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Section 1.0 Introduction

) This manual details the operation and maintenance (O&M) procedures for the expanded
groundwater extraction system at the Motor Wheel Disposal Site (MWDS) in Lansing, Michigan.
It is submitted as an addendum to the Operation and Maintenance Manual - Groundwater
Remediation System and Engineered Landfill Closure, dated December 23, 1996 (Revised May 1.
1997). This manual is a requirement specified in Section VI, subsection I l-b of the Consent
Decree between U.S. EPA and Motor Wheel PRP Group dated February 13, 1994. This O&M
manual, prepared by Sharp and Associates, Inc. (SHARP), is submitted on behalf of the Motor
Wheel Disposal Site PRP Group.

The initial groundwater remediation system included one perched extraction well (TEW-2), six
glacial extraction wells (Z1-P1, Z1-P2, Z2-P1, Z2-P2, Z3-P1, and Z3-P2), and two Sagmaw
extraction wells (SEW-1 and SEW-2). The piping network conveyed the majority of the
groundwater to a treatment building for air stripping and then to the river via a single pipeline.
The system was expanded in 2002 with the installation of two additional Saginaw extraction
wells (SEW-3 and SEW-4) and additional piping to convey additional water to the river through a
separate 36-inch pipeline (refer to Figure 1 - General Piping Layout of Saginaw Expansion).
This addendum to the Operation and Maintenance Manual provides a description of the additional

' equipment added to the system in 2002.

Operation and Maintenance of any treatment system consists of running the system to ensure
adequate hydraulic control and optimal operation of the system. Monitoring is performed to
ensure the system is performing to meet the design goals.

This manual is organized with seven sections including:
\

• Introduction
• System Components
• System Startup
• System Maintenance
• Safety Plan
• References
• Appendix A - System Maintenance Manuals

1.1 Background

The MWDS is a 24-acre property located at 1401 Lake Lansing Road on the northeast edge of the
City of Lansing, Michigan. The site lies in the NE V4 of the SW % of Section 3 in Lansing
Township (T4N, R2W), Ingham County, Michigan. The property was used by the Motor Wheel
Corporation as a disposal site for industrial wastes from 1938 until about 1978 (US EPA, 1991).
The types of disposed wastes included solid and liquid industrial wastes, such as paints, solvents,
liquid acids, caustics, and sludges. Wastes were disposed of on the property in tanks, barrels,
seepage ponds, and open fill operations (US EPA 1991).

The site was put on the National Priorities List on October 4, 1986 (50 FR 41015). On June 26,
1987, Motor Wheel Corporation, W.R. Grace & Co., and The Goodyear Tire & Rubber Company
signed an AOC agreeing to conduct a Remedial Investigation and Feasibility Study at the MWDS
(US EPA, 1991). The Record of Decision for the Site was signed in September 1991. Goodyear,
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W.R. Grace & Co., Textron, and the Lansing Board of Water and Light entered into a consent
agreement to conduct the Remedial Design for the Site in 1992.

The US EPA issued an Explanation of Significant Differences (ESD) for the MWDS on July 12,
2001. This ESD added the Saginaw aquifer cleanup to the 1991 Record of Decision (ROD) The
cleanup of the Saginaw aquifer requires an enhancement of the existing groundwater extraction
and treatment system installed in 1997.

A revised NPDES permit was finalized in December 2002, which allows 800 Ibs/day ammonia
loading to the Grand River from October 1s' to June 30lh and only 30 Ibs/day of ammonia from
July 1st to September 30(h. The permit has three outfalls: 001, 002, and 003. The modifications to
the permit allow for an increase in flow at Outfall 003 from 1.44 million gallons per day to 1.8
million gallons per day. The groundwater treatment system expansion allows for meeting the
new permit limits and increases overall site treatment. The permit flows are listed in Table 1-1
below.

Table 1-1 Summary of Current NPDES Permit Flows:

Outall

001
002
003
Total Ammonia
Mass Loading (#/day)

Flow (GPD)
Octl-June30

634,000
144,000

1,800,000

800

Flow (GPD)
July 1 - Sept 30

634,000
144,000

1,800,000

30

1.2 Performance Objectives

The groundwater remediation system has been designed in order to comply with the ROD. The
contaminants of concern at the site are the chlorinated volatile organic compounds (VOC's)
fluoride, and ammonia. These contaminants shall be removed to comply with the ROD cleanup
criteria

The groundwater cleanup standards listed in the Explanation of Significant Differences (ESD)
(EPA 2001) area as follows:

Contaminant Cleanup Standard
Ammonia 34 mg/L
Fluoride 4 mg/L

Vinyl Chloride 2 ug/L
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Section 2.0 System Components
\
) In September 2002, SHARP began site CQnstruction activities as a continued part of a

groundwater remediation program for the Motor Wheel Disposal Site. Construction activities
were completed the last week in December and system shakedown/startup was conducted in
January 2003. This manual details the operation and maintenance procedures for the Saginaw
Extraction Well 3 (SEW-3) and Saginaw Extraction Well 4 (SEW-4) and modified Saginaw
Extraction Well 1 (SEW-1) and Saginaw Extraction Well 2 (SEW-2) treatment system. The
Remedial Design Modifications Expansion of Existing Groundwater Extraction and Treatment
System Report (Sharp, 2002) provides the specific details of the design.

The treatment system consists of two new extraction wells, SEW-3 and SEW-4, and the existing
extraction wells, SEW-1 and SEW-2 (including pump upgrade). Groundwater is extracted and
pumped through a piping system to a diversion vault where the water is diverted to the City of
Lansing's sanitary sewer or the Ingham County Drain Commission's storm sewer. Extracted
water diverted to the storm sewer is aerated first to increase the dissolved oxygen content before
reaching the Grand River. All water will be diverted to the storm sewer until the ammonia mass
loading limit is reached or in the event that the storm sewer is flowing at full capacity. SEW-4, a
mass removal well, will be shut down from July lsl to September 30lh.

2.1 System Telemetry

The water treatment system is equipped with a telemetry system and has the capability for remote
monitoring of on-going operations. The two areas of new construction communicate with the
pumphouse via wireless radio signals. Operational status, run times, cycles, flow rates, etc. can
be monitored remotely using this telemetry system. An external modem and phone line are
installed in the system control panel within the pumphouse so all data can be accessed off-site.

2.2 Extraction Wells and Pumps

All extraction well pumps chosen were Grundfos pumps. These pumps have built-in jam-free
check valves designed for fail-safe operation. Precision form impellers are fabricated from
stainless steel to provide for long pump life, maximum hydraulic efficiency, and top performance.
An exclusive Prime Inducer provides maximum pump protection from dry-run damage during
low water situations. The pump inlet is totally screened to prevent damage from debris.

SEW-3 is constructed with an intermediate protective casing to prevent the potential for vertical
contaminant mixing between the Glacial and Saginaw aquifers. Pump rates from SEW-3 are
expected to be in the range of 150 to 300 gallons per minute. The 9-7/8 inch (nominal 10-inch)
diameter, open bore well allows maximum flexibility for different types of pumps, design pump
rates without turbulent losses in the area of the pump, and the long term use of down hole
equipment including pressure transducers and low-flow sampling pumps without clearance
problems around the pump and discharge pipe. In addition, a nominal 10-inch diameter borehole
reduces the risk of damaging the pump while removing/installing for service or trapping the pump
in the borehole.

SEW-4 is constructed with an intermediate protective casing to prevent the potential for vertical
contaminant mixing between the Glacial and Saginaw aquifers. Pumping rates from SEW-4 are
expected to be in the range of 400 to 500 gallons per minute. The 11 5/8 inch (nominal 12-inch)
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diameter, open bore well allows maximum flexibility for different types of pumps, design pump
rates without turbulent losses in the area of the pump, and the long term use of down hole
equipment including pressure transducers and low-flow sampling pumps without clearance
problems around the pump and discharge pipe. In addition, a nominal 12-inch diameter borehole
reduces the risk of damaging the pump while removing/installing for service or trapping the pump
in the borehole. To accommodate a 12-inch diameter borehole in the Saginaw aquifer, the outer
casing was installed with 12-inch diameter steel well casing. As with previous Saginaw aquifer
investigations, a Barber Rig was used for the well installation

2.3 Piping

All long runs of piping were directionally drilled using high density polyethylene pipe. Short
runs or areas not accessible by a directional drill rig were open trenched. Figure 1 provides a
schematic of the piping layout and Figure 2 provides a process flow diagram. For the plan and
profile of the piping see the As-Built Drawings as presented in the Construction Completion
Report (Sharp 2003).

2.4 Sump Pumps

Grundfos 5S03-9 submersible sump pumps are installed in well meter vaults #3 and #4 as well as
Diversion Vaults #2 and #3. The pumps are placed in the bottom of the vaults to prevent bui ldup
of water and automatically operate off of a low and high level float switch.

2.5 Aerators

It should be noted that the MTS Multi-Aspirator that was issued for construction in aeration
chamber number 2 was not used. The aeration of extracted groundwater is accomplished using
diffuser nozzles in both diversion vaults. These nozzles alone provide sufficient increase in
dissolved oxygen to meet the 5 mg/L standard in the NPDES permit.

2.6 Flow Meters

Two types of flow meters were used for system flow measurements. SEW-3 Well Meter Vault,
SEW-4 Well Meter Vault, Diversion Vault #2, and Diversion Vault #3 have the Sparling
TigermagEP flow meter models FM657-065-110-1 (6") and FM657-045-110-1 (4") installed.
Another flow meter, American Sigma model 980, has its transducer placed in the I.C.D.C. 36"
discharge line near the Grand River outfall.

Sparling's TigermagEP flow meters are flanged obstructionless devices, which measure closed
conduit flow rates. The system utilizes an auto-zeroing, bipolar, pulsed DC measuring technique
and operates by the principles of magnetic induction created due to charged fluid flow between
two sensing electrodes. The housing is steel with a polyurethane liner and the sensing coils are
also completely encased in polyurethane. Power requirements for each unit are listed on the
manufacturer nameplate. The meters are waterproof and capable of handling a wide range of
abrasive and highly corrosive liquids. The FM657 series flow meters should not be used in
environments when ambient temperatures will exceed 180° F.
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The American Sigma model 980 is an ultrasonic level and velocity detection meter, which
determines flow through a head to flow relationship. The control uni t for the flow meter is

\ encased in a NEMA 4X enclosure with a clear front and requires a 100-230 VAC single-phase
input.
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Section 3.0 System Startup

The following items list the steps performed during the shakedown/startup procedure in January
2003.

3.1 In i t i a l Shakedown

I . Verify installation is complete
a. Hydrostatic testing pipe
b. Verify motor rotation (SEW 1/2/3/4)
c. Verify transducers are working (LT11/LT12/LT23/LT24)
d. Actuate motor operated valves (FV42, FV43)
e. Confirm flow element in ICDC 36-inch storm sewer (LE68)
f. Confirm power to electrical equipment(SEWl/2/3/4,sump SEW 1/2/3/4.,

FV42/43)

2. Verify controls programming
a. confirm normal operation
b. confirm alarms can be tripped
c. confirm digital inputs/outputs
d. confirm analog inputs/outputs
e. confirm actuation of electrical valves
f. confirm communication between remote sites and GW plant

3. Verify electrical equipment
a. verify pump performance curve
b. verify flow meters are operational
c. confirm that local display matches remote display
d. verify antenna communication to the main plant

4. Verify mechanical equipment
a. confirm pressure gauges

5. Confirm electronic screens display
a. confirm tag readings on screen match field data
b. confirm alarms actuated are observed on screen

3.2 Gathering of System Dynamics

1. System dynamics verification of hydraulic model (Saginaw)
a. Operate SEW-1 alone - record pressures and flows, drawdown, compare to

model (run at design rate and max flow)
b. Operate SEW-2 alone - record pressures and flows, drawdown, compare to

model (run at design rate and max flow)
c. Operate SEW-1 and SEW-2 - record pressures and flows, drawdown, compare

to model (run at design rate and max flow)
d. Operate SEW-3 alone - record pressures and flows, drawdown, compare to

model (run at design rate and max flow)
e. Operate SEW-4 alone - record pressures and flows, drawdown, compare to

model (run at design rate and max flow)
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f. Operate SEW-3 and SEW-4 - record pressures and flows, drawdown, compare
to model (run at design rate and max flow)

g. Record static and dynamic water levels and dissolved oxygen in aeration
chambers during testing of items a-f.

2. System dynamics verification of hydraulic model (Glacial Zone 2)
a. Operate Z2-P1 alone - record pressures and flows, drawdown, compare to model

(run at design rate and max flow)
b. Operate Z2-P2 alone - record pressures and flows, drawdown, compare to model

(run at design rate and max flow)
c. Operate Z2-P1 and Z2-P2 - record pressures and flows, drawdown, compare to

model (run at design rate and max flow)
d. Record static and dynamic water levels in wells and at plant to input to hydraulic

model.

3. System dynamics verification of hydraulic model (Glacial Zone 1)
a. Operate Zl-PI alone - record pressures and flows, drawdown, compare to model

(run at design rate and max flow)
b. Operate Z1-P2 alone - record pressures and flows, drawdown, compare to model

(run at design rate and max flow)
c. Operate Zl-PI and Z1-P2 - record pressures and flows, drawdown, compare to

model (run at design rate and max flow)
d. Record static and dynamic water levels in wells and at plant to input to hydraulic

model.

3.3 Evaluation of Capture and Well Interference

1. Evaluation of hydraulic conductivity of new wells (SEW-3 and SEW-4)
a. Operate SEW-3 at design rate 48 hour test with 24 hour recovery - record levels

in surrounding wells and production well, (wells SEW 1/2/4 off)
b. Operate SEW-4 at design rate 48 hour test with 24 hour recovery - record levels

in surrounding wells and production well, (wells SEW1/2/3 off)
c. Interference data and production data for SEW 1/2 already gathered in 1997

2. Evaluation of hydraulic conductivity of wells not recorded during startup (Z1-P2 and Z2-
P2)

a. Operate Z1-P2 at design.rate 24 hour test with 24 hour recovery - record levels in
surrounding monitoring wells and production well, (wells Z1-P1 off)

b. Operate Z2-P2 at design rate 24 hour test with 24 hour recovery - record levels in
surrounding monitoring wells and production well, (wells Z2-P1 off)

3.4 Analytical Data Collection

1. NPDES permit Compliance
a. Collect samples for NPDES weekly at AC#2 and AC#3 (grab) (Required by

permit)
b. Collect daily dissolved oxygen samples during the first week of operation from

AC#2 and AC#3
c. Collect slip stream samples from SEW-3 and SEW-4 to build a concentration

profile
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2. Fi l l out Industrial Pre-Treatment Permit for the wells entering the sanitary sewer
(submitted in February 2003).
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Section 4.0 System Maintenance

4.1 Monitoring Frequency

Operational parameters (including flow rates, run times, and water levels) of the system are
monitored by the on-site representative during each site visit. The operational parameters are
evaluated by operational personnel, and maintenance and repair activities are scheduled
minimizing system downtime. In addition to on-site monitoring, the system is monitored daily by
off-site operational personnel in the Columbus, Ohio office. These data are evaluated and
operational trends are developed to assist in the operation of the system.

The site's Supervisory Control and Data Acquisition (SCADA) system as well as the program
logic controls (PLC) are used to verify proper operation of the remediation system. Data
extracted by the SCADA system is logged in the on-site personal computer (PC). The SCADA
system monitors the system's inputs and outputs and records these data in a local file in the
resident PC. These data are retrieved from the resident computer and used for developing
operational trends and optimization of the yield from the treatment system.

4.2 Sampling Procedures

Water samples of the system are collected from pre-determined locations and, or specified sample
ports using the laboratory supplied containers. Immediately after collection, the samples are
labeled with the date, time, sample location or number, site name, and analysis requested. The
completed labels are placed on the bottle and the completed samples placed in an ice filled cooler
where a temperature of approximately 4°C is maintained. A chain of custody (COC) is prepared
with the correct sample and site information and maintained with the samples. The samples are
then transported to the laboratory via the selected method (i.e. overnight courier or hand delivery)
under chain of custody control.

All samples collected at the site and sent off for laboratory analysis are analyzed in accordance
with the Amended Quality Assurance Project Plan (Sharp, 2000) approved for the site.

The complete groundwater monitoring and sampling plan is located in Attachment F of the
Operation and Maintenance Manual - Groundwater Remediation System and Engineered
Landfill Closure, dated December 23, 1996 (Revised May 1, 1997). The monitoring wells shall
be sampled for at least 10 years. At the end of 10 years U.S. EPA, after a reasonable opportunity
for review and comment by the State, shall determine the need for additional monitoring. If
contaminants fall below and remain below cleanup standards, the PRP Group may petition to
adjust the number of monitoring wells and parameters.

4.3 System Maintenance

All system maintenance for equipment installed at the site shall be performed according to
manufacturers' specifications as a minimum. Additional maintenance of the equipment may be
required due to varying site conditions. The manufacturers' specification sheets are included as
an attachment to this document. Table 4-1 lists a summary of the maintenance to be performed
on the system.
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Table 4-1 Maintenance Summary
Item
Three-way valves
Actuators
Actuators
Extraction wells

Extraction well
pumps
Flow meter (Sigma
model 980)
Diffuser Nozzles
Level Switches
Pressure Transducer

Pressure Transducer
Vault heaters

Maintenance
Visual inspection
Visual inspection
Audible inspection
Visual inspection

Record operating
conditions
Calibrate, clean, and
maintain
Visual inspection
Visual inspection
Visual inspection

Visual inspection
Cleaning

Frequency
Monthly
Monthly
Monthly
When sampled

Quarterly

As needed

Monthly
Monthly
Monthly

As needed
As needed

Notes
Clean metal parts as necessary
Clean as necessary
Listen for smooth cycle
Check for corrosion, damage,
drainage, etc.
Collect data to confirm operation
along manufacturer's pump curve
Calibrate input channels, clean
case, and maintain sensor.
Make sure nozzles not clogged
Check seal in sensors & cables
Check vent tube (if applicable)
and nosecone holes
Check for clogged filter
Remove dust and dirt

4.3.1 Three-Way Valves

The only routine maintenance is a monthly visual inspection. Clean metal parts as necessary. It
is not necessary to replace the ball and stem unless the seating surfaces have been damaged by
abrasion or corrosion. All soft parts should be replaced whenever the valve is disassembled for
reconditioning (replacement parts can be ordered in kit form). Should stem seal leakage occur, it
may be corrected without disassembly by tightening the packing gland bolts until die leakage
stops. If the leakage continues or valve operating torque becomes too excessive, or the stem seals
are worn, replacement will be necessary (do not remove the packing gland while the line is
under pressure).

4.3.2 Actuators

The manufacturer documents do not have a recommended maintenance schedule; however, due to
the amount of moving parts associated with the actuators, a monthly visual and audible inspection
should be performed. An audible inspection should be performed to listen for unnecessary strain
on the motor or for any detrimental sounds (grinding, clanking, or metal-on-metal sounds).

4.3.3 Variable Frequency Drives

No routine maintenance is required for the variable frequency drives.

4.3.4 Extraction Wells

Each extraction well should be inspected for corrosion, damage to the lock, positive drainage
(damage to the concrete apron if applicable) and general integrity each time water quality samples
or water level data are collected. Well numbers are checked for legibility and relabeled as
necessary. The total depths of all monitoring wells are measured to the nearest 0.1 foot
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periodically. These measurements are compared to installed depths to evaluate changes in the
depth of the well (i.e. silt build up, obstruction) with respect to the screened interval. The results
of the well depth measurements are compared to the original completion depths of the wells.
Wells which are damaged beyond repair t>r which become unusable for some other reason wi l l
either be replaced or an alternate well designated.

4.3.5 Extraction Well Pumps

Grundfos pumps are maintenance-free. Service kits and service tools are available from
Grundfos. Grundfos pumps can be serviced at a Grundfos service center. If Grundfos is
requested to service a pump, they must be contacted with details about the pumped liquid, etc.
before the pump is returned to service.

Routine inspection of each well pump is prohibited due to the size and pump setting depth. To
assist in the determination of the efficiency of the pump, quarterly readings are collected and
analyzed. These readings include depth-to-water, pump voltage, pump amperage, and pump
output pressure.

4.3.6 Electric Motors

The electric motors, which drive the Grundfos pumps, are Franklin Electric motors. Routine
inspection of each electric motor is prohibited due to the size and setting depth. To assist in the
determination of the efficiency of the motor/pump, quarterly readings are collected and analyzed.
These readings include depth-to-water, voltage, amperage, and pump output pressure.

4.3.7 Flow Meters

As discussed in section 2.6, there are two types of flow meters used in this construction project.
The Sparling TigerMAG flow meters, located in the well vaults and diversion vaults, require no
routine maintenance. The Sigma Model 980 flow meter routine maintenance consists of
calibrating input channels, cleaning the case, and maintaining the sensors as needed.

4.3.8 Output Filters

No routine maintenance is required for the output filters.

4.3.9 Pit less Adapters

No routine maintenance is required for the pitless adapters.

4.3.10 Diffuser Nozzles

No routine maintenance is required for the diffuser nozzles; however, a monthly visual inspection
should be performed to ensure the nozzles are spraying in their intended pattern and are not
partially or completely clogged.

\\Colproject\Project\ProjOld\5104\2002 ConstructioMO&Mman.doc J ]



4.3.11 Level Switches

Elastomer seals in the sensors and cables'are subject to deterioration. Life expectancy of the seals
varies with application. Aging should be checked monthly.

4.3.12 Pressure Transducers

The vent tube of the standard In-Situ PXD-26 i should not be bent, kinked, or blocked. This will
cause barometric pressure fluctuations to appear in measurements and may introduce large
varying errors due to thermal expansion and contraction of air within the vent tube and probe
body. The cable version of the PXD-621 does not have a vent tube. There is a filter located in
the nosecone. If it becomes clogged, it should be flushed gently with a couple squeezes from a
water bottle. The holes in the nosecone can become plugged. If this happens, take the nosecone
off and clean the holes with a swab or brush. To replace the nosecone, first put the wavy spring
washer over the threads, then screw the nosecone hand tight. The vent tube (if applicable) and
the nosecone holes should be checked monthly and the filter should be checked as needed.

4.3.13 Vault Heaters

The vault heaters require no maintenance. Periodic cleaning to remove accumulated dust and dirt
is recommended though.

4.3.14 Safety Switches

No routine maintenance is required for the safety switches. They should be replaced as needed.
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Section 5.0 Safety Plan

The site safety plan has been prepared as a separate document and is included as Appendix C in
the Final Design, Groundwater Remediation System and Engineered Landfill Closure (Sharp
1997)
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Saginaw Formation Aquifer Investigation, October 2000.

10. Sharp and Associates, Inc., 2003, Construction Completion Report, Saginaw Aquifer
Pipeline Installation, March 2003.
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Appendix A
System Maintenance Manuals

• Flow-Tek - Three-way valves
• Bernard Controls, Inc. - Actuators
• Cutler Hammer - Variable frequency drives
• Grundfos - Submersible pumps
• Franklin Electric - Submersible motors
• Sparling - Flow meters
• Sigma — Flow meters
• TCI-Output filters
• Maass Midwest - Pitless adapters
• Bete - Diffuser nozzles
• Gems Sensors - Level switches
• In-Situ, Inc. - Pressure transducers
• Marley Electric Heating - Vault heaters
• Square D — Safety switches
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Flow-Tek
Three-Way Valves
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Bray
High

Performance
Company

CQD 513 541 7815 P.02/09

FlowTek
A Subsidiary of BRAY INTERNATIONAL, Inc.

MULTI-PORT SERIES FLANGED END
3 AND 4 WAY BALL VALVES

MODEL: MPF15 - Full Port MPRF15 - Standard Port
ANSI CLASS 150/300

Extremely Versatile Valve Design for Diversion or Mixing

^-

Unique Body design
offers simplicity

in replacing
Valve seats
and packing

SECURE MOUNT

design for ease of
automation

Available in
Stainless and
Carbon Steel

SIZE:

MPF15 1-1/2" thru 12"
MPRF15 6" thru 12"

Sizes 1-1/2", 2", 3" are
available with Threaded
or Clamp Ends

ANSI Class 300 Flanges - Model: MPF30

MULTI PORT BALL VALVES

... FEATURE ONE PIECE BALL AND STEM - TRUNNION SUPPORTED DESIGN

... SIMPLIFY ALL ASPECTS OF PIPING SYSTEMS

... ARE COST EFFICIENT - One 3-Way Valve can replace 2 or more Conventional Valves.

... ELIMINATE DUPLICATION OF EXPENSIVE AUTOMATED UNITS

Multi-port Ball Valves, ideally suited to a wide range of process flow applications, such as mixing or
i

Jending, flow diversion, by-pass of strainers, meters, heat exchangers etc, direct flow out of or into

different storage tanks. FJow-Tek multi-port valves ensure safe operation while they minimize risk

of line contamination and incorrect mixing.
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Cut-Away View

Secure Mount Actuator
Mounting, 4 Bolt Design
Eliminates Torswnal
Stress. Actuator can be
Removed while Valve is
under Full Pressure

Multiple Seat
Design Equipped
with either 3 or 4
Seats

MPF15
Class 150 Flangei

End

PTFE Gaskets Isolates
Media from Atmosphere

Body 1-1/2" thru 4"
Precision Investment
Casting, Shell/Wall ANSI
616.34 300C6.

MPT30
Threaded End

Stems are Permanently
Marked to Indicate Flow

Direction

Locking Device

V-Ring PTFE Stem
Packing Rings Form a
;igid, High Cyde Stem

Seal

One Piece Ball/Stem
Trunnion Supported

Design

MPF30
Class 300 Flanged End

Thrust Bearing 50/50
Stainless/Teflon Provides

an Excellent Long Ufe
Bearing Support

(not being seen)

VALVE OPTIONS AND MODELS

Body Cavity Fillers designed to reduce the
possibility of contamination by entrapment of
process fluids in the void normallyfound behind
the ball and the valve body

Flow-Tek can Supply Various Seat Materials
to Handle a Wide Variety of Special Applica-
tions

Severe Service Valves are available with hard
face metal seats, shutoff class V and VI

MPF15 Full Port Flanged End Class 150.
size 1-1/2" thru 12"

MPF30 Ditto, Class 300
MPRF15 Reduced Port Flanged End Class

150 size 6" thru 12"
MPT-30 Full Port Threaded 1 -1/2" - 3"
MPC15 Full Port Clamp End 1-1/2"-3"

Different End Connections may be combined
to meet specific requirements. As our heavy duty
body forall models conforms to ANSI Class 300,
sizes 11/2 thru 6 inch.
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Exploded
View

Valve - Components

MATERIALS OF CONSTRUCTION:
.

f*

;i**i 1«J-9*'-l*. '•;*-., r .*?..•& \ ^»
CARBON: STEEL.

; CARBON STEEL
304-; CARBON- STEEL:

CAP -"iGASKET ' DfJGni£KON(FCD)
S.'* BODY^NUT - SK5-CK PLATE
9 -'T7- A351 iCJR CF8M

-•38^ PTFE

,'STBBL
15- A 1 67 fTVPR304i^ ? 42' TYPF.104 A 167 TYPR'MM

GLAND 41 :^ OMfr? TYPF/KM I A167 TYPE3Q4

l
Notes:
A variety of special alloys are available on request.
*iigh quality investment casting are standard, sizes 1 1/2" thru 4 inch,

ip Gasket is also available in Grafoil and 50/50 stainless/teflon for higher temperature and pressure.

Due to continuous development of our product line, we reserve the right to change the
dimensions and information contained in this catalogue as required.
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DIMENSIONS, CV, TORQUES AND WEIGHTS
D

3WAYMPRF15

3or4WAYMPC15

MPF15 With Gear Operator

MPF15/MPF30(FuIIPort) DATA:

MPF15 With Actuator

MPRF1S (Standard Port) DATA:

J1-J/2
MPF15J T.17

» A r I Mfm \ 3 75
MMrm, 1.57

-*B- JjMeraO'Kl 57
'JWPR5S 3.58

-MPRO 3.58-

Ct'
sJ--MPF1Sr3.58

wprarT382
VhWflS 11.81

D'-f wprarjTmi

*F

-MPnsT^xl
WRROfM 441
MPRS 1 5-00
MPRO 1 6 12

'N
MPRS
MfWO

*S

1.MP05 1 3,88

»T

'MPf30 4.50
-MPRS-I 0^2
MPf30 | 0-88
MPF154 232
WPRO 4 2 32-.

ev'- I-JO» 50-

8 66-
937
1.97

433
'433
433
4.69

4.76
4.76'
6,00
6 50

4.75
5-flO
033,
0.75

2,76*

MPRS
MPrarj

hMPRi
MPF30

230-
500
56Q
33
42.

390
800
900

'-53.,.

'2.60
6*50

5.55

6.30

7.00
7.5

5.88

636
.200

3.94

-7,20 -J>g 43
•S7.aoTl4.43
C5.63

8.25 | 10.0

'* •- 4~>
6.0Q q^

0.88

330 rJ4.650
.80013.1W)

2,000-j 3.500

184:

10.75

35 .̂43
35.43
JO 55
L0.55
11.0
12.5

n

(K88

7U9-

,000
0.000
.200

220'-.

8";
20-94

35?43

150
. 8

•H.75
J3.0
0.88-
1.00

.850

8.000

10!
17 76

1335

35143

1283

16CO
17.5

l.tKT-

8.62

6000

2992

11:81

1476

14 96

3543

4.37

205
J 2 -

7.00
.-75

0,63

.000
000

- ''Sfe
~-A*'-'

-*8TV,

•ts^r
- _G-J *•

•CM-—*
-&

>. i-.^- -̂
'- ' -*F. -
- <-N '

•- *S"-"
- 4T=-*
' 7Y^r.-

r v"' W'- -i*o«
OnpfiVHuQ

Wegrt<bO

,'er-
W'«5
5.91
3.94-
8 4T

7^87
20,87
803
11.0
8

950
0.88
7.09
280
,300

i 100
168

^8'
2044
7 87
5.91
1075
TO 47
35.43
1-055"
r3.5
8'

11.75
088 •
8.15
500

2,400
0,000
278

-"10*
2677
984

-7.X1
T2.40
iy.39
35.43
11.89
36.0" '
12'

14,25
r.oo-
8.62
1.050
4.500
8.000
518

12".
2957
11 81

"984-
•n.15
T4.78
35.43
1283
19.0
12

17^00
1. 00

10.63.
2.300"
7.5DO
OF
683

#Break Torque Values at Full Operating Pressure Radngs, Derived Using
a Clean Lubricated Test Medium.

*Gcar Operators are recommended for valve size 6" and larger.
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f DESIGN AND TECHNICAL DATA:
SPECIFICATION STANDARDS

Flanges ANSIB165
Shell/Wall ANSIB16.34

Federal Specifications
WW-V-35B Valve, Ball, Type II
Class C, Style 3, End Connection B

All Flow-Tek's Ball Valves are designed constructed and tested in strict accordance with
the most current International Standards i.e API, ASME/ANSI, BS and DIN

Flow-Tek Quality Guarantee is established according to rigorous QA/QC procedures. We
obtain high quality products by strict observance of these procedures throughout every
stage of production

Material Test Reports (MTR) are available for all valve series MPF valves are rated to
150 psi saturated steam/250 SWP with "S" Seats

PRESSURE AND TEMPERATURE DATA

800

700
' t
J j. 1 L__

30° BOD-i |__-ps^4--

-1 J--1--
PTFE

-i | T-(clu» 300)

J _L_J |_

• »ov BODY ,__ ,--/-

Pressure Test 100%
ANSI B16.34/API6D

,- •---•••
Class-
^^

15Q&
seo-i

Shell/Hyciro-
JrPSJ-

4*25^
•11001

BAR

m-z
^7S ;

-Seat/Air

SOpsiAccbrdirig to
ASME/ANSIB16.34

Rating Curve applies to both "L* and T"
port configurations.

50 100 150 200 250 300 350 400 450 500 550

TEMPERATURE (°F)

Extended Pressures and temperatures may be achieved by altering designs. For specific
applications, consult factory with service condition.

%*!re Safe Design
Flow-Teks multiport valves can be fitted with grafoil body seals and stem packing. This will
make valve fire safe to atmosphere by preventing external leakage that may add to fire intensity.

Flow-Tek's Secure Mount Actuator Mounting Dimensions

:"U'p i
h

r.
L —

J

{or Mounting Bracket Bolts (21) are
.1̂  -<je<J on every valve

IMPORTANT. Verify the mounting dimensions
before manufactunng mounting hardware.
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FLQW-TEK, INC.
INSTALLATION-MAINTENANCE MANUAL

MPF15 3 WAY BALL VALVE

DESIGN:
Central body design, three flanged end piece construction, allows ease of maintenance, without
special tools. This type of valve utilizes a true trunnion ball principle. The ball is fixed, it is not
free to move with line pressure. This particular feature allows tight shut off to flow !n either direc-
tion or dead ended, regardless of the position of the valve in-line.

1. ON-SITE INSTALLATION
1.1 The valve may be fitted to any position on the pipeline.
1.2 Before Installation, pipes must be flushed clean of dirt and debris that could result in

damage to hard or soft parts of the valve.
1.3 Piping must be supported so as not to add undue stress to the valve.

2. USE:
2.1 Maximum results and long life of the valve can be maintained under normal working

conditions in acccordance with proper pressure / temperature and corrosion data.

3, MANUAL OPERATION:
3.1 The manual operation for the proper flow plan is done by turning the handle 1/4

(90 degree) turn.
3.2 Visual indication of position is done by visual inspection of the markings on the top

of the sterrt.

4. AUTOMATED OPERATION:
4.1 Valves with actuators should be checked for actuator - valve alignment Angular or

linear mis-alignment will result in high cperationai torque and premature packing
failure

5. DISASSEMBLY AND CLEANING PROCEDURE:
5.1 if the valve has been used to control hazardous media, it must be decontaminated before

disassembly. It is recommended that the following steps be taken for safe removal and
assembly.

5.2 Valves come shipped from the factory containing a lubricant. This is for break-in and may
be removed If It is objectionable to a particular application by disassembly and cleaning
with a proper solvent.

6. DISASSEMBLY FOR STEM AND SEAL REMOVAL:
6.1 Stem seal leakage may be corrected with out disassembly by tightening the packing gland

bolts until such leakage stops. If the leakage continues or valve Derating torque becomes
to excessive, or the stem seals are worn, replacement will be necessary.
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WARNING! DO NOT REMOVE THE PACKING GLAND WHILE
LINE IS UNDER PRESSURE! UNDER NO CIRCUMSTANCES!
STEM DOES NOT BACK SEAT. BEGIN WITH THE VALVE PAR-
TIALLY OPEN IN A DEPRESSURIZED LINE.

A. Remove flange bolts and nuts and lift valve from line for servicing. NOTE: Care should be
taken to avoid scratching or damaging serrated flange faces. THESE VALVES ARE HEAVY!
THEY SHOULD BE ADEQUATELY SUPPORTED BEFORE REMOVAL FROM THE LINE
IS BEGUN.

B. Loosen handle set scresv and remove handle and slop plate. Remove gland nuts and packing
gland

C. Mark each flange to the body joint (3 flanges). Mark top cap to the body joint. This is to allow
ease of alignment in reinstallation.

D. Remove the nuts holding flanged pieces and top cap for disassembly.
E. Remove the three end pieces, then the top cap, leaving the ball to last.
F. EXTREME CAUTION should be taken upon ball removal as not to scratch seating surface

or the stem, which will result in leakage after reassembly.
G. Remove ail seats, seals, and the thrust bearing.

7, VISUAL INSPECTION:
7.1 Clean and inspect metal parts. It is not necessary to replace the ball and stem unless the

seating surfaces have been damaged by abrasion or corrosion . We strongly recommend
replacement of all soft parts whenever the valve is disassembled for reconditioning. This
is the best protection against valve leakage after assembly. Replacement parts can be
ordered in kit form. NOTE" The valve maybe assembled and operated dry where no
lubricants are allowed in the system; however, a light lubrication of mating parts will aid
in assembly and reduce Initial operating torque. Lubricant used must be compatible
with intended line content

8. ASSEMBLY:
8.1 Install the thrust bearing in the bottom center of the body.
8.2 Install the ball in the body, making sure the trunnion of the ball goes into the thrust bearing.

CARE SHOULD BE TAKEN NOT TO SCRATCH THE BALL DURING THIS INSTALLATION.
8.3 Install the seats in each of the flanged end pieces with the spherical curvature facing the

mating ball.
8 4 Install the top cap and body gasket making sure to align the marks made during disassembly.

This will insure the valve stop or actuator is In the proper position.

8.5 Now install the packing and packing gland with the packing gland bolts.

8 6 The installation' of the flanged end pieces MUST BE DONE IN THE FOLLOWING WAY
TO INSURE NO SEAT DAMAGE
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First Install the left and right end pieces with the nuts aligning the marks made during dis-
assembly. This Is to insure flange to flange mating and alignment of the valve bolt holes.
Make sure the ball ports are aligned with the end pieces as not to pinch the seats during
tightening. Do not tighten one end piece fully until both ends are installed. Due to the
location, the nuts should be lorqued down evenly using a criss-cross pattern and alternat-
ing between each end to approximately 50 ft./ Ibs. (See fig. 1-A) During this step check
body to end piece gap and keep gap consistant, Uneven tightening may result in pinch-
Ing of the seats and subsequent leakage after reassembly.

8.8 The installation of the center end piece is done first by
rotating the ball until the blind side of the ball Is racing the
area where the end piece is being installed, aligning prev-
ious marks. Tighten the nuts using criss-cross pattern.
Make sure the gap of the end piece to valve remains con-
sistant until 50 ft./ Ibs. is achieved.

8.9 Cycling the valve slowly back to the proper flow plan by
turning the ball slowly insures the seat lips assume a perma-
nent seal against the ball. A fast turning motion may not
allow proper mating to occur.

fig. 1-A

8.10 Test Valve, if at all possible, prior to placing valve back into line.
Warning: Not properly securing valve may cause it to separate from the pressure source
and result in Injury. Always join the valve to the companion flanges of the same pressure
rating as the valve. Use a full set of proper bolts.

TEST AS FOLLOWS:

A. Secure a blind flange to Port B and a test flange to Port A, and position ball as illustrated.
(Seefg. 1-B)

B. Apply 50 to 1 00 psi of air to the test flange and bubble check the open port. If leak
occuis, tighten bolts until the seat leak stops.

C. Remove air pressure.

D. Rotate ball 90 degrees.
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E. Move blind flange from Port B to Port C. Apply air pressure and bubble check the
opened port.

\ Now place a blind flange on Port B so that you havea blind flange on both Port B and
,/ Port C, and a test flange on Port A. Rotate the ball 1/ 8 th of a turn. Apply air pressure.

Spray all gape with a soap and water solution to test for body seal leaks. If a leak occurs
tighten the corresponding nuts until the leak stops.

PORTC

PORT A PORTS

fig. 1-B

PACKING GLAND

•THRUST BEARING END PIECE

fig. 1-C

TOTfiL P.05



Bernard Controls, Inc.
Actuators



BEACON «y
25 South Strut Rydalmare
NSW 2116 AUSTRALIA
Tel 4 61 2 98 41 23 45
Fax 4 61 2 96 84 64 39

IPU INO PAUL UNGER
Haritmuthaa.se S3
1100 WIEN
Tel 4*31(024549
Fax 443 1 603 29 43

BERNARD BENELUX SA
Rue Saint-Dems 135
1190BRUXELLES
Tel -3223434122
Fax 432 2 347 28 43

C06STER AUTOMATION
RuaJacy Porto. 1157
93 025-120 Sao LeopoWo - RS
Tel .55 51 592 21 24 / 592 53 24
Fax 455 51 592 50 44

TADELLA LIMrTED
5lh floor, Plnĝ an mansion
23 Financial street Xichong distnct
BEUINO - CHINA 100032
Tel 46810 86 21 03 95/03 96/03 97
Fan 4881066210399

ARMATECA/S
Mollevej 15
2990 NIVA
Tel 445 49 14 95 00
Fax »45 49 14 95 05
wwwarmatecdk

EGYPTIAN KUWAITI ENGINEER OFFICE
3 EI-Emam Hauan Maamoun 6th Zone
Nasw City • CAIRO
Tel '2022740550/559
Fax * 202 27 40 558

OY SOFFCO AB
KarapellonM 13
FIN-02610 ESPOO
Tel -3589596033
Fax >35«9596726

L BERNARD
4 nj« cfAnwival • BP 91
95505 GONESSE CEOEX
Tel 433 01 34 07 71 00
Fax 433 01 34 07 71 01

DEUFRAOMBH
Kasinostrasse 22
53540 TROISOORF
Tel «49 22 41 98 340
Fax -492241983444

WARIMPEX
DIOSZEGI UT 37
H. 1113 BUDAPEST
Tel *361 1669910
Fax *36 1 20 92 551

INSTRUMENTATION LTD
Kany.kode Waal 678623
PALGHAT-KERALA
el >91 491 58 61 27 / 56 61 28
Fax "91491 5661 3 5 / 5 6 6 2 4 0

PECHINEY ITALY S P A
Viale F Rettelli 5
20124 MILAN
Tel 09 2668931
Fax -3926081513

SEWON INTERNATIONAL CO
1501 Korea Business Center
1336-32 Seocho Dong Seocho-ku SEOUL
Tel 482 2 581 72 29 / 72 27
Fax -62 2 561 72 28

ACTUATION 4 CONTROLS ENGINEER
7, Jalan Beyu 2/5 - Taman Perindustnan
Tampoi Jaya • 61100 JOHOR BAHRU
Tel 460 7 23 502 77 / 23 50 281

•60 7 23 502 60 / 23 50 265

BERNARD BENELUX NV
Sophlalaen 5
3542 AR UTRECHT
Tel 431 30 24 14 700
Fax 431 302413949

0 FAGERBERG NORGE
Postbok«S36 H00EN
1522 MOSS
Tel 447 69 26 50 44
Fax *47 69 26 73 33

MARCO
U1 Nowolipki 23/2
01406 WARSZAWA
Tel -48 22 63 686 26
Fax 448 22 63 635 77

PINHOL GOMES t GOMES LDA
Avenida 24 da Julho 174
1300 LISBOA
Tel »351 1 39 711 65
Fax .351 1 39 068 58

ACTUATOR TECHNICAL SERVICES
Patrick RD Jet Park
KEMPTON PARK 1620
Tel *27 11 397 47 56
Fax 427 11 3974768
actuator@jhbmail Co za

BERNARD SOUTH EAST ASIA
25. M Sano^Ngen
Sukhumvlt 55 Sukhumvll Road
Bangkok 10110 Thailand
Tel 466 2 391 46 51
Fax .66 2 391 34 90

ACTUATION iCONTROLS ENG (ASIA)
Block 3029A UBI RD 3
•0147 SINGAPORE 408661
Tel 465 74 272 48
Fax »65 74 296 57

BERNARD SERVOMOTORES
a Valentin Sealo. 11 - I'D
28037 MADRID
Tel »34 91 304 11 39
Fax 434 91 327 34 42

0 FAGERBERG AB
Postbox 12105
40241 GOETEBORG
Tel 446 31 69 37 00
Fax 446 31 69 38 00

INOXLINE
Blnnlngerslraue 66
CH-4123ALLSCHWILL
Tel »41 61 481 51 00
Fax »4161481 5005

CIMTEK A S
Kenedy Caddasl Yalim Sok N*3
KAVAKLIDERE
06660 ANKARRA
Tel »90 312 41 74 900
Fax »90 312 41 89 716

EMIRATES HOLDINGS
P 0 Box 984 - Abu Dhabi
Tel »9712773553
Fax «9712 725 565
emholdQemirates net ae

ZOEDALE FLOW COMPONENTS
59 Hurst Grove
BEDFORD MK40 4DR
Tel »44 12 34 27 12 81
Fax 444 1234214235

CONTROLS, INC.

START-UP INSTRUCTIONS
FOR ACTUATORS

INSTRUCTION DE DEMARRAGE
DES SERVOMOTEURS

1 - PRECAUTIONS BEFORE BEGINNING INSTALLATION
PRECAUTIONS D'UTILISATIONS

2 - ELECTRICAL CONNECTIONS
BRANCHEMENT ELECTRIQUE

3 - MECHANICAL STOPS SETTING
REGLAGES DES BUTEES MECANIQUES (QUART DE TOUR)

4 - TRAVEL LIMIT SWITCH SETTING
REGLAGE DES FINS DE COURSE

5 - POSITION INDICATOR SETTING
REGLAGE DE L'INDICATEUR DE POSITION

For more information about commissioning instructions or storage,
please consult our « COMMISSIONING INSTRUCTIONS - RANGE SD »
or « COMMISSIONING INSTRUCTIONS - RANGE SR/ST » literature,
depending on the type of actuator

Pour des renseignements plus complets sur I'entretien ou le stockage, se
repporter, suivant les appareils, a la brochure « INSTRUCTIONS DE MISE
EN SERVICE ET ENTRETIEN - GAMME SD » ou «INSTRUCTIONS DE
MISE EN SERVICE • GAMME SR/ST ».

BERNARD CONTROLS INC. U.S.A.
15740 Park Row, Suite 100 - Houston, Texas 77084

E-mail: bsales@bernardcontrols.com - Tel. (1) 281-578-6666 - Fax. (1) 281-578-2797

BERNARD CONTROLS INC. U.S.A.
15740 Park Row, Suite 100 - Houston, Texas 77084

E-mail bsales@bernardcontrols com Tel (1)281-578-6666 -Fax (1)281 5782797



1. PRECAUTIONS BEFORE
COMMISSIONING

Warning: Disconnect power before
removing the cover. To insure unit
protection, the cover must be promptly
replaced.

ELECTRICAL CONNECT ONS

a Verify the power characteristics.
• Check the wiring.
• Move the valve manually to the half-

open position.
• Connect the travel limits switches and

the torque limit switches, then check
their functioning*.

Briefly start the actuator and check that
the direction of rotation is in accordance
with the order given. If not, invert the
direction.

[1 . PRECAUTIONS
D'UTILISATIONS

Attention: Debrancher I'alimentation avanat
d'ouvirir I'appareil. Pour assurer la meilleure
etancheite, remettre le couvercle de protection
des que les operations de reglage sonte
temninees.

BRANCHEMENT ELECTRIQUE

• Verifier la nature et la tension du courant.
• Verifier le cSblage*.
• Amener la vanne en position mediane,

grace & la commande manuelle.
• Brancher les fins de course et les limiteurs

d'effort et verifier leur fonctionnement par
action manuelle sur les microcontacts.

Donner un ordre bref et verifier que le sens de
rotation du servomoteur corresopnd bien £
I'ardre donne. Sinon, inverser le sens de
rotation.

1 Volant indirect
Indirect handwhcel
2 Seetnir denti
Quadrant
4) Arbre de tonic
Output thift
S Vii faiunt but4c
Stop screw
S Contre-teou
Lock nut

3. SET MECHANICAL STOPS

The 90" travel must always be limited by
the travel limit switches, so they must be
set to trip prior to contacting the mechanical
stops.
To modify this position, increase or
decrease the corresponding stop, then lock
the nut on the screw to prevent a change in
position.

The mechanical stops and nuts are located
outside of the actuator housing

'The torque limit switches of the SD range
actuators only give a short duration contact.

REGLAGES DES BUTEES
MECANIQUES (QUART DE TOUR)

II est imperatif que les butees soient reglees
de sorte qu'6 Tissue des manoeuvres
electriques, le secteur en position extreme ne
vienne pas en contact avec les butees
mecaniques.
Pour modifier cette position, visser ou
devisser la butee corresopndeante, accessible
sur le cote de I'appareil.

* Sur les SM de la gamme SD qui dlsposent
d'un limiteur d'effort, celui-ci donne un contact
impulsionel.

OUTPUT SOCKETS & MOUNTING DIMENSIONS

ACTUATOR

MODEL

Z3

OA6 & OAB

OA15

AT18 & AT25

AT50

AT80

BT50

BT100

BT150

OUTPUT SOCKET

(MM) SQUARE

14

19

19

22

27

27

27

36

36

DIMENSIONS

(IN) SQUARE

0.551

0.748

0.748

0.866

1.063

1.063

1.063

1.417

1.417

ISO 5211

FLANGE

FOS

F05

F07

F07

F07

F10

F07

F10

F12

F12

F14

F14

BOLT CIRCLE

(INCHES)

1.97

1.97

2.76

2.76

2.76

4.02

2.76

4.02

4.92

4.92

5.51

5.51

MOUNTING BOLT

QTY-SIZExDEPTH

4-M6 x 393

4-M6 x .59

4-MS x .79

4-M8x .79

4-M8 x .55

4-M10 x .55

4. MS x .55

4-M10x .55

4-M12x'.71

4-M12x .59

4-M16x .79

4-M16X .79
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4-1 SETTING

Turn the valve manually to halfway position.
Unlock the cams from their drive spindle « a » by partially
unscrewing screws « b » (Fig. 4).
Bring the valve manually to the closed position, then adjust limit
cam « F » so that the correct switch is operated (Fig. 5).
Tighten locking screw « b ».
Turn valve manually to the open position and then adjust limit cam
« 0 » so that the correct switch is activated (Fig. 4).
Tighten up locking screw « b ».
Adjust the cams that trip the auxiliary switches in the same way as
the limit switches, but bear in mind that they must be tripped a little
before the travel limit switches.

5 - TORQUE LIMITER

The actuator Is delivered with the torque limit system calibrated at the
factory to the torque required on the customers order.

If the torque limlter is activated during operation, check:
• that the valve stem is clean and well-lubricated,
• that the valve stem does not jam in the nut,
e that the valve stuffing box is not too ttght.

If Torque has to be increased, consult the valve manufacturer and
follow the procedures indicated in § 5-1, 5-2 or 5-3.

5-1 TORQUE LIMITER SET BY SPRING COMPRESSION
(type SRA6 - Fig. 6)

To gain access to the torque limit system, remove the cover plate
between the handwheel clutch knob and the motor.

To change the torque setting, turn nuts « a » that compress the
springs of the torque limit device. The torque can be increased or
decreased by tightening or loosening nuts « a ». Lock the nuts in
place after adjustment (see setting charts Appendix I).

REMARK: THE TORQUE LIMIT DEVICE PROVIDES A SHORT
DURATION CONTACT (NOT MAINTAINED ON SRA6.1 ACTUATORS
AND MAINTAINED ON THE SRA6.2 ACTUATORS).

PIS. n
Torqua Umllnr

Torque limllar opening

(Fig. t)
UrnUtr In rest pottllon

IFis »

- TORQUE LIMITER SET BY MOVING OF CAM (FIG 7)\
(type SR6 to SR50) "~""'

The torque limiter must be at rest when adjusting settings (Fig. 8)

Depending on the direction of movement for the valve of which the
torque is being adjusted, unlock nut « a » of the cam to be adjusted

Moving the cam away from the contact switch increases torque

Lock nut« a » after the adjustment is accomplished.

REMARK: THE TORQUE LIMIT DEVICE GIVES A MAINTAINED
CONTACT

5-3 TORQUE LIMITER ADJUSTED BY MICROMETER SCREW (FIG 8)

This device is optional for the SR6 to SR50 actuators

The torque limiter must be at rest when adjusting settings

Depending on the direction of movement for the valve of which the
torque is to be modified, turn the micrometer screw « a » of the cam to
be adjusted. This modifies the angle of deflection of the cam within the
provided limit.

The figure required for the adjustment torque is obtained from the
equivalence table for the reference number given on the bottom of the
casing and depends on the position given by the cam reference mark

6 - PRECAUTIONS

Replace covers immediately after start-up, making sure their seals are
clean (Fig 9)

Never fail to replace the protection covers

If water ever enters, thoroughly dry before replacing covers
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7 - PROPORTIONAL VISIBLE INDICATOR (Fig. 10) 3 - SETTING THE TRAVEL LIMIT SWITCHES

(Fig 11)

The indicator disc is rotated by the cam block system.
Turn electrically the valve to the completely open position and rotate
the disc until the «> symbol appears in the sight opening.
Turn electrically the valve to the completely closed position to check
that the <£ symbol is visible in the sight opening.
Adjust as required.

8 • REMOTE TRANSMISSION (FIG. 10 and 11)

This is optional.
Transmission is performed in the standard model by a potentiometer of
total resistance 1000 ohms, 3 W.
Gears drive the potentiometer slide from the cam block system. The
effective maximum resistance of the potentiometer is 750 ohms.

8-1 SETTING

Example of setting with an 8v indicator (0-100%) and stabilized
settable supply AL6-12.
• Turn electrically the valve to the closed position.
. Unlock the 2 screws « a » (Fig. 8).
• Turn the potentiometer until the indicator needle is on 0%
• Lock the 2 screws « a ».
e Verify there Is a rise in indication as soon as the opening starts.
• Turn electrically the valve to the fully open position.
• Adjust the indicator needle to 100% by adjusting the supply voltage.

9 - MAINTENANCE

All SR actuators are lubricated for life and therefore require no specific
maintenance.

The condition of the valve stem and its nut must nevertheless be
checked periodically to insure they are clean and well lubricated.

We recommend that a program of periodic maintenance be drawn up
for actuators that are operated infrequently.

(Fig 3)

The cams operating the limit switches are in a cylindrical block, which
does not require any disassembly or special tools. Each cam can be set
independently of each other. There are 4 cams included in the camblock,
each marked with a different color and number
a) 1 = white and 2 = black for end of travel limits
b) 3 = beige and 4 = gray for additional limit switches and are optional

3-1 HOW TO SET THE CAMS

1. Insert a screwdriver in the slot of the button encircled by the same
color as the cam to be set (Fig. 3).

2. Press lightly to disengage the cam from its locked position
3. Turning the screwdriver rotates the cam to the position that trips the

limit switch.
4. Remove the screwdriver and insure that the button has returned to

its original position, thus locking the cam in its selected position

3-2 TO STOP WHEN VALVES ARE IN THE CLOSED POSITION USING
THE TORQUE LIMITER DEVICE

Shunt the « Closing » limit switch at the connection plate (Fig. 5) as
per the instructions given in the provided diagram.
Proceed in the same way as in §3.1, making sure when closing under
power that limit switch « F » is correctly activated a little before
stopping by opening of the torque limiter contact « F » (Fig 7) When
limit switch « F » is reversed, it serves to shunt the « Opening »
limiter contact to insure at the start of a reverse movement that an
unblocking torque is applied greater than the seating torque

4 - CHECKING AND ADJUSTING LIMIT SWITCHES USING THE
PROPORTIONAL REV-COUNTER (fig. 4).

This device is optional.
It replaces the standard cam block for special purposes

If the motorized valve has been supplied by a valve manufacturer, a
simple closing and opening movement must be earned out to check that
the limit switches operate correctly, thus verifying the factory setting

A step-down gearing is provided for the repeater system so that the
cams turn through 270° rotation

If settings need to be adjusted, proceed as follows
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CLOSE OPEN

INSTRUCTIONS FOR START-UPVND STORAGE
OF SR/ST RANGE ACTUATORS

INTRODUCTION

SR/ST range motorized systems are multi-turn actuators resulting from
many years of experience in the field of remote controlled valve
systems.

A number of devices are provided to ensure safety when operating
valves.
• Limit switches for closed and open positions
• Torque limit switches to protect against accidental overloads
• Visible indicator
• Handwheel for use in the event of a power failure

Every actuator is tested, adjusted and checked at the factory before
delivery. It is lubricated for life and is able to operate in any position or
location.

WARNING: The procedure described in this manual must be followed
to prevent damage to the valve or to the mechanism being operated.

1 - START-UP

1-1 ANTI-CONDENSATION HEATER

We recommend the use of an anti-condensation heater for all outdoor
installations.
As soon as the actuator is on site, apply power to the heater to prevent
any condensation from forming.

1-2 MANUAL HANDWHEEL

All SR/ST range actuators are provided with an automatic declutching
handwheel, with motor drive priority. Normal operating direction is
indicated on the handwheel

The SRA6 actuator has a handwheel clutch knob. In order to manually
operate the actuator, align the arrow of the knob with the front triangular
sign (Fig. 1) on the housing (it may be necessary to slightly turn the
handwheel a few degrees for engagement). When power is applied to
the motor, the knob automatically returns to its declutched position.

2 - ELECTRICAL CONNECTIONS

a) Verify the power characteristics
b) Check wiring (Fig. 2).
c) Move the valve manually to the half-open position.
d) Connect the travel limits switches and the torque limit switches,

then check their functioning.
e) Briefly start briefly the actuator and check that the direction of

rotation is in accordance with the order given If not, invert the
direction.
Before refitting the cover, verify the position of the visual indicator.

10-STORAGE _>

Introduction

The actuator includes electric equipment as well as grease lubricated gears In spite of the
weatherproof enclosure, oxidation, jamming and other alterations are possible if the actuator
is not correctly stored.

Storage

The actuators should be stored under a shelter in a clean, dry place and protected from
constant changes in temperature

Avoid placing the actuators directly on the floor. For actuators equipped with anti-
condensation heaters, it is recommended that they be connected and voltage applied
especially if the place of storage is humid (standard voltage 120 volts, unless otherwise
specified).

Check that the temporary sealing plugs in the cable entries are securely in place In case of
humidity, metal plugs are used.

Make sure that the covers and the boxes are well closed to insure weatherproof sealing

Control after storage

1. Storage not exceeding one year:

• Maintain a visual check of electric equipment
• Operate manually the microswitches, buttons, selectors, etc to insure their correct

mechanical function.
• Operate apparatus manually.
• Verify the correct grease consistency.
• Follow all instructions included in these commissioning instructions

2. Storage exceeding one year

• Long time stocking changes grease consistency. The grease thinly applied on the stem
dries up.

• Remove all the old grease from the actuator mechanical parts and replace it with new
grease.

• Maintain a visual check of electric equipment
a Operate manually the microswitches, buttons, selectors, etc , to insure their correct

mechanical function.
• Follow all instructions included in these commissioning instructions
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4. SET TRAVEL LIMIT SWITCHES 4. REGLAGE DES FINS DE COURSE

APPENDIX I

TORQUE DEVICE SETTING ON SRA6

11 20

Langth V adjutlabla In

18 20 25

Langth "f adjuttaMn In n

The cams operating the limit switches are in a
cylindrical block which does not require any
disassembly or special tools

Les carries actionnant les microcontacts
torment un ensemble monobloc don t les
quatre elements peuvent etre regies
separement et independeamment les uns des
autres

1 • 3 Micrwwitch
S Entralneur du potenuometre

Drive slot of potentiometer arm
7 Reglage des came* (codees par couleur)

Cam* setting (color coded)

How to proceed
1 Manually operate the actuator to the

position to be set
2 Insert a screwdriver in the slot of the

button encircled by the same color as
the cam to be set

3 Push to disengage the lock and turn
clockwise or counter-clockwise
according to the needed cam position

4 Remove the screwdriver and insure the
button has returned upward to its
original position, thus locking the cam in
the selected position

Caution: Insure that the travel limit switches
stop the motor before the quadrant reaches
the mechanical stops

POSITION INDICATOR SET

The indicator with arrow can be rotated by
hand without removal Adjust this indicator to
its proper position inside the cover window

Actuators with a potentiometer have an
indicator plate held in place by a screw After
loosing this screw adjustments are possible

Mode operatoire
1 Amener en manual la vanne dans la

position a regler
2 Placer un petit tournevis dans la fente

correspondence a la came a deplacer
3 Appuyer pour liberer la came et tourner

dans un sens ou I'autre pour amender la
came dans la position recherchee

4 Relacher et s assurer que la tete est
remontee en position d ongme ce qui
verrouille automatiquement la came

Attention: Le fin de course doit couper
I alimentation moteur avant d arriver sur la
butee mecanique

REGLAGE DE L'INDICATEUR DE
POSITION

Sur les types sans potentiometre la fleche
peut etre tournee a la main sans demontage
pour I'amener en face du repere
correspondant au hublot

Sur les types avec potentiometre I indicateur
peut etre regie apres desserrage de sa vis de
fixation
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Adjustable Frequency Drives
Sensorless Vector Control — NEMA 1,12 & Chassis 40-33

SV9000 Series

Dimensions

Table 40-54. Approximate Dimensions — NEMA 1, NEMA 12 — Frames M4, MS and MG

Enclosure
Size

NEMA 1/12

Frame

M4

MS

M6

Voltage

230/380/480

230/380/480

230/380/480

Dimensions in Inches (mm)

W1

4.7(120)

6.2 (157)

8.7 (220)

W2 |H1

3.7 (95)

5.0(127)

7.1(180)

16.7 (423)

22.1 (562)

27.6 (700)

H2

16.2 (412)

21.5(545)

26.9 (683)

H3

15.4(390)

20.3 (515)

25.6 (650)

H4 |D1 |R1

—

—

—

8.5(215)

9.4 (238)

11.4(290)

.28 (7.0)

.35 (9.0)

35(9.0)

R2

.14(3.5)

.18 (4.5)

.18(4.5)

Hi H2

Oo

M4

•R1

M5
-W1-

H1H2

For Reference Only,
Dimensions Subject

to Change.

-D1-

M6

H3

-W1-
|-« W2 M -01-

-D1-
H1 H2

H3

R1

R2

H3

Figure 40-7. Approximate Dimensions

CAT.201.01.T.E For more information contact Girder-Hammer at www.ch.cutfer-haamwr.com/catalog E:1



HOW TO USE THIS MANUAL

This manual provides you »rth the
information necessary to install Stan up and
operate a Cuite* Hammer. SV90QO dove We
lecommend thai you read this manual
carefully

Ai minimum ine following 10 step; ot iiv

Quick S(*n Cxi.*.

i Check the equipment tecewed
compared to what you have orderfd
s«« Chapter 3

Z Before doing any stan up actions
carefully read the safety nstruci ons n

Ovc* Sl»« Gu*t* musi be dor*. dunr̂ g
nstalLation and signup

please ca<Hh«
lisled o e OAck ot I'

- panet s*SVMu« (

\ ri-ie bas<c application has on»y
parameters m add lion lo the rr
rating plate dala the parameter
applicator) package toe* Aitol

wiM meet the tequ*emenis of chapter
S 2 and table 4 3 la

I Check the size of tne motor cable the
utility cable and the fuses Venfy the
tightness of me cable connections
Review chapters 6 1 1 e i 2 and 6 i 2

i Follow the installation trtsbucfions s««
cnapier 6 1 4

i Corwol caMe sizes ami grounding
system are explained m chapter 6 2
The signal configuration lor the Basic
appbcadon is in chapter 10 2

Remember to connect tne common
terminals CMA and CMB erf the digital
ffipi" groups (See figure 102 1]

l voltaoe o< me mot<x
l Itequency o( It̂ e ITXMO

nommal speed o< the motor
nominal current at tne moio'
suppry voltage

104

9 Follow the si.
Chapter 6

10 Your Cutler t-
ready lor use

H a different UO conftguratton of different
operational functions from trie basic
configurator) are required see chapter 12
SVReady application package for a more
suUble configuration For a more detailed
d«scnplion s«e the separate SVReady
application manual

Cutler Hammer s not responsible lor the use
of tt>e SV9000 drflerenlty ihan noted -n these
instructions

SV9000 USER MANUAL

Safety

CUTLER HAMMER SV9000 USERS MANUAL
CONTENTS
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3 Receiving
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ONLY A QUALIFIED ELECTRICIAN SHOULD
PERFORM THE ELECTRICAL INSTALLATION

Internal components and cvcutt board * {except the isolated I/O
terminals) are at ul My potential when the SV9000 is connected to
the line Thii vonage B extremely dangerous and may cause
death ot severe an*ury if you come m contact wrth it

:
When the SV9000 a connected to the uttty the motor
connections UfTl) VfT2J W(T3) and DC knk/brake resistor
connections * are hve even * the motor is not runnmg

The control I/O terminals are isolated torn the hne potential
but the relay outputs and otfier I/O s (* jumper X4 s m OFF
position seefigu<e622 l)mayhavedangerous emwnat voNages
connected even if the power is disconnected from the SV9000

The SV9000 has a targe capacrtrve leakage current

, An upstream daconrtectrproiectiori device b to be used as noted
n the National Electric Code (NEC)

i Onfy spare parts obtained from a Cutler-Hammer authorized
distributor can be used

1 3 Grounding and ground fault
protection

The SV9000 must always be grounded with a

grounding lermmai *)

The SV9000 s ground fault protection protects
only the SV9000 if* ground laun occurs an the
motor or n tt*e motor cable

Due to Ihe tvgh leakage current laud current
protective devices do not necessary operate
correctly «vitfi doves When using this type ol
device Us function should be tested m tne
actual msLatlaton

Warning Symbol*

anenton to ihe msaucbons marked wrth i
warmng symbols

Ti

A Gonajral warning

1 4 Running tho molo<

Selore running the n e sure that the motor s mourned

2 Majtrtu*m motor speed (frequency) Should never be set w exceed
^ the motor's and dnven machine s caoaotUy

Q Before reversing the rotation of the motor shaft make sure lhat this
*"* can be done safely

Safety Instructions

The SV900Q e meant oniy for fixed Instatauon. Do not make any con-
nections or measurements when Ihe SV9000 is connected to the
unity

;
Alto dtsconnecing the utatity wait unW Ihe unft cooing fan stops and
the. Indicators on the control panel are extinguished (rf no keypad Is
present, check the ndacators m the cover} Wait S more minutes
before doing any work on Ihe SV9000 connections Do not open the
cover before Bus tune has runout.

A 3 Do not make any voltage withstand or megger tests on any part of
theSVWOO

4 f>*conn^^nW(x<xt)tetam^SV9aWi3*!t&eme99ennQih*
motor cables

5 Oo not touch the IC-arcurts on the cnutt boards Static vokage
discharge may destroy the components.

6 Before connecting to the utiMy make sure that the cover of the
SV90006 ctosed

7 Make sure that nothing but a three-phase motor is connected to the
motor terminal, with the exception of factory recommended filters

Receiving

2 EtMHRECTtVE

21 CE-label

The CC-tebel on the product guarantees the
free movement of ffw product tn the EU-are*.
AccorcSrtg b Ihe EU-rufea fhk guarantees that
(he product ts manutecturacf tn accordance
writh dMfarant dvwXKvs ratotmg to ttie product.

Cttttor-Hammer SV9000s are equipped with
the C€ tabel In accordance wfih the Low
VMage Oiracth* (LVD) and the EMC dracfve

TIM EMC dkecUve (Electro Magnetk:
ComoatlbWty) states that the electrical

and must be bimurw to other Etacko Magnetic
Otsturbanoas tn dw environment

A Techoaca* Consructton Fife (TCF) exists
U» SV9000 dnves

f tw EMC dracdve A
Technical Constructkxi Fie has been used as
a statement of conformity wtth Ihe EMC
directive M « is not possible to test aH

2X2 TectateaJ Cfftorta

23 3 EMC-iev*ls

The SV»000-*enes does not MTU any EMC
emotion requirements without en optional
RFt-fiXer eKher buM-4n or separate Wrth an
RFf-tter the drive fulfils the EMC emtssKxi
retirements h the heavy industrial
errAonrr«r.t(stendarrJsENSOO«1 2
EN61800-3J

All products fulfil afl EMC Immunity
requirements (standards ENSOCW2 1 2
EN61800-3V

2.2 4 Manufacturer's Declaration of
Conformity

Manufacturer* Declaration of Conformity are
available upon request

ThedMignMaWwastodevetopafamtyof

wMIe (umfJHftg Ihe euHomer need* EMC

theoutaet of *ta design.

Th« SV9OOQ aerln ts targeted at the world
market To eneure maKlmum AextbHtty ye(
meet the EMC needs of dWerant regions, el
dnvMn,eettheh.ohrt.nMr.ur.«y.«veb white
emission fevets ere tori to the user's choice

The SV9000 does not tndude Ihe nqiarad
EMCflter which It eveBehto as en optton
For use wtthln the EU the end uaer takes

3 RECEIVING

This Cutler-Hammer SV900Q drive has been
subjected to demanding factory tests before
sr.tpment After unpacking check that the
device does not show any signs of damage
and that the SV9000 Is as ordered (refer to
the mode) designation code n four* 3-f)

In the event of damage please contact and
file a dawn wfth the earner nvofved
ammedtalety

3 1 Catalog Number

If ihe received equipment a not the same a
ordered, ptoeia contact your ctetributor

Note) Do not destroy the peckng The
template pmted on the protecWve cardboard
can be used for marking ttte mounting points
of the SV9000 on the wal

3 retar outputs, analog output (volagel.
ttaniMaor npul. encoder npu«

04 S dagM.nputo.3 tetoy outputs analog



J 3 Storing

K the SV90QO must be stored hrtore installation
and startup check that Ihe amtxent conrMuns

-40'C '60"C ( 4fJ'F - 140'F1

different warranty period wfiicfi is Specified rn
their sales terms and conditions and warranty

II Any questions anse concenung (he war
o*e3Sf> contact your distributor

SV9000 Technical data

4 TECHNICAL DATA

4 t G*n«ral

figure* 4 1 shows a bloc* diagram ot ihe
SV9QQQdt(v<

The three phase AC Cto*e wiih the DC imn
ciipacrtoi lorms anLC fine* wfuch together wflfi
the D<oo> 8ndoe produce (he DC voflage lor
IhflGBT fatyrier findge Mock TheAC-ChOke
snw>oths ihe HF disturbances Itom trie utility
(o (he drrve and HF -disturbances caused by
the drive lo Ihe utility It also improves trie
waveform of (he input current lo the dnve

The IG6T bridge produces a symmetrical three
phase purse width modulated AC voltage to the

alrtxjsl entirety actrve power

The Motoi and Appfccafon Control block .s
based on microprocessor software The
microprocessor controls the motor according
to measured signals, parameter value settings
and commands (ram ihe ConoTtfttObtoc* and
the CorMrof P«nef The Motor and Application
Control block gives commands to the Motor
Control ASIC which calculates the IGBT
switching positions Cite Drivers amplify
these signals for driving the IGBT inverter
bridge

The Control Panel is a fcnfc between the user
and irve dnve Wrth the panel the us«r can set
parameter values read status data and grve
control commands The panel is removable

[

'«_ «:-«« •«*.

r • — m — F"̂  — [*-~T-•*;— 3s — HS-H «• t•>:::=jjjj==HEL^
I sfl̂" i

£•"

\ fSv
1 T*M I^L

and can n>> mounted eil

via.a.catt.1- o ine dfwe

Ihe Cont'G ifO block

potential «wi -s oxinede
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Page 8 (78) SV9000

200-240 Vat- +10* / 15% SOffO Hz. 3 ~ Input

Cglatofj
Number

SVSF07AC-2-
SV9F10A&2-
SVSF1SAC-2-

SV9F40AC-2-
SWF50AC-2-

&V9010AC-2-
SVW15AC-2-

Oreta

075
1

1 5
2

__1_

S
75
10
15

let*
36
4 7
5G
7

_!!_

1C
22
30
43

380 - 440Vic. *10% /-f sx. so

NLamber

SV9F11AC-4-

SW22AC-4-
SV9f30AC-4-

SVtfTSAC-4-
smoiuc-4-

SVW1MC-4-
SW22AC-4-

Ratodlul
CorMr

MrV

1 1
15

3

15

"11
tt

WS
22

Maem
don**

35
45
6.5

«
24
32
42
48

Variat*
HJ
1

15
2
3

5
75
10
15
20

Toraua
M"
47
5G
J
10

16
22

X
43
57

lr«OHz.3-lnput

VarieMi
KW

15
23
3
4

75
11
15

US
72
30

tdrqj*
M"

45
6S
B
W

W

»
32
42
48
60

COMPACT HEMA 1 (IP20)

Enctosu-* Sli*

M3/Corrpact
MEMM

M*6/Corrp»ct
NEMM

MSB/CwTDact
•CIM1

Omonaom

WiHiO

(anches)

4 7 * 1 2 0 * 5 9

53i lS* 16 1

73*228.85

W«r/<

( tx)

99

154

33 1

COMPACT NEMA 1 (IP20)

££%*

ICIMt

"liST0

MSB/Corrpact
M:M>\ 1

WxHiO

(arenas)

«.«....

5 3 1 15 4 • a 1

».»....

wwgw
(tx)

99

154

331

440 - SQOVaC, MOX f -15%. SOrW tte. 1- Input COMPACT KEMA 1 (W30i

Catalog
Number

SV9F2«C-S-
SV9F30AC-5-
SV9F40AC-5-
SWSOAC-S-
SV9FT5AC-S-

SV*01«AC-S~
SVK0OAC-S~
CVKkTSAC-S-
SV9030AC-5-

CortcMr
Hi

1 S

3

5
rs
W
ts
20
25
30

'MpOttW •

Ttr<*m

W

3
35
S

I
11
15

27
M
40

ndoutut

H>

2
3

5
75
10

20
TS
30
40

XaTTff*

M"

35
S

11
ts
21
27
34
40
52

^SU

Ml/Corrptct

NEMM

"•̂ rr

Otmrwont

WftHlO

(tnchml

«....,.

53*154(01

„.»..,

W«ghi

09

154

33 1

** M • corenuaui rekrf Input and eutM euwenl ( wW* tonma tad nwx 40C arrtMnt )

Si

SV9000 Technical data Page 9 (78)

Number

SV9FSOAP,?-

SVW7SAP 3~

SVM1JAP I-

SVWMAM I-

SVOOMAN 2-

C»l*toc
Numb*'

SV9F20AS I-

, SV«f 30AS 7-

SV9F40AS 2-

SV»F SOAS 2-

SVff 7SAS I-

SVM10AS 2-

SVMNAS.I-

i SVfOMAS I-

SV.OSOAS J-

SVVHOAS 3-
SVt07S*S 7- |

•1...M.V.

C.Ktofl

Nutnb«r

SV*F40AJ 1-

SVPf iOAJ 2-

«V*frfAJ 1-

, SVM10AJ 2-

SVWMAJ I-

SVM7SAJ I-

svtoieAj.2-
i fVf440AJ 1-

, tVtO«OAJ 7-

SV.M7iAJ.l- 1

tct • r minmi
1 M • COMMv*

R.̂ HO .̂.̂ ™

S

40

SO

RiMHw

?

s

'*to

„«
-•*
»o

i »o
M

!._'* 1

let-

16

KS
MO

l«w**r

1°

10

(7

'»

1 »o i

««•«*«<«-"•«

"p

s
/ J
10

20

»

to

K>

J

7 S

»

HJ-»»
1 "»,i

IS

22

JO

57

13*

•*(•

to

1C

"

•1
"'
'f?

s
r t
10

10

"40

M

_n I

.•HfKHI*

22

r ^0

"«1

1"

"0***"

uJUflatt

S

to
It .
IS
M

n
u^ulcvf

j™_

JO

*J
ro
•J

W

f

Cne.H«'« Slrti

«-—~

MC 1 P'BMCtM

Ml / Ch*H«"**

UiJMCUA >

IW ( NCMA 1

H7 (NEMA 1

*" ' ***** ' 1

€~*~. *«*

M4INEUA «}

MOMEMAU 1

0»«.«fl.

»-"-'

< 7 .20 7 .11 4

1SSOS.119

W nM.O

6 ? j JO 3 1*4

»} .IS* «H »

14 r <M4 < 11

1 ..S.KX.14I

14)

_JU-.°

• f ,/i». H 4

M «OC *-*••* >

7£T

'7 2

US

JOO

1 ** 1

IS 1

*•

ieo

3JI

*•«!

H'

d

n



Technical data

360 - 440V«C. *10% /.«% SO/60HI ) - Input Prot*tl*<J Cha<«lt/CK***.«
IN»20r1P00|

Catalog
fslumber

SV9F22AP-4-
SVQF30AP4
SV9F40AP4

SV9F7SAP-4
SV9011AP-4-
SV901SAP-4-
SV9016AP-4-
SVB022AP-4-

SV9037AP-4-
SV904SAP-4-
SV9055AN-4-
SV907SAN-4-
SV9090AN^4~
SV9110AH4~
SV9132AN-4-
SV9160AM-4-
SV9200AN-4-
SVB2SOAN-4-
SW31SAN-4-
SVMOOAM-4-
SV9SOOAH4-
SV9630AH4-
SV9710AN-4-

SV9900AN-4-
SV9H10AN>4-

R4MKI KAwa^ta antf oolpuf cur<«m

Cortatem Torque

kW

22
3
4

7 5
11
15

165
22

37
45

S5
75
90
110
132
UO
200
250
its
400
SOO
630
7W

900
1000

w
65
ft
10

1a
24
32
42

46

75
90
110
150
160
210
270
325
410
510
«oo
no
840
1050

1270

1480

1600

Van*** Torqu*

kW

5

i 5

30

45
55
75
90
110
132
160
200
2SO
315
400
SOO
630
710
800

M"

10
11

24
12
42
48
60

90
110
ISO
160
210
270
325
410
510
560
750
840
1050

1160

1330

SVt,

'Pt°*CW

MS/ ProMcaM

MI I Cnasui

Me/Oustrt "'

M9.Cr-»,"-

M10 / Chasa*

Mil / Crmtdi

( <ncfv>f. I

4 7. 114 .85

6 2 • 15 9 . 9 4

98 • 31 i . 124

95. »OM 139

2 7 6 x 3 9 4 * 1 5 4

36 9 > 39 4 • IS 4

55 1 > 39 4 . IS 4

< tn I

1S4

33 1

77 2

'33

109

465

664

948

' tel • conknuout rated Input and output current ( conster* Krqua bad not SOC .vrbaerM }
" M - contnuout rvted trtpul and output currvnt ( <*naU* orqua bad row 40C an«ii*nl )
*~ Protected EncfcMur* «(•. Qpton

380 • 440VjC.»1<nU-1SX 50WO Hi. 1 - Input NEMA1(IP21}

Catalog
Nurnoe*

SVBFSOAS^-
SV9f4WS-4-
SV9FSSAS-4-

SV9011AS-*-
SV901SAS-4-
SV9016AS-*>
SV9022AS-4-
SVWOOAS-4-
SV9037AS.4-
SV9Q4SAS-4-

$V90'5AS-4-
SV9090AS-4-
SV9110AS-4-
SV9132AS-4-
SV5160AS-4-

SV9250AS-4-

SW400AW-

Ccrour.1 lo-qua

kW

"3
4

ss

11
15

185
22
30
37
4S

75
90
110

132
160

250

400

w

6
10
13

24

32
42
40
GO
7S
90

150
100
210
270
325

510

750

VMbt. TOTQU.

fcW

S

5

5

JQ
37
45
SS

90
110
132
160
200
250
315

500

M"

0
1
a

2

2
B

60
f$
90
10

BO

10

325
410

sac

MO

/""f?"

ki«, i NEIM t

M6'NCM* 1

M7 NEW* 1

MOif*EM» 1

M9IN6MA 1

Dam<jra.uom

(*X*.«|

4 7. 144 .B5

62 .703 .94

67.256. 114

14 7. 394. 130

19$. 476 . )39

27 6* 56 !• IS 4

W*M^*

[«n 1

176

IS]

84

;?i

309

574

Contaa Factory

380 - 4XOV«C. *101t 1 -19%. SOrCO Hz, 3 - Input NEMA 12 (IPS4)

Catalog
Number

SV9F22AJ-4-
SV9F30AJ-4-
SV9F40AJ-4-
SVW55AM-
SV9F7SAJ-4-
SV9011AM-
SV901SAM-
SV9018AJ-4-
SV9022AJ-4-

SV9037AJ-4-
SV9045AJ-4-
SV9O55AJ-4-
SVW75AJ-4-
SV9090A1-4-
SV9110AJ-4-
SV9 132AM-
SVB160A>-4-
SV520QAJ-4-
SV9250A>4-
SV5315AJ-4-
SW400AJ-4-

Constant Torque
kW

3
4

5*

11
IS

1«5
22

37
45
55
75
90
110
132
160

250
315
400

fcf
65
6
10
13

24
32
42
48

75
90
110
150
180
210
270
325

510
600
750

Varwbta T«rqun
kW

4
SS'
75

15
18 S
22
n

45
55
75
90
110
132
160
200

315
400
SOO

M"
6
10
13
16
24
32
42
48

60

90
110
ISO
180
210
270
325
410

560
750
840

*m4 •™fc: ;

•""-"tirr Styit

U4 i NEMA 12

MS'NCMA 12

M6/NEIM12

M7 i NEMA 12

MB /N6 WAI 2

M9fNEMA12

WlHi O
(.TChes)

4 7 . JS 4 . 8 S

62 .203 -94

14 7 • 39 4 i 13 0

195*4761139

276x56 1« IS 4

W*9*
(bsl

17«

353

64

221

309

574

Contact Factory

' W «con»nuoui rated *TpU *>rt] output cwranttoansttrt tor tjje toad max 50C arntMeni )
- M-o>r*ou>u« rated kipui and <w4M cwwt ( vanabto iwt»je î d. max 4fK arrt»ert )

Page 12<ra| Technical data

440 - SOOVac, 4-ie% /-isv so/co HI, J - mput NEMA i (1P21)

Catalog

SVWTOAS-S-
SV9F40AS-5-
SV9FSGAS-S-
SV9F75AS-5-
SV90tOAS-5-
SV9015AS-5-

SV90ZSAS-S-
SV9030AS-5-
SV9040AS-5-
SV9050A5-5-
SV90SOAS-5-
SV907SA54-
SV»tOOAS-5-
SV9125AS-S-
5V91SOAS-S-
SV917SAS-5-

SV9250AS4-

SV9400AS-S-
SV990OAS 5-

Rated Horaepower and output otrrcni
Content Torque

Hp
3

5
75
10
IS

25
30
40
SO
CO
n
100
125
ISO

250
MO
400
SOO

W
S

a
11
15
21

M
40

52
65
77
96
125
160
160

UD
400
480
800

Vartabto IdreM

Kj>

5
75
10
15
20

M)
40
50
6O
TS
too
125
ISO

200

300
400
500
600

M"

6
11
15
21
27

40
52
65
77
«6
123
KO
MO

260

400
460
100
•72

Frame Sue f

M4 1 NEMA 1

US /NEW t

IK/NEUA t

UT/NE14A1

Ua/ NEbtAI

M/NEUA1

DmemMn
WiHiO
(tnche*)

47«1S4>85

62k203.;94

«7K2S6t t14

14 »« 38.4x13.0

1fl.5«47«k119

27e*9«.ts1S.4

Weight
<t»)

176

353

638

221

309

S74

Catted Factory

440 - SOOVac. +l«% i-i$v SWM M«. I - tn,

Cautog
ffumber

CWFWU-S-
SV9f40AJ-S~
SV9F50AJ-9-
SV9F75AJ-S-
SV9010AJ-5-
SV9015AJ S-
SV9Q20AJ-5-

SV9030AJ5-
SV9040AJ-5-
SV90SOAJ-5-
SVKXOAJ-S-
SVtOTSAJ.5-

SV912SAJ-5-
SVB150AJ.S-
SVt175AJ-5-
•VfflOOAJ-S-
atVf250AJ-S-
«v«»oo*J-*-
SVMOOAJ-S-
SV9SOOAJ-5-

1
s
IS

10
IS
20

W
40
so
w
r?
125
150

200

»
400
500

Ssq
5

•11
15
21
27

40
S2
65
JT

•6

(60
160

260

400
460
600

s
75
10
IS
20

»

40
SO
60
TS

too

ISO

200
250

400
300
600

•
11
is
21
27

«

S2
65
77
96
123

160

260
J20

«*o
•00
672

put HCMA 12 0P*4)

ffanttStMf

M4 / NEI4A 12

lie i NEMA 12

M6<MEUA »2

U7 1 NEMA 12

Utl NEMA 12

lalllaCMA 12

c

WcHcO

4.7 • 154 mlS

62>203i*4

• r .2561114

27 * « S» « • 15 4

anteci Factory

<*">

17 <

353

636

221

309

S74

• (ct • cen*nuou» rated Irtpul and oulpwl curr«M ( eon mi* ixqu* feMd ••• SOC er«*iii»l )



S25-£OOV*c -10%/ 1SX SO/CO Hi. 1 - Input Mtm* M Pn1«cUd Cri**«l*
(tciartPM)

Catalog

NDmber
1

SV9T20AP 6-

SV9F30AP 6-
SV9F 40AP 6-

SWSOAPfr-
SWrSAP 6-
SVW1QAP*

SV901SAP-6
SVS02OAP-6

SV902S.VP-6

SV9030AP<
SV904G.VP-6
SV905OAP-6

SV906OAP-6

SV907SAP-6

5V9100AM«-
SWI2SAK«~

$V91SOU*«-

SVS?OOAf*-6-

SVSZSOAN-6-

SV9300AH6-

SV9«OOAH«-

5V9500AN-6-
SV9600At4«-

svgrooAN -̂
5V9BOOAN^~

**•*«] iterMpOMW ana ouful CUrranT

CrmujatK Totgu*

>t> <CI

| ] s

~7 ~

S ~
20
25

4 i

' i

1_ 10

19

23

?6

-J2_l " ,
40 1 47

_.»_.. ,
60

;s
too
125

ISO

200

260
300

400

SOO
600
700
600

S?

, W

"^86
100
122

145

222

287

325

400

490
£20
700

780

VarMUa Torqua

ff
3

^
7 •,

IS

20
25
10

40

»
GO
75

too
125
150

250

300
400

SOO

600
TOO

M

4 5

7 S
10

T9

21
26
K

42

S2

62
as
100
122
145

287

325
390

490

620
7OO

•m« Sn»l

*

MSrfctKTV! 1

Me/Chaws -

MIO/CtWAt

MH(C*aM»*

Ml2yCM£»

OmtnvonE
W aH«0
( <ft*+\ 1

fi J . If 3 • 104

s ; ,)4 j , it 4

iSS.JSOn 139

38 9. 39 4. IS 4

55lR33«1S4.

779 i 39 4 i IS 4

W*y-
(«-0

„.

638

300

«6&

602

944

1213

* let « rated mput and out** currant ( constwv brojue bad max SOC arttvert )

" M ' ntaa mput and out** CVIWK ( wjnattn torque ttad ma. 40C ambiani )
" PmtecMd Encbtu* wr QMon

Uthtf !*•«•

_ _—. _j—

Technical data

flX) }*Ov WO —

IS^T^

Op<n Loop S*m<Hi>H( v*c<or Con

•**•• R«otu1nn 0Ot Hi

M O S G M 9-200 Mi

IS C 11 nil (x< me o»et*o«J

Page 16 (78) T4tchntcat dau

0 (4) — 20 mA. l\ <SOO U

Sfcan-cMuK an>*cia« or
•24V arttf • XTV ntmm*

*s ENS0002 1 2 EN61900^3

futth ENSOOai 2 EN61800 3

M V R .200

>24 V 1201. AVI tOOntA

300VOC 2SOVAC
•A/34V
04Af2SOVDC
2 kV*./250 VAC

Irtp f an* ol MM ktput »hMM to «MMlnq

5 INSTAU-ATION

51 Ambtantc

The envtronmental ITMCS mentioned in table
43-1 must not be exceeded

S 2 Cooling

Ine specified space around tM drive
ensures proper cookng air cxcuiaticxv See
table 5 2 1 foe dimensions K n*utt.p*e unts
are to be instarled above each other (he
dimensions must be b*c and s* from the
outlet of the tower umt must be oreded
away from the intel ot the upper urvK

V«h high iwnchtraB frequencies and htgrt
ambtarn temperaiures the maximum con-
tinuous output current has to be derated
according to Table $2 3 and Figures 5.2 3
a-d



«H«* S 7 2t> 25 r.?5 HP

5J-A ISO 300 HP

t 5 2 3m—c Pvtivr dissymOon *$ j fi«r«rt<)n o**m*
{?„, vartaMe totque) tor Kandtvitf «nc*Mun-*

i S 2 21—TI Pouref Omfnian a* * fonchon ot ffm tw^cft-ng *r#aua*.cr Cor 400V *iO 5
<7_ vanao'e logout) Compact tveiru T

torpu*; ibrXandartf enclosures

jr>^u==

Flpurm 5,7-Je-d C-.vMf.wM e.A.wf ewnwK fl^j dainMno a.rv<MH

S 3 Mounting

The SV9000 should be mounted m a verlicai
posrtion on the watl or on the back plane of a
cubicte Fottow the requirement for cookng
sea table 52-1 and figure S2-1 for
dimensions

To ensure a safe mstalabon ma*.e sure that
the mounting surface is relatively flat
Mounting hotec can be marked on the wan
using Ihe template on the cover of the
cardboard snapping package
Mounting is done with four screws or boKs
depending on the sire of the unc see tables
53-1 and 5 3-2 and figure S 3-1 for
dtmenslons Units, from 2SHp to SOO Hp. have
tpedal Mtfng 'eyes'which must be used, see
figure* 5 3-2 and S 3-3

The mounting instructions for urwis over 500
Hp are given In a separate manual M further
information ts needed contact your Cutter-
Hammer datrfbutor

Frame

230/360/460

230/360/480

230/380/480

ise_

3f»/4*0/<00

3H 571. «OL

•
3LL

H2 H3 H4 Dl Rl R2

Si

X
Jii

.
045

s-
0,11

CONTACT FACTORY

fattto S J- f .TVnWMorM brepan fun* ..



WRONG

4

S J-3 LAingof ISO-SOOHp orvts

"™^v
General wtnng diagrams are snown >nl>9<>res Tne geoeiai w» ng diagf^ns (<x Mil ;mrj MV \
6-1-*6-3 The CoHowing cfxaptr-rs have more frame sues are provided in a vepaiali- manual J
detailed inslruciions about wiring and caftle rl tL»rther -ntofmaiion « required contact vQui ^

l Geneva/wring Okagriwn

Page 24 (J 8)

ctmtvtfimm*tli*HjrmnaNeUA t/12 un** Irmin* >/12un*MInmesue* M4 lo M7*



61 Pw

Use heal resistant cablet .fiO'C or h-r/w«
The cable (and the fuses) must be wed <n
accordance wrth the i«ed output current of
meumt trtctakatmn of Ihe cable consistent

| wth me UlHnstruceons ti explained m
* chapter 6 1 4 1

The mtntroum dimensions for the Cu-cabtes
and corresponding fuses are grven In Ihe
tables 612-61-5 The fuses have t»e«n
selected >o mat mey win »tso function as
overload protection for the cables

Consistent w«i UL requtremenu for
maximum proMctton of the SV9000 UL
recogmzed (uses type RK ihouk) be used

If the rnoirjr temperature protection (H) a
used as overload protection the cables may
be selected according lo thai N 3 or more
cables are used tn paraKol on the larger
unks. every cable must have O own

AKvays pay attention to the local authority
regulations and Installation conditions

C 1 1 Utility cabU

UW«ty cable* for the dtflerenl £U EMC levels
are defined In lab** 6 1 1

6 1 2 Motor cabla

Motor cables (or Ihe different EU EMC levels
are defined m tabta 6 1 1

6 1 3 Control cabto

Control cables are specified m chapter
62 1

These mcfrucUons cover f»e case where
one motor a connected w*h one ceMe to

Cabt«

UWrty caW*

Moiorcabta

Control cMHai

tav«t N

1

2

3

kval I

1

'
3

1 • Tha power cabta suMbta for VM rtcutamyi ampacity and vohap*

id « cuitabla lor KM ampacity and m

•UJOV

HP

!„
M

1

10

to
JS
M
40

fro"

W
125
50

566-
00
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|6 1 4 InsUttatton Instructions

:1

:2

3
4

ff a SV9000 open cnassa urM «• to M nsUMo OUUNK a control caomei w J
separata cubda a PKMBCM IP20 cm«r sritMU be tMaMMcMr «•»<**

bOttomef tM NEUA 1/12 urMi
Pass cables traugh VM ho4-» •> VM caW* c
Cennad Iw utMy. motor and control cab*** u tM ccrr«d I
Seaf.gunN<t4V3—16 SV9000 « Mlemal RFMWar (Sea RFMMer
cpMnmanuat) T>M atwaWKX. Msltuaans tor Mil and U12 franMS ar«
4k.pi.«nad.nt.st*f..wawn..wuattorMitMt2.atM* COM**ytw
Cu^er HjtiMiuf rtrttjuiof tr mon inTnrniinn Cafitamatakaton
minium •iti UL iiilrucint Tt t-r't̂ nf —-^f—* * J 1
Cntek that control cable •**•• do not make cono.* *
cm»ponenii m Ha daises
Conwct eaeonal tyake nuMor cat** M «-



Entuf* Itw control cab*«)t and rtnrruw w«X] J • 'XH ,*oo«d bfl
r/>v«f arvl ItM tody of *MI urm

1 oriMW ltx»n frw t)*<»u*l imxXy »(*[*)• 1f14, dnv* i uijwl

«1 4 1 CabU Ml»t1kM> and KYt.altxtlon

(or lh« UL HHIng

(-or installation ana cable connections the lol

lowing must be noted USA orWy with copper

w*e lemperature rating of at least 60/75*0

U"*s an suilabte kx use on a CKCUK capabi«

of delivering not more man the lau't RMS

amperes mentioned in the lab*e

I 480V mammum

in addn>on lo the c
tighten ng lorque o( the tern
n me table 6 i 4 i ?

irvtorowlion the

FRAME

M3
M4 M12

Votiage

All

Al

Maximum RMS symmetry: ><

amperes on supply circu 1

J5000

100 000

FRAME

M3
M4B

use
M4

MS

M6

M6

M6
M6

M6
M6

M6
M6
M7

M6

M9

Hp(KW)

Al
Al

Al
AJ
All

15 20

25 30
(165 22 \
(30 45(

25 30
40 SO

XMO
40 75

Al

Al

Al

Voltage

Al

Al

Al

AJ

Al

220
220

38Q
380
480
480

575
575
Al

Al

Al

righiemng

Urque(*v*»)

7

'20
7

20
35
44

35
44

35
44

35
44

44

610

610*

Tne BOlated standoff of the busbar does not »»ths land »»e fcsted
lightening torque Use • «*rencn lo apply counter torque when
tightening

Page 32 (78) Wiring

s 14 1 SHpptog motor** utility

0 Loosen screw* (2 DCS)

(D Pun cover bottom ouhMrdc

(5) Push cover upwards

laMf 6 I 4^ £frt>pin0 tono** or1 Aa caotoc (

Connect trte
lo the terminal

f w the control cable
•jnth a be wrap -—,

Fumg screw

Cabto covet

Motor cable

Brake re&tttor cabte



!1
m
H

Tin

i

B
f IB!

t

II

«J til

e

i!



1.
li

Ground barmanai1

• Rubber o/onvnett

Motor cable
Control cable

*n resistor cable

Connect the screen
to Ihe lerminal

F x me control caote
with a tte wrap

CmttoK&omUy tor Standard NEUA 125 60Hp vxrtaoa cooo4 tndS and 15 30 W
code;

* 9 d&c assembly lor open cfiassa 75 l25Hp*ottaaecoae4 anaS 40

Pace 40 (76)

10 Cabl.tasi4.rnW)'foropanchuM ISO 500Wprod.vecode4.vid5 *nd 1» 4QOHf>
COO* 6 #xf 7$ Hp cod* 2 torNEUA t 150 SOOtyorte 4 ind $ tnd NEMA 1 fSHp

After cabta c

1 mMfl a* 10 lattmn*! «oMor pUtas (A) m tie itots bMn'Mn V
t^kgurtbaA^

I (nMfl aM Ax tw«« ptMK protackv* osvan <B C and O, OM

» Wntiiftai isoUaon ptata*

r*~tct***«iSO SOOHp rtHt
5 t» 4QOnpcoOe6 anrfW**>cod*2 fndNCUA I ISO SiM«Pc



UUptycabt*
term-rial*

OloO OlOOO

Ground terminal

Control cable
UUttycaMii Brake resulor cabte

Control cable
Ut*uy cable

fagwrwfi f 4 12 CM*axC4»mbfVforoponchassis 10 30Hp toAaoe code 6 fi f< f 13 Cabf* ass^mWy tor open cftassa <0 IOC MP vo«ao« cooe 6

UUKycaobi O&IMvrjrake MotxcaWe
termmats resistor terminals
(LI. 12.13) terminals <- *) (U.VW)

Page 45 (78)

Control catte Contiol cable
(other) (relay outputs)

NEAMf 3-75 v



6 1 S Cabl* and motor trwutatlon chacfe*

i Motor cable tnsulation checks

Otsconnecl Irte motor cable from the
lermmals U V »nd W o* Ifw SV900Q utvf
and (rom the rnotor

Measure th* insulation resistance o( the
motor cable between «ach phase
conductor Abo measure the msuta ton
resistance between each phas«
conductor and the protective ground
'X)oduaoi
The insulation resistance must be >1MI1

2 Ut'Wf cable msuUfton checks

CMconnect the unity cable from
lermmals 1.1 L2 and L3 ot Ihe SV9000
IJTHI and irorr> Ihe utility

Measure the insulation lesislance of the
•jttty obte becvoen each phase
conductor Also measure (he nsutotxxi
resistance between each phase
conductor and the protective ground
conductor Tne mutation restsUnce
must be >lMfi

3 Motor nsdatKW Checks

Disconnect the motor cable from the
motor and Open any bodflmg
connections m the motor connection box

Measure insulation resistance ot each
motor winding The measurement
voltage has lo beat least equal to ffie uUWy
voKage but not exceed 1000V
The msutabon resistance must be >1MO

6 2 Control connection!

figure 6 2 1

The functionality of Ihe terminals lor Ihe Basir
application <s explained in chapter 10 ? Ifone
of the SVRearjy applications is selected

funrfional*y of the lerrmniils for that anpHcatxxi

6 2 1 Control cabla*

The oontioJ cables should be min«tium of *20
gauge slueWed muNicore cables see table
6 1 1 The maximum wire size rating of the
terminals «s *14

6 2 2 Galvanic (»olaUo« barren

The control connections are isolated hom the
uU«y potential and the I/O ground & connected
tothelrameo(theSV9000via a 1 MlJ resistor
and 4 7 nF caoacXor The control I/O ground
can also be connected directly to the frame
by changing the position of the jumper K4 to
ON position, s«e figure 6 2 2 1

Digital mputs and relay outputs are isolated
from the I/O ground

7«,™x

/

1

4

6

e
9

1O

12

13

14

15

16

If

18

19

70

21

22

23

24

25

26

M funcvon Soatifccafeon

V^- Analog *<O/i*i "opui Signal '*iq« 10 v • ifj V IX

(jtf) 1/OqrOUTMl

!„ Analog vqnm-<n(tut\ S<jr^«l'arK}aO(4| 20rrv>.

1̂  Analog yqnal ( «r«x/)

24UO.I 24VwjpprrvOll*J« Jj'fj'n. bUWImai UXlTVft

(iND 1__"Q V***1

] DIAI f D-grtalnpul 1 R m,n 5 nj

! CXA2 1 O0jlal«put2

' DUO | O l̂ai «pul 3 '

CMA i Commonlo'DTAt -Ol/ * Musc l>* conoacl*c] W GNO w 24V o(
I/O ifXinrvatw Iofit*rival 24Voi (.NQ

24Uoui 24V suraryv voluge S*r» jj lerrnrul c 6

GfO I/O ground S»me as l-yrrvnal B /

0«4 OiQilal tnpul 4 i R. nn 5 lal

D»36 Digital tnpul 5

Dee Digital ix»< 6

CWB Common for OtB4 — 0*66 ' MUSI be conoeden 10 GNDor 24V ol
I/O- lerminai or u eiiamai 24V ex GNO

loj- I Afxataq ugnal(«<x*putl ' S n̂ai range (K-*J— 20 «\A.

!„ Analog ground (-output) R mat SOO 11

OOl Open coNeclcx outoul Transistor otitpul mat v *6 vnc
ma« oxientSOmA j

ROI/1 J -J QeUyouipul Md« swilcft volume 2SO VA(_ J(XJ v DC

ftOl/2 j__/ Mai jwiicn cwnani 8 A i 24 VDC |

RO1/3 0 4 A / 250 VOC '

RO2/1 > Relay output 2 Ma« <L««icn tww»«« <2 *VA / 250 VAC

RO2/2 ^ , Ma. con* currerM <2 A "nj I

RO2/3 I |

Figure62 t CorKro

" M me polenborrMlBr reference is used po4*nborrvHer R i —I

Page 49 (7 B)

C2)OI0Hel Input DM

The active «orwjft»v»<o«iri«*o.t* input too* the + 24V or ground far the«gMal inputs and
depends on how the common Input (CMA, common terminals (CMA CMS) can be either
CMBt o( the input oroup tt connected TM «xtema( or mlenujl (lerrntnals fi end 12 of the
connection can be either lo *24 V or to ground dnve)
See figure 6 2 3-1

*MV Ground <-)

7 CONTROL PANEL

71 Introduction

The control panel of SV9000 dnve features Tne panel ts detachable and tsdated from
an alpfiarwmcfKMutWine Display wrthtWe the mput bne potenbaf
•rxJc3kX5toftheRunstatus(RUN READY

FAULT. OO STOP) and two ndicators The display examples m this chapter present

for the control source The panel embodies the text and numeric lines of the MuttHine
three indicator bnes (or the rmtuAubrnenu DopCayonfy The dnve status ndcators are

descopttorw and the vaKie/amour* o( the
submenus The eight push buttons on the
panel are used for panel programming snd
monrtonng

WWVE STATUS WOtCATORS

kighU*vh.Mrt.o4or«rur.-iirig

tghts whan motor ts ACM runrwng

jftt - Enter burton
*4TV AoXrtowladgamBnt of changed value

Faut hislrxy reset
f\x>caon tw tvognrwnabi* button

< burton

Starts *•* «»tor ri ** panat M tw
ackvaoontrolaMaroi



Control panel

1 2 Panel operation

Ihe panel n arranged in men
lor

measuremeni ant) contra stanah parameter
•etlmos reference values fault dtspUy*

^contrast and th« programmabbi button*
J T he desired submenu can elso be entored fcom
the main menu by using the menu buttons
when the tetter M and ffw numbw of the

*, question are vwt.ta on lh« frst Nne of the
dtspiay Sea VM SV9000 Used Manual and
the SVR«ady Applicallon Manual lor the
spectfic parameter* available for ihe SV9OOO
setup needed

RgurwfJ fPan.rftw.vMon

t 3 Monitoring manu

The monitoring menu can be enlered from signals are itsied m Table 7 J. 1 The. values
(hema«me^whenthesymbolMl6v.s.b.e are undated once every0 5 seconds This
on Ihe first hoe of the MuHHme display How menu a mean! only for Signal chedung The
lo browse through the monitored values is values cannot be altered here See 7 4
presented m Figure 7 3 1 All monitored Parameter group menu

I
Numb*
VI

W
V3
V4

V5

V€
V7
VB
V9
V10

vn
V12

V13
V14
VI 5
V16
V17
V16
V19
WO

S4oni(n*m.
CUputaTMfcMncv
Motor *p*M
Motorcurr.nl
Motor torqu*

Motor pow*/

Molor voftaya
DC-ink voBage
Temperature
Oparatng day count*
Oparatang tiours "amp counter-

MW hours counter
MW hours Inp counter"

VtAafgM.vwugnpui
CumKtVanaUg nput
OigiM -iput tutus gr A
OaOrtal nput slabs gr 6
Dtgrtat and miay output ttatus
Conird program
Unri nomnai powar
Motor tornperalure ns*

1

umt
HI
V»

\

x

V

V

•c
00 dd
m>*i

UWh
WWh

V

mA

HP
%

0*«crlp4m>
Fr*quancv to tM motor
CHajMttlamor «M*d
M4.asuraxJrrotorcurT.jr..
Ca*eUal̂ 4wauat.on»ĵ ix>n.vxjlkyquao(«M
ttral

Cakulaied actual powwimortwiai power of the
unM

CakUalM motor vo«ao«
Musured OC-Mt votuge
Heat tn* tamparatuni
Operakng days' notrasettabie
Oparatng hours' can be resrt iMth
progrtvT«nabi*bullon«3 '
Total MVm. noi nHaMtabi*
ReseKab>« w4h programmaoie bullon 64
»w»onT6
VoKagiof (armnaj V.* (lamv »7}
Currant of t*rm.naii I/ ,»nd 1, n*rm.*4 *S)
S4W Figun* 7 3-2
S*«Figur«73-3
S4MFuur«7J-4
verson numbw ot fw oanlrol sofiwar*
Umt power «» of tie uM
100% * nomanal tnotar tarnpar.Mjre rws be*"
reachM

fMarWarerfi.on.V5

Page S2 (76) Page S3 (76)

(hCUal MTM **«,

vis "" /; -
Dig input A Stat / ̂
Oil -J ,""

7 4 Parameter group menu

The parameter group menu cart be entered
from the man menu when the symbol U2 e

Parameter values are changed in the
parameter menu as shown m Figure 7 4 1

Push the menu button (right) once to move

H you try to change the value of soon a
parameter the text 'toc*ecr will appear on
thedtsptay

You c*n return to the man menu anytime by
pressing the Menu button (left) for 2 3
seconds

ThebasKa; mbo ry those
to enter the destred parameter menu
Locale the parameter you w*nt to change
by using tw browser buttons Push tw menu
button (nght) once ao*n to enter the erM
menu Once you aw n Ihe edit menu, he
cyrnbof of the parameter starts to MM*. Set
the desired new value wrth the browse*
buttons and confirm the change toy pushmg
Vw Enter button. Consequently thebSnlung
stops and •»• new value « «s**e m he
value fetd Thevaijew.1 not ctwnge unless
the Enter ouOon a pushed.

Several parameters are locked i e
unerMable. when Ihe dnve « n RUN status

parameters necessary for operating th«
device Trta p«r.m«ter group 0 is
access** onry by opamg «)e Appfcabon
package lock. S«e Chapter 11 <rl the
SV9000 User* WanuaL

OOier appicabora ndude more parameter
oroups

Onoe tn ma (act pararrwtar o( • parameter
group you can mow. dlredty to trie fact
parameter of tut group by pressng me
browser button (up)

V17

Dig t Rel Output | £TL
001 i /2^-
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TS R*4***nc* m*nu

The reference menu can be entered from
VM- mam menu when the symbol M3 ts voitfe
on the first line of the MuNdine panel

If lh« control pane' is trie acl>ve control
source Ihe frequency reference r_an be
changed by changing the value on the
display with me browser nuiton^ ('or the
sei**r-|ion of the arhve co'it'oi soutr.. ^»>
CriaplC' 7 6 Program ma nip ous^ fwllon
menu] See ^tOt/ra 7 5 t

Control panel

Move deeper in Ihe menu with the menu
button (fight) untrl the symbol R1 starts to
Wink Now you are abte to star the frequency
reference value with Ihe browser buttons
Pressing (he Enter button is not necessary
Motor speed changes as soon as Ihe
frequency reference charvges o' Ihe load
inertia a I tows the motor to acce-eraie o,
derr-le-ale

in some applications thfie migm oc s^p-ai
rr«fe<enc*s

I
- oo

Fyurw J S- i ftetertnoe feting on me control m

7 B ProorammabU pu*h-bunon m«nu

The programmable push button menij can
De entered from Ihe main menu when trie
symbol M4 is visit*) on the first bne of Ihe
MuMne display In this menu ther« art; fom
functons for the Enler button The functions
are available m I his menu only In cine*
menus the Dutton is used (of its original
purpose Trie status of (Decontrolled func
Iron is shown Ihrough a feedback signal

Enter the edit menu witn me menu button
(right) Then the symbol B1 starts to Wmk

To change the Button value pusn tr^ Ente.
button afte* wixji me new feedback value
appears and tne button sjgn B is replaced
with a (Hack square blinking (ogeltter with
tne button number After releasing (he Enter
button Ihe black square reverts to 8 The
new va*i»e Stops bhnkng when the new value
(eg reversed.red'on)has beenrece-ved
and put mlo operation See Figure 7 6 1

Figure 7 6- f Proartfmf&e pusrVooOton

Page 56 (78) Control

777 Active faults manu "~

TM active (autts menu can oe entered from
tfte ma»n menu when the symbol MS is ve-bi-
00 the first (me ofth* MutMtne display as
shown n Figure 7 7-1

When a butt brings the frequency oonverter
b a stop, the fauK code <F**) and the descnp-
tionofthefauftaredtsptayed tfthereare
several faults at the same time, the kst of
active faults can be browsed with the
browser buttons

figure T 7-1 Ac»ve touts menu

The display can be cteared wdn the Reset
button and the read-out win return to the
same display < had before the fau* tnp

The (auK remains ecbve urrtri tl ts deared
with Reset button or wrth a reset signal
from the I/O terminal

Notol Ramove any external Start ftona]
bejore rusettinrj the fault to p



P*gaS8<78) Conlrol

7 • Fault rtrtHory menu

The fault history menu can be enlered from
ihe mam menu when Ihe symbol M6 <s

, displayed on the first line of the MuiMme

Y
*> memory of Ihe drive can Uore the up to

^ te 9 latest faoHs n the order of appearance
The most recent taufl has the nurnber 1 the
second latest number 2 etc If Ihere are 9

SV9000 Control pan*

uncleared faults n the memory (henexlfau*.
wrfl erase Ihe oldest from the memory

Pressing the Enter button for about 2 3
seconds will reset the whole fault history
Then Ihe symbol F* wiH change to 0

Figute 7 4- f FauV fusion/ menu

7 9 Contract menu

The contrast menu can be entered from tne
ma*n menu when the symbol M7 is vna&te
on the «rst fine of the MuftiVw dtsptay

Us* tie menu button (nght) lo enter Ihe edrt

menu You are m the edit menu when Ihe
symbol C starts lo Wink Then change the
contrast usmg the browser buttons The
changes take effect immediately

7 10 AcfK-« warning dtaplay

When a warning occurs a text w*i a Symool The warning on the d+sptay does not
AM appears on the display Wam.ng codes dtsabte the normal functions of the push
are explained m Table 7 10 1 buttons

The display does not nave to be cleared m
any special way

Motor Hated «UoU *

Alt Mom o**rt*np*<**#* (UoftK w

I SVtteady appkcanons)

A2« Ih* vaiu*m m me Faun MUM

Change o* appMcAfcrtn lias laried

eot fault Bte to*o o< o>

Ctwck ».i ooeing tw to*, ana •««

A4C R«iaf«noi
_ (Wamma ta

| Check tha cureH HMD arcu»y

g (W*nmg can be
SVBeatfy apptcaaont)

Page 60 (78) Control panel SV9000 Startup Page 6l (78)

711ContxollkiothenMtor.TOtiilheparMl 711J Control source ehanfl* from pan*!

r tOtf°
ai or tM oanH.i ftnUL lha ettve oamrol

*r.ffrt&r**&~y~lvt+i9'»pvqrtnmttopnti daumwM tie run •!•*•. OVvckon of roiatian and
button tt (M* chapter 7 6) The motor can b* retwenoevahM.
•ttrtpd. *topped and tw dmcgon oT rotation can tM

11 1 Contra! •ource chano* from WO pol.w*«i.rt.*r«**
laYi.Wml.1 to KM panel XtiiHr

* tha Sun button w pu»h*M at tie »ama PTIM as

8 STARTUP

8 1 Safety precaution*

Beiore Startup observe Ihe (Wowing warnings a/id mslruc&ons

I mtemai components and orcurt boards (except the isolated VO
fermnals) are at ine potential when the SV9000 dnve is connected
totheutiMy Thq volage s extremely danpertms and may cause
death or severe .Ttjury * you come « contact with «

2 When Ihe SV9000 drive is connected to the utility the motor
connections U V W arid OC-..* / br-ilte ies.stoj «K¥»ections » are
Mve even tf Vie motor •) «ot njnrwng.

Do not make any comecbom when the SWWWdrWe Is connected *>3 Do not make a
OwuHtyine

4 Mardoconnec.̂ theutiaty wa»t
Mops

A

d>« cooimg tan on tfte un»t
and iV hdcaton tn the panel we fc.r«dof(«r.o per.el check

Ota Meatora en the ooverX Well at Heat S *,4nulM baifare doing
•ny work on •« SV9000 drive corMeckbns. Oo not open cover
before this tme has run out,

The control K> .arfr..nalB are *oU*ed *om trie û  polertM but the
relay outputs and oOwr KTs (f jumper X4 is h tw OFF portion,

even Vi^BOwaj.io«koin the SVWOO drive.

6 Before ewMMG.mg the utaty meke UM ttwt •« oiver of the SV9000

*K

12 Sequence of operation

1 Read and totow the *af ety precaulians

2 Aft4M instattation ensure that the

Drive and motor are cortnecled lo ground

MHtty and motor cables are * accordance wtth ito miMatiofl and
crjimedton irabuctlons (chapter 6 1)

• Co*M<*tto*nc*WKto»tpos***tc™te(10^l*b*i.
(tablee.1 3-1),ihie«io.<tr«cor.tî »6.e»artconrt.x*ed
to the protiidwe ground and *«*» do iiot heve conuctwthany

»m.h.SVflOOO

f tf.g>ta< «puigro«.i
ground of •*• TO terminal or eRiemel tuppty (S«« 623)



) Check the ouanhty and quaiNy of ihe cookng a* (enapters 5 1 and 5 2)

4 Crteck 'hat mo-Mure nas not condensed msrie the SV 9000 drive

Check ttxal «U SlarVStoo switches connected t * WO terminals are f> Ihe Stop stale

t Cortnec! ltv> SV90OO to IHe utrtity arv) switch me power ON

7 Ensure mat th*> tiarameiert of if>e Group 1 malrfi ine application

Set lh£ following parameters lo malcft the motor rxameplalf

nominal voltage ot the mcXof

nom.rtal frequency of the motor

nominal speed of the motor

supply vott age

Look up Ihe values trom the nameplafe of the molnr

* Start up lest w*houl motor

Perform e*ther test A or B

A Control from (he I/O I ermmafs

lum Start/Slop switch to ON position

change the frequency reference

check from the Monrtonng page of the control panel that the

output frequency follows the frequency reference

turn Start/Slop switch to OFF position

B Control from the Control Panel

change control Irom the I/O lerm nats to the control panel wiih

the programmable button B2 see chapter 7 6

push the Start button rcrc

go to the Reference Pag* and change the frequency reference

I if possible <nak£ a start up test wrth a motor write" is not connected lo tne process

« ir\e rwertef has lo be tested on a motor connected lo the process ensure it ts s»t«j u

be* powered up Inform a* possible co-workers about ihe tests

switch the uMrty power Off and wad utiU the SV900Q has

powered down according to chapter 0 1' poml 4

switch the utiMy power ON

repeal lesi A or B of Ihe lest *

10 Connect (t»e nxxrx lo 1he process (if lie prevo is lests VTCI

ensure ri s safe lo power IQ

inform ail possible co-workers about i

repeat lest A or B of the lesi »8

i se« chapter 7 S

go K) the Monrtonng Page and check that the output frequency

fo*ows the reference see chapter 7 3

oust) the Stop button I
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• FAULT TRACING

When a lau* Inp occurs the laud indicator is
tUumrnated and the fault code and its
description are dopUyed The tautt can be
cleared wMn the Reset button or via an I/O
terminal The faults are stored to th« fault
history Irom where they can be viewed (see
chapter 7 B) The fan* codes are explained in
table 9-1

Po»«ib*a causa

SV9000 Intgoancy converter RM maav
ur«d too high a cunvnl (>4*ln) in »M mo-
tor output

The voK*o* of tM iTMrnal DC-knk of Iha
SVtMOO frequency oonvartor ha« .*
o»«d*d ffM KMTJinai votag* by 35%
deoHaraMn tm* b too fact
rugri ov«rvo«a<ja ip»t4M at utity

Current m***uram^u datectod Vwl the
•um ot «»• nw%X phM* current H not uro

taAur* In (he motor or tM C«-

SV90OO frvquancy oonvertor rtu
feutty opemlon In tha g*U dnv*x» or IGBT

mMctt opan when START O
itandaccvn
nMrf«n>nc« fault

DC-bus voltage rtak eon* brtow 65% ot
M nonunal t-oKag*

*HY*upP«y
.nlamM laiXr* of tM SVMOO fc«qu.incy

bvuttkMph.Mhin.iH.ng

Check •*• motor cab!**

Reul **• faun and r«t(art
•gain
« tw teuK oooun aoaln
contad your Cu«ar

ReMt tM fault and reilart
aoMn
HfvttauH occur* *oam

ct your CuBer
Hammar d
tn cat* of Untportvy iuj>
ply voftaga biwak (•*•(

Mull and •Itrt again
Check uWHr input

curr»d
Conuct your CuOtx

itttar b OK tM crtop-
CMrkibrek«n Contocl
tour Cu**r-H«mm<ir «•
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codes
' H4

US

1=16

| F17

F18

F19

F20

F2I

F22
f23

F25"'

F=?6

F?9

F36

F41

Faun

SV9000
overwmper alur«

Motor caked

Motor
avert«rap«(»>XK*

Motor underload

Analog input
hardware tautl

Option board

10 Vvaiiag*
r«farenc«

24Viupply

EEPROM
cfM(*»um
faHure

Mfcroprocvoor
watchdog

PantW

fit CX

Thermit KH
pioutcnon

Anatogmpul
Mi* 4mA
<ii0nal rang* 4
ZOmAMttdad)
EiWmat teuK

PossOta cause

Temp«y»ture of haatsink over

7S'C
For Compact NEMA 1 over

80 C

The motor st»l protection has
ripped
The SV9000 motor MmpMttm*;
Catcutavng model rut* calc.jU.t4d
a rnowr owntfniperalur*

The motor underload protoctxm
has Dipped

Component f*4u(« on Ihe oonftol
c*wd

FUadmf) of the opkon board has
Wwd

• 10 V r«l*<«nce •horwd on »M
oontiof card or on an option
board
• 24 V supply Chortad on IM
control card or on an option
boatf
PararMwt rtntorlng error

- mtarfarenc*
component f*4w«

componarx t»*ute

TI-HJ connacbon tMtwean rha
drrwa and (h* panel doacn 1 work

The RwnMtkx inpul on HM VO
boards hcc daWCMd a motor
tamper awre nclMM

Tha analog input cwnant n
tM<ow4mA
- «iynal touro* lated

An MtorMl faux ha« bM«

Checking

Check tha cooling atr flow
Check that *M haal «nk it clean
Check MM ambient temperature
Check that tM twitching frequency
« not too high for *«e ambient
wmperatura and load

Check HM motor

Oecreaie motor load
Check tM »»mp.K.«ur« mod*
parameter* If tM motor wunf too
hot
Check motor and pou<taM ban* Me

Contact your Cutler-Hammer

Check the Inctattaton of tM board
If «M tn«ta»»»on tm OK* contoa
your Cutter Hammar dteWbutor

ChacKthe .vlrlng eonnactM) »o th"
* tOVtetanmca

CfMdt tM wiring oonnacMd to HM
» 24 V >eferenc-i

On te*««Jng Mi lauK. «M drtve w*i
automatcaly toad »M param«to<
MauHMekSK Oecfcal
panrMtart before refumng tM
dr>M MtrM.euMoco..T« again.
oontacl your Cutter-Hammer
dtctbutor
R4>»«H ttw lauN and r**ian. n tM
fauK occur* again cortact vour
Cuter •Hammer distributor
ChKk HM panal cabM and
conrMCton V tM t*uH occur*
•gain COntad vow Cu«ar-K«mrn.ti

Chech ma motoTload and cooanj)
Check tht tMymtttor conn«ckx>n «
tfMre «re no trMimWoni mak* ««••
tM inputi ar« *nort-c.rai4lird

r t̂Mck »M current loop areu*y

CtMCktMMtMMllMMCOt.ro*



Basic Application

tO BASIC APPLICATION

10 1 General

The Basic Application n the defau* setting as Parameters are explained m chapter 10 4 The
dekvered from the factory Control I/O signals function of motor thermal and slat protection
"V Ihe Basic application are f.ved (no! « ihe Basic App4.cal.on o exp-a-ned in chapter
yiroorammabtel and M only has parameter 10 5

XGroupl

10 2 C~.tro.Co™.,:!*>..
* NOTEI Raro«mb«r to connect «M CMA

I

= ~-M

. 0 <d*'auri rtV«|

Eftvmal bull mom

Caved in GNO 01 • 24V
VaiU>j« lor (wHrAM turn* a* «}

r?
Rally m
FAULT

aeMtad " tw SV9000

101 Control Signal Logic

Ftgixe 10 3 1 itiowi ihe togt of the I/O conlra

Figure 10 3-1 Cantool sqnal topic

if Stan forward and Start reverse are boti acbvated wiien tw utMy it̂  e connected to t« SV9000
then Start forward wtfl be selecled tor me dvecton

tf Start torward and Start reverse are boti activated when ffw control source .S changexJ Irom
the panel to the t/0-tetm.nate then Start forward w* be selected for the dwecton

If both drecttons are selected the first selecled drectMn has higher pnonty man the second

P»0e 60(78) Basic App4.catton

10 4 Parameters, Group 1

«<_(i HtoU.fi 2)

Jft

Basic Appbcabon Page 69 (781

1041 Descriptions

1 1.1 2 Mkilrnummi

Define* the frequency Mis of the SV9000

f>faul magnum vato for pemwtarsl landl 2s 12O Hr By setting 1 2 =
120 Hz n Slop state (RUN indicator not M) and pressng tte Emer key the
Rwuvnum value of parameters 1 1 end 1 2 e changed to SOO Hz. Al the same

Them&i value Is changed from 500 Mzto 120 Hz when parameter 1 2 «s set to
119 Hz n Stop stale and tie Enter key B pressed

1 3 1 4 Acceleration dm*. Jitilir^loa tfaw

These tmtts correspond la Vie tJkne requtr̂ j tortwoi4put.Teratef.cytoaci»torate
fnmthesetrr«nimmfji>quenevft»r lM)totws4.trnax.raum1reo !̂r>cy<p.K. t 21

1 5.1 « MuM-etep speed refatence 1. «u«-«t«p speed rplirittci t

Pawametar valuas are imttod between n.Mmin w^ nunntum .Vequency

Fyur, to 4 I 1 £j*mp*i*Uu* m*p tp~d rmttnnomi

1 T CurrarMUmR

Trus parameter determines the nuumum motor current tnat the SV9000 wifl
provide short lerm

1 I WHz ratto ••licdon

Lneer
0

motor to euppiedll this trepuency S*. fflure 10 4 1-2

L.near V/Kz ratto Should be used fa constant tonjM appacationi

TMe ex.**.* eetUm eheuM he med If there te BO epectel reqe*



Ba«lc Applicalloi

Squared Trie votage ejt ih« motor changes following a squared curve from 0 Hz
1 to the nominal frequency of Ihe motor I he Nominal woBaoe of m« moio>

15 turrpHtd at this Iroquarvry Se« figure 1 0 4 1 2

The motor runs undermagnetized below the nominal frequency arm n
produces less torque and electromechanical nose

demand from (!>•> load is proportiorvil lo Ihe square of trw> spe«d f ;
in cerrlrrfugal tan*, and pi<mps

f ~

Supply voftaoa

Se< parameter value according to ihe nryu
predefined for voltage codes 2 4 5 and 6 s.

*• vofiage of ir-e supply Values

Application packaga tock

I lie application package toe* can D* opened f>T v*ft«ng m<-ine vau
i iStoO H wilt then be possible loeWfi th* tiwameiei qnvj|>0 It
riy pressmgarTOwdOwnbutlon(s*e fig " " ~ - ~ —• ' -
rie selected born n>e lat>le " 1 anfl «

Figure IO4 1 2 Unof *ntiKJuarvd V/HlCurve*

VrWz optimization

Automatic The voltage to the motor changes automalicaBy wfwcri allows the
torque motor lo produce $uffk»en( lorque to start and run at low frequencies
boost The voltage increase depends on Ihe motor type and

horsepower Automatic torque boos! can be used m applications where
starting lorque due to starting fncoon is rugfi e g in conveyors

In rugfi torque lomrspoed apptestorts Hesitkery the motor** overheat
H the motor has (o run for a prolonged hme under these condrftons
special attention must be pato" & cooing Ihe motor Use external cooling
lor Ihe motor * the operating temperature nse s too ntgn

<r>e Appfccaion rj
<. o* (jjf^fnpre. c

SVReady Application m

Paramalar valu« loch

Defines access to tne changes of the paramei-i values

0 parameter value changes enaoied
< parameter vahie changes t) vibu*<i

Basic fraqiMncy r«H«r«r»c» s«l«ct'on

0 Anatog voHage'e1erer*ce*iom1errrnna s <; — 3 eg a pol tot omelet
1 Analog current reference irom lerminais 4—5 e g a transducer
2 Panel reference < the reference set from me R«fe«ence Page (REF) s

chapter T 5

Analog Input !„ rang*

OeTmes Ihe mtrwrnum value o< the Ariatog input i_ signal tlermnats 4 S)

rvu(C'

A
Nominal votUg* of th« motor

Find the rated voltage Vn trom the nameptate of Ihe motor

Not* I if the nominal motor voftage is lower than the supply voltage check
thaX the insulation level of the motor is adequate

Nominal frequency of th* motor

Find the value f* from the nameplate of the motor

Nominal *p«*d of th* motor

Find the value rv from the nameplate of the motor

Nominal currant of the motor

Find the value ln from the nameplate of the motor The internal motor protection
function uses this value as a reference value

Basic Application
meter group 0 Page 73 (7B)

10 5 Motor protection functions In th* Ba*(c Application

10 S1 Motor thermal protection

Motor thermal protection protects the motor from overheating In the Base application
Motor thermal profccuon uses constant settings and always causes a taut tnp if (he
motor a overheated To switch off the protection or to change the settings see
SVReaxty apokcabon manual

Your SV9000 it capable of supplying
higher than nominal current to the motor
tf the toad requires this r»gh current there
Is a risk that motor will be thermally
overloaded TtatelnM especially at low
frequendes, as the oooHng effect and
thermal capacity of the motor are
reduced. The motor thermal protection
a based on a calculated model which
uses the output current of the dnve to
determine the toad on the motor

The fhermaf current I, spedfitts the load
current above which the motor i&
overloaded See figure 10 5 1 1 If the
motor current a above tha curve the
motor lernporature ts. K

sT,

11 System parameter group 0

When the application package tock is open
(par 1 15 = 0) the system parameter group
0 can be accessed Parameter group 0 can
be enlered from parameter 1 1 by the
pressing arrow down button The
parameters of group 0 are shown In table

0
0

Group 0
(system
>ararneters}

12

' '
02
01

1

1

!
1

Figute J1 ( Croup 0

1 UotonttermH curr** t curve

TV CAUTION' The cafcularerf mode/ does not protect Ihe motor If the ilrlhwlo the
motor a reouced by an aw .nfahB on* tfuf« btodterf

tn »te Base eppfcatton, rnotor sul pratectton gives a wanwr.g of a short tmw rjverload of
«M motor e g e stalled shaft The reaction twne of this staff protection Is shorter man the
motor thermal protection lime The staU stale <s defined by SUM Current and Stall
Frequency

Both parameters nave constant values
See figure 10 S 2 1 If the current, is
higher than the set knit and the output
v lower then tha set kmtt 8M staH state
fc true ft ffte stal state tests longer than
15 s the stal warning fc grven on Ihe
dttptay Tocnarig«the.daKwarr.lrigtoa
leufl trip or to change the protection
••ttfngs see te SVReedy application

1052 I SU*»faf*

111 Parameter table

Number

0 1

0 2

0 3

Paramatar

Apokcaton

ParwiMtor
toMMng

Unguag*
•alarton

Rang.

1—7

0-5

0-6

D ĉnp^

E Base Appkcawn
i Standard Apptcafcon
- Local / Rdrnow CorWol ApphcaDon
« MuK-sfapSp-edAppBcaton
« Ptconwl Appfcafton
- Uutk-purpOM Cenfeol AppfeCafeon
« Pump md f*t control AppScalion

« Loading *«ad|f / Select toading

• Asad up paramMars to useTs sal
- Load down mar's set panmHin
« Read panWMMr* up to tM panaf
(pouiMa onfy Mti tM graphic parMl)

G Load down pannMMrs Icocn VM o*r»**

>GMman
• SwadHh
• Fmnrsn
• lafcan
-frentfi

Page

74

75

i

75

mptvartMMri GnxctO

01 AppUcattM setecOon

W<h this parameter »w Appicatun type can be selected 1h« rJetaut setKng Is
the Basic AppKcalton. Appttcabons ere descnbad >n chapter 12



System parameter group 0

vVHh this parameter t « post CM* lo do several types of parameter load operation* After
trie opeiMtan is completed VMS parameter vaiue ctiang«*. automatically IQ o (kiadinrj
••rady)

} 0 Loading maxiy / S«ma toadmg

Loading operation ha» been completed arvj the drrve rs ne#dy to operate

1 L oad default setlirtgs

By setting the value of parameter 0 2 to 1 and then pressing the Enter butiort the
parameter oelautt values tor the application selected with pacamet.«t 0 l are
loaded Use Itus When you mom lo restore Ihe default set

2 Read up parameters to Utefi set

Set the value of parameter 0 2 to 2 and press the Enter button to store the active
patametei values vet A in b»c*.-up memory as the Us*« s pKamete* value set
8 The parameter values can laier be reloaded as the active set by senmg pa
'amefer 0 2 to 3 and pressing ihe Enter butlo" See Ftg<»e " 2

l Load down user's set parameters

Set the value of parameter 0 2 to 3 »rvj pr«ss the enter-button lo reload the
user** set B as the acttve set A The User's set is intended to function as •
backup tn the case you have a good set ol parameters mat tor some reason ts
tost or changed
See figure ti-2

4 Reed parameters up to tie panel (possible onV w*rt the graphic panel)

Copies the acttve parameter set A to the memory m the graphical pane)

5 Load down parameters from the panel (possible only with the graphic pane.)

Copies the parameter set tn th« graphical pane* as the active parameter set A

NQTEI The Panel rtad and toad operations work only on drives of Ihe same
oowef and vottaoa rating

01 Language eafecUon

This parameter selects lht> ttnguarjg pf ihejertdisptayed on n̂ e panti

$VR«tedynt application patfcap«

12 SVReidJy*" application package

12 t AppUcaUoa S«uctlon

To use one of tM SVReady applications first open the Appfeaton padxage tock (parame
1 15} Croup 0 then comes vtsibia (see figure 11 1) Changing the value ot parameter 0 i
changes the acDve apobcrton. See table 11-1

Appdcaforts are presented m sections 122 12 7 and m more detail in the lottowmg
separate SVfteady application manual

122 Standard Application

Tr* Standard Appfacafion has the same IAD
Signals and same Control logic as the Baste
appfccauort

Digital rnput OIA3 and.* outputs are freely
programmawe

Other additortal (onctwxis

Prcv-immable StarWSlop and Reverse

Oi********* *******Second set of ramps and choice ot treat
or S curve
Proowmt.ible.ten and stop (uncttons

Proorarnmabte VfHz curve and swqcrung
Irequency
Autorestart functon
Motor Thermal and Statt protection off /
warning I fault praoramrrHng

12 3 Local/Remote Application

Apphcatwn the use of two drflerent control
and Irequency reference sources B
programmable Thtj active control source ts
selected with digiui Input 0166 AJ outputs

Programmable Start/stop and Reverse
serial togtc
Analog nput signai range selection
Two frequency In band Um* indications
Torque m band fern* irxication
Reference n band imK indication
Second set of rarnps and choice of hnear
01 S curve
fX-braJung at sun and stop
Three prohrbrt frequency tockout ranges

Programmable VfHz curve *oa swirrtm
frequency
Autorestart function
MoWjr Th«nn«t and Siad rjcoiectaan tuiiy
programmatte

^^ Uno>rtaa<j ̂ t^,^
Unused analog input functions

13 4 Mu(O-.t*p Sp**d Application

can be used where faed speed .ete-ences
""* 'eqwed 9 dWcrtnt speeds can be
programmed one be**; speed 7 mufti-step
V«^ ar* or* pr̂ ng speed The speed
»M* ********** *gut *gn*§ O»4

OIA3 can be programmed (or jogging speed

**tecl

The base speed reference can be efthe<
voltage or current signal v» analog .nput
lermnals (2/3 or 4/5) Al output* are freely

Other addttonai functions

• Programmable SlarVstop and Reverse
Sagnaftogic

• Anatog "put signal range selection
• Two Irequency n band knU ndications

Second set of ramps and choice ot hneat
orSoxve

• OC-brabng at sun and stop
• Three proAMM frequency tockout ranges

Programmable VJHz curve and swrlchirtg
frequency

• Autorestart lunctaon
• Motor Thermal and Stall protection Miy

procramrnabie
Motor Underload protection

• Unused analog nput functions

f>ege76<7«} SVfteadY" appttcatkm package

In (he PI-ear*Dl AppNcabori, there are two tf

%equ»aricy ifXerencni. The oorHrol source ft
tele cterj with the DtM InpuL

The PKomoHef refarenoa can be <eiected

or panel rvferenoe. The actual vatut can be
•eteded tram BM anrtog inputs or from a

l function acting on tie anetog

Other addHonaltunctK>ns

- Progratwnawe Start/stop and Reverse
signal too*

- Analog Input ugnal range sdectton
Two frequency m bend bml ndtcations
Torque hi band tar* indicalion

- Reference *n band hmrt btdtcecion
- Second set of ramps and choice of (near

orS-curve
. DC-braking at start and stop
- Three prohibit frequency lockout ranges
- Programmable VjHz curve and switching

Irequency
- Autorestart function
- Motor Thermal and Sta" protection fufly

Other addtoneJ (unctions.

- Two fraquency In bend tin* Mtcetions
- Tongue tn bend IMt Jndicetion

- Second aet of ramp* and choice of bnear
erSeurwt

- OC4mUno at stert end two
~Jt*^**HV**9qu*t>crtocl*K*tmt9*

- Motor Underload protection
- Free analog input (unctions

12 7 Pump and Fan Control Application

The Pump and Fen Contnl Appicabon can
tM weed to control one. vsftabta speed drive
and 0-3 euxtavydnVes The H-controRerof
me frequency oonverter controls the speed
of the variable speed drive and grves control
signal* to Start and Stop auxHtary dnve» to
control the total Now

The eppNcation has hvo control source* on
I/O terminal Source A km Pump and ten
contra) end •ome B h d-rect frequency
referenoa. The oanfrol eource m aeleded

Motor TTM«Ml end S*** orateetion fufty
pmorammable
Motor Urtdertoad protecbon

fxirpo*. Control Appttcatton12*

tn the MAM-purpoM Control ApptcajUon, «M
Irequency reference cert U selected torn

Al outputs are freely programmable

Other eddrtonal functions

Programmable Start/stop and reverse
s*grujttog.c

-Anatog Input signal range setoobort

the enetog inputs. MutMHp speeds and Jog
tpeed c«n .MM b« Mteotod t ttw ArjU
tnput* era proorammed tor tfwee function*

ptB««< aT-puts QtAl and (XA2 ere unread
el HHH.H tXA3 •

- Torque tn bend Urn* Indicatton
. fWerence In band Hmtt ind4c«bon
- Seoon.1 set d tempi and choice of hnaat
or S curve

- OC-trakirtfl el start and Mop
- Three prohlM frequency kxtout ranges
- ProgrernBieble VJHz curve end i

eetect. tog •P*"d Mttcl. twotor
atMneler vt*a*l m*m, ramp Nma

- Motor Thermet and Slat protection h%
(•rogrwnmeb.*

- Motor Undertoed protection

1) 1 External fitter*

tnformaoonol SV9QOO e«emal «put and
output fitters (RFI dViXTT. and SnusotrJal-
Mers} can t>e found tn the* separate
manuals

1 3 2 Dynamic braking

Effective motor braking and short
d^etenwin ttmes are posMbto by using an
external or Internal braking chopper with *n
external brake reshaor

The miern*i braking OMpper is assomblvd
tn the factory (avaalebli In certain models) It
has the same oonftiuout current
•K>ec*ca«on as d** ml Use*

Select the correct brake resistor U get the
destred braJung eteet More irrioimaeon can
b» found *> tte separaat trake mwiueL

13 J I/O- wtpander board

The available W can be increased by usng
the WO- eJtpendef boards. IQ-eapander
boards can be InstaHed tn the option board
POSMKI raide tie open. pntMcted, NEUA t

13 C SVCraprOc"* control p»n«l

Tne SVGraphc control panel can DC u$«d

- parameters, monaored items etc m text
format

- 3 monitored «ems at me same time MI
tfspfay

- one mor»»on?d »em can be shown «\
tncreased taxi sue wuh a graph bar

- The selected parameter value rs shown
on « graph bar

- 3 morOored «ems can be shown on tf»e
grapr-cai trend dtaptoy

converter can be uploaded to the panel

Mora irtonMttoneen be found n f*e
SVGrapnc"' Pvnel manual

137SVOR.V.?"

SVDnve <s «MJ PC based too* tor oontroi

Compact NEUA 1 model *•> faoard rteeds to
(M Mated tn • •epenM VOMpantter box

SVOnve

- parameters <a* be loaded *om tw
SV90QQ, dinged, Mwed to * f*e or
kwded beck to t» SV9000 - parameters
can be pnT**d to paper ot to » ««

11.4

SV9000 frequency o
connected to OevtoeNet Modbu* RTO.
imerbus-S. Prafibus-OP and Lorwrarks
systems by using tha Mdou* oo*on board

The ftrtdbus board ceo be hrtaied in the
optton board position hwUe tw open.
pra4ac.ad, MEMA 1 end NEMrV W SV9000
modetc. F or the oomped NCMA 1 model the
board needs to be mataded to * saperete v

- the motor CM be started and stopped
- senate can be examined n graphical

form
- aciual values can be displayed

The 5V900O can be oonneE.ed W » PC
wtth a spacM RS232-cabM, catalog

Thesamecabte

More .ntormetlon can be found trt the
separate tMrr.tminfc.Mlon menuats.

itoth«SV9000

13 A OfMrator panel door l«»la«atlon kit

An adapter U ts .vaMabte to mount tte
operator dtsp»*y panel on *n eftctoeure
door

1J f Fretectted C*UM->*I cabM cover tor
« . 1» HP Open oanal wnH*

Thtt option* cable oooer provid** a
pnmcted chAssts capabMy equivalent 10





SVMOO SVRaady USER (MANUAL

CONTENTS

A G«rnr»

8 Application ***«ctlon

C Restoring dtfautt vakMS of
application p*ram*tor*

D Langtuo* toloctton

1 Standard Control Application

2 Local/R«mola Control Application 2

3 Muru-tt.p So**d AppOcjlJofl

4 Pl-conuol Application

5 MuW-purpoM Application

6 Pump and f*n control Application

OPEN SV90OO USER MANUAL

Page 0-2 Standard Application

TM* manual provides you w«n the rtormadoo
needed to apply these •ppttcabons.

Each application is described in its own
chapter Section B teKs tow to select the

B Appllcatioi wiectloi

•ftheBav^AppicationBinuse first open (he
opiCaWonpaKfcagetockirttrameterl 15-0)

p 0 appears By changing the value of
•r 0 1 a dKterent appNcatton can be

selected. See table B-1

To change from one appUtaUon to another
simply change the value of parameter 0 1 to
that of the application des**d. see table 6-1

STANDARD CONTROL APPUCATION

(par 01=2)

Standard Application

1 t General

Number

0.1

Ia&i»t|M A«a*

Parameter

Apptaafton

P~

Ran*

1—7

DMcnpbon

• BaeicApptcaton
•Standard Appicalton
» Local / Remote Control Appbcakon

- fct al pi rririaa Contrnf i1w*-i_.*i n i
• Pump and Fan Control ApptcaWn

C Restoring oVauHvatu., of

application parametert

8Mtf«« (ft* parameter group 1 the

>iirt.*lafa.M«f|ureB-n

Perameteme.1 the groups Mquerrtaty foiow
each other end cnangirtg from (fie tut
pecemaier of one group to the fcsl parameter
of the neat group or vwe versa m done -umpfy
by pushing the arrow up/arrow down buttons

OefauH value* ol the parameters of Ihe
•Vpfcatlone 1 b 7 can to rettored by seiecilrig
•M seme eppMceoon again wtti penmeter 01
orby*eC..ngttMV..4ueofp.vama(erO-.?U 1
See User's manual chapter 12

W peramaUr group 0 It not visible mak« «
visfete M fotowc

O
o

Groups 2— B

Group 1

Group 0

rtyurva tPa.-iii.aiai Croup*

parameter 1 16 by seojng the value o(
the parameter to 0

2 H parameter conceal is set on. open the
conceal parameter 1 IS by setting the

Group 0 becomes vtsM*

0 Lanouftfje eelectlon

The language of the text shown on the

a S. See SV9000 User's Manuel, chapter 11

1 3 Control sjgnal iogfc
14 Parameters Group 1

i 4 ̂  Parameter table
1 4 J Descriptor* of Groupl par

1 5 Specal parametefs. Groups 2-6
lit Parameter tables
152 Description of Groups 112



Standard Application Standard App«c»t*ori

1 1 General
The Standard application has Irte same I/O s«tlmg the valu*> of parameter 0 1 lo 2
stgnals and sam« Control logic as ine Basic 8*stc connections of inputs and outputs are
application Digital "put DfA3 and a" outputs shown in the figure 1 2 1 Trie control Stgrval

logicare programmable

Thr Slandarrj Ap|*ra n he ̂ n-n d by

the figure
p'°9'3""™"9 of I/O lermlnals a explained
inrhapw* 1 5

" NOTEI *»«">4imt>«* to conntct tt*. CMA
•nd CMQ Irtpufi

3,3 Control signal logic

BASIC PARAMETERS

Standard Application

1,4 PARAMETERS, GROUP 1

1.4.1 Parameter taM«

SV9000 Standard AppltcatK Pagel 5

1 4 2 Description of Group 1 paramoters

1 1 1 2 Mbi.mummwrjrr.umh*qu*ncy

Defines the frequency IwWS of the dnve

The defau« maximum value tor parameters 1 i and 1 2 is 120 Hz By setting the
value Ot the parameter 1 2to 120 Hi vrhen the dove ts Stopped (RUN indicator rwX
M) parameters 1 1 and 1 2 are changed to SOO Hz Al the same (me the
resolution of the d«spiay panel & changed from 0 01 Hi toO 1 Hz

Changing the max. value from SOO Hi to 120 Hz m done by setting parameter 1 2
to 119 Hz whie the dnve is stopped

1 3 1 4 Acceleration Om* 1. decoloration time 1

These kmts correspond to the time required for me output Irequency to accelerate
from the sel m«imum frequency (par 1 1) to the letrMXirnun. frequency (par 1 2)

1 S 1 C Multf-st«p speed reference 1, Mufti-(Up speed reference 2

Parameter values are automatically limited between minimum and maximum
frequency ( par 1 1 1 2)

Currant Urn*

This parameter oecerm.nes the majumum motor current that (he SV9000 w* pronde
short term

V/Hs ratto aetoctton

unear The voltage of the motor changes hnearty with the frequency in Ihe
0 constant flux area from 0 Hz to the field weakening P0"* (P** jf__3'

where • constant vottage (nomnal value) is suppied to the motor See

A tmeer V/KI <auo should be used ta constant lorqtM applications
This default totting should bo used N m*r* la no *P*d*l
r*quj|f*m.Mt tor •notttar eeMIng



Standard Application

Squared The voltage of the motor changes fottowtng a squared curve form
with me frequency m Ihe area Irom 0 Hz lo the field weakening

1 pomt <par 6 3) where Ihe nominal voltage is also lupplied to
Ihe motor S*e figure 142

?hr motor runs undermagn«iized betow the field weakening point
and produces lass torque and electromechanical noise A squared
VfHz ratio can be used m applications where Ihe lorque demand of the
load n proportional to Ihe square ol the speed e g in centrifugal
lan-i and pumps

Standard Application

Programm The VfHz curve can be programmed wrth three dlffererri pomts
Vi*<l curve The parameters for programming are explained m chapter l 5 2

A programmable V/Hz curve can be used *f the standard settings

do not satisfy the needs of the appheatton See figure 1 4-3

Automatic The voltage to the motor changes automattcafly which alows the
torque motor to produce enouoh torque to start and run at tow frequencies

The boost voftage Increase depends on the motor type and horsepower
Automatic torque boost can be used in applications where starting
lorque doe to starting friction ts high eg tn conveyors

.A
In ruoti torque low ipeoo* <t is tteiy fh*f tfw motor **U

M I/M motor tlas to run lor » proJonpffJ time unoW Jrwse conoHtons
fpeCMf Jflenfion muti oe p*Xt to coofcng (Tie mofcx Use external
cootmy lor tne motor / me operxfing femnerafure me a loo ragrt

Nominal vofUgo of tho motor

Find this value Irom the nameptaie of the motor
Tha parameter sets the voltage at the held weakeomg poni parameter 6 4 lo 100%

'̂ .•narj-

Notol If the nominal motor voltage is lower man the suppry voKage check
thai the insulation iev«t of the motor a adequate

Nominal froquoncy of (ho motor

F md the nominal Irequency I horn Ihe nameplate of ine moio*
This parameter *ets Ihe hekl weakening po<n< pa'amtie< 6 3 lo ('« same vaun-

Nomlnal speed of tho motor

Find this value nn from the nameplate of the motor

Nominal current of the motor

Find the value L, from Ihe nameplate of Ihe motor
The miemal motor protecbon function uses this vaue as a reference value

Suppry vottag.

Set parameter value according to the nomm»i vonage of (he supply
values arc predefined for voltage codes 2 4 5 and 6 See table 1 4 1

Paramo tor conceal

Defines wfHcn parameter groups are available

0 - afl groups are vcsiWe
1 - only group 1 a ws.t»le

Parameter value tock

Permits access for changing tne oaramefer v»mes

0 = parameter value changes enabled
1 = parameter value changes doabled

0 • Analog voftage reterence from termmatt 2—3 e g a potentiometer
1 - Analog current reference from lerrnnats 4—5 e g a transducer
2 * Panel reference *S .he reference set from the Reference Page (R6F)

Standard Application SUndard Application Page 19

1.5 SPECIAL PARAMETERS GROUPS 2—8

1.S.1'eraaiwur Ubi*«

Grow* t, t

Group 3 Output and supervision parameters

I • AaWr*l*f fOT 1.1 •

L,



Standard Apotlcatloi Standard Application

&<oufi C Autoro«ta«t pararnotar* ;>

Standard Application
Standard Application Page 1-13

DoscripUort of Group 2—S panmotora

^ Start/Stop logic selection

0 DIA1 dosed contact •= Hart forward
DtA2 closed contacf = start reverse
See figure 1 S-1

Start f

The first selecled direction ruts the honest prtortty

WhenOlAI contact opens ttte dtrectort of TOWtkxi starts to change

tf Surt forward (OtAI) and Start reverse (DIA2) signals are active
t̂ rnuiUneotarty. ihe Surt forward wgrMri{DUVl)h« prwnty

DtA1 doead contacf start open contact « stop
OIA2 doeedcoritacl-Mvene open contact • forward
See figure 15-2

DlAl closed contact - start open contact = stop
DIA2 dosed contact = start enabled open contact = start disabled

3-wre connection (putse control)

OiAl dosed contact * start pulse
DIA2 dosed contact * stop putee
(D1A3 can be programmed for reverse command)
See figure t 5-3

.JL JL
JL-

OtAJfunctfon

1 External laut, dosing contact

2 external laut, opening contact

J Run enable contact open
contact ctofted

« FauK Is shown anddnve responds according
to parameter 7 .2

• Fault Is shown end dnve respond* according
to parameter 12-

* StartrXthemofordbaWed
- Start ot the motor enabled

• AcceleraUonrDecelerabon tome 1 selecled
* AccaMwrtiorVDeceleration i«ne 2 selected

> Forward 1 1 Can be used for reversing if
* Reverse )) parameter 2 1 has value 3

Reference offset for current Input

0- Nooffset
1 Offset 4 mA, provides supervision of zero level signal The rearjonse to reference

laul can be programmed wWi the parameter 7 1

Ace / Dec
time setect

contact open
contact dosed
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Figuft t 5-4 R*Mr*ric* tea*.?

2 4 2 5 Roteranco Dealing minimum
vahMrmaxIrnurn vafuo

Setting value tams 0 < par 2 4
<par 2 5<par 1 2
M parameter 2 5 « 0 scaling ts set
off See figures 1 5-4 and 1 5-5

2 6 Reference Invert

Irwerta reference signal

max ref signal = rwn set freq
mtn.ref signal = ma* set freq
Se« figure 1 5-6

Reference fitter Mm*

Filters out disturbances from the
Inoorning reference signal. A long
filtering time makes regulation
response slower See figure 1 5-7

Figur* I 5-5 ><Wo>Wico seating
er2 5-0

Figurw t 5-7 Rttorenot f

Ana tog output lnv*rt

inverts anatog output signal
max output signal * mMwnom
set value
mm output Signal - majomum
set value
See figure 1 5-9

Analog output mlnknum

Defines the signal minimum to
be either 0 mA or 4 mA. See figure
1 5 10

Analog output scale

Scaling factor (or analog output
S«e figure 15-10

«i | MM **IM<!

Page'-16 Standard Application
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3.C OfgHal output function
3,7 Relay output 1 function
X* Refey output 2 function

Acc/O«cramp 1 shape
AccrOoc ramp 2 shape

The acoeteraoon and decelerabon ramp shape can be programmed with these
parameters.

Setting the value e 0 grves you e linear ramp shape The output frequency
immediately fotows the input w*h • ramp Une set by parameters 1 3 1 4 (4 3 4
4 for Acc/Oec, time 2)
Settng 0 1—10 seconds for 4 i
(4 2) causes an S-*haped ramp
The speed changes are <moom
Parameter 1 V t 4 (4 3/4 4)
detenrunes the ramp urn* of the
acr̂ lentionSoaceteratiOfl in the
midrJe of tne curve Sea figure 1.5-
12

1 • Lew Mm*. •upervtMtn

ff the output fevquency goes undenbwtheaetlM<3.101lr»»h
a wamirtg manegi »«i the o.gtaf output DPI and vie areley output RO1 or RO2

'

3 10 Output fcetsmncy Hmtt tupervtsion value

TTM frequency va*je to be suptv r̂ts.̂  by ttMpa^niMet 3 9
See figure 1A-11

Oo^etentteii ttaM 2

These value* coRWpond to the tone vequ-red to ».e output fce t̂*»ncy to Oienge
tmto********tr*f*ncr1f« 1 1) to file eat m-uHium tt̂ ancy (per 1

time, far onaeppicaaon-T^ac.̂  sot can tM i
slgnelOvU. SMpovameMr2 2

flrak* cftappir

0 • No brake cftopper
1 * Brake chopper end brake reststor mstaNed
2 - Ertemat braka chopper

When the dnve to Oacetaraang the motor the energy stored n Vte inertia of the
motor and tf»e load •» fed Mo »>e external brake resistor N the brake resistor n
selecled ovrecOy tM drive • able to docetoaW tte lo..d wtt a taroue equal to
that of eacalaratkiiv See tho separate Brake rescstor InetetoOon manual

SUrt

Ramp

The drive starts tent 0 Hz end erxateratot to .he..>tM.weric«*e».enC|rwiehh
the set eocHaraeon Ume (toed Inertt. or starUnQ friction meyertendtho
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Frying itart

1 The dnve itarts m(o a running motor by first finding the speed Ihe motor r5
runrung at Searching starts trom the mawmum frequency down unM the actual
frequency reached T to rjutpvfl frequency then .KCt̂ ateU<l*ce.M.H*s tothe
set reference value at a rule determned by the acMtwalio'Vdeceler.itnn ramp
parameters

Use Ihts mode rf (he motor may be roasting when Ihe SUrt command s givrn
With Ihe flying Sl»<1 « is potsSiWr lo or)* irrougtl -Jv»rl jMrty vofcige iH

Stop function

Coasting

0 The motor coasts lo an uncontrolled slop won the SV9000 oft aher ttw>
Stop command 13 issued

L „__

1 After the Slop command e ssued the speed ol the motor is rjeceimai*vf
based on the deceleration ramp tame parameter
)l the regenerated energy a high A may be necessary to use an enVernal
bra lung resistor for faster deceleration

DC braking current

Defines the current infected into the motor dur ng DC braking

DC breUna ttmo at stop

Determines whether DC braking B ON or Off Katsodetermnesthebralungduralion
t*rte of the DC-brake when the motor is slopping The function of the DC brake
depend* on the Stop function parameter 4 J S« figure 1 5 13

0 DC-brake ts not used

>0 DC-brake «s m use depending on me setup of the slop function
(param 4 7) The (vne a set by the value of parameter 4 9

StoP-fuoctron * 01coastjflgl

After the stop command Ihe motor wil coast (o a Stop wtm the SV9000 off

With DC-Infection the motor can be etecfncalfy stopped m the shortest possible
bme without us*tg an optional external braking resistor

The braking ttna is scaled according U (he frequency when (he DC- brelrjng
starts If Ihe frequency Is > nominal frequency of the motor (par 1 11 J. (he v«4ue
ol parameter 4 9 determines the brakng time When the Irequency B < 10% ol
the nominal the braking time Is 10% of (he set value of parameter 4 9 See figure
1 5-13

Afler a Stop Command Ihe spre<5 ol it
ramp parameter If no regeneration o
05 Hi
The braking time is defined try
par 4 9 If the toad has a high
inertia use an external braking
lessior for taster deceleration

moio< s eo-jced t>as«d on the deceleration
L*S due to load inertia OC-brakang starts at

Prohibit fr«quoncy area
Low limit/High ttmtt

In some systems it may be
necessary to avoid certain
frequencies because of
mechanical resonance problems

With these parameteTS it ts
possible to set hm«s for one 'skip
frequency" region between 0 Hz
and 120 Hz/500 Hz Accuracy ot
Ihe setting is 0 1 Mi

See figure 1 5-15

Page 120 Standard Application
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Motor control mooo

0 = Frequency control.
(V/HiJ

* Speed control
(sensorless vector)

< 3
< 4

• I
fkt

The I/O terminal and panel references are frequency
references and the dnve controls the output frequency
(output freq resolution 0 01 Hz)

The I/O terminal and panel references are speed
references and the dnve controls the motor speed {control
accuracy J 0 5%)

Switching frequency

Motor nose can be rtHrumtzed by using * high switching frequency Increasmg the
switching frequency reduces the current capacity of the SV9000

Before changing the frequency from the factory default 10 kHz (3 6 kHz ̂ 40 Hp)
check the dnve derating m the curves shown in figures S.2-2 and S 2 3 in chapter
5.2 of the Usert Manual

Field weakening point
Vottago at tho IWtd weakening point

The field weakening port b the output frequency where the output votoge reaches
the set majdmum value (parameter 6 4) Above that Irequency the output vofuge
iit.tt.a.nscor*Urt at the s.Mma»rrHjm va.ua Below that frequency tho output voltage
depends on the setting of he VMz cun>« parameters 1 8,1 9 6 S 6 6 a n d 6 7
See figure 1 5-1*3

When Ihe parameters l 10 and 1 11 nominal voRage end nominal frequency ol
the motor are set. parameters 6 3 and 6 4 are atso set automatical* to the same
values « you need different values tor the fM weaken*? pc4M art tto frttxrourn
output voltage î .ange Ihew parameters af^ seding patanMWrs 1 10«nd1 11

VM curve. Middle point frequency

tr curve tun been irtaded otfi perarmHor 1 8. fhb parameter
(ofttecurve S*eIgur. 1.5-16

VMi curve. Middle point voltage

< fte programmabte ViHt curve has been setected with parameter 1 8, tho p.
defines the rrwddte vonaga port of the curve See figure 1 5-16

Output voKage at sera frequency

If me prograrnmable VIHz curve has been selected wttn parameter 1 8 this
parameter defines the zero frequency voftage of tha curve See figure 1 5-16

Overvottaga coMroMer

These peramelers aftow the ovwrurvfervoKaga oonfeolers to be switohed ON or Of f
TrMineyb«UMfaf.ncaaHWrw«.TwutWyaupptyvot^
*lO%end.tMo.ppito.«tlonraou.TMaorjnstart MtheoonfeoNertereON ihey
w« change tha motor speed In over/urtdervc«age cases OvorvoHage • faster

Ovarfurtdervotagi trips may occur whan the controltars era not used.

i i

f>wa>nwMr6r

CMaut U* ' / •
ST.?™ '"""•" »*"

Response to reference faults

0 - No response

2 • FauK. stop mode efter faut detection according to parameter 4 7

A warning or a fauM action and message a generaled t the 4 — 30 mA reference
signal « used and the signal (ate betow 4 mA
The information can also be programmed vta dgrtaf output OO1 and via relay
outputs RO1 and RO2

Rocponee to external fault

0-Ho response
1 -Warning
2 • Fault, stop mode after taut detection according to parameter 4 7

A ivarntng or a lauM acuon and message a generated from the external I auft s*gna<
m the digital input DIA3

The mformatlon can also be programmed mto d»g«al output DO1 and mio relay
outputs RO1 and RO2

PtiMo supervision of Ihe motor

0>Noacuon
2 • Faufl

Phase supervision of the motor ensures that the motor phases have approKtmatery
equal current

Ground to* protection

0«No action
2-faul

Ground fault protection emures that tie sum of «.».t>Tpha»e currents* zero The
standard overcum»ni protection it a**vays present and prcMcts tie drive torn ground
tauMs wKh high current tovets
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7 S Motor thermal protection

Operation
0*NMInuB4»
1 'Warning
2-Trip

\ The motor thermal protection protects the motor from overheating In the
1 Standard appkcaOon Ihe thermal protedon has Sued settings in other

f
j appfcaftom H • possible to let the thermal prc4ect.rxi parameters A kip or a

warning w* give an indication on the display M »w ta selected the dnve wtl stop
the motor and generate a fault

Deactivating the protocMm by setting the parameter to 0 w* reset
model to OH heattng
The SV9000 • capable of prove*.?
higher then nominal current to ff-e
motor H tta load requires thnhQh
current there Is e rt* met motor w«
be thermafry overloaded TMs a
true especially at tow frequencies 110ox
WiCh low frequencie* the cooing ••—
effea of Vie motor fan « reduced
and the ctfpeoiy of the motor a |
fwfuoad. lktotortf.errr.ri prelection

SUM protection by {
setting (he parameter lo 0 wtti '

et the sttl ime counter 10 iwo

li baaed on aolcUMed model and
« IMM tht output current of the
drh* to deoarmne the toed on the

The
tte toed current above whch the
motor at overtoaded See figure

Overload aree
Automatic restart numbar of Irta*
Automatic rwttart trial tamo

The Automatic restart function win f«s

overcurront

n trte «ive after the tonowirtg Uuits

undervoiage
- overAmder temperature ot the dnve
- reference tault

f-jurt t 5-17 Motor (ho<m* eurranf /T curve

1 J»-17 tf 0<e motor cunent li over the ewe the motor temperature a increasing

IA CAUTtOW tTiet^cufaladroode/ does nctf protect Ihe motor 4 the cooing ot
Ihe motor a reduced either by bto&ung the mktia* or due to oust

SteN protection

Operator..
0*tMtnuse
1-Womtng

2-Tnpfuncton

The Motor Staff ptotacaon provides a wemtngor a faulbadexl on a short kne overload
of the motor «^ sta4»d shaft. Tne stal proWCbonb faster tt>M*MiiKtath»n^
protection The stal state is defined with Surt Current and Strt Frequency In the
Standartappleatattiey both have fbr«dvelues See figure 1 -̂18 l( the current b
higher then the set on* end output frequency is tower than the tet «mt the steH
state is true Btne.tfaflu»ststong^than1Ss«staflw.VT.lr.3to
panel (n the other aprAcaoom « ts possible to set the parameters of the Stall
protecbon function. Tripping end warn.r»g w* grve a d«play Intflcaoon tf tripping te
•et on, the drtve wll stop and generate a fault

* t 5-19 Automate restart

Parameter a 1 determines how marry automatic restarts can be made during me
ma! time set by the parameter 1 2

The count ume starts from me first autorestart, ri the number of restarts does not
CMCeed the value of the parameter 6 . durmg the »**l time, the count B cleared after
the tnat Un* has elapsed The next (autt starts the counttng again

Standard Application tocaVRemoto Control Application Page 2 i

Automatic restart, start function

The parameter defines the start nvxJe
0 « Start w«i ramp
1 * Flying start, see parameter 4 6

LOCAUREMOTE CONTROL APPLICATION
(par 0 i = 3)

CONTENTS

2 LocalfR«mo*e Control Appteattori 2-1

21 General 2-2
22 Control VO - 2-2
23 Control signal togx 2-3
2 4 Parameters Group 1 _ _ 2-4

2 4 1 Parameter tab** - - 2-4
242Oescnpt»or»ofGn)up1 par 2-5

25 Sp»od< parameters. Groups 2—« 2-9
2 5 1 Parameter tatates _ 2-8
252 Oesolrj«wofGroup2p.v 2-15



:al/R«moto Control Application Local/Romoto Control Application

2 1 Central

By utilizing Mm toc-airt^emrUe Cnmioi
Application Ihe us« of two rjrflereni conlro
and fiequenr-y reference sources s
programmable the aclfv* cool rot source a
selecled with digiiai HVHII CM86

Trte Local/Remote Control Apphcjiion ran t>»>
actrvalrr) from ffn- Gifrjo 0 tfy ^-n »g in*, vntue

3 3 Control *lgrul logic

ot parameter 0 > to 3

Basic connections of inputi and outputs are
shown <n the figure ? 2 J The control signal

of IfO lemnnats 1$ e«pU.irved in Chapter ? S
Special Diameters

Remote Control Application

BASIC PARAME TCRS

Cioup 1

' 5 Soiree A trlfienac H-teckon

ffx '.actory *<*fl.>vs

Page 2-4 Locat/Rwnot. Control Application

2 4 Bask: panm«t«rs Group 1
141 Pu«n.l« Ubt.

*" B,

r«rn.ir<jmt_(t t)*o1_(1 2)

Tim, hom U-(1 2l»t-(1 1;

3 • SMMtam* tan** panal

n SpHcaofl HO MirtOO Ht rang* i

LocatyRcmota Control AppUcation

2 4 2 Description of Group 1 pa ram* Mrs

1 1 1 2 Minimum /nuutlmum frequency

Det-nw the frequency hmrts of the dnve

The default maximum value for parameters 1 1 and 1 2 ts 120 Hz By setting the
value of parameter 1 2 lo 120 Hz when the dnve is stopped (RUN indicator not M)
parameters! landl 2 are changed lo 500 Hz At the same t«r*e the resolution of
the panel reference te changed from 0 01 HztoOl Hz

Char.ginglherr.a^vafuefromSK)Hz[o120te.sdow 2to

II9 Hz wh*e the dnve is slopped.

1 3 1 4 Acceleration tlm*1 deceleration Urn* 1

These wmts correspond to the Une fequ*«d tot the out4Hrt frequency to
acceter*le Irom the set minmurn frequency (par 1 1) to the set maximum
frequency (par 1 2} Arxelsra.So.VdeciSteret.on t.mes can be reduced w-th a Iree
artatog input Signal see parameters 2 18 and 2 19

1 S Sourc* A r*f«r*nc« signal

0 Analog voltage reference from terminals 2—3 e g a potentwmeter
1 Anet090iTrerto>f.«er.celrornleiTn^^ eg a transducer
2 Panel reference ts the reference set from me Reference Page <REF) see

chapter T S «the UseCs Manual
3 Thereferet«veh*hcoT.tfof,edby<».9.^

switch n OuX2 closed • frequency reference increases
swKch *n DUX3 dosed e frequency reference decreases

The speed range for tf-e reference change can be set w«h the parameter

21
i S»^« setting 3 but «-ei«<e™r«v»l«**»»Wm.^^

(p*r 2 I4oroar1 t«per2 tS «0) each ttne the dnve is stopped When
thevadueofpivarneterl S>isettoaor4 parameter2 1 oauwmetKalty
MtK,4andperametor2 2 * automatically set to 10

1 C Source B reto-ance signal

S*ettova*.esc4ttMpwsnvetot1 S

t 7 Current limit

Ttws parameter! determines the m»K«wrr. motor currer*! mat the SV9000 will provide
short term Current bmrt can be set lower w«h * free analog input signal See
parameters 2 18 and 2 19

1 • V/Hz ratio safactlon

Linear The voltage of the motor changes hnearty wrth the frequency m
the constant flux area Irom 0 Hz to the field weakening point

0 (par 6 3)wr>ereaa>.^r.tvrj.uge(i.ofr..nalvatu«)lis^
motor See figure 2 4-1

A hneer WHz ratio should be used m cortstart toî  •Wl.ta'.tons

TUls default **tttng eheuld IM used tf there ta no special
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Squared The ravage of the motor cr)ang«i fotowmq • squared curv« torm
w«h me frequency m ifw *I«M Irom 0 HI lo the tieM weakening

1 point (par 6 3) where the nominal maiimi(m vottaga a supplied lo
me motor See figure 2 4 1

The motor runs undermagnelized oetow the field weakening poinl
and produces lesi torque and elecUomecnanical noise A squared
V/Hz >atio can be used m applications where the torque demand of
the toad n proporKwxai to ihe square of the speed e g m centrifugal
fans and pumps
, _ _ _ (

Figure 74-1 lme»ffn<i

Programm The V/Hz curve can De programrned w*h three different points
V*lz curve The paramelers for programming are expfamd in chapter 2 5 2

2 Programmable V/Hz curve can be used t the standard settngs
do not satisfy the needs of the appfccabon See figure 2*2

Pavai.M»rfij P*ran

Figure 2 4-2 Progr»mm*tie V/Hz curve

The voltage to the motor crvanges automat .realty wh*cri allows the
motor lo produce lorque enough lo su>rt and run at low frequencies
Trte voftage increase depends on ine motor type and horsepower

Automatic torque boost can toe used <n applications where starting
torque due to starting Inction ts h>gn e g <n conveyors

m fwrX> tongue low Speea *pplK*txjr>s rfrs * fry If* motor w* owrttejt
H tft4 motor rt*f to run lor * proiongae *™e tndef these rjancM*>n* speoM
jtlcnttofi must oe pna to cooing of tfv "«ofr> ute e*te'nji caoiftg for
the motor / tr-e rcmper-aftxe ns« « foo fnon

Nominal vottaga of m* motor

find this value Vn tram the namepute of Vie motor
Thrs parameter sets thevotoge at th* ftetd wea*en-ng pt>ot parameter 6 4 lo 100*

*•*•***
Nontrnal fr*qu«ncy of th* motor

Find the nominal Irequency fn bom the nameptaie of the motor
Ttus paranvrtw sets the field weahervng po>m parameter 6 3 to P»e same value

Nominal spead of the anotor

Find this vaJue nn from tte nameptate of the motor

Nominal current of the motor

Find the value I. from the nameplate of the motor
The intemal motor protect-on function uses this value as a reference va(u«

Supply votUg*

Set parameter value according to Ihe norrunai MMtaoe of the suppry
V.^uesarerxe~def.Twd.orvotagecad«s2 4 S and 6 See table 2 4 1

Param*t«r conceal

Defines wft*cf) parameter proups are avaAaote

0 * al groups are vtsMe
1 > only group 1 «v.*ibi*

Parameter vaftM lock

Defines access for changing the parameter values

0 « parameter value changes enabled
1 * parameter value changes dtsaoted

K you have to adjust more of the functnns of the LocalrRemote Control Appacaoon. tee
chapter 2 5 to set up parameters of Groups 2—6

Page 2-8 Loc*m*notu ConTfof Application LocatWemet* Control ApptcathM Page 2-9

2-1.1 JNremetef tablts. Croup 2, Input signal parameters

Group 3. Output and supervision parametor*
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j 1 _ _ —

Group 4 Ortv« control parameter*

I I _, H
'0-;cgQxI oix Itoom. I

, j 1 [
*"• i i i

Group S Prohibit frequency parameters

~F«V

Local/Remote Control Application

Group 6, Motor control parameters

Locat/RemoU Control Application

Group 7 Protections

Page 2 13
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Group a. Autorestart parameter*

SV9000 Local/Remote Control Application

2 5 2 Description of Groupe 2—I parameter*

2 1 Start/Slop logic selection

0 DtA1 closed contad * start forward
OIA2 closed contact * start reverse
See figure 2 5-1

TttHe2$-1Spect»liar»meteft Groups J—a

F quern 2 S-

The first selecled Qanecbon has the highest priority

When CMA1 contact opens the dvecbon ol rotation starts 10 change

M Start forward fplAi; arxJ Slan reverse (IWA2J signals ate active
sntuftaneousty the Start forward Signal (OiAi) Mas poor.iy

CMA1 ctosed contact = start open contact - stop
CMA2 ctosed contact = reverse open contact * forward
See f>gure 2 5-2

Start. Slop reverse

Page 2-16 Localfftemote Control Application Local/Remote Control Application

OIA1 doted contact * start open contact * stop
OIA2 ctoaad contact * start enabled open contact« start dtsabted

3-w.r* cwmMbon (pulse rjonroO

CXA1 ctoeedcontacf- starfpulse
DIA2. ctoaad contact - stoppube
(OIA3 can be programmed for reverse cornmand)
Seefioure2S-3

DtA1 closed contact - start forward
OIA2- ctosed contact« reference Increases (motor fx»te)nuornetar

reference, par 2 1 ts automatically set to 4 if
par 1.5 to set to 3 or 4).

-las.

A

?nC

t̂ u-eu^

fZl£t

- n
StavtpuiW/SupfXi

•S5SS-

JL
JL-
I4M

1: EjttomelfjMA, .aVN.n0oor.tect • Fau* It ehowfl and drtve rMpwvli eX3CoraBng

1: Ejdemalfeut. ape<>t.gcontact -Fau«b.*vownanddrf*«rwprx.dsaccrJrd.ng

3-Run enable contact open « Start of <TM t»*w dteabled
crjntad ctosed « Start of Vw motor enebCed.

4, Ace. / Dae contact open * Acc«4erattonrDeo..̂ erauor. time 1 selected
Una select contact ctosed - Acceteî ltonOeceleratton Hme 2 selecled

* Forward1 llcen 6e used far reversing If
" ir2 1rwsvalue3

1 Jog Iraq. oont»ctc.med • Jog .nquency selecled tor Iraq refer

T- Fautrecet contact ctosed • Resets ai faub

contact cfosed • Stops eoceaepatten and1 dace.et.Kton undt
Ihe conUct k opened

ft DC-bra***

until the carted ta opened, tee Igure 2 S-4
ir4 0

• until the contact tt

V_ signal range

0 * Signal range 0—10 V
1 * Custom setting range from custom inMrnum (par 2. 4) to custom

n (per 2 5)

w«h these parameters you can set Vn for any Input signal span wChln 0—10 V

M-An.urntatt.no; Set tie V. ••/«• to to rr.tn.murn tovet se*ect pe*»me*ar 2 4
preee ** Enter button

Maximum eetatej Set the Vh tlgnel lo to mexfenun level, select parameter 2. S
press the Enter button

The parameter values c
down buttons)

n onfy be set wtrt VWs procedure (not w»tft arrow up/arrow
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2 6 V. eignet (nvenlon

V_ a source B frequent
<eferenr« par 1 6 1

Parameier 2 6 « 0 no
of analog V sagnat

Parameter 2 6 - ' inversion of
analog V_ signal
max V signal = mtrMmum set
speed
mln V^ signal * maximum set
speed"

V, signal fitter time

Fitters out disturbances from vnt
incoming analog Vm signal
A long ratemg bme mattes dnve
response slower See figure 2 S-
7

Figure 2 5 I" Vf storal (toeetng

Analog Input 1̂  signal rang*

0 0— 20mA
1 4—20mA
2 Custom signal span

See figure 3 5-8

2 9 Analog Input tw custom
3 10 setting mlrtknum/rnaxtmum

Wiiti Ittese parameters you can
scale the input cunent to

maximum frequency range See

Mir.im.jm setting
Set the 1̂  s>gnal to *s minimum
level select parameter 2 9
press Ihe Enter button
Maximum sMttfvg
Set the ln signal to Us maximun
level select parameter 2 10
press the Enier button

Hotel The parameter values can
only be set with itirs procedure
(no) with arrow up/arrow clown
buttons)

Analog Input 1̂  Inversion

i, <s source A Irequency reference
par 1 S 0 {d

Parameter ? t
oft input
Par'ameter 2 i
_ nput See figure 2 S 9

ma< I, signal

L _
Analog *vi!S tfSC*ltnq

_

speed

Analog Input t^ filter time

FAers out disiur&ances from irte
incoming analog tn Signal A long
filtering Ome makes oVive
response slower
See figure 2 5-10

5 >0 AnMog moat („ filler ti
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2 « Source B Start/Stop logtc s«t*ct(on
See parameter 2. 1 settings 0—3

2 14 Source A reference seating minimum vatwe/rruulmum vahte
2 15 Settng knNs. 0 < par Z 14 < par 2 l5<p*r 1 2

If par 2 IS-0 scaling ts set off S« figures 2 S-11 and 25-12

{In Ihe epun» oeto* toKaoa nput Wn trtfi styn*i rang* Q—-10 V seiected hr source A

2 = Fieduang DC brake
current.

The DC braking current can be
reduced with the free analog nput
signal between current 0 ISxi^svs
and the current se< by parameter
4 e See figure 2 5-14

25-12 Reference*
p*r 2 15 "0

2 16 Source B reference scaling
2 17 minimum v.riu«Anaxlniurn value

See parameters 2 14 and 2 15

2 1» Free analog Input signal

Seiacion of Input atone! of e tee analog Input (an trputrtot used far raierence signal}

Q-NoHTtuaa
1-VotagesV.alV.
2 -Currentsignalt.

2 19 Free analog Input signal
function

Use this parameter lo select a
function for a free analog Input
sonar

0 - Functton Is not used
1 - Reducing motor

curTertimMpar 1 7)

This signal wHl adjust the

Q and .par 1 Tsetmsx U
figure 2 5- 13

See

e Reducing acceleration
and deceleration

The acce.erat.on and decderatian
unes can be reduced with the free
analog input signal according (o
me following formulas

Reduced bme = set ace /
d*x*4« erne (par 1 3 1 4 4 3
4 4) divided by the factor R from
«aure2S-15

4 - Reduong torque
supervision km*

Torque supervision hm« can be
reduced with a free analog input
signal between 0 and the s«t
supervision knit (par 3 14} See
ngure2S-16
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Motor potentiometer ramp
time

Defines how fast V«e etec&omc
motor potentiometer value

Analog output Content

See table lor parameter 3 1 on
-3*9*29

Analog output fitter time

Faters Ihe analog output sqnai
S«« figure 2 Vt7

: at/Remote Control App lie* lion

OigNal output function
Relay output 1 function
Relay output 2 function

* 2 5-1T Arujlog output Htonng.

Analog output Invert

Inverts analog output Signal
max output Signal * minimum
set veto
mm output signal - maxmum
*etvatue

Analog output nMmurn

Defines the signal minimum to
be either OmA or 4mA

See ftoura 25-19

Analog eeieput ecale

Sca^ factor for anatog output ?<Qur*2$-t6 Annog output*
See figure 2 -̂19

Me. tiieinLifr i 21

Hgfi fcrr* (par J. IS and 1 H|
EM** kraM ONOFF eene
<M*y(pei3 1Ta.xll.vj}

P-Oure 2 S- f 9 Analog outpuj s
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3 9
3 11

Output frequency IM.lt 1. supervision function
Output frequency limit 2, •upervtslon function

0*Noeupervlsian
1» Lawtml .wpervtslon
2 • High lmt .tupervislori

H the output frequency goes under/over the set lewt (3 10. 3. 12) this function
generates a warning message via the d*gKa( output DO1 or via a relay output RO1
or ROC depending on ttte settings of the parameters 3,6—3. S

Output fceeueticy Hmft 1, supervtalon value
Output frequency Hmtt 2. supervtston valua

Tlw frequency wto to be supeivaed by IM 11) Soe figure
2S-20.

3 17 External brake-off delay
3 18 External brake-on delay

The function of (he external brake can De delayed from the start and stop control
t See figure 2 S-21

ttatlt. .ujpenrtefoM

function generate* • warning
message via the dfgMal output
OO1 or via a re>ay output RO1 or
RO2 depending on the tattings of

• 3.9-3.9

Ji

to be .wpervteed by the pefamefer 3.13. Torque
w^MtpoM

2. U end 2, 19

p* 2, 1'0.1 or 2
pet2. 1 -3

The brake control sign.* can be t>iuuien.med vuj me digtal output IX)1 or vta
one oftnerafay outputs ftOI and RO2 see parameters 3.6—J.«.

« No supervision
• Low frr* supervision

K the reference value goes under/over tha set hmH (3.16) thtt fA^Ktir^ genaratos a
wanting message via me digital output DO1 or via a relay output RO1 or RO2
d..perrf,i'<gc«itiise<ih^althepe.̂ nelars3.6-̂ .a.Th^
«tf.«ajrTen(ac.Vare*arence H can be source A of Bt».eranc.irJependfngonDfB6
tapa or panel reference I panel H the Active corNrol aource

Befareiiee Mmtt. euaarvtalen veJue

The Irequency ve*je to be auperv.*ed by fhe rjerameterS. 1&.

3 19 Drive

1 * Low km* suparvonn
2 « r*gh inU supervoion

It temperature of the uret goes undercover the set km* (par 3 20) tus function
generates • warning message via tte digN^outpUOOl and vta a nfity output RO1
orRO2depentfngonVMsaoingsofVteparametert3 6—3.0

J 20 Drive temperature supervision Mmft valua

The set temperature value to be supervised w*n the parameter 3.19
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Ace/Dec ramp 1 *rtape
Ace/Dec ramp 2 «tup«

The acceleration and deceit* m
parameters

i camp snape mn h« programmed wrrh tries*.

Sen«ng the value * Ogives you a tmoar ramp shape I he output frequency immediately
foHow* me «pm w*n e ramp Wrne set by parameters 1 3 1 4 (4 J 4 4 for Acc/Oec
time 2)

S*»Hmg 0 I —10 snoods lot 4 1 , ~~ ]
(4 21 causes an S srwp«i(*mp I ''""
The speed change* are smooth
Parameter 1 3J 1 4 (4 3/ 4 4)
determines the ramp tme of Ihe
acceler«tron/dec*4eratian m the
middle of the curve See figure

Fqvw 25-22
4 3 Acceleration Ome 2
4 4 Deceleration time 2

These values correspond to the t«ne requred (of the output frequency to accelerate
from the set nunnuim frequency (pat 1 t) to ̂ s*Hrnaxnu*n frequency (pac 1
2) With tha parameter I a possible lo set two deferent a<x«teiaiKxvdec«leration
tmes for one application The actrve set can be selected w*h the programmable
signal CXA3 See parameter 2 2 AcaeteratxxVdeceleratKXi Itrrves can be reduced
w*ri a free analog input signal See paramelers 2 18 and 2 19

4 S Brake chopper

0 = No brake chopper
1 • Brake chopper aod brake resctor installed
2 = External brake chopper

When the dnve rs decelerating tne motor me energy stored in the nertta ot the motor
and the load is fed tnto the external brake resistor tf the brake resistor ts selected
correctty the dnv« 19 able to decelerate the load with a torque equal to that of
accelerator!. See the seoarate Brake, resistor .mtallaton manual

4 £ SUrt function

The dnve starts from 0 Hz and accelerates lo the set reference frequency wohtn
the set acceleration t-me (load inertia or starting frxmrn nuy C3us« prolonged
acceleration tames)

1 Tne drrv* starts into * (unrwvg mown &y Irsi finding the speed tn« motor is
running af Searching slarts Irom the ma*mum frequency down unu the .actual
frequency reached The output frequency then accelerates/decelerates loth**
sel reference value * a rate detennnerj Dy me acceteratiorVdeceief alon ramp
parameters

Us* ffwj mode i me motor may be coast-rig when ihe start command rs given
Win Ifte flying start * a posUXe lo nde through short uOWy voftage menupoons

Stop function

Coasting
0 The motor coasts lo an unconUoeed stop with the SV9000 off after (he Sloe

Ramp
1 After the Slop command the speed o< trie motor is decelerated bas£d on

the deceleration ramp time parameter

rf me regenerated e(V-*gy a high t may ti
txakang resistor tor faster deceleration

: necassary to use a

DC braking current

Defines the current nfecled into the motor during DC braking
The DC Dralung current can be (*duc*d from the setpo-nt w*h a external free
analog iriput Signal. s*e parameters 2 ^8 and 2 19

OC braking time at stop

Determine* whether DC bralunge ON or OFF t atso delemwies the brakirig duration
time of the DC-brake when the motor is stopping The function of the DC-brake
depends on the stop function parameter 4 7 See figure 2 5-23

0 DC-brake « not used

>0 DC brake ts m use and its function depends of the stop function
(parameter 4 7) The time is set by me value of parameter 4 9

Stop-function = Q (coasting..

After the stop command the motor w* coast to a stop with the SV9000 off

Wtfi DCHnfecOon, the motor can be eteoncaty sfefppedn the shortest possible
tme w4houfus««g an optKxial external brakngrestsior

The braking ume a scaled according lo me frequency when (he DC- braking
starts. Ifthe frequency a ̂ rtornnal frequency of the motor (par 1 11). thfl value
of parameter 4 9 determines the brakng wne When the frequency is < 10%
of the rorrunal the braiung bme ts 10X of these! value of parameter 4 9 See
figure 2 S-13

SVm-tunctio^ - 1 frampl

After a Stop command the speed of the motor is reduced based on the
decelerabon ramp parameter tf no regeneration occurs due to load inertia DC
bracing starts at a speed defined by parameter 4 10
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L.Ttt

The braking bme Is defined
by par 4 9 tf the toad has •
high inertia, use an external
braking resistor for faster
de.ee.eraBon.See figure 2 5-
24

Execute frequency el DC-
brake during ramp Stop

See figure 2 5-24

OC-brake tfme at start

0 DC-brake Is not used

XI The DC-brake Is activated
by the start cornmand
given, Tttb parameter
defines tha time before the
brake tsreleesad After ttte
brake n released the output
frequency IncrMSe*
aocorolng to the set start

4 6

« < 1 3 . 4 1 o r 4
2 4 J) Seefloure2S-25

4 12 Jog speed reference

This parameter value defines the jog speed * the 0IA3 digital nput a programmed
for Jog and » selected See parameter 2 2

5 1 S « ProhlbN frequency area
LowlUnJVHlghtknK

in some systems * may be
necessary to avwd cerum
frequencies because of
mechanical resonance
problems

With these paramelers it is
possible to set fcmits for twee -slop
frequency* regions beNveen 0 Hz
and 500 Hz The accuracy of the
seamgtsO 1 Hi. See figure 2 S-26

Motor control mode

0 = Frequency control
(V/Hz)

The UO terrruruji and panel references are frequency
references and me dnve controls the output frequency
(output tr*q resokmxtOOIHz)

The I/O terminal and panel references are spaed
references and the dnve controls *M motor speed (control

11 05V

l « Speed control"
(sensoness vector)

Switching frequency

Motof none can be mtnroaw) by usmg s h*gh sw*ch*ng frequency tncreasms the
swrtcfwog frequency reduces Ihe current capacity of the SV9000

Before chano>r.g th« frequency from the factory detaul 10 kHz (3 6 kHz >40 Hp) check
ihe drive derating In the curves shown m figures 5 2 2 and S 2 3 in chapter 5 2 <* the
User's Manual

Field weakening point
Votti>ge«th*tWklw*-ken.ngpoln»

The field weakereng poM h the output frequancy where the rMfpUvouge reaches
the etrt maximum value (parametBr 6 4) Above ttat frequency the output voMge
rariiMracorwuntattrM.«ma»T«.rnvaeje OetowhatirequerKytrwouipUvoMg*.
depends on Nte sefUng of the V/Hl oirva pwarntfers 1 8 1 » 6 5 6 6 a n d 6 r
Seef.guret^-16

When the pararneeirt t 10 and 1 l1.nonvA*vo«aa«andrtom«e(.™qi*r.cyo(tl>e
motor areset.uaieiiMle.s6 3 and 6 4 »e »*» t* euk> âtica.V « t^ ,u.me ve*u«
N you need different values for the Md weakening poM and the maxifnum output
voUaoe change these patametars aftn .vetting paramslers 1 10 and 1 "
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V/Hz curve middle pi

If the programmable ViHt curve has been selecled wen parameter 1 a mts parameter
defines the middle frequency point of the curve See figure 2 5-2 7

VfHi curve, middle point voltage

It the programme*.* V/Kt curve nes been selected wm pararneMM 8 tha parameter
defiTMslTM middle point voflaga(%of motor norrmal voKage) of the curve Seeftgure
2S-27

Output voltage at tera frequency

If the programmable VJHI curve has baen setacted w«h parameter 1 a trus parametn
defines the zero frequency voltage (% of motor nominal voltage) of the curve See
figure 2 S-27

i !
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ftesponse to external fault

0 * No response

2 * Feu* stop mode after (auM according to parameter 4 7
3 - Fau*. always coasting stop mode after taut detection

A warning or a Caul action and message a generated from the external faun
**gnal on dtg*al input DIA3 The nformabon can also be prograiiHited into digital
output DO1 and Ma relay outputs ROl and RO2

Phase supervision of the motor

0* Mo action
2 = Fau«

Phase supervision of the moioi ensures mat ihe motor pnases have approxmatety
equal current

Ground fault protection

0 - No acton
2 - Fault message

Ground fault protection ensures ihat the sum of me motor phase currents a teio
The standard ovcrcurrent protection o a*«ays present and protects the frequency
convener from ground faults w*h high current tevets

Parameter* 7 <

General

-7 9 Motor thermal protection

Overvottaoe controller
Undervottaoe controller

These parameters alow the cwrundervotog^ corvtro.̂  to be s^
This may be useful In oases where the ubMysuppVvoRao^varln more than 15*—
*10% and the application requires a constant speed If the controllers are ON they
wW change Ihe motor speed n rjvw/undervoKage cases Overvoftage = faster
undervotege * stowet

Ova*njnde*voKage Inpt may occur when crjntroHers are not used

Response to the reference fault

0 "Noresponse
1 * Warning
2 - Fault, stop mode after fau* according to parameter 4 7
3 • Fao*, arwavc coastng stop mode after fault detection

A warning or a fault action and message a generated If the 4—20 mA reference
signal a used and Ihe signal fads below 4 mA, The Information can also be
programmed via dtgral output D01 and via relay outputs RO1 andRO2

Motor thermal protection protects me motor from overheatmg The SVBOOO dnve is
capable of supplying higher than nominal current U the motor * tw toad requ*«s
tfus high current there B a nsk thai motor w« be thermaHy overloaded Ttn ts true
espectaty at tow frequencies. With tow frequeroes the cooling effect of fw motor
tan «* reduced and the capacity of the motor is reduced. If the motor « equipped
wrth a separately powered external tan, the toad derating at tow ipccd ts smal

Motor thermal protection is based on a calculated nvodei and it uses the <MAput cur
rent of the dnve to determne tha toad on the motor When the motor b powered
from tie drive, fhe calcutaled model uses tie heatsmk lemperature to determine
the kmiMlhennal state of the motor The cefcuUved model assumes thai tne ambt-
enl lemperature of the motor Is 40*C

protection can Deadiusled by t»4*^ Vtermal
Vie tort CIITM Tho cur

rent level ts a function of ihe output frequency The curve for L, to set with param-
eter* 7 6 7 7 and 7 9 See figure 2 5-28 The defauK values of these parameters
are set from the motor nerneptale data

Wim me output current at I, the thermal state we. reach the nomlnel value (1OO%)
The thermal state changes by the square of the current Witt ou.̂  current et 7SX
cf I, «w thermal state w* reach 56% and w*h output currtrt a* 120% rf̂ th* thermal
Stage would reach 1 44* The funct.on wei tnp the dnve (refer par 7 SJ.T the thermal
state reaches a value of 105% The response tarn of tha thermal model «s deter
marted by the Orne constant parameter 7 8 Thetoro^rthemo*x.tf>e tonocrttakes
to reach the final temperature
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The tharmal stale of tha motor can be montoinrt tfvrx.gh the dopUjy Refer la the
table for nxOTtoring terns. (User's Manual, table 7 3-1)

A dK.

The value « se< as a percentage of the motor's nominal nameplate current
parameter 1 13 not tie drive's nominal output current The molar's nonwval current
is ttte current which the motor can stand m deed on-arte use without beng

Motor thermal protection

Operation
0« Not muse
1 -Warning
2 > Tnp function

Tripping and warning wH give a display fctdteatton wftft the same
tripping is selecled the drive w« stop end activate to faut stage

message, code tf

ts to 0. wH reset me thermal stage
of tnt motor U0%

f.to<xx thermal protection, break poW current

Tre»currant can bese< between 500—150 0%tl....
ThJs, Decameter sets the value fa themwjl current «t frequencies above the break
poMonthe (twrnal current curve Refer to tw igure 2-5-2*

1.13. not me drivels nomine, output currant

The motor's nominal current hi the current which the motor can wthstand in drect
onfne uae wWwut being overrveaead.

t parameter 1 13 to adjusted, .t.tepe<»>meter.s«Jtwrujt.c^

neMer l.13)i
MKlmum output current of the
i Paramalar 1 7 atone
nntne* fce mextnum output
•m of me drive

&,

figure 2 $-26 Uotot t*rm* currer*, I,
CUV*

Motor thermal protection, cera frequency cyrrent

Th* current can be eet between 10.0—150.0% x 1̂ ,,̂ .
Thej parefnalar aeta t%e value for fhemtel cunent el zero frequency Refer to the

H you change parameter 1 13 tr>spa»^meearlsaulorna.iciily>es<
value

SeCUng mis parameter (or parameter 1 1 3) does not aflett to tie ntunrnutri output
current of the dnve Parameter 1 7 atone de.«mw.e$ the maximum output current
of the dnve

Uotor thermal protection, ttme constant

Tha tame can be set binwaan O.S — 300 mnules
This b tw thermal l.me constant of the tnotot. The ...ipar tM n»olor tr-e graater
the «me constant The km* constant ts d<*r,ed »« tr« tme t* I tae« the caka.
lat«f nermal staige U r>Mr̂  fn% of to Anal valua.

The motor tftermal one to spectftc to a motor deslonef»d*ven«ba*weend*oreni

The detaut value fa the t.me constant n cmoMMed based on the motor
namepttte data from pararneters 1 iZandl 13. < etther ot these parameters ts

r rjrjufrj hn tot herrtrl on 14 lam f\i t ni*t ¥ •"— *• •*•*
trterrnal ttne constant In n-Wte equate to 2xt« <t« ti s«ax.ds ta .he tt
can safe*/ operate at ate tbnes tie rated current). If «i« drive te tapped tha fcme

Cooing ki
the stop stage is based on convection w*h en «xa»*.«ed time constant

Tha, frequency can be eet between 10— SOO Hz.
Thai to the frequency bmak poM of «w r*wm.il curnw* orvt W» frequeooe.
ebove Om port vie fnermal capace> of the «•*.
Refer to he figure 2 5-26

^toa50HziTtoure.^42Hifora60HziTiotor More genenly « k 70X cf the
frequency at the field w*Mk*n.ng port (parameter 1 3V ChanglTig ether parameter
i 11 or 6 3 wet restore .tin parameter to as defauH value _
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Parameteri7 10—7 13 St»« protection

General

Motor ttaN protection protects the motor from short time overload situations •*•• a

SUHed sftaft The reaction Urne of (taM protection can be sol »noner itian with mow*

thermal protecUon The staN state « defined with two parameters 7 1 1 Stall Cunenl

»nd 7 13 Stan Frequency K the current is higher man the let limit and ootpui

frequency a lowr*r Mian the sel hm* Ihe stall state tt true There a no true detection

<t shaft (otalton StaH protection is a type of ovtvcunent prolec1<xi

7 10 Stall protection

Operation

0 « Not m use

Parameters 7 14
general

Loot/Remote Control Application

-7 17 Underload protection

2-
Warrwng

Trip fund-on

tupping and war rung wiu grve a display indication wild the same message coOe H

Hipping is sel on (he drive will sloo and generate a fault Deactivating the slall

protection by setting ine parameter to 0 wilt reset ihe 5Ut« tme counter to zeto

7 11 Suit current limit \~~~~~

The current can be set between
0 0-200% K !„_

In a stall the current has to be
above the Nrrut See figure 2 5-
30 The value is set as a
percentage ot Ihe mote* name-
plate nominal current parameter
1 13 rf parameter 1 131s i
adjusted this parameter s !
automabcafry restored to its
default value

7 12 SUII time

The bme can be set between
20—120s
Thts «s the mawmum a*owed
trmetorastal Theretsan
ntemai upWown count** to
count the stall tme See figure
2 5-31 tf the stal Ivne counter
value goes above this (net. tftts
protector, wfl cause a tnp (refer
to the parameter 7 10)

7 13 Maximum stall frequency

This frequency can be set
between i—f_^ (param 1 2} In
the stal state the ouput frequency
has to be smaller than this limit
See figure 2 5-30

Fyuee 2 5-30 Setting Vie staff

Figurv 25-31 Counting the staff 6me

Ihe purpose of moux underload protection «s to ensure mere a a toad on in« mow*

wfiiie Ihe drive it run rung if tne motor load is reduced there mignt be a profiiem u>
me process e g broken belt or dry pump

Motor underload protection can be adjusted by selling the underload curve wiin

parameters J 1S and J 16 Ihe underload curve is a squared curve set between
/»*ro frequency and lf»e lield weaken-ng po.nl The protection is not active oelov.

SHJ (ihe underload counter value is stopped) See figure 2 S 32

Ihe torque values lor setting Ihe underload curve are s*4 witfi percentage values
wtMth rete* w> the iwnwnat torque of me moloi The. motor s name plate data

parameter 1 13 the motor's nominal current and the drives nominal current lc,

are used to create the scaling ratio tor trie internal torque value tf other than a

standard rtKXor is us.sd with the dnve ine accuracy ol the lorque calrulalion is

decreased

1 14 Underload protection

Operation

0 = Not m use
1 = Warning message
2 = Faun message

Topping and warning wtfl give a display indication with the same message code if
tripping is set active the dnve wd stop and activate the taut stage

OeacfcvMrtg me protection by setting ttus parame^e- lo 0 w* reset the
tme counter to zero

7 1 5 Underload protection, field weakening area load

Trie torque limit can be se
between 20 0—150 \ x TM.̂

This parameter rs the value lor
the mkintum allowed lorque
when the output frequency is
above the field weakerwirj pomi
Refer to the figure 2 5-32
tf parameter 1 13 >s adjusted
this parameter ts automatically
restored to its defaufl value

Underload protection zero t-9<*e2$-Xl Sem*Qolrrmvmvmtoad
frequency load

The torque ktn« can be set between 100—150% x T^̂ .̂ ,

Thts parameter is tM value for Ine mtrnmum atvowed torque with zero frequency
See figure 2 S-32 ti parameter 1 13 B adjusted m«s parameter ts automatically
restored to its defautt value

SHI
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7 17 Underload time

Tho tame can be set between 2 0—
6000s.

Thts «the maximum aftowed t«ne
for an ijndertoad state There is an
Internal up/down counter lo
accumulate the underload time
Se* figure 2.5-33
If the underload counter value
goes above this bruit, Ihe
underload protection w* causa a
tnp<mtWtotopar.vneter7 14)
If Ihe drive rs stopped the
underload counter Is reset to zero

Figi*e2$-33 Country the unOertoed tn*

Autonutic restart: number of MM
Automatic re*uwt trial Ome

The AuMMnatlc restart function restarts Ihe drtve after the (auto selected with
paramelers a. 4—< 8 The Start type for Automatic restart Is selected with parameter
B 3 See figure 2 5-34

Automatic restart, start function

The parameter defines the start mode

0 = Start wrth ramp
1 f Flying start, see parameter 4 6

Automatic restart vfter undervoUage

0 = No automatic restart after urvdervotage fault
1 s Automatic restart after urtdervoRage fault condition returns U normal

(DC-fnk votlage returns U> the normal level)

Automatic restart after overvottage

0 * No automatic restart after overvottage fault
1 * Automatic restart aftocvervol'age taut conrMonreturm

(DC-ink voltage returns to the normal level)

Automatic restart after everctatrent

0 * No automatic restart after overcurrent faun
1 » AutomaUc restart after ovefcurretil touts

Automatic rectart after referenca (Mitt

0 * No aijtomatlc restart after reference tauH
1 * Automate restart after analog CMmnt refewnM signal (4—20 mAJ

returns lo the normal level (>4 mA)

Automatic restart after ever-fumttrtomperatura fault

0 - No automatic restart after temperature tauft
1 - Automatic restart alter haatsmk temperature has returned lo Us normal

level between -10*C—+75'C

Parametw S 1 determines now many automatic restarts can be made during the
met bme set by tw paramefer a 2

The count erne starts from HM first autorestart K the number of restarts does not
•xceedmeve^ueofpeawnalerB 1 during the irW Urne the count Is cleared after tte-
trtal time has elapsed The next taut Marts the counting aga*x
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MULTI STEP SPEED CONTROL APPLICATION
(par 0 1 4)

3 MurH-fUp Speed Control Appl J-1

3 t General 3 2
3 2 Conffol UO 12
3 3 Control signal kog-c 3 3
3 4 Parameters Group i ) 4

3 4 i Parameter table 3-4
3 4 2 Description of Group 1 par 3-5

3 5 Special parameters Groups 2—« M
3 S 1 Parameter tables 3-4
3 i 2 Desertion of Groups 3 14

Page 3-2 MufU-etap Speed Control Application MuU-ctap Speed Control AppBcatlon

1.1 GENERAL

TheMuU t̂epSpeedCwiM Apptaatfoncan pregrarnmed from fauN reset to tog speed

The baste speed reference can be either a
voltage or • current signal via analog Input
terminals (2/3 or 4/S) The other analog Input
can be programmed for other purposes

AM outputs are freely programmable
* HOTEt Bemambar *e canned Hie CMA

needed *n total 9 drfferent speeds CM be
ptuuiaHmted: one baste speed. 7 muM «tep
speeds end one tog speed. The speed steps

3 3 Control signal logic
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) 4 Battle parameter* Group 1

Mufti elep Speed Control Application f) Speed Control Application

3 4 2 Description of Group 1 paramelers

1 1 1 2 MlneiiuntmuKlmuni frequency

Defines the frequency krmts of the SV9000

The deujuH maximum value for paramelers 1 i and I 2 ts 120 Hz 6y setting 1 2
12O Hi an the when the dnve is stopped (RUN indicator not W) parameters 1 1 and
1 2 are changed to 500 HiAl the same tme the resolution of the panel reference is
changed from 0 01 Hz lo 0 1 Hz
Changing the ma* value from SOO Hz 10 120 Hz is done by setting parameter
1 2lo 119 Hz wtme the drive estopped

I Acceleration

= Parameter value can be changed
only when fie frequency converter is
•topped

• If 1 2 r

ta> motor MtdAriwi tyciem
SelKlng 1KVSOO Hi rano* *

Hm* 1 dectkration lime 1

correspond to HThese limits correspond to the time required lot (he output
accelerate from th« set minim urn frequency (par i 1) to the set maximum
frequency (par 1 2) Accelerauon/deceteratton tntes can be reduced with a free
analog input signal see parameters 2 18 and 2 19

Basic reference selection

0 Anatog votage reference from lermnats 2—3 e 9 a potentiometer
1 Analog current reference trom terminals 4—S e g a transducer

Jog speed refrence

The value of this parameter defines the fog speed selected with the 01A3 digital input
wtttch if k ts prograrnmed for Jog speed See parameter 2 2

Parameter value ts »utomatica«y IniKexf between mn*mum and maxmum frequency
(par 1 1 1 21

Current Hmft

This parameter determines tne maxmum motor current that me SV90OO wi» provide
short (erm Current limit can be set tower with a free analog input signal see
parameters 2 1&axv42 19

Page 3-6 Mum-step Speed Control Application

V/Hz ratio selection

The voltage of the motor changes linearly with the frequency in
the constant flux area from 0 Hz lo the field weakening point
<par 6.3) where • constant voKaga (nominal vaue) rs supplied to
the motor See*gure34.1

A linear V/Hz ratto should be used tn constant torque appfccabons

This default setting should be used tf thare Is no special
requirement for another setting

The voltage of the motor changes fottowing a squared curve form
with the frequency In the area from 0 Hz to the Held weekening
point (par 6 3), where the nominal voltage Is supplied to
the motor Se«fgure34 1

The motor runs undermagAetized betow the netd weakening point and

can be used In aopftcatfcyts where tw torqw denwd of tta toad <s
prooorttonal to the square of the speed e g in centrifugal fans and
pumps

Figure 3,4 I LneereaatqueredVim curvet

Programm The VfHz curve can be programmed with three different points
V/Hz curve Th« parameters tor programming are explained In chapter 3 5 2

2 A programmable V/Kz curve can be used * the standard settings do
not satisfy the needs of the application. See figure 3 4-2

Mufti-step SpMd Control Application Page 3-7

VfHz optimization

Automatic The voltage to the motor changes automatically wrucn
torque snows the motor U produce enough torque to start and
boost run at tow frequencies. The voftage increase depends on the motor type

and horsepower Automatic torque boost can be used n applications
where starting torque due to starting fnctton ts Ngh, e.g in conveyors

NOTE' In tugti toroua tow speed aw*cMorts is Utefy the motor w

A <ftvne under ffte*e condrttons
special attention musf be pad to coo*ng the motor Use external
coo^tofamo&tffotefneeriiunmeatoorugh

Nominal voltage of th* motor

Fndtf.tsve*.«VB.Ttxria.enarn«4iujtoCi<thern3.W
This parameter sets the voltage at the field weakening pomt parameter

rf the motor

Ftad then nominal frequency t. from the narnepuM of the motor
Thb parameter eats the field waakenlnj) potnt p*«meier 6, 3, to the same value

tiomlnal speed of the motor

Find thts value n, from the rtarmpute of the motor

Nominal current of the motor

Trte

Set parameter value accordng to the nominal volage of •» supply
VakJM«pr*Hlef.rwKtlrxvc*^gecoc.s*2 4 S

Parameter conceal

Defines which parameter groups ate

0 « al parameter groups are visible
1 -only group 1 is visible

Parameter value lock

Define* access u the changes of the ptyameior values.

0 « parameter value changes emoted
1 * parameter V«*M changes disabled



Muftl-elep Speed Control Application SVKOO

1 17 1 23 Muttt-etep epeed reference 1—7

These parameter values define Ihe Mufli-ilep speeds selected with the DIA4 DtBS
and DI66 digital inputs

f l»es« values are automeocafty hmNed between minimum and maxvnum frequency
(par 1 l i 2)I

p». i a I

ofinu* step speed reference I—7

SV9000 Mutti-elep Speed Control AppHcaUon

3 5 Special parameter* Croupe 2—4

3 3 1 Parameter table*

Input signal parameters Group 2

i^+r+m***.

0'0-WJV

I "CaaeaW.

' . 1

MufU-slep Speed Control AppHcaUon MurH-step Speed Contn>l Application Page 3-11

Group 3. Output and supervision parameter!

Hotel B- P..

Group 4. Drtve contra! parameters

0.0—>00« Ol* 00
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Group S Prohibit frequency parameters

Group 6 Motor control parameters

i ri»mi*«i li ii|m xt.j
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Group 7 Protection*

OS—3000 OS

OX | >Q\ I MOV

Page 3-14 MuM-Stap Speed Control AppHcaUon SV9000 MutU-step SpMd Control AppUcadon

Group 8 Autorestart parameters 3 5-2 Description of Groups 2—8 parameters

2 1 Start/Stop logic selection

0- D(A1 ctosed contact • start forward
OA2- ctosed contact • start reverse
See figure 35-1

The first selected dtrecton has the honest pnonry

WhenDIAI contact open* tha dtrecWxi of rotaton starts to change

If Start forward (OIA1) and start reverse iptA2J sior«.te are acttve
stmuwteou..y tM start forward signal (DIA1) rtw priority

O*A% cfo»ed contact' start o.
WA2- cfoaedJ contact« reverse open contact • forward
Seefvure3S-2
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start enabled

we connection

DIA 1 dosed contact = start putse
EMA2 closed contact = slop pulse
(DIA3 can be programmed tor reverie command)
See figure 3 5- 3

DIA 1 as DC tw-**

»J5-J SCart putee /Slop putte

DIMfwnctton

1 Eidernel feun dosing contact

2 External fault opening contact

3 Run enable contact open
contact dosed

4 Ace. I Dec contact open
tone sated contact ctosed

ft Jog (peed

7- FauR reset

contact dosed

contact closed

* Faufl is shown and dnve responds according
to parameter J 2
E f aufl Is shown and dnve responds according
U parameter 7.2

* Start of the motor disabled
* Start of the motor enabled

* Accelmet.onyDeceleT«ta>n tene 1 selecled
* Acoeferatorwî celeraoon bme 2 selecled

* Forward II Can be used for reversing It
* Reverse ''parameter 2 1 has value 3

* Jog speed selected for freq refer

* Resets et faults

DIA3 as DC-i*r»*e

ft AecJDec orjeretfonprohbrtetl
contact ctosed

ft DC-braking command
contact dosed

« Stops eoceleraUon or deceleration unW
the contact Is opened

* tn Stop mode the DC-braking operates
unbl the contact is opened see figure 3 5-4
DC-brake current Is set wWi parameter 4 8

•nput aj Stop mode * Ramp
b; Stop mode • Coasting

VB signal rang*

0= S-gnal range 0—10V
1 - Custom setting range from custom mewrvum (par 2 4) lo custom

nujMnum (par 2 S|

2 4 Vfc custom setting nttntmurnftniudmuni

2 S These parameters set Vm for any input signal span wKhtnO—10V

Mmtrnum setting Set the Vn signal u us mNwnurn level select parameter 2 4
press the Enter button

Maximum settng Set the VA sqnat to Is maximum level, selecl parameter 2 S
press the Enter button

Hotel The parameter values can only be set wtth Ihs procedure (not with arrow up/
arrow down buttorts}

MuttJ-ettp Speed Control AppOcatfon Multl-slep Speed Control AppCcadon

VM signal Inversion

V. totnuroe B .rcqueney reference
par 1 9 » 1 (default}

<t***n**2 6*0 novwerston
of analog v_ signal

Parameter 2 6 * 1 Inversion
ofivtetogv^wgnal
max. v. signal * tnmmum set
apeed
rren. V,, signal - maximum set

2 7 V. signet HKer time

F«er» out dttiurbancea from KM
Incoming analog Vh stgnet A
tang iVjM.i.utlmemekee dove
response atowet Seeftgur«3S-

Aruriog toput 1̂  .jgnal range

0«0— 20mA
1 -4— 20mA
2 * Custom signal span

S«efi9ur«3&-6

2,9 Analog Input l̂ cuctom
2 10 **M.l.ngii.irHRMâ umJUfaMjm

WHh these perarneters you can
scaej the input current 10
correspond to a iretwitunt and
majdmum frequency range See
figure 3 S-C

Mntmum setting Set the tH stgnal
to .ts rnWmum level, select
parameter 2.8 press «te freer
button
Mvdm.msea.ng
Set the („ akgrtet to Ms maHitum
level, selecl perarrteter 2 10
prets the Enter burton

Motet The pe»»me*er values can
orey be set wth t*s procedure

burtons).

2 11 Anelag Input 1̂  Invê on

<„« source A frequency
reference par 1 $«0(defauRl

Parameter 2 11 "0 no
Inversjon of l_ mput

Parameter 2 11 » 1 inversion
of I, Input see figure 3.5-9

mejc. lv signal • nwwnum set

mln lp «gnaf • nuudmurn set
spaed

2 12 AnalefJ *nput ̂  fUUr HUM

FMen eut eaMwttenoM tram tie
lno.rn.ng enetog ̂  tUgnel A tong

Aourel54 Anataff mpuC I., scatotg

m

Fa>nJS-fO Analog *

slower SM figure 3 S- 10

ftgunHf Vm ttgnel tKertng
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2 11 2 14 Reference acallng ftilnlrt

ScaHis 11V basic r««le<f nee

Setting..™** p* i 1 <par 2 I3<par J 14 f par 1 2
If par 2 14 0 suing s *e' off Se* fig ires 3 S-11 and 3 5- V

Muttl-«.t«p Speed Control Application

Fagure35-t 3 5-12 Ret0>t>nce s
par 2 f4 0

2 11 Free analog Input signal

Selection of nput signal of free analog nput (an mpuf not used for reference signal)

0 - Not tn use
1 = Voftage signal V,
2 •= Current signal I,.

2 18 Free analog Input signal function

Use this parameter to select a
function tor a free analog input
signs*

0 - Function Is not used

1 - Reductng motor cur
rent errnt (par 1 7)

Thts signal wil adfusi the
maximum motor current
between 0 and the max mum set
w«n parameter 1 7
See figure 3 5-13

FiQ<*v3S-l3 RerJutyngmax motor Cutront

inpul signal berween current 0 1S

naramet'M 4 a S»«e figure 3 5-14

and dec«'erar on
times

Acceberatton/dece*erai<on limes
can be reduced wtffi a free analog
input signal according to Ihe
loflowing formulas

Reduced time sel ace /
deceler time (par 1 3 1 4 4
3 4 4 ) divided by ihe factor R
from the figure 3 5 1 5

4 Reducing lorque super
vision limit

Torque supervision limn can be
reduced w*t\ a free analog inpul
signal between 0 and set
supervision limn (p»r 3 14) see
figure 3 5-16

Analog output function

Pay 3-22 MuBJ-«tep Speed Control AppHcaHon

See table for parameter 3 1
page 3-9

3 2 Analog output flH*r time

Filters the analog output signal
See figure 3 S-U

3 3 Analog output Invert

Inverts anatog output signal.
max output signal » mntmum
set value
mm. output signal •= maxcnum
set value

3,4 Anatog output ir.tntn.UR,

Defines the signal rnnlrnum to De
either 0 mA or 4 mA (fvng zero)
See figure 3 5-19

3 S Analog output scale

Aneiog output Merirv

Anetoe output .nvart

Scaling (aclor for anatog output
See figure 35-19

Ane.̂  output ecee*

3 10
1 12

MuftlHitep Spa*d Control AppHcaUon Page 3-23

Digital output function
Relay output 1 function
Relay output 2 function

OMwenl **m been •etadatf
The Jog «pe>d fuM
Ttta eutnui fcequmcy »e« teacfteJ »ie eel

Low ftntf Mgh emfe (per 111 end r 12)
ua 90*4 owMtf* ef Vwce

Lev emU Mori *rr* (per 1 « end 3. MJ
*»i««*rt
(per 1 15 and 1.

taerX17*ndl U]

Output frequency llmrt 1 suparvtslon function
Output frequency Hmlt 2 •uparvfslon function

0 •= No supervision
1 « Low tmt supervision
2 • High In* supervision

H the output frequency goes under/over the set Umll '3. 10 3 12) thtc function
generates a warning mMtaga via tt>e d-v«.*ou.̂ TO1 or vtaareUjyo.*pulRO1
or RCtt depending on **e setttngj of the payameters 3. ft—3 8

Output fraquency tmK 1. wapwvtelon v*k»e
Output frequency Hmlt 2, eMpervteloii v*ltM

TMfriXEjettcyve.VMtobe.ue?e.^..tedbytta 11)
Seeftgure 35-20
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0 * No supervision
1 Low I

2 High anvli

W the calculated lorque value goes
under/over the set km", {3 14) the,
'unction generates a warning
mauage vta the dg«aJ output DOi
or via a relay output RO1 or RO2
depending on the settings of the
parameters 3 6—3 8

Torque llmtt supervision value

The calculated torque value to be supervised by Itie parameter 3 1 3
Torque supervision value can be reduced below the setpotrt w*n al free anatog input
signal, see paramelers 2 18 and 2 19

1.15

MuNi-step Speed Control AppUcauon

Drive temperature limit •upervUion

0 Ho supervisor
1 Low tun*, supervtsion
? High hm« supervision

f Ihe lemperature of the un* goes under/over the set NrtK (3 20} this lundnn
generates a warning message via the dtp**' output DOl or vu a rei»y output R01 or
RO2 depending on ihe sethrtgs of the parameters 3 6—3 8

Drive temperature limit value

The temperature value to be supervised by the pararneier 3 19

Ace/Dec ramp 1 shape
Ace/Dec ramp 2 sftap*

The acceleratio
parameters

and deceieratio mp snape can be programmed wrin IheSe

Setting the value 0 gives you a linear rampsnape The output keo>>ency nvnedwjlety
lolows the input with a ramp tnte

3 16

3 17
S. 1«

M

0-te.M.perveMort
1 * Low tmt supervision
2 • High imH supervision

warning n***g* vie the dig**1 output DO1 and vie e retey output RO1 or RO2
depending on tw settings of the parameters 3 6—3 8 The supervised reference 6
•tie current active reference ft can be the source A or B reference depending on DI66
input or the penel reference tf the panel ts the active control source

Reference Hmlt supervision value

The Irequency value to be supervised by the parameters 15

External brake-off delay " ^^_, ^_

TrNturtctton of the external brake ,_ „„, .

slop control signals with these ~"ZT
perimeters. See figure 3.5-21

The brake control signal can be -
prvvrarrmrty^foeovtoloutt** ,„ "" -~ f

RO1 arid RO£e.M parameters 3 — ' ^^^
6-3-8 ~~ II

-~~- _ Jl _
FiguneJ 5-2 i External t**lte control

ef Start/Slop to<j«c ceivcnon par
2 1*0, 1or2
of Start/Step k)0«c se*eaton par
2 1-3

4kxAcoO«cbne2) * r««i Hllllllllllllll

Setl.rtgOl_10secondstar4 1(4
2) causes an S-shaped ramp The
speed changes are smooth S*
Parameter 1 3/ 1 4 (4 31 4 4) , , t /
determines the ramp lame of the \t*S**»\~/

middle of the curve See figure 35- ./ * '** n
22 ~^~

4~H«n n

t °~~~
fqun j s-22 S-ttiepec-Kxeieretiont

4 3 Acceleration «m« 2 rjtceieraeiyi

4 4 O^oetoration Urn* 2

These values correspond to me bme required tor output trequency to accelerate
from the set rn.ri.mum frequency (par i i ) to the set rnexirnum frequency (par i

imes for one application The active set can be la.ecled wth tfw programmable

wth a free analog «put signal See parameiers 2 18 and 2 19

M

Mufp-rtep Speed Control Appltcatton

4 5 Breke chopper

0- No brake chopper
1 >Brate chopper and brake resistor installed
2 « Ertenwl brake chopper

When tie drive 4s deoaear aftng Bte mo*y ffwerwgy..1oredne^e.nerurjftr.i>rrK]tcr
end the toad b fed Into the external bra** resistor H the brake resstor ts selected
cewectfy the drfv» ta able (O dfecefenite the tort wot* * torque eqtal to thai ol
aocetaratfon Seethe separate 8

4 6 Start function

Mum-step Speed Control Applcatkm Page 3-27

n, « 0 (coasOorj).

After th« stop oonmand the motor w« coast to a dap vrtri the SV9000 ofl

VWh OC^Mtoa. «M motor can tw «4ectKaty BtoprMd In *a shortest poss t̂e

The drive starts from OHa end accelerates to î e.*
thfl set acQeterataOrt tme
ecceteraHon tmea}

re,BrefiM frequency warn
mavc.̂

rurtning eL Searching starts ftom the rnnatnujn Irequency down i.ntt the axA^
tnquancy reached. The output t*qu*^tto*ooeto*&a»ce*t*e*toite

UMNamorJaltiaiKoloritiayMa
WVi lha lytng atari K k potacKa to rt'

•WHnnctlori
CtMkv
• Tin iiiiilur rnaili lu ai unonanllnrf 1.1(1 »lti lha Tlryifm nfl. aflrr ffin 7

coramnd.
Rano
1 Al*«» Stop ajrr»m<rtlri.H>~<l̂ t» motor I. ifce»l«»t«l«oax*.

to <he dewae-vaeton ramp MM
•My be fwceoary to uae M ei«emel

t>a reo^ner.*»d ertwyy is Ivofi it
raeatlor far faetar

DCbreklngc

Oatam^nei whettwr OC braMrtgls ON or OfF K.iiod
time of the DC-brake when tha motor Is stopping The bnctton of »te DC-brake
d«pexvi«ont^.4opfuncbon,peramete.:<7 See fcgure 3 5-23

f DC-bra** emotu.»*d

n.tw.»a^

The braking time B scaled according to the frr>quency wtten the DO braking
starts tffftefrtt)ue^te>m)ri,Jria.'ln»^t.«r.C|'of 1 11} the value of
parameter 4 9 rJetermines the bralong bme VVhen me frequency ts < 1 0X of the
nominal, the braking ttme is 1 0% of the set v*lue of parameter 4 9

After a Stop commend the speed ot .henui.x.srex.uce)dtMea.doji«wd«oalexatk>n
larrtpparameler Nrn regenerate OOOT due to tort trier.* OC^̂
speed de4ned by paramrter 4 10

The braking ttme ts defined with
*49

braking resistor for (ester
deoatoration. See figure 3^-24

4 10 Execute frequency of DC-
brake during ramp Stop

See flgun 35-24
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DC brake time et atari

DC bra*

OC-tj

>i us«d

tjrake « active wften the
start command a given This
parameter defines the bme
before the brake « released
After (he bra** K released

nc>eases accord ng to Ihe
sel start (unction parameter
4 6 and Ihe acceierjl on
parameters ( 1 3 4 1 or 4 2
4 3) S«« figure 3 S-2S

ftyutt 3 i-2S DC^V***->a time *< start

S 1 5 6 Prohlbti frequency area
Low IbnK/HIgh limft

In some systems *t may be
necessary to avoid certain
frequencies because of
mechanicaf resonance probkwns

wnn these, parameters t« posmbte
lo set limns lor three sk p
frequency- regions between 0 Hi
and SOO Hz The accuracy of the
setting tsO 1 Hz See figure 3 5-26

Mufti-Step Speed Control Application Page 1-29

Motor control mode
0 * Frequency conbot The UO t«(m na and panel 'elerences ate frequency

references and the drrve controls the output Irequency (output
(ViVtz) treq resolution 0 01 Hz)

Ihe UO terminal and panel references are speed references
and the dnve controls the motor speed (control accuracy i

i Speed cootroi

(sensorles* *i

Switching frequency

Motor noise can be rrunvnued by using 4 rugn switching frequency Increasing irw
swdcfung frequency reduces Ihe current capacity of the SV9OOO

Before changing the Irequency from the laciory default lOkH*(36*Hj >4QM( jctvecfc
the drive derating m me curves shown m figures 5 2 2 and 5 2 3 m chapter 5 2 of the
User's Manual

Field weakening point
Voltage at tha field weakening point

Trve field weakening point is the output frequency wt>e*e the output voiUge
reaches ihe set mai-mum value Above that frequency the output voltage remains
at the set maximum value
6«tow that frequency output voltage depends on the setting of the V/Hz curve
parameters 18 1 9 6 5 6 6 and 6 7 S e e figure 3 S-27

VV^en the parameters l lOandi It nommal voltage and normnat Irequency of
the motor are set, parameters fj 3 and 6 4 are also s*t auUxroAcaly to the
corresponding values If you need different values for the f«sW weakening pant
and the maxtmum output voltage change these parameters afjej setting
paramelers 1 lOandi 11

V/Hz curve mlddU point frequency

If trie programmable V/Hz curve has been selected with parameter 1 a this
parameter defines the middle frequency pom! ot ihe curve See figure 3 5 27

V/Hz curve mlddU point voKage

If the programmable V/Hz curve has been selected witfi parameter 1 B I his
parameter defines the middle po-nt voltage (% of motor nominal voltage) of the
curve See figure 3 5 27

Output vottage at X*ro trequency

If the programmable V/HZ curve has been selected wVh parameter i B trus
parameter defines the zero frequency votage of the curve See figure 3 S-27

Multi-sup Speed Control Application MuKI-step Speed Control Application

f>our*3±J7

Overvoftaoe controller
Undervoltage controller

These per.»na4e<saioettt.ttov»iKir.dervoJUoer̂
Thdrnay be useful in cases where the utllVsupptyvoiUgev...̂ asrnrmthan 1S%—
MO%andtoapptt*ttonrerxj(Tesacrjrtstjrtip^ they
wM change the motor speed In over/undervoltage cases Overvoltaoa = faster
undervoitage • slower

Over/undervoltaot trips may occur when controHori are not used

Response to the rtterertce fault

0-Non

3 « fat*, atweyt coasting stop mode after fault

A warning or a taut action and message Is generated If the 4—20 mA reference
signal Is used end the signal (alts below 4 mA The Information can also be
progremrvriviaAaiWour^oOl.v^vUreAa^

R*spon*« to external fault

0- No response
1 - Warning
2 - Faut, stop mode after fau* according to perameter 4 7

A warning or e taut action and message k generated from the external taut sign*)
ntr.id.gA* Input OIA3 The Mornwtton can also be prograrrmrt Irito dir̂  output
OO1 avid Into reley outputs RO1 andRO2

fhaae »4«pirvlalBn etf the tnotor

0-NoaoKon
2 -Feu«

Phase supervision of tte motor ensures that Ihe motor phases have approximately

Ground fault protection

Ground tau« protection ensures that the sum of the motor phase currents is zero
The standard overcurren protection ts atways working and protects trte frequency
converter Irom ground faults w«h h*gh current levels

Parameters 7 S—7 9 Motor thermal protection

General

Motor thenruji protection is to protect the motor from overhaatng The SV9000 dnve
ttc*pabtoofMappty.ngr.i3hwtiMn^^ NtMtoadraqukes

irwlf be formally overloaded This is true

fan is reduced and the capacity of the motor Is reduced, tf the motor b equipped
with a separately powered external fan. ihe toad derating tf tow .̂ eed b cmalL

Motor thermal protection Is based on a calculated model and K uses the output
cunvntofthedrK«tod.MermkMth«.oadcnthernotar VM.en the motor Is powered
from the drive the calculated model uses the heatslnk teniperaUe U determine
the Wialthermal state of the motor The calculate riwoW assumes that the ambient
lemperature of .ha motor Is 40*C

.tt be k Tr»« thermalMrjt« thermal .
current I? spiKMes the bed current above which the motor a overloaded This
current hi* to * function of the output frequency The curve for K -s set with
parameters? 6,7 7*»«I7 0 wfer to the ftjure 33-28 Thedef4.ultvaluetrrflr.ese
paramelers ere set fcam the motor nenteplale data

Wth ttM output rjun«r.t at H tie frtamu^
The mermal sttge changes w«h the square ot the ou-rerC WMh output current at
75X of IT the tftermal sfage w* reach 56% and w«i output currentat 120%of lT«e
thermal stage would reach 144* The functon wil tnp the drtve (refer par 7 S) if
the thermal suXe reaches a value of 105* The response time of the thermatttcge
ts determined by Ihe tmaconstant parameter 7 B The larger the motor the longer it
takes to reach the final lemperature

The thermal state ol the motor can be monkored ttvough the display <**<« to the
table for mortKoring tans, (UWs Manual Ubte 7>1)

A CAUTIONI mo refnJalrjtf tnocfof ffrja-r jirjf fTpfrjcf ffiir rm-frT ff^i *~g'*i**
motor a reduced eHhef by Uodung tfw ertow or due to dust or Art

Motor thermal protection

-Notlnuse
*W4.ming
• TripfunctUn

•rtoptng !• Mlecled, *e drtve w« atop and activate
wkti the same meuage code If
the taut stage
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Oeacttvaong tie Mai protection by setting the parameter to 0 wti reset the Stan *me
counter to tero

Motor thermal protection break point current

The current can be set between SO 0—150 0% K 1̂ ^
Thtt parameter seta the ve*ue for thermal current at frequencies above the break
pomt on the thermal current curve See figure 3 S-2fl

The value is set as a percentage *f t"" motor nemeplaM nonwnal current,
parameter 1 13 not Bte dnve • nominal output current

The motor's nonwnal ctrent a the current which Ihe motor can wtttatand m direct
on-line use without being overt-tea lad

H parameter 1 13 is adfusted the. parameter a automat.ca.Ty restored to the
default value

Setting tha parameter (or parameter 113) does not affect the maximum output
current of the dnve Para>met>>/ 1 7 atone detemwies: the maximum output current
of thedrrve

MuNI-«lep Speed Control Application

Motor themtal protection. Hme constant

This trne can be s«t between 0 5—300 minutes This ts the thermal (me constant
of the motor The larper ihe motor 9te greater the lime constant The ttne constarti
is defined as the time that • takes me calculated thermal stage to reach 63X of *s
fnal value

vies between differentThe motor thermal tome s specif*: to a motor design and A
motor manufaciiiTers

The default value lor the i«ne constant is calculated based on the motor namepiaie
data from paramelers i 12 and 1 13 rfettfwof Ihese parameters is re&el (fw»n m ••
parameter a set lo defau" value

if the motor's t-, wne is known (grven Dy Ihe motor maoutoclurer) ine I-tie consiani
parameter could be set based on t< tune As a rule of Ihumb the motor thermal
lime constant « minute* equals to 2rt« (U « seconds ts the Ime a moto. can safely
operate at sn tames the rated current) If the dnve is stopped the time constant s
.nternaty increased to three lines the sel parametef value Coohng ,n the slop
stage « based on convection with an increased time constant

Motor thermal protection break point frequency

The Irequency can be set between IO—SOO Hz This e he Irequency btea* poni of
the thermal currertt curve WUh frequencies above this potm the thermal capacity of
the motor K assumed to be constant See figure 3 5-28

The default value ts based on the motor's nameptate data, parameier 1 11 n a 35
Hz tor a SO Hz motor and 42 Hz for a 60 Hz motor More generally * a 70% of the
Irequency at the field weakening point (parametef 6 3) Chang-tig either pa/ameter
i 11 or 6 3 w* restore tha parameter to its default value

Stall protection

Operation

rm 35 28 Uotorfwrmmlct

Motor thermal protection tero frequency current

The current can be set between 10 0 — 1 50 OH x U**,,
Th» parameter set* the value for thermal current at zero frequency Refer to
figure 3 $-28

Tne deficit vafae ts tet assumng (net there a no etrjomal (an cooing the motor
K an external tan Is used ma pararneter can be set to 90% (or higher)

The value • set es a percentage of the motor's rtarneplate norninê  current
r 1 13

current et the current which the motor can stand h direct orHkte use without
betng overheated H you change parameter 1 1 3 this parameter B automatically
restored u the default value

Setting tha parameter (or parameter 1 13) does r>ot affect to the maaurnum out
put current of the drive Parameter 1 7 atone determines rhe maxknum output
current of ttte drive

2 « Trip function

Trtppng and wamng w* grv* a display -ndacaOon w*h the same message code It
tnppngb set on. .he dnve w« stop »rfacl.v.*e It* farf stage Setting the parameter
to 0 wN deactivate the protection and wdl reset the stal tine counter to zero

MuKUtep Speed Control Application

Parameters? 10—7 13, Stall protection
Genenl

Motor aMt project to it protects the motor from snort time overload sCuaKtrts Uce a
staled shaft. The reaction ome of stall prrxec«on cam be set shorter Oxanwittirnotor
•Tfevrn^protocHan, The stal stMebdef.nrxtw.tti AM parameters. 7 11 Stal Current
end 7 13 Stal Frequency If the current ts higher than the set hmit and output
frequency ts tower than the set tm« the stal state tstrue There tsactuaiy noreat
Mfcatton of the shaft rotaoon. Stal protection ts a type of overcunent protection

7 11 Stall current IcnM
f The current can be set between 0 O—ZOO% x 1̂ .̂

tne.tta4thecummlhutttMabov«th.s.w«S^ The value is set as
eperr»r.toget4f>e)moivysriBitiee4i)tano^ 13 H parameter
1 13 Is adjusted, this pan-meter ts automatically restored to .ts default value

The tJme can be set between
2-0—120 s. Thte to Ihe manmum
atowed lime to • tUai. There Is

m **l Ume. See figure
3.5-31 N the .<e«t.Tm counter

710).

The frequency cm be eat

2)-
hi • eteaV the output Irequency
flfff Tfr Tjf anufllfriin BIT
kretS««ftgure3S-30

Parameters? 14—7 17

Underload protecUon, General

The purpose of motor underload
protection « to ensure (hat there
Is toad on the fnotor whea the
dm» to running: H he motor toad
li MdurMd, there might be a

flgun 33-30 Setting *

bfokan ben or dry pump

Uc4oiunrJ.xto..dprotacttonc.>n

7 IS end? H Tta underfeed
ourveMaaqutve^curvveet

frequency and the

Mu«-stap Speed Control Appttcatlon Page 3-35

field weakening port. The protection is not achve b.Sow 5Hz (the underload
counter value (s stopped) See figure 3 S-32

The lorque vafuM (or setting the undertoaW curve are sef wtfft percentage values
wriichfiefw to the nomariat torque c< the rrto^ The motors riamepWe data
parameier 1 13 tne mrjtoTs itorriiTitf ojtTrHK ertd drtm^ no^
used to I.M the sca^ ratio for tTM.r.temai.txqu« value Hother than a standard
mour B used with the dnve the accuracy of the torque calculation is decreased

Underload protection

Operation.

0 =Notmuse

2* Fault

Tripping and wemng wfl give a dtsptty tnd.ci.oon wtt ttw sarrte rr-es*.̂  code H
rtec*ve,twdrrvew««taper,d«

time counter to zero

7 15 Underload protection, field weakening area toad

The torque err* cen be eet betarwen 2O 0-150 % x 1^^.

This paaTameter t» the vaeue far the minimum aJowad torque when the output
fraquency ksabove t«f*ldw««^«.T.grx,.ntS4««rjore3S-32 « parameter 1 13ls
adHOled, this fjennwler Is a-Jtorrujbca-V r-*fcxad to ta rfctau* «tue

7 i<
The ion)uelne1c.wi be .w( between 100—150% xT.M^

This p.*.wi,eteT*tr» veto fwf^marwnum

counter to accumulate the underload time Refer to the figure 3 S 33
tf the underload counter value goes above tha Imt, the protectwn wM cause • mp
(refer to .he parameter 7 14) H the dnve o stopped the underload counter a reset

fqure 33-32 Setty et*+*mum to
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Automatic reeled number of trte*
Automatic retUn trial lima

parameters 6 4 fl o The Start (unction lor Automatic restart is selected WNTI
parameter 8 3 See figure 3 S-34

Multi-Map Speed Control Application Page:
Automatic reclart a Her reference fault blp

0 No Automatic rvslart after reference lauR
1 Automatic restart after analog current reference signal (4—20 mA)

•eturns lo Ihe normal level (»4 mA)

Automatic restart after ovaMundertemperetufe fault trio

0 No automatic restart afler temperature utufi
1 Automatic restart after heais*tk Iemoerature has fWurrted lo <s

nomxai ksvel between 10 C—*75 C

starts can 6* made dunng Ihe

figure 3 5-34 AUorneac restart

Parameier 6 1 deterrrw.es how many automatic
tnal trne set by the parameier 8 2

The time counting siarts from the (Vsl autorestart if the number of restarts does not
exceed the value a) the parameier 8 t dunng the mat tcne W»e count ts dean*} afl«
(he in»l time has elapsed The next fault starts the count ng agam

Automatic restart, start function

The parameier defines the start mode

0 c Start with ramp
1 Frying start see parameter 4 6

Automatic restart after undervoiug* trip

0 - No automatic restart after undervo*jge fau*
1 - Automatic restart after undervoKage faun condition returns to trte

*>ormaf condition {DC-*n* voltage returns to the normal tevet)

Automatk restart after overvoHage trtp

0 * No automatic msujrt aft«r overvolUge taut
1 = Automatic reatart after overvoKage (auR corNMion returns to the

normal condMton (OC-ink voAage returns to the. normal tev*>)

Automatic restart afUr overcurrerrt trip

0 No automatic restart after overcurrent fault
1 ~ Automadc restart after overcurrent lautts

Paoe3-3B MutU-step Speed Control Application Pi-control Application

PI CONTROL APPLICATION
(par 0 1 -s 51

I Pi-control Application

4 t General
4 2 Control trO
4 3 Control signal tog*
4 4 Paramelers Group l

4 4 i Parameter taWe
442 Description of Groupl par

4 S Spec.alrjafameters Groups 2—6
4 & t Parametectabta
45.2 Descnptkin of Groups

46 P»^ reference 4-36
4 36



Pt-conb-ot Application Pi-control Application

4 1 General

In PI control application there are two I/O
terminal control sources Source A ts KM PI
controtte» and •ource B is the direct frequency
•eterence The control source a selecled wrth
}(B6 .nom

/the Pi-coon-oner reference can De leteded
from an anatog input motorized {digital)
potentiometer or panel reference Th« actual

4 2 Control WO

value can be selecled from the anatog inputs
or from mathematical functions of the anatog
Inputs

The direct frequency reference can be used
for control without Ihe PI controller The
frequency reference can be (elected from
anatog Inputs or panel reference

•NOTCI

4 3 Control signal logic

The togic flow of the l/O-coo&ol signals endpushOutton Mgnais from the panel is shown m fi
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4 4 2 Description of Group 1 parameters

1 1 1 2 M-r-ltn-Jm/majOrnum frequency

[>e(nesf™quency.mteo(theSV9000

The deuMM majtarnum value lor parameters 1 landl 2 a 120 Hz. By setting 1 2

trom 001 Hz to 01 Hz

1

ate from the set nwitmum frequency (par 1 i ) to ete set maximum trequency
(par 1.2)

1 S Pl-»n<rorUf taki

Thk paTafTteterdefnes the gam of the Pt̂ ontroter

Nthtspav.wtetoj|iaetto100% a 10* change « error value causes ttte controeer
output to cnervae by UO HL

1 6 PlceMifcqBer Mhne

Deflne.1 Ihe lr»̂ graeanlime of the Ptxxweroler

T*t,f~~«~t~A**~t*i*fttt»m*rin*Mnax*xamiit hat the SV9000 v>H •H^̂ H

provkte short larm K.fe^H

corwtant thai area from 0 Hz to tw fWd »nMher*g poW

A Inear V/Hz ratto should be used m constant lorque appfecautxis.

This default setting eheuW be used If there Is no special nqû ement for
another aetdng

•w Irequency to the area from 0 Kx to the field weakening
1 point (par &$)*tt*r*thenotr***oe*&*tupt*e4totoemo*x See

•oure 4 4-2

Trte nvotor njns uiidem>e0netAed t>ekw

appicajJon* where tie torque deniand c4 tSe toed is prorxNtlorial to the ..quare ot
the speed, •» •" cemtrftugeJ lent end pumps.
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L*~# inct xxumj V/Hr curves

The V/H1- curve can be programmed w«htt»ee diHerent points
The parameters fo> programming are e'pta>ned m chapter 4 5 2

A programmaDle V/Hj curve cart be us«d rf the standard settings do
not s»ltsty the needs of the apphcation S*fl figure 4 4-3

Figure 443 PrograrnmttHe V/Mt curve

V/Hz opttmta* Ion

Automatic The voltage to the motor changes automatically wtiicn makes the

torque
boost

motor produce enough lorque to start and run at tow frequencies
The vofuge increase depends on the motor type and horsepower

Automatic torque boost can be used hi applications where starting torque due lo
starting faction s h-glx e g « conveyors

NOTE i trttugh torque tow speed apf*catons t is tt^fy the motor <^io^rfteaL

K O^emotfxrt^ to run kfipmkmg^brne under these cortd^ special

fltentnn must oe paid to oooUng, tt*e motor Use external cooftng (of the
motor if tne temperature nse is too htgtiA

Nominal vottao* of tha motor

Find this value V_from the nameplate of the nvxor

This parameter sets the voltage at the field weakening p̂ ni parameter fa 4 to

100X<V^.

Nominal frequency of the motor

Find the nominal frequency f_ kom the n^mecMate of the motor

this parameter sets the Irequency of the lietd weakening pomi parameter 6 3 i
(ne same varue

Nominal »pee<J of the motor

Find this value n. Irom the nameplate O* the motor

Homlnal current o< the motor

Find the value I from the namepiale of Ihe
lunction uses this value as a reference

* Trie internal motor r
Hue

I 14 Supply voltage

Set parameter v.Hue according io ihe nom-nai vouge of tne supply

Values are pre-defined for voltage codes 2 4 S and 6 See table 4 4

Parameter conceal

Defines which parameter groups are available

0 - all parametorgroups are visible

1 *• only group 1 b Vtsitrie

Parameter valua lock

Defines access to the changes of Ihe parameter values

0 ^ parameter value changes enabled

1 = parameter value changes dtsaMed

To adjust more of the functions of (he Pi-Control application see chapter 4 5 to

modrfy the paramelers ol Groups 1—ft

Page 4-6 Pi-control Application

4 S Speclaf parameters Groups 2-

4 5 1 Parameter tables

Croup 2. Input signal parameters

Rtngi

Pi-control Application

B

B

I Oefeux | Guam |
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Group 3 Output end eupervUlon perernafore

Rin î PSJT

0»-t_ Onwt*. I

tn-control Applkcaqon

Output*en Ml

Group 4 Orfv* control parameters

• Peremaiter neliM on be Oiangad only >>hen tat *•*• e

Page 4-12 Pt̂ entrolAppllcetton Pr-control AppKcadon Page 4 13

Group? Protections

Croup i. ProttJbM frequency peremeteoi



Group I Autorettart parameters

Pi-control Application

4 5 2 Description of Group* 2—8 per at

Tabto 4 S- f SpeCatVparamefeni Groups 2—S

2

3

S

G

7
8

9

External laud

External taut.

Hi*n enable

Ace ' Dec
t«r>e setea
Reverse

Jog speed

Faufl tesel
Ace/Dec
operation
proTMMed

DO*raWng
command

10 Motorfchgital)
pot UP

closing contact

operung contact

contact open
contact dosed
contact open
contact closed
contact open
contact dosed

contact do&e a

contact closed
contact closed

contact dosed

contact dosed

Faun s shown and drive responds
according to parameter 7 2

FauM Is shown and drtve responds
According lo parynetor 7 "2

Stian ol trte motor disabled
Stan of Ihe motor enabled
A^ceteration/Deceieraiatxi tame 1 selected
AcceteiaMxiTDeceiMaiirxi time 2 selected
Forward If two or more inputs are
Reverse programmed to reverse only

one ot them is required >o

Jog speed selected lor frequency
lefeir-nce

Resets an faults
Stops acceleration and deceleration unirf
the contact is opened

in the stop mode the DC-braking operates
until ihe contact B opened see figure 4 S- 1

DC brake current a set wtth parameter 4

Reference increases until trte contact s
opened

M) Slop-marM - ranyi
b) Slop-mode * co»song

Page4 16 Pi-control Application

2 2 OIA3 function

Sefectons are same as n 2 1 except

10 Motor<dtgilai) contact ctosed = Reference decreases until the contact is
pot DOWN opened

2 3 VB signal range

0 " Signal range 0—10 V
1 * Custom setting range from custom rtvrMmum (par 2 4) to custom

m»nvum(par 2 S)

2 4 7 5 V_ custom»e«ngmWmum/mwtimum

These parameters sel V_ for any input signal span witntn 0—10 V

Minimum setting Set the V_ stonal to (s rrurwnurri level setect parameter 2. 4
press the Enter button

Maximum setbng Set the Vw signal to its rnawmurri teveL select parvnetef 2 5
press the Inter button

Hotel The parameter values can onry be set w«h tha procedure (not wtth arrow up/arrow
down buttons)

Vfc signal Inversion

Paramet«r2G>0

Parameter 2 6 «= 1

no inversion of anatog Vv signal

inversion of anatog V_ signal

VB signal fitter time

f Hers out disturbances from the
incoming analog V_ signal
A tong fiMering bme makes dnve j
response slower
See figure 4 5-2

2 < Analog Input 1̂ , signal rang*

0*0-20 mA
1 -4—20mA
2 - Custom signal span

2.9 Anatog Input ̂  custom
2 10 settlne. ntMrnuRimwdmum

With these parameters you can
scale the Input current slgnat<IJ
signal range between 0—20 mA

Mrtmum letting Setttel.
signal to Its rnlrtlmum level,
aetect perarneter 2 9 press ttte
ErUar button
U«*num setting-Set the I.
signal to •» rntMttmum level
selecl parameter 2 10 press
the Enter button

Not*! The parameter values can only
be set wtrt this procedure (not
wtth arrow up/arrow down
buttons)

2 11 Analog Input 1̂ , Inversion

Parameter 2 11 «0 r» Inversion

Parameter? 11 • 1 inversion of



Pl-corit/o< Application

Analog Input lb filter time

F*t«n out disturbance* trom In*
mooming anatog (^ signal A tong
filtering lime makes dnve
response slower
Se«ngure4 S 3

DIA5 function

1 E rtemai faun closing conuct - FauR Is shown and motor ts stopped when
the input e active

2: External faun, opening contaa - fault la shown and motor ts stopped when
the nput b not act**

3. Run enable contact Open * Start of the motor disabled
contact ctosed •= Start of ttte motor enabled

Pt-eontrol Appltc.au.

4. Ace. /Dec

time select
* Acoeten.*orVPe^eratJof. ume 1 sehjcted
= AcoelaraoonyDeoeleratton ttme 2 setocted

contact open
contact closed

* Forward
* Reverse

Ktwaorrnareciputtare
programmed to reverie ortfy

t Jog speed

7 FauN reset

8 AccJOec
operation
prohibited

ffr DC-braking
command

contact dosed * Jog speed selected tor freqency reference

contact ctosed - Resets al faults

contact ctosed

contact ctosed

ttte contact is opened

- In the stop mode the DC-braking operates
until the contact Is opened aee«gur«4 S-i
DC-brake current is set w«t> parameter 4 B

2 14 Motor potonttometar ramp tfme

Defines how fast the atecttonic motor fdtgttaf) poterKometer value changes

2 IS Pf-conlrottor reference signal

Anatog voftage reference Irom terminals 2—3 e g a potonbOmeter
Anatog current reference from termtnats 4—6 e g a feartsducer
Panel reference rs (he reference set from the Reference Page (REF)
Reference r? Is the Pt-controNer reference see chapter 4 7
Reference value rs changed wtth dagrtat input signals D1A2 and OIA3

switch In D*A2 ctosed * trequency reference naeases
switch an DIA3 ctosed * frequency reference decreases

Speed of the rH«rence change can be set w*h the parameter 2 3
Seme as setting 3 but Vie reference value is set 10 the mirwrium frequent
(par 1 1 leach lime the dnve is stopped When the value of parameier i
is set lo 3 or 4 me value o( parameter ? i -5 <»utorrvalic*Hy set to 4 and
value of ihe parameter 2 2 ts aulomabca*v set to 10

2 16 Pt-controH*t ecUiat value ealectlon
2 17 Actual value 1
2 18 Actual value 2

These parameters select the Pi-controlier actual vak>e

2 19 Actual value f minimum acate

Sets the mmmum scahng poml lor Actual value 1 See figure 4 S-6

220 Actual valu.ni»wtmum*caW

Sets the rnaJtlmum seeing point for Actual value 1 See figure 4 S-6

2 21 Actu*.1v..4ue2frrfnlniiaMiwate

Sets the mmimurn seeing port lor Actual value 2 See figure 4 5-6

2 22 Actual value J rnaxlmum scak

Sets the maxntum scakng pomt for Actual value 2 See figure 4 S-6

2 23 Error value Inversion

Thus parameter allows you U mvert the error value of the Pl-controlterfand thus
the the operation of the Pl-corilroiter)

f*0ure 4 5-6 Examples otectoM veJue •caerir} of ft ngulMOi

Pf-control Application

2 24 Pf-ot
2 25 P.-CO. mtlmrt

These pararneter set the m*rwmum and majumum values of the Pl-corwoHet output.
PiWMwtervalue•rr.Ks parl 1 <par 2 24 <par 2 25

2 K Dfract frequency reference Piece B

AnaJogvc4.it0eraferar.cefrcmUnT.tna.k2— 3,eg a potentiometer

tr*F
Reference rl is fta Place B reference, see chapter 6
Re^erertce value is changed wttdigtal Input signals OIA2 and OIA3

tn OIA3 closed • frequency r

4 SarmM teSty XbUttorefereriOBvefue is .M

1£M»etto3or4,ve*MOftf*perarr*etor2 1 te automaQcafY set to 4 and
veiue of the peremeter 2 2 « automa«c«ey set to 10

2.27 Source B fWetauce ecaHnfl, tntnlmum valuertnartnum value

2.2t Se«e^fenb.O<pBV 2 2 7 < p . w 2 2 f t < p e r 1 2

See f.jwe.1 «tS-7 and 4*«.

Re<W.VK» Kaeng per 2 2S ' 0

Pl-contrel AppHcaflon

3 1 Analog output Content

See table on page 4 10

3 2 Analog output ftttortkne

Fitters the anatog output signal
See figure 4 S-9

3 3 Analog output Invert

E anatog output Signat

be ether 0 mA or 4 mA. Sea
«gure45-B

3 5 Analoa output acate

Scaling factor for analog output
Seeuaure45-11
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Digital output function
Relay output 1 function
Retey output I function

ntiol mod* *«I*CIKI Miti progr push burton *j
• on am* ooet nutuo* it* t*l
kriMi (per 1 19 «*} 3 XI)

7aM* 4 5-2 Output &gruMs vw DO I ma output relmys RO I and KO2

3 S Output frequency Hmlt 1 supervision function
3 11 Output frequency (knit 2. supervision function

0« No supervision
1 * Low feme: supervtston
2 * High fimtt supervision

tf the output frequency goe«unte/r>w the setter* (3 10 3.12)thtsfunctK>ngenera(es
a warning message via the digital output DO1 or via a relay output RO1 or RO2
deperidir,g on î iMrtlirvgs of the parameters 3 6—3 8

Output frequency Hmtt 1, supervision value
Output frequency ttmtt 2, supervision value

The frequency value to be supervised by the parameter 3 9(3 11)

See figure 4 5-12

Torque Mmrt supervision
function

0 = No supervision

1 - Low limil supervision

2 = Htgh Imrt supervision

it trie calculated torque, value goes
undercover Ihe set kmit (3 14)thrs

me ssage va the digrtal output DO i
or via a relay output R01 or RO2
depending on Ihe seR.rtgs of the

•—3 6

Torque limit superv.,.on value

The calculated lorque value tobe supervised Dy the parameter 3 13

Reference timtt supervision function

0 * No supervision
1 E Low em* supervision
2 = High imrl supervision

II the reference value goes under/over the set ITTM (3 16) tha (unction generates a
warning message via the digital output OOl or via a relay output ROl o>
RO2 depending on the settings of the paramelers 3 G—3 6 The supervised
reference is the current active reference H can be source A or 8 reference depending
on DB6 Input or panel teference M panet ts tne active conbot place

Reference HmH supervision value
The frequency value k) be supervised by me parameter 3 IS

External brake-oft delay
External brake-on delay

The lunctton of ttte external brake can be delayed from the start and stop controt
signals with these parameters See figure 4 5-13

The brake control signal can be programmed via the digital output DO1 or via one ol
the relay outputs ROl and RO2 see parameters 3 6—3 8

Drtve temperature HmH supervision

0 = T4o supervision
1 = Low hmN supervision
2 = High hr* supervision

tfTte lemperature of the dnve goes under/over the set ten* (3 20) this function
generates a warning message via tne digital output DO1 or via a relay output RCn
or RO2 depending on the settings at the parameters 3 6—3 8

Drive temperature limit value

The temperature, value to be supervised by paramet« 3 19

Page 4-24 Pi-control Application Pl-control Application

Flaunt 4£- DEntmmltnteconM *)St*VSiop logic eetocton per 2 t-0 t ot 2
biStzrVSioetogK Detection per 2 1-3

Ace/Dec ramp 2 shape

The acceleration and deceleration ramp shape, can be rxogrammed w«h these

4 1
4 4

em ramp shape TtorxXpul frequency .rniiiedalely
te*owt Ihe Input wth a rampbrnaMt by rwameterst 3 1 4(4 3,4 4tor Ace/Dec
em. 2).

SeWng 01-10 second* far .j i
(4 2) causes an S-eheped ramp
The speed change* are •mooth.
Parameter 1 37 1 4 (4 314 4}
determines tha ramp time ol the
4ux*leral.or*tocel»ra(ion In Ihe
middte of the curve
See figure 4 S-14

Theee value* oatreepond to the time raqutad for .tw output frequertcy to a
from the eel Minimum frequency (par 1 1) to the set ntailmum frequency
(par t 2) With tht» paremeter R ta posalblte to cet two different exxwferMlon/
daceteralton ttmea tor one appNcatton. The active set can be selected wtth the

Brake chopper

0 = No brake chopper
1 * Brake chopper and brake tes-
2 * External brake chopper

Wnen me dnvt: a decelerating the motor tne energy stored m the inertia of the
motor and the toad ts fed nto the external brake resistor if the brake resistor is
setectext correctly the dnve is able to decelerate the toad w*h a torque equal to
that of acoeleraboa See the separate Brake restsfor mstalUtion manual

Start runctlon

Ramp

0 The drtve starts from 0 Hz and accelerates to the set reference frequency
within trwsHacttterabon Urne (Load tnerw or starting friction mayexterni

bme*)

1 The drive starts lr,to » running motor by frst f«.̂  a.*-x>e«d tM rnotar is
runnlngat Searching starts from theiruudmuro .requer-cydownunW the
acUa(freoueAcy(««ched The. output frequency then accetorstes/
deceteratts lo the set reference value at a rate detem.if.ed by the
eMoateniltorvidecateretton ramp paramtfters.

Use this mode t the motor mey be coastng when rhe s»î  cornmarrf te given
VVirh 1t« f.yrig .rtart t s possibte to tlte tr̂ Kr̂

Stop function

Coasting-

0 TrwnwtocXr.ssUteanuixsor.lioi.̂
commend

Ramp

1 After Ihe Stop conwujr* tt* f*>eed erf iM rr-otor to dec.rler.Xed .Keoitl.ng to
Mdec^er.Mx,nrampt.Tr.e parameter If ffte regenerated energy ts Wgn t
may be necessary to use an external braking resistor for faster

DC braking current

Defines the current infected Into the motor dunng the DC braking

DC braking time at stop

Driir.«* « braiur.g is ON or Of F and trte bra.x,r̂
^stopping Tr»lur.ct,wry^K;-br,f*lwJdeper^
4 7 Seefigure4.S-1S

0 OC-brake to not used

HI DC-brake to n IM artd te function depends on the Slop funct«>n (P**"1 4

7} and the time depends on the value of pararneter 4 9



>4 Application

SfflP-functton » Q t

After Hie itop cccnmand ihe motor w* coast to a stop with the SV9OOO off

With DC-tniection the motor can be, etectncatty stopped In the shortest possible
Wne wt.houtus.ng an ophonal external braking restsUr

The braking tnte ts scalM according lo the frequency when Ihe OC-
oraklng starts K the frequency i» >nominal frequency of the motor (par 111)
sentng value of parameter 4 9 determines the, brelung bme When the frequency a
< 1QX of the nominal the braking lime ts 10X of the **M value of perameler 4 9

Pf-conlroJ Application

DC-brake tbne at start

0 tX: brake te not used

>0 DC brake Is active when
the start command is
given 7ha parameter de-
fines the bme before the
brake t* released After the-
brake ts released the output
frequency increases
according to me set start
function parameter 4 6 and
the acceteraton parameters
< 1 3 4 l o r 4 2 4 3 ) S e e
figure 4 5-17

figure 4 S tf OC tsrtkno. tme*t
Jog speed reference

Parameter value defines the Jog speed selected wth trie digKat input

f?u>*4i-1S OC-6rete.fr*">• .vA*r.0*r 4 7*0

Stuo-tuncHon • i irmmel

After tte Stop command llw speed aftrterrtotc*BnMuc^bas>^ on t
ramp parameter V m regeneration occurs due to toad media lo a speed defined
tvllh parameter 4 10 when? Ihe DC^Lva*r.o starts

The bralang time Is defined with parameter 4 9

tf rt.gr, inertia exists it is recomrnended to use an external brakng resistor for taster
dece.eta*bn. See figure 4 S-t6

Execute frequency of DC-
brake during ramp Stop

See«gure4S-16

Figure4S-16 OC-oralungl*newtteapar 4 7 = 1

Low HrnWHIgh UmH

In some systems it may be
necessary IO avoid certain
frequencies because of
mechanical resonance problems

W«n these parameters « a passable
10 set limits for three "skip
frequency* regions The accuracy
of the setting is 0 i Mi

Motor control mode

0 = Frequency control
(VM)

* Speed control
(sensortess vector)

The UO terminal and panel references are frequency
petal BOOM and fhadn.fecon.tols.fte output frequency
(output freq resolution 001 Hz)

The VO terminal and panel references era speed

(control accuracy 10.5%)

Switching frequency

Motor noise cen be mvumized using a t*gh switching frequency Increasng the
frequency reduces the capacity of tne SV9000
Before chanojrtg the Irequency from the taaory delauR 10 kHz {3,6 kHz >40 Hp)
rJwck trie dnve deratiTia.^ the c«vessnovm.nl̂ ^ 2 and S>3n chapter
52 ot the User's Manuat
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« 9
C 4

Held tmakertlng point
Voltage at the fMd weakening point

The *eW weakening port « the output freouency where the output voKage reaches
tM.Urtmeic.nium value (par 6.4) M>ove»*.tnq(ter^theoUb^wlttgetematnt
atVv.Mlmav.Timjmva.ua Betow.het.Teq>«rKyoulputvoK.)ged^>«r̂

-
. T e q > . ) g r

ofth« VrKtanvpemneterkl 8 1 96566end6 ,7 See figure 4 S-19

When pewametars 1.10 end 1 11 rnminal votage and nonunat .tequency of the
motor are set paramelers 6 3 and 6 4 are also sel automatically to the
comsspondNig value*. 11 you need rWle«rO( values far tt^ 6eid we^erw^ port aod
the max.mum output votage, change these parameters after setting parameters 1
IO end l 11

«N* curve, middle point frequency

i cuve has been selected wthpar.vneter1 a, this parameter
See figure 4^-19

VHz curve. •iUKi point voltage

fttrtepioanOTMteMaVlHt curve has been selected wttpajannterl 8. this parameter
tlM.es the mUdtopoMvoat.̂ a(%c^mcW Seeftoure
45-18

J '-ntwxem frequency voltage ot he curve See figure 4 5-18

Parameter C S Parameter i J
(OrWSKil

t f J U^«vo*eg« contreJUr

TTMM pet.vi.elen e«M tn* overnmr̂ ^

they

und-wvoiteoa-etower

rtMtftmtenafeQe elpt may occut *h*n Ha nonnrjlan urn not marl

Retponse to the reference fault

0 = No response
1 'Warning
2 -Fault stop rnixto afltw t.tut accordng to parameter 4 J
3 « Faui, always coasting stop mode after faun

A warning or« fault acton and message « generated t the 4—20 mA reference
signal ts used and the signal faffs betow 4 mA The information can a<so be
prorjr.»mmed via d.g*al output OOl and va relay outputs ROl and RO2

Response to external fault

2 * Fault, stop mode after IBM! according to parameter 4 7
3 - Ftt*. anvavs coasting slop mod* after fau*

Aw.»>™x,o/ateu*.<lwar*drr.es**..»«o*^
In trei d.«4W Ireput OIA3. Tlw Inlb̂ ^
DO1 and fnto ntay outputs ROl andROS.

Ptwee MJpervlslon of the motor

0« No action
2-Fau*

Ph*M e .̂yvlx.tm of •« ITOIOT etisurcs tfw

Oround fae.1t protection

0-No action
2-Feu*

Ground taull^^^-—i-^^^^^Mto^rjia^noiotphteecmr&lfieiQ

T1wgnMrtfl.TQ.wc.to It **wyeworU.9a^
ground fauftt Wtrt high current tevets.

Parameters T 5—7. • Motor thermal protection

General

i M lo protect the inotor from overheating TheSVSOOOMotor ttermal pratecHon M to protect the inotor from overneanng ineavwuu
dny« » captfito Of UVfjiytrtg fiiarw^
requires tils high current there Is e mk that thernoto w«bethermaly*ver
loaded. Trw % true etpectaty M low iVBqu.y.c.e.t Wtt kiw frequencies the

ducetlV

l protettiori H beied on * ra-iJeltnl rrmrlil an" 1 n— **" —TJ

.̂v-> * ̂ ..—i— -^ >—4* — «^ —^^ When Ihe power* turned

B- TMcMcutettdmodel

r imor Ifurmal prolactton ran hi iî ijelil Hi iifMr.g lan inl pewmetert, The
thermel eummt I, ..pecAe* tta toad current above whlrA«wm,*ar.«<n.>M.Mfl
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Tha current emit ts a function of the output frequency The curve tor I, a set with
parameters 7 6 7 ? and 7 9 refer to the figure 4 S-20 The default values of
these parameters are set from (he motor nemo plate data

With the output currem atl Ihe thermal slate w* reach the nomnval value (100%)
The thermal state chartges with the square of the currem Wrth output current at
(SXotl tî ihe^n.al stale w« react) 56% artdwnhouU>ulct.TrantM 120%o»l,
the thermal stage would reach 14414 The function wW tip the drtve (refer par J
*>) if Ihe thermal model reachea a value of 105% The response tvrw of the
thermal model a determined by the bme con* (ant parameter 7 6 The larger It*.
motor tn*- longer • lakes to re*c* Ihe final lernperature

rtw thermal sWte at the motor can be monHored through the display Refer lo if*-
table for rnontfonng items (UstV* Manual table 1 3-1)

Motor thermal protection

r/nj calculated model does not protect the motor it ttta c
ol ttte rnotot is reduced wffier by bfctcAmg the auHo<# or
dust or dirt

Pi-control AppllcaUon

1 - Waring
2 = Tnpfuncbon

Tripping and warnmg w« grve a. display Indication with Ihe same message code It
mppmg i* selected the drive wril stop and activate the tout! stage

Deactivating the protection by setting (rus parameter to 0 w* reset the thermal stage
of the motor to 0%

Motor thermal protection break point current

The current can be set between SO 0—1SO 0% K t̂ ,̂ .
This parameter sets the value lor thermal current at frequencies above the break
point on Ihe thermal current curve See figure 4 S-20

The value ts set as a percentage ot the motor nameptate nominal cunert Darametet
t 13 not Ihe drive s nominal output current

The motor's nominal current ts the current wruch the motor can withstand m dred
on-knq use without being overheated

B parameter! 13 ts adjusted Ovspar.»meterlsautomal.î lyrestc<ed totrwdefaun
value

Setting thts parameier (or parameter 1 13) does not affect the maKimum output
current of ttte dnve Parameter 1 J atone determines the mammum output current
of the dnve

7 7 Motor thermal ptat«ctkin. z*ro frequency currant

The current can be set between 100—150 OX xU,̂ .TrvB parameter sets the value
for thermal current at zero frequency See figure 4 S-20

Tr*o«rfau«vaKj«tesM.wsi*Tur.3.t.Mthe«.STO If an
external fan is used thcs parameter can be set to 90% (or higher]

The value « set as a percentage
value of the motor's namepfate
nominal currenL parametef 1 13
no* the dnve s nominal output
current The motor's norrunal
current e the current which Ihe
motor can stand m *rec( on-true
use without being overheated

It you crvange the parameter 1 13
tits paratrtetef is automatic**/
restored to the default value

Setting ttvs parameter (or
parameter 1 13} does not a flea to
rhe maximum output current of the
dnve Pjvameter 1 7 atone
determines the mammurn output
current of the drrve

Overload ar«a

Figure* $-20 Motor Ififfmtl Current l

Motor thermal protection lime con*tanl

Tha ome can be set between 0 S— 300 minutes This
is the thermal ume constant of the motor The larger the motor the greater the
tvne constant The tme constant ts defined as ihe time that «l lakes the calculaied
thermal $iate to reach 63% of u final value

The motor thermal bme ts specffic to a motor desjgn and it vanes between dmererv
motor manufacturers

The detauft value for the tnw constarK B calcutated based on the motor namepfate
data from parameters 1 12anrjl 13 Metfherof tfiese parameters a reset, then
thts parameter ts set to default value

tf the motor's L. -ume is known (given by the motor manufacturer) the bme constant
parametef coutd be set based on t, -twrve As a rule ol thumb the motor thermal time
constant« minutes equals to 2^ (L, m seconds s the time a motor can safely
operate at SB umes the rated current) rf the dnve ts stopped the ttme constant rs
intematy increased lo three omes the set parameter value The cooling n the stop
stage ts based on convection w*n an ncreased ttme constant

Motor thermal protection, break point frequency

Thts frequency can be set between 10— SOO Hz
Thts is the frequency break pom of me thermal current curve Wtth frequencies
above thrs pew*, the thermal capacty of the motor ts assumed to be constant
See figure 4 S-2O

TtieoetautvalueKb.KedonlterivXQr'sriamep^ 11 Mb 35
K2frxaSOHzmr*orand42H2fwa60HznK*or More generaay K is 70% of Ihe

6 3) Changmg erther parameier

Pt-control Application Pi-control Application

7 12 Stall time

Figure 4 $J1 Cela*etng motor lempermlvre

— 7 13, SUfl protection
General

Motor stal protection protects the ma&tmthrttfaox9t*r^sMuetx>n*i**e
staled shaft- The reaction Ume of, stal proleetton wn be s*M .trwrter trtan wtrh
motor thermal protection. The fta*. state b deftied wift lwo parameters 711
Stal Current and 7 13 Stal Frequency ft* the current Is higher than the set imn
and output Irequency Is tower than the sefamM the .Hal slate Is true Thereto no
kue detection of srujA rrXatort Stall protection is a type of oven*.rrert protection

7 10 Stafl protection

Operation.

0-Not In use
1 « Warning
2-Trip function

Topping end wemlng wil grve a display Indication wMi to sama message code It
tripping is s^oatrwcVtvewt*1 stop ertdadrvM Setting the parameter
to 0 win deactivate the protection end wil reset the stal bme counter to zero

Stan current I knit

The current can be set between

ki the stal stage the current has
to be above thle amR. See figure
43-22 The value keetas*

percerttageoftrMfroiarsreime-
ptete furnfnef current pererneter
1 1 3, imotartr'oml̂  current.*

re 4 S-22 SeeVy the eiet t*ereeterM*x

The tnte can be set between 2 O— 120 $
Trus ts tne maxmum atowed Une for a stal There is an mtemal up/down counter
to count the stall bme See figure 4 5-23 * the stal bme counter value goes above
trus WmK the protection wil cause a tnp (refer to parameter 7 10)

Maximum stall frequency

The frequency can be set between

..
In the stall slate the output
trequency has to be unafterlhan
ints fcrnrl Refer to figure 4 S-22

F<pure4$-?3 Counting the staff fane

Parameters 7 14

General

-7 17 Underload protection

motor while the drive is Mining. K the rnolr* to.̂  te reduced, irtew mlgN be a

problem n the process. e4j broken be* or dry pump

nbeedTuW^
parameters? 1Sand7 16 The underload curve fca Kjutired o-rve f-
zero frequency end the field weakening point Tht pmtecBon t§ not acttve ttetow S
Hz (tl̂ undertoed counter value ts stopped) See figure 4 5-24

The lorque values for setting the underload curve are set wth percentage values
whichreter lo the nominal torque of the motor The motor's nameplate data
parameter i 13 the mctofs ronvv^ currerit and tte dnve s oorooal current itl
aueusedtofe*Jttwsr*.^raloforih«inlerrialto Holherthan.!
slartdard motof ts used with VM drtve the accuracy of tha toroue calculation &

decreased

Underload protection

Operation

-Warning
-Fault

tripping k set active the drtve wtj stop end edlvert Ihe fau« etege

DeactrveUng the protection by aeMng this parameter fct 0 wMreset

ume counter to lero
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Underload prMectton, field we«k*nlna eraa to

Torque tart can be set between

Th«* parameter a ine vetue lor
the minimum eMowcd lorque
when me output frequency «
abov* ihe fleW weakening point
See figure 4 S-24
H parameter 1 13 s adjusted this
parameter a *utomai<_a»y
restored la its dH*ufl va*ue

figure 4 5-24 Stttmg of nwwnum *j»rf

Underload protection lera frequency toed

Torque kmil can be set between 10 0— 1 SO % K I_>M_

Thts parameter a the value for the mm-mum ...tov̂  torque we* zero frequency
See Kgure 4 S-24 Hperemeterl 13 » adfuslvd thei parameter Is automabcaly
restored to «s def aul value

Pi-control Appltcatton

Underload Ume

Th*s erne cen be sef between
20— 6000s

Thts b the maiumum allowed bme
for an underload state There is
an nlenujl up/down counter to

See figure 4 S-2S
If the urtdertoad counter value
goes above (his am* tneprotec
ton wel cause e tnp (refer to the
parameter 7 14) ff trie dnve is
•topped the underload counter is
reset to zero

Automatic restart number of tries
Automatic restart trtalttma

The Automatic restart function restarts the dnve after the faults selected. w*h
parameters 8. 4—8 B Tha Start function for Automatic restart n selected with
parameters 3 See figure 4 5-26

figure 4 S-26 Automatic restart

Parameter 8 1 determines how many automatic restarts can be mad* during <ne
trial bme set by the parameier 6. 2

The ume counting starts from t*e first autorestart rf the number of restarts does
not exceed the velue of the parameter 8 1 dunng tie tnat erne the countng ts
cteared after me rial time has elapsed The next tautt uarts the counting agam

AiJtornatlc reetarf, start function

The parameter defines Ihe start mode

0 « Start wtth ramp
1 = Fty-rig start, see parameier 4 6

Automatic ntttrt after tmdarvoKage trip

0 - No automatic restart afl«r unocrvo*age tnp
1 - Automate restart after undervottage (aut condrtxxi returns to normal

{DC-enk voftage returns to the normal *ev«4]

Automatic restart after overvoftage trtp

0- No automaac restart after overvoRage rp
1 - Automatic restart after ove'rvoKar̂  lauk cor.rM.9n reluott to ncnnal

(DC ink voltage returns to the normal level)

Automatic restart after overcumnt trip

0* No automabc restart after oveimTent mp
1* Autorriatlcre«..Ma.Vroverc.aienltau.u

Automatic restart after raference f*uK trip

0* taauicmatic restart after referenoa tauM frp
1 = AutcmatK restart after anatog current nrferen« signal (4—jo mAJ

returns u the normal level (>4 mA)

Automatic restart after avwVur*o*rt*mperatur« fault trip

0 = No automatic restart after temperature fault tip
1 = Automatic restart after the l̂ e»Msink temperature has returned torts

rormat level between 10*C— *7S'C

Page 4-36 Pi-control Application

4.C Panel refer*
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s D*oe tn lent .orally lefl b

MULTI-PURPOSE CONTROL APPLICATION
(par 0 1 - 6 )

CONTENTS

5 Multl purpose Control Application

S Gene.*
*J 2 Control I/O
S 3 Coniiof stgna iogtc

meters Group I
Parameter lanie

4 2 Description of Group 1 par

DewtSOn ol Group ? par

Page 5-2 MulU-purpos* Control Application MurU-purpose Control AppHcaoon Page 5-3

S Multi purpose Control Application

51 General
In the MutU-purpose control application the
frequency reference can be selected horn the
analog inputs the joystick control Ihe
motorized (digital} potentiometer and a
mathematical tuncbon of the analog inputs
MuKt-slep speeds end fog speed can also be
selected if digital inputs ere programmed tor

5 J Control I/O

these (unctons

Digital inputs CMA1 and OIA2 are reserved for
StarVstop togte. Ogftal inputs DIA3—CHB6 am
programmable for mutd-step speed select, jog
speed select motonzed (digital poteohornetef
external taut ramp bme seteO. ramp prohibit
lauft reset and DC-brake command function
AD outputs are freely programmable

* NOTE) Ren.embertac0nr»ectfheCMA
andCfNBktpufs

5 3 Control signal logic

The logic ftow of Ihe l/O-oontrof signals and pushbutton signals from the panel ts shown n figure
53-1
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"_"•"•• _••
"•̂  fl

Tat* 5 4-1 Group th

or Ifncftf speed OSo<* cmU***.- to.
ditMtyctem
120/500 Mi range w« p»»* S-5

Mlue tor • tow pota motor end •

5 4 2 Description of Group 1 parameter*

1 1 1 2 Minimum / maimium frequency

, Oetaes frequency hmto of the dnve
The defaut maximum value tor parameters i » and 1 2 ts 120 Hz By setting
1 2 120 Hi when the drive is stopped (RUN indicator not M) parameters 1 i
and 1 2 ere changed to SOO Mi Al tfte same t«ne me panel reference resolution
tt changed trom Ooi HjtoO 1 Hi
Changing the ma* value Irom SOO HI 10 170 H; s done by setting paranviei i
2 - 119 Hz when the dnve estopped

1 3 1 4 Acceleration time 1 deceleration lime 1

These hmrts correspond to the ume required for the output frequency to accelerate from ttie
set mmvnum frequency (par i i) 10 the set m*K«tum frequency (par 1 2)

1 S Reference selection

0 Analog vottage reference from terminals ?—3 eg a potenttometer
1 Analog current reference irom lerrninaB 4—5 eg a kansducer
2 Reference is formed by adding the values of ihe analog inputs
3 Reference is formed by subtracting tne vonage input (VJ value in

current input ((_) value
4 Reference a formed by sut**amg the current .nput (!„ ) value from the

volage Input (VJ value
$ Reference ts formed by nxA.pryng IT« valuei o< ttw avujlog npuu
6 Joystck control trom the voKage input (V J

the

Sejeal'effO.

CM Mm

WV tOV

**eed

Par 2. 7 1 10V

tOV

Ikeciox cfcanff.

CUIUKT, fang*

0V

LU.lH.4H
ia«̂

Pa> I < • (0 V

10V

Warnfngf Useonry lOV— •* 10Vs^gnairange ffacustooiorO—IOV«*jna(rario«
tsused, the dnve wflrun at the max reverse speed t the retereme .ugnatA

Joystick control from the current tnput (I j

Wamlngl Use only 4—2X1 mA ugrujl range * a custom or 0—20 mA signal
range Is used the drtve wtf run at the max, reverse speed rf the
control signal s tost Set the reference taut (par 7 2} active when the
4—20 mA range ts used, then the dnve w« stop with a reference faun
if the reference s.jnal a lost

Tvammgi

A

HbM-fMrpoee Contni AppKcatten eS-7

Hotel When toysbck control is used, the direction conool is generated from the
foyteck reference signal Seefigure54-l

ftnelog mpiiT •fling, porirnrfrn 7 16—2 19 are not used when joystick
control to used

fig S4-t ^ Vfn ttgnel -10 V— • 10 V

- ewltott * BIAS dosed - frequency reference trtoreases
* tn DIM ctosed - frequency reference dec

Spaed •* tht rafwvrne change an be set w«h .twiwarneler2.20

When MM vetua of parameter t. $ is eel ID 8 or «, •« v«(ue of pM-meten
2. 4 end 2. S era â omMicaly tet to 1 1

1 I Jogapeedriliriiien

Pevvmeter value dwAne* the tog *P**<I telacted w«h »te digit*! .nput

1 7 Current Mmll

Thte paremewr detetmlTtes the rnaximurn irntor current tM ITM SV90OO wM provide
•hart term

1 * V/Mx ratio eafacfJen

LJr.ee* The vo*aQe of flM motor change* en«ariv wtA tn« frî uMCy In tne

where • etimlenf vaflage (nominal value) Is af*o euppM to the motor
See figure $^-2 A(.neeYV.«izrei.flsl.ot.UtMuMd.nconA^

Squared The voltaoe of Ihe motor changes following • squared curve form
1 with the frequency m Ihe area from 0 Hi to the field weakening

point (par 6 3) where Ihe nominal voltage Is also supplied to
the motor S*e«gure 5,4 -2

The motor rum wdemiegnettzed below the IWd wee*wnfag pee* and produces
tess torque and trterAuii.ecnar.cel notse A squared V/Hz ratio can be used to
aopbcaborts wtwra the torr̂ M rjenuĵ
the speed, e g in centrifugal tans and pumps

TtMVrHzci«vacanba
Trranaraiii.
Aproryvn.tbmacurnrari
r« UMr> •» «Md. of M

lJJ.
MvMdirAaatariikrilMglrio.do

S.4 -3
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A

VfKx opHmfzatton

Automatic The voltage to Ihe motor changes automatically which makes the
<o^oe motor produce sufddeot toique to start end run a) tow treqoenoea t"«
boost vottage tnaeasa depend! on the motor type and horsepower

Automatic lorque boos! can be used in applications where starting torque due m
Carting rrtclton Is high e g *n conveyors

•VOTF' In tmfh torque tow speed epp*c#lK)ns *& Victy the motor <** owrtteat
'f tfw motor has to run prolonged Ome under these conditions special
xttonlion must Depart to cootmg Itte motor Use external cooing for tf>e
motor d tt>e lemperature rue is loo rugti

1 10 Nominal voltage of the motor

Fmd ms value V,, Irom the namepiaie of the motor
Th« parameter sefc the vortage at the fietd weakening pomt parameter 6 4 10
100% tV^xf

Fmd the nominal trequency '„ from the namefXale of Ihe motor
This parameter sets the kequencyof Ihe field weakening pomt parameter 6 3 10
the same value

1 12 nominal speed of the motor

Fmd this value n,, from the nameptat* of the motor

1 13 Nominal current of the motor

Fnd the value I. from the rvameplate of the mote* The kvtemal motor protection
function uses tho value as a reference value

1 14 Supply voltage

Sel parameter value according lo the nominal voltage of Ihe supply
Values are pre-defined for voltage codes 2 4 S and 6 See table S 4 1

1 IS Parameter conceal

Defines which parameter groups are available

0 * a* parameter, groups are visible
1 = only group 1 ts visible

1 1« Parameter value lock

Defines access to the changes of the parameter values

0 * parameter value changes enabled
1 f parameter value change* disabled

To adjust more of the functions of the Mutr>purpo*e application see chapter 5 S to
modify the parameters of Groups 2 — 8

Muro-purpoM Control Applicatio

S S Special parametef* Group* 2—
S S I Parameter tabu*

Group 2. Input elonal parameter*

B

M
O

SHp Ctete*

N°t*'C '
n tM c*i»9*d on»y — n*n n« dm* a n

B

P.O.S.IO MuStpurpo^CrmtrelApplkalJor, sv-mo

m

SV9000 MotlHHirixw. Control AppHotlori P^^S-11

040-MOW*

Ojoo-tofum

OOO-UOJIOV

OK -no nMTCMi ea.*V

Croup 3, Output and supervision parameter*

^
i;:.

fWer M*ut21uM.i».
R

NO 0-200 M

-n-
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Group S, ProhlbH frequency parameter*

Group 4. Drive control parameter*

•He*

0 - OC-txala « on M Sup

0 " OC-«nA« k oH *t Start

Group 6. Motor control parameter*

a

«ufo-purpo»e Control Application

Group 7. Protections

Muttf-purpose Control Appicatton PageS-15

Group t. Autorestart parameters
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t S 2 Description of Croupe 2—1 peretneter*

2 t Start/Stop logic eefectkm

0- DIAi ctosed contact * iian forward
DtA2 dosed contact < start reverse
See figure S S-1

(T)

(2}

(T)

Fqurm$.S-) Start JbrMeytfStart swerve

The first selecled direction has Ihe highest pnortty

When OIA1 contact opens the direction of rotation starts U change

tf Start forward (CMA1 } and Start reverse (CMA2) signals are actrve
smXtaneousty the Start forward signal (DIAI} has pnorty

WA1 dosed contact - start open contact = stop
DIA2 ctosed contact = reverse open contact = forward
See figure 5 5-2

MuM purpoee Control Application

CMA1 do*ed contact « futrt Open com
OtA? ctosed contact • itart enabled open com

3-Vfln- connection fputse confrol)

DIAI closed contact » jiart put&e
OIA2 closed contact * stop pulse
(DIA3 can be programmed for reverse command)
See f-jure 5 S-3

- JL

Figure $5-3 Surf pulse/Stop pulse

OuVJ function

t External taull.

2 Externa. (aul.

3 Run enable

4 Ace /Dec

bme select

dosing contact

opening contact

* Fault is shown and dnve responds according
to parameter T 2
= Fault is shown and dnve responds according
to parameter 7 2

= Start ot the motor disabled
= Start of the motor enabled

= Accete^abon/Deceleration tin* 1 selected
* AcceleraborvOeceJeratton bme 2 selected

* Forward
= Reverse

Can be used for reversing *
parameter 2 1 has value 3

B Jog speed

7 Fault reset

t AccVOec
opera ton
prohibited

9 DC-braking
command

contact dosed

contact ctosed

contact ctosed

contact ctosed

= Jog speed selected for freq reference

= Resets ad faults

- Stops acceierabon or deceleration until
the contact B opened

In Slop mode, the OC-bralung operates unU
the contact b opened, see figure S 5-4
DC-brake current ts set vrth parameter 4 B

Figure 5 S-2 Start. Slop n

Multi-purpose Control Application Mum-purpoM Control Application Page S-19

e) Stop-mode -Kemp
o) Stop-mode * Co***™?

2. 1 D»4 function

Se.Ka.oMOTsameas.n2 2except

W Mutt-Slap contact ctosed « SetocUort 1 active
speed select i

Z 4 DBS function

Selections are «ame as in 2 2 except

10 MuU-Slep contact dosed = Selection 2 active

11 Motor pot
UP

contact dosed* Reference decreases unt* tha contact te
opened

0*J* hnctton
Selections are same as in 2 2«c*pt

10 MuKf-Slep contact ckwed- Selection 3 active

11 I contact ckwad- Reference decreasM unU the contact k
opened

2 6 Vta signal range

0 = Signal range 0—-10 V
1 3 Custom setting range from custom mmmum {par 2 7} to custom
rnanrnum (par 2 8)
2 = Signal range-10—*10V can be used omy w«h Joystick corHrot

2 7 Vta custom settirq minimunvmaxlmum

2 8 Wth these parameters Vn can be set for any input signal span within 0—10 V

Muwnum setting SetlheVnsignaJtoitsm.nnNjm,eveisei.xapararrieler2 7 press
the Enter button

ManmumsenngS«*lheVnsionatoltsn*,u.̂ ^ press
the Enter button

Not*! These paramelers can only be set wrth this procedure (not with arrow up/errow
down buttons)

V., signal inversion

Parameter 2 9 * 0 no mversmn
of analog Vn signal

Parameter 2 9 • 1 inversion of

V., dgnal fWartlm*

FHters out dttUrtanC** fcom the
inrxmtng anatog Vn stone) Atong
filtering lime makes drive
response, stow** Sea figure S S-S
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2 11
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Analog Input 1̂ , «tonal range

0-0—2O mA
1 - 4—20 mA
2 * Custom signal span

Analog Input I cuttoir
••rang m.nta,urnmurimum

With these paramelers the. scaling of the input current signal {IJ range can be
set between 0—20 mA

tAnertum setting Set Ihe !„ sign* to «s m-rumum level select parameter 2 12 press
Ihe Enter bunco

iimurn level select parameier 2 13Max-mum setUng Set the ln signal to Us n
press the Enter button

Tnes« paramelen can only be sel with trus procedure (nol wuh arrow up/arrow
down buttons)

Multl purpoee Control Application PageS

Analog input 1̂  Inversion

Parameter 2 14 =0 no
aTtverston of !„ input
Parameter 2 14 »1 eiversion
of ...Input

Ajujiog input ̂ fitter***

FWers out dMurbances from the
incoming analog ̂  signet A tong
fltterlng time make* drive
response slower See figure S 5-

v S S-6 Arutlog n

^ u

2 17

Sets tha mtnirnurn soaKng POmt for V^Siynal See figure 5 5-7

Vb signal maximum scaling

Sets trwj rMxirnurn sce.>ng pomt tor V_s.gnal 5e«figure 5 5-7

2.1* ..signal,*

Sets me n*w..mum seeing point (or lw signal SeeSgur* S.S-7

^*r*****»*«*c*»X*
Sets tha mextrnum scaftng poM (or !„ signal. See ftgure S 5-7

Fr«- analog Input signal

Seiection of input Signal of Ire* analog input (an input not used tor reference
signal)

0 = Notm use
1 - VbKage signal V.
2 * Cunent signal t,

Free analog Input signal
function

Thts parameter eets Wte function
of Ihe free anatog input

0 ' Functon a not used

1 = Reduong motor current km*
(per 1 7)

Thts signal wrt adjust the
ma.ur.um motor current
between 0 and parameter
i 7 set max emit
See figure 5 5-6

2 E Reducing DC brake current

The OC braking current can be
reduced with the tree analog
input signal between 0 IStl̂ v,
and current set by parameter
4 8
See figure 5 5-9

PageS-22 f.4u1tt~purpoe.> Control Appflcatton HuW-pwrpoM Control Application PageS-23

1 Reducing acceleration and
Deceleration tomes

Tile acceleration and

reduced wth the free enatog
*V* stgnel, according to the

Reduced Ume > set eccJd«cel
•mefjer 1.3.1.4.4.3 4 4}
dMded by Vie factor R from
•gureSS-10

4 Reducing torque cupervlsion
*ntt

TrteM*taro^.Mpervt«ionttrre1
oen be reduced wtth the free

end eat ei.t>ervlston NmN (par 3.
14>.ae* figure S.S-11

Oeflnes how last tM e*«xirontc motor (d.o>aOrx)tonaomeler value critrnges.

3 1 Analog output function

See table on page 5-10

3 2 Analog output fitter dm*

Filters the analog output signal
See figure SS-12

IS Analog eutpul bnert

Inverts anatog output stgnat

Fyure5S-l2 Afletog output fterxtg

be ether 0 r*A or 4 IPA. See
I.QureSS-14

3 S Analog output scata

Scaling factor tor analog output
See ftgure 55-14
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Digital output function
Relay output 1 function
Re ley output 2 function

Muttt-purpoee Control Application

IS* tan*M .mat tuptwiwon

frxoulpui.
O.«mi«»l»i
1>H Ote^Xll tnqUHKr yiH. (WHM ,

Low km*/ High Ml (per 3 9 and 1 ni)

IS* output freô enqr fleet auMM of •*• Ml MipervMkKi

tow ImW Htjh Ml frer 1 11 and J 1Z)

Tt«* molar lontue fOM euoud* of VM Ml

W» Ml/ *V <W (P»v 3 Hindi M|
R«4«n.no« QTMC out*W>] of tM Ml uiperviKin

LOW InnV Hgh ITT̂  (per 3 1S and 1 16)

EiWnul bnke OHOFF < ' -

((« J IT end 1 \A\
EIIWTUI contml mo*, c.

tupwBion kmttx (per 1

ROtMMI OuwclMKl O* »»• <

br*t4j ON/OFF o ml (par 3 17.VKJ 1 10)

3 9 Output frequency Mm*. 1 supervision function
3 11 Output frequency limit 2 supervision function

0" NosupervtSion
1 « Low fcmt supervtSKxi
2 * High inw supervision

« the output frequency goes under/over the set hmrt (3 10 3 12) this function
generates a wamng message v*a the tiigrtal output DO1 or via a ifttoy output ROl
or RO2 depending on the settings of the parameters 3 6—3 B

3 10 Output frequency Hmtt 1 Mipervt*ton value
3 12 Output frequency HmK 2. supervision value

Tta frequency vakw to be supervised by the parameter 3 9(3 11} Seefigure
55-tS

Torque HmN eupervlston
function

0 i No supervision
1 Low limit supervsion
2 = K*gh Ira* supervision

if me calculated torque value goes
under/over the sel fcmlt (3 14) tha
fund on generates a warning
message v a irve digital output
DO1 via a relay output ROl or
RO2 depending on 1t>e settings ot
paramelers 3 6—3 8

TS Output frequency superv&on

Torque HmN »up»rvt»ton value

The calculated torque value to be supervised by me parameter 3 13

Referenca limit supervision function

0 *• No supervision
1 = Low km* supervwbn
2 = High km* supervision

ffthe reference value goes undercover the set I«TMI (3 16) thts function generates a
warning message via the dtgrtat output DO1 or vuj a relay output ROl or RO2
depending on the settings of the parameters 3 G—3 S The supervised reference n
Ihe current actrve reference It can be source A or 6 reference depending on DIBS
input or rne panel reference tf panel a the active control source

Reference limit supervision value

The frequency value to be supervised by the parameter 3 IS

External brak«-off delay
External brake-on delay

The function of the external brake can be delayed from the start and slop control
signals w«h these paramelers See figure 5 5-16

The brake oxttol stortai can be programrried vu me c or via one of
relay outputs RO1 and RO2 see parameters 3 6—3 8

Drtve temperature Iknrt supervision function

0' No supervsKXi
1 • Low knM supervision
2 * M«gh InM supervision

M the temperature of ttte dnve goes undetfover trte set hmit {3 2Q) this (uncion
generates a warning message via the digital output DO1 or via a relay output ROl
or RO2 depending on the settings of the parameters 3 o—3 8

Drive temperature Hmlt value

The temperature value to M supervised by the parameter 3 19

MuKl-purposa Control Application Multf-purposa Control Application Page $-27

1SLJL

4 1
4 Z

Figure SS-16 Extern* t*e*e oantrot s) Start/Stop logic eelection per 2 1*0 Ior2
OfSUrVStoplofcteieaionper 21*3

AeoOec ramp 1 shape
AccfOec ramp 2 shape

Tha aoceleredon and deceleration ramp shape cen be programmed wtth these

Se5^«ieva*je->Og.vasvouelr.>«Mnpstape TrMOutpU.Ve^uarKykrnwdl.v.er.'

Bme 2)

Setting 0 1—10 seconds for 4 1 (4 2) causes an S-shaped ramp The speed
changes are smooth. Parameter
1 3/1 4(4 3/4 4) determines the
ramp time of Ihe acceleration/
deceleration In the rnkWe of the

See figure SS-17

4 3 Acceleration time 2
4 4 Deceleration ttme 2

These values correspond U the bme required tor the output frequency to
accelerate from the set mirMrnum frequency (par 1 1) to IfM set nvaxnvum
frequency (par 1 2) WWi thts parameter * Is posstWe to set two different
acce^erauonAleceleratJon tmes (or one appfcauoo The active set can be selecled
w*h the programmable signal DIA3 of this application see parameter 2 2
Acceterationrdecele<<ition tmes can be reduced wtti a external free anatog nput
signal see parameters 2 18 end 2 19

4 S Brake chopper

0 - Mo brake chopper
1 - Brake chopper and brake resistor installed
2 * External brake chopper

WTmtM4rittted»c«.enarqttorrwtQr theenetgy storedtathelnerttsof.the motor
end the toad tc fed Into the ejdamal brake resistor If tte brake resistor is selected
correctly the drive ts able to decelerate the toad with a torque equal to that of
aceetoraUon See the separate Brake resistor lr,tta*auon manual

4 £ Start function

Ramp

0 The drive starts from 0 Kz and accelerates to the set reference trequencywilhln
tf.esetacca»erationtJme (Load Inertia or starting friction may «use protonoed
acceleratJon times)

The drive starts into a running motor by first finding the speed the motor is
running at. Se.srch.T.9 starts .Vom the martrHJTi.Teouer.î dc.wnur«lM actual
.Teouertcyreached- The output frequency »ten aixelut ate iMiinehtreeiit to »>e

>ĥ ^

Use W. mode If the motor may be coestktg when ihe st.»rt comrnend Is g-ven
WUh Ihe Hvkig start I Is pa*sJbt* to nde BVough .rfv^ udllh/votoga Wem t̂ons

Stop function

Coasting

0 The motor coasts to an uncontroKed slop with the SV900O oft after the Stop
command

Ramp

After tte Stop command .he speed of the motor is decelerated according to
ttMdacele.-atkwraR.pl.rM parameter K the regerterated energy k high It may
be necessary lo use an external braking resistor tor tiKter deceleration

DC braking currant

Defines tM current (reeded Into the n v during DC braking
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DC bnrtlng time M slop

Define* If braking b ON or OFF and braking (me of the DC brake when the motor a
stopping The function of the DC-brake depends on Ihe itoptunclnn parameier 4
J See figure 5 S-i«

0 DC-brake It not used
>0 DC brake li In use and rls function depends on Ihe Slop function

(peram 4 7) end trie rme depends on Bie valua of par»me1»«f al 9

Siop-fuQc '̂pfi'' p fcmadng).

Alter the stop command irte mote* w* coast to a slop wiih the SV9000 ofl

W* DCHntectJon the motor can be etocttxaay slopped m the shortest possible
Ume wKhoul using an optional ertemai braiung resistor

The braking time <* scaled according lo the Irequency when the DC
braking starts Hthetrex)uericyb>nc«ii.nalfreqtwncYerfir.emc4or(par 1 11)
settng value of parameter 4 9 determines the bratortg time When the Irequency
a. < 10X ol the nommal the braking lime b 10% ol the set value of parameter
49
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j Om.nij.eiin

I ~

figure 3-5- 1C OC-or^lang fme ..neri Clop •
Stop-function « 1 framn.

After Vie Stop command tne speed of the motor Is reduced based on i
deoeieietton parameter ramp parameter If no regenerate occurs due to le

I 10 where the DC-braking si
1

The braking tkne is defined
wim pararneter 4 9

tf high inertia exists K K

Execute frequency of DC-brake during ramp Stop

SoefioureSS-19

DC-brake time at elert

0 DC-brake a not used
>0 DC-brake is active when

the start command s given
Thts parameter defines Ihe
bme before the brake a
released After the brake is
released Ihe output freq-
uency ncreases according
to tie set start function
parameier 4 6 end the
acceleration paramelers (1
O 4 1 o r 4 2 4 3 ) S e e
figure S S-20

4 12 4 11 Uuru-Step speeds 1 7 •y""«u

These p.wameter values defne the Mutvsiep speeds seieclexl wtth the D4A4 OiB5
and Oiee dqitaf hputs The selection of Mutt-step speeds wil occur stmilarty as
described In the Utote 3 4 2 page 3-8

S 1 56 PraMM frequency area
Low limit/High flmtt

to some systems * may be nec-
essary to avoid certain
frequences because of
mechanical resonance
problems

With these parameters « a
possible U set amis tor three
"attrjp frequency* regtons The
accuracy of the settng b 0 1 Hi

external braking resistor far
(ester deceleration See
figure 5 5-19

Figure 5.5-19 OC-bntdng feme .men (Top
function * ramp

Motor control mode

0 • Frequency control

> Speed control
fsensortess vector}

The UO ternenaf and panel references are frequency
references end the dnve controls the output
trequency (output frequency resolution * O 01 Hzf

The L*O terminal and panel references are speed
references end the dnve controls the motor speed
(reoutaton accuracy i 0 S A)
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Motor notia can be rrw.in.tzed using a high swttcteng frequency Increasing the
•to* imm fceuueitxy reduoee the capacity of Ihe SV9000

Before cnengtng the .fequency from the factory defaut 10 kHz (3.6 kHz > 40 Hp)
check the dnve derating from the curves In figures S 2-2 and 5.2-3 n the User's

Held weakening point
Votege «t tha ftetd weakening point

The ftefd w>Mf«anlng point «* the output .requency at wNcnlte output votag>rat*ches
trie set ntiUiTTiurn value (per 0.4), Atovethfe.tequerKy<iM output vo*^
•t the set maxbnum vaJue
Betow that fraqueocy ttte output voltage depends on the setbng of the V/Hz curve
pe>r.KieMan1.e. 1 8.6.S H 6 and 6.7 See figure 5.5-22

When tM parameters 1.10 and 1 11, nominal voftago and nominal frequency cf
he motor am set, parameters 6 3 and 6 4 ere also set automatically to the
oo.te*.pondir.g veAM,L M you net̂  dWerert
theiHtM.TiiumiM.tpUvot.eoe change ftese parameters after settnTj parameters 1
W4Md1.11
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OvervoKage controller
UndervoNage controller

roears to be switched ON or OFF

*1Q% and tr>ea aconstaf< spied, tfi^ they

H l»p»giwm.e6e»V)Hg curve re» been setectedw.^ parameter 1 8 thts parameter
Ji<tie» the midd.e pairttlreo^ef̂  See figure 5 5-22

V.t* curve. Middle point voltage

^ 6 VMS parameter
«.he mMola DOW vo»4.g«rytr.« curve.

ttte zero Irequancy votoge of Ihe curve Sea figure 5 S-22

OetaialtOI. -

Paramalii t J ftrj

wM change the motor speed m overnjrtdttvotage cases. Overvoitage «= taster
undervoftage * cbwer

Overrunderwtoge trptj mey occur when crjntrolers era not used

Reeeonse lo the reference fauft

0«No response

2-Fau*. stopmc^ea«ert.M.«acooro^topar«r.eler4 7
3 * Fault, jtwayt ooastlng tloo mode after taut

A wamktg or • but action and message is 9eri.n.M«4—2QmAiHar«.M«gnai
Is used end tha «lgnel tais betow 4 mA. The fc*,tmatf̂  c.»« .V
via digital output OO1 and via relay outputs RO1 and RO2

Response to external tauH

2 « Faut. stop mode aAer (aut Meaning to parameter 4 7

A warning or a buat actton end message « Generated from the external fault signal
« Ihe dtottal inpul WAS. The MomXtocmt
OO1 end Into relay outputs ROl and HC#

trwt the motor phases have

Ground Uutt protection ensures Miet .tw .vjm c< the nMttor rjr..m curivnts is zero
The standard overcurrent protocbon Is ahveys wortdng and pnMects the Irequency
converter from ground lauta wttt high ourrent tcvels-

ParametersT S—7 f Motor thefmal pratoctton

General

j.TMSV9000tfrtve
lsc..p..Mo'.H.pc*r4ngM0haTtt
e^asNghourren<tt>.xe.iarMe^n.otewaj.M This is true
eepedaty et tow fraouendes. WWt tow .Tequaneies ttw 000^ effect oi1 tM motor
ton to reduced end the oapecty of •» motor • induced, tf OM motor is equipped
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Motor thermal protectton b based on a calculated model and R use* the output
current of Ihe drtve lo determine Ihe toad on the motor When Ihe power ts turned
on to the drtva th*s calculated model uses the heaUInk temperatur* to determine
(he mftlef thermal •tale for the motor The calculated model assumes thai Ihe
ambient lemperatwe of Ihe motor is 40'C

Motor thermal protection can be edjuslad by setting several parameters The
thermal current IT spocrfMS the load current above which the motor ts overloaded
rtvs current limit Is a function of the output frequency The curve for It <s sel with
t>ar anglers I 6 T 7 and 7 9 <«<ei to the figuie S S 23 Th« oelauK values of
these paramelers are sel tiom tne motoc nameptafe data

With irte output current al IT tha (Dermal slate w* roach the nommaf value (100%)
The thermal state changes with Ihe square of the current WHh output current at
7S\ of IT the thermal stage win reach 56% and wtth output current at 120% of IT

the ihermaf stage would reach 144%. The (unaK>n widtrip the device (refer pa* 1
5) i the thermal model reaches a value of 105% The response l-me of the therma
model is determined by Ihe time constant (Mrarneter 7 8 The larger the motor Ihe
longer « taKes lo reach the final temperature

The thermal state of the motor can bo monrto*«d through the display Refer lo Itv
table for monMonng Kerns (User's Manual table 7 3-1)

A'
The cetaMterj modet does not protect the motor H the cooting of
Ihe motor is reduced either by bto&ung the a*How or due to oust ot
dri

Motor thermal protection

Operation

0-Notmuse
1 * Warning

Tnppmg and warning wd grve a display indication with the same message code If
tnppmg is selected Ihe dnve wrfl stop and activate the fault stage

Deactivating the protection by setting thts parameter to 0 wW reset the thermal stage
of the motor to 0%

Motor thermal protectton break point current

The current can be set between SO 0—150 0% « lfMMj

Thts parameter sets the value for thermal current al frequencies above the break
powitonthe thermal cunent curve See figure 5 5-23

The value «s set tn percentage of the motor nameptate data of the motor parameter
1 13 riot the drK-Bsnomm* output current

The motor** nomina. current a the current wtwcfi the motor can withstand *i drect
on-fcne use without being overheated

If parameier 1 13 is adjusted, Bwpw«jme<« tsautornatJCaByresuxedtothedefautt
value

Setting thts parameter (or parameter 1 13} does not affect the maximum output
cunent ot the. drtve. Parameter, t 7 alone determines the maximum output current
of the dnve

Overload erea

Figanf5S23 Motor tnrrm*! current I
arve

Motor thermal protection zero frequency current

Tne current can be sel between 10 0—ISO OK. . î ^̂  The* parameier sets trie
value for thermal current at zero trequency Refer lo the figure S 5-23

The oefault value a set assuming that there s no external fan cooing the motor if
an external fan is used thts parameter can be set to 90% {or twgher)

The value is set as * percentage of Ihe motor's namepurte nominal currem
parameter i 13 no! the drrve S norrunal output current The motor's nominal
arnent is the current which the motor can sla*td m deed on-tne use without being
overheated

tf you change the parameter 1 13 this parameter is automatically restored to me
default value

Setting this parameter (or parameter l 13) does not affect the rnaiomum output
current of the dnve Parameter 1 7 atone determines the maximum output current
of the dnve

Motor thermal protection, am* constant

The tome can be set between 0 S—300 nvnutes
Tho 4s the thermal taro constant of the rriotor The larger the motor the greater
ihe lime constant The bme constant ts defined as the Itme that it takes the
calculated thermal stage to reach 63% of «s final value

The motor thermal true it specific to a motor design and * vanes between
drflerent motor manufacturers

The defauk value tor the tone constant B calcutated based on the motorname
pbj«e data trom parameters 1 12 and 1 13 tt either of these parameters is reset
then thn parameter to set to Us default value

ft trte motor's t, bme Is known (grven by the motor manufacturer) the bme
constant parameter could be set based on t, bme As a rule of rhumb the motor
thermal une constant in minutes equals to 2*t, t\ In seconds ts the t*ne a motor
can safety operate at six times the rated current) If the dnve ts tn the stop stage
the bme constant a internally ncreased to three umes the sel parameter value
The cooing m the stop stage n based on oxtvecbon with an increased trne
constant

PageS-34 MuRJ-purpose Control Application Muttt-purpose Control Application

Motor thermal protection break point frequency

This frequency cen be set between 10—600 Ht
TWs is the frequency break point of thermal current curve With frequencies
above this point the thenrxri capacity of to mo& to assumx! to be constant See
figure S.5-23

The default value is based on motor's nameptale data parameter 1 11 It is 35 Kz
fora 50 Hz rrntorand42Kzfbra60Hz motor More generafy I ts 7014 of the frequency
at the field weakening pomt (parameter 6 3) Changing e*her parameter 1 11 or 6
3 w* restore this parameter to Rs default value

PsrarrvatorxT 10— T 11. SUI protection
General

ilpn npn s the motor trom short Ume overload sfctttiom Ike a
Ketod shift. The reaction time of stall rxotect(txinnbe.^shrxtorllMnw.tAn.otor
turrit pretortriaTrMsM started SW Current
and 7 13 Staff Frequency H the current Is higher than the set Urn* and output
frequency Is lower than the set HmK the stal stale Is true There is no true detection
of shaft rotation. StaH protection Is a type of overcurrent protection,

Start protection

Cpefatton.

0-Not In use
1-Warning
2-Trtaruncuoo

Tripping and warning «* give a dtapley ir.d.tauon wRh the ..erne nws.ujge rxde X
ktoplng It *« on, Bw drtve w« ttop end active* ft* feu* stage

Setttng tt* pammler to 0 w« da.sct.vae> ft« p««ec,VM and wil r«* »^ su-tkrw
counter to BWO.

StsU currant Hmtt

The current can be sel between
0 O—200X x U*̂ .

in a stal the cucnr* has to be
above tha emit See figure 55-
25 The value B set as a
percentage of the motor's name-
plate norrunal current, parameter
1 13 mo.w's rtonwal current if
parMTteter t 13 Is adjusted, thts
parameter is automabcaity
restored to us defauR value

Staff b

The bme can be set between 2 0— 120 s
Thts Is the maximum atowed tme far a Ba*. Triere ts an Ir-t-WMl tjp îwn counter
to count tie stall tame. See figure S.S-26 » the sbX fime courtier value goes above
(hts fcr* the protecfJonwif cause a »rp (refer lo the parameter? 10)

Maximum stall frequency

The Irequency can be set between
l-fw{par 1 2)
In the stall state the oupui
frequency has to be smeiec Iwn
tNi *«*- See *gure 5.5-25

F^ureSS-X

Parameters? 14—7 17, Underload protectton

General

Coun^ng the tteM ti

The purpose of motor undettoed protection Is to «<»..« fujl tftere to to«d; rj" .h"
motor whBa the drtve |§ fwwlrig. t tie mow lo*̂  te reduced .t»ere mV* be «

Mgta t«darto«l prMediWCM be ad^
parameters? 1Sand7 1« The underfoad curve b a squared curve set between
lero frequency end tte Held weakening potnt The prolectton it not acttva betow
5H2 (*e underload eountot value » stopped) Se* fgure S 5-2T
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The torque vakjee tor MtHng the undertoad curve are set wlh p
which refer to tha nominal torque of thm motor The motor's nameplate data
parameter t 13 the motor's norrwrtal current and the. orivet nominal current lc
are used to find me scalng ratto for Ihe intemal torque value ff other than a
standard motor Is used with the drtve the accuracy of the torque calculation K
decreased

Underload protection

Operation

0 = Not m use
1 ' Wa>rang
?*Fau*

Trtppmg and warning wuj grve a display mdcation w*n ihe same message code n
hipping rs set acbve the dnve wil slop and activate the fault stage

Deactivating the protection by seflmg this parameter lo 0 will tesei the underload
time counter to xero

Mum purpoee Control AppHcMien

7 IS Undertoad protection field
weakening area toad

The torque Hmrt can be set
between 20.0—ISO % * T_f.m.

Thts perernelar is tne vefue for the

output frequency ta above the field
weakening point. See figure 4 5-
22 If parameter 1 13 01 adjusted
this parameier is automaffcaMy
restored to Is default value

Automatic restart number of tries
Automatic restart trial bme

The Automatic restart function restarts the drive after the faults selected with
parameters B 4—8 B The Stan (unction (or Automate restart a selecled wrth
parameier fl 3

Fyurm S S-27 Setting o

Underload protection, zero frequency load

lorque timtt can be set between 100—150 X x T,*.̂

Tr*s parameier a the value tor Ihe minimum allowed lorque with zero frequency
See figure S S-27 tf parameter 1 13 a adjusted thrs parameter is automatically
restored to fts tfafauf. value

Urtdertoad tirne

The; ttme can be set between 2.0—600 0 s

ThH b the rnajdmum allowed time far an underload Male There is an internal up/
down counter to accumulate the undertoad bme See figure S 5-26 If the undertoad
counter value goes ebove this Urn*, the protection wM cause a trip (refer lo the
parameter 7 14) tf the dnve Is stopped the underload counter is reset lo zero

t t t f t t t

«gunf 55-29 AwWmefte ntsUrt

Parameier e 1 determeies how many automatic restarts can be made dunng me
ma! Bme set by the parameter fl 2

Thetnwc»ur.1.iigsiarts(nxT,thef.rM»utccesujrt If the number of restarts does not
eirceed .he value of the parameter 6 1 dunng the tnal bme the counong ts cleared
after the trial Ime has elapsed The next fauH starts the cour.t«.g agan

PageS-aa MuKHHKposa Control AppfcaMoi,

Automatic restart, start function

The pafameter defines the start mode

0- Start wMirarnp
1-Flvlngatartseer«rarneter4 6

Automatic rwstert alter undervottag* trip

Muttf-purpos* Control AppBcatiMi

Kc^
condtion (OC-«nk voMaga re*un.s to the normal tevet)

omat.c restart after ov*rvot*o« trip

r overvoKage faul oortdjtjon returns to the normal
condUon (DC-ink voltage returns to the normal (ever)

0 « No automatic restart efter overcurrent (at* tip
1 • Automatic restart after overcunent faults

At*emeoc restart eHer reference fault trip

0 - Mo automatic reiterteHer lefcrence, taut Up
1 " Automate restart after analog ojrrt>nt reference signal (4-?0 mA)

r-xurna to the normar fevef (M mA|

AutomaUc reetart after overWundertemperature fauM trip

0 « No a-Jtonwec reetart after tamrjex.»ture fautt Mp
1 *Auk.niafcraeiMeAerreMlsk.kterr.pere^

tovef bitwiir. -ifTC—«7S*C,
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Pump and fan control Application Pump and fan control Application^

The pump and (*n control appkabon can be control the total flow
•elected by setting the value of parameter 0 1
to 7

The application can be used to control one
variable speed drtve and 0-3 auxrkary drives
The Pi-controller of the SV9000 controls the
dnve speed and provides conlrol signals to
Start and Stop one U nree auxHujry drives to

« Control UO

The application has two control sources on
the I/O terminals Source A Is Pump and (an
conlrol and source 8 is direct frequency
reference The control source is selected with
Of 86 Input

Rmwmberlo connect tM CMA
and CMB Input*.

6 3 Control signal logic

ThelogctV>wc*
63-1

ba f>

ert CttWtfAppaceeort wWi ?-wre trarwmMer
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C 4 Baelc perameetr* Oroup 1

C 4 1 Parameter labte Group 1

Table 6 4-1 Group 1 base parameters

NMef £ « Parameter value can be changed

only when tie dnve a dapped

£ 4 2 Description of Group 1 parameter*

t 1 1 2 Minimum / maximum frequency

, Defines frequency emits of the SV90OO

The detail* mBx>mum value tor parameters 1 i a"d 1 2 Q 1 20 HI By setting 1 2
120HZ when the drtve «s stopped (RON «c.xaiof ry» w) parameters l landl 2 are
changed u SOO Hi Al the same Ume the resoiuon of ihe panel referertce B changed
from 001 Hi toO 1 Hz
Changing the max value from SOO Hz to t A) HJ <s done by sen ng parameter i 2
1 19 Hz when the drive a stopped

1 3 1 4 Acceleration time 1 deceleration lime 1

These Nm.li correspond to the ume required kx the output frequency to accelerate
from the set minimum frequency (par i i ) <o trte sel maximum Irequency
(par 1 2)

1 5 Pi-controller gain

Inis parameter defines the gain of the Pi-conuoe*

ff this parameter is set to 100% e ifl% chartge n error vatue causes me cootrollef
output u change by i OKz

If the parameter value is set IO 0 the Pi-cone oner operates ai i-controuer

1 6 Pt-con.roHer Mlm*

Oefv.es the tntegrabon bme of th« Pi-contro«e(

1 7 Current Urn*

Thts parameter determines the mazwnum motor current what ihe SV9000 win supply
short Icon

1 « VfHz ratio eeUctlon

Linear The voftage of the motor changes fcnearty with me frequency m

(par 6 3) where a constant votage (nominal vafcje) ts supplied to tne
motor See figure 6 4 1

Linear VIHz ratio Should be used in constant torque appl cations

This defautt setting should b* used H there 1s no special requtremen* lor
another tatting

Squared- The voltage of the motor chanoes ioaowmo a squared curve form

potnt(par t.3)*tbenth*fianwrt<H*i»&*9te*i*>p*catott*mai&
Seefioure641

The motor runs urtdarmagrtettted betow .Mfettwe**en.ngprM arid produces less
torque and eteVakomectierMcel noise. A squared V*tt rate rjw be used n applicatnns
wt»erethe.oK»jedemaridofitwlo«disproparMi^tor^ eg
iri centrifugal fans and pumps

Pump and fan control Appacadon I ..nd fan coritro^ Appjicetton Page 6-7

Progranvn. The VjHj curve can be proo/arnmed wth ftree different points
V/Mz curve The perimeters tor pnor»nming ere «rp.a*>edh chapter f^S-2

2 AprograrmwJbleVirrzajrvec..nbeia^
not satisfy tte needs of the evptcetion. See figure 6 4-Z

y which makes theAutomatic Tha voteoe to the motor chanoes auk
torque motor to produce torque enough to start and run at low*
boost Tr.*vc*^r»e**e depend on .tie mc« type arrtr,̂ ^

*f5r*«'̂ ^

Nominal vortage of the motor

Find this value Vnfram the nameptate of the motor
Thfa parameter sets the voltage at the field weai-er.*̂  po-nt, parameter 6 4 to
100% *V*_

1 12

1 13

Fnd Ihe riaminal frequency („ trm the namepUte of the motor
Thte parameter .VMS ihe(reo^encya<th*fi..«w 3 K
the ..erne value

Nominal speed of the motor

Find Ms value t\, atom the namopuui of the motor

Nominal current o* the meter

the v e f. f TrtaMent.Vn.olWprotect.on

Suppryvoh^g*
Set paranxtsr ve*je aoconinfl to the rtorn.nrt voiteoe of tfei supply
Value* aw rx»Hjefr>edl«vo**oe codes 2. < 5 end 6. Se« tatXe 6 4-1

0 - Al parameter groups en) v
1 -Only group 11s vWble

to the changes of the parameter values

1 • Panm Hir value changes disabled
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• S Spectal paremetef* Group* 2—

« S 1 Parameter Ubtei

Group 2 Input *lp.nal parameter*

Pump and fan control Application

000.MJO00% 001X

Hotel Q > • canto dianged oraty when »h* d

Irom OH ID 100 H

2 • SK Mtma »o-i •• pi

nib* rAenped ortfy wi

PegeS-IO Pump and fan control Application Pump and fan control Application Page 6 11

Group 3, Output and supervision parameters

'*OC***Ol 10-1000 V)

I I
A<iatog«uitiuttt«-»M 000—WOO

13 - PKoreroSw adue! *•*»• 2

S • SVUOO i>e<t.ut .M

12-ir.Nonn.-*

Group 4 Drive control param*t*r»



p end fan control Appttcalion

OC-braM (m. « **••; 0 • OC-tnfc* M «fl at Sttvi

Pump end fan control Application

Group 7 Protections

Group S Prohibit frequency parameter*

0 » N J OOMJ

Group •. Motor control parameters

Page 6-H Pump end fan control AppKcatton Pump and fan control AppflcaBon

Group », Autorestart panmeterk Group 9 Pump and fan control special parameters

•efarenoaifBufMp

net Ml at-.***
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152 Doecrtpdon of Croupe 2—• perameten

2 1 CHA2 function

1 External faun closing oootnct •= Fatiff 13 shown and drive responds accord(oq
to paremeier 7 2

2 External (eu* opening contact - FauK Is shownand drtve responds according
to parameter •* 2

3 Run enable

Page 6 1

2 2 OuUfunctton

Selections are same as In 2 l except

10 Motor (*giUll contaa dosed « Reference decreases until the contact is
pot DOWN opened

2 3 V. ilgnal range

0 ' Signal range 0—10 V
1 = Custom seriang range Irtxn custom rmrvmum (par 2 4) to custom

maximum (par 2 S)

4 Ace / Dec contact open T Acceleraiton£>ecei«raf>on lime 1 seledfK)
tame select contact closed c Acoeter auorVOooeieiaiion time 2 seiecifd 2 4 2 $ V_ custom setting mlnlmurTrtna«Tlmum

S- Reverse contact open * Forward IJ B iwo o> more input* are 1ne^par*rneto*&V^1rx mny *\pul*qnal span *«hn 0—10 V
contact closed - Reverse I fyoorarrvnedtoreverieorty Mrnvnum senmg Set the V_ signal to MS rmnvnum level select oarametec 2 4

|| oneothemttreovredto. pr̂ ss Ihe Enter button

€ Jogfreq contact ctosed Jog frequency selecled lo. freq -efer Maximum setting Set tte V^ugru^^«cma«rnum level select parameter 2 5

7 Fau* reset contact closed = Resets all lauds
Not«I The parameter values can only oe set wan this procedure (not with arrow up/arrow

t AccVDec contact closed = Stops acc**«ra(too and deceleration unlil ,•—-, ts.ati,vKi
operation the contact Is opened d°*" botlorts|

prohibited

t- DC-braking contact ctosed - tn the Mop mode the DC-brakng operates
command un(H the contact ts opened, see figure 6 S- .

QC-brake current (s set wWi paramettt 4 S

2 6 V. signal Inversion

0 •= no mversion of anatog Vf signal

1 = inversion of analog V^s-onai

10 Motor (digiUf) contact closed - Reference mcreasei until Ihe contact is |
pot UP opened

o-o^ 2 7 V_ signal niter time "~~

/ \
/ \
/ \ p.-— i .n

L_J tn ..
~i i
2~ .̂J^TZTJn: — ̂ L.
•

/
! i — / | 1

=̂ĥ L,

Frtersrxitchsnjrbances from the » [jil.j| a ̂ ^
incoming analog Vn $tgnal A \ A

, tong littering tme makes the >oux ) / W\yX^>-
1 dnve response stowe/ See l / ^*^

/-<•*• \
/1 V ••

J «.. .

j Fyum65-2 V^vontSHtenny

Figure 65-1 OiO ms DC-brake comrrond mpur
a) Stop-mode = rmrap
6J Stop~<node - coasting

•
a
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Analog Input l̂ , signal range

0-0—20mA
1«4—aOmA
2 * Custom signal span

2.9
2.10

Analog input 1̂ , cuctom setting

With these perametors you a
0—JOmA

i scale the nput current signal (IJ signal range between

Minimum setting Setlhel.s^r^toteminnHjmteveLfeie^paf^^
the Enter button

U«,drM.mseX..TTg:Setotelns.gr.altotemajdrTium press
the Enter button

The parameter values can onry be,
eat w0i this procedure (not with tho
arrow up/arrow down buttons)

Analog Input ̂  Inventon

0 • no inversion of !„ input
1«inversion of î  input

Analog Input 1̂  Utter time

noomfetg analog lto signal A tong
tittering time makes the drive
rtttporeMSlower SeeAgure6 S-3

1: Eattornelteu.! dosing contact « Fault k shown and motor k ..topped when
*^,nput.tac«ve

2: EJtetnellau.,, opening contact - Feu* to shown «nd motor b ttopped when
the Input h not acBve

t Runanabie contact open - Start of t»e motor dteebted
contact closed = Start of the rrtotor enabled

4. Ace. / Dec contact open - AcceleraUort/Oeoeloratiori Ume 1 selected
ttmeselect contact ctosed « Aooeler..<.oM>eoe.erelfon Ume 2 selected

5: Reverse contactopen "Forward II f two or more Inputs are
contact closed » Reverie pnor/ammed to revarte rjrey

one Of them ei requred for

Jl

ft Jogfceq

7 Fatal reset
contact closed - Jog frequency tor freq. refer

and deceleration unU

ft DC-braking contact ctosed * In tte stop mode, the OC-tvaUng operate*
untB the contact to opened, see figure « 5-1
DC-brake current Is set wtfi parameter 4 B

2 14 Motor potorrUomaAef ramp time

Defines how (ast the etedronfc motor (dig«al) potenlomeler value chanoes

2 15 Pi-controller reference signal

0 Analog voltage reference from lenrur.ats 2—3 eg a pitenborneler
1 Analog current reference trom lemw.ab 4—5, e g a transducer
2 Panel reference is the reference set *om the Reference Page (R£F)

Reference r2 Is the Pl-controier reference see chapter 6
3 Reference value U changed with cdgrtal nput signals DtA2 and OIA3

switch m DtA2 closed = frequency reference noreases
- swKch in DIA3 dosed - frequency reference decreases
Speed of the reference crtange can be set w«i Ihe parameter 2.3

4 Same as setting 3 but the reference value Is set to the inWmum
tequencytpar 1 1J each *me ttw drtve k Mopped, When the value of
pararneter 1 Stssetto 3or4. the value c4 pMiwneler 2 1 te aXJlomatkaly
set to 4 and the value of parameter 2 2 is automabcaly set to 10

2 16 Pi-controller actual value .selection
2 17 Actual value 1
2 18 Actual value 2

These pivemeters selecl the Pt-controtor actual value

2 19 Actual vak*t minimum scale

Sets the minimum scaimg point for Actual value 1 See figure 6 S-4

220 Actual value 1 rnudnwm scaU

Sets the maxirturn scattng point for Actual value 1 S*e figure 6 5-4

2 21 Act*.^va4ue2Rrintmuma«ate

Sets »>• minimum scaing point for Actual value 2

2 22 A<*u*V.*tw2,wram.m*ce.!e

Sets (he rnaJdrnurn seating point lor AOualvah.e2

2 21 Error value Inversion

Tte rMran.eier etows you to hvert the error valua
me operation of .tie P
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Pt-controHerimaKlmum Hmlt

These parameiari set the minmum and mM<mum values of the Pi-controller output

Parameter value Imits par t t <par 2 24 <per 2 25

Direct frequency reference. Peace B

0 Analog voltage reference from terminals 2—3 e g a potentiometer
1 Analog currem reference Irom terminals 4—S e g a tansduoer
2 Panel reference t* the reference set from the Reference Page (REF)

Reference M a the Place 8 reference see chapter 6
1 Reference value « Changed with dtg.tal input signals DIA2 and OIA3

switch «n OIA2 dosed • frequency reference nortkasea
switch m DIA3 closed - frequency reference decrease*

Speed of the reference change can be set with the parameter 2 3
4 Same as setlttig 3 but the reference value n set to the mlrMrnum

Irequency (par 1 i) each bme the dnva ts stopped
When the value of parameter 1 S ts set to 3 or 4 the value of parameter ? 1
<* automatically set to 4 and the value of parameter 2 2 is
automaticaly set to 10

2fl Place B reference scaling minimum vatuaftnaxlmum value

Setftng km** 0 < p a r 2 . 2 7 < p a r 2 2 8 < p a r 1 2 l f p a r 2 2 6 = 0 scakng rs set
of See figures 6 S-5 end 85-6

Pump and fan control AppHcaUon

Analog output function

See table on page 6-10

Analog output filter time

Fitters Ihe analog output signal
See figure 6 S- 7

Analog output minimum

Defines the Signal rrwwmum to
be either 0 mA or 4 mA See
fcgure 6.5-9

Analog output scale

Scaling (actor tor analog output
See figure oJ-9

Figure 6 5-4 Analog o

Reference teeing rvure6&4ReterenrMec**ng,per 2 15*0

F^urefS-S Analog output n

Pagefr22 Pump and fan control Application

3 6 Wo
17 Relay output 1 function
3 9 Relay 04*put 2 function

law Mr Kg* M fear X « end par 1 «)
nuMtoi+i+MVHtaieMimKimeetm*
Lo. tony HghtrM (par J. U end oar 1 t4)

Output dyne* M* DO I *nd output nt»f* flO f and RO2

3 1 C>uq>Ufreouer«y»m.t1.«upervi.y^functkH
311 Output fmqmncy HtnK 2. **tp*rvUion fuocttoi

0» No supervision
1'UwlrMtupiirvWon
2 • High irnt supervision

N Ihe output frequency goes indertaver the set Hmlt (3 10. 3 12) thts function

3 C—3 S

The Irequeney value to be luparvnad by the peyameter 3 9(3 11) See figure
• 5-10

SV9000 Pump and fan control Application Paoe 6-23

3 13 Torque HmH supervision
function

0-f4osupervUon
1 - Low hmft supervision
2 * Htgh Iknli supervtston

M the calculated torque value goes
underfover the sel em* (3, 14) tha
function generates a warning
message via tw digital output OO1
or via e relay output RO1 or RO2
depending on the settings of
parameters 3. 6—3. B.

4 r»n-i
•*i

- /~\
~&

3 14 Torque MajtK , supervtslo«t value

The catouisted torque value to be supervised by parameier 3 13

3 IS Active ntfcrenc* HmM. supervt«tofl function

. . .
1 « Low em* supervlson
2 « MK)h Umt surjervtston

trMietueAtmvMuMejoeAunaeaovet the set.vnt(3 t6| thU tunoon generate* a
warning messaoe via the dtgNM output D01 or via a relay output RO1 or
R02depend-ngonl>as*i..TVrtp..T..ime»eri3 6-3.8- The supervised refawoce

3 17
3 IS

The hnctton of .tie twrtemal brake can be detayed from the start and stop control
signals w*h these parameters Se* fegur* 6 *"''

ThebrateoonMleigrMlcanbepragranvrMdvuitta
relay outputs RO1 and RO2 tee perameten 3 6—3 6

3 1* Ortve Mmperattn Mml s.*?erviston function

0-Nosupeivlaton
1 « Low knit supervision

M the letTveratur* of the drive goes under/over the set km*: (3 20) thb functon
a vie the d.g4at output D01 or via a relay output RO1

3 6—3 6



Pump end fen control Application Pump and fan control Application Pages 25

FioMfiS-ll €*temal brake control *)SliWStoptoo*tetedanpar 21 0 • <* 2
btSujrt/Sloo log*: xefeclKXt per 2 t 3

Acc/Dac ramp 1 chape

Ace/Doc ramp 2 Bhape

The acceleration and deceleration ramp shape can be programmed wrth these
paramelers

Selling the value 0 gives you a linear ramp shape Tte output frequency mmedtalefy
follows the input won a ramp lime set by parameters 1 3 1 4 (4 344 for Acc/Oec

bme 2}
SettngO 1—10 seconds kx 4 i (4

2) causes an S shaped ramp The

speed changes are smooth
Parameter 1 3M 4 (4 3 /4 4)

determines Ihe ramp time of the
acceleration/deceleration m ihe

middle ot the curve See figure 6 5-

12

FquntSS-12 S-stiaperJ acceleration/

Acceleration (bne 2

Deceleration time 2

These values correspond to the time requiredfor the output Irequency to accelerate
Irom tha tei mn<mum frequency (par 1 1) to the set maximum frequency (par 1
2) wch this parameier M is possrb** to set two different accaleratrarvdeceleraiion

Unes tor one application The acbve set can be selected with programmable signal

D<A3 of this application See parameter 2 2 Aca t̂eratnrvdeceleralion limes can be

(educed with a external free analog nput Signal See parameters ? 18 and 2 19

Brake chopper

0 No brake chopper

1 Brake chopper and brake resistor nTslaied
2 f External brake chopper

When the dnve ts decelerating the motor the energy stored m the. nerba of the motor

and the load is fed into the external brake restsior H the brake resistor « selected
correctty the dnve is able to decelerate irte load with a torque equal to thai of

acceleration See the separate Brake resole* nstallation manual

Start (unction

Ramp

0 The dnve starts kom 0 Hi and accelerates to the set reference Irequency wrthm
the set acceleration time (Load nertia or staring friction may cause prolonged
acceleration tunes)

Flying, sort

1 Trie dnve starts nto a runnng motor by frsl finding the speed the motor is

running at Searching Starts from the ma*mum frequency down until the actual

frequency reached The output frequency then wxe^atesMecetecates to ttve
set reference value at a rale determ-ied by the acce.er3ionrdecelera.ion ramp

paramelers

Use tfvs mode if the motor may be coasting when Ihe start command is grven
WHh me ftymg start rt is possible lo nde through short ufibty voltage interruptions

Stop function

Coast ng

0 The motor coasts to an unconi

command

o wuh ihe SV9000 off after the Sioo

1 After the Stop command the speed of the motor is decelerated according to
tfte deceleration ramp time parameier K the regenerated energy is high M may

be necessary to use an external braking resistor for faster deceleration

OC braking current

Defines the current infected into Ihe motor dunng the OC braking

DC braking time at stop

OC braking time at stop

Determines whether DC braking is ON or OfF It also determines the braking duration
lime of the DC-brake when the motor « slopping The function of the DC brake

depends on the stop function parameter 4 7 See figure 65-13
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DC-brake ts not used

DC-brake Is n use depending on (he setup of the stop function (param 4

7) ThetiTmis.^bythavalueofpararf.eter4 9-

Jl

After ttte stop command the motor win coast to a stop with Ihe SV9000 off

W«h OC-tn}ecbon, the motor can be etectncatty stopped, tn the shortest

possible tvne wKhout usmg an opbonaf external braking reststor

The braking ome is scaled according to the .reouency wtien ihe OC-braking
start*. If the Irequency to > rwrnin..) frexjuency of The rixtor tj.» 1 11) the

vat^rjffjarwnetM490«lermirtes.tebrakmginM When the frequency ts
< 10* of the nominal, the braking time b 1O% of the set value of pararneter

49

w»

rn

« thuM
In

Oi*u*»e«*

OuW»i».a M

OZ~~~,QH OI»J->— J. ***1J''"Jx \i • 1 n-°"~~ •
S~l —

e whan par 4 T'O

After the Stop command «w speed of tha motor ts. reduced, b**4 on the

Darart.elar tfranrprwr.«kmrwcunrJu«to.T.̂ herta tea

by parameter 4 10 where the DC-braking starts

The br.*WftgU\i«isde,fk..>dw«h parameter 4 S

K high Inertia exists «Is recomrnenderf to IMM eternal lxe*.ng^
Castor deceleration. See figure 6 5-14

4 10 Execute frequency of DC-

brake during ramp Stop

See Hgure 6 S-14

Pump and fan control Application

DC-brake time at start

DC-brake B not used

DC-brake ts acbve when the start

command is given Thts

parameter defines the tene before

ttte brake 15 released After the

brake is released Ihe output

frequency increases according to
(he set start fAjnatton parameter 4

6 and acceleration parameters (1

3 4 lor 4 2 4 3) see figure 6 5-
15

Jog speed reference

speed selected with the digital
input

S 1 5-« Prohibit trequency area.

OC-orflung tme at etart

tn tome systems R may be nee*

ess«ry to avoid certain

cai resonance problarns.

Wtth these parameters tt ts
pout* to set Inett tor ttree -skto

.T*Q îar.t̂ r«gioreL TTM accuracy

of the setting fcO.1 Hz.

areatettng

Motor control mod*

0 « Frequency 001*01 The I/O terminal and panel references are frequency
fVrrta) (*ereno«ar»d*Mdrtv«car*o1*<he output .rw.i-r.cy (output

fceq resolution 0.01 Hz)

1 • Speed oontot ThetiOlemilne*artpe^re(«ref.me<n»

(senaorteu vector)
05%)

*yiMrtgal^tswAAiT.g.Teo^ency tiic* ee*lng tne aaj-f

mefectorydete.«IOkHz(36kHz>40Hp) check the drtve derettng Irom the curves

h ftoure S^-2 end S 2 3 of me Uteft Manual
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Voltage el the Held weakening point

The hek) weakening pomt ts the output frequency when*, the output voltage reaches
the set mawmum value (par 6 4} Above that frequency The output votage remains
al tte leimuvnum value B*^owtTM>tfcequorvjyoiXputvo»ege depends on the setting
of the V/Hz curve parameter* 1 0 1 9 6 5 6 6 and ft 7 See figure 65-17

When parametera I to and t 11 nominal voftage and nom nal frequency of the
motor are set paramelers 6 3 and 6 4 ate also sel automatically to Ihe
correspond ng values If different values for the field weakening pomt and the
m*Kmum output voftage are required change these parameters afi« setting Ihe
paramelers 1 10 and 1 11

Vftta curve middle point frequency

V the programmable VrHl curve has been selecled wtth 2 2tparameter 1 B thts
parameier defines Ihe middle poim frequency of the curve See figure 65-17

V/Hz curve middle point voltage

* the pror̂ ammable V/Hz curve has been selected wuh parameter 1 8 this parameter
defines the middle pom* voltage (% of motor nomvuri voltage] of the curve See figure
65-17

Output veHage at zero frequency

Reprogrammable VVMx curve has been feteOw) wilh parameter 1 8 tha parameter
defines the zero frequency voftage of the curve See figure 65-17

OvervoHage controller
Undervortag* cootreBer

the ovarrur̂ ^
aSttiiimeratto

15X^10* aridtrieappetettonreo .̂î attKis.̂ speed M the controeers are
ON they wil change the motor speed m c^ef/uTKtervoRage cases Overvoftage
faster undervotage « stower

OverA»xJervoRage tnps may occur when controllers are not used

Pump and fan coo*. ro< Application

T 1 Recpon** to the feterenoe feu*

0 * No response
1 Warning
2 * FeuR. stop mode after tautf according to parameter 4 7
3 - FauR always coasting stop mode after laud

A warning or a fauR acton and message is generated t 4—20 mA reference
signal a used and the signal faffs below 4 mA The Information can also be
programmed via dtgHal output D01 and vta relay outputs ROl and RO2

7 2 Re*pon*e to external fault

0 Ho response
1 ' vVarnng
2 * FauR. stop mode after lam accordng to parameier 4 7
3 > FauR, always coasung stop mode after (auk

A warning or a fault actton and message a generated from the external taut
signal n the digital input DIA3 The nfcrmation can also be programmed tnto
digital output OOl and nto relay outputs ROl and RO2

7 3 Phase supervision of ttte motor

0 No action
2 < FauR

Phase supervision of the motor ensures that the motor phases have approxt-
m*tely equal current

7 4 Ground fautt protection

0*Noacbon
2 Fautt message

Ground taut protection ensures thai the sum of Ihe motor phase currents e zero
The f-efcurrent protection is always work ng and protects the dnve from ground
lauRs w*h high current levels

Parameters? 5—7 9 Motor thermal protection

General

Motor .Ttermal protectnn is to protect the motor from ovwtteatmg The SV9000
dnv«Kr*par*<rfKupc<ryeigh.yhMtrumr^ If the toad
requires the high current there is a risk that motor we. be Thermally overloaded
This ts true espectaly at low frequencies wen tow trequenc.es the cooeng effect
of the motor tan « reduced and the capacity of tw nwto a reduced. If the frxwr
* equipped wtft en exlemaf fan. the load redurXon on Iw spe«d fe •mat

Motor thermal protection is based on a calculated model and * uses the output
current ot the dnve to oeterrrttne Vie toad on the motor When the power ts turned
on to the dnve Ihe calculated model uses the heatstnk temperature to dMenrune
the MM thermal state of 9* motor The calculated model assumes Vtat the am-
bient toniper*ture of the motor is 40*C

Motor thermal protection can be adjusted by setting several p.-rarr.*ters. The
thermal current I, specifies the toad current above whir̂  me motor a overloaded
The current hnut is a function of the output frequency The curve for I, is set with
parameters? 6 7 7 and 7 9 See figure 6 5-ifi The default values of these
parameters are set from the motor nameptale data

Pump and fan control Application

Wtm Ihe output current at I, Che Bwnaj stale w« reach the nominal va**e(lOO1t}
Thetwrrri»l.rt,toChaft9«W».he4Wju^
7SH of t, tie Inermel stele w« reach S6* end wtth output current al 120% of IT
fwtoenn.tfclatawoiMie*cn144% The function w» Wp the drtve (refer par 7 5)
«tr*then^moo>lrwb3.*«ava.ueof105X The response time of the thermal
nnoel is determined by lnetirr.econ.nantp«^^ 8 The larger the motor

Ttothennel.«aMafttofno.tecanbemcrii.Ty^ Refer to the
table far moretortng Hems. (User's Manuat.iaole 7 3-1)

A
CAUTIOM! 7r»c*cMl*«i model dtwr^pme^ Ihe mo^ If the corjengot

Irre/TxXwfarwttx^eafiarOy

Operatkxi

0-Not in us*

2 - TrtofancMon

i, break point current

The. current can be Mt between 50.0—150.0% x

Tlwvai^ei set ese percentage of the ir«.ttnarr.ep.̂ toflcfl̂ ...i current, parameter
1 13.iwri.THlc.aMiKofttametar not fteA-ve^narrrir.^ output current

The motofs rtomlnel current ti the current which tha motor can wChstand in direct
on- ene use without being overheated

l( parameter 1 13 is adjusted, Ms paremeter b autorrujbca«y restored to U default
value

Setting this parameter (or parameter i 13) does not »«ect the rnajurnum output
current of the drive. Parameier 1 7 atone determines Ihe maximum output
current of the drtve

The current cen be set betavaen 10 0—150 0% x '̂ -im- This parameier sets 0w
veto to thenr.*<c.urt»r«« tarn ̂  See ttoure 6 5-16.

"-if fifeiitt aim la let aaatmlrij tiaTlnn h no uflamBlIan fnnlnjtin —Inr Kan

The vetue H set as • ptweentage of the motor's n«neplâ  rwmlTi.il ojnent,
paramet*r1 1X not the drive s rkomtrtal output current The motels nominal

Pump and fan control Application Page 6-31

fSueOM .V.a«x,?a*em..Vcwr*nf/ curve

current b the current which the motor can st.v<d n direct on-t-rw tse w.rf.out be*ng

If you change p.

Se4brtgtr*pe.WnM«(orpenmeler1 13) does not affect to ttantnBnurn out-
put current of the drive Parameter 1 7 atone determines tie rnnntum output
current of the drtve.

the motor. The tatjer ISe tnotor tte grvetor tte tfcit* eon,i.«,t T

Tha motof •eMliieJ fcm et apeofc to a motor design and K vartx between

The defaut vakM for the Ume constant ts catoJiat̂  based on tr« rr.otor i.
dau from paramelers 1 12 and 1 13 * either of tMse parameters Is reset, then
this parameter Is set to Rs defauK value

Kthenx>tor'st<-la«i»kr.rjwn,>ve«bytt.«
parameter could be wt based on It-time As a ruta of thumb, the motor tfwmvjl

operate m »k
tntemaey (noreMed to ffvee ernes tie Mt pertn»ei.wvaju.x The cooing In f^itop
stage h. based on oonvactton with an increased time constant
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7 9 Motor thermal protection break point frequency

The Irequency can be set between 10—SOO Hi This b the frequency break pornrt of
thermal current curve Wtth frequencies above VMS pool the thermal capacity of the
motor Is assumed to be constant See figure 6 5-IB

The detauR value Is based on motor's nameplate data parameter 1 11 It is 35 Hz
lora50KZmotoraYKM2K2toa60Ftimotor Morer^nn.>fy<te70%ofthefr«ouency
* the fieWweakenrigpo-nt (parameter 6 3) Chang-r̂ j e*rter rjar.wr.eter 1 11 or 6
3 wW restore this parameter to to detauk value

Parameters 7 10—7 13 SUN protection
General

Motor stall protection protects the motor from short hme overload situations kke a
suited shafl The teacbon wire of stall protection can be set shorter than with motor
thermal protection The stal state ts defined with two parameters 711 Sul Current
and 7 13 Stafl Frequency If the current is higher than the sel hmH and output
frequency* tower than the set Wrvn, the stal state ta*u* There to ectuaty no real
ndlcauon of the shaft rotation Stal pfoteetton b a type of overcurrent protection.

Stall protection

Operation

0-Not.nuse
t >Wamng
2*Tr*pfunctkM

Topping and warning wil grve a display Indication with the same message code If
tripping Is set on, the dnve w* stop and activate the fauK stage

Setting this parameter to 0 wrt deactivate the protection and wtll reset the stal ume
counter to zero

SUll current HmN

The current can be sel between
a o—MO**. «tr,jtotar

in a stal the current has to be
above mtc km* See figure
6 5-2O The vahM ts set as a
percentage of the motor's name-
plate nom.n*l current parameter
t 13 If parameter 1 13 is
adjusted thb parameter is
automatically restored lo its
default value

figure 6 5-X Serf.no (he sta*

The lime can be sel between 2 0—120 s
Tha is The maxmum aftowed urne lor a sial There is an internal upMown counter
to count the stall Ime See figure 6 5-21 V the soO «me counter value goes above
tha tartlM protection wil cause a *Tto(r«tw 10)

liUKttnum stall frequency

The frequency can be set between
1—*_<par ^ 2}
tn the stall Male the output
frequency has to be smaller than
thts ITM See figure 6 5-20

Counfng Vie «a* fame

Parameters 7 1 4
General

-7 17. Underload protection

The purpose of motor undertoad protection is to ensure that mere ts toad on tJwnwtor
write ttw rjnve ts running * ftetrwiw load* reduced tr*efe rr«^
the process, e.g broken bett or dry pump

Motor underload protection can be adjusted by setting the undertoad curve with
parameters 7 15 and 7 16 The underload curve s a squared curve set between
zero Irequency and the field weakening pomt The protection ts not actrve betow
5Hz {the underload counter value rs stopped) See figure 6 5-22
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The torque values for setting the underload curve are set wrth percentage values
whet* n̂  to Ttenamtrtallotqueo* tte motor Tho motor's nameplate data,
pararneter 1 13. the motcrtnominal current and the drive s nominal current LCT
areusedtofavlthescafaigrettoiwtfwinterr^ H other than
Standard motor It used with the drive the accuracy of the torque calculation is
decreased

Underload protection

Operation

0 = Not in us*

2-FauR

Tripping and warning wtt grve a display Irtdtcatnn wtth the same message code If
inpptng to set active the drive wil stop arid ax*ntt te fa«jK stage

Deex*vebng tie protection, by setting this parameter to 0 wfll reset tie underload
bme counter to zero.

7 tS Undextoad pr*t*ctton.fWid

The torque bmft can be set
between 20 0—150 % i T^^^

Thb parameter is the value tof
the nvnirnum Mowed torque
when tte output frequency ts
above, KM SaU wee)b»rang port.
Seethef.guree.5^2 «

»1.13 be

«« SSjrw1

7 16 Undertoad protection, zero frequency toad

Torque Imlt cen be set between 10 0—150 * K *****

Thto peramttff to Ihe velua far the minimum atowrt torque wtti z^
See figure 6.S-22, tf perameter 1 13 to abutted, thh parvrnetor to automattcalry
restored to bdefauRvakj*

Thai Ume cen be aet between 2 0—000 0 s

This H tw m.wamum etowed Mme tor an underload stta There t« an intem*t up/
downcour.te*toarx>tai«.i..tee^eunderk>edlî  See ftgure 6A-23 M Irw wtdertoad
coumar vetue goes ebove trw amit, the protectton wit cause a Mp (refer w the
parameter! 14) «the drive is stopped the undertoad counter ts te*Mtoi*ro

Figuref5-23 Counbng toe underload tme
Automatic restart: number of tries
Automatic restart trial time

The Automaoc restart funcuon restarts the dnve after the (auKs selected wtth
parameters 8.4—6 6 The Stan function far Automatic restart to selected with

Parameter ft. 1 determines how many automate restarts can be made during the
Mai bme set by (he parameter 6.2

The tone counting starts from the f«t autorestart K -he number of restarts does
notexr*edltev..JiMO(rjararr.eWB1rJurr^ the counting (s cleared
eruxthetttelt-rMheseujpsed The net* Uu* starts the counting again. See «gure
65-2
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Automatic reetart. •tart function

The parameter define* the *tart mod*

0 * Start with ramp
1 « Ftymg start see parameter 4 6

Automatic restart after undervonage trip

0 - No automatic restart after urkdervottage trip
t * Automatic restart after ur*dervoltage fauR condition returns 10 the normal

condRion (OC-enk voRage return* to the normal level)

Automatic restart after overvokage trip

0 - No automatic restart after rjvervoKage tnp

1 - Automatic restart after overvoKage (auk condAton returns to ihe normal
concWon (DC-ink voltage returns to the normal levef)

Automatic restart after over-current trip

0 = No automaic restart after overcurrent tnp
t « Automatic restart after overcurrent lauKs

Automatic restart after reference fautt trip

0 • NO autornabc restart after reference (aut trip
1 « AuUmatlc restart after analog current reference signal (4—20 mA)

returns to Ihe normal level l>4 mA)

Automatic reetart after overrur«d*rtMiip*n*uni fauM trip

0 « No automatic restart after tertwature teu« tip
1 - Automatic restart after heataink temperature has returned to ts normal

level between -1O*C—*7SX

Pump end tan conlrol Application eG 37

9 2
9 4
9 6

9 3
• S

Number of auxiliary drtve.

With (his parameter the number of eux*>ary dnves m use a defined The signals lo
control the auxMary dnves on and off can be programmed to (he relay outputs or to

' ttedtgUoutput v/ithparameters 3 6 3 ft Tiwdefaunseflingrsoneauxikarydrrve
muse pr e-proQrammed to relay output ROl

Start trequency of auxiliary drtve 1
Start frequency of auxMary drive 2
SUrt frequency of auxiliary drtve 3

The Irequency of Ihe SV9000 must exceed by 1 Hz me l<mit defined with these
paramelers before the auxfcarydnve a stetteq The i HI provides ttysleresis to avoad
unneoestary starts and steps See tgure 6 S 25

Stop fraquency of auKfOwy drive 1
Stop frequency of auxMary drtve 2
Slop frequency of auxllary drtve 3

The Irequency of the SV9000 must fall 1Hz betow the hrmt defined with these
parameters befonlr.eaux.kary dnve a stopped T he s t̂eo^Kncr In* *so defines
the frequency Ihe dnve drops to ̂ er start.ng ihe Mtokary dnve See f-gure 6 5-25

Start deter of auxiliary drive*

Starting of the .waoeary drives ts delayed based on the IZTM MOmg of parameter 9
10 Tr« pn r̂̂ r-tt urwirx*«.ujry startt wti(ch couW
request which to nwrnentarty above the pnjvk^a refenmce level See figure 6 S-25

Stop delay of auxMary drives

Stopping of the auxttary drives to O>i.fyed bas.̂  on the t.me S4Mbr.g c4 p.v.wnete( 9
10 Thto prevents unnecessary stops which could be caused by a ftow reference
request which to rrkomentarty betow ttte pî evicMtt n-ference tevet See Hguns 6 S-25

Figure 6 5-2S Example of to erte of parameter nvanaok speed ana o

Page6-3ft Pump and fan control Application SVWKM

9 12 Reference step efter start of the auxiliary drive 1
9 13 Reference step after start of the auxWary drive 2
9 14 Reference stop •Aer start of the auxMary drtve 3

A reference step wN automattcetV be added to the reference value when the
oarresponceng Mattery drive to started. Tha atfciws cornpensAtm to the pressure
toun the piping outfd by the inovesed flow See figure 6 5-26

Pump and fan control Application Page 6-39

* 15-39

• 16
« 17

StMplanl
StMortatoy
ChanglnQ Ms paramaur Irom a Mkja rrf 0 0 Hz activate, iha stoop function wtMrn
•*a ralva t. rtoripad aukMnadcafly wittan the Iraquancy I. b«kMv the MMp tovH (par
916)conttnuou>ryo<rarttia.l.«p<May(g 17) Hma. Dtfftag UM Mop atala h. Pump
and fan cor*ot logic I. orMrarJno and w« Mrilcri tha drr*. to the Run «tato wtirm ttw
«jmjpH»^<Hlln«J»Bi|i«.i..l.iH.l««naa. 1iHrMch») Saefigim<S-27

• it vMUwmtf

rru>Wor<rf<lcnr>aiut««<CMd^Mor««Mrvlh.«<v.lroniin.ilM<>l>ntt>'
SMlgu.ej-27

or exceed.1 «te wak* up level (per 9 18)
«If tM wake up occurs when the Irequency eoner fats betow

Ft r̂ gutetor bypa««

f«ou..ncy of fte drive
nb^
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« « HONTTORtttO DATA

The Pi-control appMcation has additional (terns for monKonng (n20 - o25} See tabte 6 6-"*

OM*

n 1

n?

n3

r.4

nS

n6

n7

n«

n9

nIO

nil

n12

n13

oM

nlS

nl6

n!7

nte
nt9

n20

n2i

nZ2

n23

n34

nZS

Data
name

OiXput frequency

Motor ipeed

Motor current

Motor torqua

Motor power

Motor voltage

DC-enk vOHage

TempereUe

C^aaWvjdayoaumer

Opeî eknghrxn.

MW-houn

MW-hour*.
Iripaureer-

Voflaa*/analog»ipul

Ca*TenVart.*.gripul

Ogttal input «a*u». gr A

Digital anpU ttatus gr B

D^and'tfeyou.pui

Cu..*ultiogai»

Unrt rtornVaif power

Pt<anM«f«toreno.

fH<xM*oaer actual value

Pt-ox*o«*r emx value

Pl̂ orwoMr output

MumberofitJnrwvg
tuduMy drive*

Motor ternperature fee

UIKI

Hi

ipm

A

H

X

v

v

•c
OOdd

HH«i

MWh

MWh

V

mA

*t>

%

%

%

Hz

*

Oe*cnplion

Frequency to tva molar

CetcuU-ied molar tpeed

Uei urafl motor current

Cakrtaieaac^tantMlrvrf^tv^ot*****

C*0J^+^p0*~rlrtrf**pf>~~<*r~<rt

Caaal.iMrra.orMlttoa

Measured OOfcr* votag*

Temperafcre of tw heel *mV

Operating day* *. not reeetUjble

OpemtaTg hours i cenbereeelwiti

Tolat MW-nrxn, not rasettaU*

buBonM

Voltage of .he lemwialV.* (term. «)

Currem of temwue. t»« and C- (term. M. «S]

Vemon number of tht control software

Snows trie horsepower toe of the un*

Percent of tmtfaanumietmenoe

Penaant of tv« rimurnum adual value

Percent of tva nuumum error value

l̂ .te^^^olrtw^r^rT^olonon^

Pump and fan control Application

C 7 Panel reference

The Pump end Un control eppHcabon has an extra reference (f2\ lor Pt-corxroSer on the parvafs
reference page See table 6 7 1

Refrence
numbet

f1

r2

Reference
name

Frequency
reference

Pi-controller
reference

Range

1_~<—

0—100%

Step

001 Mi

0 1%

Function

Fujrference hx pane) control and
UO lermnal Source B reference

Reference for Pi-con troeer

f 6 6-1 Mor+ornl *erm

Page 6-42 Pump and fan control ApoHcation
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Declaration tif ( i>nrorrml>

We GRUNOFOS declare under out sole responsibility lhal me ptoducts SP (o
which this declaration relates, are in conformity with Ihe Council Directives on the
approximation ol Ihe taws ot the EEC Member Slates relating to
— Machinery (98/37/EEC)

Standard used EN 292
— Electromagnetic compatibility (89/336/EEC)

Standards used EN 61 000 6 2 and EN 61 000 6 3
— Electrical equipment designed for use wilhin renam voltage limits

(73/23/EEC)
Standards used EN 60 335 1 and EN 60 3JS ? 41

Konforruilatscrklarunu

Wir GRUNOFOS erklaren in alleimger Veranlwortung daft die Produkle SP. aut
die sicti diese Erklarung bezieht. mrt den folgenden Richtlmien des Rates zur
Angleichung det Rechtsvotschnrten der EG Mitgliedstaaten uberemstimmen

— Maschinen (98/37/EWG)
Norm die verwendel wurde EN 292

— Elektromagnetische Vertraglichkeit (89/336/EWG)
Normen die verwendel warden EN 61 000 6 2 und EN 6 1 000 6 3

— Eleklnsche Betriebsmine' zur Verwendung mnerhaiu besiimmiei
Spannungsgrenzen (73/23/EWG)
Normen die verwendel wurden £N 60 335 1 und EN 60 335 2 4 1

Declaration do C'onformitc

Nous GRUNDFOS declarons sous notre seuie responsabilite que fes produits SP
auxquels se re'ere celte declaration son! conlormes aux Directives du Conseil
concernant le rapprochement des legislations des Etats membres CEE relatives
a
— Machines (98/37,'CEE)

Standard utilise EN 292

— Compatibility electromagnelique (89/336/CEE)
Standards utilises EN 61 000-6-2 et EN 61 000 6 3

— Matenel electnque destine a employer dans cenames limites de
tension (73/23/CEE)
Standards utilises EN 60 335-1 el EN 60 335-2 41

Dichiara/ione di Conformita

Noi GRUNDFOS dichianamo sotlo la nostra esclusiva responsabilna che i pro
dotti SP ai quali questa dichiaiazione si nfetisce sono conlormi alle Direttive del
consiglio concernenti it rawtcinamento detle legislazioni degli Stall membn CEE
relative a
— Macchme (98/37/CEE)

Standard usato EN 292
— Compatibilita elettromagnetica (89/336/CEE)

Standard usati EN 61 000 6 2 e EN 61 000 6 3
— Malenale elettnco destmato ad essere ulilizzato entro certi timid di

tensione (73/23/CEE)
Standard usati EN 60 335 1 e EN 60 335-2 41

Declaration de Conformidad
Nosotros GRUNOFOS declaramos bajo nuestra unica responsabilidad que los
productos SP a los cuales se refiere esta declaracion son conformes con las
Directives del Conseio relativas a la apronmacion de las legislaciones de los
Estados Miembros de la CEE sobre
— Maqumas (98/37/CEE)

Norma aplicada EN 292

— Compatibilidad eledromagnetica (89/336/CEE]
Normas aplicadas EN 61 OOO-6-2 y EN 61 000 6 3

— Material electnco destmado a utilizarse con determmados limites de tension
(73/23/CEE)
Normas aplicadas EN 60 335-1 y EN 60 335-2 41

Declaracao de Conformidade

Nos GRUNOFOS declaramos sob nossa unica responsabllldade que os produtos
SP aos quais se refere esta declaracao estao em contormidade com as Directives
do Conselho das Comunidades Europeias relativas a aproximacao das legisla
coes dos Estados Membros respeitantes a

— Maqumas (98/37/CEE)
Norma utilizada EN 292

— Compatibilidade electromagnelica (89/336/CEE)
Normas utilizadas EN 61 000 6-2 e EN 61 000-6 3

— Material electrico destmado a ser ulilizado dentro de certos limites de ten
sao (73/23/CEE)
Normas utilizadas EN 60 335-1 e EN 60 335 2-41

ArjXwor)
Elicit; T) GRUNDFOS SrjKawoupE U.E artOKAEioTiK.6. Sinn, par; Eu6uvr| OTA TO
ifxxovra SP aupuoprpajvovrat us TT]V O6n.Y'a TOU luuJBouAjou cm THC,
JUYxAioric, TIOV vduxov T(DV Kparaiv Mc\(jv TT|c. EupdinaiKtic; EVOJCTIC, oe OXEOT)
(1C TO

— Mr|xavri.uaTa (98/37/EEC)
npdTimo nou xpqo,|jonotr|6T|Kc: EN 292

— HXEKipOMaYvrynKn, oup(krt6Tn,Ta (89/336/EEC)
ripOTuna nou xpnotuonoir]8nKO.v EN 61 000 6 2 KQI EN 61 000 6 3

— HAEKTpiicec, aurjKEutic; crxE&arjMtivEr; yirJ XPIoil evrdq opiaucvajv opiuv
t)X£iapiiai<; TaoT|<; (73/23/EEC)
np<5runa nou xpn<"M°noin8nKav EN 60 335-1 KOI EN 60 335-2 41

Overeenkomstigheidsverklaring
Wi) GRUNOFOS verklaren geheel onder eigen verantwoordeli|kheid dat de pro-
duklen SP waarop deze verklanng betrekkmg heeft in overeenstemmmg zgn met
de Richtliinen van de Raad mzake de ondertinge aanpassmg van de wetgevingen
van de Lid-Staten betreffende

- Machines (98/37/EEG)
Norm EN 292

— Elektromagnetische compatibilitett (89/336/EEG)
Normen EN 61 000-6-2 en EN 61 000-6-3

— Elektnsch matenaal bestemd voor gebruik binnen bepaalde spannmgsgren-
zen (73/23/EEG)
Normen EN 60 335-1 en EN 60 335 2-41

Forsakran om Sverensstammelse
Vi GRUNOFOS forsakrar under ansvar, att produktema SP. som omfattas av
denna fdrsSkran, ar t dverensstammelse tned Radets Oirekttv om mbordes nar-
mande till EU-medlemsstaternas lagslittnmg. avseende
— Maskmell utrustnmg (98/37/EC)

Anvand standard EN 292

— Eksklromagne.isk kompatibililet (89/336/EC)
AnvSnda standarder EN 61 000-6-2 och EN 61 000-6-3

— Eteklrisk matenal avsedd I6r anvandning mom vissa spannmgsgranser
(73/23/EC)
Anvanda standarder EN 60 335-1 och EN 60 335-2-41

Vastaavuusvakuutus
Me GRUNDFOS vakuutamme yksm vastuullisesti. etta luotteet SP. |Ota lama
vakuutus koskee. noudattavat direktuveiS ptka kasittelevat EY n jasenvaltiotden
koneellisia lailteita koskevien lakten ytvdenmukaisuutta seur

— Koneet (98/37/EY).
KSytetty standardi. EN 292

— Eleklromagneettmen vastaavuus (89/336/EY)
Kfiytetyt standardit: EN 61 000-6-2 ja EN 61 000-6-3

— Maarattyien |ann«era|of(usten putttetssa ktytettavit sahkoiset lattteet

Kaytetyt standardit EN 60 335-1 (a EN 60 335-2-41

Overensstemmelseserklaering
Vi GRUNOFOS erkUerer under ansvar. at produkteme SP. som denne erktenng
omhandler. er t overensslemmetse med Radets direktiver om mdbyrdes tilnaer-
melse til EF medlemsstaternes lovgivning om
— Maskmer (98/37/E0F)

Anvendt standard EN 292

— Elektromagnetisk kompalibilitet (89/336/E0F)
Anvendte standarder EN 61 000-6-2 og EN 61 000-6-3

— Elektnsk matenel beslemt til anvendelse inden tor vtsse spaervdingsgraenser

Anvendte standarder EN 60 335-1 og EN 60 335-2-41

Bfemngbro. 1st September 2001

Kenth Hvid Nielsen
Technical Manager
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Before beginning installation procedures, these In-
stallation and Operating Instructions should be stud-
ied carefully. The installation and operation should
also be in accordance with local regulations and ac-
cepted codes of good practice.

These instructions apply to GRUNDFOS submersible motors,
types MS and MMS, and GRUNDFOS submersible pumps, type
SP, fitted with submersible motors, types GRUNDFOS MS or
MMS. FRANKLIN 4'-8", MERCURY 6"-12" and PLEUGER 6'-12"

If the pump is fitted with a motor of another motor make than
GRUNDFOS MS or MMS, please note that the motor data may
differ from the data stated in these instructions.

1. Delivery and Storage

1.1 Delivery
GRUNDFOS submersible pumps are supplied from the factory in
proper packing in which they should remain until they are to be in-
stalled.

During unpacking and prior to installation, care must be taken
when handling the pump to ensure that misalignment does not
occur due to bending.

he loose data plate supplied with the pump should be fixed
dose to the installation site.

The pump should not be exposed to unnecessary impact and
shocks.

1.2 Storage and Handling

Storage temperature: Pump: -20°C to +60°C
Motor- -20°C lo +70"C

The motors must be stored in a closed, dry and well ventilated
room

Note: II MMS motors are stored for more than one year, the shaft
must be turned by hand at least once a month
II a motor has been stored for more than one year before installa-
tion, the rotating parts of Ihe motor must be dismantled and
checked before use

The pump should not be exposed to direct sunlight

If the pump has been unpacked, it should be stored horizontally,
adequately supported, or vertically to prevent misalignment of the
pump. Make sure that the pump cannot roll or fall over. During
storage, the pump can be supported as shown in fig. 1.

Fig. 1

7\

If the pump is not handled in vertical position, it must be lifted in
the motor part and the pump part at the same time, see fig. 2.
Note that the centre of gravity will vary, depending on pump type

Fig. 2

1.2.1 Frost Protection

If the pump has to be stored after use, it must be stored on a
frost-free location, or it must be ensured that the motor liquid is
frost-proof.

2. General Data

2.1 Applications
GRUNDFOS submersible pumps, type SP, are designed for a
wide range of water supply and liquid transfer applications, such
as the supply of fresh water to private homes or waterworks, wa-
ter supply to nursery gardens or farms, drawdown of groundwater
and pressure boosting, and various industrial jobs.

The pump must be installed so that the suction interconnector is
completely submerged in the liquid. The pump can be installed
either horizontally or vertically, see also section 3.2 Positional
Requirements.

2.2 Pumped Liquids
Clean, thin, non-explosive liquids without solid particles or fi-
bres.

The maximum sand content of the water must not exceed
50 g/m3. A larger sand content will reduce the life of the pump
and increase the risk of blocking.

When pumping liquids with a density higher than that of water,
motors with correspondingly higher outputs must be used.

Note: If liquids with a viscosity higher than that of water are to be
pumped, please contact GRUNDFOS.

The special SP A N, SP A R. SP N, SP R and SPE types are de-
signed to accommodate liquids with higher aggressiveness than
drinking water.

The maximum liquid temperature appears from section 3.4 Liquid
Temperatures/Cooling.



2.3 Sound Pressure Level

The sound pressure level has been measured in accordance with
Ihe rules laid down in the EC machinery directive 98/37/EEC.

Sound pressure level of pumps:

Applies to pumps submerged in water, without external regulating
valve

Fig. 3

MS 4000 MS 402

Pump Type

SP 1A

SP 2A

SP 3A

SP5A

SP8A

SP 14A

SP 17

SP30

SP46

SP60

SP77

SP95

SP125

SP 160

SP215

LpA[dB(A)]

<70

<70

<70

<70

<70

<70

<70

<70

<70

<70

<70

<70

79

79

82

Sound pressure level of motors:

The sound pressure level of GRUNDFOS MS and MMS motors is
lower than 70 dB(A).

Other motor makes: See installation and operating instructions
for these motors.

3. Preparation

Before starting work on the pump, make sure that the
electricity supply has been switched off and that it
cannot be accidentally switched on.

3.1 Checking of Liquid in Motor
The submersible motors are factory-filled with a special non-poi-
sonous liquid, which is frost-proof down to -20°C.

Note: The level of the liquid in the motor must be checked and
the motor must be refilled, if required.

Note: If there is a risk of frost, special GRUNDFOS liquid must be
used to refill the motor. Otherwise clean water may be used for
refilling (however, never use distilled water).

Refilling of liquid is carried out as described below.

3.1.1 GRUNDFOS Submersible Motors MS 4000 and MS 402

The filling hole for motor liquid is placed in the following positions:

MS 4000: in one of the staybolts.

MS 402: in the bottom of the motor.

1. Position the submersible pump as shown in fig. 3. The filling
screw must be at the highest point of the motor.

2. Remove the screw from the filling hole.

3. Inject liquid into the motor with the filling syringe, fig. 3, until
the liquid runs back out of the filling hole.

4. Replace the screw in the filling hole and tighten securely be-
fore changing the position of the pump.

Torques:

MS 4000: 0.5 Nm.

MS 402: 2.0 Nm.
The submersible pump is now ready for installation.

J D

3.1.2 GRUNDFOS Submersible Motors MS 6000

• If the motor is delivered from stock, the liquid level must be
checked before the motor is fitted to the pump, see fig. 4.

• On pumps delivered directly from GRUNDFOS, the liquid level
has already been checked.

« In the case of service, the liquid level must be checked, see
fig. 4.

The filling hole for motor liquid is placed at the top of the motor.

1. Position the submersible pump as shown in fig. 4. The filling
screw must be at the highest point of the motor.

2. Remove the screw from the filling hole.

3. Inject liquid into the motor with the filling syringe, fig. 4, until
the liquid runs back out of the filling hole.

4. Replace the screw in the filling hole and tighten securely be-
fore changing the position of the pump.

Torque: 3.0 Nm.

The submersible pump is now ready for installation.

Fig. 4

D

1 2 3
3.1.3 GRUNDFOS Submersible Motors MMS 6000, MMS 8000,

MMS 10000 and MMS 12000

To refill the motor, proceed as follows:

1. Position the submersible pump as shown in fig. 5.

2. Remove the screw (A) from the filling hole and fit the nipple
with pipe and funnel supplied with the motor.

3. Remove the air vent screw (B) to allow possible air in the mo-
tor to escape.

4. Hold the funnel higher than the vent hole and pour clean water
into the motor until the liquid starts dripping out of the motor.

5. Stop pouring water into the motor. Refit Ihe screw (B) to the

[G



The submersible pump is now ready lor installation
Fig. 5

A BI

3.1.4 FRANKLIN Submersible Motors from 3 kW and up

The level of the motor liquid in FRANKLIN 4" and 6" submersible
motors is checked by measuring the distance from the bottom
plate to the built-in rubber diaphragm. This distance can be
measured by inserting a rule or a small rod through the hole until
it touches the diaphragm, fig. 6
Note: Take care not to damage the diaphragm

Fig. 6

A C1

B C2
The following table shows the correct distance from the outside of
the bottom plate to the diaphragm.

Motor

FRANKLIN 4", 0.25 to 3 kW
(see fig. 7a)

FRANKLIN 4", 3 to 7.5 kW
(see fig. 7b)

FRANKLIN 6", 4 to 45 kW
(see fig. 7c)

FRANKLIN 6'. 4 to 22 kW
(see fig. 7d)

Dimension

A

B

C1

C2

Distance

8 mm

16 mm

35 mm

59mm

Fig. 7

7b

7d

If the distance is not correct, carry out an adjustment as de-
scribed in section 3.1.5 FRANKLIN Submersible Motors.

3.1.5 FRANKLIN Submersible Motors

The level of the motor liquid in FRANKLIN 8' submersible motors
is checked as follows.

• Press the filling syringe against the valve and inject the liquid.
fig. 8. If the valve cone is depressed loo far. it may be dam-
aged thus causing Ihe valve to leak

• Remove any air in the motor by pressing the point of the filling
syringe lightly against the valve

• Repeat the process of injecting liquid and releasing air until
the liquid starts running out or the diaphragm is in its correct
position (FRANKLIN 4" and 6")

• Reinslall the filter after refilling with liquid

The submersible pump is now ready for installation

Fig. 8

3.1.6 MERCURY Submersible Motors

The level of the liquid in the motor is checked as described for
FRANKLIN 8" motors, see section 3.1.5 FRANKLIN Submersible
Motors.

3.1.7 PLEUGER Submersible Motors

The level of the liquid in the motor is checked as described for
FRANKLIN 8' motors, see section 3.1.5 FRANKLIN Submersible
Motors.

3.2 Positional Requirements

If the pump is to be installed in a position where it is
accessible, the coupling must be suitably isolated
from human touch. The pump can for instance be
built into a flow sleeve.

Depending on motor type, the pump can be installed either verti-
cally or horizontally. A complete list of motor types suitable for
horizontal installation is shown in section 3.2.1.

If the pump is installed horizontally, the discharge port should
never fall below the horizontal plane, see fig. 9

Fig. 9

Allowed

Not allowed

If the pump is installed horizontally, e.g. in a tank, it is recom-
mended to fit it in a flow sleeve.

3.2.1 Motors suitable for horizontal installation

Motor type

MS

MMS 6000

MMS 8000

MMS 10000

Power output
50 Hz

[kW]

All sizes

3.7 to 18.5

22.0 to 63.0

75.0 to 11 0.0

Power output
60 Hz

[kW]

All sizes

3.7 to 18.5

22.0 to 63.0

75.0 to 110.0



When FRANKLIN 4" submersible motors up lo and including
2 2 kW are started more than 10 times a day, it is recommended
to incline the motor at least 15° above the horizontal plane in or-
der lo minimize wearing of Ihe upthrust disc

Note: During operation, the suction mterconneclor of Ihe pump
must always be completely submerged in the liquid

In special conditions, it may be necessary to submerge the pump
even deeper, depending on the operating conditions of the actual
pump and the NPSH value

Note: If the pump is used for pumping hot liquids (40° to 60°C).
care should be taken to ensure that persons cannot come into
contact with the pump and the installation, e g by installing a
guard.

3.3 Diameter of Pump/Motor
The maximum diameter of the pump/motor is as shown in the ta-
bles on pages 136 and 137

It is recommended to check the borehole with an inside calliper to
ensure unobstructed passage

3.4 Liquid Temperatures/Cooling

The maximum liquid temperature and the minimum liquid velocity
over the motor appear from the following table.

It is recommended to install the motor above the well screen in
order to achieve proper motor cooling.

Note: In cases where the stated liquid velocity cannot be
achieved, a flow sleeve must be installed.

If there is a risk of sediment build-up, such as sand, around the
motor, a flow sleeve should be used in order to ensure proper
cooling of the motor.

3.4.1 Maximum Liquid Temperature

Out of consideration for the rubber parts in pump and motor, the
liquid temperature must not exceed 40°C (-105°F). See also the
following table.

The pump can operate at liquid temperatures between 40°C and
60°C (-105°F and 140°F) provided that all rubber parts are re-
placed every third year.

Motor

GRUNDFOS
MS and MMS

GRUNDFOS
MS

GRUNDFOS
MMS

FRANKLIN
4"

FRANKLIN
6" and 8*

MERCURY

PLEUGER

Installation

Flow past
the motor

Free
convection

0 m/s

0.15 m/s

0.1 5 m/s

0.08 m/s

0.16 m/s

0.1 5 m/s

0.5 m/s

Vertical

20°C
(-68'F)

40°C
(~105°F)

25°C
(-77°F)

30°C
(-85-F)

30°C
(-85«F)

25°C
(-77-F)

30°C
(-86°F)

Horizontal

Flow sleeve
recommended

40°C
(-105°F)

25°C
(-77°F)

30°C
<-85°F)

30°C
(-85-F)

25°C
(-77°F)

30°C
(-86°F)

, Note: By free convection is meant that the borehole diameter is
al least 2' larger than the diameter of the submersible motor.

Other motor makes: See motor specifications.

3.5 Pipework Connection
If noise may be transmitted to the building through the pipework.
it is advisable to use plastic pipes.

Note: Plastic pipes are recommended for 4' pumps only.

Make sure that the plastic pipes to be used are suita-
ble for the actual liquid temperature and the pump
pressure

When connecting plastic pipes, a compression coupling should
be used between the pump and the first pipe section

4. Electrical Connection

Before starting work on the pump, make sure that the
electricity supply has been switched off and that it
cannot be accidentally switched on

4.1 General
The electrical connection should be carried out by an authorized
electrician in accordance with local regulations.

The supply voltage, rated maximum current and cos <p appear
from the loose data plate that must be fitted close to the installa-
tion site

The required voltage quality for GRUNDFOS MS submersible
motors, measured at the motor terminals, is -10%/+6% of the
nominal voltage during continuous operation (including variation
in the supply voltage and losses in cables).

The required voltage quality for GRUNDFOS MMS submersible
motors, measured at the motor terminals, is -10%/+6% of the
nominal voltage during continuous operation (including variation
m the supply voltage and losses in cables).

Furthermore, it must be checked that there is voltage symmetry in
the electricity supply lines, i.e. same difference of voltage be-
tween the individual phases, see also section 9. Checking of Mo-
tor and Cable, point 2.

The pump must be earthed.

The pump must be connected to an external mains
switch.

In order that the GRUNDFOS MS motors with a built-in and ope-
rational temperature transmitter can meet the EC EMC Directive
(89/336/EEC), a 0.47 uF capacitor (in accordance with IEC 384-
14) must always be connected over the two phases to which the
temperature transmitter is connected, see fig. 10.

Fig. 10

1. Black
2. Blue
3. Yellow/green
4. Brown

The motors are wound for direct-on-line starting or star-delta
starting and the starting current is between 4 and 6 times the full
load current of the motor.
The run-up time of the pump is only about 0.1 second. Direct-on-
line starting is therefore normally approved by the electricity sup-
ply authorities.



4.1.1 Frequency Converter Operation

GRUNDFOS Motors

Three-phase GRUNDFOS motors can be connected lo a lie
quency converter

Note: If a GRUNDFOS MS motor with temperature transmitter is
GBJ connected to a frequency converter, a fuse incorporated in the

transmitter will melt and the transmitter will be inactive. The trans-
mitter cannot be reactivated This means that the motor will ope-
rate like a motor without a temperature transmitter
If a lemperature transmitter is required, a P1100 sensor for fitting
to the submersible motor can be ordered from GRUNDFOS

During frequency converter operation, if is not advisable to run
the motor at a frequency higher than the nominal frequency (50 or
60 Hz) In connection with pump operation, it is important never
to reduce the frequency (and consequently the speed) to such a
level that the necessary flow of cooling liquid past the motor is no
longer ensured

To avoid damage lo the pump part, it must be ensured that the
motor stops when the pump flow falls below 0 1 x nominal flow

Depending on the frequency converter type, it may expose the
motor to detrimental voltage peaks.

Motors, type MS 402, for supply voltages up to and
including 440 V (see motor nameplate) must be pro-
tected against voltage peaks higher than 650 V
(peak-value) between the supply terminals.

It is recommended to protect other motors against
voltage peaks higher than 850 V.

The above disturbance can be abated by installing an RC filter
between the frequency converter and the motor

Possible increased acoustic noise from the motor can be abated
by installing an LC filter which will also eliminate voltage peaks
from the frequency converter.

For further details, please contact your frequency converter sup-
plier or GRUNDFOS.

Other Motor Makes than GRUNDFOS:

Please contact GRUNDFOS or the motor manufacturer.

4.2 Motor Protection

4.2.1 Single-Phase Motors

Single-phase submersible motors, type MS 402, incorporate a
thermal switch and require no additional motor protection.

When the motor has been thermally switched off. the
motor terminals are still live.
When the motor has cooled sufficiently, it will restart
automatically.

Single-phase submersible motors, type MS 4000. must be pro-
tected. A protective device can either be incorporated in a control
box or be separate.

FRANKLIN 4" PSC motors must be connected to a motor
starter.

4.2.2 Three-Phase Motors

GRUNDFOS MS motors are available with or without a built-in
temperature transmitter.

Motors with a built-in and operational temperature transmitter
must be protected by means of:

• a motor starter with thermal relay or

• an MTP 75 and a motor starter with thermal relay or

• a CU 3 and contactor(s).

Motors without or with a non-operational temperature transmit-
ter must be protected by means of:

• a motor starter with thermal relay or

• a CU 3 and contactor(s).

GRUNDFOS MMS motors have no built-in temperature transmit-
ter. A P1100 sensor is available as an accessory.

Motors with a Ft 100 sensor must be protected by means of:

• a motor starter with thermal relay or

• a CU 3 and contactor(s).

Motors without a P1100 sensor must be proiecieu oy meaiib i*

n motor s tar ter with thermal relay Of

• a CU 3 and contactor(s)

4.2.3 Required Motor Starter Settings

For cold motors. Ihe tripping time for the motor starter must be
less than 10-seconds at 5 times the rated maximum current of the
motor

Note: If this requirement is not met. the motor warranty will be in
validated

In order to ensure the optimum protection of the submersible mo
tor, the starter overload unit should be set in accordance with the
following guidelines

1 Set the starter overload to the raled maximum current of the
motor

2 Start the pump and let it run for half an hour at normal per-
formance

3 Slowly grade down the scale indicator until the motor trip point
is reached

4 Increase the overload setting by 5%

The highest permissible setting is the rated maximum current of
the motor.

For motors wound for star-delta starting, the starter overload unit
should be set as above, but the maximum setting should be as
follows:

Starter overload setting = Rated maximum current x 0.58.

The highest permissible start-up time for star-delta starting or au-
totransformer starting is 2 seconds.

4.3 Lightning Protection
The installation can be fitted with a special overvoltage protective
device to protect the motor from voltage surges in the electricity
supply lines when lightning strikes somewhere in the area, see

fig. 11.
Fig. 11
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The overvoltage protective device will not, however, protect the
motor against a direct stroke of lightning.

The overvoltage protective device should be connected to the in-
stallation as close as possible to the motor and always in accord-
ance with local regulations.
Ask GRUNDFOS for lightning protective devices.

Submersible motors, type MS 402, however, require no further
lightning protection as they are highly insulated.

Ask for a special cable termination kit with a built-in overvoltage
protective device for GRUNDFOS 4" submersible motors (part
no. 799911/7999 12).

4.4 Cable Sizing
Make sure that the submersible drop cable can withstand perma-
nent submersion in the actual liquid and at the actual tempera-

ture.

GRUNDFOS can supply submersible drop cables for a wide
range of installations.

The cross-section (q) of the cable should meet the following re-
quirements:

1. The submersible drop cable should be dimensioned to the
rated maximum current (I) of the motor.

2. The cross-section should be sufficient to make a voltage drop
over the cable acceptable.



Re 1: The following table specifies the current value ot GRUND-
FOS submersible drop cables (i e the maximum current tolerated
by the drop cable) ,)l an ambient temperature of maximum 30 C
Please contact GRUNDFOS if the ambient temperature lies
above 30°C

When sizing the submersible drop cable, make sure that the rated
maximum current does not exceed the current value (ls)

For star-delta starting, however, size the cables so that 0 58 x the
rated maximum current of the motor does not exceed Ihe current
value (L) of Ihe cables

q [mm2]

1 5

25

4

6

10

16

25

35

"s [A]
18

25

34

43

60

80

101

126

q [mm*]

50

70

95

120

150

185

240

300

IS[A]

153

196

238

276

319

364

430

497

If GRUNDFOS submersible drop cables are not used, the cross-
section should be selected on the basis of the current values of
the actual cables.

Re 2:
Note: The cross-section of the submersible drop cable must be
large enough to meet the voltage quality requirements specified
in section 4.1 General.

Determine the voltage drop for the cross-section of the submersi-
ble drop cable by means of the diagrams on pages 138 and 139,
where

I = Rated maximum current of the motor.
For star-delta starting
I = rated maximum current of the motor x 0.58

Lx = Length of cable converted to a voltage drop of 1% of the
nominal voltage.

Lx = length of drop cable
permissible voltage drop in %

q = Cross-section of submersible drop cable.

Draw a straight line between the actual l-value and the Lx-value.
Where the line intersects the q-axis, select the cross-section that
lies right above the intersection.

The diagrams are made on the basis of the formulas:

Single-phase submersible motor:

L = -
UxAU

I x 2 x 100 x (coscp x — + sincp x XI)

Three-phase submersible motor:

L=-
UxAU

I x 1.73 x 100 x (cos<p x — + simp x XI)

where

L = Length of submersible drop cable [m]

U = Nominal voltage [V]

AU = Voltage drop [%]

I = Rated maximum current of the motor (A|

cos<p = 0.9

p = Specific resistance: 0.02 [Omm2/m]

q = Cross-section of submersible drop cable (mm2)

sincp = 0.436

XI = Inductive resistance: 0.078 x 10'3 [O/m]

The single-phase MS 402 submersible motor incor-
porates motor protection which cuts out the motor in
case ol excessive winding temperatures while the
motor is still supplied with voltage. Allow for this
when the motor forms part ol a control system

If a compressor is included in a control system together with an
ochre fitter, Ihe compressor will run continuously once the motor
protection has cut out the motor, unless other special precautions
have been taken

4.6 Connection of Single-Phase Motors

4.6.1 2-Wire Motors

GRUNDFOS MS 402 2-wire motors incorporate motor protection
and a starter device and can therefore be connected directly lo
the mains, see fig 12

Fig. 12

4.6.2 PSC Motors

The PSC motors are connected to the mains via an operating ca-
pacitor which should be dimensioned for continuous operation.

Select the correct capacitor size from the following table:

Motor

0.25 kW

0.37 kW

0.55 kW

0.75 kW

1.10kW

1.50kW

2.20 kW

Capacitor

12.5 uF/ 400V/ 50 Hz

16 uF /400V/ 50 Hz

20 uF / 400 V / 50 Hz

30 uF / 400 V / 50 Hz

40 pF / 400 V / 50 Hz

50 uF / 400 V / 50 Hz

75 uF / 400 V / 50 Hz

The GRUNDFOS MS 402 PSC motor incorporates motor protec-
tion and should be connected to the mains as shown in fig. 13.

Fig. 13
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The FRANKLIN 4" PSC motor should be connected to the mams
via tho motor protection see fig 14
Fig. 14

-± L N

4.6.3 3-Wire Motors

GRUNDFOS MS 4000 3-wire motors should be connected to the
mains via a GRUNDFOS control box SA-SPM 2 or 3 incorporating
motor protection.

GRUNDFOS MS 402 3-wire motors incorporate motor protection
and should be connected to the mains via a GRUNDFOS control
box SA-SPM 2 or 3 without motor protection.

The connection of MS 4000 and MS 402 motors appears from the
following table:

4.7 Connection of Three-Phase Motors
Three-phase submersible motors must be protected, see section
4.2.2 Three-Phase Motors.

For electrical connection by means of the CU 3, see the separate
installation and operating instructions for this unit.

When a conventional motor starter is being used, the electrical
connection should be carried out as described below.

4.7.1 Checking of Direction of Rotation

Note: The pump must not be started until the suction intercon-'
nector has been completely submerged in the liquid.

When the pump has been connected to the electricity supply, de-
termine the correct direction of rotation as follows:

1. Start the pump and check the quantity of water and head de-
veloped.

2. Stop the pump and interchange two of the phase connections.
In the case of motors wound for star-delta starting, exchange
U1 by V1 andU2by V2.

3. Start the pump and check the quantity of water and head de-
veloped

4. Stop the pump.

Compare the results taken under points 1. and 3. The connection
which gives the larger quantity of water and the higher head is the
correct connection.

4.7.2 GRUNDFOS Motors, Dlrect-On-Llne Starting

The connection ol GRUNDFOS submersible motors wound for di
rect-on-lme starting appears from the following table and lig 15

Mains

L1

L2

L3

PE

Cable/Connection

GRUNDFOS 4" and 6" Motors

U

V

w
PE

Check Ihe direction of rotation as described in section 4 7 1
Checking ot Direction ol Rotation

Fig. 15

L1 L2 U PE

I

4.7.3 GRUNDFOS Motors, Star-Delta Starting

The connection of GRUNDFOS submersible motors wound for
star-delta starting appears from the following table and fig. 16.

Connection

U1

V1

W1

W2

U2

V2

PE

GRUNDFOS 6" Motors

Brown

Blue

Black

Brown

Blue

Black

Yellow/green

Check the direction of rotation as described in section 4.7.1
Checking ol Direction of Rotation.

Fig. 16

LI L2 13 PE

8



it otai-ucita oiaiHMVj i:> ttot tequituu, oui uucoi-un-lllie atai ui'iy ,o,

the submersible motors should be connected as shown in fig 17
Fig. 17

LI l_2 L3 PE

The-bolts and nuts securing the straps to the pump must be tight
ened diagonally to (he torques stated in the following table

4.7.4 Connection in the Case of Unidentified Cable Marking/
Connection

If it is unknown where the individual leads are to be connected to
the mains tn order to ensure the correct direction of rotation, pro-
ceed as follows.

Motors wound for direct-on-line starting:

Connect the pump to the mains as is expected to be right.

Then check the direction of rotation as described in section
4.7.1 Checking of Direction of Rotation.

Motors wound for star-delta starting:

The windings of the motor are determined by means of an ohm-
meter, and the lead sets for the individual windings are named
accordingly: U1-U2, V1-V2 and W1-W2, see fig. 18.

Fig. 18
01 U2

VI V2

W1W2

\

If star-delta starting is required, the leads should be connected as
shown in fig. 16.

If direct-on-line starting is required, the leads should be con-
nected as shown in fig. 17.

Then check the direction of rotation as described in section 4.7.1
Checking of Direction of Rotation.

4.7.5 FRANKLIN, MERCURY and PLEUGER Motors

The connection of FRANKLIN. MERCURY and PLEUGER motors
appears from section 4.7.4 Connection in the Case of Unidenti-
fied Cable Marking/Connection.

5. Pump Installation

Before starting any work on the pump/motor, make
sure that the electricity supply has been switched off
and that it cannot be accidentally switched on.

Straps
Bolt/Nut

M8

M10

M12

M16

SP215
SP215,

50 Hz, with more than 8 stages
60 Hz, with more than 5 stages

Torque
[Nm]

18

35

45

110

135

Make sure that the coupling between the pump and motor en-
gages properly.

When assembling the motor and the pump, the nuts must be
tightened diagonally to the torques stated in the following table:

Pump/Motor
Staybolt Diameter

M8

M12

M16

M20

Torque
[Nm]

18

100

200

390

Note: Make sure that the pump chambers are aligned when as-
sembly has been completed.

5.2 Removal and Fitting of Cable Guard

For removal and fitting of cable guard(s), see pages 140 and 141.

If the cable guard is screwed on to the pump, such as the SP 215
and sleeved pumps, the cable guard should be removed and fit-
ted by means of screws.

Note: Make sure that the pump chambers are aligned when the
cable guard has been fitted.

5.3 Fitting of Submersible Drop Cable

5.3.1 GRUNDFOS MS Submersible Motors

Before fitting the submersible drop cable to the motor, make sure
that the cable socket is clean and dry.

To facilitate the fitting of the cable, lubricate the rubber parts of
the cable plug with non-conducting silicone paste.

Tighten the screws holding the cable to the torques stated:

MS 4000: 1.5Nm.

MS 402: 2.0 Nm.

MS 6000: 4.0-5.0Nm.
MMS 6000: 10 Nm.

MMS 12000: 15 Nm.

5.4 Riser Pipe
If a tool, e.g. a chain pipe wrench, is used when the riser pipe is
fitted to the pump, the pump must only be gripped by the pump
discharge chamber.

The threaded joints on the riser pipe must all be well cut and fit
together to ensure that they do not work loose when subjected to
torque reaction caused by the starting and stopping of the pump.

The thread on the first section of the riser pipe which is to be
screwed into the pump should not be longer than the threads in
the pump.

If noise may be transmitted to the building through the pipework,
it is advisable to use plastic pipes.

Note: Plastic pipes are recommended for 4" pumps only.



vvnen plastic pipes are useo. me pump snouio oe secured oy an
unloaded strammq wire to be fastened lo the discharge chamber
of the pump ;<•<; dg \'t

Fig. 19

When connecting plastic pipes, a compression coupling should
be used between the pump and the first pipe section.

Where flanged pipes are used, Ihe flanges should be slotted to
take the submersible drop cable and a water indicator hose, if f i t-
ted.

5.5 Maximum Installation Depth below Water Level

GRUNOFOS MS 4000 600 m

GRUNDFOS MS 402 150 m.

GRUNDFOS MS 6000 600 m

GRUNDFOS MMS: 250 m.

FRANKLIN motors: 350 m

MERCURY motors- 350 m.

PLEUGER motors- 350 m

5.6 Cable Fitting
Cable clips must be fitted every 3 metres to fix the submersible
drop cable and the straining wire, if fitted, to the riser pipe of the
pump.

GRUNDFOS supplies cable clip sets on request. The set consists
of a 1.5 mm thick rubber band and 16 buttons.

Cable Fitting: Cut off the rubber band so that the piece with no
slit becomes as long as possible.
Insert a button in the first slit.
Position the wire alongside the submersible drop cable, fig. 20
Fig. 20
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Wind the band once around the wire and the cable.
Then wind it tightly at least twice around the pipe, wire and the
cable.
Push the slit over the button and then cut off the band

Where large cable cross-sections are used, it will be necessary to
wind the band several times.

Where plastic pipes are used, some slackness must be left be-
tween each cable clip as plastic pipes expand when loaded.

When flanged pipes are used, the cable clips should be fitted
above and below each joint.

5.7 Lowering the Pump

It is recommended to check the borehole by means of an inside
calliper before lowering the pump to ensure unobstructed pas-
sage.

Lower the pump carefully into the borehole, taking care not to

Note: uo not tower or nit me pump ujr m«s«»".» «• ••••- •••^^J. >.„„.,.

5.8 Installation Depth
The dynamic water level should always be above the suction m
terconnector of the pump, see section 32 Positional Require-
menfs and fig 21

Minimum inlet pressure is indicated in the NPSH curve for the
pump
The minimum safety margin should be 1 metre head

It is recommended to install Ihe pump so that the motor part is
above the well screen in order to ensure optimum cooling, see
section 3 4 Liquid Temperatures/Cooling

When the pump has been installed to the required depth, the in-
stallation should be finished by means of a borehole seal

Slacken the straining wire so that it becomes unloaded and lock il
to the borehole seal by means of wire locks

For pumps fitted with plastic pipes, the expansion of the pipes
when loaded should be taken into consideration, when deciding
on the installation depth of the pump

6. Start-Up and Operation

6.1 Start-Up
When the pump has been connected correctly and it is sub-
merged in the liquid to be pumped, it should be started with the
discharge valve closed off to approx. 1/3 of its maximum volume
of water.
Check the direction of rotation as described in section 4.7.1
Checking of Direction of Rotation.

If there are impurities in the water, the valve should be opened
gradually as the water becomes clearer. The pump should not be
stopped until the water is completely clean, as otherwise the
pump parts and the non-return valve may choke up.

As the valve is being opened, the drawdown of the water level
should be checked to ensure that the pump always remains sub-
merged.

The dynamic water level should always be above the suction in-
terconnector of the pump, see section 3.2 Positional Require-
ments and fig. 21.

Fig. 21

L2

L4

L5

L1:

L2

L3
L4.

L5:

Minimum installation depth below dynamic water level.
Minimum 1 metre is recommended.

Depth to dynamic water level.

Depth to static water level.

Drawdown. This is the difference between the dynamic
and the static water levels.

Installation depth.

If the pump can pump more than yielded by the well, it is recom-
mended to fit the GRUNDFOS control unit, type CU 3, or some
other type of dry-running protection.
If no water level electrodes or level switches are installed, the wa-
ter level may be drawn down to the suction interconnector of the
pump and the pump will then draw in air.
Long time operation with water containing air may damage the
oumo and cause insufficient coolina of the motor.



6.2 Operation

6 2 1 Minimum Flow Rate

To ensure the necessary cooling ol Ihe motor, the pump should
never be set so low that Ihe cooling requirements specified in
section 3 4 Liquid Temperatures/Cooling cannot be met

*|.2.2 Frequency of Starts and Stops

Motor Type

GRUNDFOS MS

MMS 6000

MMS 8000

MMS 10000

MMS 12000

FRANKLIN

MERCURY 6"

MERCURY 8"

MERCURY 10"

MERCURY 12"

PLEUGER

Number of Starts

Minimum 1 per year is recommended
Maximum 30 per hour
Maximum 300 per day

Minimum 1 per year is recommended
Maximum 15 per hour
Maximum 360 per day.

Minimum 1 per year is recommended
Maximum 10 per hour.
Maximum 240 per day.

Minimum 1 per year is recommended.
Maximum 8 per hour.
Maximum 190 per day

Minimum 1 per year is recommended.
Maximum 5 per hour.
Maximum 120 per day.

Minimum 1 per year is recommended.
Maximum 100 per day.

Minimum 1 per year is recommended,
vlaximum 20 per hour.

Minimum 1 per year is recommended.
Maximum 15 per hour.

Minimum 1 per year is recommended.
Maximum 10 per hour.

Minimum 1 per year is recommended,
vlaximum 6 per hour.

Minimum 1 per year is recommended,
vlaximum 100 per day.

7. Maintenance and Service
The pumps are maintenance-free.

All pumps are easy to service.

Service kits and service tools are available from GRUNDFOS
The GRUNDFOS Service Manual is available on request.

fTt\e pumps can be serviced at a GRUNDFOS service centre.

If a pump has been used for a liquid which is injurious
to health or toxic, the pump will be classified as con-
taminated.

If GRUNDFOS is requested to service the pump, GRUNDFOS
must be contacted with details about the pumped liquid, etc.
before the pump is returned for service. Otherwise GRUNDFOS
can refuse to accept the pump for service.

Possible costs of returning the pump are paid by the customer.



8. Fault Finding Chart

Fault

1 The pump does not run

I

2. The pump runs but
gives no water

3. The pump runs at re-
duced capacity.

4. Frequent starts and
stops.

Cause

a) The fuses are blown

b) The ELCB or the voltage operated ELCB
has tripped out

c) No electricity supply

d) The motor starter overload has tripped out

e) Motor starter/contactor is defective.

f) Starter device is defective.

g) The control circuit has been interrupted or
is defective

h) The dry-running protection has cut off the
the electricity supply to the pump, due to
low water level

i) The pump/submersible drop cable is defec-
tive.

a) The discharge valve is closed.

b) No water or too low water level in borehole.

c) The non-return valve is stuck in its shut po-
sition.

d) The inlet strainer is choked up.

e) The pump is defective.

a) The drawdown is larger than anticipated.

b) Wrong direction of rotation.

c) The valves in the discharge pipe are partly
closed/blocked.

d) The discharge pipe is partly choked by im-
purities (ochre)

e) The non-return valve of the pump is partly
blocked.

f) The pump and the riser pipe are partly
choked by impurities (ochre).

g) The pump is defective.

h) Leakage in the pipework.

i) The riser pipe is defective.

a) The differential of the pressure switch be-
tween the start and stop pressures is too
small.

b) The water level electrodes or level switches
in the reservoir have not been installed cor-
rectly.

c) The non-return valve is leaking or stuck
half-open.

d) The volume of air in the pressure/dia-
phragm tank is too small.

e) The pressure/diaphragm tank is too small.

) The diaphragm of the diaphragm tank is
defective. |

Remedy

Replace the blown fuses If the new ones blow too.
the electric installation and the submersible drop ca-
ble should be checked

Cut in the circuit breaker

Contact the electricity supply authorities

Reset the motor starter overload (automatically or
possibly manually) If it trips out again, check the volt-
age. Is the voftage OK, see items e) - h)

Replace the motor starter/contactor.

Repair/replace the starter device.

Check the electric installation.

Check the water level. If it is OK, check the water level
electrodes/level switch

Repair/replace the pump/cable

Open the valve.

See item 3 a).

Pull out the pump and clean or replace the valve.

Pull out the pump and clean the strainer.

Repair/replace the pump.

Increase the installation depth of the pump, throttle
the pump or replace it by a smaller model to obtain a
smaller capacity.

See section 4.7. 1 Checking of Direction of Rotation.

Check and clean/replace the valves, if necessary.

Clean/replace the discharge pipe.

Pull out the pump and check/replace the valve.

Pull out the pump. Check and clean or replace the
pump, if necessary. Clean the pipes.

Repair/replace the pump.

Check and repair the pipework.

Replace the riser pipe.

Increase the differential. However, the stop pressure
must not exceed the operating pressure of the pres-
sure tank, and the start pressure should be high
enough to ensure sufficient water supply.

Adjust the intervals of the electrodes/level switches to
ensure suitable time between the cutting-in and cut-
ting-out of the pump. See Installation and Operating
Instructions for the automatic devices used. If the in-
tervals between stop/start cannot be changed via the
automatics, the pump capacity may be reduced by
throttling the discharge valve.

Pull out the pump and clean/replace the non-return
valve.

Adjust the volume of air in the pressure/diaphragm
tank in accordance with its Installation and Operating
Instructions.

Increase the capacity of the pressure/diaphragm tank
by replacing or supplementing with another tank.

Check the diaphragm tank.



9. Checking of Motor and Cable

1 Supply voltage Measure the voltage between the
phases by means of a voltmeter
On single-phase motors, measure be-
tween phase and neutral or between
two phases, depending on the type of
supply
Connect the voltmeter to the terminals
in the motor starter.

The voltage should, when the motor is loaded, be within the
range specified in section 4 1 General
The motor may burn if there are larger variations in voltage
Large variations in voltage indicate poor electricity supply,
and the pump should be stopped until the defect has been
remedied

2. Current consumption Measure the amps of each phase
while the pump is operating at a con-
stant discharge head (if possible, at
the capacity where the motor is most
heavily loaded).
For maximum operating current, see
nameplate.

On three-phase motors, the difference between the current in
the phase with the highest consumption and the current in the
phase with the lowest consumption should not exceed 5%.
If so, or if the current exceeds the full load current, there are
the following possible faults:

The contacts of the motor starter burnt. Replace the con-
tacts or the control box for single-phase operation.

Poor connection in leads, possibly in the cable joint. See
item 3.

Too high or too low supply voltage. See item 1.

The motor windings are short-circuited or partly disjointed.
See item 3.

• Damaged pump is causing the motor to be overloaded.
Pull out the pump for overhaul.

The resistance value of the motor windings deviates too
much (three-phase). Move the phases in phase order to a
more uniform load. If this does not help, see item 3.

Items 3 and 4: Measurement is not necessary when the supply voltage and the current consumption are normal.

3. Winding resistance Disconnect the submersible drop ca-
ble at the motor starter.
Measure the winding resistance be-
tween the leads of the drop cable.

For three-phase motors, the deviation between the highest
and the lowest value should not exceed 5%.
If the deviation is higher, pull out the pump.
Measure motor, motor cable and drop cable separately, and
repair/replace defective parts.

Note: On single-phase, 3-wire motors, the operating winding
will assume the lowest resistance value.

4. Insulation resistance Disconnect the submersible drop ca-
ble at the motor starter.
Measure the insulation resistance
from each phase to earth (frame).
Make sure that the earth connection is
made carefully.

If the insulation resistance is less than 0.5 MO, the pump
should be pulled out for motor or cable repair.
Local regulations may specify other values for the insulation
resistance.

10. Disposal
Disposal of this product or parts of it must be carried out accord-
ing to the following guidelines:

1. Use the local public or private waste collection service.

2. In case such waste collection service does not exist or cannot
handle the materials used in the product, please deliver the
product or any hazardous materials from it to your nearest
GRUNDFOS company or service workshop.
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Installation and
Operating Instructions

4-inch Stainless Steel
Submersible Pumps

DRINKING WATER SYSTEM COMPONENTS
ANSUNSF 81 1999

65 GM

Please leave these Instructions with the pump for future reference

GRUNDFOS'
m Pump Te

SAFETY WARNING
Electrical Work
WARNING Reduced risk of electric shock during operation of this pump requires the
provision of acceptable grounding If the means of connection to the supply connected box
is other than grounded metal conduit ground the pump back to the service by connecting a
copper conductor (at least the size of the circuit supplying the pump) to the grounding
screw provided within the wiring compartment

Pre-Installation Checklist
1. Well Preparation
If the pump is to be Installed in a new well then the well should be fully developed and bailed
or blown free of cuttings and sand The stainless steel construction ot the GRUNOFOS
submerslbles make It resistant to abrasion however no pump made of any matenal can
forever withstand the destructive wear that occurs when constantly pumping sandy water

tf this pump is used to replace an oil filled submersible or oil lubricated line shatt turbine in an
existing welt the well must be blown or bailed clear of oil

2. Make Sure You Have The Right Pump
Determine the maximum depth of the well and the draw-down
level at the pump s maximum capacity Pump selection and
setting depth should be based on this data

3. Pumped Fluid Requirements
CAUTION Submersible well pumps are designed tor pumping
clear cold water free of air or gases Decreased pump
performance and life expectancy can occur if the water is not
cold clear or contains air or gasses Water temperature should
not exceed 102°F

A check should be made to ensure that the installation depth ol
the pump will always be at least three feet below the maximum
drawdown level of the well The bottom of the motor should
never be Installed lower than the top ot the screen or within five
feet of the well bottom

Ensure that the requirement for minimum flow past the motor is
met as shown in the table below

Minimum Wattr Plow R«qulr«m«nts for
Subm«r%fbU Pump Motors

MWfMUM
DIAMETER

4 -Inch

CASINO OR SLEEVE
ID IN INCHES

4

5
6
7

6

MlH GPM FuOW
PASSING THE MOTOR

1 2
7

13
21
30

NOTES
a. For Franklin Motors On y A to* nduce

used rf Ih* water enters ir>e we l above if
unsuffioem water ftow past ine moto<

b Fof FrtnKlin Motors Onfy Tnemnmun
4 motor* ki 025 feet per second

flow or ftow sleeve

Paget



Pre-Installation Checklist

4. Splicing the Motor Cable
If the splice Is carefully made, It will be as efficient as any other portion of the cable, and will
be completely watertight There are a number of cable splidng kits available today - epoxy
Iffled. rubber-sealed and so on Many perform wen If the manufacturer's directions are
followed carefully. It one of these kits Is not used, we recommend the following method for
splidng, the motor cable

Examine the motor cable and drop cable carefully for damage Cut the motor leads
off in a staggered manner. Cut Ihe ends of the drop cable so that the ends match up
with the motor leads Be sure to match the colors. Strip back and trim off one-half
Inch of insulation from each lead, making sure to scrape the wire bare to obtain a
good connection Be careful not to damage the copper conductor when stripping off
the insulation Insert a property sized Sta-kon-type connector on each pair of leads,
again making sure that colors are matched. Using Sta-kon crimping pliers, Indent the
lugs. Be sure to squeeze down hard on the pliers, particularly when using large
cable. Form a piece of electrical Insulation putty tightly around each Sta-Kon The
putty should overlap on the Insulation of the wire Use a good quality tape such as
f33 Scotch Waterproof or Plymouth Rubber Company Slipknot Ony Wrap
each wire and joint tightly for a distance of about 2-1/2 Inches on each side of the
Joint Make a minimum of four passes over each Joint and overlap each pass
approximately one Inch to assure a completely watertight seal

Installation Procedures

1. Attach the Pump to the Pipe
A back-up wrench should be used when riser pipe is attached to the pump The pump
should only be gripped by the flats on the top of the discharge chamber Under no
circumstances grip the body of the pump, cable guard or motor When tightened down, the
threaded end of the first section of the riser pipe or the nipple must not come In contact with
the check valve retainer m the discharge chamber of the pump After the first section of the
riser pipe has been attached to the pump, the lifting cable or elevator should be damped to
the pipe. Do not damp the pump When raising the pump and riser section, be careful not
to place bending stress on the pump by picking it up by the pump-end only It Is
recommended that plastic-type riser pipe be used only with the smaller domestic
submersibles The manufacturer or representative should be contacted to ensure the pipe
type, and physical characteristics are suitable for this use. Use the correct Joint compound
recommended by the specific pipe manufacturer Besides making sure that points are
fastened, we recommend the use of a torque arrester when using plastic pipe

Do not connect the first plastic riser section directly to the pump Always attach a metallic
nipple or adapter Into the discharge chamber The threaded end of the nipple or adapter
must not come In contact with the check valve retainer in the discharge chamber when
tightened down

Page 2

Installation Procedures

2. Lower the Pump Into the Well
Make sure the electrical cables are not cut or damaged In any way when the pump is being
lowered in the well Do not use the power cables to support the weight of the pump

To protect against surface water entering the well and contaminating the water source the
well should be finished off above grade utilizing a locally approved well seal or pitless
adaptor unit We recommend that steel riser pipes always be used with the larger
submersibles. A pipe thread compound should be used on all joints Make sure that the
joints are adequately tightened in order to resist the tendency of the motor to loosen the
pints when stopping and starting

The drop cable should be secured to the riser pipe at approximately every 10 IV3 m to
prevent sagging, looping and possible cable damage Nylon cable clips or waterproof tape
may be used The cable splice should be protected by securing it with clips or tape )ust
above each joint

IMPORTANT. Plastic pipe tends lo stretch
under toad This sketching must be taken into
account when securing the cable to tne nser
pipe Leave three to four merles of slack
between clips or taped points This tendency
for plastic pipe (o stretch will also affect ihe
calculation ot the pump setting depth As a
general rule, you can estimate that plastic pipe
will stretch to approximately 2% ol its length
When plastic nser pipe is used it is
recommended that a safety cable be attached
to the pump to lower and raise it The
discharge chamber of GRUNDFOS 4-mch
submersibles is designed to accommodate
this cable /See Figures J & 2)

Figure 1 Figure 2

Check Valves: A check valve should always be installed at the surface of the well and one
at a maximum of 25 feet above static water level In addition, for installations deeper than
200 feet check valves should be installed at no more than 200 foot intervals
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Installation Procedures

3. Electrical Connections
WARNING: Reduced risk of electric shock during operation of this pump
requires the provision of acceptable grounding. If the means of connection to
the supply connected box It other than grounded metal conduit, ground the
pump back to the service by connecting a copper conductor (at least the size of
the circuit supplying the pump) to the grounding screw provided within the
wiring compartment

Verification of the electrical supply should be made to ensure the voltage, phase and
frequency match that of the motor Motor electncal data can be found on page 6 If vo
variations are larger than 110%, do not operate the pump Single-phase motor control
boxes should be connected as shown on the winng diagram mounted on the Inside cover
of the control box supplied with the motor The type of wire used between the pump control
boxes should be approved for submersible pump application The conductor Insulation
should be type RW RUW TW or equivalent

A high-voltage surge arrestor should be used to protect Ihe motor against lightning and
switching surges Lightning voltage surges In power lines are caused when lightning stnkes
somewhere in the area Switching surges are caused by the opening and closing of
switches on the mam high-voltage distribution power lines

The correct voltage-rated surge arrestor should be Installed on the supply (line) side of the
control box or starter (See Figure 3a & 3b) The arrestor must be grounded in accordance
with the National Electric Code and local governing regulations

PUMPS SHOULD NEVER BE STARTED UNLESS THE PUMP 18 TOTALLY
SUBMERGED. SEVERE DAMAGE MAY BE CAUSED TO THE PUMP AND MOTOR IF
THEY ARE RUN DRY
The control box shall be permanently grounded In accordance with the National Electric
Code and local governing codes or regulations The ground wire should be a bare stranded
copper conductor at least the same size as the drop cable wire size Ground wire should
be as short a distance as possible and securely fastened to a true grounding point True
grounding points are considered to be a grounding rod driven Into the water strata steel
well casing submerged Into the water lower than the pump setting level and steel
discharge pipes without Insulating couplings If plastic discharge pipe and well casing are
used, a properly sized bare copper wire should be connected to a stud on the motor and
run to the control panel Do not ground to a gas supply line Connect the grounding wire lo
the ground point first then to the termlanl In the control box

Single Phase Hookup Three Phase Hookup

Single Phsn
Power Supply

M| N Or***

Tlilfl V«• povw njpffr

Figure 3* Flgun 3b
Page 4

Installation Procedures
Single-Phase 2-Wlre Wiring Diagram

for Submersible Motors
Three-Phase Wiring Diagram

for Submersible Motors

Figure 4 Figure 5

Single-Phase 3-Wlre Control Box
for Submersible Motors

Figure S

4. Starting the Pump for the First Time
A Attach a temporary horizontal length of pipe to the nser pipe
B Install a gate valve and another short length of pipe to Ihe temporary pipe
C Adjust the gate valve one-third of Ihe way open
D Verify that the electncal connections are in accordance with the winng diagram
E After proper rotation has been checked start the pump and lei it operate until the water

runs clear of sand silt and other impurities
F Slowly open the valve m small increments as the water clears until Ihe valve s all Ihe

way open The pump should not be stopped until the water runs clear
G If the water Is dean and clear when the pump is first started the valve should siili be

opened until it is all the way open

Paged



Motor Information
GRUNDFOS MOTORS Submersible Pump Motors -Electrical Data 60Hz

m
^

nwt tf
orFnn'

•M. | DM* ****••M Kx.

PufLMd

t*l FMt
TtaM
(M

Un*40-OM

afc-ru | RWJ-YM

KVA
cat
"

4-Inch, Single Phase, 2-Wlrt Motor* (control box not required)
V3

1/2
3H
1

M/2

1 230
115
230
230
2X1
230

175
ieo
150
153

133

15
33
15
20
25
X

5
15
7

9
12
15

257
550
345
405
46.4
tttO

46
12.0
60
64
98
111

59
62
62
62
63
64

77
76
76
75
62
65

900
900
eoo
900
900
goo

66-82
11-13
52-63
32-36
15.31
19-23

s
R
R
N
M
L

PMcttn
Surwr
till AMi.

SSOL

4-lneh Single Phase, 3-Wire Motors
VJ
VI
vt
VI

1
via

2
3
5

4-tnc
1-1/J

2

1

5

7-1/2,

10

1
1

h.
3

1

3

3

3

3

115
230
11S
230
233
230
230
233
230
233

Thret
233
400

575

233
460
575

230
460
575

239

575

230
460
575

460

-2L

175
175

153
140
1.33
125
115
1.H

»Ph

130
1JO
UO

s
115
115
115

115
115
1 15

115
115
115

115
JJi

S
15
a
15
20
25
35
30
45
70

se. 3
15
10

20
10
10

30
15
15

40
20
15

S3
35
30

S3
40

10
S
15
7
9
12
15
15
20
33

29.0
UO
tu
215
31.4
37.0
45.9
57JO
77J>
110

Wire Motor*

10

15
7
6

25
12
9

30
15
IS

25

403
20.1
ttl

24

56
21
22

109
54
54

133
6?
67

90

90
46
12.0
60
84
98
115
132
17.0
275

7J
3.7

8.7
44
35

122
6.1
4.8

195
99
79

132
105

110

14.4

99
59
61
62
62
83
69
72
74
77

75
75
n
76
76
76

77
77
77

S3
«3
63

51
81
61

61

77
77
76
7»
75
82
69
65
99
92

72
72
71

n
75
75

75
75
75

82
62
62

62
82
82

S3

_fi-

900
BOO
900
too
903
900
eoo
1503
1500
1500

750
750
730

753
730
750

1000
noo
1000

1000
1000
1000

1000
1000
1000

1500
_!£0_

1 55-1 9 2.44
6M.3 17J-211
09-11 19-2.35
47-5.7 1SA-196
32-39 14-172
2.6J1 10J-11S
19-2.3 7646
15-16 34-4.1
12-1 4 Z4S4
>«S485 2.1-2.6

39
15.9

, 252

30
' 12.1

16.8

22
8.0
13.0

12
5.0
73

064
324
Si

116
184

M
L
L
L
L
K
H
G
F
F

K
K
X

J
J
J

H
H
H

H
H
H

H
J

J

H

M

0
0
0

0
0
0

0
0
0

1
0
0

1
1
1
1

1

K41
K32
K26

K50
K14
101

KS4
IO7
106

KB1
rao
K43

K67
K56
K53

K5B

•Al OrurOtiM 4-moun n«« i ground |gn«< wtrt)

The FranMIn 1 PH
Control Box:

, 3 wire motors listed below require the use of the following Franklin

RATING FRANKLIN MOTOR MODEL NO.

Hr>

U

U

V2

VI

3N
1

15

2

3
5

voiT
115

230

115

230

230

230

230

230

230

230

THE MOOEX MAY H/wl
ADDITIONAL DKirrS

2146B
21400)

214504

21 4505

214607

214501

224300

224301
224302

224303

CONTROL BOX
THE MODEL MAY HAVE

ADDITIONAL DIGITS
2B010249

2S910349

26010449

26010649

28010749

28010949

2623006

2623311

2S23028

2821136

2821139

(Refer to the Franklin Submersible Motors Application Maintenance Manual)
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Motor Information
Maximum Cable Length
Motor Service to Entrance

(Length In feet)

Single-Phase 60 Hz
MOTOR RATINO

votra

115

230

HP

1/3

1/2

1/3

1/2

3/4

1

1-1/2

2

3

5

COPPER WIRE SIZE

M

130

100

550

400

300

250

190

150

120

12

210

160

860

650

490

400

310

250

190

Id

340

250

1390

1020

780

630

480

390

300

180

1

540

390

2190

1610

1200

990

770

620

470

280

t

840

620

3400

2510

1870

1540

1200

970

750

450

4

1300

960

5250

3880

2890

2380

1870

1530

1190

710

2

1960

1460

7960

5880

4370

3610

2850

2360

1850

1110

0

2910

2160

6470

5360

4280

3620

2890

1740

00

6520

5240

4480

3610

2170

Three-Phase 60 Hz
VOLTS

208

230

460

575

HP

1-1/J

2

3

1-1/2

2

3

5

1-1/2

2

3

5

1-1/2

2

3

5

14

310

240

180

5170

360

280

210

1700

1300

1000

590

2620

2030

1580

920

12

SOO

390

290

280

580

450

340

200

2070

1800

950

2530

1480

10

790

610

470

4690

920

700

540

320

2:20

1500

2330

1 e 4

1260

970 1520

740 1160 1810

1080

1450

1110 1740

860 1340 2080

510 800 1240

2360

2

1660

1900

1 If aluminum conductor (luiird muMiplylengtni by 0 S Maximum allowable langih of aluminum i* considerably ihwi«f \r\tr\
copparwtr*or«*mv>ttt

i Th« portion of Iht total caH« wNch It b«w«er, th« tervtc*
maximum tenglb to tftsura nUbb ttartar

3 Cables 01' to tOOOO are AWG alias and 250 lo 300 if* MCM s

»nd • M motor ilartw ihookJ noi e

Page?



DRINKING WATER SYSTEM COMPONENTS
ANSI/NSF61 -1999

65 GM

PvnfWxM

*SBg~

5S

»-26

31-48

73

8-26

103

6-27

34-48

58

163

5-24

38

S«-7S

MS

1-26

3>

52

403

J-M

50-«

(OS

4-18

TJS

3-ie

T.mp'C

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Ttmp-r

86

8t

66

86

88

86

66

86

6«

66

86

86

86

86

66

86

WtterConUct

VtfurMlnUtm
torvngtwtl

26

37

26

27

J7

45

25

30

58

26

26

40

268

401

35

31

CwitectVotum*
InOanorM

Numb*rofStac««

7

10

7

8

10

12 -

7

8

16

7

7

11

71

106

9

6

MmJfmimSufam«rg*ne«
intolrixHlgrMil

Number ofSUg**

4" W*ll ID

11

15

11

11

15

18

10

12

24

1 1

11

17

109

162

14

13

PagtS

Troubleshooting 1
SUPPLY
VOLTAGE

How to M«*«ur«

been set to the proper scat* measure

On single-phase units measure between
line and neutral

CURRENT HowtoM.a.ure

MEASUREMENT By use of an ammeler sel on tha proper
. , scale measure the current on each
j II power lead at ihe control box S«e page

/^y H 6 for motor amp draw information

/Txfnl Current should be measured when the
•H v\ pump is operating at a constant discharge
/ 1 pressure with the motor fully loaded

WINDING How to M*a«ur«

RESISTANCE Turn oft power and disconnect the drop
cable lands in ihe control box Using an

/^-^— +if l L
— j ohm meter set the scale selectors to
1_J Rxl lor values under 10 ohms and RxlO
• for values over 10 ohms

^ resistance between leads Record the
/ values Motor resistance values can be

found on page 6

INSULATION How to Measure

RESISTANCE Turn off power Rf\d disconnect the drop
,-__. cable leads In the conlrol box Using an
LL_!| ohm of mega ohmmeler set the acale

/r̂ =I -̂C~cri selector lo Rx 100K and zero-adjust (he
[J T * Tl meter Measure the reststsix* between
111 \ — J the lead and ground (discharge pipe or

W. ff~^ — a r we" Casin3 ^ steel)

What It Meant

voltage shoukl oe within ± lOS of the

variation may cause winding damage
Large variations in the voltage indicate
a poor electncal suppry and the pump

variations have been corrected

If the voltage constantly remains high <y
low the motor should be changed to the
correct Supply voltage

What n Means

service factor amps (SFA) Chech for
the following

1 Loose terminals m control Box or
possible cabte detect Checx winding

2 Too high or tow supply voltage

3 Motor windings are srxxled

4 Pump is aamaged causing a motor
overload

What it Means

If all the ohm values are normal arvd ihe
cable colors correct the windings are
nol damaged If any one ohm value <s
less than normal the motor may be
shorted If any one ohm value is greater

connection Of joint The windings or
cabte may also be open

If some of the ohm values are greater
mart normal and some less the drop
cable leads are mixed To verify lead
colors see resistance values on page 6

What It Mains

For ohm values refer lo table below
Motors of all Hp voltage phase ano

insulation resistance

OHM VALUE

2 000,000 (or more)

1 000 000 (or more)

500 000 - 1 000 000

20 000 500 000

10000 20000

less than 10 000

MEOAOHM VALUE

20

1 0

05 10
0 02 - 0 5

001 002

0-001

.cowotnON or MOTOR AMD LEADS
Motor not y«t ln*t*fl*d
New Motor

Used motor which can be reinstalled in the well

Motor tn well (Ohm readings art; for drop cable plus motor)
A motor in reasonably good condilion

A molor which may have been damaged by lightning or with
damaged leads Do not pun the pump lor this reason

A motor whicri deftnitery has been damaged or with damaged cable
The pump shouW b* puled and repairs made to the cable or the
motor replaced Th« motor will sWi operate but probably not for long

A motor which has failed or with completely destroyed cable
insulation The pump must be pulled and the cable repaired or the
motor replaced The motor will not run In this condition
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Troubleshooting

Pump Won't Start
raftaraiecAuflE

Ho power at the motor

FuMft »r* Mown or the
dreuft brvaher* hava tripped

motor atartarovertoada ara
bum«d or have tripped

flfk*»* motor* oftty)
Startardovtnotenafglie

CMoetlv.eontnX.

Motor or cable la defective

(1-ah»»» motor* ofity)

De*acB»a pr*f aun> (witch or
tha tvMnfl to N to plugged

The pump (• mechanical ry
bound or stuck

CHCCKTHABY^

Checkfcrvotageatmacc^boxorp^l

lum ofTOw power and wnow the tuset.

Check for votooe on tw Ine and toad tide ot
tne starter Check Iht amp draw and make
sura me heater It sited correctly

Enargttelhe oottrot cttult and check tor
voltage at the holding coil

Check •! tafety end pressure fwttohaa tar
defect*. IrBpeet ma contact! In oonW devkm
Turn an ma power and dttoonnecl the motor
toad* from ftSe coofrol box Measure me Had-
lo^ad tvkiftene* with «n ohmrmrtw (aet M
Rx1) MeMunth* load-to-ground v»liwi
wtth in ohmmatai (M! to R x 1 0OK)
Turn c* me power and dhcherge me
capacftorbyahorlngma toads together
Check N wrth an analog ohmmeter (Ml lo R x
100k)
Watch me pressure gauge* at the pressure
twite* operates Remove me tubing and btow
mrouohll
Turn of! m» powar and manually route me
pump thafl Aiao check me motor ihafl
rota1ICAmethe«hek><endmenK>tor'lirnp
draw (to sea O Indicates a tock ad rotor)

connect THIS BY

If there to no voltage at (h* control panel check
the feeder panel tor tripped circuits and reset
hosa crcurts.

Replac* lh« btown futes or reset the orcull
breaker lfm«n*wftneibloworthedrcurt
brMk«tr t̂r**4Kttc*l Installation motor,
•nd wtm must ba check fix defects

R*ptec» »ny burned h%a*er» or reset imped
tne (tarter for other damage. H the heater trips
•gam. check the auppty voitaga. Ensure mat
heatert art (teed camtcfly and me Irfp setting
to appropriately adjusted

If »wa to no votage, check the ccrftol drcult
fusaa. If mere to voltage, check Ihe hokJ ng CD* for
w^oonnedtor*.Erttur*h«tl*rK}tt.̂ CDl»j
dv^gnadtooperatowllriewavBiMileoonhil
voitaga Raplaoe»taaGifdBbc& are found
Replace worn or defective parts or controls

If an open or grounded winding is found, remova
tha motor from me wefl and recheck m«
meMuramantt wHh the Mad separated from the
motor ft«palrorf*placelnamo(ororcable

Whan ma meter li connected to trie capacitor
tna needle •houkj jump toward Q (zero) ohmt
•nditowIydrJftbacktoinf.nity(v) Replace
capacttor if (t Is defective

If ma pump thaftdoetnl rotate remove the
pump ana examine K. If naceisary dismantle K
and check the fcnpellers and saai for
obstruction Check for motor corrosion

Pump Does Not Produce Enough Flow (GPM)
•ossteue CAUSE

>0ftaa* motor* only)
Inaft la turning In tha

Pump to operating at tha
wrong apaad (too itewj

Check vrtva la atuck (or
hMtaflad backwards)
•arta or flMnga tn tha
pump ar* worn
-or-

impatlan or htat Slralnar It
ctoggvd

Tn« walaf ta««4 In tha waft
may ba too tow to auppf y
(h« flow d«lr*d
• or-
CoHap*«dwan

Broken ahaft or coupling

Than ara leaka In tha
fMtnga or piping

CHECK THn BY

Check to make sure ma eiactrlcal
connections In tha control panel an correct

Check for tow vottaoa and phase Imbalance

Remove me check valva

nttal a prauur* gauge near ma discharge
port, atari tha pump, and gradually ctosa me
dtschwgevatw RMdlhaprauuraat
shutoff {Do not tflow the pump to operate tor
an extended period at •hufc.fl 1

Check m» drawdown In the wall while (ha
pump a operating

Pud pump and Inaoact
Pufl ma pump out of tha weH

CORRECT THIS BY

Correct the wiring For «in8le phase motor*
ch*<*lrwwMrra<fiagr»month«motoi For
three phase motors slmpfy twitch any two
power leadi
Raplac* dafacttva parts or contact power
compary. M applicable
Re-Install or replace

Corrverl tha PSI you read on Ihe gauge 10 Feel
ofHeedby-

psi x j.31 ri/psr • ft
Spae)r>eOrav.ty

Add to mfe number the number of feet
[vertically) from Ihe gauge down lo the water a

Refer to the pump curve for ma model you ara
wortdng wWi to determine tha irHHOfl head yog
•houkj expect for thai modal IflhatheadH
ctoM to fha figurt you came up wtth (above)
ma pump h probably OK. If not, remove iha
pumpa l̂ntpacllrnpaBara. chambers ale
K ma pumping water Mvtl (Including
drawdown) It not AT LEAST 9 FEET abova the
pump'k VnW itrvtnar. eHhar
1 Lower ma pump further down lha well
2 ThroBe backmadtacharoavalva todecraaaa

the Ion. mawby ratrtn^ drawdown

Raplac* n ntoaisary
Tha ftudkm ptoa. vtrvat. and fltUngt mull ba
mad* tent Repair any teak* and rettghien an
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Troubleshooting
Fuses Blow or Heaters Trip

POSSIBLE CAUSE

Improper voltage

Th* starter overload* irv sat
too low

'3-prtt»» motor* only)
Tha threa-phase currant Is
Imbalanead

Th* wiring or connections
ant faulty

n -pht t* motors only)
Capacitor 1* defective

Fusa, heater, or starter ara
tha wrong site
The control box location la
too hot

(1-phti* motor* only)
Wrong control box

D«f*ctlv* pr«»tur» twitch

Th« motor It thort«<J ot
grounded

Poor motor cooling

CHECK THIS BY

Chock tho voltage at Ihe control box or panel

f the Incoming voltage is OK, check the wira
site and the distance between the pump
motot »r-d if* pump corflrol pan«l

Cycle the punvp and measure the amperaoe

Check the current draw on each i««d to tha
motor

Check to make sure the wring is cored »nd
mere ara no bos* lemvnali

Tirn rtT the power and dlscharg* m»
capacitor Check lha capaotor wttji an
ohmmeier (set al R x 100k) See page 1 5 lor
Instructions

Check the tutM and haatan agar t̂l Bie
motor manufacturer's specification Charts
Touch the tx» wf(h your bar* hand during th«
hoflesi part of tria day - you should be ablt to
keep your hand on il wilhoul burning

Cheek raqutremenu for tha motor against the
control box specifications
Watch gauges a* pressure switch operates

Turn ofl fria power arid disconnect lh« wtrrng
Meaiure the lead-to-lead reuslanca with an
ohmmetar (set to R x 1 ) Meaaura (ha lead-
to-ground values wflh an ohmmaler (sat to R
x 100K)oramegaohmmeter Compare
trves* meaauritmerits 10 tri« rat«d valuas for
your motor
F^oj tho lrHwn»\ diameter ol the well casing
(orslo«va if used)
For proper coolirvg th« ftow ol watw mu»t
not ba Uaa than tha GPM *hown acroat
tha bottom teal* on paga

CORRECT THfS BY

f Ihe woilage var>« by mere man 1Q% (* ex )
contact th» poww company

Rewire with correct gauge Undersized wre
and a oreat distance betwaen the control pan«<
ind the pump motor increases rebalance and
decreases tna voltage by th« lime i readies the
pumpmcrtor

Increasa the Mater size or adrusl rr* mo
s««»>9 Oon«.hwfavBr Bic**dlhe
recommended rating
The currani dra*, on aach k«ad must ba witrm.
5%ofeacfiorhw(*or ) If trv«y are not chock
the winng

Tighten any loose lerm<nali and replace any
damagedwwe
When rha metar is connaeied 10 the capacitor
tha needla should jump toward 0 (itrro) orvnt
and then slowly drift back to infinity (tj
Replace capacitor if ft is defective
Replace el necesury

Shade v^ntitaia or mo»e ffie control Bo» Mils
arrvrx>mcnl does rot exceed 120'F

RopBo»asn«ce»»«ry

Replace as necessary

K you fVvfl dn open or gnxiodeO windir>g remove
the mote* ar-d rechedi the leads if OK check
fri* leads lot continuity and tor 6axJ 5pi-ce

Throttle up the pump flow (GPM) so orooer
cooling u possible
- or -
Pull the Dump out of th« well and add a sleeve
wtfti a srnaliw internal diameter

Pump Cycles Too Often
POSSIBLE CAUSE

Th« prvttur* iwHeh 1»
defective or It not pro party
adjusted
The tank It too small

Ther* 1* tniufflelant sir
charging of tha tank or
piping ft leaking

Phiggad tnffier vafva or Maad
oriflc* (causing pratsura tank
tobewaterloggad)
taak In th* praasura tank or
piping
The l*v*l control It dafaetK*
or is not proparly tat

Pump Is ovarslzad for tha
application. Kit
outpumplng lha ylald et tha
wail and pumping Itaalf dry

CHECK THIS BY

Check the pressure setting on the iwrtcfi
Check the vollage across dosed contact!

Check the lank size and amount of air in the
tank Tha lank volume should be
approximately 10 gallons for each Gallon-
Per-Mlnute of pump capacity At ma pump
cut-m pmiaur* tha tank should ba about 2/3
filled with air
Pump at into frielsr* or rjophnwrn chamber
Check tha diaphraom for teaks Check the
tank and piping forlaakt wtth toapy water
Check tha afr-lo-water ratto tn lha lank
Examine them for did or eroston

Apply soapy watarloppas and lank than
walehforbubb.es Ind-caline. laakt
Chock ma B«ning and openbon ot Ihe level
control

Check tha yWd of lha well (determined by
the wefHatl) aoatnit tha pump t
performanoa curve

CORRECTTHWBY

Readjust the pressure switch ot replace, rt if
defectrvft

Replace ine lanK with one thai is Ihe correci
Hie

Repair as necessary

Repan tx f tplace »i necesaar y

Repair or repiaca as necessary

Readjust the level control setting (according lo
lha manufacturer i instrucirons) or replace rt rf
d«<acfr*«
Reduce tne flow by throttling back the varve
-Of -

Change the pump
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Notes LIMITED WARRANTY

Products manufactured by GRUNDFOS are warranted to the original user only to be free of
defects In material and workmanship for a period of 18 months from date of installation, but
not more than 24 months from date of manufacture. GRUNDFOS' liability under this warranty
shall be limited to repairing or replacing at GRUNDFOS' option, without charge, F.O 8
GRUNDFOS1 factory or authorized service station, any product of GRUNDFOS' manufacture
GRUNDFOS will not be liable for any costs of removal, installation, transportation, or any
other charges which may arise In connection with a warranty claim Products which are sold
but not manufactured by GRUNDFOS are subject to the warranty provided by the
manufacturer of said products and not by GRUNDFOS' warranty. GRUNDFOS will not be
liable for damage or wear to products caused by abnormal operating conditions, accident.
abuse, misuse, uneuthorized alteration or repair, or If the product was not installed in
accordance with GRUNDFOS printed installation and operating instructions

To obtain service under this warranty, the defective product must be returned to the distributor
or dealer of GRUNDFOS products from which it was purchased together with proof of purchase
and Installation date, failure date, and supporting Installation data. Unless otherwise provided,
the distributor or dealer will contact GRUNDFOS or an authonzed service station for
Instructions. Any defective product to be returned to GRUNOFOS or a service station must
be sent freight prepaid; documentation supporting the warranty claim and/or a Return Material
Authorization must be included It so instructed.

MANUFACTURER WILL NOT 8E LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL
DAMAGES, LOSSES, OR EXPENSES ARISING FROM INSTALLATION, USE, OR ANY
OTHER CAUSES. THERE ARE NO EXPRESS OR IMPLIED WARRANTIES, INCLUDING
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, WHICH EXTEND
BEYOND THOSE WARRANTIES DESCRIBED OR REFERRED TO ABOVE. EXCEPT AS
EXPRESSLY HEREIN PROVIDED THE GOODS ARE SOLO "AS IS", THE ENTIRE RISK
AS TO QUALITY AND FITNESS FOR A PARTICULAR PURPOSE, AND PERFORMANCE
OF THE OOODS IS WITH THE BUYER, AND SHOULD THE GOODS PROVE DEFECTIVE
FOLLOWING THEIR PURCHASE, THE BUYER AND NOT THE MANUFACTURER,
DISTRIBUTOR, OR RETAILER ASSUMES THE ENTIRE RISK OF ALL NECESSARY
SERVICING OR REPAIR.

Some jurisdictions do not allow the exclusion or limitation of implied warranties of
merchantability and fitness for a particular purpose, of incidental or consequential damages
and some jurisdictions do not allow limitations on how long implied warranties may last or
require you to pay certain expenses as set forth above. Therefore, the above limitations or
exclusions may not apply to you. This warranty gives you specific legal rights and you may
also have other rights which vary from jurisdiction to jurisdiction

The telephone number of our service and repair facilities central directory, Irom which you
can obtain the locations of our service and repair facilities is. 1-800-333-1366

GRUNDFOS'
Leaders in Pump

Grundfoc Pumps Corporation • 3131 N. Business Park Avenue • Fresno. CA 93727
Customer Service Centers: Allentown, PA • Fresno. CA

Phone: (BOO) 333-1366 • F«x: («00) 333-1363
Onidi: Oakvllle. Ontario • Mexico: Apodaca. N 0

Visit our wtbsltt at www.ug.gruniifat.com
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6", 8°&10"
STAINLESS STEEL

SUBMERSIBLE PUMPS
Installation and

Operating Instructions
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Please leave these Instructions with tho pump for future reference

GRUNDFOS
Lf titters In Pump Technolvgj'

SAFETY WARNING
Grundfos Stainless Steel Submersible
Pumps
Your Grundfos Submersible Pump is of Ihe utmost quality Combined with proper
installation, your Grundfos pump will give you many years of reliable service

To ensure the proper Installation of the pump, carefully read the complete manual
before attempting to Install the pump.

Shipment Inspection
Examine Ihe components carefully to makt sun no damage has occurred to the
pump-end, motor, cable or control box during shipment.

This Grundfos Submersible Pump should remain in its shipping canon until it is ready lo be
Installed. The carton is specially designed lo protect it (ram damage During unpacking and
prior to Installation, make sure that the pump Is not dropped or mishandled

The motor is equipped with an electrical cable. Under no circumstance should ihe cable be
used to support the weight of the pump.

You will find a loose data plate with an adhesive backing with the pump The nameplate
should be completed in pen and attached to the control box

Pre-Installation Checklist
Before beginning Installation, th* following checks should be made. They an all
critical for the proper Installation of this submers/b/e pump.

A. Condition of the Well
If the pump is to be installed in a new well, the well should be fully developed and bailed or
blown free of cuttings and sand. The stainless steel construction of the Grundfos submersible
make It resistant lo abrasion; however, no pump, made of any material, can forever withstand
Ihe destructive wear (hat occurs when constantly pumping sandy water

II this pump Is used to replace an oil-filled submersible or oil-lubncated line-shaft turbine in an
existing well, the well must be blown or balled clear of oil.

Determine the maximum depth of the well, and the draw-down level at the pump's maximum
capacity. Pump selection and setting depth should be based on this data

The Inside diameter of the well casing should be checked to ensure thai it is nol smaller than
the slza of the pump and motor.
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B. Condition of the Water
Submersible pumps are designed for pumping dear and cold water that is free of air and
gases. Decreased pump performance and life expectancy can occur If the water Is not cold
and dear or contains air and gasses

Maximum water temperature shouk) not exceed 102T. Spedal consideration must be given
to the pump and motor If It Is to be used to pump water above 102'F.

The Grundfos stainless steel submersible Is highly resistant to the normal corrosive
environment found in some water wells. II water well tests determine the water has an
excessive or unusual corrosive quality, or exceeds 102'F, contact your Grundfos
representative for Information concerning specially designed pumps for these applications

C. Installation Depth
A check should be made to ensure that Ihe Installation depth of the pump will always be at
least (S) five to (10) ten feet below the maximum draw-down level of the well For flow rates
exceeding 100 gpm, refer to performance curves for recommended minimum
submergence

The bottom of the motor should never be Installed lower than the top of the well screen or
wfthin five feet of the well bottom

If the pump is to be Installed in a lake, pond, tank or large diameter well, the water velocity
passing over (he motor must be sufficient to ensure proper motor cooling The minimum
recommended water ftow rates which ensure proper cooling are listed In Table A

D. Electrical Supply
The motor voltage, phase and frequency Indicated on the motor nameplate should be
checked against tha actual electrical supply

Wire Cable Type
The wire cable used between the pump and control box or panel should be approved for
submersible pump applications. The conductor may be solid or stranded. The cable may
consist of Indtvtdualty Insulated conductors twisted together. Insulated conductors molded
side by side in one flat cable or Insulated conductors with a round overall jacket

The conductor Insulation should be type RW, RUW, TW, TWU or equivalent and must be
suitable for use with submersible pumps. An equivalent Canadian Standards Association
certified wire may also be used See Table D for recommended sizes of cable lengths
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Splicing the Motor Cable
A good cable tpllct li critical to
proper operation of the submersible
pump and must be done with extreme
etre.

If the splice Is carefully made. It will work
as well as any other portion of the cable
and will be completely watertight

Grundfos recommends using a heal
shrink splice kit The splice should be
made in accordance with the kit
manufacture's Instructions Typically a
heat shrink splice can be made as
follows

1 Examine the motor cable and the drop
cable carefully for damage

2 Cut the motor leads off In a staggered
manner Cut the ends of the drop cable
so that the ends match up with the motor
leads (See Figure 4-A) On single-phase
motors, be sure to match the colors

3 Strip back and trim off 1/2 Inch of
Insulation from each lead, making sure to
scrape tha wire bare to obtain a good
connection. Be careful not to damage the
copper conductor when stripping off the
insulation

4 Slide the heat shrink tubing on to each
lead. Insert a property sized "Sta-kon"
type connector on each lead, making sure
that lead colors are matched Using a
"Sta-kon" crimping pliers, indent the lugs
(Figure 4-B) Be sure to squeeze hard on
Ihe pliers, particularly when using large
cable

5 Center the heat shrink tubing over the
connector Using a propane torch, lighter
or electric heat gun, uniformly heat the
tubing starting first In the center working
towards the ends (Figure 4-C)

6 Continue to apply the heat to the tubing
using care not to let the flame directly
contact the tubing When Ihe tubing
shrinks and the sealant flows from the
ends of the tubing, the splice is complete
(Figure 4-D)

FIGURE 4-A

FIGURE 4-D
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Installation
Th* liter pipe or hose ihould be properly sized and selected based on estimated
flow rates and friction-loss factors.

Drop Pipe

Pipe Adapters

Pump Discharge

If An Adapter Needs
To Be Installed:
It is recommended to first Install the drop
pipe to the pipe adapter Then Install the
drop pipe with the adapter to the pump
discharge.

A beck-up wrench should be used when the
riser pipe Is attached to the pump. The pump
should be gripped only by the flats on the top
of the discharge chamber. The body of Ihe
pump, cable guard or motor should not be
gripped under any circumstance

If Steel Riser Pipe Is
Used:
We recommend that steel nser pipes always
be used with the larger submersibles. An
approved pipe thread compound should be
used on all joints Make sure the joints are
adequately tightened in order to resist the
tendency of the motor to loosen the joins when stopping and starting

When tightened, the first section of the riser pipe must not come In contact with
the check verve retainer In the discharge chamber of the pump.

After the first section of the riser pipe has been attached to the pump, the lifting cable or
elevator should be clamped to the pipe. Do not clamp the pump. When raising the pump
and riser section, be careful not to place bending stress on the pump by picking it up by the
pump-end only

Make sure that the electrical cablet are not cut or damaged In any way when the
pump Is being lowered In the well.

The drop cable should be secured to the riser pipe at frequent Intervals to prevent sagging,
looping or possible cable damage. Nylon cable clips or waterproof tape may be used The
cable splice should be protected by securing It with clips or tape just above and below the
splice

If Plastic or Flexible Riser Pipe Is Used:
It Is recommended that plastic type riser pipe be used only with the smaller domestic
submersibles. The pipe manufacturer or representative should be contacted to Insure the
pipe type and physical characteristics are suitable for this use. Use Ihe correct joint
compound recommended by the plp« manufacturer. In addition to making sure that joints
are securely fastened, the use of a torque arrester Is recommended when using plastic
pipe
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Installation
Do not connect the first plastic or flexible nser section directly to the pump Always
attached a metallic nipple or adapter into the discharge chamber of Ihe pump When
lightened, the threaded end of the nipple or adapter must not come in coniacl with the
check valve retainer in the discharge chamber of the pump

The drop cable should be secured to the nser pipe at frequent intervals to prevent sagging
looping and possible cable damage Nylon cable clips or waterproof tape may be used The
cable splice should be protected by secunng it with dips or tape just above each joint

IMPORTANT - Plastic and flexible pipe tend to stretch under load. This stretching
must be taken Into account when securing the cable to the riser pipe Leave 3 to 4
Inches of slack between clips or taped points to allow for this stretching This
tendency for plastic and flexible pipe to stretch will also affect th« calculation of the
pump setting depth. As a general rule, you can estimate that plastic pip* will atretch
to approximately 2% of Its length. For example, If you Installed 200 feet of plastic riser
pipe, the pump may actually be down 204 feet If the depth setting Is critical, check
with the manufacturer of the pipe to determine who to compensate for pipe stretch

When plastic nser pipe is used it is recommended that a safety cable be attached lo the
pump to lower and raise u

Check valves.
A check valve should always be installed at the surface of the well In addition for
installations deeper than 200 feet check valves should be installed at no more than 200
foot Intervals

Protect (he weH from contamination
To protect against surface water entering the well and contaminating the water source the
well should be finished off above grade, and a locally approved well seal or pitless adapter
unit utilized'

Electrical

WARNINQ: To reduce the risk of electrical shock during operation of this pump
requires the provision of acceptable grounding. If the means of connection to
the supply connected box Is other than grounded metal conduit, ground the
pump back to the service by connecting a copper conductor, at least the size of
the circuit supplying the pump, to the grounding screw provided within the
wiring compartment

All electrical work should be performed by a qualified electrician In iccordance
with the latest edition of the National Electrical Code, local codes and regulations

Verification ol the electrical supply should be made lo ensure Ihe voltage phase and
frequency match that of the motor Motor voltage, phase, frequency and full-load current
information can be found on the nameplate attached lo the molor Molor electrical data can
be found In Table E

If voltage variations are larger than 110%, do not operate the pump
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Direct on-line starting is used due lo the extremely fast run-up time of the motor (0 1
second maximum), and the low moment of Inertia of the pump and motor Direct on-line
starting current (locked rotor amp) Is between 4 and 6 S times the full-load current If direct
on-Hrte starting Is not acceptable and reduced starting current Is required, an auto-
transformer or resistant starters should be used for 5 to 30 HP motors (depending on
cable length) For motors over 30 HP, use auto-transformer starters

Engine-Driven Generators
K the submersible pump is going to be operated using an engine driven generator we
suggest tha manufacturer of the generator be contracted to ensure the proper generator Is
selected and used See Table B for generator sizing guide

If power Is going to be supplied
through transformers. Table C
outlines the minimum KVA rating
and capacity required for
satisfactory pump operation

Control Box/Panel
Wiring
f. Single-Phase Motors-
Single-phase motors must be
connected as indicated In the
motor control box A typical single-
phase wiring diagram using s
Grundfos control box Is shown
(Figure 6-A)

i. Three-Phase Motor*:
Three-phase motors must be
used wtth the proper size and type
of motor starter to ensure the
motor b protected against damage
from tow voftage, phase failure,
current unbalance and overload
current A property sized starter
with ambient-compensated extra
quick-trip overloads must be used
to give the best possible motor
winding protection Etch of tha
thru motor legs must be

tnotQtt Tne
l overloads must trip In loss

than 10 seconds at locked rotor
(starting) current For starter and
ovvnofld protection guide, see
Table H A three-phase motor
wiring diagram Is Illustrated below
(See Figure 6-B)

Pump* tnould NEVER be started
to check rotation unless the
pump I* totally submerged.
Seven damage may be caused
to On pump and motor If they
art run dry.

FIGURE 6-A

Single-Phase Wiring Diagram for
GRUNDFOS Control Boxes

FIGURE t-B

Three-Phase Wiring Diagram for
GRUNDFOS and FRANKLIN Motors
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Electrical
High Voltage Surge Arresters
A high voltage surge arrester should be used to protect the motor against lightning and
switching surges Lightning voltage surges in power lines are caused when lightning stnkes
somewhere In the area Switching surges are caused by the opening and closing of switches
on the main high-voltage distribution power lines

The correct voltage-rated surge arrester should be installed on the supply (line) side of the
control box (Figure 6-C and 6-D) The arrester must be grounded in accordance with the
National Electrical Code and local codes and regulations

FIGURE 6-C FIGURE 6-0

Single Phase
Power Supply

g>—-—1 y-iT| r i
+

TM
Grounding
Polnl

Single Phase Hookup

Three-phase power supply

Pump

ToSPMotcr - —-
Three-phase hookup fom

The warranty on all three-phase submersible motors Is VOID If
1 The motor Is operated with single-phase power through a phase converter
2 Three-leg ambient compensated extra quick-trip overload protectors are not

used
3 Three-phase current unbalance Is not checked and recorded (See START-UP

Section 7 for Instructions)
4 High voltage surge arresters are not Installed

Control Box/Panel Grounding
The control box or panel shall be permanently grounded in accordance with the National
Electrical Code and local codes or regulations The ground wire should be a bare copper
conductor at least the same size as the drop cable wire size The ground wire should be run
as short a distance as possible and be securely fastened to a true grounding point

True grounding points are considered to be a grounding rod driven into the water strata
steel well casing submerged Into Ihe water lower than the pump setting level and steel
discharge pipes without insulating couplings If plastic discharge pipe and well casing are
used or If a grounding wire Is required by local codes a properly sized bare copper wire
should be connected to a stud on the motor and run to the control panel Do not ground to a
gas supply line Connect the grounding wire to the ground point first and then lo the terminal
in Ihe control box or panel

Page 7



Operating Procedures
Wiring Checks and Installation
Before making the final surface wiring connection of the drop cable to the control box or
panel, It Is a good practice to check the Insulation resistance to ensure that the cable and
splice are good. Measurements for a new Installation must be at least 2,000,000 ohm Do not
start the pump if the measurement Is less than this.

If It Is higher than 2,000,000 ohm, the
drop cable should then be run through
the well seal by means of a conduit
connector in such a way as to
eliminate any possibility of foreign
matter entering the well casing.
Conduit should always be used from
the pump to the control box or panel to
protect the drop cable (See Figure 6-
E). Finish wiring and verify that all
electrical connections are made In
accordance with the wiring diagram
Check to ensure the control box or
panel and high voltage surge arrester
have been grounded

FIGURE 6-E

Start-Up
After the pump has been set Into the well and the wiring connections have been made, the
following procedures should be performed

A. Attach a temporary horizontal length of pipe with installed gate valve to the nser pipe
B. Adjust the gate valve one-third of the way open.
C On three-phase units, check direction of rotation and current unbalance according to the

Instructions below For single-phase units proceed directly to 'Developing the Well *
D. Under no circumstances should the pump be operated for any prolonged period of lime

with the discharge valve closed. This can result in motor and pump damage due to
overheating A properly sized relief valve should be Installed at the well head to prevent
the pump from running against a dosed valve

Three-Phase Motors
f. Check th» direction of rotation
Three-phase motors can run In either direction depending on how they are connected to the
power supply. When the three cable leads are first connected to Ihe power supply, there Is a
50% chance that the motor will run In the proper direction. To make sure Ihe motor is running
In the proper direction, carefully follow the procedures below

A. Start the pump and check the water quantity and pressure developed
B. Stop the pump and interchange any two leads.
C. Start the pump and again check the water quantity and pressure.
0. Compare the results observed. The wire connection which gave the highest pressure

and largest water quantity Is the correct connection.

Pages

Start-Up
2. Check for current unbalance
Current unbalance causes the motor to have reduced starting lorque. overload tnpping
excessive vibration and poor performance which can result in early motor failure It is very
Important that current unbalance be checked in all three-phase systems Current unbalance
between the legs should not exceed 5% under normal operating conditions

The supply power service should be verified to see If it is a two or three transformer system If
two transformers are present, the system ts an "open" delta or wye If three transformers are
present the system is true three-phase

Make sure the transformer ratings In kllovolt amps (KVA) Is sufficient for the motor
load. Sea Table C

The percentage of current unbalance can be calculated by using the following formulas and
procedures

Average current
Total of current values measured

on each leg

Greatest amp difference from
% Current unbalance - the average

average current

X 100

To determine the percentage of current unbalance:
A Measure and record current readings in amps for each leg (hookup 1) Disconnect

power
B Shift or roll the motor leads from left lo right so the drop cable lead that was on terminal 1

is now on 2, lead on 2 is now on 3 and lead on 3 is now on 1 (hookup 2) Rolling the
motor leads in this manner will not reverse the motor rotation Start the pump measure
and record current reading on each leg Disconnect power

C Again shift drop cable leads from left to nght so the lead on terminal 1 goes to 2 2 lo 3
and 3 to 1 (hookup 3) Start pump, measure and record current reading on each leg
Disconnect power

D Add the values for each hookup
E Divide Ihe total by 3 to obtain the average
F Compare each single leg reading from the average to obtain Ihe greatest amp difference

from the average
G Divide this difference by the average to obtain the percentage of unbalance

Use the wiring hookup which provides Ihe lowest percentage of unbalance (See Table F for
a specific example of correcting for three-phase power unbalance )

Developing the Well
After proper rotation and current unbalance have been checked slart the pump and let it
operate until the water runs clear of sand, sill and other impurities

Slowly open the valve in small increments as the water clears until the dseired flow rate is
reached Do not operate the pump beyond its maximum flow rating The pump should not
be stopped until the water runs clear

Pages
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980 Design Specifications
r

General:
> Dimensions: 14.62" H x 11.88" Wx 8.26" D (37.13 cm x

30.18 cm x 20.98 cm)
> Weight: 16.80 Ibs (7.62 kg)

> Enclosure: NEMA 4X, IP66 with front cover dosed, UV resist-
ant, -40 to 176T, (-40 to 80'C)

> Mounting: Wall, Rail / Pole mount

> Graphics Display: Baddit liquid crystal display (LCD). 8-line
x 40-character in text mode, 64 x 240 pixels in graphics mode
Displays level vs. time, flow vs. time, rainfall vs. time, pH and
temperature.

> Keypad: 19-position, sealed-membrane switch including four
"soft keys," functions defined by display.

> Totalizers: 8-digit resertable and 8-digit non-resettable software
Units: ft.3, gal, m', liter, acre-ft.

> Measurement Modes:
Flumes: Parshall, Palmer Bowlus, Leopold-Lagco, H, HL, HS,
Trapezoidal

Weirs: V-notch, Contracted/Non-contracted rectangular, Thel-
" Mar, Compound Cipolletu, Compound V-notch

Manning Equation: Round, U, Rectangular, and Trapezoidal
Channels

Head vs. Flow: Two independent user-entered, look-up tables
of up to 100 points each.

Level Only: Inches, feet, centimeters, meters
Area Velocity: Level-area table, circular pipe U-shaped channel,
trapezoidal channel, rectangular channel.
Power Equation: Q = KiH"i ± K.-H":

> Data Logging: "Smart" Dynamic memory allocation auto-
matically partitions memory to provide the maximum logging
time. No manual memory partitioning required.
Capacity: Up to 456k bytes, 396 days of three channels of user-
selectea readings at 15 minute intervals. Plus 300 events.
Memory Mode: Wrap-around

Data Points: 116,000 data points
Daily Statistics: Available for up to 32 days

.f Recording Intervals: 1, 2, 3, 5, 6, 10, 12, 15, 20, 30, or
60-minutes

Time Base Accuracy: ± 6 seconds (0.007%) per day
Electrical:
> Power Specifications: 0.25 amp maximum
> Power Requirements: 100-230 VAC, 50/60 Hz, single phase

15 W max (0.25 amp max)

> Installation Category: II
> Electrical Connection: 8 conduit hubs
> Relay Contact Ratings: 5 amps (30- 230 AC)
> Sampler Output: 15 VDC, 100 mA at 500 ms duration

Environmental:
> Temperature Ranges:

Storage: -4T to 158T, (-20'C to 70'C)

Operating: -4'F to 122'F, (-20'C to 50'C)
Humidity: 0-90%, non-condensing

Integral pH Meter:
> Control/Logging: Field selectable to log pH independent

of flow or in conjunction with flow; also controls sample
collection in response to value of low/high stipends

> pH Sensor: Temperature compensated; impact resistant ABS
plastic body. Combination electrode with porous Teflon
junction.

> Measurement Range: 2 to 12 pH
> Operating Temperature Range: 0 to 176"F, (-18 to 80'C)
> Dimensions: 0.75" diameterx 6" long (19.5 mm x 15.24 cm)

with 0.75" (19.5 mm) mpt cable end

Rain Gauge Input:
> General Information: For use with American Sigma Tipping

Bucket Rain Gauge. Flow measurement can be initiated upon
field selectable rate of rain. Flow meter records rainfall data.
Shielded cable, 100' length maximum. Each tip = 0.01" (0 25
mm) of rain.

Analog Input Channels:
> General Information: Up to seven additional data logging

channels record data from external source(s). Four channels
with -4 5 to 4.5 VDC input with 1 meg ohm input impedance
on each channel and three channels with 4-20 mA input.

4-20 mA Output:
> General Information: Two isolated output signals available.

User assignable
Maximum Resistive Load: 600 ohms
Output Voltage: 24 VDC - no load

Alarm Relays:
> General Information: Four integral alarm relays; form C

(common, normally open, normally closed), 5 amp.
Connection to instrument through terminal blocks.

> Relay Contact Ratings: 5 amps, (30-230 VAC)

Communications:
> General Information:

RS-232: up to 19,200 baud
Modem: 14400 bps., V.32 bis, V.42, MNP2-4 error correction.
V.42 bis MNP5 data compression. MNP 10-EC Cellular
Protocol; Pager SCADA-Modbus' communication protocol
(standard) via RS-232 or opuonai modem

Ultrasonic Transducer:
> Operating Frequency: 75 kHz
> Beam AngeijJ^MO dB)

r 2-ft. change in head, @ 20'C still air,> A c c u r a ± 0 . 0 3 f t
ideal target; 50 ftrcable

> Operating Temperature Range: -4'F to 122*F, (-20'C to
50'C)

> Material: PVC housing with acoustic window
> Cable: Low-loss cable, coax cable RG 62/U
> Cable Length: 25 ft. (7.6 m) standard, custom lengths to 500

ft. (contact manufacturer for performance informauon at
custom lengths)

> Mounting: Permanent and adjustable mounting brackets
> Dimensions (transducer only): 5.0" H x 2.25" D, (12.7 cm

x5.7cm)
> Weight: 1.5 Ibs.
> Connection: Bare wire lead connection via terminal blocks



elocity Transducer:
> Method: Djjppj£r_Principle

. —*^r~~^irw~ r 1 _> Accuracy: ±2% of-reading, Zero Stability ±1 52 cms
(±0(75-^)—-^

> Range: 5 to +20 fps ( 1 52 to 6 1 m/s)
> Resolution: 0 01 fps (0 3 cm/s)

> Response Time: 4 8 seconds

> Profile Time: 4 8 seconds
Probe Dimensions:

Length 27" (69 cm)

Wufc/i 15 (3 81 cm)
Height 044 (1 1 cm)

> Cable: Urethane sensor cable shielded

> Cable Length: 25 ft (76 m) custom cable lengths up
to 100 ft

> Mounting: Dedicated mounting rings (mounting dips
recommended for pipe diameters 8" or under),
Mounting Plate (for permanent mounting- drills to pipe
wall), Adjustable Mounting Band Kit

> Connection: Sensor conneaor to quick-connect hub or
bare leads connection via terminal block

Zero-Deadband In-Pipe Ultrasonic Sensor:
> Operating Frequency: 75 kHz
> Beam Angle:JT.1-10 dB)

Accuracy. ±0_03 ft over 2-ft change in head, @ 20°C,
itill air, ideahafget, 50 ft cable

> Range: 1 5 ' (minimum) to 10 4 ft (maximum), with
ideal target @ 20°C, in still air, with 50-ft cable

> Operating Temperature Range: 4'F to 122'F, ( 20'C to
50'C)

> Material: StatCon ABS

> Cable: Low-loss cable coax cable RG 62/U

> Cable Length: 25 ft. (7 6 m) standard, custom lengths
up to 500 ft (contact manufacturer for performance
mformauon at custom lengths)

> Dimensions (transducer only): 1 5" diameter x 12" L,
(3 81 cm diameter x 30 cm length)

> Mounting: Dedicated Mounting Rjngs, Permanent
Mounting Bracket (installs directly to pipe wall),
Adjustable Mounting Band Kit

> Connection: Bare lead connection via terminal blocks

Submerged Area Velocity Probe:
> Method: Doppler Principle / Pressure Transducer

> Material: Polyurethane body, 316 series stainless steel
diaphragm

> Cable: Urethane sensor cable with air vent shielded
> Cable Length: 25 ft (76 m) standard, custom cable

lengths up to 100 ft
> Probe Dimentions:

Length 5" (12 7cm)

Width 1 5" (3 81 cm)

{eight 0 8" (2 03 cm)

> Mounting: Dedicated mounting nngs (mounting clips
recommended for pipe diameters 8" or under),
Mounting Plate (for permanent mounung dnlls to pipe
wall), Adjustable Mounting Band Kit

> Connection: Sensor conneaor to quick connea hub,
bare lead conneaion via terminal block or bare lead con-
nection to junaion box with bare lead junaion box via
terminal block

> Velocity:
Velocity Accuracy ± 2% of reading, Zero Stability <0 05
fps (<0 015 m/s)

Response time 4 8 sec

Profile Time 4 8 sec
Range 5 to +20 fps, ( 1 52 to 6 1 m/s)
Resolution 0 01 fps, (0 0028 m/s)
Operating temperature Q' to 140'F, ( 18' to 60°C)

> Depth:
Depth Accuracy ±2% of reading
Maximum Allowable Level 3X over pressure
Operating Temperature Range 32' to 160'F, (0' to 71-C)
Compensated Temperature Range 32' to 86°F, (0 to 30°C)

Temperature Error
0 018 to 11 5 ft ±0 004 ft j'f (0 005 to 3 5 m
+0 0022 m/'C)
0 018 to 34 6 ft ±0 012 ft/'F (0 005 to 10 5 m
±0 006 m/'C)
(maximum error within compensated temperature
range per degree of change)
Draw doum connection' 0 to 10 fps (0 to 3 05 m/s) =
0 085% of reading
Air Intake Atmospheric pressure reference is desiccant
proteaed

• US Patent 5 691 91-1

tions subject to change unlhout notice
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Safety Precautions

Please read this entire manual before unpacking selling up or operating this instrument

Pay particular eltenlton lo all danger and caution statements Failure to do so couia result m ser ous njury 10 in
operator or damage to the equipment

To ensure the protection provided by this equipment is noi impaired do noi use or nsiaii in s equipment in any
manner other lhan that which ts specified in this manual

Use of Hazard Information
If multiple hazards exist this manual will use the signal word (Danger Caul on Note) correspond ng to the
greatest hazard

DANGER
Indicates a potentially or Imminently hazardous situation which if not avoided could result in
death or serious Injury

CAUTION
Indicates a potentially hazardous situation ffi»( may result tn minor or moderate injury

NOTE
information that requires special emphasis

Precautionary Labels
Read all labels and lags attached to the instrument Personal injury or damage lo the instrument could occur f
not observed

This symbol if noted on the instrument references Ihe instruction manual (or opeo^on
and/or safety information

This symbol when noted on a product enclosure or barrier indicates lhat a nsk of electrical ahocK
and/or electrocution exists and indicates that only individuals qualified to work wiin hazardous voltages
should open the enclosure or remove the barrier

This symbol when noied on the product identifies the location of a fuse or current limii ng device

This symbol when noierj on Ihe product indicates that Ihe marked item can be hoi and should noi be
touched wilhoul care

This symbol when noted on Ihe product indicates the presence ol devices sensitive 10 Electro static
Discharge and indicates that care must be taken to prevent damage to them

Safety Precautions



Safety Precautions
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Th» symbol, wheh noted on me product, Identifies a nsk of chemical harm and indicates lhat only
Individuals qualified and trained to worfc *Wh chemicals should handle chemicals or perform
maintenance on chemical delivery systems associated with the equipment

This symbol, il noted on the product, indicates Ihe need for protective eye wear

Thts symbol, when noted on the product, identifies Ihe location of the connection (o, Protective Earth
(ground)

Confined Space Entry

DANGER
Additional training In Pn-
Entry Tilting. Ventilation,
Entry Procedure*,
£v*cu(tforVRMCi»
Procedural and Safety Work
Practical la nacaaaary lo
anaura agalnat tha lota ot Ufa
In confined sp»co*.

Important Nota: Tha following information Is provided ro guide users ol 980 Flow
Meters on the dangers And risks associated with entry into confined spaces

DANGER
Pour avltar laa aec/denla mortals dana lea aapacea confines, II taut
organiser det formations tupplemenlalrea dam lea malleraa lulvantei:
ContrAla avant entree. Ventilation, Proceduraa d'entrea, Procedures
d'evacuatlon at de aecours et Methodet de travail aures.

PELIGRO
Para pravanlr aecldantea mortalea en eapacloa reducldoa se neceslla
una tomaclin adlclonal aobra Procedlmlantoa He Comprobacion prevla
a la Entrada, Vantllacldn, Entrada y Evacuacldn/Rescate asf como sobre
Buenaa Practlcaa para la Segurldad en el Trabajo.

dSFAHR
Die AroeH untar btengtan Verhlltnltaen In geachloaaanen Behaltern
brw. volllg aogaachloaaenen Raumllchkelten lat nur mil apezieller
Auebllduna lultaalg, da ale • lur Varmeldung lebentgetihrtlcher
Sttuatlonen - beaondare PrOfungan vor dam Elnstleg, Kontrollen der
BeluflungtvtrhaHnlaaa, Bnatlegverfehrtn, Auaatlags/Flucht-
alcheningamattnahmen aowle weltere Slcherhe/ti- und Arbeits-
ichuuachrltle vorauasetztl

PERICOLO
Attuara eaercltazlonl Integrallve prlma dllnlzlara un'anallsl, Correlia
Ventiltilont del loeall, Procedure dl Ingreaao, Procedure d!
Evacuazlone/Slcuram e Prat/cha dl Slcuntza aul Lavoro aono
necaaaarla par avltara Incident! mortal) negll aptzl adlacentl.

On April 15, 1993, OSHA's final ruling on CFR 1910 146, Permil Required
Conlmed Spaces, became law This new standard deadly arlecls more man
250,000 industrial sites in Ihe United Slates and was created to protect me
health and safety of workers in confined spaces

Safety Precautions

Safety Precautions

Definition of Confined Space
A Confined Space is any location or enclosure mat presents ot has the
immediaie potential lo present one or more of ihe following conations

• An atmosphere with less than 19 5% or greater man 23 5°0 oxygen
and/or more than 10 ppm Hydrogen Sulfide (H2S)

• An atmosphere that may be flammable or explosive due 10 gases vapors
misls dusts or fibers

• Toxic materials which upon contact or mnaiation could resuii m injury
impairment of health or death

Confined spaces are not designed lor human occupancy They have restricted
entry and contain known or polemta. ha*ards

Examples of confined spaces include manholes socks pipes vats, switch
vaults, and other similar localions

Standard safety procedures must always be followed prior to entry into
confined spaces and/or locations where hazardous gases vapors mists
dusts, or fibers may be present

Before entering any confined space check WHM your employer for procedures
related to confined apace entry

Hazardous Locations
The 980 Flow Meter is not approved (or use m hazardous locations as defined
m the National Efeclncal Code

Safety Precautions



Safety Precautions

DANGER
Although aoma Sigma
products ara designed and
certified tor Installation In
hazardous locations at
defined by tha National
Electrical Coda, many Sigma
product* an not suitable tor
use In hazardous locations It
I* tha responsibility ol tha
Individuals who ara Installing
tha product* m hazardous
locations to determine tha
acceptability ol tha product
for the emrlmnmanL
Additionally, to ensure safety,
tha Installation ot
Instrumentation In hazardous
locations mutt ba par the
manufacturer's control
drawing specifications Any
modification to tha
Instrumentation or lha
Installation it not
recommended and may result
In Ilia threatening Injury
and/or damage to tecllltlea

DANGER
Blen qua ctrtelne produlta Sigma aolent concut et ctrtlflea pour etre
Inalaltea dent de* androlta dangareu* lela que deflnls par le National
Electric Code, de nombreux produlta Sigma na convlennent pea pour de
tels endrolt*. II relate de la responsibility des personnel qui placenl las
prodult* dana de* androlta dangereux da determiner sils aont adaptes a
cat envlronnamanL En outre, a det lint de aecurlte, le placement de
machines dent det endrolt* dangereux doll a'eftecluer dans le respect
daa consignee de* schema* de controle du fabrlcant Toute
modification apportee aux machines ou tout deplacement de celles-cl
eat deeontellte, car susceptible de provoquer des accidents malenela
ef/ou corporal*

PELIOftO
Auno.ua algunoa productoa Sigma eaten dlae/iadot y homologado* para
au Instalacion an tntomos pellgroaoa, entendldoa aatoa conlorme a la
dallnlclon del "National Electrical Code" (fteglamenlo Electrlco
Naclonel), mueho* da lo* productoa Sigma no aon aploa para au
utlllzaciin an lugarea pallgroao*. e* ra*pon*abllldad dt qulenea
Inalalen lot productos an entomoa peltgroto* el asegurarse de la
Idoneldad da dlchoa productot para eate tlpo d« entorno Ademas, para
garantlzar la aegurldad, la Instaleclon de lot Instruments en lugaraa
pallgroto* debar* reallzarae conform* * las aapeclllcaclones del piano
del tabrlcanta. Sa deaaconsela eualquler modltlcaclon de los
Inatrumanto* o d* I* Inalalaclon, ya que podrfa promcar leelonea
corpora'*! graves, < (ncluso littles, y/o d»not materlafes a fos equ/pos

GEFAHR
einlge Slgma-Produkte tlnd lur dan Elnbau In exploalonagetlhrdelen
Berelchan gamlO dan Featlagungen de* National electrical Code
speilell geprOn und zugelauen. Dlea gilt jedoch kelneawega lOr das
geitmt* Slgmt-Produktangabol, Die Enttchaldung, ob eln Produkt lur
den Elnsau In txplotlontgellhrden Benlchtn geelgnet ial Oder nlcht,
plelbt In die Varanhvortung daa /eweiligen Inttallateura geatellt Im
Intent** oar Slcherhelt 1*1 e* tudem erlordertleh, dat* eln etwalger
Elnbau de* derate In exploalonegefahrdeten Berelchen genau nech den
Steuerungeanlaoen-Zelchnungen daa Heratellera ertolgt Von der
Vornahm* von Andarungen an matt- bn*. regeltechnlachen deraten
bzri. abmlchander Installation wlrd drlngend abgeraten, da hlerdurch
(ebenibMrohllcfi* Personen- und/oder Sachachaden verurtacht warden
konnenl

PERICOLO
Nonotlanla aleunl prodotti Sigma, llano predltpoatl a certlflcatl per
I'lnstallazlona In amblenll perlcolotl, come prevlslo del Codlce
Normative Nazlonala cha coneerne I'alettrlclla, a aconslgllablla ullllzzare
prodotti Sigma In amblentl conaldaratl perlcolotl E' dlrett*
responaablllta dalle paraona che Instant lo strumento In un luogo
rltenuto 'perlcoloao' appurara aa lo atrumanto a compatlblle con tale
amblenta Inoltra, par magglor alcurezza, I'lnetallazlone dello strumento
In amblentl perlcoloal dave aegulra le apecltlche dlprogatlazlone del
produtlore SI dart avllare qualunque mtnomtttlona allo alrumanlo o
all Installazlona, tall modltlche poasono rappresentare una mlnaccla per
la vita dalle persone e creare guastl
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Specifications

980 Flow Meter
Specifications are subject to change without notice

General

Dimension*

Weight

Enclosure

Mounting

Graphics Display

Keypad

Totalizers

Measurement Modes

Data Logging

14 62 H x 1 1 88' W x 8 26' D

7 62 kg (16 60 Ib)

NEMA4X IP 66 witn front cover closed UVresisianl

Wall mount and FtaiVPoie mouni

Graphics Display Back III liquid crystal display (LCD) 6 l ne * dO character in text
mode 64 x Z40 pixels ir, graphics mode Disp ays level vs l me liow vs lime ramlaii ,
vs lime pM and temperature [

Ceypad 19 position sealed membrane switch including lour soli keys (unctions j
defined by display

8 digli re sellable and & digit non reseliade soitware
Units ft* gal m1 inar acre ft

Flumes Parshall Palmer Bowtus Leopold Lagco H HL HS Tragezodai
Weirs V noicri ContracteoVNon contracted rectangular Thel mar Compound
Clpolletlj Compound V notch
Manning Equation Pound U Rectangular and Trapezoidal Channels
Head vs Flow Two independent user entered look up laWes of up io iOO points eacri
Level only inches ieei centimeters meters
Area Velocity Level area table circular pipe U shaped channel irape;odal channel
rectangular channel

n. n.
Power Equation Q - K,H ± KgH 1

Smart" Dynamic memory allocation automatically partitions memory to prowde it>e |
maximum logging lime No manual memory partitioning required 1
Capacity Up to 456k bytes 402 days ol level velocity and ramtall readings al
15 minute intervals plu* 300 events
Memory Mode Wrap around
Data Points 1 1 6 000 data potnis
Daily statistics Available lor up to 32 days
Recording Intervals t 2 3 5 6 10 12 15 20 30 60 minutes
Time base accuracy ± 6 seconds (0 007%) per day

Electrical

Power Specifications

Power Requirements

Inttallatlon Category

Electrical Connection

Sampler Output

025 amp maximum

100-230 Vac 50/60 H: single phase 15 W max (0 25 amp nan)

II

Seven 0 5 in hubs One 1 0 in hub

15Vdc 100 mA at 500 ms duration

Environmental (for Controller)

Temperature Ranges

Humidity

Storage 20 'C to 70 'C ( 4 *F to 158 *F)
Operating 20 'C to 50 "C ( 4 «F to 122 %F)

0-90% Non condensing

Pag* 12
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Specifications

Integral pH Mater

Control/Logging

pHS*n»or

Measurement Rang*

Operating Tvmperatur*
Rang*

Dimensions

Field selectable to log pH Independent of flow or in conjunction with How also controls
sample collection In response to value ol km/high stipends

Temperatur* compensated impact resistant ABS plastic body
Combination electroda wiin porous Telion function

2 to 12 pH

!8 to80 'C(OtOl76*F|

19 5mm x 15 24 cm long (0 75 in dia x 6 In ) with 19 5 mm (0 75 in ) npi cabte end

Rafn Oaug* Input

General Information For use wfih Tipping Bucket Ram Gauge
Flow measurement can be Initiated upon field selectable rate of ram
Ftow meter records rainfall data
Shielded csWe. 100 ft length maximum
Each tip * 0 25 mm (0 01 In ) ol rain

Anatog Input Chamwta

G*n*r at Information Up ID 7 additional data logging channels record data from external source(s)
Four channels with -4 5 to 4 5 V dc input wllh 1 meg ohm input impedance on each
channel and ihrae channels wtth 4-20 mA Input *

4-20 mA Output

G»n*r al Information

Maximum RMlstlva Load

Output Vorug*

Two isolated output signals available User assignable

600 ohms

24 V dc— no load

Alarm Relay*

General Information

R*l*y Contact Ratings

4 mtergrai alarm relays form C (common normally open normally closed)
Connection to Instrument through terminal blocks

5 amp

5 amps (30-230 V ac)

Common teutons

Q«mral Information RS 232— up 10 19 200 baud
Modem— 14400 bos V32bts V42 MNP2 4 error correction V42 bis MNP5 data
compression MNP 10 EC Cellular Protocol
Pager
SCAOA-Modbus* communication protocol (standard) via RS232 or optional modam

Page 13
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Specifications

Ultrasonic Transducer ~j

Operating Frequency

Beam Angla

Accuracy'

Range

Operating Temperature
Range

Material

Weight

Cable

Cable Length

Mounting

Dimensions (transducer only)

Connection

75kHz

tl2° t 10 iiB)

±0 03 n over 2 tt change In head O 20 'C slut a r deal target 50 ll cable

1 1 5 m (minimum) to 10 7 It (maximum) with ideal target O 20' C nsHla i rwth
50 1\ cable

20 °C to 50 "C { 4 °F lo 122 6F)

PVC housing with acoustic window

1 5lb '

Low loss cabia coax cable RG 62/U 1

25 It (7 6 m) standard custom lengths up to 500 ll (comaci manufacturer lor \
performance Information at custom lengths) j

Permanent and Adjustable Mounting Brackets

12 7 cm K 5 7 cm (5 0' H x 2 25' 0)

Bare wire lead connection via terminal blocks

In Pipe Ultrasonic Sensor [

Operating Frequency

Accuracy

Range

Resolution

Operating Temperature
Range

Storage Temperature

Temperature Error

Material

Cabte Length

Dimensions (transducar only)

Mounting

Connection

75 kHz

tO 014 H lor sensor to liquid distance between 2 66 inches and 13 5 ll al ±1 ll change
in head Irom calibration pant 20 °C still air ideal target 50 It caoie

Distance Irom sensor to llqurd 0 64 inches (m nimum) to 13 5 leei (manmum) 0 20
"C sidl air Ideal target 50 tt cable t

0 0075 inches 1

20 to 60 "C ( 4 (o 140 'Fl

20 IO 60 'C( 4 to 140 "F)

0 00005 meter/°C typical

Stat Kan A e ABS Plastic

7 6 m (25 tl) standard custom lengths up 10 200 m (500 leei)

A 44 cm ( t 75 In ) maximum diameter 31 435 cm (12 375 »t ) lo y

Dedicated Mounting Rings Permanent Mouni ng Bracket (installs d tecily lo pipe wall)
Adjustable Mounting Band Kit

Bare lead connection via terminal MOCKS

Page 14
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Vatoetty Trsmtfue*f

Method

Accuracy*

Rang*

Resolution

R**pons4 Tim*

Profit* Tim*

Prob* Dtm*n*tont

Cabt*

Cabl* Length

Mounting

Connection

Ooppfcr PrtncipJ*

±2% ol reading Zero Stability *1 52 cms (±0 OS IPS)

1 52 lo 6 1 m ( S lo + 20 fps)

0 3 cms (0 01 Ips)

4 8 seconds

4 B seconds

Length 6 9 cm (2 7 In )
Width 361 cm (1 Sin )
Height 1 1 om (0 44 In )

Ureth&ne sensor cat** shielded

7 6 m (25 ft) custom cabte lengths up lo 100 It

Dedicated Mounting Rings (mounting dips recommended lor pipe diameters 8 In or
under) Mounting Plate (lor permanent mourning— drills lo pipe wall) Adjustable
Mounting Band Kit

Sensor connector to Quick conned hub or bare leads connection via terminal block

Page 15
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Specifications

Submerged Am Viloclly Prob*

Method

Material

Cable

Cable Length

Probe Dimensions

Counting

Connection

Velocity

Depth

Doppier Principle/ Pressure Transducer

Polyurethane body 316 series stainless steel daphragm

Urethane sensor cable wth air vent shielded

7 6 m (25 l\ standard cuslom cable up 10 100 ti I

Length 12 7cm (5 inches) '
Width 381 cm (1 5 inches)
Height 2 03 cm (0 fl inches)

Dedicated Mounting R ngs (mounting clips recommended (Of p pe diameters 8 n or
under) Mounting Plaie (tor permanent mouni ng — dr Ms to p pe wal ) Adjustable
Mounting Band Kit j

Sensor connector to quick-connect hub bare lead connect on via term nal flock or
bare lead connection to junction box with bare lead junction box via let mmaf bloc1*

Velocity Accuracy t 2% ol reading Zero stab i ty <0 05 Ips (<0 015 m/s)
Response Time 4 8 sec

Prolile Time 4 8 sec '

Range 1 52 lo 6 1 m/s ( 5 to +20 Ips)

Resolution 0 0028 rrt/s (0 01 Ips)

Operating Temperature 18* to 60 *C (0° lo MO °F)

Depth Accuracy ±2% ol reading

Maximum Allowable Level 3X over pressure

Operating Temperature Range 0' lo 71 'C (32* lo 160 *F)

Compensated Temperature Range 0 lo 30 °C (32 to 86 *F)

Temperature Error
0005 lo 35m ±00022 m/'C (001 8 lo 1 1 5 ti i0004tt/"F)
000510 105m ±0 006 m/*C (0018 to 346H ±OOi2t l / "F)
(maximum error withm compensated lempeiaiura range per degree ol change)

Draw down correction*
0 to 3 05 mps (0 to 10 Ips) - 0 085% ol reading

Air Intake Atmospheric pressure reference is des ccani protected

' See Troubleshooting Measurement Errors on page 107

' US Patent 5 691 914
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Section 1 Introduction

1.1 Instrument Description
The 980 Flow Meier is an ultrasonic level detection meter with rugged
NEMA 4X, tP66 construction The 930 Flow Meier case has several unique
features all designed lo simplify installation, operation, and maintenance All
controls are located withm easy reach on me Ironi panel behind a clear
protective front cover

The 980 Plow Meter has eight winng holes located along the bottom ol ihe
case Tha one 1 38 In and the seven 0 375 in conduit holes provide easy
access tor all power, sensor control, and communications wiring

Connections lo the 980 Flow Meter are made in the winng panel behind the
front cover The interlace connector ports are located on the bottom of (he
instrument Tha 960 Flow Meier comes standard with a quick-connect RS232
serial communications port

Figure 1 960 Row M«t«r

980

—1

In addition, the flow meter can conned lo a wide variety ol optional
peripheral device*

• 4-20 mA Current Loop • Rain Gauge

• Up lo three 4-20 mA Inpuls • Sampler

• Up lo lour 4 5 V dc Inputs • pH Sensor

> Mechanical Totalizer • Modem

Page 17
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Section 1

The 980 Flow Meier is available with one of the depth/veiocily measurement
technologies

Ultrasonic Sensor

Velocity Sensor

Area Velocity Submerged Sensor

1.2 Front Panel Features and Controls
The 980 Flow Meier front panel features me keypad and ihe liquid crystal
display (LCD) The side of the 980 Flow Meter provides a connection for an
RS232 serial interlace temporary connection

The clear front cover of the instrument protects the control panel and display
window while providing a clear view of the (low meter status on the display
The cover perimeter contains a gasket seal to keep moisture and dirt Irom
entering Ihe front panel area This sea) is required to maintain the NE.MA 4X
rating ot the case

Figure 2 Front Panel

f 1

1 Clear Front Cover

2 Soft Keys

3 LCD Display

4 Function Kays

5 Numeric Keypad

Page 1B
Front Panel Features and Controls



Section 1

1.3 Keypad Description
The 980 Row Meier keypad has three components numeric keypad soft
keys and (unction keys (See Figure 2}

Numeric Keypid
The numeric keypad consists ot the digits 0 through 9, a w- key and a
decimal key

"Soft" Key*
Soil keys are blank, while keys located to the left and right ol the display
The appearance of each (unction key depends on the display The son key
labels appear on the display and point (with a straight line) lo ihe proper sod
key (o push for that action II no function is shown lor a specific Key that key is
noi currently aclive

In some cases during a programming step an Hem from a list needs lo be
selected The soft keys on the right Bide of Ihe display will change lo display
"up" and "down" arrows Us then to scroll up and down the list of choices
When the desired choice is highlighted press the SELECT soft key

Function Keya
Three dedicated function keys are used lo allow quick access to
frequently used functions They are the white keys located |usl above
the numeric keypad

Function Ke» Description

This li the starting point lo access any other point In Ihe program Press Ihe Main Menu key al any time
1 during programming to return to trie Main Menu Screen Tha current action Is cancelled ll changes are noi
! yet accepted

Level Ad|uet

i Adjust the flow meter lo match the current head (or level contributing flow) In me channel

Run/Step

Run* (or resumes) a program Slops a currently running program

1.4 Liquid Crystal Display
The 960 Flow Meter liquid crystal display (LCD) works In conjunction with
the four soft key* When a son key changes function, the display shows
the new function

Menu Bar
The Menu Bar appears in a black band on tha top edge of the display
The upper left corner ol the menu bar shows (he time and dale Tha upper
right corner shows the name of the current menu

Status Bar
The Status Bar appears along ihe bottom edga of tha display
The appearance of Ihe status bar changes depending upon the
(unction performed

Page 10
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The lower left corner of the Status Bar indicates whether a program is
Running Halted or Ready To Start If ii is noi needed during a programming
step it disappears

The lower right corner displays system alarm conditions sucn as low memory
battery For a list ol possible alarms see Section 3 4 on page 65

The status bar also lisls Ihe valid choices when entering certain programm ng
information For example when selecting the units of level measuremem from
the Level Units menu the status bar indicates tnat the valid choices are
cm ft in or m

1.5 Principle Operation

Measurement Capabim.es
The 980 Flow Meter is often used lo measure ftow in conjunction with a
primary measuring device (flume weir pipe etc ) lhat nas a known
level to flow relaltonship The 980 Flow Meter directly measures the level ol
liquid in a channel that is contributing to flow (relerred to as head") ana
calculates the flow rate based on the head 10 How reiauonsn p of the primary
device (Refer to Appendix A on page 101)

The 980 Flow Meter can also simultaneously measure and record

Level

PH

RamtaH

Veiociiy (AV version only)

Temperaiure

Seven d screte analog mpuis
(voltage and/or current)

The AV option can also measure the average velocity ol the How stream using
a submerged Doppler proDe and calculate Now based on the current level and
Ihe formula Wetted Area x Velocity = Flow

Communication Capabilities
A graphical display allows fast on site review o( historical data

In addition to its extensive data logging capabilities the 980 Flow Meter is
capable of

• Enabling a sampler

• Pacing a sampler

• Controlling four external devices with Normally Open/Normally
Closed relays

• Controlling two external devices with 4-20 mA current ouiputs

Communications capabilities include a standard RS232 port used (or data
transfer and updating internal embedded program using slate ol the art Flash
Memory technology

The 980 Flow Meier also provides SCADA Communication interlace
functionality using Ihe Modbus* ASCII protocol This software protocol
communicates with the instrument via an RS232 or modem connection

Page 20
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Using our tnSlght* Gold data analysis software, users can download,
remoiely program, view real-lime current status of logged paramelers
and conduct other data manipulation via RS232 connection or the
optional modem

To protect tha meter's functionality and data, an operator may set up
password security access lo the meter using the front-panel keypad

Figure 3 Communication Capabilities

Page 21
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INSTALLATION

DANGER
Some of the following manual sections contain Information In Ihe form ot warnings, cautions and note*
that require spatial attention. Read and follow Inn* Instructions carefully to avoid personal Injury and
damage to the rnatrument Only personnel qualified to do to, should conduct the Installation/maintenance
ttattt described In thlt portion of the manual.

DANGER
Certains de* chapHraa sulvants de ca mode d'amplol contlennent de* Information* tout la forme
d'avert/asementt, messages de prudence al nott* qul demandant un* attention partlcullare. Lire et tulyre
ct* Instructions tttentlvement pour evlter let risque* de bleesure* det personnel et de deterioration de
I'appareil. La* laches d'lnalallallon el d'entretlen decrlte* dan* cette partle du mode d'emplol do/vent etre
ttulement elfectuee* par le personnel quelHH pour le talra.

PELIGRO
Alguno* d* lo* capJtulo* del manual que prtsentamos contlenen Intormacl6n muy Importante en forma de
alertaa, not** y pnctuclonaa a tomar. Lea y alga euldedoaamenle ealaa Instrucciones a tin de evltar
acdderttes personates y danot al Initrumenlo. Lae (area* de InatafaefoVi y manlenlmlento detcrltas en la
presents tecdon deberen ser efectuadaa unletmante por personal debldamenle cuallflcadea

GEFAHR
Clnlo* Oar folgenden Abtchnltt* dleeet Handbucha enthallan Informatlonen In Form von Warnungen,
Vonlchtsmsonehmtn odar Anmarkungen, dl* offender* bttchtet warden mOaaen. Lesen und befolgen
SI* dl*** Inetruktlonen tulmerkaam, urn Varlftzungen yon Pertonen Oder Schlden am Oerat zu
vcmwkten In dta»em Atucnntn bMchrleberw tnalallallona- und Warlungaaufgaben dtlrfen nur von
qualHlztertem Peraonal durchgefuhrt werden.

PERICOLO
Alcune parti dl quaato manuale contengono Intormizlonl aono lorma d'awarllmantl, dl pracauzlonl a dl
ottervtzlonl le quell rlchledono unt pertlcolare attenzlone La preghlemo dl leggere allenllvemenle e dl
riapettare quelle lalruzlonl per evltare ognl terlta corporate e dannegglamento della macchlna Solo gll
operator! qutllUcatl par I'uao dl queeta macchlna aono autorlzzall ad ettettuare le operetlonl dl
manuttnzlon* deacrttte In quests perte del manuale.

Page 23 Vl*lt www emerlcanslgma com
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section 2

Figure 6 Mounting Dimensions (2 of 3)

l840lncM)
(467 3 mm)

=

™ . 1
il

X

1
d u

1

tOOOntf

^ ^

1
A 1 men**
(205 7 mm]

f
e M ina»i :

^ Y -K 111 *
•s /7\ /TN flw **)!rx*r
7 V

100 in

«(2Mmrr

^ ^ .y i i ' | 'jj ; i i i ,c.-o-]_

• — •

cft*« (203J mm) — *-

=a _. ...

— 2 00 incfMI 1904 mm)

2.3 Mounting Options
The 960 Flow Meter It designed lor well or rail/pole mounting Wall mounting
dimension* and hol» p«lt«rn» era found In Figure 7 For optlmel viewing ol the
the Itoot panel display, mount me Instrument teeing north lo eliminate glare
from the sun
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Figure 7 Mounting Dimensions (3 ol 3)
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2.3.1 Wall Mounting
Mount the 980 Flow Meter using the Wall Mounting Blocks that come installed
on (he unit, see Figure 7 These brackets provide secure mounting for the
instrument To wall mount the 980 Flow Meter use four v*.-2Q screws Refer to
Figure 8
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Section 2

The 980 Flow Meter ts available with one ot the following depth/velocity
measurement technologies

Ultrasontc Sensor

Velocity Sensor

Area Velocity/Submerged Sensor

After wiring the instrument and optional devices an operator must conduct the
basic programming setup (Refer to Section 3 on page 59), conduct individual
programming for the optional devices, and when necessary calibrate (he
devices (fleler to Section 3 on page 59 for operator's setup)

2.7 Wiring the 4-20 mA Output

Note: To mtntmin etectromagneHc
f fleets on tn* 990 flow Metw.
performance shielded cabb is
required To ensure that ground
currents m inadequate ground
systems do not result in potential
sho&t hazards do not connect the

s ar both ends of the cable

Note. Use NEMA-appnved conduit
nubs (Cat No. 16433) to ensure
that water and dust do not enter the
enclosure

Two14-20 mA dc outputs are available and may be independently assigned to
any dale channel (level, flow, pH. etc )

1. Disconnect all power lo the 980 Flow Meter See Wiring Safety
Information on page 31

2. Use a large flat-Wade screwdriver to loosen (he two screws securing the
980 Flow Meier cover Open the cover

3. Stop insulation trom 4-20 mA leads % inch

4 Attach a NEMA-approved conduit or compression fitting to one of the
Mi in openings on the bottom of the instrument, and route the 4-20 mA
cabte wires through this opening

5. Conned wires to the proper screw terminal block (TB10) Refer to Table 2
and Figure 13.

6. When wiring the cable sheiid, connect to protective earth (ground) at the
980 Flow Meter. Do not connect the cable shield at Ihe remote end of the
cabte. Cut the cable jacket far enough back to expose the conductors
Remove lha shield by cutting it even wtth Ihe cable jacket Insulate the
remaining exposed shield with tape or heat-shrink tubing

TableS 4-20 mA Terminal Block Connections (TE10)

Pin

7

8

9

10

11

12

Slgnel Detcrlptlon

shield

chennel B • (neg)

channel B + (poa)

shield

channel A • (nag)

channel A * (pos)
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Figure 13 Locating TB10 lor 4-20 m A Output Connections

2.8 Wiring the Analog Input

Note- Use NEMA*approved conduit
hubs (Cat No 16483) lo ensure
that water and du$t do not enter the
enclosure

Note: 4-20 mA inputs must be
isofaled Input Impedance is
200 ohms

1. Disconnect all power to the 980 Flow Meter Reler \Q Wiring Satety
Information on page 31

2. Use a large Hat-blade screwdriver lo loosen Ihe two screws securing tne
980 Flow Meier cover Open the cover

3 Strip insulation Irom analog input leads V* men

4. Attach a NEW A -approved conduit or compression filling to one ol ine
V4 m openings on tha bottom of tr~.6 instrument and route the analog
inpul cable wires through this opening

5. Connect wires to the proper terminal block connection TB4
for 4-20 mA dc wiring or TB9 for voltage wiring (See Figure U) Refer \Q
Table 3 and Table 4

6 When winng ihe cable sheiid. connect to protective earth (ground) a\ the
980 Flow Meier Do noi connect me cable shield ai ihe remote end ol me
cable Cut the cable jecket lar enough back to expose the conductors

«or»: inpul impedance lor voltage Remove the shield by cutting n even wiin me cable ,ackei insulale ihe
Inputs is equal lo 1 meg ohm remaining exposed shield wrth tape or heat shrink tubing
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Note To mmmue electromagnetic
effects en ihe MO Flow Meter
performance sHeUed caUe is
required To ensure that ground
currents tn inadequate ground
systems do not result tn potent!*!
shock naurds, do not connect Ihe
shields al both ends ol me cable

There are a total of seven analog input channels available on the 980 Row
Meter These Inputs accept 4-20 mA dc or -4 5 to +4 5 V dc analog signals
They can be logged and graphed and can also be used lo trigger alarms
cause set point samples end control 4-20 mA outputs

Table S Analog Input 4-20 mA dc Terminal Block Connections (TB4)

Input

Channel 1

Channel 2

Channel 3

Pin

4

5

e
7

8

9

10

11

12

Slgnat DMcrlplton

4-20 mAdc

common

shield

4-20 mA dc

common

shield

4-20 mA dc

common

shield

Table 4 Analog Input Voltage Terminal Block Connections (TBS)

Input

Channel 4

Channel 5

Channel 6

Channel 7

Pin

12

11

10

9

a
7

&
3

4

3

2

1

Slgnel Description

-4 5 lo *4 S V dc

common

shield

4 5 to *4 i V dc

common

shield

4 5 lo *4 5 V rjc

common

shield

4 5 to »4 5 V dc

common

shield
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Figure 14 Locating TB4 end TB9 lor Analog Input Connections

29 Wiring the Mechanical Totalizer

1 Disconnect all power to the 9flO Flow Me er Rele lo W ng Salely
Informal on on page 31

Mole Use N6MA approved conduit 2 Use „ ,arga Ma| blad8 scr(lvvdr ̂  lo loosen ,he ,wo Scfew5 secuf m
hub, (Cat NO ,6413) ,0 ensure 9SO Row Me|ef cover Q ,„„
that water and dust do not enter the

3 Strip the nsulation from Ihe mechan cal total zer eads * r\cr\

4 Attach a NEMA approved conduit or compress on I ti ng to one ol the
V^ in openings on the botlom ol the nstrument and route the cable w res
through th s open ng

5 Connect w res to Ihe proper term na block conneci on (TB7) shown n
Table 5 and Figure 15

Table 5 Mechanical Totalizer Terminal Block Connections (TB7)

Pin

t

2

3

Signal Description

Total *

Total

S h e d
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Figure 15 Locating TB7 lor Mechanical Totalizer Connection

2.10 £& Wiring the Alarm Relays

DANGER
The relay connection ana Is
deelgned lor only high roltsge
(30-230 V ac) connection
A enecf hatant can e*lst H
lew roltaoe (<30 V)
cennecttorta are made tn the relay
connection ante

DANGER
La tone de connexion des relate ast prime pour les connexions htule tension
(30-230 Vet) unt^fiement Un risque d electrocution peut exlster si det
connexions ba»»e tension (<30 V) sont eflectuees dans la zone de connexion
des relsls

£1 sector para conexlones del rete estt dlsefisdo solamente psre volteles sltoa
(30-230 Ves). Exists et pellgro de une descurga electrics si se hseen conaxlones
tte ba/0 vottale (<30V) en este sector

OEFAHR
RelslsanschlOsse slnd ausschl/eOllch lur Hochspannung (30-230 Vac)
suagetegt Wenn In dlesem Berelch Nlederspannungssnschlusse (<30V)
durchgetOhrt warden, besteht die Qetatv elnes Stromscntagt

PSKICOLO
la tons del rale e progettats solo per coliegtmentl sd alto mitsgglo
(30-230 tfeej Machto dl scossa eletMca eslste quando collegsmenll a
basso vottsgglo (< 30 V) vengono attenuate nells xons del rele
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*
Note Current to Ihe relay contacts
must be limned to 5 amps A means
lo r&move power from ine relays
locally in case of an emergency or
for servicing the product must tie
provided by the user This cen be
accomplished with an external
switch and a 5 amp fuse or witn a
switched 5 amp circuit breaker

The alarm wirmg can be sized according 10 the load being used The relay
connector wtll accept wire sizes from 18 AWG to 12 AwG Do noi use wire
smaller lhan 18 AWG

The alarm relays have unpowered contacts and tne power lo operate the
load is supplied by the user Figure 16 shows a typical w ring configuration
The wires are rouled through Ihe conduit hole and are connected lo me
circuit board Voltage range is 30-230 V ac 50/60 H* The alarm relays can
swilch resistive loads of up to 5 A

Table 6 Relay Terminal Block Connections (J13)

J13

1

2

3

4

5

6

Signal Description

normally closed l

common relay 1

normally open 1

normally closed 2

common relay 2

normally open 2

J!?
7

a
9

10

\ 1

12

Signal D«tcrip\ion

rvormally ctosefi 3

common relay 3

normally opan i

riorrraHy ctosed 4
comirxin (etay 4

noimaiiy open 4

Nole Use NEMA approved
conduit hubs (Cat No 16483) to
ensure thai water and dust do not
enter the enclosure

1 Wiin Ihe power disconnected \o the controller use a large flat blade
screwdriver lo loosen the iwo screws securing the 980 Flow Meiet cover
Refer to Wiring Safety Information on page 31

2 Open the cover

3 Strip Ihe insulation Irom alarm relay leans /*• nch

4 Atlach a NEMA approved conduil or compression fitting to one ol the
Vt tn openings on ihe bottom ol ihe nsuumenl and rouie ihe cable wiras
through this opening

5 Pull out the twelve pin removable term naf btocK See F gure 16 for
terminal btoch position

6 Insert each bare wire end into the supplied (welve p n connector unii ine
wire insulation is seated against the connector Do not leave any ol the
bare wire exposed

7 Plug the connector back onto the ctrcu l Doaffl
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Figure 16 Looting TB13 for Alarm Relay Connection

II'.f|

W
No Connection 1 j

-Y JJ/\
POWER -
OFF

1 Appropriate slreln reflel or seal 2 One relay connection shown \ 3 J13 12 pin terminal bloc*

2.11 £& Wiring the Rain Gauge
An external tipping bucket" ram gauge (such as Cat No 9706400) cen be
connected to the rain gauge connector of lha 980 Flow Meier The rain gauge
provides a dry contact closure lo the ftow meter

1 Disconnect all power to the 980 Flow Meter See Wiring Safety
information on page 31

2 Use a large flat blade screwdriver to loosen the two screws securing the
980 Flow Meter cover Open the cover

3 Strip Insulation from ihe rain gauge leads !< inch

4 Attach a NEMA approved conduit or compression fitting lo one ol Ihe
Vi in openings on the bottom of the instrument and route Ihe wires
through this opening

(Cat No. teM3) to ensure
toaiHoter and dust do not enter the 5 conned wlrea to the proper screw terminal blocK (TB4) Refer to Table 7

" and Figure 17

Table 7 Rain Gauge Terminal Block Connections (TB4)

Hote Route wlree through

•nctoeure

Pin

1

2

3

Signal Description

Rain » (pos)

Rain (neg)

Shield
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Figure 17 Connecting to a Rain Gauge

1 Strain Reliel I 2 Inpul IfOfn fla n Gauge

2.12 A. Wiring the Sampler
1 Disconnect all power to the 980 Flow Meiet See w ng Salely

Information on page 31

Note Route wires through
NEMA approved conduit hubs
(Cat No. 16483) to ensure
that water and dust do not enter the
enclosure

2 Use a large Hat blade screwdriver to loosen the two screws securing the
980 Flow Meter cover Open the cover

3 Stnp nsulal on from the sampler leads /* nch

4 Attach a NEMA approved conduit or compression dumg to one ol ihe
W in openings on ihe bottom ol the instrument and route the wires
through this opening

5 Connect wires to the proper screw term nal block (TB^O)
Refer lo Table 8 and Figure 18 lor w re connect ons

Cable Required for Sampler Connections

• Mulll Purpose Half Cable Assembly 10 ti(3 0 m) 6 pin connector on one
end tinned wire leads on Ihe other end (Cal NO 9708700)
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Figure 10 Locating TB10 (or Sampler Conned ton*

Table 6 Sampler Terminal Block Connections (TB10)

MB

1

2

3

4

S

«

Signal
Description

shWd

common

tow puts*
output

boot* number
input

event input

sampler sian
output

Wire
Color

—

brown

yellow

green

red

black

Purpot*

Norsa Suppression

Provides the ground Una used In conjunction with the other signals on
tha connector

Usad In conjunction wtth common signal to notify that a pro determined
•mount ol (low has accumulated

Received from a waatawater sampler and used in conjunction with the
Event Input signal It tells tha (low meter which bottle was used when a
aampta wat taken 'Sftfnpta Times and Dates" Information will appear
tn the data ortntout whan downloaded

Racerved trom a wastewater sampler and Indicates that a sample has
been collected 'Sample Taken' Inlormaiion wtll appear in the data
printout when downloaded

Used to "weko up" a waalewater sampler whan a sal point condition Is
met so mat it can begin Its sampling program Configure the ttow meter
lor this pin in Sat Point Sampling on page 116
Used In conjunction with common Ihls line is normally allowed to float
and ts switched lo ground (by transistor) lor (he entire period that the
sel point condition exists

Rating

N/A

N/A

121015 Vdc

0 10 S V dc input
(10 K ohm pull up
loSV)

0 lo 5 V Oc inpul
(11 K ohm input
resistance)

12 Vdc (max) at
100 mA (max) open
collector outpul
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2.13/L Wiring the RS232

Note Oo not conn&ei the flS232
port lo more lhan one external
device at the same time Connecting
an external device to both Ihe side
panel quick-connect fining and the
terminal circuit board inside the 980
Flow Meter can cause instrument
failure and unreliable
communications

Note To minimize electromagnetic
affects on the 980 Flow Meter
performance shielded cable is
required To ensure that ground
currents tn inadequate ground
systems do not result In potential
shock hazards do not connect the
shields at both ends of the cable

Note Route wires through
NEMA approved condurt hubs
(Get No 16463) to ensure
that water and dust do not enter the
enclosure

The quick connect RS 232 connector is located on the side panel of the
980 Flow Meier housing The RS232 is intended tor temporary connection
between a PC and 960 Flow Meier using a serial mierfa« cable
(Cfll No 1727) or a DTU II The 980 Flow Meter also auows lor a permanent
connection thai is rouled by an external communicai ons cable to the
980 Flow Meter through a conduil opening

Permanent Conduit Connection
1 With power lo the controller otl use a large flat blade screwdriver to

loosen the two screws securing the 960 Flow Meter cover Open the
cover See Wiring Safety Information on page 31

2 Disconnecl Ihe RS232 Quick-connect attached lo the TB1 1 pins
No wires should remain in the socket

3 To proven! dangling wires from touching tha circuil nodes tape each
individual wire then bundle the wires and tape wires together
See Figure 19

4 Allach a NEMA approved conduit or compression titling to one of the
Vt in openings on the bottom of the instrument and route the RS232
permanent connection 6 wire cable and (we conductors with shield

5 Strip ihe Outer insulated jacket back 2 inches Irom the end o( the RS232
cable Use care when removing the outer jacket to ensure thai the
insulation around the inner conductors is not nicked Nicked insulation on
inner conductors can lead lo shorting

6 Strip insulation of the individual wires bacX /« inch

7 Conneci each bare wire end to the proper screw terminal block (TBi i)
Refer to Table 9 and Figure 19 Oo not leave any ol the bate wire
exposed

6 Connect the cabte shield to protective earth (ground) al ihe 980 Ftow
Meier Do not connect the cable shield at the remote end or the cable Cut
the cabte )acket back tar enough lo expose the conductors and remove
the shield by cutting It even with the cable jacket Insulate the remaining
exposed shield with tape OT heat shrink lubmg

Table 9 Conduit RS232 Terminal Block Connections (TB11)

Pin

2

3

4

5

6

7

Signal OftacHptlon

TXD

DTR

RXD

OSR

Common

shield

Reconnecting tha RS232 Quick-Connect
1 With the power lo the controller ofl use a Hal blade screwdriver to loosen

the two screws securing the 960 Flow Meter covet
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Hole' Route unres through
NEMA-epprovod conduit hubs
(Cat No. 1U»3) U ensure
that water and dust do not enter
the enclosure

4 Attach a NEMA-approved conduit or compression filling to one ol the
Vi In openings on the bottom ol the Instrument, and route the modem
cable wtres through this opening

5 Stnp insulation U In from Ihe mooem lesds

8. Connect wires to the proper screw terminal block (TB2) as shown
in Table 1 1 and Figure 20

7 To ensure protection against electncal shock, reinstall the protective cover
(Get No 491 70-00) over ihe modern terminal connections

Table 11 Modem Terminal Block Connections (TB2)

P,n

'»

Signal Datcrlptlon

•P
ring

Figure 20 Modem Wiring Connections

V

1 Protective Cover lor TB2 2 Cable lo Modem

2.15 £& Wiring the pH Sensor
The pre-amp junction box (Gel No 9708300) Is used to connect the pH probe
to Ihe 980 Flow Meter The pH probe wires eltech to a terminal strip in the
junction box

2.1S.1 £Ut pH Junction Box to Instrument
To connect Ihe pH (unction box lo Ihe 980 Flow Meter follow Ihe sieps below
and reler lo Figure 21

1 Disconnect ac pow«r Irom the 980 Flow Meier See warning information in
Wiring Safety Information on page 31
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2. Use a large Hat-blade screwdriver lo loosen ihe iwo screws securing ine
980 Flow Meier cover Open Ihe cover

3 Slrip ihe insulation from ihe pH (unction box leaas * nch

4 Route the cable (Cat No 9708800) Irom the pH [unction box through a
NEMA rated compression litlmg (Cat No 164831 or conduil lo one ol me
to in openings on the bottom of the 980 Flow Meiet

5 Connect the wires to tne proper screw lefminal DlocKs (TB3} Refer 10
Table 12 and Figure 21

Table 12 pH Terminal Block Connections (TB3)

Pin

1

2

3

4

5

6

7

Signal Description

shield

reference

PH
RTD

5 vac
common

• S V d c

Wire Color

cle>r

Clack

Drown

red

orange

yellow

green

Figure 21 Junction Box to Instrument
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2.152 A

Note pH tensor wire connections
are found inside the tunction
box cover

pH Probe to Junction Box

To connect tha pH Sensot lo the pH Junction Box

1 Remove Ihe four hold down screws and nylon taper seals on ihe cover o(
me pH junction box with a Phillips head screwdriver Remove ihe cover

2 Loosan (he compression (tiling and route the pH sensor cable through ihe
filling Pull the cable into the junction box

3 Connect the pH sensor wires to the screw lerminals Refer to Figure 22

4 Replace me cover the cover gasket and the nylon taper seals on all
Note Pull excett gittdt cable out of (ouf screvvs
ffw/vncftort bar »nU tighten the
compression fitting on Ihe box

Figure 22 pH Probe to Junction Box

Pre wired strain relief 2 Compression Fitting
(NEMA approved strain relief)

3 pH Probe Cable

2.16 Wiring the Downlook Ultrasonic Sensor

1 Disconnect all power lo Ihe 980 Refer to Wiring Salaty Information on
page 31

Mole To ensure protection against i use a large flat-blade screwdriver lo loosen the Iwo screws securing Ihe
electrical shoe* reinstall cover over 980 covw Open ,he covel

sensor terminal connection

3 Remove Ihe protective cover over the sensor terminal connection

4 Attach a NEMA-approved conduil or compression filling lo one ol Ihe
V4 in openings on me boilom of the instrument and route the ultrasonic

Hole Route mm through cable through the opening
NEMA approved conduit hubs
(Cat No. 16483; to ensure infer s |ns|a|, „,,„ ,0 the prop6f screw terminal Block (TBS and TB6) Reter lo
and dust do rat enter ihe enclosure Ta[)|e 13 8n(j table 14 lor connection pin assignments and Figure 23
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6 To ensure protection against electrical shock reinstall ihe protective covi
over Ihe Ullrasonic + and terminal conneclions

Table 13 Ultrasonic Terminal Block Connections (TBS)

Pin
1
2

Signal Description

UN t (pos)

Ull (nerj)

Wire Type

Coax Inner Conductor

Coax Outer Conductor

WUft Color

yellow

orange

Table 14 Ultrasonic Terminal Block Connections (TB6)

Pin

i

2

3

Signal Description

flTD + (pos)

RTD (nag)

shield

Wir« Color

red

black

clear

Figure 23 Ultrasonic Transducer Connections

\

1 Protective Cover lor TBS and TB6 2 Cable to Ultrasonic Sensor
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2.17 A Wiring the In-PIpe Ultrasonic Sensor
The in-pipe ultrasonic sensor is wired lo Ihe 960 Flow Meter the same way as
the ullrasorac downlook Refer to section 2 16 Wiring the DownlooK Ullrasonic
Sensor on page 49

Only install an ultrasonic downlook or an in-pipe ultrasonic sensor lo Ihe
instrument, they cannot be connected at the seme lime

Figure 24 In-PIpe Ultrasonic Sensor

2.18 ̂  Wiring the Velocity-Only Sensor

2.18.1 Bare Lead Sensor Cables

Bare leed sensor cables ere used when Ihe coble will be run through e
conduit When conduil Is used. II Is recommended thai ihe conduil be 1 in
or larger

Non: Bare lead connections and
OuO«omoctions cannot be made wlrlng procedure
at the same erne ^ Disconnect all power lo Ihe 980 Refer lo Ihe Wiring Satety Information on

page 31

2 Use a large flat-blade screwdriver to loosen ihe two screws securing ihe
980 cover Open Ihe cover

3 Attach a NEMA-epproved conduit or compression lining lo one ol Ihe
Vi in openings on Ihe bottom ol the instrument and rouie the velocily
only cable wires through the opening

Page !1
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Note: The velocity-only probe and
the <ut>m«fy«d AV probe cannot be
connected at the game lime
Disconnect a" bare lead
connections or submerged AV
Quick-connect connections to TBH
before connecting a velocity only
bare lead connection To prevent
dangling wires from touching the
circuit nodes tape each individual
wire then bundle the wires and tape
them together

4. Conned Ihe bare leads to the proper screw terminal block (TB11) as
shown m Table 15

Table 15 Velocity-Only Sensor Terminal Block Connections (TB11)

Pin

10

11

12

IS

14

15

16

Signal Description

t 12VOC

common

XMIT » (pos)

XMIT (nag)

RCV » (pos)

RCV (neg)

shield

Factory Wlr«
Color-

red

green

gray

violel

orange

yellow

clear

Tilmm*d Cabl
Wlr« Color

VIOI6!

orange

' ti trie lactory prepared cabte end is cut oil ihe v
the trimmed cable wire colors

2 18.2 Velocity-Only Sensor Cable Quick-Connect
The quick-connect hub allows easy installation and removal of the
velocity only sensor Refer to Figure 25 on page 52 To conned ihe
velocity only sensor cable lo Ihe quick connect hub

1 Remove the rubber cap on Ihe quick connect hub

2 Place the connector-end of the cable lo (he quick conned hub and lighten
the connection by turning the caWe connector securement ring clockwise

Figure 25 Quick-Connect Hub

1 Quick-connect Hub
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2.19 Wiring the Submerged Area Velocity Sensor

2.19.1 Bare Lead Sensor Cables

Note: Bare lead connections and
Quick-connections cannot be made
si the same fime

Bare lead sensor cables ere used in those cases when the cable will be run
through a conduit When conduil is used, il is recommended lhat Ihe conduit
be 1 in or larger lo Ihe juncnon box and V4 in lo the instrument

2.19.1.1 Junction Box Connection Procedure
Connect Ihe bare leads to Ihe How meter using a junction box (Cat No
9702500) This junction box is a physical connection point for (he sensor wires
and breather lubing

1. Disconnect all power to the 980 Row Meier Reler to Wiring Safety
Information on pege 31

2. Loosen the (our cover screws and remove the cover Irom Ihe junction box
Unscrew the caWe-clamp hex nut on Ihe box enough to allow insertion of
the sensor cable

3. Insert the sensor cabte into the box

4 Reler lo Ihe wiring diegram on Ihe Inside cover ol the box Connect each
wire lo its corresponding screw termmel in Ihe upper row, according to the
wire colors listed In that diagram See Figure 26 on page 54

5 Connect lha ceble tubing to the clear lubing mat is connected to the exit
fitting In Ihe Junction box

6 Create a strain rettel by slipping Ihe cable In or out of Ihe box lo
sufficiently create a slight loop in Ihe wires and tubing Tighten the cable
clamp hex nut

7. Verily lhat the sealing gasket Is In place In Ihe cover, men replace Ihe
cover on Ihe junction box and tighten screws

B Conned dear tubing between the lop tubing nipple on the desiccant
canister and me brass lubing nipple on the junction box

9. Connect Ihe short, bare wire cable lo TB11 Relar lo Table 16 and
Figure 27 on page 55

Note: Tne submerged AV probe end
the vetoaty-ont* probe cannot be
connected el the seme time
Disconnect si bare lead
connections or submerged AV
quck-connect connections ID TBII
before connecting a submerged AV
bare lead connection Peter to
section 2 18 on pege 51
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Table 16 Submerged Area Velocity Sensor Terminal Board Connection* (TB11}

Pin

e
9

10
11
12

13

14

15

16

Signal O««crlpMon

Depth » (pos)

Depth (nag)

» 12 V dc

common

XMIT + (pos)

X.MIT (neg)

RCV » (pos)

flCV • (neg)

shield

Wire Color

while

Wacx

red

green

gray

violel

orange

yellow

clear/brown

Figure 26 Submerged Area Velocity Junction Box Connections

common (g

RCV - (yellow

RCV * (oiftng*

XMlt - (

XMIT t (gray

DftpiT) - (

Oep(t\ * (*

1 Sensor Cable Tubing 2 Brass Tubing Nipple | 3 Cable Clamp Hex Nul
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OPERATION

DANQEFI
Handling chemical aamplas, standards, and reagents can be aangeroue. Review tha necessary Material
Safety Data Sheets and become femltler with all aatety procedures before handling any chemlcels.

DANGER
La manipulation das achantlllona chlmlques, atalons at raactlta peut etre dangereuse. Lira lea Fichaa de
Donnata da Steurtta daa Produlta (FDSP) et aa famlllarlaer avec louts s les procedures de securlle avant
ot manlpuler toua lea produlta chlmlques.

PELIGRO
L* mtn/pulacfdn de muestras qui'mlcss, estandares y reactfvoa pueda serptllgmst. Revise let lichee
da segurldad da materlalea y lamlllartceae eon loa procedlmlentoa da aegurldad antes de manlpular
productoa qutmlcos.

OEFAHR
Daa ArtMlten mlt chemiachen Proben, Standard* und Rttgemlen 1st mil Oalahren verbunrjen. Es wlrd dem
Benutrer dreser Produkte emptohlen, slch vor dar Arbeit mil slchenn Vertahranawalaan und dem rlchtlgen
Qebreuch oat ChemfoaHen vartraut zu machan und alia enlaprechandan Materlalalcherheltadatenblatter
aufmerttaam zu laaan.

PERICOLO
La manlpolailona dl camplonl, standard a reattM chlmlcl puo eaaere perlcoloaa. La preghlamrj dl prendere
conoscenia dtlH Schtde Technlche neceeaarla legate alia Slcureue del Material! e dl abltuersl con tutte
to procedure dl atcurezxa prime dl manlpotare ognl prodotto chlmlco.
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Section 3 Basic Programming Setup

3.1 Initial Power-Up of Meter
Alter power tt applied, the flow meter performs a complete diagnostic self-tesi
and displays tha menu shown when the umt was last turned ofl Set lha
instrument programming features when the Main Menu is displayed The. Main
Menu is lha starting point for all programming operations The Mam Menu
offers (our choices

* Selup—Bask: programming

• Status—Lists all currently measured readings

* Display Data—Shows graphs and tables of logged data
(See Displaying Data on page 117)

• Options—Advanced programming

Setup and Options functions lead to sub-menus and will configure the basic
and advanced features of the flow meter Refer lo the Main Program Flow
Chart on page 14S The Display Data and Status lead lo sub-menus and will
provida information only Press the STATUS soil Key lo display any data
channels lhat have enabled logging (flow pH, temp , etc}

11:00 AM 21 -APR -01

DISPLAY DATA

OPTIONS

• Mam Menu'j

SETUP

STATUS

_____..^^_^_^^^^^^^^^^^^^^^_

READY TO START

3.2 Basic Programming

Not*: To mi** chanoes to the
program entries after Ine basic
programming setup, press the
HAIN MENU key and select
SCTUP>MOOtfY SELECTED
ITEMS Highlight the program
entry using Ihe up and down arrow
tort keys

Basic programming setup must be performed, in Its entirely afler Ihe
instrument Is installed Refer lo the 980 Flow Meter Basic Programming Selup
Flow Chart on page ISO for more information The basic program setup will
modify all Items

Flow Untt»

Primary Devices

Program Lock

Sampler Pacing

Site ID

Veloclly Direction

Velocity Units

Velocity Culoll/Velocily Default

Step 1 - Setup

1 -A Press the SETUP sort key Irom the Main Menu to prepare the 980 Flow
Meter for use

1-B Press the MODIFY ALL ITEMS soft key and press me ACCEPT soft key lo
begin setting up the How units
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11.00AM 21-APR-01

DISPLAY DATA

OPTIONS

I READY TO START

SETUP

STATUS

11:00 AM 21-APR-01

REVIEW ALL
ITEMS

READY TO START

MODIFY
SELECTED ITEMS

Step 2-Flow Units

Note Different flow units can c»6
selected in the Sampler Pacing
programming section (see
section 4 6 1 on pago 75)

2-A From Ihe Modify AU Items screen highlight Flow Units using the up and
down arrow sofi keys Press (ha SELECT soM key to continue

2-B Press the CHANGE CHOICE soft key lo cycle through ihe flow unit
choices Refer loTaDle 17 tor flow und choices The flow unri will oe
used whenever a flow reading is displayed or logged

2-C When the desired choice is displayed press Ihe ACCEPT soft key to
continue and set level units

11:00 AM 21-APR-01

mdg

SELECT APPROPRIATE UNITS

Table 17 Flow Unit Choices

Abbreviation

gps
gpm

gpn
Ips

Ipm

Iph

mgd

aid

Flow Unit

Gallons per second

Gallons per minute

Gallons par hour
Liters par second

Liters per minute
LHars per hour

Million gallons per day

Acre tee l par day

Abbreviation

els

elm

cfh

ctd

cms

cmm

cmr\

cmd

Flow Unltl

Cubic leet per second

Cubic leei per minuie

Cubic lee! per hour

Cubic leei per day

Cubic meters per second
Cubic meiers per minute

Cubic meiers per hour

Cubic meieri per day
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Step 3 - Level Units
3-A From the Modify All Items screen, highlight Level Unlls, using the up

and down arrow soft keys and press the SELECT soft key lo continue

3-B Select the units of measure lo use when displaying level readings
frable 18) Level units ol measure are used whenever a level reading is
displayed or logged

Table 18 Level Units Choices

Abbreviation

in

n
cm
M "~"

LevBl Unit

inches

leet

centimeters

meiers

3-C Press Ihe CHANGE CHOICE soft key to cycle through each of the
level unit choices Press the ACCEPT soli key lo continue to primary
device setup

Step 4 - Primary Device
4-A From (he Modify All Items screen highlight Primary Device using the up

and down arrow soft keys and press SELECT to continue

4-B Select the desired primary device, enter the calculation method shape
and pipe diameter for that pnmary device

4-C Press Ihe CHANGE CHOICE soft key to cycle through the primary device
choices (Sea Table 19) Table 20 Table 21, and Table 22 show Ihe
size and details required for each Press Ihe ACCEPT soft key lo
continue to Program Lock

Table 19 Primary Device Choices

Primary Device

None— Level Only

Description
1 No primary device Installed Level measurement only
Compound Clpollelli Contracted rectangular Non contracted rectangular Thel mar V Nolcn

Vy** (22 5 120') Compound V Notch (See Table 20)

Flume

Noute

Power Equation

, Parshall Trapezoidal H type HL-type, HS type LeopoM-Lagco Palmer Bowlus (See Table 21)

CeNlomla pipe

Enler variables K, K2 n, andnj Q . KiH
n1

 + K,Hn2

K, (0-9999 99) K2 (W- 0-9999 99) n, and na (1-9 99)
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Primary Device

Head vs. Flow

Manning Equation

Area Velocity

Table 19 Primary Device Choices (continued)

i Description

I Two Independent user-entered look up tables ol up to 10X3 points each (See Tab e 22)

Rectangular channel U shaped channel or Circular pipe (See Table 22)

I Circular pipe U shaped channel Trapezoidal channel Rectangular channel (See Table 22)

Table 20 Weir Choices

Weir

Cipoiieiii

Contracted Rectangular

Non Contracted Rectangular

That mar

V Notch

Compound V Notch

Description

Crest width is in or cm (1-960 in or 2 S*-2438 cm)

Crest wtdlh is in or cm (1-960 in or 2 54- 2438 cm)

Crest Width is in or cm (1-960 in or 2 54- 2438 cm)

Si/o tn inchos (6 8 10 12 or 15 in )

Angle ot notch in degrees (22 5 lo 120')

Angle ol notch in degrees (22 5-120") notch depth in inches rectangular w oth n nches
(0-120 in or 0-304 cm) Conlracled or non contracted

Teble 21 Plume Choices

Flumes

Pars ha II

Trapezoidal

H Type

ML Type

HS Type

Leopold Lagco

Palmer Bowlus

Description

Flume size In inches (1 2 3 6 9 12 18 24 30 36 48 60 72 8d

' Flume size (60* S 60* L 60' XL 45* 2' 45" 12')

Flume slza In leei (05 0 75 10 15 2 0 2 5 3 0 or 4 5 it)

Flume size In leei 3 5 4 0

[ Flume size In teel (04 06 0 8 or 1 0 It)

Flume size In Inches (4 6 8 10 12 IS 18 20 21 24 27 30 36

Flume size in Inches (4 6 8 10 12 15 18 21 24 27 30 36 42

96 108 t20or 144 n )

42 48 54 60 66 or 72 in )

48 60 or 72 m )

Table 22 Other Primary Device!

Device or Equation

HeadVs Flow

(two head vs flow
tables are provided)

Manning Equation

Area Velocity

Level vs Area Table

(two level vs area
tables are provided)

Nozzle

Description

Enter up to two tables ol up lo 100 user defined head vs How pomis

Head 0- 99 99 In leei or centimeters

Flow 0-99999 99 in any desired unils

Enter pipe diameter slope & toughness coeHtetent

Plpedla 4-240 in or 101-6096 cm

Percent Slope 0 001-1 00 [1 unit per hundred units = 001 slope)

Example 1 m ol decline every 100 m n 0 01 slope

Manning Roughness

Circular Pipe Enter pipe dla 4-240 in (10-610 cm)

Rectangular Channel Enlerwldih 4-999 99 In (10- 2540 cm)

Trapezoidal Channel Enter width ol channel boiiom widm ol channel lop and channel depth range
lor all 4-999 99 in (10-2540 cm)

U Shaped Channel Enter channel wtdlh 4-999 99 in (10-2540 cm)

Enter up lo two tables ol up to 100 user defined level vs area pomis Level 0-999 9 n rt n m or cm
Area 1-9999999 in It* tn* m* or cm*

Enter nozzle diameter
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Step 5 - Program Lock
Program LOCK provides a protective passcode lo keep unauthorized
personnel from tampering with the keyboard When enabled and a user
attempts lo change Ihe program, a screen will ask them to enter a password
The Program Lock password is sel al tha laclory as 9800 and cannot
be changed

The meter cen also be password locked lo prevent remote access via RS232
or modem InSight® Gold software allows you to change this password

5-A. From the Modify All Items screen, highlight Program Lock using the up
and down arrow solt keys Press the SELECT soil key to continue

5-B Enable or Disable the program lock using Ihe CHANGE CHOICE soil key
Press ACCEPT to continue to Sampler Pacing

Step 6 - Sampler Pacing

Step 7 - Site ID

6-A From the Modify All Hems screen, highlight Sampler Pacing, using ine
up and down arrow soft keys Press the SELECT soft key lo continue

6-B. Enable Sampler Pacing using the CHANGE CHOICE soli key

6-C. Refer to Table 23 lor How unil choices lor sampler pacing

Table 23 Flow Unit Choices for Sample Pacing

Abbreviation

gal
Itr
m'
al
d

Volume

gallons

liters

cubic meters

acre -(eel

outric-taei

6-D. Press ACCEPT lo continue witn Site 10

11:OOAr.!2l -APR-OI SAMPLER PACING i

CHANGE
ACCEPT UNITS

SAMPLER PACING

CLEAR SOO gal
ENTRY CANCEL

(USE NUMERIC KEYPAD)

Creeles en 1-6 digit site Identification number. The site ID will appear on ell
dele printouts. This feature is useful when multiple sites ere monitored using e
single How meter or If dela readings from multiple flow meiers ere collected

T-A. From the Modified All llems screen, highlight Site IO using Ihe up and
down errow soft keys Press SELECT lo continue

7-B. Enter Ihe site ID using Ihe numeric keypad.

7-C. Press Ihe ACCEPT solt key to continue 10 total flow units
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Step 8 - Total Flow Units
8-A From ihe Modify All Hems screen rugniigni Total Flow Unas using me

up and down arrow soil keys Press me SELECT so" key 10 conimua

8-B Set me Total Flow Units using me CHANGE CHOICE sod key Toiai Mow
umis ol measure are used whenever a lotai How umi is displayed or
logged Refer 10 Table 24

Table 24 Total Flow Unit Choices

Abbreviation Flow Unit

gallons

liters

CL.OIC meiers

acre leei

cuD'C leei

8-C Press [he ACCEPT soft key lo continue wiih velocity direction

Step 9 - Velocity Direction (only when logging velocity)
9-A. From the Modify All llems screen highlight Velocity Direction using me

up ana down arrow soft keys Press the SELECT soft key to continue

9-B Sel ihe Veiocriy Direclion using the CHANGE CHOICE soft key

The Velocity Direclion feature adapts lo a number of difficult sites thai would
otherwise noi be able to measure velocity properly (Upstream Downstream
and Always Positive)

9-C Press the ACCEPT soft key to move 10 velocity units setup

9-D. Set me velocity units using the CHANGE CHOICE soft key Refer lo
Table 25

Table 25 Velocity Unit Choices

Abbreviation

tps

Velocity Unit

tee i pet

m/s meters p

second

°t sacond

9-E Read the Velocity culoU warning on the screen Press any key to
continue

9-F. Enter ihe Velocity Cutolf, using the numeric keypad Press the ACCEPT
soft key lo continue

9-G. Enter Ihe Velocity Default using the numeric keypad Press ihe ACCEPT
soft key lo end the basic programming setup
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Example 1:
Velocity Cutoff« 0 20 Ips
Velocity Delaufl . 0 IPS

II Ihe velocity falls below 0 20 fps Ihe meter will store a value ol 0 Ips unnl
Ihe velocity Increases above 0 20 fps

Example 2:
Velocity Cutofl - 0 20 Ips
Velocity Delautt « 0 20 Ips

If the velocity (alls below 0 20 fps, Ihe meter will store a value of 0 20 fps
until the velocity increases above 0 20 Ips

3.3 Starting and Stopping Programs

Note. When seloalng START FROM
eeamtma e* togged data wHbe
cleared Irom memory When saving
the logged deta, mane sun the date
ts downloaded to a DTU or personal
computer prior to pressing the
START FROM flEOHMWO tori key
If a program a complete the logger
can onfy be restarted trom the
beginning land wil dear all logged
detal

When basic programming setup Is completed, 'run' (or execute) Ihe program
selections Press the RUN/STOP Key lo run a program resume a currently
halted program, Of stop a program

If a program has been helled (and no changes to the program sellings were
mage while It was stopped) press Ihe RUN key Selecl either resume to
previously running program (and retain all logged data) or Slarl From
Beginning (end clear all logged data)

Stetui Description

Program Is Running

Dan Logging 4-20 mA outputs sampler control and alarm checking are actrve

I Program la Halted

Logging stops unll the program Is restarted It continues with Ihe last logged value when restarted

4-20 mA outputs remain unchanged

Sampler control to disabled

Alarm checking Is disabled

Program Is Complete or Ready to Start

i No data logging

} 4-20 mA outputs slay al last value

No sampler Interlace

No alarm checking

Program Complete

A logger has been oil lor longer than three hours
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Section 4 External Device Setup

After wiring Ihe instrument and other devices and performing the basic
programming setup program end, when necessary calibrate Ihe devices For
each sensor program, calibrate and Install the sensors in a pipe Refer to the
980 Quick-Start Quides on page 149 for more information on programming
and calibration The following external devices are explained in Section 4

4-20 mA Outputs (section 4 1)

Analog Connection (section 4 2)

Mechanical Totalizer
(section 4 3)

Alarm Relays (section 4 4)

Rain Gauge (section 4 5)

Sampler (section 4 6)

RS232 (section 4 7)

Modem Interface (section 4 B)

pH Sensor (section 4 9)

Downlook Ullrasonic Sensor
(section 4 10)

In-Pipe Ultrasonic Sensor
(section 411 )

Velocity-Only Sensor
(seclion 4 12)

Submerged AV Sensor
(section 4 13)

4.1 4-20 mA Output

4.1.1 Programming the 4-20 mA Output
Two 4-20 mA current loop outputs are available for the 980 Flow Meier These
current outputs typically pace other process equipment such as a wasiewater
sampler in proportion to the How rate

The dual isolated 4-20 mA current loop outputs on the 980 Flow Meier are
unique they can be assigned to any ol the available channels, no) }ust How tn
addition, ihe 4 mA and 20 mA current levels are programmed lo any desired
minimum and maximum value lor thai channel

1 From the Main Menu, select OPTIONS > ADVANCED OPTIONS > 4-20 mA
OUTPUTS > SELECT

2 Enable me 4-20 mA outputs by pressing Ihe CHANGE CHOICE solt key
while In ihe 4-20 mA output menu

3 When the display shows Ihe outputs as enabled press Ihe ACCEPT
soft key

4 Choose either OUTPUT A or OUTPUT B Use Ihe up and down arrow keys
lo highlight the choice then press the SELECT solt key

Not*. When the *-» mA outputs
are doebted end not compferefy

turned oil. they wU continue ro
output a steady 4 mA

11:OOAM21-APR-01 4-20 mA OUTPUTS

SELECT

RETURN

OUTPUT A t

1
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5 Select an Inpul Channel (e g channel l 2 3 or (low etc ) to assign 10
lhal oulput Press Ihe CHANGE CHOICE sofi key lo cycle ihrougn the
channel names When the desired channel is dspiayea press me
ACCEPT solt key to pick that channel

11:00 AM 21-APR-01 4-20 mA OUTPUTS
CHANGE
CHOICE

INPUT CHANNEL
FLOW

SELECT APPROPRIATE UNITS

Assign a channel value lo the 4 mA current value This value is lypicaiiy 0
however any value can be set In other words enter me value of ihe input
needed to generate 4 mA of current ai ihe ouipul

11.00AM21-APR-U1 4-20 mA OUTPUTS

CLEAR
ENTRY

4 mA INPUT VALUE
0 00 mgd

SELECT APPROPRIATE UNITS

7 Assign an input value to the 20 mA current level

8 Repeal this process to configure the other 4-20 mA output

4.1.2 Calibrating the 4-20 m A Output
After wiring the 4-20 mA connection perform a 4-20 mA ouipul calibrahon
The 4-20 mA output calibration requires a muliimeler and an interface or
access to the 4-20 mA currenl loop wiring Two 4-20 mA outputs are
available and are designated Output A and Output B Bom outputs are
calibrated the same way and are isolated Irom each other

Calibration may be perlormed white the 4-20 mA device is in me currem loop
as shown tn Figure 26 or disconnected from the currenl loop as shown m
Figure 29 Inerlhercase the multimeler must De set toa 20 mill amp ac range
or greater

1 From ine Mam Menu select OPTIONS > ADVANCED OPTIONS >
CALIBRATION > 4-20 mA OUTPUTS

2 Connecl a multimeter to the 4-20 mA current outputs pef Figure 26 OT
Figure 29

3 Maka sure that the 4-20 mA oulput is enaDied If it ts not enabled press
the CHANGE CHOICE soft key so (hat tne display shows ENABLED and
press the ACCEPT soft key

4 Select the output (A or B) to calibrate

5 Press any key lo set the selecled output to 4 00 mA ac
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6 Measure tha current on the selected output using tha muliimeler and
enter lha measured value using Vhe, numeric keypad Press the ACCEPT
solt Kay lo proceed

7 Press any key to set Ihe ouipul to 20 00 mA dc

B Measure the currenl on the selecled ouipul using Ihe muliimeler and
enter the measured value using the numeric keypad Press ihe ACCEPT
sort Key to complete me calibration

By entering the measures currenl values the microprocessor will
electronically ad|usl Ihe outputs to compensate for Ihe difference between ihe
measured values and the expected values

Figure 2) Calibration with the Meter In the Loop

Figure 29 Calibration with the 4-20 mA Device Olteonnected from th* Loop
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4.2 Analog Input

4.2 1 Programming the Analog Inputs
Channels 1 through, 7 are analog input cnanneis tnat can accept a signal from
an exlernal device This signal may range from 4 5 V dc (mm ) to +4 5 V dc
(max ) OF from 4 to 20 mA dc depending on me inpul selecled In some cases
input signals from certain devices may also fan somewhere witnm those
ranges For thai reason each anelog input channel musi be mapped to ihe
minimum and maximum signal limits of the external devce

To map an exlernal device to an analog input channel

Select an analog input channel (1 2 and 3 are current nputs and 4 through 7
are voltage inputs)

1 Select DATA LOG from the Advanced Options menu

2 Highlight SELECT INPUTS using the up and down arrow soti Keys and then
press the SELECT soft key

3 Highlight the analog channel lo log using the up and flown arrow soft
keys then press the SELECT sot) key

4 Press the CHANGE CHOICE soil key to cycle between Logged" and Noi
Logged then press the ACCEPT soft Key

5 Enter a Logging Interval

6 Selecl Una ol measurement (,pH it °C °F mV ga) rrP cf itr m m
cm %Q2 5 H£S %lel Vdc cfh ppm ppo afd cfs cfm eld cms cmm
cmh cmd gps gpm gph Ips ipm Iph or mgd)

7 Enter LOW Point

8 Enter High Point

9 Select another channel to configure or press me RETURN sod key to
bacX up one Slep or press the MAIN MENU function key 10 return tojhe
Main Menu

Note If logging Is enabled on any
channel that channel will nave an
arrow in front of the channel name
fo signify that the channel is logged

Example
A dissolved oxygen meter has an analog output signal that will connect to the
980 Flow Meter anelog input channel 4 The DO meter puts out an analog
signal which ranges trom + 1 V dc lo +3 V dc which is equivalent 10 0 lo
500 ppm The DO meter is connected lo Channel 4 and logs readings from
ihe DO meler occur once per minute

To configure data logging lor ihis example follow the steps below

1 Select DATA LOG from the Advanced Options menu

2 Highlight SELECT INPUTS using Ihe u[i or id clown tinu* soil XeyS and than
press Ihe SELECT soft key

3 Highlight Ihe analog channel lo log (Channel 4) usmg me up and down
arrow sod keys then press the SELECT soli key
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4. Press ihe CHANGE CHOICE soft key lo select "Logged" men press me
ACCEPT soft key

5 Enter a 1-minute logging interval using Ihe numeric keypad then press
me ACCEPT son key

S Press the CHANGE CHOICE sort key to cycle through Ihe units of measure
until ppm is displayed Press the ACCEPT solt key

7. Apply a voltage to the desired analog input which corresponds lo 0 ppm
(or +1 V dc) Enter 0 ppm using the numeric keypad and then press the
ACCEPT soft key

8. Apply a voltage lo Ihe same analog input (hat corresponds to 500 ppm or
+3 V dc Enter 500 ppm using the numenc keyped end then press the
ACCEPT soft key to complete the analog channel setup

4.3 Mechanical Totalizer

4.3.1 Programming the Mechanical Totalizer
The Mechanical Totalizer consists of two numeric counters thai keep track
of the total now being measured The totalizers consist ol a reseltable
totalizer and a non-resellable totalizer Both totalizers are sel to zero upon
program start

Scaling multipliers are provided to allow tailoring of the totalizer response to
meet the requirements of the application. Some applications with high flow
rates will require a high scaling factor, while low Mow rales will require a low
scaling factor.

The scaling factor is displayed whenever a lotal flow number is displayed
As indicated In the Status Screen below, the tolal How Is displayed as
"TOTAL (X1000). 465 gal" Multiplying the displayed tolal flow by Ihe scaling
factor (1000) gives an actual loial flow of 465.000 gallons

11:00 AM 21-APR-01
LEVEL:

FLOW:
TOTAL (X1000):
pH.
BATTERY:

8.688 In.
71. 39 mac
465 gal
7.1 pH
le.Svorn

STATUS SCREEN

4.3.1.1 Modify Setup

1. From the Main Menu, select OPTIONS> ADVANCED OPTIONS > FLOW
TOTALIZER to display the Modify S«lup, R«««t, and View Total »crnen

Modify Setup selects a totalizer scaling laclor and a flow unit of measure

1. Highlight MODIFY SETUP using the up and down arrow sofl keys

2 Prese the SELECT soil key to continue
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3 Sel the Totalizer Scaling (actor using me CHANGE CHOICE soft key All
Ihree loializers are scaled with one ol seven scaling laciors X T , X10
X100 X t O O O X10000 XI00.000 or X i 000000 The selecled scannq
laciof always applies to alt totalizer* t 'ress Hie CHANGE CHOICE soft Kt>v

lo cycle ihrough ihe available scaling cnotces

4 Press the ACCEPT soft key to continue

5 Set Ihe Tolal Flow Units using the CHANGE CHOICE soli key to cycle
through the choices Total Flow Units are independent- o( tne flow units
selecled m the Selup Menu Flow umis of measure include

Acre-feet

Cubic Feet

Liters

Cubic Meters

Gallons

4.3.1.2 Reset (Totalizer)

Note: The mechanical totalizer
cannot be rese> manually

Note: If any type of condition
occurs, both the resettable and the
non-resertflWe totalizers are reset
The resBttabte totalizer can be used
to total flow over a finite period and
can be reset as often as desired
without affecting the other totalizers

6. Press the ACCEPT soft key to continue

The non-reseltable totalizer will only be reset t! one of the following
conditions occur

Change iizer scaling

Change in totalizer units of
measure

Change m primary device

Siari of new program

1, Select RESET from the TOTALIZER menu A confirmation message
will appear

2 Press the YES sofl key lo resel the loiah2er or press the NO sofl key lo noi
reset the totalizer

To reset both software totalizers al once star t a program with me
RUN/STOP key

View Totals
To view the current totals ol both the reseltable and non reseiiabie totalizers
press VIEW TOTALS from Ihe Totalizer menu Bom totalizer values will appear
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4.4 Alarm Relays

4.4.1 Programming the Alarm Relays
Alarms can be programmed to activate based on cerlain conditions (low
battery low memory, etc ) Refer lo 9BO Alarms Flow Chan on page 152
When an alarm is tripped an action is initiated (report via modem dial a
pager or sel a relay) There are two types of alarms

• Trouble Alarms

• Set Point Alarms

4.4.1.1 Trouble Alarms
Trouble Alarms initiate an action when a trouble condition occurs
For example a relay may close when Ihe memory is full

Sel Point Alarms look for Inp points to be reached (either high or low or both)
before initiating fin action For example an initiated action may be the closing
of a relay when Ihe water level exceeds 24 in (80 cm) or drops below 4 in
(10cm)

1 From ihe Main Menu, selecl OPTIONS> ADVANCED OPTIONS > ALARMS

2 Selecl an action to occur when the alarm is activated Table 26 shows
each Trouble Condition and its cause

3 Eneble one ol the trouble conditions

Table 26 Trouble Alarms

Trouble Condition

Low Memory Battery

U-Sonic Echo Losa (A pulse of
sound was sent but no echo was
received back)

Transducer Ringing

U-Sortc Failure

Modem Fature

RS485 Tuned Out

Cause

Internal memory batlery voltage is too low Change battenes

The echo has been temporarily deflected by a change In site conditions such as floating
debris or loam In Ihe channel, wind etc

Transducer Is operating within the deadband

Transducer not plugged In Cable damaged Transducer thermal sensor damaged

Unable lo Initialize modem

Problem with communications between Ihe (low meter and a remote ultrasonic sensor
May Indicate open thermal sensor

Alarm Aetlon(e)

Sel Relay «1

Sal Relay «2

Sel Relay 13

Set Relay M

Report via Modem
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4.4.1,2 Set Point Alarms

Sel Point Alarms activate when a user definable high and/or low set point
is reached

1 Selecl an action to occur when the alarm is activated

2 Enable one ol Ihe alarm conditions

3 Set either a High Inp point or a Low tnp point

4 After entering the trip point enter the deadband value The deadband is
the area between the alarm "turn on" and "turn off Reler to section on
page 121

Set Point Alarm Conditions
• Level

• Flow Rale of Change

• Ramlall

• Temperature

Flow

pH

Analog Channels 1-7

Velocity

4.5 Rain Gauge

Wore II logging is enabled on any
channel mat channel will have an
arrow In front ol the channel nsme
to signify that the channel is logged

4 5.1 Programming the Rain Gauge
1 From Ihe Main Menu Selecl OPTIONS>AOVANCED OPTIONS>OATALOG

2 Highlight SELECT INPUTS using Ihe up and down arrow soil keys and men
press the SEL6CT solt key

3 Highlight Rainfall using Ihe up and down arrow solt keys men press me
SELECT solt key

4 Press the CHANGE CHOICE soil key to cycle belween Logged" and Noi
Logged" Ihen press Ihe ACCEPT sort key

5 Enler a logging Interval using Ihe numeric keypad then press the ACCEPT
sofl key Valid logging intervals are shown on ihe status bar along the
bottom edge of the display

6 Select Bainlall Units (in or cm) Press Ihe ACCEPT «ofi key lo continue

7 Selecl another channel lo configure press the RETURN soli key to
back up one step or press Ihe MAIN MENU lunclion key in return to the
Mam Menu
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4.6 Sampler

4.6.1 Programming a Sampler Connection
1. From Ihe MAIN MENU, selecl SETUP>MOOIFY SELECTED ITEMS.

2. Scroll down and highlight SAMPLER PACING using lha up and down arrow
sort keys. Press Ihe SELECT sofl key to continue

3. Enable Sampler pacing using Ihe CHANGE CHOICE solt key Press the
ACCEPT soft key lo conlmue

4. Sel the Sampler Pacing using ihe numeric keypad and Change Units
using Ihe CHANGE UNITS sofl key.

4.7 RS232

5. Press Ihe ACCEPT solt key

4.7.1 Programming the RS232

Note: Long runs ol eeUe,
especial? H tney are near large
motors or fluorescent hghts. can
cause communication errors and
may require a euwer baud rate II
errors develop al high baud rates,
try fowennp ine baud rate one step
«r a time until error-tree
communications ere achieved

1. From the Main Menu, selecl OPTIONS > ADVANCED OPTIONS >
COMMUNICATIONS SETUP > RS232 SETUP

2. Select a baud rale lor data communications by pressing the CHANGE
CHOICE solt key lo cycle ihrough ihe possible choices, 1200, 2400. 4800.
960X1, or 19,200 baud The higher the baud'rate setting, Ihe lasler data
will transfer. Set the baud rate to Ihe highest setting allowed by the
computer. Press the ACCEPT soft key

The cable connection is shown in Figure 30

Figure 30 PC to Flow Meter Cable Connection
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4.8 Modem Interface

4.8.1 Programming the Modem
1. From the Mam Menu, select OPTIONS > ADVANCED OPTIONS >

COMMUNICATIONS SETUP > MODEM POWER

2. To enable the modem power, press me CHANGE CHOICE key until
"ENABLED" shows up in Ihe center ol me display Press me ACCEPT soft
key lo continue

111:00 AM 21-APR-01
I CHANGE
, CHOICEMODEM POWER:

ENABLED

CHOICES: ENABLED. DISABLED

3. Set the dial method, Tone or Pulse usmg the CHANGE CHOICE soft key
Press the ACCEPT soft key lo continue

4. Enter Ihe phone number of the PC thai the unit will can if alarms
are enabled, using the numeric keypad Press the ACCEPT soft key
10 continue

5. Enable or Disable the Pager Option usmg me CHANGE CHOICE sofl Key
Press Ihe ACCEPT key to continue

6. Enter the Pager Service Number using ihe numeric Keypad Press
ACCEPT 10 continue

7. Enter the amount of pagers Press ACCEPT to continue

8. Enter up lo three pager numbers Press ACCEPT 10 continue

9. Set the Reporting Order (Modem only, pager only, pager then modem
modem then pager), using (he CHANGE CHOICE son Key

10. Press me ACCEPT son key to finish

Modem power must be enabled and the unit musi be in running mode before
the meter can answer calls trom InSight. InSight® Gold or VISION software
lo download data, access remote program etc
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4.9 pH Sensor

Note. n logging a enabled on any
channel, an arrow in front of the
channel name wig appear to signify
net tie channel a logged

pH sensor function degrades over lime, even under ideal conditions and
therefore require periodic replacement The pra-ampllfier junction box is
provided to allow for fast easy replacement ol Ihe pH sensor For extra slram
reliel the pH cable mat leads to the instrument should pass through the water
light strain reliel adapter

Since Ihe pH reading must be compensated for temperature variations a
lemperature sensor Is buill into every pH electrode Alter installation the pH
sensor must be programmed and calibrated

4.9.1 Programming the pH Sensor
1 From Ihe Main Menu Select OPTIONS»AOVANCED OPTiONS>OATALoa

2 Highlight SELECT INPUTS using the up end down arrow sofl Keys and then
press Ihe SELECT soft key

3 Highlight pH / mV using ihe up and down arrow solt keys ihen press the
SELECT soft key

4 Select pH in the Item to Edit menu using the pH sofl key

5 Presa lha CHANOE CHOICE soil Key to cycle between Togged' and -Not
Logged", then press the ACCEPT soft key

6 Enter a logging Interval using lha numeric Keypad, Ihen press the ACCEPT
solt key Valid logging intervals are shown on the status bar along the
bottom edge or the display

7 Selecl another channel to configure or press the RETURN soft key lo
back up one step or press the MAIN MENU function key to return lo the
Main Menu

4.9.2 Calibrating the pH Sensor
Once the pH sensor is wired and programmed, calibrate the pH sensor
Calibrating the pH sensor requires a thermometer and any two of Ihe following
buffer solutions 4, 7. or 10 pH

The pH probe It an application sensitive device When used in harsh
environments, th* accuracy and life expectancy of pH probes can decrease

considerably

Probes must ba calibrated to Ihe now meter each time they are cleaned
or replaced Regular Inspection and comparison lo a hand-held pH meler can
help determine the optimum cleaning and calibration schedule lor your
application

1 From the Main Menu, select OPTIONS > ADVANCED OPTIONS >
CALIBRATION > pH

2 Place Ihe pH probe Into tne lirsl butler solution men press any key
to continue

3 Enter the temperature of Ihe first buffer solution using Ihe numeric
keypad Press the ACCEPT soft key to continue

Hot* Before calibrating the pH
probe make certain tne probe and
buffers ire si ambient lemperature
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Select the pH lor the first buffer solution (4 7 or 10 pH) using ihe
CHANGE CHOICE sofl key Ihen press Ihe ACCEPT sod key lo continue

Remove the probe from the first buller solution rmse it under distilled
water and place it into the second buller solution (4 7 or 10 pH different
from the first buffer used) Press any key 10 continue

Select the pH lor the second buller solution using me CHANGE CHOICE
sofl key then press the ACCEPT soil key 10 conimue ll ihe pH probe
is damaged and cannot be calibrated or if ihe buffer solutions do not (ail
wilhin an acceptable range an error message will oe displayed as
shown below

11;OOAM2I-APH-U1 ERROR MESSAGE

pH CALIBRATION FAILED GAIN
AND/OR OFFSET OUT OF RANGE

TRY AGAIN

(PRESS ANY KEY TO CONTINUE)

Another attempt at reading ihe second Duller solution « n be made after
pressing a key If this fails it is likely ihat you have a bad pM probe or baa
buffer solutions Try a new set of buffer solutions and it mat lails try a
different pH probe

4.10 Downlook Ultrasonic Sensor
Downlook ultrasonic level sensors are available with different beam angles
and deadbands The 9BO Flow Meter uses a 75 kHz Downlook unrasonic
Sensor See Figure 31

The ultrasonic transducer is mounted over tne How stream at me proper
localion for head measurement To determine tne proper location lor head
measurement reler to WorV-mg wrth Primary Devices on page 109 The
transducer emits a pulse ol sound at a high frequency and awaits lor the echo
lo return from \ha surface ol the water The time it takes for in s echo to return
is directly related to the distance between ihe iransducer and the surface1

waler As the level in the flow stream increases me time ii lakes for tne echo
to return to the transducer decreases (distance is shorter)

By continuously transmitting these pulses and timing tne reluming echoes
Ihe sensor measures the level ol tha liquid on the How stream After
measuring the level the microprocessor converts ihe level reading to a How
rale based on the user defined characteristics of the pr mary dev ce
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4.10.1 Installing an Ultrasonic Sensor (Downlook) at a Primary Device

Sue selection can greally enhance system performance Several important
laclors should be considered when installing the ultrasonic sensor at any
primary device Refer to Appendix A for more information on primary devices

• Locate the ultrasonic sensor at the proper head measurement point lor
lha! primary device

• Determine the appropriate sensor height Refer lo Figure 33 on page 80

• Suspend (he ultrasonic sensor over the center of the Dow stream where
there is the least surface turbulence

MM*. Do not suspend the sensor by
toe cabte Onfy use appropriate
mounting herovters

Mount the sensor lo a stable secure location isolated from vibration

Figure 31 Ultraaonlc Sensor (Downlook)

4.10.1.1 Choosing the Appropriate Sensor Height (Ultrasonic "Downlook" Senior)
The beam angle la half the band width at 10dB The beam angle Irom ihe
bottom of the ultrasonic sensor spreads out al an angle ol 12* for Ihe 75 KHz
sensor as It travels away from the sensor Therefore, if you mount the sensor
too high above a narrow channel, the beam may be wider than Ihe channel
when n reaches It This can cause falsa echoes Irom the lops ol the channel
walls rather than from the water surface To prevent false echoes determine
the appropriate aenaor height so lhat the entire beam falls within Ihe channel
and does not strike any obstructions

To determine Ihe appropriate sensor mounting height

1 Take the measurement described in Figure 32

2 Calculate the angle ol obstruction from me axis

57 3D,
• —-—— is accurate wiihin one degree

3 Plot Ihe measurements on the graph in Figure 33 lo determine II ihe
rjaam width falls within the possible false echo or safe area
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Figure 32 Ultrasonic Sensor Beam Angle

This drawing is noi to scale
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Figure 33 Choosing the Appropriate Sensor Height
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4.10.1.2 Mounting tha Ultrasonic Senior

Note: To prevent mechanical
vrbramv) ensure that the supplied
isolesofl washers are installed as
shown g\ Figure 34

Several brackets ara available lor mounting the aenaor lo a fixed location such
as a wall or floor. See Figure 34 and Figure 35 For mounting options see
Parts and Accessories on page 157. Each bracket utilizes Ihe % in (1.9 cm)
NPT connector on the sensor lo secure Ihe sensor to Ihe bracket. Always
level the aenaor using a level. The maximum water level must be below the
deadband to ensure accurate readings

The sensor a "bund" lo anything closer than the deadband and will stop
reading level whan Ihe distance is shorter lhan that.

Figure 34 Bracket and Isolation Washers

This surface must be level

1. Wat/Rail Mount Bracket (Cat No 2974) 3. Isolation Washers (Cat No 6620)

2. 1 Inch « 0 25 Hex Nuts (Cat No 1429) 4. Ultrasonic Sensor
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Figure 35 Assembling the Mounting Bracket (Cat. No. 2904)

1.
2.

3.

14 75 Inches (Cal No

IS 25 Inches (Cal No

16 625 Inches (2) (Cal

3047)

3046)

No 3048)

4.

S

6

Horizontal and vertical sections are 1

Sensor Mounting Clamp

5 5 Inches lall (Cal No 3106)

jliy adiustabie'

' loosen Ihe bolt, slide the teclfon lo the desired distance end re-lighten the boll
Sensor Mounting Clamp (with bulll-ln bubble level) Sensor adjusts lo any required level
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4.10 2 Ultrasonic Senor (Downlook) Installation Troubleshooting

Convection Current*
Convection components between the sensor and target wilt change the
velocity of sound U these conditions are present install a shield around Ihe
sound beam to eliminate temperature variation due lo convection currents
The system is designed with averaging routines lo help mitigate this problem

The acoustical impedance of foam and oil is low relative lo air While ihe 980
is designed wtth an AGO (Automatic Gain Control) scheme (o reduce these
Factors it is recommended that sites without these anomalies be selecled

Obstructions
Through the use 01 an Invisible Range the 960 Flow Meier can select targets
beyond peripheral obstructions In establishing this exclusion zone care musi
be laken lo sel Ihe exclusion zone higher than the maximum expected level

Echo Loss
It is normal lo report some temporary echo loss due to environmental effects
mentioned above The 960 will determine if the sound intensity is below
recommended values and automatically initiate subsequent measurements to
provide an accurate reading If echo loss events are in excess of two per hour
site conditions should be reexamtned for convection currents caused by
sunlight or thermal gradients at the water ambient interface Foam on the
liquids surface may also cause echo loss

Transducer Ringing
Ringing can occur If the transducer is operating within the deadband
Transducer ringing means that the transducer may not have finished
transmitting a pulse of sound when ihe echo returned Sufficient distance
between the sensor and the targei will eliminate transducer ringing

Probtom/Error M***ag*

Ultrasonic FaMuri
(No signal Irom tensor)

return signal Irom tha sensor)

_.

Pot tibia Cause* and Solutions

Check the connection between the (low meter and the sensor

Check the sensor eabJa Thecable may be cut or broken

Recalibrate the sensor Look lor unusual temperature or the Inability lor a new calibrated level
lo be read

Try a different sensor on the same flow meter to rule out instrument problems and try a
different Dow meter with Bit same sensor lo rule out sensor problems

Check lor excessive loam on th« water surface Foam may cause sound waves to be
absorbed raih«r man reflected

Check the sensor cable for cuts or nicks

Check the connection between the (low meter and the sensor

Make sura lhat the sensor is level The sensor must be level lor proper return ot the signal

Try shielding the transducer from convection currents

Repeal the temperature calibration procedure If the untt reads extreme high or low
temperatures the sensor may have a bad temperature sensor

Try a different sensor on the same flow meter (o rule out Instrument problems and iry a
dillerenl How meter with the same sensor fo rule out sensor problems
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Problem/Error Message

Transducer Ringing

(False return echoes mask
"real" echoes)

RS485 Time Oul
(Flow meter did noi receive
data within ihe specified lime)

Possible Causes And Solutions

Try moving the transducer farther Irom I he liquid

Check the area under the transducer lor obsiructic
the sides o! the transducer

I1 ft a nuudes u

Check ihe lace ol the transducer tor a coating This is rare out cleaning me transducer (ace
may correct the problem H this ts a constant problem due to s le cond i ons coat ine lace ol
the sensor with a thin dim ol silicons grease lo keep deor s trom clinging

Make sure that you are using the proper rubber isolat on washere on ihe mounting bracket
The transducer can resonate aga nst sleet mounting r i is See Moun nc, me u uasortc
Sensor on page 81

II Ihe CPU is having [rouble communicating wiih the vefoc ty board RS485 i me outs may
occur Wait a lew minutes and see it it goes away ll il con! rues a problem wi h ihe ultrason c
velocity or CPU board may exist

May be caused by dillicully gelling a good velocity reading (l ihe loggng nierval >$ 1 or 2
minutes conditions are poor and ihe proolem continues reel n teiy try creasngihg ogg ng
inlerval lo capture more signals

This condition may occur occasionally When using a como nation ol area vaioc iy and
ultrasonic sensors this condition may occur more Irequeniiy il sile corflii ors are less than
ideal This is not necessarily an indication ol a defective sensor

Check lo see if wires were shoried Check ihe RS486 (use

4 1 0 3 Programming the Downlook Ultrasonic Sensor
The downlook ultrasonic sensor does noi require specific programming
unless more than one sensor oplion is connecied lo the 980 Flow Meter

When more than one sensor option is connected to ine 980 Flow Meier

1 From ihe Mam Menu select OPTIONS > LEVEL SENSOR

2 Select Ultra Sontc Sensor using the CHANGE CHOICE soft key then press
the ACCEPT soft key

4 1 0 4 Calibrating the Downlook Ultrasonic Sensor
Calibrate the current water level via one ol two methods Liquid Depth or
Sensor Height An Invisible Range can also be sel whicn allows the
transducer to ignore reflections Irom obstructions between the sensor and' the
water surface such as ladder rungs channel side walls etc Each method
has us own advantages and disadvantages selecting the proper method w u
depend upon the site conditions Calibrate the ultrasonic sensoi each time the
sensor is installed at a new site

4 104 1 Liquid Depth

This method requires the head" or depth ol liquid in the channel thai is
contributing to flow In a round pipe the entire depth typically contributes to
How In a weir only Ihe depth that is flow over the weir plate contributes to
flow Many flumes have specific requirements refer lo Working with Primary
Dovicos on page 109 Level Depih calibration s primarily \$ used when

• Access is available to the primary aev ce lor a phys cat measurement ol
the liquid depth and

• When water is (lowing during installation ol the 980 How Meter {channel
is not dry)
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Note: Always redneck the
Level Ad/ust when re-installing the
How meter

1 From lha Main Menu, selecl OPTiONS>ADVANCED
OPTIONS>CAUBRAT1ON>ULTRASONIC SENSOR

2 Select Calibrate U-Sonie using the up and down arrow solt keys Press
Ihe SELECT solt Key

3 Selecl Standard as ihe type of Ultrasonic Transducer using ihe CHANGE
CHOICE sod key Press Ihe ACCEPT soft key lo continue

4.10.4.2 Senior Height

Temperature Time Constant
The speed ol sound in air vanes with the temperature of the air The ultrasonic
sensor is equipped with temperature compensation lo help eliminate Ihe
effect ol temperature variation under normal sue conditions The transducer
must be equal to Ihe ambient air temperature et the site prior to calibration for
optimum results The manufacturer also recommends thai sensors be
shielded Irom direct sunlight lor this reason

4 Enter the ambient air temperature at the transducer location For optimum
results, allow enough time (100 minutes) lo ensure that Ihe sensor is al
equilibrium with the surrounding ambient temperature Press Ihe ACCEPT
sofl key to continue

5 Selecl Ihe Liquid Depth method and enter the new level

6 Take a physical measurement ol the liquid depth (head) and enter
the value

7 Press the ACCEPT solt key when finished

This method requlrea you to enter the distance belween Ihe lace ol the
ultrasonic sensor and the zero flow point in the primary device The zero How
point in a primary device la Ihe level at which flow ceeses In a round pipe the
zero flow point would typically be the Invert or bottom ot Ihe pipe In a V notch
weir the zero flow point occurs when Ihe liquid behind the weir is level with ihe
bollom of th« V (There would still be liquid behind the weir plale but II would
not be contributing 10 flow) Sensor Height calibration is generally used when

• Access to the primary device is difficult (such as confined space entry in a
manhole) or

• There is no liquid flowing during Installation of the flow meter

1 From Ihe Main Menu. select OPTIONS>AOVANCED
OPTIONS>CALI8RATION>ULTRA8ONIC SENSOR

2 Selecl Calibrate U-SonIc using the up and down arrow sofl keys Press
ihe SELECT soft key

3 Select Standard as the lype of Ultrasonic Transducer using me CHANGE
CHOICE soft key Press Ihe ACCEPT son key lo continue

The speed ol sound In air varies with the temperature ol Ihe air The
Ullrasonic aenaor la equipped with temperature compensation lo help
eliminate the effect of temperature variation under normal site conditions
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4 Enter the ambient air temperature at the transducer location For oplimum
results, ellow enough lime (100 minutes) to ensure thai the sensor is al
equilibrium with Ihe surrounding ambient temperature Press me ACCEPT
soft key lo conlmue

5 Selecl the Sensor Height method and enter the new level

6 Enter ihe distance Irom Ihe lace ol me iransducer to the zero Now point ol
Ihe pnmaiy device

7 Press the ACCEPT solt key when finished

4 1 0 4 3 Setting the Invisible Range
The 980 Flow Meter is equipped with an Invisible Range lealure (ad|usiabie
deedband) to prevent false echoes From tops of channel walls ladder rungs
shelves, etc Refer to Figure 36 A user selected range ts defined which is
invisible lo the flow meter Extend the invisible range to where it meets or
overlaps Ihe highest expected level in the channel A gap ol al leas! 2 in
(5 cm) should be led between the invisible range and the highest expected
level Only objects beyond the invisible range can oe detected

1 From ihe Mam Menu select OPTIONS»ADVANCED
OPTIONS>CALIBRATION>ULTRASONIC SENSOR

2 Selecl Ihe Invisible Range option using the up and down arrow sofl keys
Press SELECT lo continue

3 Enter (he Distance to End of ihe Invisible Range using the numeric
keypad

4 Selecl either inches or centimeters using the CHANGE UNITS soft key Tne
distance must be greater than the minimum deadband ol 11 5 m (29 cm)
for Ihe 75 kHz Iransducer Reler to Figure 36

5 Press ACCEPT soil key when linished

Figure 36 Setting the Invisible Range

1

A Minimum Olslance (muil be at lean 1 1 Inches (29 cm) ~1 C Highest expected water level
~

B Invisible Range (sel to ignore lops ol channel walls) D Maximum Range

) ~1 C Highe

T~D Maxi
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4.11 In-Pipe Ultrasonic Sensor

4111 Mounting the In-Pipe Sensor

Mount the sensor over the center or the Flow stream where Ihe surface
turbulence is minimized (Figure 37)

Mount the sensor 2 m (82 in) away Irom obstructions located in front ol
the m pipe senor lo prevent inaccurate liquid level readings (Figure 38)

Level the sensor using the built in bubble level

Ensure the isolation gasket is in place and the mounting bracket
thumbscrews are ftnger tight to avoid sensor ringing

Install (he sensor within 4 12 m (13 5 It) of the lowest expected level (the
maximum range of the sensor) The intensity of the echo decreases with
distance at a maximum ol 1 31 dB/m (0 4 dB/ft)

Figure 37 End View of ln*Pipe

1 Pip« (size may vary)

i Mounting Clip

3 Vibration Isolation Gasket

4 Sensor

S Bracket Thumbscrew1(3 17cm (1 25 in ) long)

t Bubble Level

7 Sound Waves

8 Flow
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Figure 38 Side View of In-PIpe

Reflecting
Obstruction

\ Ll-
DD-

\\\\\\Q^FfcoTK^ \\\\x \v\\v \\^\\\\
A Minimum distance to reflecting obstruction (2 m (82 m ))

B Distance from Sensor
(Range 1 6cm (0 64 in ) lo 4 1 1 m (13 5 ft))

C 45° Deflector

D Ullrasonic Sensor

E internal Deaaband (18 21 cm (7 17 inches)) ]

4.11 2 Beam Angle
The narrow beam of sound lhat emanaies from Ihe boiiom of me tn pipe
ultrasonic sensor spreads out at an angle ol 112° ( 10 dB) as it (ravels away
from the sensor This means thai if the sensor is mounted too high above a
narrow channel the beam may be loo wide when it reaches the bottom ol the
channel This may cause falsa echoes from ihe sides on the channel walls

4 1 1 3 Programming the tn-Pipe Ultrasonic Sensor
The in pipe ultrasonic sensor does noi require operator programming unless
more than one sensor option is connected 10 the 980 Flow Meier When rnore
lhan one sensor option is connected

1 From the Main Menu selecl OPTIONS > LEVEL SENSOR

2 Select Ultra Sonic Sensor using the CHANGE CHOICE son. key then press
the ACCEPT soft key

4 1 1 4 Calibrating the In-Pipe Ultrasonic Sensor
Calibrate the in pipe sensor each time the sensor is installed at a new site
Calibrate the in pipe via one of two methods Liquid Depth or Sensor Height
Each method has its own advantages and disadvantages Liquid Depth
cahbrailon is ihe recommended calibration method use me sensor neighi
method only when Liquid Depth calibration is not an option An Invisible
Range can also be set which allows ihe transducer to ignore reflections Irom
obstructions between the sensor and the water surface such as ladder rungs
channel side walls etc

1 From the Mam Menu select OPTIONS > ADVANCED OPTIONS
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4.11.4.1 Liquid Depth

4.11.4.2 Sensor Height

2 Highlight Calibration, using the up and down arrow soft keys Press me
SELECT soft Key to continue

3. Highlight Ultra-Sonic Sensor, using the up and down arrow son Keys
Press Ihe SELECT soft key to continue

4 Highlight Calibrate U-Sonic Sensor and press the SELECT soil Key

S. Select the type ol ultrasonic iransducer (In-Pipe), using Ihe CHANGE
CHOICE soft key

8 Press me ACCEPT soft key

7. Enter the ambient atr temperature at the transducer location For optimum
results, allow enough lime (100 minutes) lo ensure thai the sensor is al
equilibrium with the surrounding ambienl temperature

The speed ol sound In air vanes with Ine lemperature of the air The ultrasonic
sensor is equipped with temperature compensation to help eliminate the
effect of temperalure variation under normal site conditions

8 Press the ACCEPT sofl key to continue

Liquid depth requires knowing the level or deplh of Ihe liquid In the channel
tnat is contributing, to (low Liquid depth calibration isthe recommended
calibration method for the in-pipe ultrasonic sensor

Continue from Step 6, above

1 Select Ihe Liquid Depth method

2. Take a physical measurement ol Ihe liquid depth (head) and enter Ihe
value

3 Press the ACCEPT soft key when finished

Sensor height callbrallon is generally used when access lo the primary device
is difficult (such as confined space entry in a manhole) or when Ihere Is no
liquid f owing during Installation of Ihe (tow meter This calibration method
requires compensation lor the Internal deedbend In the sensor housing
Measurement uncertainty increases to 0 85 m (0.028 n) for a 60 cm (2 II)
change in level from the calibration point Use this method only if the Liquid
Deplh method it not an option

Continue from Step 6, above

1 Measure the distance from the bottom of the sensor to Ihe zero How point
Add 18 2 cm (7.17 in) to the measured distance lo obtain ihe tolal zero
flow distance tor lh« In-pipe sensor Refer lo Manual Figure Side View of
In-Ptpe on page 4 of this change notice

t. Select Ihe Sensor Height callbrallon method and enter Ihe lolal zero How
distance from Step 1

3. Press the ACCEPT aott key whan finished
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4.11.4.3 Setting the Invisible Range
The 980 Flow Meier is equipped with an mvis-bie range leaiure to prevent
false echoes Irom lops of channel walls ladder rungs shelves elc A user
selected range is defined thai is invisible to the Flow meter Extend the
invisible range to where it meets or overlaps me highest expected level m (he
channel Have a gap o( at least 2 in (5 cm) between ihe invisible range and
ihe highest expected level Only objects beyond irie invisible range can be
detected

Note. When programming the invisible range 1821 cm (7 17m ) must De addea lo ihe
desired range to compensate for the internal deadDand distance between the sen so f
the reflector and the bottom of the sensor housing See Manual Figure Side Vie* o/
in-Plpe on page 4 ot in/s
change notice

1. From the Mam Menu, select OPTIONS>ADVANCED OPTIONS>
CALIBRATION ULTRASONIC SENSOR

2. Select ihe Invisible Range option usmg the up and down arrow sod Keys
Press SELECT lo continue

3. Ehler the Distance to End ol the Invisible Range using me numeric
keypad

4 Selecl either inches or centimeters usmg the CHANGE UNITS sort key
Press Ihe ACCEPT soft key when finished

4.11.5 Protecting the In-PIpe Ultrasonic Sensor
Keep the sensor and the reflector tree ol grease and dirt Smce the logger
listens" for the relatively faint sound of the returning echo a heavy coated

sensor will not be able to detect the echo wen and may noi provide accurate
level measurement

4.1 vein-Pipe Ultrasonic Sensor Troubleshooting
During surcharged conditions the ultrasonic level wilt give random depth
readings thai will need lo be edited in ihe application software

Symptoms of this hydraulic condition occur when me level appears erratic
within 5 7 cm (2 25 in ) ol ihe pipe diameter The readings will first appea'r to
(laHine Then the erralic readings (lhat in some cases exceed tne ptpe
diameter) will occur

II the hydraulics are frequently in Surcharge conditions use a submerged level
sensor instead of an m-pipe ultrasonic sensor

4.12 Velocity-Only Sensor
The Velocity-Only Sensor is an extremely low profile velocity sensor It floes
noi measure level The streamlined shape ol tne water probe allows velocity
measurement in very low-flow conditions When used m conjunction with a
level sensor (such as the Zero Oeadband Ultrasonic Level Sensor) the meter
can calculale flow Refer to Figure 39
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Rgur* 39 Velocity-Only Sensor

velocity Sensor -
Velocity Measurement

* Sound Waves

4.12.1 Programming the Velocity-Only Sensor
1. Prom the MAIN MENU, selecl SETUP»MODIFY SELECTED ITEMS

J Highlight Velocity Direction using Ihe up and down arrow soft Keys Press
the SELECT soft key to continue

3 Sel me velocity direction (upstream, downstream, or always positive)
using the CHANGE CHOICE soft key Reler lo Compensating lor Velocity
Direction on page 94 lor more information on velocity direction

4 Press Ihe ACCEPT soft key to continue

5 Highlight Velocity Unus using the up and down arrow soli Keys Press ihe
SELECT soft key to continue

8 Set tne Velocity Unils (fps or m/s), using ihe up and down arrow solt keys
Press tne ACCEPT soft key lo continue

7 Highlight Velocity Culoll. using the up and down arrow soil keys Press
SELECT to continue

8 Read the Velocity Culoff information screen Press any key to continue

9. Sel the Velocity Cutoff using the numeric keypad Press ACCEPT soil Key
to continue

10 Sel the Velocity Default, using ihe numeric keypad Press the ACCEPT
sod key Press the RETURN soft key lo go back lo Ihe Selup Menu or Ihe
Mam Menu key to relurn lo Ihe beginning

4.12.2 Calibrating the Velocity-Only Sensor
No calibration Is required for Ihe velocity sensor The transmit Irequency is
died with a highly accurate quartz crystal-controlled frequency generator thai
cannot be adjusted
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4.12.3 Installing the Velocity-Only Sensor in a Pipe

4.12 3 1 Important Guidelines for Velocity-Only Sensor Installation

Do noi msiatl more than one probe a! a lime in pipes (ess than 24 inches
in diameter (61 cm) Multiple probes m smaller pipes can creaie turbulent
or accelerated )!ows near the probes thai may cause inaccurate
measurements

• Mouni the sensor as close as possible to the bottom of the pipe invert to
most accurately measure low velocity levels

• Locate monitoring sites as far from inflow junctions as poss Die to avoic
interference caused by combined flows

• Avoid any sites thai conlain How obstacles within 2 to 4 pipe diameters in
front o( the probe installation (rocks siones pipejomis valve siems etc }
as Ihese will contribute to turbulence and generate h gh speed flows m tne
immediate vicmtiy ol the obstruction

• Avoid any sites with slow moving flows (hat will encourage tne buildup o'
silt m the invert or channel Excessive silting around tne prooe may mhib i
Ihe Doppler signal and decrease sensor accuracy ana may aflect depm
measurement accuracy

• Avoid sues with deep rapid Hows that w n make it physically difficult or
dangerous to install the probe

• Avoid sites with high velocity low depin (lows Splash over and excessive
turbulence will be present around the probe and data may oe inaccutaie

41232 Choosing a Mounting Band
Mounting bands and rings for depth/velocity and velocity sensors are listed n
Parts and Accessories on page 157 A complete mounting band assembly lot
pipe sizes less than 12 ft also requires one OeptlWeiocity Sensor Mounting
Clip (Cat No 3263) and one Scissors Jack Assembly (for band set only)
(Cat No 1533)

4 1 2 3 3 Connecting the Sensor to the Mounting Bands

Attach the sensor lo the sensor mounting clip using the ivvo sctews
provided See Figure 40

Attach tha clip lo ihe mounting band Mounting Rings come wilh pre
drilled holes for direct mounting of the sensor to ine ring

To reduce the likelihood ol debris collecting on Ihe cable ana
mounting band, route the cable along the edge ol the band and lasien ihe
cable to (he mounting band with nylon wire ties See Figure 40 The cable
should exit Ihe tied area al or near the top of the pipe to keep it out ot ihe
flow stream

Note If there is a large amount of
sin in the bottom of the pipe rotate
the band until the sensor Is out of
the silt fFipure 41) assuring thai the
sensor remains below (he minimum
expected water level at all times $<<t
should not be disturbed and must be
measured frequently if entered into
tnSighf* Gold software A Level
Adjust Is required (o offset level
sensors
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Figure 40 Atuchlng th* Sensor Mounting Band

|1 FUoepueta tor Spring Clip | 2 Velocity Sensor 3 Nylon Wire Ties

Figure 41 Avoiding Silt when Mounting th* Sensor

1. Water 2 sin 3 Pipe 4 Sensor
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4.12.3.4 Compensating for Velocity Direction
When programming the velocity sensors you may select one of three Velocity
Direction options and the velocity cuto'l/veiooiy defauii

Direction

Downstream

Always Positive

Velocity CutoH/
Velocity Default

Description

Use this option at sites with latrty consistent velocities and low to medium luroutefice Tr\e Uov* stream
Over the sensor should be relatively straight with no drops or turns near me measurement potni

Mount the sensor ir\ the pipe beveled edge lacing into ihe How where me flow siream emers me
measurement area (See Figure 42 )

Use this option when the sensor Is installed downstream ol the measurement point (where me Mow stream
exits the sile) This opllon Is uselul when more than one How stream enters a sue and me combined How of
all streams at a singta exit point is measured

Mount ihe sensor In the downstream direction rather than the typical upstream direction Mounting me
sensor backwards in this manner (see Figure 42) causes Ihe veiociiy direction readings 10 be me
opposite ol actual stream How By selecting the Downstream choice when programming me logge*
reverses the measured signal to show actual How direction (beveled edge downstream)

Wort The maximum velocity obtained tn this type of installation is 5 /ps

Extremely turbulent conditions can make it dilltculi 10 detect the How direction Particles m the How stream
(particularly near ihe surface ol the stream) may travel tn several oiHeient directions even though most o<
the How Is moving in one general direction Although the velocity magnitude is generally consistent m
Ihese cases reflections from the particles moving tn a positive direction (same direction as me Mow
stream) are so mixed up wilh those from particles moving in a negative d rection (oppose direction as
flow stream) thai determining actual direction is difficult

The Always Positive option logs all readings as positive regardless ot me measured signal direction Oo
not selecl this option at sites where negative (lows normally occur such as iidal eHecis on ocean ouilatis

The Velocity Cutolt option compensates (or problems encountered at sites with very low velocities and
extremely clean water Flow is difficult to measure In these conditions because clean water contains very
lew reflecting particles and extremely low velocities lack the turbulence to add air buobias (whicn also
make good reflecting targets) to the (tow stream

The Velocity Cuioff allows you to enter a default velocity value that s usea when tne Velocity Cutoff
set point is reached rather than report erratic velocities

4.12.3.5 Placing the Sensor and Mounting Band Into the Pipe
Point the front of the sensor (Vs\e side opposite ihe cable entrance) into
the flow See Figure 42

Slide the mounting band as tar mto the pipe as possible to eliminate
drawdown effects near Ihe end of Ihe pipe Locate Ihe sensor at the bottom
most point, in the channel II excessive stit is present on the bottom of me
pipe, rotate ihe band m the pipe until the sensor is out of the silt

Velocity-Only Sensor
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Figure 42 Placing the Senior Into Ihe Flow

Velocity SeMltOf
Normal Up«B*»m Petition

Velocity S*nsor
Downttraim Position

4.13 Submerged Area Velocity Sensors
Submerged Area Velocity sensors can measure level and velocity
simultaneously A submerged pressure transducer measures level Velocity is
measured with sound waves using the Doppler principle Refer lo Figure 43

Figure 43 Submerged Area Velocity Sensor

Submerged Depth/Velocity Sensor velocity Measuremeni
\\ Sound Waves

Pressure Transducer lor Level Measuremeni
(Submerged Depth/Velocity Sensor Only)

4.13.1 Programming the Submerged Area/Velocity Sensor
1 From the Main Menu select OPTIONS > LEVEL SENSOR

2 Select Submerged Xducer using the CHANGE CHOICE soft key then
press the ACCEPT soft Key

3 Follow Steps! -11 In section 4 12 1 on page 91
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Setting the Water Level
1 Take a physical measurement ot the water level ana enter me number

usmg the Level Adjust (unction on the instrument display

2 Measure from the surface water 10 the top of the pipe (B n Figure 4 4 j
then subtract this from the pipe diameter {A in Figure 44) 10 gel the water
level m the pipe (C in Figure 44)

3 Thts method prevents disturbances lo me tiow stream mat m gnt attect tne
measurement and keeps the tape measure or ruler clean

Figure 44 Measuring the Water Level

4.13 2 Calibrating the Submerged Area/Velocity Sensor
Calibrafing (he submerged area/velocity sensor synchronizes the meter
electronics with the unique characteristics of each individual probe in
addition the calibration compensates lor a drift m the output of the sensor thai
may occur as the materials in the sensor age To ensure optimum accuracy
the manufacturer recommends calibrating the submerged area/velocity
sensor when

• The sensor is first used

« Installing a new or different sensor on a flow meier or input receptacle

• The difference between the level reading of the flow meter and the
independent verification (measurement with a dipstick and ruler) i*
increasing

Note The data is constant i( the difference between the level reading ol the flow meter
and the Independent verification is constant recaiibration is not required

Note Errors can occur with the level reading Q( the (tow meter and ine independent
verification Errors are caused by variation In site conditions ana measurement
abilities These errors may cause slight venations ,n the difference therefore not
indicating a true change in the difference

This calibration requires a bucket with al least 7 in (20 cm) of water and
a ruler

1 From me Mam Menu select OPTIONS > ADVANCED OPTIONS >
CALIBRATION > SUBMERGED PROBE
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Always chat* the Level Adjust tvfien
renstallng the flow merer to/lowing
scaHxaeon (See Keypad
Description on page 19)

2 Place lha sensor Hal on a table lop or lloor wiin Ihe sensor (the plate wilh
holes) facing down onto Ihe surface (Figure 45)

3 Press any key

4 Place tha sensor lace up in me bucket or liquid Tap lightly lo remove air
bubbles II these bubbles are not removed you can receive lalse readings
Irom the censor during calibration (Figure 45)

5 Place Ihe sensor face down under al laast 7 In (20 cm) ol water Make
sure Ihe water surface s calm and the probe is stable

B Press any key

7 Measure Ihe deplh Irom the bottom ol tha bucket to Ihe surface ol ihe
water and enter Ihe value using Ihe numeric keypad (Figure 45)

B Press Ihe ACCEPT soft key

Figure 45 Calibrating the Submerged Area/Velocity Senior

4133 Installing a Submerged Area/Velocity Sensor In a Pipe

41331 Important Guidelines for Submerged Area/Velocity Senior Installation
Installing lha submerged area/velocity sensor follows Ihe same instruction as
Ihe velocity only sensor Refer lo Installing Ihe Velocity Only Sensor in a Pipe
on page 92
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MAINTENANCE

DANGER
Som* ot the following manual aectlons contain Information In the form of warnings, cautions and notes
thai require special attention. Read and follow these Instructions carefully to avoid personal Injury and
damage to the fnatrvmant. Only personnel qualified to do so, should conduct Ihe Installation/maintenance
tasks described In this portion ot the manual.

DANGER
Certains daa cnapttres aulvanta de ce mode d'emplol contfennenl des Informations sous la forme
d'avertlaaamenta, maatagaa de prudence et notea aul demandant una attention partlcullere. Lire et suivre
ces Instructions attantlvament pour evlter lea rlsques de blesaures dea personnel et de deterioration de
I'appareil. Lea tachaa d'lnatallatlon et d'entretten decrltes dana cette partie du mode d'emplol do/vent etre
seulement ettectuees par le personnel qualltU pour le falre

PELIGRO
Afgunoa da lot capftuloa del manual que preaantarnoa contlenen Informacl6n muy Imponante en forma de
alartaa, notea y pracauclonea a tomar. Lea y alga culdadoeamente eataa Inatrucclones a fin de evltar
ac&dtotea paraonataa y dafioa al Inatrumento. Laa tareea da Instalacl6n y mantenlmlento descrltas en la
preaertte eeccton deberan ear efectuadaa unlcamente por peraonas debldamente cuallflcadas

GEFAHR
EInlga der tolganden Abachnltte dieses Handbucha enthalten Inlormattonen In Form von Warnungen,
VoralchtamaBnahmen Oder Anmerkungen, die baaondera beachtet warden mussen. Lesen und befolgen
Sle dlata InstrvMonen aufmerksem, urn Verleliungen von Peraonen Oder Schlden em Gerat zu
yamalden. In dlesem Abachnltt beschrlebene Installations- und Wartungaaufgaben durfen nur von
queHfixterlem Personal durchgetQhrt werden.

PEW/COLO
Alcune parti dl questo manuale contengono Information! aotto forma d'avvertlmentl, dl precauzlonl
a di oseervajrionl to quail rtehledono una partlcolara attemlone. La preghlemo dl loggers tttentlvemenie
a dl rispettare quelle Islruilonl per evllara ognl farlta corporate • danneggfamenlo delta macchlna.
Solo fll operator! quallflcatl per I'uao dl quests macchlna aono aulorlzzatl ad atteltuare le operazlonl dl
menutenzlone daaerlttt In quesfa parte del m»nu»le.
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Section 4 Maintenance

This chapter expleins how to maintain, repair, and upgrade Ihe 980 Plow
Meter II describes now to open the case, inspect and replace (uses and
perform operating system software upgrades

4.1 Routine Maintenance
Routine maintenance ol Ihe 980 Row Meier consists of calibrating input
channels cleaning the case and maintaining tne sensors as needed

4.1.1 Calibration

4 1.2 Cleaning the Case

Calibration should be performed on all channels at Ihe proper interval lor lhal
type ol input (See Section 3)

Clean the outside of me case with a damp cloth and mild detergent Use a
non abrasive plastic cleanser on the front cover If necessary Avoid harsh
chemicals or solvents because they may harm Ihe case or log Ihe front cover

4.2 Upgrades, Repairs, General Maintenance
Only a qualified technician should service the 980 Flow Meter For example
steps thai require knowledge ol CMOS electrostatic discharge precautions
and advanced electronics training should only be performed by a qualified
technician II you need assistance in performing any of Ihe following service
steps please contact Ihe manufacturer

4.2.1 Internal Maintenance Items

The following items require access lo the inside ol me case lor service

• Interface connectors

• RAM memory batteries

• Fuses

4.2.2 ok Opening the Front Panel

DANGER
Debrenchei toafours les sources d sllmentsllon enterne au debllmelre svint
d ouvrlr le penneeu event

DAHOCR
Alweya disconnect external PELIQRO
power sources u the How meter Deaconecter alempre les tuentes ettemas de energls el medldor de tlu/o antes
before opening the front panel de sbrlr et panel oelantero

OEFAHH
Vor dem Abnenmen der Frontplstte unbedingt alle externen
Spannungsversorgungen turn SlrOmungsmessgerit unterbrechen!

PeHICOLO
Scollegere sempre I sllmentsilone eleltrlcs dsl mlsurslore dl portals prims dl
sprlre II psnnello trontsle

To open Ihe front penel loosen Ihe two hold down screws with a Hal blade
screwdnver
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4.3 /1A Fuse Replacement

DANGER
Internal power switch dots not
remove power trom the fuses.
Remove power frotn all external
power sources when Installing a
fuse

DANGER
L Interrupteur d alimentation Interne ne met pas les fusibles hors tension
Detiranchez toutes fes sources d alimentation ex femes )or»que vous instaltex un
fusible

PELIGRO
Et Interrttptor de energfa Interno no Interrumpe el flujo tt lot fustbies
Desconectar Is * fucntos externas de energta cuando at mstalar fuslbles

GEFAHR
Der eingebaute Nttzschalter unterbrlcht nicht die Spannungszutuhr tu d«n
Slcherufigen Vor dem Elnbau elner Sicherung unbedingt alle externen
Spannungsversorgungen zum Gerat unterbrechen!

PERICOLO
L Interuttore Intemo non toglie I *Hmentaxlon6 ai fusibitt Togliere I alimentazione
datl esterno quando si Installano I fuslblli

DANGER
For continued protection against
tire, replace fuses with onfy fuses
of specified type and current
rating

DANGER
Pour assurer la protection contra I** rtsquds d m candies rtmplacez let fuslbles
unlquement par des fualbtes du meme type et pour la m6me intensity

PELIGRO
Para una continue protecc!6n contra Incendlos nempiaxar los fusible t
unlcamente por los del tlpo y capecldad recomendados

GEFAHR
Zur Wahrung des kntlnulerllchan Brandschuties durlen die Sicherungen nur mi(
Slcherungen des glelchen Typs und mlt gleichen Stromkennwerten verwendet
werden

PERICOLO
Per una continue prolezlona dal fuoco soatituire I fuubtlt solo con attri di tipo
Specllico e di uguaie valore

The AC mam (uses are located in the customer w ring area Replace the fuses
as follows

1 Disconnect all power to the mslrumeni (including relay power)

2 Open Ihe front cover of the mslrumeni by loosening ihe Iwo
corner screws

3 To remove a fuse pull it straight out ot ihe clips thai hold it m place
A typical blown fuse will have a noticeable broken wire sirand inside
ihe lube Occasionally it may take an ohmmeier 10 ver ly I a (use ts
good or not

4 Replace the fuses (Fl and F2) with the same type and amperage
(T 1A 250V) (Cal No 015804) Over rai ng or bypassing a (use could
result m lire or electrical safely hazards
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Figure 46 Locating the Fuses (F1 and F2)

1 Ft andFZfJ 1A 250V)

4.4 Memory Batteries
RAM (random access memory) is a very reliable data storage medium lor
microprocessor applications Random Access Memory requires power at all
times to store its data, however II power is removed, Ihe data stored in the
RAM chip is lost Therefore il is noi feasible lo power Ihe RAM chips Irom the
meter power supply because you would lose your data and program sellings
every lime power is disconnected A separate bettery pack located inside the
How meter powers ihe RAM chips and Ihe real lime clock

The memory batteries consist of three AA alkaline cells They are located on
me rear panel assembly and are easy lo replace Use only good quality
alkaline AA battery cells as replacements

The memory batteries (Cat No SE 989) keep the program entnes and logged
data stored in BAM memory when the main power fails or is removed for
transport or replacement

If the memory battery voltage lalls loo low to properly maintain the program
sellings a wemlno. "MEMORY BATTERY" will flash in me lower right corner
ol Ihe display to alert you lo replace Ihe ballenes The meler uses a very
small amount of energy from the memory batteries during normal operation

4.5 Ultrasonic Sensor Maintenance
One ol ihe key features of Ihe Ullrasonic method ol flow measurement is the
low maintenance requirements lor Ihe level sensor (transducer) Clean Ihe
lace ol the Iransducer if it Is coaled by dlrl and grease To clean the Ullrasonic
Transducer housing, wipe wilh a mild soap and waler Strong solvents may
damage the transducer housing
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4.6 Cleaning and Maintaining Submerged AreaAtelocity Sensors

ATTENTION
LoriQuit vouf manipuiet ties matArtau* det ecrianflllont al a«t Ottcnet* porte*
dtts lunettes et dos gants en latex pour ^carter foul risque d infection ou d«

CAUTION maladle
When handling materials,
samples, and waste wear goggles ADVERTENCIA
and tatex gloves lo avoid illness Al manejar materiales muastras y dascartea Itevar galas y guames d« tiltx
or Infection para aviiar Infecclones o entermedades

ACHTUNG LEBENSGEFAHRI
Der Umgang mlt Reagenzien Proben und Abfall kann gesundhensschJtaiich
soln.evtl besteht tnfaktlortsgetahr Unbedingt Schutzbnlle und
Latexhandschuhe tragenl

ATTENZiONE
Quando si manegglano matertatt campfonf ft scarichl indossara I guantt
protettlvi ed I disposltivl dl protezlona per evttaee (nfejtionj » maialtie

Clean ihe transducer pon when

• Upward drift occurs in your readings

• Level dala are missing or incorrect but veioc iy oata are valid

• Silt has deposited between the transducer and us proieci ve cover

Do not clean the transducer unless n shows signs of dr fi or malfunction Do
not clean ii just because it appears dirly

4 6 1 Submerged Area/Velocity Sensor Cleaning Procedure
When cleaning the transducer, use the most gentle technique possible Do not
use any type ot obfect to remove sediment from lha face of the transducer
Foreign object damage to the transducer wttl void the warranty'

1 Soak ihe sensor in soapy waler for 24 hours

2 Remove the screws Irom the protective cover (Figure 4?)

3 Remove the cover and gasket

4 Carefully swirl the sensor in soapy waier to remove soil For stubborn
deposits use a spray or squeeze oottie

Note Do not soak the sensor in
bleach Bleach wilt permanently
damage the sensor

S Clean the gaskei and cover

8 Reatlach tha gasket and cover Tighten me screws to 10 inch pounds or
until ihe gaskei star ts to expand out uom under the cover
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Figure 47 Removing the Protective Cover

1. Gasket

2 Protective Cover

J. Screw* (dfr-M x */i«)

4. Transducer

4.6.2 Changing the Desiccant
Your sensor contains a tube the! equalizes the elr pressure in the transduce!
end the oulslde air pressure Moisture may become Irapped in this lube
A desiccant-lilled canlsler helps remove moisture Irom this lube end Irom me
sensor The canister contains beads ot silica gel. When Ihe beads are blue,
they can remove moisture Irom the air. When they are pink, ihey cannol
absorb any more moisture from the air.

When the besds begin to turn pink, you must replace or reluvensle (dry out) Ihe
beeds. You cen permenentty dsmsge the sensor It the oeslccsnt Is not
maintained. Never operate the sensor without the proper deslccsnt.

4.6.3 Desiccant Replacement Procedure

1. Use a slight twisting motion to twist the boitom end-cep unlil Its slots align
with ihe retaining clips

Note: H you are rejuvenating the
beads, remove them trom the
canister and heal et I CO-ISO -C
(212-350 'F> una Ihe beeds turn
blue again II ine beads do not turn
MM. replace mem with new beads
Do not heat the cansler It will melt

2. Gently remove the end cap by grasping It and pulling il straight out

3. Pour the desiccant beads oul ol the camsier

4. Remove Ihe tubing al the lop ol Ihe canisler (Figure -18)

5 Remove the cenisier from its clip

Page 97
Cleaning and Maintaining Submerged Area/Velocity Sensora

Section 4

Not*; Applying O-nng grease
(beryllium grease) to new or dry O-
rings improves the ease ot insertion
sealing and life span ol the O ring

6. Hold the canister up to the light and inspect the hydropnooic duet (or
tearing or obstruction

• II you see a small, dim light spot while looking through the hole the
filter 19 tn good condition 11 you see a bright light spoi me litter if
probably lorn Replace the filter

• ll the desiccant beads were compietely saturated with waier or me
filler may have been saturated with waier or grease replace tne wier

If you need to replace the filter, complete the Hydrophobic Filter
Replacement Procedure on page 99 ihen continue with siep 8

7. Refill the canister lube with blue desiccant beads (Cat No 3624) Inspect
the O-nng (Cal No 5252) on ihe oouomcap (or clacking pits or
evidence ol leakage Replace if necessary

0 Make sure mat the O-nng is clean and f ree of dirt or oebns before
replacing the end cap

9. Reinstall ihe end cap and check to make sure thai the vmyi tubing is
securely fastened at each fitting

4.6.4 Hydrophobic Filter Description
A single Teflon® hydrophobic filter (Cat No 3390) is installed in me lop of ihe
canister to prevent liquid Irom enlermg the vent luoe This filler is very reliable

For best performance and to avoid grease buildup on the filler during
submergence or surcharge conditions hang me canister vertically so thai the
end facing the sensor points downward

Figure 48 Removing the Tubing

To Sensor

1 End Cap

2 O-rlng

3 Oesiccanl Container

4 Teflon® HydropNouic Filter (Cai No 3390)

5 Vinyl TuD
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4.6.5 Hydrophobic Filter Replacement Procedure

1 Using a deep-well hex socket (11 mm), unscrew the hex-head tubing
nipple from the lop ol Ihe canister end discard the old filler

2 Discard any remnants ol Tenon lape Irom ihe nipple's threads Reapply
two turns of Tellon tape (Cal No 10851-45) to the threads, pulling Ihe
tape into the threads until it conforms lo the shape ol Ihe threads

3 Place a new filler (Cal No 3390) over the hole Make sure thai Ihs
smooth side of the filter faces Ihe inside of the canister See Figure 49

4 Place Ihe threaded nipple on lop ol the tiller

5. With a slight pressure, press Ihe filter Inlo Ihe hole wilh Ihe nipple threads
and begin threading the nipple Inlo Ihe hole The filler will dellecl upward
and feed completely into Ihe thread until it disappears The filter must
rotate with Ihe nipple as il is threaded into the cap II it does noi it is torn
Start over with a new tiller

6 inspect the installation In the upper cap, a small, dim light spot should be
visible when held up to Ihe light A bright spot Indicates a lorn tiller Stan
over wtth a new filter

Figure 49 Replacing the Hydrophobic Filter

Filter smooth side down 2 Hex head tubing nipple 3 Finished assembly
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Appendix A Working with Primary Devices

Working with Primary Devices and Sensor Operation
Installing Ihe sensor in any primary device requires familiarity with Ihe proper
location lor head measurement in lhat particular primary device Just as the
proper installation of Ihe primary device itself is critical to obtaining optimum
flow measurement accuracy, the appropriate location of the submerged or
Ullrasonic sensor also greatly affects flow measurement accuracy

Always consult the manufacturer of your primary device, whenever possible,
tor details concerning the proper location of ihe sensor

Setting an Offset (For Use In a Weir)
When installing a submerged sensor behind a weir you may need lo "offset"
the actual reading from Ihe submerged sensor to compensate for Ihe
difference in height between the submerged sensor and Ihe crest of the weir
This allows you to place me sensor at an arbitrary height In Ihe weir, as long
as it is located below the crest ot the weir (and al the proper distance
upsiream from Ihe weir plate) See Figure 50 for details on head
measurement locations in a weir

In Ihe text example below

• The distance between the crest of the weir (bottom of the V ) and the
submerged sensor Is 4 m (10cm)

• The distance between the surface of the water and the submerged sensor
Is Bin (15 em)

• The level ol water which is contributing to Flow is 2 in (5 cm) (water
flowing over the weir)

Entering 2 In (51 cm) using Ihe LEVEL ADJUST key will provide the desired
offset As Ihe water level fells 10 the bottom of Ihe 'V" Ihe How meter will read
zero level and zero flow If Ihe level falls below the cresl of the weir, due lo
evaporation or other reason, the level will read a negative number and Ihe flow
will remain at zero

The Key to proper level setting is to adjust your level (using Ihe LEVEL ADJUST
key) to Ihe level which is contributing lo flow In a round pipe Ihe level
contributing to flow Is Ihe distance trom the surface of the water lo the Invert
(bottom) ot the pipe In a flume the level contributing to flow is ihe distance
Irom the surface ol the waler lo Ihe floor ot Ihe flume

Types of Primary Devices
Use the primary device Illustrations lhat follow at general guides (or proper
head measurement location in commonly used primary devices Contact your
primary device manufacturer lor mote details
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Figure SO Weir
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Figure 51 Partha.lt Flume
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Figure 52 Palmer Bowlus Flume (with Integral Approach)

I-— Upper Trans t on~*-

- Preferred Head Measurement Po

Lowe _
t ans on

Waler Surface Sma I jump sfiou d occu he a

Downs earn Depth

—' Upstream Depth
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Figure S3 Leopold-Lagco Flume

- Submerged Prob*
{Prelerred Mead Measurement Point)

Upper Transition Lower Transition

- Prelerred Head Measurement Pohl

• Water Surface Smalt jump should occur here

• Upstream Depth
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Figure 54 H-Flume

^
Inlet Bulkhead

FLOW ""̂  L\

Approach
Section

Pipe SiuD

Figure 55 Round Pipes
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Appendix B Troubleshooting Measurement Errors

Troubleshooting Measurement Errors From Electromagnetic Fields
Measurement Inaccuracy can ba affected by numerous factors, one ol ihese
factors is Redlo Frequency (RF). The 960 Flow Meier is designed lo be
resistant to RF fields and other Eleclromegnetlc Interference (EMI), however,
RF fields al certain frequencies (al or above 10 Volt/per meler level) can
cause disturbances lo measurement circuits causing inaccurate
measurements. It RF Is causing measurement errors, the Iranmitier(s) are
usually located near the 980 Flow Meter When the transmitters) are loo
close to the Instrument, remove or move Ihe transmitter farther away from Ihe
960 Flow Meier

The following tables provide RF frequencies and levels that can cause
measurement errors. Compare eny local transmitters and its transmitting
frequency to the tables listed below

Analog Input

Offending Frequency
(mega Hz)

90.5

119

141

392

Measurement Error
(mllll V)

28
12
11
9

Specification
(mllll V)

not specified

not specified

not specified

' not specified

Temperature

Offending Frequency
(mega Mi)

64

93.7

105

12S
127

131
150
324

382

Measurement Error
(•C)

19
2.1
9.6

3.6

22
3.8

2.3
1.9
7.5

Specification
CC)

noi specified

not specified

not specified

not specified

not specified

not specified

noi specified

not specitied

not specified

Level Accuracy

Offending Frequency
(mega Hi)

31.43
44.94

37400

Measurement Error
(Inch)

1.300

0.430

0780

Specification
(Inch)

0.36

036

036
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Appendix C Programming Features

Review All Items

Displaying Data

To view programmed entries without accidenlly changing any ol Ihe
information, select th* Review Ml Items Irom the SETUP menu. This
information Hilt more than one screen, scroll through Ihe setup Information
one pege et a time with the arrow keys Press the MAIN MENU key to exit.

11:00 AM2I-AHR-
REVISION:
FLUME TYPE:
FLUME SIZE:
SAMPLER PACING:
FLOW UNITS:
LEVEL:

Ot

1.00
PALMER BOWLUS FLUME

12 In.
mgd
gal
In

STATUS SCREEN

11:00 AM 21-APH

CHANNEL 3 ppm
CHANNEL 4 ppm
CHANNEL > ppm
CHANNEL* ppm
CHANNEL 7 ppm
MEMORY MODE

-01

NOT LOGGED
NOT LOGGED
NOT LOGGED
NOT LOGGED
MOT LOGGED

WRAP

STATUS SCREEN
1 mln ,
1 mln 4
1mtn I
1 mln
1 mln

Selecting the Channel

The Display Data function provides the recorded data for any channel being
logged in a tabular report or a graph

In addition, for tabular reports, the dale can be viewed from the beginning,
from the end, or from e specific point In ume A flreph can display any 24-hour
period zoom In 10 any portion of Ihe 24-hour period for finer delail or center
ihe graph on a specific point in lime

1. Pre«» DISPLAY DATA from the Main Menu lo display a list of logged

••

•V"̂ ^^^^^^^^^M 1. rrmv marî ir w«i« iivui IIIB mam ivionu iu uiapiaj a ,141 v, ,w^^wu

t ĵ ^^^^H channels

Note: Onry f>e ehannals tor 3. Highlight the desired channel using the up and down arrow soil Keys Ihen
which loggmf has been enabled press the SELECT soft key
wtibeisled

ll£̂ j£}jj2Hiiiî Q^HM>HLML>flê HLleVist*3ESQ£i9Lv<
SELECT

RETURN

FLOW

PH

t

1
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Tabular or Graph Format

Highlight the desired display method using me up and down arrow soli
keys then press the Select sofl key

11:OOAM21-APR-01 DISPLAY DATA

Table 27 Display Data Functions and Descriptions

Function Description

Display Data by Table

View from start Displays Ihe daia for the selected channel beginning with
memory

View from end: Displays the data lor ma selected channel beginning trom

View from time/date. Displays ihe data lor me selected channel beginning
Enters a new desired itme and date

ihe first {oldes

he mosi recen

Irom any desi

) da

poi

ed ti

Note: Totals displayed are calculated by summing the logged data lithe date selected precea
logged data (memory has wrapped) the total will be incorrect

a point in

TI m memory

•ne and dale

s available

Display Data by Graph

Graph day. Displays daia lor a specified date Data tor the selected dale is graphed from midn gni lo midnight
Graph point In time: Displays data for a specified time and dale The graph displays three hours ol daia wim
Ihe selecled polnl In the time al the corner ol the graph

Graph partial day Zooms In on a portion ol ihe logged data
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Graph Manipulation

Table 28 Graphing Functions and Descriptions

Functions Description

Status Bit

Displays the time data measured value and unit ol measure al Ihe intersection ot ihe data cursor Placing the
cursor's daia on the status bar eliminated the need tot X or Y axis labels and provides a larger graph viewing

Moving the Data Cursor with the Arrow Keys

The data cursor appears as a vertical line in Ihe center ol the graph Moves the data cursor lo the lelt or tight by
using ihe soft keys or the numeric keypad

Moving the D*U Cursor with the Numeric Keypad

The keys 0-9 represent a percentage of full scale Pressing a numeric key on the keypad while a graph Is
displayed causes the data curse* to Jump lo the location on the graph thai Is represented by lhat key
For example pressing me 0 key mov*s the data cursor to the ler left end or 0% position on the graph Pressing
the 5 key moves (ha daia cursor to the middle or 50% position ot the graph Pressing the 9 key moves the cursor
tot* 90% position ^ _____

Next Charm*! Son Key

Onpha data from the next togged channel For example It the 9801* togging Level Flow and pH and ihe Level
graph is curnnity displayed the NEXT CHANNEL son key causes lha Flow channel to be graphed Pressing
N«xt Channel again will create a graph (or pH channel Pressing NEXT CHANNEL again returns lo the Level
graph selects a lime period ot interest and compares dlHereni graphs ____

Graphic Display Averaging
The 980 Row Meter can display a graph that consists of a maximum or
160 individual dots Since a 24 hour period could contain as many as
1 440 data points (assuming a one minute recording interval one reading
each minute) \\ would be impossible to plot every data point on the graph

When more than ihree hours (more than 180 minutes worth) of data is
graphed tha data points must be averaged When graphing a partial day ol
Ihree hours or less all data points are graphed with no averaging

When viewing a graph with more than 160 data points zoom in to the area ol
interest (using the) Graph Partial Day option) before all of Ihe individual data
points are displayed

Options Features
11 00 Ml 21 -APR -01

ADVANCED
OPTIONS

READY TO STAR!
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The Options menu can sel ihe

• Time and Date for ihe real I me cloch n the 980 Flow Me

• Program the advanced features of the How meler

• Selecl level sensor when multiple sensors are nslalleo

Setting the Time and Date
From the Mam Menu selecl OPTIONS > TIME/DATE

Advanced Options

11:00 AM 21-APH-01

ACCEPT

CLEAR
ENTRY

CHANGE
AM/PM

_ AM APR

MODE 12HRFORMAT

USE »/• KEY TO CHANGE 12/24 HH FORMAT

Starting with the hours and minutes use the numeric keypad to enief
numbers in Ihe flashing cursor Use Ihe +/ keys to toggle between 12 hour
and 24 hour lormats Use the soft keys on Ihe r ghl ol Ihe d splay lo loggle me
AM/PM and month fields to the desired selection Press me CLEAR ENTRY
key to clear all numeric fields When complete press the ACCEPT soft key to
save ihe changes

1 From the Main Menu select OPTIONS > ADVANCED OPTIONS

11:00 AM 21-APR-01 ADVANCED OPTIONS
4-20 mA OUTPUTS
ALARMS

COMMUNICATIONS SETUP

DIAGNOSTICS
FLOW TOTALIZER

2 Use the up and down arrow soft keys to n ghlight iha choice then press
the SELECT solt key to picK that item

3 Proceed through the series of screens to configure \he parameters for ihe
selected item
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Advanced Options Include the following,

• 4-20 mA OulpuU (Section 4 1 1 )

Alarms (Section 4 4 1 )

• Calibration (Section 4)

• Flow Totalizer (Section 4 3 1 )

• Diagnostics (Diagnostics on page 124 )

• Data Log (Data Log on page 122)

> Storm Waiar (Storm Water on page 128 )

• Sel Point Sampling (Sel Point Sampling on page 126 )

• Languages (English Czech Danish French German Italian
Portuguese and Swedish Dutch, and Spanish
(The 960 supports English and one other selecled language)

Alarms

Note Ftonfefl and Flow Rale ol
Cntnge alarms are High Sel Point
cerumens ftey taM no deadband
era they ate time dependent

Note )bu mutt log nJnhlK>i/M«n
alarm on s ralnatH condition
»mae you must top How In order
to Implement an starm on a Itow rate
derange Hyouhroel you are
reminded when me program begins

Setting lh« DMdb»nd

Alter entering the I rip point enter a •Deedband" value The deadband is the
area between alarm turn on" and "turn ofl"

The purpose ol setting a Deadband Is to eliminate alarm relay chatter which
may occur II the turn-on and lurn-oll values ara loo close together Small
fluctuations that occur when Ihe reading Is al or near the Irlp point can toggle
an alarm relay on and ofl vary rapidly

In the pH example (Figure 56) the Deadband Is sel to 0 10 pH When the pM
reached « 9 (tower dashed line) the alarm tripped but the alarm did not turn
ofl until ine pH came beck up lo 7 00 This difference Is the Deedband setting
which should b* set according to Ihe characteristics ol the Hem being
measured

Four alarm relays are provided with 8PDT (Form C) contacts
The normally open, normally closed and common contacts are on Ihe
terminal wiring board

Multiple alarms can be enabled one al a time Mulliple alarms can ba
assigned lo individual trouble conditions to Individual relays or assign lo ell
the same relay
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Figure 56 Deadband Concept

760

740

720

a 700

680

660

640

• Alarm Ofl

Deadband
i

Alarm On Low Alarm Set Point = 6 9 pH

Data Log

Logging Intervals

Note The Review All Hems
selection from the Setup menu
Indicates the maximum available
togging hours for the chennels and
recording Mentis you selecled
The flow meter calculates this
IntormaWon when Ihe program la run
using the RUN/STOP key

From the Main Menu selecl SETUP > ADVANCED OPTIONS > DATA LOG

The 980 Flow Meter can record up lo 115 630 readings from any or all inpul
channels and slore them in solid slate battery backed memory lor later
viewing or retrieval

This option selects logged input channels the frequency ol logged
channels (Logging Interval) and expla ns what to do when the memory
becomes full

Logging Intervals are designed lo optimize the available memory so that
readings can be logged lor a longer period of time A Logging Interval is the
time period over which readings are taken and Ihen averaged

Logging Interval—Continuous Mode
When a one mmule logging Interval is selected a reading will be taken
approximately every second but no daia are logged unlit Ihe logging interval
ends Al lhat time the readings are averaged over the logging interval thai
average Is logged

When a live-minute logging Interval is selected readings are SMI taken every
second but Ihe daia are noi logged unni ihe live minute logging interval ends
At lhat time the readings are averaged over ihe previous I ve minutes that
average Is logged

Longer logging intervals result in a longer tolal record ng time Lower
resolulion also occurs since more averaging is done at higher logging
intervals Choose Ihe shortest logging interval possible while sun making daia
colleclion convenienl Pick a logging interval that almost fills memory over me
course ol one month if data wilt be collected monthly
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Table 29 Logging Intervals vt. Total Recording Time tor Each Memory Configuration'

Lodging Interval

1
2
3

S

6

10

12

15

20

30

60

Total Recording Tim* (daya) before memory la full with 51 2K ByleB ol RAM
(approx 115 630 readlnge)

80

160

2AO

401

481

80S

963

1204

1606

2409

4918

• Assuming one togged channel

Data Logging Memory Allocation Options
The 980 Flow Meier uses e management scheme called 'Dynamic Memory
Allocation* All readings are logged In battery-backed Random Access
Memory (RAM) RAM memory Is allocated to each channel dynamically
dunng operation II one channel is logging at 5-Biinute intervals and a second
channel logging al 1-minute Intervals, lha meler automatically configures
memory so trial both channels (ill memory at Ihe same lime Five times as
much memory Is assigned to the channel that Is logging al 1 minute intervals
than the channel lhat is logging at 5 minute intervals

Wrap Memory Mode
The 980 Flow Meter uses wrap memory In Wrap mode when memory
becomes lull, Ihs oldest reading is discarded each lime a new reading is
taken When memory becomes full, the flow meler continues to operate and
log data This mode i$ best used lo receive (he most recent data readings

Datalogging Configurations
To configure the 960 Flow Meier lor daia logging

1 From the Mam Menu selecl OPTIONS>ADVANCED OPTIONS> DATA LOO

2 Highlight SELECT INPUTS using Ihe up and down sofl arrow sofl Keys
men press the SELECT sort key to continue

3 Highlight the channel you wish lo log using Ihe up end down arrow solt
Keys Certain channels require more information reler lo

4 Selecl Logged or Not-Logged using Ihe CHANGE CHOICE solt key Press
the ACCEPT soil key lo continue

5 Enter a logging Interval using the numeric keypad Ihen press Ihe ACCEPT
sofl key lo continue Valid logging Interval are shown on the status her
along the Bottom edge of Ihe display
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6 Select another channel \o configure or press Ihe RETURN soft key to Dack
up one step or press the MAIN MENU function key *o return 10 ihe Mam
Menu

Table 30 Setup Parameters for Specffic Channels

Channel Name

Process Temperaiure

Rainfall
pH/mV

Analog Inputs

Diagnostics

Keypad Test
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1 Select Logged or Noi Logged using ihe CHANGE CHOICE s

2 Press the A.CCEPT soil Key to connnu«

3 Enter (he Logging interval using ine numeric Keypad

4 Selecl Temperature Units "F ot "C (ihisis ine only place in
software where temper;

Secilon J 5 1 on page 74
an De cnanged)

Section 4 9 1 on page 77

Flow Uniis on page 60 and Love Units on page 6

Seciion 4 2 1 on page 70

From the Mam Menu seleci OPTIONS > ADVANCED OPTIONS > DIAGNOSTICS

In addition to the automatic diagnostics lhat are performed upon power up
tha following manual diagnostics are available

• Keypad Test

• LCD Test

• Demonstration Graph

• Velocily Analysis (only meiers with area velocity capability)

• Events (iog\

Keypad Tesl provides a simple means ol verifying the operation o( all Irons
panel keys Selecling KEYPAD TEST from the diagnoses menu will bring up
the (allowing screen

Pressing any key on ihe front panel {except lor the upper felt sod key) wil
cause that Key label lo appear in Ihe center of the display

All numeric keypad keys soft keys and function keys may be lesied in this
manner

To end press ihe QUIT soft key (this also verifies the upper left
soft key operation)
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LCD Test

Demonstration Graph

Velocity Analysis

Event Log

Display Test verifies all Ihe pixels In the Uqutd Crystal Display (LCD) are
functional The LCD Is mada up of 14,400 pixels that are turned on and off as
needed to create the display of graphics and text Each Individual pixel Is
turned on and off by its own transistor II a transistor fails, Ihe pixel will not turn
on. potentially causing an unreadable or confusing display

Select LCD TEST from the Diagnostics Menu The display will become black
lor 3 seconds To verify that ell pixels are functional A defective pixel will
stand out as a white dot in the held ol black dots A message, 'THE DISPLAY
WILL REMAIN INVERTED FOR 3 SECONDS' is shown for 2 seconds
followed by a 3-second period with all dots turned on

The demonstration graph provides a small portion of demonstration data to
use when learning how lo use Ihe graphing screen for Ihe lirsl lime or for
training others on its operation No data logging is required to use the
demonstration graph

A velocity sensor must be installed In the flow stream and must be connected
to the meler In order for this diagnostic lo work. This diagnostic allows the
viewing of 'real time* readings directly from the Submerged AreaA/elocily
Sensor u shows Ihe currenl velocity Signal Strength (percentage ot Doppler
signal returning lo Ihe sensor) and a 'reel lime velocity measurement ol lha
How stream. Use this diagnostic to determine that Ihe sensor is mounted for
optimal velocity measurement The closer to 100% the Signal Strength Is, Ihe
more stable the velocity reading will be If Ihe signal seems low (50% or less)
it may be due to Improper installation ol the sensor or a lack of paniculate in
the flow stream

The Event Log diagnostic provides a lime/dale stamped llsl ol significant
events occurring In Ihe now meler. R«vl«w these events to find out when an
event occurred and what events preceded or followed the event of Interest
Evenls may b* viewed In chronological order (rom the beginning or end ol the
eveni list by selecting VIEW FROM START or view FROM END respectively

Page 125
Programming Features

Appendix C

Fixed Alarms
Fixed alarms (Table 31) show the On/Off status associated with me alarm
For instance. U-sontc Echo Loss On at some time/dale will appear When me
condition enas U-somc Echo Loss OM will appear

Table 3

Event

MEMORY BATTERY

MODEM FAILURE

U-SONIC ECHO LOSS
XOUCER RINGING

U-SONIC FAILURE
RS485 TIMED OUT

1 Event Log Fixed Alarms

Explanation

Internal memory Daliery is low

Modern chip/modem board failure
No return signal detected
The return signal is delected 100 soon
Ultrasonic board detects an error

Communication problem witn RS485

Channel Alarms
Channel alarms snow the value thai caused ihe alarm lo occur or go away
and show a status ON/OFF to indicate il Ine alarm occurred or wen! away at
lhal time/dale

Event Log Channel Alarms

• LEVEL

• FLOW RATE OF CHG

• RAINFALL

• CHI

• CHS

• CH3

• CH4

FLOW

pH

CHS

CH6

CH7

VELOCITY

TEMPERATURE

Set Point Sampling
In Ihe 960 Flow Meter, sel point sampling allows the conlrol ol an automatic
liquid sampler Irom up \0 14 diflerent sources individually or simultaneously

Upon reaching a user-defined set point trigger tne How meter provides an
oulput signal al the Sampler Interface (see Wiring the Sampler on page 42)
lor details on the sampler Interface) This signal can be used to tell a sampler
such as Ihe Model 900 Sampler thai a sel point condition has been reached
and samples should be taken

Sel Polni sampling dellnes a sel ol limits lhal mhibii sampling uniil an
upsel condition occurs, causing the limits to be exceeded In tms manner
time and money and collecting end lestmg samples that are within limits is noi
wasted, because sampling is enabled only when the waste stream falls
outside Ihe sel points
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Table 32 shows all possible sampling triggers and appropriate sellings

Table 32 Sampl

Sampling Trigger

Level

Flow

Flow Rate ol Change

Temperature
pH

Reinlftlt

Anatog Input Channel 1

Analog Input Channel 2

Analog Input Channel 3

Analog Input Channel 4

Analog Input Channel 5

Analog Inpul Channel 6
Analog Input Channel 7

"Q Triggers

Settings

High and/or Low condition deadband
High and/or Low condition, deadband

Htgh condition within time interval

Htgh and/or Low condition, deadband
High and/or Low condition, daadband

High condition within time Interval

Htgh and/or Low condition, deadband

High and/or Low condition, deadband

High and/or Low condition, deadband

High and/or Low condition, deadband

High and/or Low condition, deadband

High and/or Low condition, deadband

High and/or Low condition, deadband

Hole: tbu must log rainfall to use
set point samptng on < rainfall
condition, Hiewtse. you must log
How In order to Implement set point
sampling on a flow rate ot change II
you hrgel. you are reminded wfwn
the program begins

To enable Sel Point Sampling

1. From ih« Main Menu, selecl OPTIONS> ADVANCED OPTIONS > SETPOINT
SAMPLING.

2. Highlight SETPOINT SAMPLING} using Ihe up and down arrow soil keys on
me Advanced Opllons Menu, Ihen press Ihe SELECT sofl Key

3. Highlight the desired sampling irigger (see Table 32), men press the
SELECT soft key

4. Highlight either SAMPLE ON HIGH CONDITION or
SAMPLE ON LOW CONDITION

5. Press the CHANGE CHOICE soli Key lo enable or disable the sampling
Irigger (or this condition

6. Enter the desired high or low trigger point using the numeric Keypad, ihen
presi Ihe ACCEPT solt Key

7. Enter a Deadband value (see Setting the Deadband on page 121) or, il
programming for Row Rate 01 Change or Rainfall, enter a time interval
within which the flow or rainfall change must lake place

Sample on High Condition and Sample on Low Condition can be enebled al
the same lime. There is no limn to the number ol sampling triggers lhat can be
enabled at one time
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Storm Water
A special Storm Water monitoring program designed specifically to meet ihe
NPDES storm water requirements is built m 10 ihe 980 Flow Meier Rainfall 15
monitored with an optional Ram Gauge A connection is then made from me
980 Flow Meier Sampler Interface lo an automatic liquid sampler

A typical storm water program might Pe configured to activate when a storm
causes a level ol at least 3 in (76 cm) in the oullall channel and 0 10 m
(2 5 mm) of rainfall within 30 minutes Or, .1 might be desirable 10 activate me
program il either ihe rainfall occurs or the channel level exceeds the limit Any
combination o( rainfall and level conditions can be used to activate a storm
water program Specific requirements can vary, however, from stale to slate
Consult state regulatory groups lor recommendations on siorm waler permit
requirements (or specific applications

To configure the Storm Waier program in the flow meter proceed as follows

1. From the Mam Menu, select OPTIONS > ADVANCED OPTIONS > STORM
WATER

2. Highlight STORM WATER on the Advanced Options Menu men press me
SELECT soft key to continue

3. Press the CHANGE CHOICE soft Key to enable Siorm Waler ihen press
the ACCEPT sofl key

4 Selecl a Star! Condition

• Ram

• Level

• Ram and Level (both conditions must be met for ihe program lo
begin)

• Rain or Level (either condition must be met for ihe program to begin)

5 Enter the Start Condition limits

• For Ram, enter tha amount ot rainfall and the time period within which
it must fall

• For Level, enter the level limit

• For Ram and Level and Rain or Level enter the amount of ramlan and
the time period within which it must fait and ihe desired level hmii
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NMM.

Program Software Veralona for:

Flow Mater. I DTU:

Date- Serial No : ID No :

Insight* Gold InSlght vialon StreamLog

Bade Programming Guidelines

SETUP MENU

Go through ell items in the Selup menu and configure each one to your
requirements.

J^exl. review the items in the Advanced Options menu and configure any
items you need.

Always check Data Logging and Totalizer Setup Data logging channels
must be enabled if you want to record the data In memory Also, the
totalizer should be configured with an acceptable scaling factor for me
flow rale at each sue

Go to the options menu and set the time and dale il Ihey have not already
been sel

When finished, press the RUN/STOP key to start Ihe program

Photocopy the following worksheets lo record your program sellings al
each site for easy reference

From the Mam Menu, selecl SETUP. MODIFY ALL ITEMS

1 Select FLOW unit of measure (gps. gpm. gph, Ips, Ipm. Iph. mgd, aid, els.
elm, cth, cfd. cms. cmm, cmh. cmd)

2 Select LEVEL unit of measure (cm. m. in , ft) .

3. Select B PRIMARY DEVICE

Flume Type Size

Weir Type

Nozzle Type

Manning Formula:

Slope _ , Roughness

Power Equation:

, Size_

, Size_

, Pipe Diameler_

Head vs. Flow

4 Enable PROGRAM LOCK password (Y / N)

(Password Is always 9800)

S. Enable SAMPLER PACING (Y/N)

Flow Interval Flow unll ol measure .
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8. Enler a SITE IDENTIFICATION _

7. Enler unil ol measure lor TOTAL FLOW (acre feet cuD'C leei gallons
filers cubic meters)

Applies to velocity models only

8 Enler Ihe VELOCITY DIRECTION (upstream (normal) Downslream 01
Always Posiiive)

9 Enler Ihe VELOCITY UNITS (Ips or m/s)

10 Enter the VELOCITY CUTOFF

Cutoll value = Delauii Value =

OPTIONS MENU
From ihe Mam Menu selecl OPTIONS

1 Sel Time S Dale

2 Level Sensor (Ullrasonic or Submeiged Sensor)

ADVANCED OPTIONS MENU
From ihe Main Menu selecl OPTIONS > ADVANCED OPTIONS

1 Selup 4-20 ma Outputs (il desired)

2 Setup ALARMS (il desired)

Alarm Name

Low Mem Battery

Level

Flow

Flow Rate of Change

PH

Temperature

Rainfall

Channel 1

Channel 2

Channel 3

Channel 4

Channel 5

Channel 6

Channel 7

High Trigger

. .

Low Trigger Dead band

---

Tima Interval

— I

Relay * Set

I
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3. Calibrate Input* (es needed). _ _chh

4. Communications Setup: (If modem is enabled) ACCEPT any baud rate
displayed. [Modem will independently establish actual baud rale between
1200 end 14.400)

Pager Phone Numbers (if enabled) Pager Service

Pager HV Pager #2 Pager tt3

Select Baud Rate for RS232 (1200, 2400, 4800. 9600 19200)

5. Configure DATA LOGGING for each desired channel

Chanrte* Name

proceea Temperature

Rainfall

(>«

Laval / Row

Analog Channel 1

Analog Channel 2

Analog Channel 1

Analog Channel 4

Analog Channel 9

Analog Channel 6

Analog Channel ̂

Analog Channal Signal Oaacrlptlon Logged (Y/N) Unlt> Logging Interval (mln)

6 Configure Flow Totalizer

Scaling. (X. X1.X10. X100 X1.000.000)

Flow Units (Acre-lee!, cubic feet, gallons, liters, cubic meters)_

7. Configure SETPOINT SAMPLING II it is desired to Irigger a sampler
besed on one of me following conditions'

Channel Name

Level

Flow

Ftow Plate ol Change

pH

High Trigger > Low Trigger Deadband Time Interval
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Channel Name

Temperature

Rainfall

Channel 1

Channel 2

Channel 3

Channel 4

Channel S

Channel 6

Channel 7

High Trigger Low Trigger Deadband [

:
" • "i

j_

1

_ , ..

Time Interval

8 Configure STORM WATER if desired

Start Condition . {Ram Level Ram & Level Ram or Level)

Ram Trigger Rain Time Limii __

Level Trigger

Check one

__ Head Vs Flow Worksheet

Level Vs Area Worksheet (velocity unrts only)

Head /Level (units «_ Flow/ Area (units •
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Appendix E SCADA-Modbus® System Guidelines

Introduction to SCADA - Modbus Communications
Use Ihis lection at« guide when using the Modbus ASCII protocol lo
communicate directly with the 980 Flow Meier via en RS232 or modem
connection

This guide assumes thai Ihe user has a working knowledge of Supervisory
Conlrol and Data Acquisition (SCADA). its components, and the dilferenl
topologies used to construct the communications network Because a basic
understanding ol me Modbus ASCII protocol is necessary a description ol
key pieces ol the protocol will be described

This section will guide you through Ihe setup process by describing key points
lhat need lo be addressed for successful communication This section will noi
outline specific implementation details of any particular Man Machine
Interface (MMI) or controller although examples may reference certain
manufacturers lor illustrative purposes The description ol Ihe Modbus ASCII
protocol Is provided lor reference only and is not intended as a tutorial The
scope of this section Is limited to the description ol Modbus ASCII as il
pertains to the 980 Flow Meier

Modbus, an open protocol, determines how each Instrument will know its
device address, recognize a messege addressed to It, determine the type ol
aclion to be taken, and extracl any data or olher Information contained m the
message Th* (low meler and Man Machine Interlace (MMI) communicate
using a master-slave technique in which only me master can Inmate queries to
a slave (980) The 980 will elways be considered Ihe slave, never a master
The master can address Individual 980 Flow meters or can broadcast a
message to instruments wlihln Us scope Responses are never returned lo
broadcast queries from Ihe master The Modbus protocol establishes the
format for the maslar's query by placing into it the device address, a function
code defining the requested action, any data to be sent, and an error-
checking field The flow meter's response message Is constructed using the
Modbus format which confirms Ihe action to be taken any daia lo be returned
and an error checking field

ASCII Transmission Mode
The 980 Flow Meter is designed lo communicate on standard Modbus
networks using Modbus ASCII In ASCII mode, messages start with a colon

, and end wtth a 'carriage return-Una feed' pair The allowable characters
transmitted lor all fields are hexadecimal 0-9, and A-F When a messege is
transmitted over a Modbus ASCII communication link, each character or byte
is sent In Ihe order of Least Significant Bit lo Most Significant Sit A lypical
message frame looks like the following

START

1Char '

ADDRESS
(HEX)

2 Chars

FUNCTION

(HEX)

2 Chars

DATA

(HEX)

n Chars

LRC
(HEX)

2 Chars

END
(HEX)

2 Chars CRLF'

Address Field
The address field of an ASCII message frame, ranging Irom 0 lo 247
decimals, consists of two characters lhal represent tha slave address
Individual slaves ara assigned values between \ and 247 A master
addresses a slave by putting the slave's address In the address field of ihe
message Irame. When the sieve sends Its response, it pieces Us own address
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in the address held of the message frame to let me master Know which slave
is responding

The device address of (he 980 Flow Meter is set via me front Keypad m me
980 Communications menu

1 From the Main Menu select OPTIONS > ADVANCED OPTIONS >
COMMUNICATIONS SETUP > MOOBUS SETUP

2 Enter a value between 0 and 247

11:00 AM 21-APR-01

DEVICE ADDRESS
CLEAR
ENTRY

Function Field

Data Field

LRC Field

The function code field of an ASCII message frame ranging from 1 to 255
decimals consists of two characters that represent the type ol action the
master is requesting (torn the slave Ol these tunctions me 980 Flow Meier
currently supports function 3 (Read Holding Registers) When a message is
sent from the master to a slave device, the function field tens tne slave what
kind ol action to perform For example, this may include reading [he channel
values of Level and Velocity When the slave responds to the master it echoes
the function code field to indicate a normal response In the event of an error
such as parity error. LRC error, or a request lhat cannot be handled the slave
will not respond and the master will eventually process a ume out condition

The data field of an ASCII message frame consists ol n pairs ol ASCII
characters that represent data senl to or from a slave device (flow meter) The
data field contained in the master request contains additional information mat
is required by the slave before any action takes place This may include
channel register addresses, the number of registers 10 read and the actual
byte count in the data field For example i( a master requests that the 1t6w
meter read the current slaius of a group of channels (function code 03} the
data field specifies the starting register and how many registers are lo be
read U no error occurs Ihe daia Held of the response Irom the meter to the
master contains the data requested

The LRC field of an ASCII message frame consists of I wo ASCII characters
that provide an additional level of error checking to verify the integrity of the
communication media The LRC field is one byte that contains an 8 bn binary
value The LRC value is calculated By the transmitting device which appends
ihe LRC 10 the end of the message The receiving device recalculates the
LRC and compares H against the LRC value ol the incoming message if me
two values are not equal, an error condition occurs The LRC is calculated by
adding together successive 6-btt bytes ol me message discarding any
carries, and then complementing the result The LRC is calculated by
summing all values in the ASCII message except for the leading colon and
ending <CR><LF>
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Communication Parameters
To successfully communicate wilh Ihe 980 Flow Meter using Modbus ASCII,
the communication parameters of (he rnaster device must be sel el 7 bits,
Even Parity, end 1 Stop bit The baud rate may be configured to any value
ollered by tha 980 Flow Meter With Ihe exception ol baud rale the
communication paramelers must not vary Irom this format

User Memory Customizing
The most familiar component ol existing SCADA networks today is the
Programmable Logic Controller (PLC) Because the network integrator is
most familiar with this type of device, the flow meter emulation of an existing
PLC simplifies the process of integrating the manufactures Instrumentation
inlo the SCADA network Modbus ASCII uses a referencing system lo identify
the various types ol memory inputs and outputs Each reference number has
a leading digit that identifies its data type (discrete input, discrete output
register input, register oulput) followed by a string of digits thai indicates its
location in RAM (Table 24)

Table 24 Modbus ASCII Memory Input/Output Referencing System

Reference
Indicator

Oxxxx

1xxxx

3xxxx

4xxxx

6xxxx

Reference Type

discrete ouipul or cot*

discrete input

Input register •

output holding register
extended memory register

Meaning

binary

binary

real

real

real

The memory data is stored in 16-blt words Within Ihe predelmed function
codes ol the Modbus ASCII protocol, the data fields are subject lo
interpretation by the device manufacturer For example, the 980 Flo* Meter
places lemperature Information in registers 40001-40002

Modbus ASCII Function Codes Supported
Currently, Ihe 980 Flow Meter Is capable of a read-only function to retrieve
channel and total now Information AH data addresses in the Modbus ASCII
message ara referenced 10 zero Therefore, a reference to holding register
40001 Is addressed as register OOOO Tha function code field specifies the
type of register accessed, therefore, Ihe 4XXXX Is Implicit

Function 03: Read Holding Registers
Reads the register (4X reference) contents of the 980 Flow Meter as delined
in Ihe tables lhal follow
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Table 25 Channels' Read Holding Register Addresses

Name

Temperature

Rainfall

pH (or ORP)

Level t

Velocity 1

Channel 1

Channel 2

Channel 3
Channel 4 (0 O )

Channel 5(00 Temp )

Channel 6 (Conduclivily)

Channel 7 (Cond Temp )
Flow 1

Power

Type

Float

Float

Floal

Floal

Floal

Floal

Floal

Floal
Floal

Floal

Floal
Floal

Floal

Floal

Size (bits)

32

32

32

32

32

32

32

32

32

32

32

32

32

32

« ol Register!

2

2

2

2

2

2

2

2

2

2

2

2

2

2

Start Address
HI

00

00

oo
00

00

00

00

00

00

00

00

00

00

00

Start Address
Lo

00

02

04

06 ,

08

01

oc
OE

10

12

L »
20

26

Registers

40001 40002
4000340004

40005 40006

40007 40008

4000940010

40011 40012

4001340014

4OOI5 40016
40017 40016

4001940020

40021 40022
40023 40024
40033 40034

40039 40040

Table 26 Channels' Units of Measure Read Holding Register Addresses'

Name

Temperature

Ramlall

pH (or ORP)

Level 1

Velocity t

Channel 1
Channel 2

Channel 3

Channel 4 (00)

Channel 5 (DO Temp)

Channel 6 (Conduclivily)

Channel 7 (Cond Temp )

Flowl

Type

Integer
Integer

Integer

Integer

integer

Integer

Integer

Integer

Integer

Integer

Integer

Integer

Integer

Size (bits)

16

16
16
16
16
16
16
16

16

16

16

16

16

H of Registers

1

1

',

1

1

1

t

1

1

1

1

1

1

Start Address
HI

00

00

00

00

00

00
00

00

00

00

00

00

00

Start Address
Lo

31

32

33

34

35

36
37

38

39

3A

3B

3C
41

Registers

40050

40051
40052

40053

40054

40055
40056
40057

40056

40059

40060

40061

40066

' The addresses shown above reiurn a code lhal represents ihe appropriate und ol measure

Table 27 Flow Totalizer Read Holding Register Addresses

Name

Tolal Flow 1
Tolal Flow Umls

Total Flow Multiplier

Type

Floal

Integer

Floei

Size (bits)

32

16

32

* ol Register*

2

1

2

Start Address I Start Address
HI ] LD

00 I 4ft

00

00

50

51

Registers

40075 40076

40061
40083 40084
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Table 28 SCADA-Modbus Units of Measure Codes

Unit

ML
AF

CF

OAL

L

M3

IN

CM

FT

M

CM2

FT2

IN2

M2

AFD

CFS

CFM

CFH

CFD

CMS

CMM

CMH

CMC

OPS

QPM

Code

1

2

3

4

5

6

7

B

9

to
11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Unit

OPH

LPS

LPM

LPH

MOD

PH

ORP

PPM

PPB

MQL

PCTSAT

MSISMENS

MICROSIEMENS

OHAMSPERKG

PCTPERDEGC

DEGREE.C

OEGREE.F

MILS

VOLTS

FPS

MRS

PCT.02

PCT.H2S

PCT.LEL

VOC

Code

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

46

49

SO

Query
The Modbua ASCII query must lake Ihe lorm shown below lhat specifies the
starling register and number ol registers lo be reed

Stan Slave
Address

Function
(031

Stan ' Start
Address Address

High ' Low

NoolPIs
High

No ol
Pts Low

LRC <CR> <LF>

For example, lo read tha level channel ol tne 980 Flow Meier Ihe query must
be as indicated in Table 29

The master queries the How meler using a Read Holding Registers requesl
which implies a 4XXXX register reference to slave device address 01
The message requests data from holding registers 40007-40008 lo obtain the
level Information, which requires two registers to store the Hosting point value
Note lhal registers are referenced from zero in the deta field
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Table 29 Channel Query to Read Level (Example)

Start

Slave Address

Function

Starling Address High

Siarimg Address Low

1

No ol Registers High

No ol Registers Low

LRC

Stop

01

03

00

06

00

02

Response
The 980 Flow Meier responds with tne following transmission rel ecting a level
reading of 15 0 inches

Table 30 Transmission Response that Reflects a 15 In Level Reading

Slarl

Slave Address

Function

Byte Count

Data High

Daia Low

Data High

Data Low

LRC

Slop

' 01

03

04

00

00

41

70

47

<CHxLF>

The (low meter response echoes the address and (unction code which
indicates that no problems exist tn Ihe communication between the master
and 980 The Byle Counl field specifies how many 8 bit daia items are bemd
reiurned in ihe data field Wilh Modbus ASCH this is one hall the actual cpunt
ol ASCII characters transmitted in the data portion ol the response
The contents ol 40007 are shown as two byte values o) 00 00 hex and the
contents of register 40006 are shown as two byte values 41 70 hex
Together, Ihese values represent Ihe (foaling point IEEE represent lion, ot
the level status

980 Flow Meter Response Time
As a result of time lags associated with data acquisition instrumentation
could conceivably take up to 12 seconds to respond to a SCADA RS232
requesl Therefore the SCADA system must be designed to accommodate
this potential communication lag For example in a Wonderware* appl-cat on
running a Modbus ASCII DDE server ihe com port reply lime oui musi be set
to 12 seconds This is Ihe amount ol time mat the meter wi i oe g ven to reply
to Modbus queries via this serial pori

Communication Handshaking
The 980 Flow Meier contains minimal communication handshaking For tne
meter to identify an RS232 connection from an outside source and to keep
Ihe RS232 hardware active once communicating me Oaia Terminal
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Equipment (DTE) must assert and hold high Ihe DTP line of Ihe DB9
connector (OSR ol mater) The 980 Flow Meier does not supporl RTS/CTS
hardware handshaking Note that DTE must be capable ol handling a '2-
second maximum response lag

Pin

Pint

PW2

Pin 3

Description

Dale Carrier Detect (DCDr

Received Data (RD)

Transmitted Data (TD)

Pin

Pin*

Pin 5

Pin 6

Description

Data Terminal Ready (DTP)

Signal Ground (SO)

Dsla Sat Ready (DSfl)

Pin

Pin 7

Pine

Pin 9

Description

Request to Send (RTSJ*

Clear lo Send (CTS)

Ring Indicator*

Complications with Floating Point Values
The manufacturer's Implementation ot Ihe Modbus protocol was based on the
idea mat we would enable our flow meiers lo emulate a Modicon®, Compact
984 PLC Consequently, we follow ihe exact same lormai lhal Modicon uses
lor the storing end processing ol lloeting point numbers Additionally the
Modbus protocol does not define how floating point values are packed
(stored) into the internal memory addresses or "Registers" ol the (low meter II
you are integrating our Modbus-capable flow meters, be aware lhal Ihese
meiers store and process floating point numbers in the exact same format as
the Modicon Compact 984 PLC

All current models of Modicon PICs, Including the Compact 964, pacK two
bytes of deta Into each register This alone presents no problems Unsigned
two-byte OS-bit) integer values in the range ol 0 lo 65535 can be stored and
retrieved Irom these registers without any problems or complications The
complications arise when Ihe stored value is a floating point value, which by
IEEE definition, require 4 bytes (32 bils) The IEEE standard lor floating point
values states in pert that the o most significant bits represent Ihe exponent
and the remaining 23 bits (plus one assumed bit) represent the mantissa and
ihe sign ol the value

Since a data "word" consists of two bytes, a floating point value is represented
by two data words. Because a single Modicon register consists ol one word
(or 2 bytes), two consecutive Modicon registers are needed to store one
floating point value.

The representation of a floating poml value can be broken down into a "High
Order* and > low Order* word. Additionally, each word can be broken down
into a high order byte and a low order byte

Table 31 and Table 32 depict how a IEEE floating poml value is usually
represented and how the Modicon stores a floatlng-poinl value

The complications arise because Modicon doesn't store floating point values
in ihis standard (IEEE) formal. Modicon stores floating point values Ihe
opposite way with the "Low-order" word in tha first register and Ihe "High-
order" word In the second register

Table 31 IEEE Plotting Point Repreeentatlon

FlrWRegleter (I.e.. 4001)

High Word. High Byte High Word, Low Byle

Second Regular (I.e., 4002)

Low Word. High Byte Low Word, Low Byle
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Table 32 Floating Point Values Representation

First Register (I.e, 4001)

Low Word, High Byle Low Word Low Byte

Second Register (I e 4002)

High Word High Byte 1 High Word Low Byie

Since the ModDus protocol doesn t define how fioaimg point values are
handled Of stored, some Moddus-capabie servers mcorreciiy use ihe normai
1 High word — Low word" format (or convening the ModDus message
response to Ihe client application Since Modtcon stores ihe Moating point
values m me oppOodbus and floating point numbers

Port Expanders and Protocol Converters
In some situalions there may not be a Modbus ASCII poa available lor use
with the 980 Flow Meter A good example might be where mere is a need to
install a How meter al a remote pump site that already has a single Uodbus
line connected to a PLC lhat is used to control me pumps

Port expanders are available from third party manufacturers these allow
several Modbus slave devices lo be connected \o a single Modbus Master
device Typically, a single port expander will nave 3-5 separate Modbus ports
on it Depending on the manufacturer, the user may be able lo configure each
of Ihese ports for different communications paramelers In essence noi only
does Ihis type of port expander allow multiple slave devices 10 be conneciea
to a single Modbus masier device, but il can also be configured lo convert
incompatible communications parameters such as Modbus ASCII to RTu (or
vice versa) baud rale parity, stop bits etc

In addition to the port expanders mentioned above other p/oiocol conveners
from third-parly manufacturers can be usea lo conven omer industrial
proiocols lo Modbus ASCII

Other Reference Material
SCADA ANSf Soealication ANSI/IEEE Sid C37 1-1994

Boyar, Stuart A SCADA supervisory conlrol and data acquisition Research
Triangle Park, NC Instrument Society oi America 1993

MODICON Modicon modbus protocol reference guide North Andover MA
MODICON, ine , Industrial Automation Systems 1996

AEG Schneider Automation Modicon ladder logic block library user guide
North Andover, MA AEG Schneider Automation \nc 1996

Troubleshooting Tips

Problem: 980 Flow Meter responds lo some Modbus messages but not all

Response: Check the Register Addresses
The ftow meter will only respond to valid ModDus message requests If a
Modbus message sent lo the flow meter asks (or stored register addresses lor
values lhal are outside of the address range currently supported by the meter
the meter will ignore ihe requesl

The flow meter currently only supports register addresses 40001 through
40083 Consequently, a request to read the value m any register address
greater then 40083 will De ignored If a range ol registers is requested and
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thai range Includes register addresses greater Ihen 40083 me entire request
will be ignored

Reeponu: Check the number ot register* being polled
Additionally, Ihe 980 Flow Meier checks all Modbus messages to see if the
correct number ol registers is requested lor the type ol data being returned
The meter will ignore Ihe request if Ihe number of registers requested does
not coincide with Ihe correct number ol registers needed lo accurately display
me data For example. Velocity is a floating point value stored in register
40009-40010 Because all floating point values require two registers Ihe
meter would Ignore a requesl to read ]usl the data in register 40009 yet u
would respond correctly to a request lo read the data stored in both registers
40009 AND 40010 Consequently it the meler received a single requesl to
read both Level 40007-40008 and Velocity 40009-40010 the requesl would
have lo be for an even number ol registers lor the meter lo respond

Problem 980 Flow Meter does not respond lo any Modbus message requests

Note n a mperauve thai the OTR
be asserted prior to the
commurncalion session end thai it
remains asserted throughout the
emits communication session

Responee: Check the DTR Signal/Line
The 980 Flow Meier will not respond lo any Modbus messages until tne
device connected to Ihe RS232 pori asserts (raises) the DTR line (OB 9
Pin 4 on ihe 1727 cable)

Responae: Cheek the Baud Rate
The baud rale of th* 980 Flow Meter is configured from 1200-19 200 and
must match Ihe baud rate ol the device comrrlunicating with lha meler

Reiponee: Cheek the Communication Parameter*
The communications parameters of Ihe 980 Flow Meter meler are lixed
(except for the baud rale) and can not be changed The device
communicating with the flow meter mutt be configured with the exact same
communication parameters as the meter These paramelers are as follows

7 Data Bits

1 Start bit

t Stop bit

Even parity

Responae: Cheek the Modbua Device Address assigned to the
980 Flow Meter
Modbus devices. Including the 960 Flow Meter have a unique configured
device adores* In the range ol 1 to 247 This address is embedded in the lirst
Iwo characters ol Ihe Modbus message The flow meler will only respond lo
messages encoded with tha same address as the meter II the meler receives
a valid Modbus message with an encoded device address other man lha
address tha meter Is configured for It will ignore lhat message

Response: Cheek th* Modbus mode
There are two different forms of Modbua ASCII and RTU Currently ihe
980 Flow Meter only aupporl Modbus ASCII Consequently Ihe device
communicating with tha meler must ba setup for Modbus ASCII The meler
will not respond to Modbua RTU messages
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Problem: The data value* being returned by polling th* meter with Modbus are not the same as the data
value* displayed In the currenl status screen of the meter

Response Confirm that the correct register addresses are being polled
Check lo make sure Ihe register address being polled corresponds lo ihe
correct data channel For example it polling lor FLOW make sure ihe server
or MMI is requesting data from registers 40033-40034

II polling lor several values al the same lime try changing the polling so lhal
only one value is polled at a lime Then check to see il me polled value
malches a different data channel in Ihe meter For example il pollmg lor Level
and it appears lhat you are gelling the data lor Veloc ly msiead you probably
are polling the wrong registers

Response. Check the data format of the Modbus server
When conligunng a Modbus server or MMI application to poll a 980 Flow
Meter it is absolutely essential lhal the correct data format is selecled tor thai
particular data channel (register) For example when polling lor Flow Level or
Velocity which are all (loetmg point values me Modbus server or MMI musi be
configured to read these values as fioaiing point values ll me server or MMI is
formatting Ihis data as a data type other then floating poinl the values will noi
be read or displayed correctly

Likewise II polling Ihe meler lor engineering uniis which are represented by
integer values such as Flow Units ol Measure or Level Uniis ol Measure me
Modbus server or MMI must be configured lo read Ihese values as Integers
If Ihe server or MMI is formatting this data as any data type other than inleget
the values will noi be read or displayed correctly

Different Modbus servers end MMI manufacturers have ditlerem methods loi
configuring the application to (he appropriate data type coma ned with n ihe
register Contact Ihe server or MMI manufacturer lor details on how to
configure Ihe application to read Ihe daia m ihe correcl lormai
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980 SCADA-Modbus "No Response" Troubleshooting Flow Chart (1 of 5)
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980 SCADA-Modbus "No Response" Troubleshooting Flow Chart (2 of 5)
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980 SCADA-Modbus "No-Response" Troubleshooting Flow Chart (3 of 5)
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980 SCADA-Modbus "No-Response" Troubleshooting Flow Chart (4 of 5)
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980 SCADA-Modbus "No Response" Troubleshooting Flow Chart (5 of 5)
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Appendix F 980 Quick-Start Guides

Main Program Flow Chart
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980 Flow Meter Basic Programming Setup Flow Chart
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980 Flow Meter Advanced Options Flow Chart
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980 Alarms Flow Chart
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GENERAL INFORMATION

At American Sigma, customer tervlce It an
Important perl ot every product we make.

With that in mind, w* have compiled the following
Information for your convenience
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Parts and Accessories

Logger Mounting Accessories
D»sertp«on Part Number
Rail / Pole Mounting 9709100
Wall Mounting Bracket 4424700

Sensora *nd Accessories for Use with the 080 Flow Meter

In-PIpe Ultrasonic Sensor Mounting Accessories
Mounting Band Sel for 15-42" pipes 3766
Mounting Clip (for use with Cat No 3766) 3868
Mounting Clip permanent (screws to channel wall) 3875
Mounting Fling 6" with Integral in pipe sensor mounting clip and velocity sensor mounting holes 4021
Mounting Ring 8" with integral in pipe sensor mounting clip and velocity sensor mounting holes 4022
Mounting Ring 10" with integral in pipe sensor mounting clip and velocity sensor mounting holes 4023
Mounting Ring 12' with integral in pipe sensor mounting clip and velocity sensor mounling holes 4024

Keppler Submerged Depth/Velocity Sensor
Cable max length 100 9702400
Junction Box 9702500
Keppler Submerged Depth/Velocity Sensor 0 10 with connector 9701600
Keppler Submerged Depth/Velocity Sensor 0 10 with bare leads 9701700
Keppler Submerged Depth/Velocity Sensor 0 30 with conneclor 9701800
Keppler Submerged Depth/Velocity Sensor 0 30 with bare leads 9701900

Submerged Depth/Velocity Sensor
Cable Submerged Depth/Velocity Sensors max lenglh 100 9702400
Junction 801 Submerged Depth/Velocity Sensors 9702500
Submerged Depth/Velocity Sensor 0 10 with connector 9701200

Ouick-Connecl Hub 9702700
Submerged Depth/Velocity Sensor 0 30 with connector 9701400

Quick Connect Hub 9702700
Submerged Depth/Velocity Sensor 0 10 with bare leads 9701300
Submerged Depth/Velocity Sensor 0 30 with bare leads 9701500

Urtrssoftle Sensor
Cable Standard Length 500 9702300
Ultrasonic Sensor 75 kHz 9701100

Vttoclty-Only Sensor
Cable max length 100 9708000
velocity Probe w connector 9707800
Velocity Probe w bare leads 9707900

Sensor Mounting Hardware

Submerged Area Velocity Sensor Mounting Accessories
Insertion Tool for street level installation ol mounting rings 9574
Mounting Ring for 6' diameter pipe (requires Cat No 3263) 1361
Mounting Fling for B* diameter pipe (requires Cat No 3263) 1362
Mounting Ring for 10' diameter pipe (requires Cat No 3263) 1363
Mounting Ring tor 12' diameter pipe (sensor mounts directly to band) 1364
Mounting Ring for 15" diameter pipe (sensor mounts directly lo band) 1365
Mounting Ring tor 18' diameter pipe (sensor mounts directly to band) 1366
Mounling Ring for 20-21* diameter pipe (sensor mounts directly to band) 1353
Mounling Ring for 24' diameter pipe (sensor mounts directly to band) 1370
Mounting Plata wall mount sensor 4939
Mounling Band for 15 In Pipes 9706100
Mounting Band for 18 In Pipes 9706200
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Mounling Band lor 21 in Pipes 9706300
Mounting Band lor 24 in Pipes 9706400
Mounling Sand lor 27 in Pipes 9706500
Mounting Band (or 30 In Pipes 9706600
Mounling Band lor 33 in Pipes 9706700
Mounling Band lor 36 in Pipes 9706800
Mounling Band for 42 in Pipes 9706900
Sensor Mounting Clip for use with mounling bands 3263

Ultrasonic Sensor Mounting Hardware
Adjustable Mounling Bracket 2904
Permanenl Wall Mounl BracKel 2974

Description Parl Number
1 AMP 250V Fuse 015804
AA Alkaline Batteries (1) 3 required SE989
AC Power Cord 115 Vac (North American Style Plug) ncludes Heyco Strain Relief 4630600
AC Power Cord 230 V ac (Continental Style European Plug) includes Heyco Sira n Rei el 4630800
Cable Sampler or Flow Meier to PC 1727
Conduit Hub Vt in sealing style 16483
Conduil Hub t in sealing slyle 4913600
Desiccant Relill 3624
DTU to PC Cable 115 Vac 3513
DTU to PC Cable 230 V ac 3580
DTU II with »1726 OTU to Sampler/How Meier Cable »3S13 DTU to-PC Cable 1 15 V ac 3516
DTU II with H1726 DTU 10 Sampler/FLow Meier Cable K3512 DTU lo PC CaDle 230 V ac 3517
Heyco Fitting Fits 0 20 0 35 cable O D 9711400
Heyco Filling Fus 0 23 0 47 cable O D 97 n 300
InSighl® Gold Sollware (includes 10 II sampler lo Bow meierlo PC cable (P/N 1727) 6210000
Locknui Viln Conduit (lor Heyco tilling) 1059612
Multl Purpose Halt Cable 25 6 pin conneclor and opens leads end 9708600
Mulli Purpose Hall Cable 10 6 pin conneclor and open leads end 9708700
pH Temperalure Probe 25 cable 9708100
pH Temperature Probe 50 cable 9708200
Plugs NEMA Vi in sealing slyle 4221000
Plugs NEMA 1 in sealing slyle 4052400
Rain Gauge 25 cable 970WOO
Rain Gauge Cable max length 100 970a500
Washer Sealing (for Heyco lilting) 10338 14
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Ordering and Technical Support

U.S.A. Customers

By Telephone:
(800) 635-4567

By Fax:
(970| 669-2932

Ordering Information by E-mail:
sigma Oamencanstgma com

By Mall:
American Sigma
PO Box 389
Loveland Colorado 80539 0389
U S A

Information Required

American Sigma account number
(il available)

Your name and phone number

Purchase order number

Bnel description ot model number

Billing address

Shipping address

Catalog number

Quantity

Ordering Outside the U.S.A.
American Sigma maintains a worldwide network of dealers and distributors
To locale Ihe representative nearest you, send E-mail to or conlacl
miiehachcom

Technical Support In the U.S.A. or Outside Europe
Technical and Cuslomer Service Department personnel are eager to answer
questions about our products and their use In the U S.A , call 1 -800-635-
1230 or send E-mail to techhelpOhach com Outside the u S A and Europe
send E-mail lo IntlOhach com

Technical Support for European Customers
Contact Buhler Monlec Group, Lid

By Telephone:
»44 (0) 161 872 1487

By Fax:
*44 (0) 161 848 7324

By E-mail:
helpdesKObmgl com

By Mall:
Buhler Monlec Group, Lid
Pacific Way
Sallord
Manchester
M52DL
UK
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Repair Service

Authorization must be obteined from American Sigma before sending any
iiems for repair Please conlacl the American Sigma Service Cenier serving
your location

In the United States or Outside Europe
American Sigma
PO Box 389
Loveland, Colorado 80539 0389 U S A

Telephone 1-800-635-1230 Or (970) 669 3050
Fax (970)669-2932

In Europe
Buhler Monlec Group Ltd
Pacific Way
Sallord
Manchester
M52DL
UK

Fax *44 (0) 161 848 7324
Email helpdesKObmgl com
By Telephone »44 (0) 161 872 1487
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Warranty

American Sigma warrants thla product to tha original purchaser against any defects that are due
to faulty material or workmanship for a period ot one year from date of shipment.

tn tha event that • detect Is discovered during the warranty period, American Sigma agrees that,
at H* option, K will repair or replace the detective product or refund the purchase price, excluding
original (hipping and handling charge*. Any product repaired or replaced under thla warranty
will be warranted only for the remainder of the original product warranty period.

Thla warranty does not apply to consumable products such as chemical reagents; or
consumable components of a product, such aa, but not limited to, lamps and tubing.

Contact American Sigma or your distributor to Initiate warranty support. Products may not be
returned without authorization from American Sigma.

Limitations
This warranty does not cover:

• Damage caused by acts of God, natural dlaaater, labor unrest, acts of war (declared or
undeclared), terrorism, civil strife or acts of any governmental Jurisdiction

• Damage caused by misuse, neglect, accident or Improper application or Installation

• Damage caused by any repair or attempted repair not authorized by American Sigma

• Any product not used In accordance with the Instructions furnished by American Sigma

• Freight charges to return merchandise to America n Sigma

• Freight charges on expedited or express shipment of warranted parts or product

• Travel tees associated with on-site warranty repair

Thla warranty contains the sole express warranty made by American Sigma In connection with
tt* product*. All Implied warranties, Including without limitation, tha warranties of
merchantability and fitness for a particular purpose, are expressly disclaimed.

Some state* within the United States do not allow the disclaimer of Implied warranties and It this
I* true In your state the above limitation may not apply to you. This warranty gives you specific
right*, and you may also have other rights that vary from state to state.

This warranty constitutes the final, complete, and exclusive statement of warranty terms and no
person I* authorized to make any other warranties or representations on behalf of American
Sigma.

Limitation of Remedies
The remedies of repair, replacement or refund of purchase price aa stated above are the
exclusive remedies for the breach of this warranty. On the basis of strict liability or under any
other legal theory, In no event shall American Sigma be liable for any Incidental or consequential
damages ot any kind for breach of warranty or negligence.
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Certification

Product Safety

Immunity

Hach Company certifies this mslrumeni was lesteo thoroughly inspected and
found to meet its published specifications when u was shipped trom the
factory The 980 Flow Meter has been tested and ts ceruded as indicated 10
the lollowing instrumentation standards

The 960 Flow Meier was tested with pH velocity ana umasonic
sensors connected

UL 3101-1 (ETL Listing n H0492805390)
CSA C22 2 No 1010 1 (ETLc Certification * H049280539Q)
Certified by Hach to EN 61010-1 (IEC10!0 1} per 73/23/EEC supporting test
records by Inlertek Testing Services

The 980 Flow Meier and sensors were lasted lor Industrial level EMC pet

EN 61326 (EMC Requirements for Electrical Equipment for
Measurement. Conlroi and Laboratory use) per aQ/sas/EEC EMC
Supporting test records by Hach Company certified compliance by
Hach Company

Standards include:
IEC 1000-4-2 1995 (EN 61000-4 2 1995) Electro Static Discharge
Immunity (Criteria 6}
IEC 1000-4-3 1995 (EN 61000-4-3 1996) Radiated RF Electro Magnetic
Field Immunity (Cnlena A)
IEC 1000 4-4 1995 (EN 61000-4 5 1995} Electrical Fast Transients/Burst
(Criteria B)
1EC 1000-4-5 1995 (EN 61000-4-5 1995) Surge (Criteria B)
IEC 1000-4-6 1996 (EN 61000-4-6 1996) Conducted Disturbances
Induced by RF Fields (Cnlena A)
IEC 1000-4-11 1994 (EN 61000-4-11 1994) Voltage Dip/Short
Interruptions (Criteria B)

Additional Immunity Standard/a Include.
ENV 50204 1996 Radiated Electro Magnetic Field from Digital
Telephones (Criteria B)

Emissions
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The 980 Flow Meier and sensors were tested lor Radio Frequency Emissions
as follows

Per 89/336/EEC EMC EN 61326 1998 (Electrical Equipment for
measurement, control and laboratory use-EMC requirements) Class "A"
emission limits Supporting test records by Hewlett Packard, Fort Collins
Colorado Hardware Test Center (A2LA » 0905-01) certif ied compliance
by Hach Company

Standards include:
EN 61000-3-2 Harmonic Disturbances Caused by Electrical Equipment
EN 61000-3-3 Voltage Fluctuation (Flicker) Disturbances Caused by
Electrical Equipment



Certification

Additional Emissions Sl»nrJard;» Include:
EN 55011 (CISPR 11), Class '8' emission limns

Canadian Interference-causing Equipment Regulation, IECS-003, Class A
Supporting leal records by Hewlett Packard, Fort Collins. Colorado Hardware
Tesl Center (A2LA » 0905-01) and certified compliance By Hach Company

This Class A digital apparatus meats all requirements ol Ihe Canadian
Interference-causing Equipment Regulations

Cet appareil numerique de la classe A respecle louies les exigences du
Regtement sur le malenel brouilleur rju Canada

Equipment Attachment Limitations In Canada

Notice: The Canadian Industry Canada label identifies certified equipment
This certification means lhal lha equipment meats certain
telecommunications network protective, operational and safely requirements
as prescribed In Ihe appropriate Terminal Equipment Technical Requirements
document (t) The Deparlmenl does not guarantee Ihe equipment will operate
to the user's satisfaction

Before installing this equipment, users should ensure that il is permissible lo
be connected to the facilities of Iha local telecommunications company The
equipment must also be installed using an acceptable method ol connection
The consumer should be aware tnat compliance, with the above conditions,
may not prevent degradation of service in some situations

Repairs to certified equipment should be coordinated by e representative ol
Ihe supplier. Any repairs or alterations made by tha user to this equipment, or
equipment malfunctions, may give the telecommunications company cause to
request the user lo disconnect the equipment.

Users should ensure for their own protection lhal the electrical ground
connections ol the power utility, telephone lines and internal metallic waler
pipe system, U present, ere connected together This precaution may be
particularly important in rural areas

FCC PART 15, Class "A" Limits
Supporting test records by Hewlett Packard, Fort Collins. Colorado Hardware
T«st Cemef (A2LA * 0905-01) and certified compliance by Hacn Company

This device complies with Part 15 of Ihe FCC Rules Operation is subject to
me following two conditions

(1) this device may not causa harmful Interference, and (2) this device must
accept any Interference received, Including interference that may cause
undestred operation

Changes or modifications lo Ihis unit not expressly approved by the
party responsible tor compliance could void the user's authority to operate
the equipment

This equipment has been tested and found to comply with the limits (or a
Ctass A digital device, pursuant to Perl 15 oMhe FCC Rules These limits are

Certification

Certification

designed to provide reasonable protection agamst harmful interference when
the equipment is operated in a commercial environment This equipment
generates, uses, and can radiate radio frequency energy and, if not installed
and used in accordance wilh the instruction manual may cause narmiui
interference to radio communications Operation of this equipment in a
residential area is likely to cause harmful interference m which case the user
will be required to correct the interference al his own expense The following
techniques of reducing the interference problems are applied easily

1. Disconnect the 980 Ftow Meter from its power source to ver.iy that .1 s or
is not the source of the interference

2. 11 the 980 Flow Meter is connected into the same outlet as the device with
which it is interfering, try another outlet

3. Move the 960 Flow Meter away from the device receiving the interference

4. Reposition the receiving antenna (or the device receiving the miertefence

5. Try combinations of the above

FCC Requirements

1 The Federal Communications Commission (FCC) has established Rules
which permit this device lo be directly connected to the telephone
network Standardized [acks are used lot these connections This
equipment should not be used on party lines or com lines

2. If this device is malfunctioning, it may also be causing harm to the
telephone network, this device should be disconnected until the souice o(
Ihe problem can be determined and unul repair has been made if this is
not Oone. the telephone company may temporarily disconnect service

3. The telephone company may make changes in its technical operations
and procedures, if such changes affect the compatibility or use of this
device, the telephone company is requited 10 give adequate notice ol the
changes

4. II the telephone company requests information on whai equipment is
connected to their lines, inform them of

a. The telephone number that this unit is connected to

b. The ringer equivalence number [1 4B)

c. The USOC jack required (RJUC) and

d. The FCC Registration Number

Items (b) and (d) are indicated on the label Tne ringer equivalence number
(REN) is used to delermme how many devices can be conneciea to your
telephone line In most areas, the sum of ihe RENs of an devices on any one
line should not exceed (we If too many devices are attached they may not
ring properly

Certification
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TCI's KLC & KLCUL dV/dTGuaid Output Filters Provide Superior
Patented Protection foi Motors
As the technology of Pulse Width Modulated (PWM)
Drives are incorporated into various applications and
processes, the increased energy savings and decreased
maintenance on Drives can be offset by increases in
Motor failures
The dV/dTGuard product family has been designed
as an engineered solution for motor failures due to
the reflected wave phenomenon Designed to be
installed at the output terminals of the Drive,
dV/dTGuard Output Filters provide effortless
installation, convenient accessibility and enhanced
motor performance and durability Available in a
UL/CUL version or in our original version, these
products provide the outstanding performance that
our customers have come to expect from TCI

Manufacturer's Warranty
KLC and KLCUL Output Filters are warranted against
Manufacturer's defect for one year from the date of
original purchase.

Performance Guarantee
Properly applied and sized for the application, a KLC or KLCUL output filter is guaranteed to
limit the peak voltage and reduce electrical stress on the motor insulation If a KLC or KLCUL
fails to reduce peak voltages, TCI will take back the output filter and pay shipping both ways
(Offer valid for 60 days from purchase date.)

Drawings/Specifications
Autocad compatible *.dxf drawings and Acrobat Reader compatible *.pdf drawings of all KLC
and KLCUL dV/dTGuard Output Filters are available at www.transcoil.com or by contacting TCI
at (800) 824-8282.

KDR KLC

Typical Problems, Superior Solutions with KLC Products
The Reflective Wave Phenomenon
Variable Frequency Drives generate useful "fundamental" voltage and frequency using Pulse Width
Modulation (PWM) for adjusting the speed of an AC motor. The Drive's inverter circuit "switches"
(transitions from the off state to the on state) rapidly, producing a carrier containing the fundamental
voltage and frequency. Voltage wave reflection is a function of the voltage rise time (dV/dT) and
the length of the motor cables. The impedance on either end of the cable run does not match,
causing voltage pulses to be reflected back in the direction from which it arrived. As these reflected
waves encounter other waves, their values add, causing higher peak voltage. As wire length or
carrier frequency increases, the overshoot peak voltage also increases. The dv/dT Motor Protecting
Output Filters have been designed to limit peak voltage and increase voltage rise time. In specific
applications, the KLC has peformed with cable runs of up to 3,000 feet.
dV/dT and Reflective Wave unsuppressed causes Motor failures
• Peak Voltages on a 460V system can reach 1200 to 1600 V, causing rapid breakdown of motor
insulation, leading to motor failure. On 575 V systems, the peak voltages can easily reach 2100

J/. If this is left uncontrolled, insulation failure may occur.
The same peak voltages that damage the motor can also damage the cable. Since the KLC and

(LCUL filters are designed to be placed at the output of the Drive, these units will also protect
: cable runs.

padded inductance of a KLC or KLCUL filter will also help reduce motor heating, motor noise,
^lotor vibration by reducing the current harmonics in the system.
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PART; : RATED tWATTS ;STANDARD; DIMENSIONS (inches) ^WEIGHT
:NUMBER.i£URREOTl!lJ.OSS^^^ . .' ,
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KLC2B
KLC4B
KLC6B
KLC8B
KLC12B
KLC16B
KLC25B
KLC35B
KLC45B
KLC55B
KLC80B
KLC110B*
KLC130B*
KLC160B*
KLC200B*
KLC250B*
KLC300B*
KLC360B'
KLC420B*
KLC480B*
KLC600B*
KLC750B

2
4
6
8
12
16
25
35
45
55
80
110
130
160
200
250
300
360
420
480
600
750

75
75
80
90
95
95
110
130
135
145
255
245
270
260
265
290
325
300
450
475
515
770

TB
TB
TB
TB
TB
TB
TB
TB
TB
TB
RL
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

65
65
65
65
65
65
7 5
75
75
75
9
16
16
16
16
16
19
19
19
19
19
13

8
8
8
8
8
8
10
10
10
10
12
15
15
15
15
15
20
20
20
20
20
15

6
6
6
6
6
6
7
7
7
7
8
13
13
13
13
13
16
16
16
16
16
15

201
201
201
201
201
201
301
301
301
301
226
1474
1468
1474
1468
1474
1974
1974
1974
1974
1974

Special
Mount Dims

35

35
35
35
35
35
35
35
35
35
525
135
135
135

1345
135

1851
1851
1851
1851
1851

Special
Mount Dims

7

7
7

7
7
7
9
9
9
9

105
6
6
6
6
6
8
8
8
8
8

Special
Mount Dims

A
A
A
A
A
A
A
A
A
A
A
B
B
B
B
B
B
B
B
B
B

Special
Mount Dims

7
7
7
9
9
11
14
15
16
17
30
80
88
92
107
108
110
129
150
155
162
165
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PART: ,;V RATED :'- WATTS STANDARD
NUMBER CURRENT.! LOSS TERMS

DIMENSIONS (inches) , WEIGHT
'"T'MTG " ' V MTG ; MTG T M T G ' -; - . - . • • . •

^HEIGHT i WIDTHS DEPTH DIAGRAM
KLC2BE
KLC4BE
KLC6BE
KLC8BE
KLC12BE
KLC16BE
KLC25BE
KLC35BE
KLC45BE
KLC55BE
KLC80BE
KLC110BE*
KLC130BE*
KLC160BE*
KLC200BE*
KLC250BE*
KLC300BE*
KLC360BE*
KLC420BE'
KLC480BE'
KLC600BE*
KLC750BE

2
4
6
8
12
16
25
35
45
55
80
110
130
160
200
250
300
360
420
480
600
750

75
75
80
90
95
95
110
130
135
145
255
245
270
260
265
290
325
300
450
475
515
770

TB
TB
TB
TB
TB
TB
TB
TB
TB
TB
RL
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

65
65
65
65
65
$5
75
75
75
75
9
16
16
16
16
16
19
19
19
19
19
36

8
8
8
8
8
8
10
10
10
10
12
15
15
15
15
15
20
20
20
20
20
28

6
6
6
6
6
6
7
7
7
7
8
13
13
13
13
13
16
16
16
16
16

30 19

201
201
201
201
201
201
301
301
301
301
226
1475
1468
1474
1468
1474
1974
1974
1974
1974
1974
28

35
35
35
35
35
35
35
35
35
35
525
135
135
135
1345
135

1851
1851
1851
1851
1851
26

7
7
7
7
7
7
9
9
9
9

105
6
6
6
6
6
8
8
8
8
8

24

A
A
A
A
A
A
A
A
A
A
A
B
B
B
B
B
B
B
B
B
B
B

9
9
9
11
11
13
16
17
18
19
32
88
96
100
115
116
130
141
162
167
174
225

The watts loss shown above are based on the effects of a sine-triangle modulated waveform at full load current, 60Hz fundamental,
ith a carrier frequency setting of 4 kHz and a lead length of 500 (wire) feet using THHN cable It is important to note that

us system specifics vary, so shall the watts loss
* Denotes the change from a wall mount unit to a floor mount unit and a change in the mounting diagram



While peak voltages can reach 1600V or more, it is important to note that these same spikes can have a rise time,
dV/dT, in excess of 7 500V/us. Such high rise times can cause significant damage to the motor windings and the
insulation system, resulting in premature motor failure. The life of the motor can be greatly extended by limiting
both the magnitude of the voltage spikes to levels below 1000V and the dV/dT at the motor terminals to levels less
than lOOOV/us on 480V systems.
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PART RATED WATTS STANDARD
NUMBER CURRENT LOSS TERMS

DIMENSIONS (inches)
MTC MTG

WEIGHT

HEIGHT WIDTH DEPTH
MTG

DIAGRAM
XUL2A
XUL3A
XUL4A
XUL6A
.CUL8A
CUU2A
CUL16A
CUL18A
CUL21A
CUL25A
CUL27A
CUL35A
:UL45A
;UL55A
:ULSOA
UL110A*
UL130A*
UL160A*
UL200A*
JL250A'
JL300A*
JL360A*
JL420A*
JL480A'
JL600A*

2
3
4
6
8
12
16
18
21
25
27
35
45
55
80
110
130
160
200
250
300
360
420
480
600

75
75
75
80
90
95
95
110
110
110
110
130
135
145
255
245
270
260
265
290
325
300
450
475
515

TB
TB
TB
TB
TB
TB
TB
TB
TB
TB
TB
TB
TB
TB
TB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

65
65
65
65
6.5
65
65
7.5
7.5
7.5
7.5
7.5
75
7.5
9
16
16
16
16
16
19
19
19
19
19

8
8
8
8
8
8
8
10
10
10
10
10
10
10
12
15
15
15
15
15
20
20
20
20
20

6
6
6
6
6
6
6
7
7
7
7
7
7
7
8
13
13
13
13
13
16
16
16
16
16

2.01
2.01
201
201
2.01
2.01
2.01
2.01
2.01
201
2.01
2.01
2.01
2.01
2.26
14.74
14.74
14.74
14.74
14.74
19.74
19.74
19.74
19.74
19.74

35
35
35
35
35
3.5
35
3.5
3.5
3.5
3.5
35
35
35
5.25
135
135
13.5
13.45
13.5
18.51
18.51
18.51
1851
18.51

7
7
7
7
7
7
7
7
7
7
7
7
7
7

105
6
6
6
6
6
8
8
8
8
8

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
B
B
B
B
B
B
B
B
B
B
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9
9
10
10
10
10
14
20
20
20
20
22
22
31
38
45
52
66
68
68
83
94
114
119
125
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:UUAI
:ui3Ai
:UUAI
:UL6A1
:uL8Ai
UL12A1
UL16A1
UL18A1
UL21A1
UL25A1
UL27A1
UU5A1
UL45A1
UL55A1
JL80A2'
L110A2*
U30A2*
L160A2*
L200A3'
L250A3'
L300A3'
L360A3*
L420A3'
L480A3*
L600A3'

2
3
4
6
8
12
16
18
21
25
27
35
45
55
80
110
130
160
200
250
300
360
420
480
600

75
75
75
80
90
95
95
110
110
110
110
130
135
145
255
245
270
260
265
290
325
300
450
475
515

TB
TB
TB
TB
TB
TB
TB
TB .
TB
TB
TB
TB
TB
TB
TB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

12.25
12.25
1225
12.25
12.25
12.25
12.25
12.25
1225
12.25
12.25
12.25
12.25
12.25
19.13
19.13
19.13
19.13
22.13
22.13
22.13
22.13
22 13
22.13
22.13

12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
15.5
15.S
15.5
15.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5

6.75
6.75
675
6.75
6.75
6.75
6.75
6.75
6.75
6.75
6.75
6.75
6.75
6.75
15.5
15.5
15.5
15.S

24.37
24.37
24.37
24.37
24.37
24.37
24.37

2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
15.22
15.22
15.22
15.22
20.21
20.21
20.21
20.21
20.21
20.21
20.21

775
7.75
775
7.75
7.75
7.75
7.75
7.75
7.75
7.75
7.75
7.75
775
7.75
13.72
13.72
13.72
13.72
1871
18.71
1871
18.71
18.71
18.71
18.71

8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5
10
10
10
10

17.5
17.5
17.5
17.5
17.5
17.5
17.5

A
A
A
A
A
A
A
A
A
A
A
A
A
A
B
B
B
B
B
B
B
B
B
B
B

18
18
19
19
19
19
23
26
26
26
26
27
27
36
64
64
74
88
118
119
125
136
156
161
167

Please note that although an oipen style KLC can be changed in the field to an enclosed version, the same is not
true for the KLCUL style filters. The enclosed version of the KLCUL filters uses an entirely different style of enclosure.
* Denotes the change from a wall mount unit to a floor mount unit and a change in the mounting diagram.



Considerations when Specifying and Selecting KLC/KLCUL Filters
KLC and KLCUL filters may be used in single Drive and Motor applications as well as a single Drive controlling
multiple motors. In each case, there are some application guidelines that need to be followed in order to insure
the optimum performance of your KLC or KLCUL Filter. Filters are sized based on the full load amps of the
motor or motors.

Single Drive, Single Motor
• Provide sufficient ventilation. Unit loss characteristics can be found on the selection charts on the

previous pages.
• Mount the unit within ten (wire) feet from the drive
• Insure the Drive's carrier frequency is set to 8kHz or below and the operating frequency is set to 60 Hz or

below. A carrier frequency of 4 kHz is recommended.
• Connect the drive output leads to the Al, Bl, and Cl terminations of the KLC or KLCUL unit. A2, B2, and

C2 service the wire to the motor.
• If system requirements are outside of the above recommendations, please contact the factory.

DRIVE KLC MOTOR

Single Drive. Multiple Motors
• Provide sufficient ventilation. Unit loss characteristics can be found on the selection charts on the

previous pages.
• Mount the unit within ten (wire) feet from the drive
• Insure the Drive's carrier frequency is set to 4 kHz or below and the operating frequency is set to 60 Hz

or below.
• Connect the drive output leads to the Al, Bl, and Cl terminations of the KLC or KLCUL unit. A2, B2, and

C2 service the wire to the motor.
• The length of each motor lead should be less than 500 feet and the sum total of all the leads should be less

than 1500 feet
• Total number of motors should be 10 or below

DRIVE

MOTOR MOTOR MOTOR

Do not operate the Drive/KLC configuration into unterminated long leads as the gross impedance mismatch will
cause excessive heating in the unit's damping resistors.

It is recommended that the unit not be mounted above the Drive, as this may affect the ambient temperature of
the niter.
Upon system start up, observe the KLC or KLCUL unit for a minimum of 30 minutes. Under normal operating
conditions, the filter components will be too hot to touch (in excess of 100 degrees C). However, if there is
any noticeable component discoloration , remove the filter from the system and consult the factory.
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KLC/KLCUL Product Specifications
>.., , * ' - " _ „.*"**'*' ' }"- -.,..• ...v.1*. .,» . ** ""•£,*,„ , ̂

• - j •" j f 1 . , . ; . '**»«-«4**. •„ *K;. n i : • • • . . . . . , . , . . . - •„ . : v -
x" • ' ! . . , , . w I • : • : -»

v3-l?ha|e;600VClass Iw, . . ? V:;--.. v':,^'V-
KLCUL is UL and CUL Listed
Manufacturer's Warranty
Performance Guarantee
High Performance ' ' i .?.•'. ̂ -.

• ' • • • ' ' • " ' . • - ' • " . '• • ! ' * . ' • • > • " ' ' . ' 1--!:^. : - ' - . . - - • " . • . . • . . - . -ssfig-'.r" - ,:
NEMA 1 enclosures available r?""
Inductor uses DisMbiiteidlGap Technology

'^•' *****•..;. - " - "';1' - - * • ' " - • • • . - ' . - " .• • ' ' .."-.;.>"''-.'"' • " ' • " ' • ' • v*

P degrees (^ambient temperature
»-^<^-.'-. W ;̂̂ ;.̂ ;:;.;.'-'"-v:j>-.- • : . . , - - - - . • : • - : • ••-.-/.:*.,. - .•••• - - • . . , , . . . - • - - .
t e ^ ^ : v : ; ^ K , t r ^ ^ l ^ ^ . : : . :-::V- • ; . • • • ' ..-i,:^-^!*^,^:'/---. . - . . -..:" • • • • '

|8Q"degp^G;pr;220.de^es;C Inductor insulation rating

TRANS-COIL, INC.
7878 North 86th Street, Milwaukee, WI 53224
PHONE 1-800-824-8282 FAX (414) 357-4484

WEB www.transcoil.com

REV.01-02-02



Trans-Coil, Inc. Performance and Protection for Driues

Installation Notes

Thank you for purchasing a TCI dV/dTGuard™ KLC filter.

Due to the wide range of variables in any electrical system, we recommend that some
consideration and care be taken during the installation and application of your new filter. Please
consider the following instructions:

1. Mount the KLC filter so that the enclosed KLR line reactor is positioned
vertically. (The line reactor labels should be facing up.)

2. Provide sufficient ventilation. KLC filter watts loss characteristics can be
found in the product literature. (Or contact Technical Support at 800-824-
8282.)

3. Locate the filter within ten (wire) feet from the drive that it services.

4. Connect the drive output leads to the Al. Bl and Cl terminations of the KLC.
A2, B2 and C2 service the wire to the motor.

5. Set the drive's carrier frequency to 8kHz or below and operating frequency to
60Hz or below. (If the application requires frequencies above these, some
special considerations may be required. Please consult Technical Support.)

6. Upon installation, observe the temperature of the device for a minimum of 30
minutes. Under normal operating condition, the filter (especially the board-
mount resistors) will be too hot to touch. However, if noticeable discoloration
appears, remove the filter from the system, and contact Technical Support.

Thank you again for choosing the TCI KLC filter. With a few minutes of your time, it will afford
your system years of carefree service.

TRANS-COIL. INC
7878 N 86 Street
Milwaukee, Wisconsin 53224
Phone 414-357-4480 - Fax 414-357-4484
Helpline 800-TC1-8282 - BBS 414-357-4490
E-mail tcmet@execpc com - www transcoil com



TRANS-COIL, INC, Performance an

The Dampened Low-Pass
KLC Output Filter (Patent
Pending)
A TCI KLC filter combines inductance, capacitance,
and resistance, (see schematic), to form a dampened
low-pass filter with a break frequency in the range of
25 to 55 kHz.

PWM VoH»g« at Motor T«rmtn«l»
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1200
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I 10 MOW/

Careful consideration was given to the selection of
series inductance to minimize the insertion loss and,
therefore, the voltage drop. System losses are held to
well below 1% of the drive/motor rating.

PWM VoKigt «l Motor Ttrmlrud wtt* KLC Flrbr

The KLC filter does not attempt to strip the entire
carrier frequency. Instead, it is designed to simply
slow down the steep edges of the PWM voltage
waveform. It is not the carrier itself that produces
motor failures. Rather, it is the high dV/dT (steep
edge) of the PWM waveform that induces a damaging
voltage overshoot. The KLC filter is specifically
designed to reduce voltage waveform dV/dT. By doing
so, it will also lower the dV/dT's associated frequency
to levels well below the expected natural resonant
wire frequency for runs ranging from 50 to 3000 ft.
Consequently, the wire will no longer be able to
resonate because the higher frequency components
are gone.

KLC's high coefficient of
dampening ensures minimal
overshoot on even the
longest leads. The voltage
waveforms shown offer a
full cycle view of the PWM
voltage measured before
and after the application of
KLC.

Both the break frequency and the high level of
dampening ensure that KLC can be confidently
applied with any drive and motor.

Recommended Reading:
[1] A. von Jouanne, P. Enjeti, W. Gray, The Effect

of Long Motor Leads on PWM Inverter Fed AC
Motor Drive Systems, IEEE, 1995.

TRANS-COIL, INC.
7878 N. 86 Street
Milwaukee, Wisconsin 53224
Phone 414-357-4480 • Fax 414-357-4484
PQ Helpline 800-TCI-8282 • PQ BBS 414-3574490
E-mail tcinet@execpc.com • www.transcoil.com



Application Notes and Codes

KLC \Mitput filters are current-rated devices. Therefore,
know th«aatai-flrfjtor load on the inverter for proper
application. KLC filters are designed to be located
immediately adjacent to the output terminals of the
drive and to be wired directly to the drive. Placement of
the filters anywhere else in the circuit will negativelly
impact performance. Therefore, never connect the KLC
filter to the motor terminals when using a line bypass
system.

KLC filters 80A and below are wall-mountable devices.
Unrestricted air flow under and over the filter is re-
quired. KLC filters above 80A are floor or wall-mount-

able. Floor-mountable models are supplied with legs.

NEMA 1 shrouds are available and shown on the
dimension drawings. To order a KLC filter with a NEMA
1 shroud, add an "E" to the end of the standard KLC
part number.

KLC is Patent-Pending

KLC Warranty: 1 year from date of purchase

The information contained in this brochure is subject to
change without notice.

Part Number Code
KLC 20 B E

1 i

±
L

-

Line Reactor Impedance

Part
Number*

KLC4B(E)
KLC6B (E)
KLC8B(E)
KLC12B(E)
KLC16B(E)
KLC25B(E)
KLC35B(E)

. KJLC45B(E)
KLC55B(E)
KLC80BCE)
KLC110B(E)
KLC130B(E)
KLC160B(E)
KLC200B(E)
KLC250B(E)
KLC300B(E)
KLC360B (E)
KLC420B(E)
KLC480B (E)
KLC600B(E)

Connection
Size

#12MAX
#12MAX
#12MAX
#12MAX

#4-#18
#4-#18

J8"HOLE
.28"HOLE
.28"HOLE
.34"HOLE
.38"HOLE
.44"HOLE
.44-HOLE
.56"HOLE
.53"HOLE
.53"HOLE
.53"HOLE

AMPs
4
6
8
12
16
25
35
45
55
80
110
130
160
200 '
250
300
360
420
480
600

Line Reactor
%Z (at 480V)

1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5

Watts
Loss

75
80
90
95
95
110
130
135
145
255
245
270
260
265
290
325
300
450
475
515

Dimensions
Height Width

6.5
6.5
6.5
6.5
6.5
7.5
7.5
7.5
7.5
9
16
16
16
16
16
19
19
19
19
19

8
8
8
8
8
10
10
10
10
12
15
15
15
15
15
20
20
20
20
20

(in.)
Depth

6
6
6
6
6
7
7
7
7
8
13
13
13
13
13
16
16
16
16
16

* Letter in parenthesis indicates the addition of a NEMA 1 shroud for an enclosed KLC This letter should be added to
the end of the standard KLC part number when ordering an enclosed KLC.

TRANS-COIL, INC.
7878 N. 86 Street
Milwaukee, Wisconsin 53224
Phone414-357-4480.Fax414-357-4484
PQ Helpline 800-TCI-8282- PQ BBS 414-357-4490
E-mail teinet@execpc.com •www.transcoil.com



errormance and Protection for Drives

dV/dTGuard™ KLC Filter
Motor-Protecting Output Filter

PRODUCT SPECIFICATIONS
• Line Reactor is K-Rated,

UL/ULC -Recognized

• 3 Phase. 600V Class
• Gapped Iron Core Inductor
• Copper Windings
• WC Ambient Temperature/

155°C Maximum Operating
Temperature

• Available in NEMA 1
Enclosure

Bulletin / KLCCAT
Rev. Date. 6/96

Applications TCI dV/dTGuard™ KLC filters are designed for applications with long leads
(between 50 and 3,000 feet) between IGBT- (and Bipolar) switched variable fre-
quency drives and motors. Typical installations include deep wells, process lines, and
conveyor systems.

Before dV/dTGuard™ KLC Because multiple conductor wire runs contain bodi parasitic inductance and capaci-
tance, the conductors act like a senes resonant tank circuit. In VPD/motor installa-
tions with long wire sets, this tank circuit will have a natural resonant frequency in
the range of 1 to 10 MHz. IGBTs have
an extremely fast switching time
(typically 50 to 200 nanoseconds). ,
This steep edge contains sufficiently
highly effective frequencies to excite
the natural resonant frequency of the
lead tank circuit, resulting in exceed-
ingly high voltage spikes at the motor
terminals (See Figure 1). Because the
wire's low losses do not provide -i
sufficient dampening, spike levels
can easily reach 1400-1500 volts,
which will cause rapid failure of
motor insulation.

Figure 1 - PWM Voltage, at motor terminals, without KLC

After dV/dTGuard™ KLC KLC combines appropriate values of
inductance, capacitance, and resistance to
form a damped, low pass filter which
removes the steep edges from the PWM
voltage waveform (See Figure 2), sparing
motors from the brutal voltage spiking.
KLC does not attempt to strip the entire
carrier frequency from the output, as this
would result in extremely high losses and
a large filter. As KLC is designed to
simply round the steep edges, losses are
kept to a minimum: less than 1% of the
drive/motor rating.
KLC allows application of VFDs without concern for lead length and motor failure.
KLC's unique packaging makes it extremely easy to specify and to install.

Figure 2 - PWM Voltage, at motor terminals, with KLC



Maass Midwest
Pitless Adapters
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IILJ WtZO I MANUFACTURERS OF QUALIPr'WATER WELL

JVIB.HP.S-10,12.6-FL.6-NPT.WT-5HiaB-TA-LB-3/4" HYP TAP-(1) 1" SWC (1 UNIT)

*NOT TO SCALE

ELECTRICAL JUNCT;CV BCX
WITH 2" NPT COUPLING

"2" WELL VENT WITH SS SCREEN

NEOPRENE GASKET
-MAKES WELL CAP
WATER TIGHT.

i \ r—

AIR LINE / ^ &

TFST Rinrx S ^

a

TO
rin

6" DlA.
FLANGED
DISCHARGE.

(1) 1" STAINLESS STEEL
SEALED WIRE CONNECTOR
FOR WIRES OR PROBE.

6" DlA,
SPOOL-
PIPE-NPT

LOCKING SOLT^--

TORQUE ARRESTOR
-PREVENTS SPOOL ROTATION'
FROM PUMP TORQUE.

^x
AGROUND

LINi

UPPER BARREL
.365 WALL.

STAINLESS STEEL
0-RING SEATS.

ACCESS CHANNELS
(2) FOR PUMP WIRES,
SENSORS, ETC.

BUNA N 0-RING
SEALS (2 PLACES).

10" DlA. WELL
CASING.

P O Sox 547,11283 Dundee Road, Hunttey, IL 60142-0547 (800) 323-6259 IL AREA (847) 669-5135 FAX (847) 689-3230
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IDWEST MANUFACTURERS OF QUALITY WATER WELL

MB,HD,S-12,14.6-FL.6-NPT,WT-5Hg8>TA-LB-3/4" HYP TAP-{1) 1" SWC (1 UNIT)

*NOT TO SCALE

ELECTRICAL JUNCTION BOX
WITH 2" NPT COUPLING

2" WELL VENT WITH ss SCREEN
NEOPRENE GASKET
MAKES WELL CAP
WATER TIGHT

LOCKING SOLT

TORQUE ARRESTOR
PREVENTS SPOOL ROTATION
"ROM PUMP TORQUE.

GROUND
LINE

AIR LINE /
TEST BLOCK

UPPER BARREL
.365 WALL.

STAINLESS STEEL
0-RING SEATS.

ACCESS CHANNELS
(2) FOR PUMP WIRES,
'SENSORS, ETC.

6" DlA.
FLANGED U
DISCHARGE.

(1) 1" STAINLESS STEEL
SEALED WIRE CONNECTOR

FOR WIRES OR PROBE.

BUNA N 0-RING
'SEALS (2 PUCES).

12" DlA. WELL
CASING.

6 DlA.
SPOOL
PIPE-NPT

PO. 80x547,11283 Dundee Road, Hufttley. IL 60142-0547 (800)323-6259 IL AREA (847) 669-5135 FAX (847) 669-3230
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HEAVY DUTY (HD) MODEL MB PfTLESS UNITS
The "HD" type unit is designed for high capacity pumps, deeper
settings and turbine units. All MB units feature 304 stainless steel o-
ring seats. "HD" type units are available for well casings from 8"
through 24" and discharge diameters of 3" through 14". They include
a vented water tight well cap and an electrical junction box. "HD' units
have'/z'or thicker steel housing. Spool pipe is "XS" or schedule 120.

.4

GROUND LINE

T
12"

BURY
DEPTH

STANDARD DUTY (ST) MODEL MB PITLESS UNITS
The "ST" type unit is a quality, competitively priced unit featuring 304
stainless steel o-ring seats. The housing is schedule 40. The "ST" is
for 8" and 10" wells. Discharge sizes of 3° to 6" are available. Sood
pipes of 3" and 4" are available for 8" wells and y to 6" for 10" welte.
Spool pipe Is schedule 80. The "ST" type unit has a cast aJurrjnurn
watertight well cap with a 2" NPT electrical conduit opening. A verred
watertight steel well cap is available as an option. "Quick Kits' incude
AWT cap and are available from stock. Reference "Quick Kit"
literature sheet.

MODEL MB BOOSTER STATION (B)
Maass-Midwest Booster Station units are ideal for applications where
pressures need to be increased along a pipe line or where fluids must
be circulated within a storage vessel. These units have the same
features as the "HD" type units and are furnished complete with ta
inlet and discharge pipes, hold-down damps, lift-out bail, and
wire connections. Q

qjp /
»Sj Tq-i, L^ HO.O DOWN

'ASSEMBLY12"
STANDARD

GROUND LINE

STAINLESS
STEEL NIPPLES

f/ DISCHARGE

SUBMERSIBLE =UMP
(NOT SUPPLIED)

MODEL MB FEATURES
1. Well Cap
2. Upper Barrel! (Optional).
1 Airline Test Block. (Optional).
4. 3W Stainless Steel rings and seal to defeat rust, corrosion and electrolysis.
5. 0-flings - 3/8* cross section.
6. Large wire access channels tfvough Ihe spool. For flowing wells, replace with

optional stainless steel tubes for saaled wire connections.
7. Spool discharge openings ara 100% or greater than spool pipe used.
8. Spool Centering Blocks prevent damage to 0-rings and seats when setting pump.
9. Hydrant Sampling Port. (Optional).

TOP VIEW OF SPOOL

page 2



MODEL MB OPTIONS
The following features may be included with the pitless adapters to meet specific
application requirements and to facilitate pump installation and well monitoring.

AIR LINE TEST BLOCK (ATB)
rtour-way tee fitting with %'NPT female tappings. It is normally welded

to the upper barrel -just under the well cap flange. It provides three taps
for well monitoring. (Shown on "HD" unit on preceding page).

HYDRANT SAMPLING PORT (HYD)
A female threaded port is fitted to the top plate of the adapter spool. A
line or hydrant can be attached.to this port from which water samples
can be collected. (See Top View of Spool" on opposite page).

LOCKING BOLTS (LB)
Two over size bolts are provided which permit padlocks to be attached,
thus securing the well cap. Note: Padlocks which are keyed alike are
available from Maass-Midwest. Ask for part number LJ2.

HOUSING DISCHARGE ENDS

"P" = Plain end. For mechanical
joint or transition coupling.

"P = flanged fitting.
"MT'= Male thread.
"FT= Female thread.

UPPER BARREL
The upper barrel Is made from standard well casing. When specified,
this changes all units from a "kit" to a "bury unit". Note: Maass Midwest
assumes a "stick-vp* of 12" above grade on all MB units. If your
application is different, adjust the bury depth specification accordingly.
When supplied by the factory, the upper barrel is fitted to the MB
housing. The water tight well cap flange and other accessories are
assembled to produce a complete unit. This saves installation time at
the well site.

FLOW METER (FM)
AO Heavy Duty W units ;
can be furnished with an /
intemal water meter. The /
Maass-Midwest design'
features a watertight well
cap with an access port
for inspecting and read-
ing the water meter. The
water meter can be re-
moved without disturbing
the spool or pump. We
recommend and use Wa-
ter Specialties vertical •
upflow meters. Meter
options available are: in-
dicator (GPM), totalizer,
transmitter and remote
read-out.

SEALED WIRE CONNECTIONS (SWC)
Stainless steel nipples pass through both
spool plates to provide access to the
base of the well. In flowing (artesian)

'Is, the spool access channels are
f̂|5laced with these pipes. By feeding
the pump control cables through these
pipes, the waterfrom below canbe sealed
off. Specify the size and number of nipples
required.

SEALED WIRE
CONNECTIONS

SPOOL CHECK VALVES (CVS)
Check valves replace the spool
discharge openings in the spool.
The valves are of stainless stee!
and brass construction for long,
trouble-free service.

TORQUE
ARRESTOR

3

••̂

/
1 » 1

I

1_-1_

LOB

/

ri —

ii

t
jX

TORQUE ARRESTOR (TA)
For applications where pump
torque may cause the pump and
adapter spool to rotate within
the well. The toque arrestor fits
inside the upper barrel just be-
low the electrical junction box
and is attached to the top of the
spool using a threaded coupling
and a LIFT-OUT BAIL (LOB).

COUPLING "Hie lift-out bail facilitates set-
ting of the pump. When the
upper barrel is supplied by the
factory, the lift-out bail and bail
coupling are included with the
torque arrestor.

ALL STAINLESS STEEL AND LINE SHAFT TURBINE PUMP ADAPTERS AVAILABLE ON REQUEST

Sales: 1-800-323-6259 FAX: 1-847-669-3230 lUlDWEST
page 3
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The Model MB prtless unit can be supplied as a fully assembled "bury" unit or as a "kit". A kit consists of all components except
the upper barrel. The upper barrel is purchased separately and assembled at the job site to reduce shipping costs.

Prices apply to basic Model MB Submersible Units having a butt-weld casing attachment and a plain end discharge.

Type "HD"
Submersible Units
with steel water tight
cap, "WT

Type "ST"
Submersible Units
with cast aluminum
water tight cap
"AWT

Pump & Discharge
Pipe Sizes

Bury
Depth

Kit
2'
3'
4'
5'
6'
T

Kit
2'
3'
4'
5'
6'
r

Standard
Optional

Well Casing Diameter

8"

52,074.00
2.325.00
2.365.00
2.405.00
2.455.00
2.485.00
2,525.00

AWfcO/ftfer
deefoelturyilttpai

$1,784.00
2,000.00
2,040.00
2,080.00
2,120.00
2,160.00
2.200.00

4"
3", 5"

10'

32,715.00

3,033.00
3,103.00
3,173.00
3,243.00
3,313.00
3,383.00

todfX/tl. lor
ac*oftcuyo<ic>tn

S2.328.00
2,543.00
2,713.00
2.783.00
2.853.00
2.923.00
2.993.00

6'
3', 4'. 5'

12"

$3,533.00

3,948.00
4,060.00
4,172.00
4,284.00
4.396.00
4.508.00

JUeJ$112/Hhr
deeper bvryfcp&>

Not
Available

6"
4", 5"

14"
$5,421.00
6,228.00
6,363.00
6,498.00
6,663.00
6,768.00
6,903.00

/Wtf !l3$/ft lot
dttptrtzfy depth

Not
Available

6"

16"

$6,664.00

7,688.00
7,883.00
7,978.00
8.123.00
8,268.00
8.413.00

fMSUS/R. he
deeper Avryftpv?

Not
'Available

6'
4", 5", 8" ' 5", 8". 10"

18'&up

Price
Quoted
Upon

Request

Not
Available

6"
8", 10', 12", 14"

* 5" Pump pipe not available on Type "ST" Submersible unit for 8" wells.
** A steel water tight well cap (WT) is optional on Type "ST units. For 8" wells, add S324.00. For 10" wells, add S427.00.

Submersible cast aluminum cap (AL) is also available. For 8" wells, deduct $95.00, For 10° wells, deduct $160.00.

All prices are quoted U.S funds, F.O.B., Hunttey, Illinois, USA
Call or write for specifications, prices and delivery on options, custom features, Booster Stations and Turbine pump units.
Other sizes not listed can be fabricated. FDA and NSF approved epoxy coating is standard- Special coatings and materials
are available. Contact the factory with your requirements.

ALL STAINLESS STEEL AND UNE SHAR TURBINE PUMP ADAPTERS AVAILABLE ON REQUEST
EXAMPLE OF ADAPTER SPECIFICATION

OPTIONS
ATB Airline Test Block
CVS Check Valves in Spool
SWC Sealed Wire Connections
FM Flow Meter
HYD Hydrant Sampling Port
LB Locking Bolts
LOB Lift-out Bail
TA Torque Arrestor;

IDWEST
11283 DUNDEE ROAD

P.O.BOX 547
HUNTLEY, IL 60142-0547

PHONE: 847-669-5135 WATTS: 800-323-6259
FAX: 847-669-3230

MB, HP, S .10,12 • 6. P. 6. NPT - WT - 5 - ATB
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MAASS-MIDWEST MODEL "11MB" PITLESS UNIT
INSTALLATION INSTRUCTIONS
INSTALLATION OF UPPER BARREL CASING,

WATER TIGHT WELL CAP, AND ELECTRICAL JUNCTION BOX

A. Align the MB upper casing barrel and the MB
housing by laying both pieces on two lengths of
well casing which are clamped together. (See
Diagram #1).

B. If, and only if, the unit is to be installed includes
a water tight well cap, mark and cut an opening in
the top end of the upper casing barrel for passage
of the electrical wires into the electrical junctic i
box. Make this cut where its convenient for the
electrical junction box to be positioned relative to
the discharge pipe. Smooth the edges of the cut-
out to prevent damage to the electrical cables.
(See Damage #2).

C. Place the flange ring on top of the upper barrel
casing. The flange has a machined recess in one
side this should fit over the upper barrel casing.
Before welding in place, rotate the flange until the
wire notch is centered over the cutout in the barrel
for thf '-:~<>i function box.. Position flange
bolthr ••* '<; centered be-tween
two -"'M not
inte
wel.

D. Po;
TacK and the ,vc:i._ ^ufujjieieiy ».^ jlectri-
cal junction box - to casing and to uirderside of
flange ring.

ATTACH PITLESS UNIT TO WELL CASING

A. Excavate a work area around the well casing two
to three feet deeper than the bury depth. Shore
up the hole against cave-in.

B. Find the well casing deviation from plumb. There
will be two places on opposite sides of the well
casing where the well casing will indicate plumb.
Locate and mark these two places on the well
casing using a level that's at least four feel long.
Then, 90 degrees from your plumb marks, deter
mine the well casing's deviation from plumb. Well
casings are out of plumb by typically 1/16" to 1/2
inch. Occasionally the casing is perfectly plumb.
Only in this case should the pitless unit be

^ installed plumb. (See Diagram #3).

C. Cut off well casing so the top of the pitless unit
will be at the proper height.

D Position the pitless unit over the cut-off well
casing. Align the discharge pipe with the water
line. Use the level to assure the pitless is plumb
in the direction of the two "plumb marks". Tack-
weld the pitless unit to the well casing at the two
"plumb marks", Now tilt the pitless unit until its
deviation from plum equals the casing devia-
tion. This procedure is necessary to prevent the
pump pipe from bending and causing stress.
Tack in several places.

E. To weld the pitless unit to the well casing, the first
"root pass" weld is normally done with 1/8" or 5/
32" #6010 (DC) or #6011 (AC or DC) welding rod.
A 5/32" #6010,6011 or 6013 (fast freeze) or #7018
(low hydrogen) may be used on subsequent weld
ing passes. One to three additional passes are
required depending upon conditions.

F Prior to seating the spool, cover the o-rings and
the stainless steel o-ring seats with the silicone
grease provided with the pitless unit. This silicone
grease is not water soluble. It provides excellent
lubrication and is FDA approved for potable water
and food processing applications.

G. Once the electrical connections are completed,
the electrical junction box wire inlet can be sealed
with silicone calking.

H. Position the well cap gasket and the well cap so
all holes are in alignment. Secure the well cap with
the bolts and nuts provided. Note: In applications
v^here there are high water tables combined with

•^hallow pump settings, additional weight may have
•itp be applied downward to properly seat the spool.

*<

I. 'Backfill the hole around the casing and pitless unit
7 per specifications.

( LIMITED WARRANTY
,i Maass-Midwest pitless adapters are made with finest quality material and workmanship. Maass-Midwest

assumes no liability for improper installation, use. or maintenance of the pitless unit. Maass-Midwest assumes
no liability for labor, expenses or losses, consequential, or inconsequential damages in connection with or by
reason of defective materials and/or workmanship. Liability shall be limited to the repair and/or replacement of
said defective parts.



Clamp

Weld

Clamp

Diagram #1

Notch flange
for wire

Cut upper casting here

Weld electrical junction
box to flange and
upper casting

Diagram #2

Weld

Weld all around

Deviation is exaggerated
for illustration purposes

IDWEST
11?13 DUNDEE ROAD, PO BOX 547

HUNTLEY, IL 60142-0547
PHONE 847-669-5135 FAX 847-669-3230
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Standard Fan Nozzle

DESIGN FEATURES

• One-piece construction
• No intemal parts
• Sizes for all applications
• Male connection

SPRAY CHARACTERISTICS

«High impact
«Uniform distribution with tapered edges
for overlapping sprays

• Extra-wide angles available
Spray pattern: Fan and Straight Jet
Spray angles: 0° to 120°
Flow rates: 0.03 to 870 gpm

GALLONS PER MINUTE § PSI
30 40 . 60 80

How Rate (GPM) ^T<1Psf Standard Materials: Brass, 303 Stainless Steel, 316 Stainless Steel, PVC and PTFE (PTFE
not available in nozzle numbers below NF025). See chart on page 17 for complete list
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Sensors

Bracket-Mounted Level Switches
LS-270 Series

Instruction Bulletin No. 72940

Installation
Install LS-270 units vertically. With cable upward, position unit at desired actuation level.
(See Figures 1 and 2 for suggested mounting methods.)

Figure 1

LS-270
Mounted on Tank Wall

Figure 2

LS-270
U-Bolted to Sounding Tube

Figure 3
- Dimensional Data

2-1/2" -
(63.5 mm)

1-3/4".

9/32" Dia.
,(7.1 mm)

2 Holes

1 .
/16"
mm) 2-

(65.1

i

r
9/16"

mm) i

1-3/8" ± 1M"
(34.9mm)

r I

W / >

$=r**

V
<~^

0-4=6

K3dO

CtXMCO

m- '̂CJ l̂ '̂ B^n

-Slosh Shield
Cutaway

Specifications

Stem/Float Material

Other Wetted Material

Slosh Shield Material

Operating Temperature

Pressure Rating

Switch

Switch Actuation

Lead Wires

Float Specific Gravity

304 Stainless Steel/Buna N

Beryllium-Copper, Copper-Nickel

Lucite (Polycarbonate)

-40°F to +140°F (-40°C to +60°C)

150PSIG, Max.

See Electrical Data (Pg 2)

Approx. half the distance from end of stem to mounting,
or at halfway point of float travel (in liquid with sp. gr. of 1.0)

18/2 Cable, 6 Ft. long, Neoprene®with waterproof cable

0.43

Note: To determine fluid specific gravity, add 0.1 to float specific gravity in
clean fluid and 0.3 to float specific gravity in dirty or viscous liquids.



Reed Switch Protection
When switching inductive loads such as relays, solenoids, and transformers, reed-switch contacts require
protection to ensure long, dependable life. When current is interrupted, the inductive load generates a high
voltage which can appear across the switch contacts and result in an arc Arcing can cause the contacts to burn,
weld or stick The purpose of protection circuits is to prevent arcing by dissipating the voltage through an alternf

path

Recommended Protection
D.C.
A 1N4004 diode (or equivalent) connected cathode to positive (See Figure 5) is recommended. The diode
does not conduct when the load is energized, but conducts and shunts out the generated voltage when
the switch opens.
A.C.
A resistor and capacitor, connected in parallel with the switch (See Figure 6) is recommended. The
capacitor is a high impedance to 50/60 Hz, but is essentially a short circuit to high frequencies of generated
voltages.

Transients
Transient suppressors or varistors may also be used to dissipate the transient and protect the switch contacts.
The devices in the table below may be used for selection.

V47A7

V250LA20A

V120LA20A

Maximum Ratings (25°C)

Continuous

RMS

Volts

30

250

130

DC

Volts

38

330

175

Transient

Energy

Joules

8.8

72

70

Peak Current

Amperes

1,000

4,500

6,500

Figure 5

+
(Drain the Load)

0
Refd

uSwitch Inductive
Load

JLJLUULr

•w-
1N4004

Figure 6

(Protect the Switch)

-tix
i Reed Switch

4-

Inductive
Load

100 Q, 1/4 Watt .1uf, 600 Volt



Electrical Data
Standard reed switches in GEMS level switches are hermetically-sealed, magnetically actuated, make-
and-break type Switches are SPST or SPOT See the "Switch Rating" chart below for maximum load
characteristics of GEMS level switches

)

•*' Switch Ratings - Maximum Resistive Load

VA

10
General Use

20
General Use

50
General Use

100*

Volts

0-50

100

120

0-30

120

240

0-50

120

240

0-50

120

240

Amps AC

2

N.A

.08

.4

.17

.08

0.5

.4

.2

.25

.8"

.4

Amps DC

.13

.1

N.A.

.3

.13

.06

0.5

.4

.2

.25

N.A.

N.A.

* Level switch units with 100 VA switches are not U.L. recognized or CSA approved

** Limited to 50,000 operations

Typical Wiring Diagram - SPST Switch

White

2 conductor Cable
Black

N.O. orN.C. (Dry)

To Select Switch Operation ... LS-270 units are
supplied with SPST switch N.C. or N.O. (dry) To convert
switch operation: Remove grip ring and cap from unit,
invert float on stem and reassemble unit.

Maintenance... Elastomer seals in sensor and cable are
subject to deterioration and aging and should be
periodically checked. Life expectancy of seals varies
with application.

For an occasional cleaning when excessive contamina-
tion is present in the liquid: Remove float as shown in
""' ~e 4. Wipe down components and reassemble unit.

CAUTION: Be sure to reassemble float with same end
upward on stem.

Figure 4
Disassemble to Select

Switch Operation or Clean Unit

LS-270 Unit

K3JO

C1OSED

Floa

Float
Attitude
for N.C.

(Dry)
Operation

Stem

Grip Ring



Important Points!
Product must be maintained and installed in strict accordance with
the National Electrical Code and GEMS product catalog and instruc-
tion bulletin Failure to observe this warning could result in serious
injuries or damages.

An appropriate explosion-proof enclosure or intrinsically safe inter-
face device must be used for hazardous area applications involving
such things as (but not limited to) ignitable mixtures, combustible
dust and flammable materials

Pressure and temperature limitations shown on individual catalog
pages and drawings for the specified level switches must not be ex-
ceeded. These pressures and temperatures take into consideration
possible system surge pressures/temperatures and their frequencies

Selection of materials for compatibility with the media is critical to
the life and operation of GEMS level switches. Take care in the proper
selection of materials of construction, particularly wetted materials

Life expectancy of switch contacts varies with applications Con-
tact GEMS if life cycle testing is required

Ambient temperature changes do affect switch set points, since the
specific gravity of a liquid can vary with temperature.

Level switches have been designed to resist shock and vibration;
however, shock and vibration should be minimized.

Liquid media containing paniculate and/or debris should be filtered
to ensure proper operation of GEMS products

Electrical entries and mounting points may require liquid/vapor seal-
ing if located in an enclosed tank

Level switches must not be field repaired

Physical damaged sustained by the product may render it unser-
viceable

P/N 72940
Rev. K

Gems Sensors Inc.
One Cowles Road
Plainville, CT
06062.1198

Sensors tel
fax

860.747.3000
860.747.4244
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Guidelines and Precautions
UK PXD-261 will not lead past its designated iangf' If the lange is exceeded.
the value displaved b\ (he datd loggei will lemain co

submeifie the ,JXD-2b] ;noir than mo tunes ;r<

• When a slug test is planned, be sure that the transduce/ s range is sufficient to
withstand the pressures it will be subjected to

• Don't let the transducei "free fall" into a welloi onto a water surface Lower it
gently

1 Be sure connectors are clean and drv before installing them

• Be sure the vented cable is not kinked or blocked

' Allow at least 30 minutes for the PXD-261 to stabilize to the water temperature
before collecting data.

When using the PXD-261 to measure water levels with a HERMIT 1000 or 2000
data logger, don 't forget to set a Reference A Reference number left in the data
logger from an earlier test will probably be meaningless Be sure to install
the transducei in the water first.

Secure the transducer cable so it doesn t slip during operation

When the PXD-261 is being used m a pumping well, install it above the pump

Do not attempt to disassemble the PXD-261 body Doing so may severely
damage the transducer and will void the warranty

Finally, the PXD-261 pressure transducer is a delicate electronic instrument.
Please give it the care it deserves.
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1 Introduction

The standard PXD-261
is a PS1C type trans-
ducer, and its cable is
vented to the atmo-
sphere An "absolute
PSIA version on
unvented cable is also
available

The PXD-261 is an accurate, stable, fully
submersible pressure transducer for monitor-
ing changes in water level. It collects fast,
accurate time-drawdown data from pump
and slug tests, including the recovery phase.
Its small diameter permits access to 1" wells.
Its Quick-Connect' cable is easv to instal l ,
and long cable lengths do not compromise
accuracy. The PXD-261 is ideal for both
short-term testing and long-term monitoi-
mg

Operating Principle

A pressure transducer senses changes in
pressure, measured in pounds per square
inch (PS1). exerted by a column of water or
other fluid above an internal strain gauge
This is translated electronically to a 4-20 mA
signal sent to the data logger. Software
calibration coefficients unique to each

transducer enable the data logger to convert
the 4-20 mA output to meaningful results in
the desired measurement units.

PSIA and PSIG

PSIA stands for "pounds per square inch
absolute," measured with respect to zero
pressure. PSIA transducers measure all
pressure forces detected bv the strain gauge,
including atmospheric pressure.

PSIG stands for "pounds per square inch
gauge," measured with respect to atmos-
pheric pressure. PSIG transducers thus ex-
lude the atmospheric pressure component

This difference may be represented by a
simple equation.

P = P •gauge dbs dtnios
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flit "proof or over-
range pressure is two
rimes i2X; //;.<- full
range pressuie and
should nevei tie
exceeded or Hie trans-
ducer may be perma-
nently offset, damaged,
or destroyed.

Unpacking and Inspection

Your PXD-261 was careful ly inspected before
shipping ana is ready to operate right out of
the box. Check for anv physical damage
during shipment Noufv In-S i tu and file a
claim wi th the carrier if there is any such
damage. If your transducer d idn ' t come as
ordered, please contact In-Situ immediately.

Description

llThe body of me PXD-261 is 0.86 inch (
mm) in diameter and constructed of 316
stainless steel Seals are Viton " The princi
pal parts are shown in the photo below.

Calibration Documentation

Documents provided wi th ihe PXD-261
describe in-Situ s cal ibrat ion process and
contain the transducers un ique cal ibrat ion
coefficients For convenient reference ihe
coefficients are primed on the PXD-26; dau<
tag, along with the following information.

« Serial Number and Calibration Date

• Range of accurate measurement (PSD
• Proof: maximum over-range pressure

(PS1)

• Linearity, Scale. Offset: calibration
coefficients that enable the logger to
convert the transducers 4-20 mA outpu t
to meaningful results

PXD-261 Pressure Transducer

Cable

Quick-Connect cable
conneclor

Backshe.ll

Body

NOM.TOIK'
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2 Installation

The only removable
pans of the PXD-261
ate 'he nosecone and
•'able Do not take'he
body apart, as this may
severely damage the
nansducer and will
void the warranty

Installation requires four steps

• Install the cable

• Connect the cable to the data logger

• Install the PXD-261 in the water.

• Program the data logger to identify the
PXD-261.

These steps can be performed in any order
You might want to program the data logger
in the office, then take it all to the field and
set it up, or vice-versa.

Connection and installation in the water
are covered in this section. Programming
the data logger is summarized in Section 3

Installing the Cable

Attach the Quick-Connect cable to the PXD
261 as follows.

1 Remove the protective caps from the PXD-
261 backshell and the Quick-Connect
connector on the cable

Don'[ discard the caps. Set them aside
for later use to protect the contacts when
the probe and cable are not in use. The
backshell cap may display the probe's
serial number and calibration coeffi-
cients—important numbers you'll need
when programming the data logger.

2. Slide back the sleeve of the Quick-Connect
connector.

3 Align the tab in the PXD-261 backshell
with the slot inside the cable connector.

4. Slide the two parts together and press
tightly. They should slip together easily,
without forcing.

5 Tighten the locking sleeve hand-t ight
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Proper operation of a
transducer depends on
a clean, dry connection
10 the data logger. Make
sure the connectors are
clean and drv before
trying to install them.

Connecting to the Logger

Transducers can be installed at any of the
inpu t channels on the connector panel of a
HERMIT. If more than one transducer is
being used, they should be ins ta l led consecu-
tively beginning at channel one.

The Well Sentinel transducer conneclor is on
the bottom of the instrument. Since it is not
a weight-bearing connector, strain relief
must be provided. Refer to the Well Sentinel
Operator's Manual tor suggestions.

Transducers mounted on reels are supplied
with a jumper cable for convenient connec-
tion to the instrument. Transducers on cable
without a reel connect directly to the instru-
ment without a jumper cable.

To install connectors:

1. Remove the protective caps from the data
logger connector and the cable.

2. Orient the connector patterns so that the
large tab in the cable connector aligns
with the V-shaped notch in the instrument
connector.

3. Gently press the connector halves together.
Excessive force should not be required.

4. Tighten the connector's lock ring to
establish a tight connection and waler-
resistant seal.

Remove a conneclor as follows

1. Loosen the conneclor s lock ring.

2. Gent ly pu l l the connector halves apart.

3. Replace all protective caps. Store the
transducer in its original container or
where it will be safe from damage to the
contacts.

Installing in the Water

Installing a transducer is not difficult, but it
should be done with care. Here are some
recommendations to bear in mind.

Vertical Installation

DOJVTkl a transducer "free fall" into a well
or onto a water surface because of the
likelihood of a pressure wave breaking the
strain gauge (the "waterhammer" effect).

DO position the transducer below the lowest
anticipated water level, but not so low that
the range of the transducer might be ex-
ceeded at the highest anticipated level.
Maximum depths in feet and meters are
shown in the table on the opposite page.

For example: A 10 PS1 transducer wil l
measure 23.1 feet of change in water level.
If the water level is going to drop, the
transducer should be placed not more
than 23.1 feet below the static (starting)
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To prevent damage to

the vent tube, don't

allow the cable to kink

or bend tightly. The

minimum recom-

mended bend radius is

one inch. This caution

doesn 't apply to the PSIA

version of the PXD-261.

as it lias no vent tube.

Range
(PSI)

10
15
20
30
50
100
250

Max. Usable
Feel

23.1 ft
34.6 ft
4 6 1 f t
69.2 ft
115.3ft
230.7 ft
576 7 ft

Depth

Meters

7 03 m
10.5 m
14.1 m
21.1m
35.2m
70.3 m
175.8m

water level. A 10 PSI transducer positioned
18 feet below the surface will measure
change from the beginning water level 10
a drop of 18 feet—at which time it will be
out of the water. At the same position it
will also measure a rise in water level up
to 5.1 feet (23.1 -18.0) from the starting
water level.

Pressure Limitations. The PXD-261 wil l
not read data above full-range pressure (the
"Range" number on the data tag). Above
this limit the data logger's reading will
remain constant. The transducer will not be
damaged as long as the pressure is less than
two times the full-range pressure (the
"Proof" number on the data tag). Never
submerge a transducer more than two times
the full-range pressure or it will be perma-
nently offset, damaged, or destroyed.

If a transducer is subjected to excess pressure
but s t i l l appears to function normally, the
calibration should be verified by In-Si lu . See
"To Obtain Repair Service" in Section 5.

/?6WTblock o r c i i m p ihe vein lube- -a
small polyethylene tube inside the trans
ducer cable. The vent tube provides for
equalization of air pressure on the waier
surface and inside the transducer. When a
change in barometric pressure causes a
change in water level (e.g. in confined
aquifers), the change will not be distorted by
a doubled reading caused by unequal
pressure. If the vent tube becomes kinked,
the internal components can be damaged
without any visible harm to the outside of
the cable.

a pressure iransducer below the
level of the pump in a pumping well. The
pressure transients generated by the pump
will cause false level readings. Large pumps
can swallow the transducer and cause
permanent damage to both the transducer
and the pump.

DO attach the transducer cable securely to
the wellhead or other stationary object. If the
transducer slips during the test, it will be
impossible to tell from the data record
whether the water level changed, the trans-
ducer moved, or both. A secure transducer
placement is critical to accurate measure-
ment.

/Wallow at least a half-hour for the trans-
ducer to stabilize to the water conditions
before starting a test or setting the Reference.
Longer stabilization is always desirable,
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Always remove the cable

More sciewmg the

PXD-261 into a pipe

especial ly in long tests. Even though the
cable is shielded, temperamie s tabi l izat ion
and minor stretching can cause apparent
changes in the reading. If you expect to
monitor water levels to the accuracy oi the
transducer, it's worth allowing the extra time
for the transducer to stabilize to the iesi
environment

Check Readings. After the transducer has
been installed in the water and the data
logger has been programmed, it's a good
idea to take a reading of the transducer
depth and then move the transducer and
take another reading to be sure that the
transducer is giving a reasonable reading
and showing change. A transducer might not
be located where you think it is—for ex-
ample, it could be wedged against the casing
with a loop of cable hanging below it. A
transducer in such a position may become
dislodged and move during the test, giving a
false change in level. The data loggei
Operators Manual tells how to take a
preliminary reading

Piping Installations

With the nosecone removed, the PXD-261
can be installed in any 1/4" NPT threaded
pipe to monitor flow. Always remove the
cable before screwing the transducer body
into the NPT.

1 If t h e cable is attached l e m o v e i l To do
so. unscrew the locking sleeve and gently
pull the transducer and cable connector
apa i t

2 L'nscieu the nosecone by hand and
:einove u

3 Using a 7/8" open end wrench and the
wrench flats on the transducer body, screw
the PXD-261 onto any 1/4" NPT threaded
nipple, tee, or elbow, depending on
plumbing at the wellhead.

• Apply your wrench to the wrench flats,
not to the spanner holes at the back end
of the transducer.

• Thread sealing (compound or tape)
may be used if necessary.

4. Reattach the cable.

Accuracy of the electronics may be affected
by temperature fluctuations. Therefore, for
long-term tests (several weeks). we recom-
mend you insulate the transducer to ensure
a thermally stable environment.

To install the PXD-261 in a pipe fit t ing:



In-Situ does not
wart am the PXD-261
against damages
caused by use with
devices not provided by
In-Situ

Using the PXD-261 with Other
Equipment

This information is designed to help you
interface the PXD-261 with third-par ty
instrumentat ion. To make propei use ot th i s
information you should be prepared to

• Read and understand a schematic
diagram

• Research other equipment manuals foi
interface details

• Run to an electronics store for parts

• Use a soldering iron and other small
tools for electronic assembly

If any of these resources are noi available to
you, contact In-Situ's customer service
personnel for assistance, or quotes on
custom cables and interfaces

The PXD-261 provides a linear current
output that is proportional to the applied
pressure. This output is a 4-20 mA change
corresponding to a full-scale change in
pressure. The voltage required by the trans-
ducer is 12-30 VDC.

Any data loggei that provides the necessary
voltage and can read the 4-20 mA current
ou tpu t can be used wi th the PXD-261. To
insure accuracy, power should be applied for
a minimum of 50 milliseconds prior to any
reading

The wir ing of the PXD-261 is shown here. It
is a standaid 2-wire, 4-20 mA transducer

SOURCE

4 ! ") £ O 1 4 20 TiA i XD
6

V

.NP'JT

Any mating connectors needed must be
ordered separately from in-Situ. Do not use
any other type of connectors this will
compromise the integrity of waterproof
operation. Also, remember that the vent tube
in the cable must remain unobstructed to
assure that the transducer is insensitive to
barometric pressure changes. See Section 4.
Transducer Maintenance, for additional
details.
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When a slug lest is
planned, besuiethat
the transducei can
withstand the pressures
if will be subjected to

Level Mode Application: Slug
Tests

When conducting a slug tesi. caution musi
be used so t ha t the amouni of water slugged
does nof over-pressure the nansducer

For example: You have a 20 PSI transducer
down a test hole wi th 4 - inch casing. Say the
water surface is 100 ft. from the top of the
casing, and the transducer is set 23 ft. below
the surface of the water. (This corresponds to
a transducer reading of 10 PSI.) If the hole-
is instantaneously slugged with 20 gallons o!
water, an additional pressure of 33.2 PSI
would be created. Thus, the transducer
would be subjected to an instantaneous
pressure of 43.2 PSI, which is greater than
the 40 PSI (2X) it can withstand without
damage.



3 Programming the Data Logger

v

The process of collecting data from the PXD-
261 with In-Situ's data loggers is referred to
as "running a test." This has three steps

• Enter the test conditions into the data
logger.

• Enter the transducer characteristics into
the data logger.

• When the data logger is programmed
and the PXD-261 is in place, the test
can be started.

When m doubt about a How you carry out these steps depends on the
progianuuing step,
please consult the
Operator's Manual foi
your data logger.

data logger you are using. This section
briefly highlights some of the differences
among data loggers. Depending on the
logger, the questions or "prompts" for input
may be worded slightly differently. More
complete information can be found in the
Operator's Manual for the data logger

Definitions of Terms

Type

also called input type, channel type, probe
type, transducer type, XDtype, data type,
measurement type

This is important because it tells the data
logger how to power up. and take a reading
from, the transducer connected to an input
channel The type also determines the data
reduction equations that are used to convert
the 4-20 mA output of the transducer to
meaningful results in the desired units.

Linearity, Scale, & Offset

These "calibration coefficients" are unique
to each transducer and may be found on a
data tag and also in the piobe calibration
documentation
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ThePXD 261 lequues
50 mSec waninip time

Warmup
also called delay, warmup delav

This is the t i m e required for the logger to
power and read the Iransducer. The PXD-261
requires 50 milliseconds (mSec)

Specific Gravity
Pure water has a specific gravity of 1 0 A ten
PSI transducer will measure 23.1 feet of
change in a fluid that has a specific gravity
of 1.0 (10 PSI x 2.30667 ft./PSI).

One PSI—either PSIA or If the working fluid is not water, some
PSIG—is equal to
2 30667 feet of water.

Remember: When you
choose surface mode—
even if monitoring in a
well—when the watei
level goes up. your
numbers will go up.
when the water level
goes down, the num-
bers will go down.

situations may require that you determine its
specific gravity to obtain accurate test results.
Most In-Situ data loggers let you specify the
fluid's specific gravity through a simple
menu option. When monitoring in water, the
specific gravity should usually be set to 1.0.

Mode & Reference
When measuring water levels, the Mode
setting determines whether the displayed
values increase or decrease in response to
changes in water level. The Reference is a
user-specified starting point for all the test
measurements. See the box opposite.

The data loger substitutes your Reference for
the transducer's raw pressure reading at the
moment you enter it (HERMIT 1000, HER-
MIT 2000, LTM3000) or optionally at the
start of the test (HERMIT 3000, LTM3100).

HERMIT 1000C

HERMIT software is integral
to the data logger. Each step
is performed through its
own menu:

1. Set up the test in the Enter Data menu.
Refer to Section 4 of ihe HERMIT WOOC
Operator's Manual 'for details.

Type. Select "Level" for water levels or
"Func" for direct pressure readings.

2. Set up the transducer^] in the Enter XD
menu (operator's manual Section 5 ).

Scale, Offs(et), Lin(earity). Enter values
from the PXD-261 data tag.

an older model HERMIT
(1000B or earlier), use the "Linear" or
"BFSL" coefficients printed in the calibra-
tion documentation.

Delay. Enter 50 (milliseconds)

For Level types —

Ref. Skip the Reference your first time
through the menu. Go back and enter it
after the transducer is installed

Dsp. Combination of Units & Display
Mode. Choose from

En: toe Feet, Top of Casing mode
En: Sur Feet, Surface mode
SI: toe Meters, Top of Casing mode
SI: Sur Meters, Surface mode
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Mode & Reference

The Surface Mode is "positive up " in other words, increasing
waler levels wil l result in increasing KZ&\n$> Decreasing warn
levels concspond to decreasing readings. This mode is often used to
monitor surface waters such ds streams and lakes, or in wells to use-
pressure head data directly

The TOC (Top of Casing) Mode is positive down " That is,
decreasing water levels correspond lo //7<rfi?.5Y/7£Teadings, because
ihe water level is getting further from ihe top of the well casing.
Increasing water levels result in decreasing readings This mode is
useful when monitoring drawdown and readings referenced to Ihe
top of the well casing are required

Head Le;c,

Casing

The Reference field provides a bui l t - in linear offset for your data. The Reference is used lo base the
displayed readings on a known, user-specified starting point. (In Win-Situ, the Reference is optional, and
can be changed oi even removed later, when the data are displayed.) With a careful choice of Reference,
you will never have to recalculate your data at the end of a test. However, il is important to understand
the effect of different References. The table below shows some examples:

With this Mode. And this Reference The data wil l be displayed as..

Surface

Surface

Surface

Surface

Top of Casing

-Top of Casing

Head

Present depth (e g.. a lake)

A l t i t u d e of waier surface

Zem

Present sensoi depth*

Distance from TOC lo
starting water level

Zero

Not applicable

Deplhs

Alt i tudes

Changes liom the ini t ial water level When numbers
get lower, the level is diopping. when numbers gel
higher, the level is rising

Height of the column of waler above the sensoi

Distance from the top of the casing to the present
waler level

Changes from ihe init ial water level' When numbers
gel higher, the level is dropping, when numbers gel
lower, the level is rising

Height of the column of walci above Ihe sensoi

* //; Win-Situ, i ou can n\id the sensor depth by piessmg the Read button
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When measuring wafer
levels with a HERMIT
WOO or 2000 it is
crucial to enter a
Reference for each level
type input with the
transducer connected
and set before starting
a test This is because
the data logger calcu
ales the water level as
you instructed it to do
(up 01 down from your
lefeience datum j at the
moment you enter the
Reference and pi ess
ENTER

See page 11 or the opera tor s manual for
i l lus t ra t ions of each mode

3 Install t h r PXD 26i in the waier and let i l
s tabilize fJO 40 minutes) Entei the
Refeiencefoi Level type

4 Start the test Detaih are in Section 7 ot
the operators manual

HERMIT 2000

HERMIT software is
integral to the data
logger Each step is
performed through its
own menu

1 Set up the test in the Test Setup menu
Refer to Section 4 of the HERMIT2000
Opeiatoi s Manual'for details

Type Select Level type for water level
Func type for direct pressure readings

or Flow type to measure flow rates

2 Set up the transducer(s) in the XD menu
See Section 5 of the operator's manual

Lin (earity), Scale, Offs (et) Enter the
values on the PXD 261 data tag

Delay Enter 50 mSec (milliseconds)

For Level types—

Ref Skip ihe Reference your first t ime
through the XD menu Go back and enter

i l af tei the t iansducei is ins ta l led and
stabilized to the \vaiei t e m p e r a t u r e

SG (Specific g idv i ty ] Lse 1 0 for water

Units Seleci Feet or Meiers

Mode Choose Sui lace or TOC Refer to
page 11 or ihe HERMIT2000 Opeiatoi s
Manual

3 Install the PXD 261 in the water and let i t
stabilize (,30 40 minutes) Entei the
Reference for Level type

4 Mart the test Details aie in Section 7 of
the operatoi s manual

HERMIT 3000

\ou can set up rests and
probes for the eighi
channel HERMIT 3000 in
two ways—

• use the HERMIT s keypad to access its
own internal menus or

• connect to a PC and use Win Situ In
Situ s data acquisition software for
Windows'" as described on page 13 for
the LTM3100

Keypad

1 First define the probe(s) using the Probe
Menu Refer lo Section 3 of the HERMIT
3000 Operatoi s Manually details
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HERMIT 3000 users can
choose gauge or
absolute barometric
pressure compensation
regardless of whether the
PXD-261 cable is vented
or non-vented

Probe Type. Selecl Pressure

Linearity, Scale, Offset. Enter the co
efficients on the PXD-261 data tag

Warmup seconds. Should be zero

Warmup millisecs. Enter 50

Compensation. Select Gauge for PSIG
(normal with vented cable) or Absolute
for PSIA (non-vented cable). For complete
information see Section 3 of the HERMIT
3000 Operator's Manual.

Specific Gravity. Use 1.0 for water.

Mode. To measure water levels choose
Surface or Top of Casing. See page 11 for
descriptions and illustrations of each
mode. Choose Head to measure the
pressure (or height) of the column of
water above the pressure sensor.

Reference. User-specified starting point
for Surface or Top of Casing mode. The
default reference of 0 is equivalent to
"zeroing" the probe.

Manual Read. Displays a head reading to
show where the probe is located.

When (o Reference. Now: Measurements
will be relative to the water level at the
time of probe definition. Start of Test:
Measurements wil l be relative to the water-
level at the time the test starts.

2 A l t e r the probe or probes < i i e de f ined , use
the Test Menu to define ci iesi Refer to
Section 4 of the operatoi s manual.

3 Star! the test

LTM3100

The four-channel Well
Sentinel LTM3100 uses
Win-Si tu". In-Situ's
data acquisition soft-
ware for Windows".

. Use the Define button in Win-Situ's Probe
Facility to set up the "external" probe. See
Section 4 of the Win-Situ User's Guide.

Linearity, Scale, Offset. Enter the values
on the PXD-261 data tag.

Warmup. Enter 50 milliseconds.

Type. Choose Pressure/Level.

Specific Gravity. Use 1.0 for water.

Mode. To measure water levels choose
Surface or Top of Casing. See page 11 or
the Win-Situ User's Guide for descriptions
and illustrations of each. Choose Head to
measure the pressure (or height) of the
column of water above the sensor.

Reference. User-specified starting point
for Surface or Top of Casing mode. A
reference of 0 is equivalent to "zeroing"
the probe.
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With Win-Situ, many of
the initial probe setup
parameters can be
changed later, after the
test, when you display,
graph, or print the test
data.

Take reference reading. Now: Measure-
ments wil l be relative lo the water level at
the t ime of probe de f in i t i on . Start of test:
Measurements wi l l be relative to the water
level at the time the test siarts.

2. Use the Test Facility to set up the test
Details are in Section 5 of the Win-Situ
User's Guide.

3. A Scheduled start test will start by itself: or
you can press the Start button to start a
Manual test.

LTM3000

The one-channel Well Sentinel LTM 3000
uses SituCom. a
separate DOS-
based program to
communicate with
a PC. All three
steps are per-
formed through one menu option:

i Selecl "Program and Ac t iva te a Tes i" f rom
the mam menu to enter the lesi and
transducer informat ion, and to start Ihe
lest. See Section 5 of the LTM3000
Operator's Manual^ details.

XD Type. Only the Level type is available

Units. Toggle between Metric (meters) and
English (feet).

SG (Specific gravity). Use 1.0 for water.

Linearity, Scale, Offset. Enter the co-
efficients from the PXD-261 data tag.

XD Mode. Toggle between Top of Casing
and Surface. See page 11 above for details.

Reference. Enter the Reference after the
transducer is installed in the water and
stabilized (30-40 minutes).

The pressure reading is calculated using the quadratic formula

P = LX' + SX +0

where P = Pressure in PSI
X = Normalized* transducer value (0-1)
L = Linearity value from probe data tag
S = Scale value from probe data tag
0 = Offset value from probe data tag

'Transducer reading (in mill/Amps) minus 4 divided by 16
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The only removable

parts of the PXD-261

are the nosecone and

cable. Do not take the

body apart, as this may

severely damage the

transducei and will

void the warranty

Never attempt lo dig
foreign matter from the
cavity under the filter
If you have questions
concerning cleaning,
please contact Customer
Ser vice

Vent Tube

The pressure sensor of the standard (PSIG)
PXD-261 is specifically designed to be
insensitive to barometric pressure changes. A
vent tube incorporated into the transducer
cable assures that atmospheric pressure is
the reference pressure to the sensor dia-
phragm. For proper operation the vent
tube should not be bent, kinked, or
blocked. Such obstructions will cause
barometric pressure fluctuations to appear in
measurements, and may also introduce
large, varying errors due to thermal expan-
sion and contraction of air within the vent
tube and probe body.

The cable of the PSIA version of the PXD-261
does not have a vent tube.

Filter

A small mesh filter protects the pressure
sensor from dirt and other foreign obiects h
is held in the end of the NPT threads by a
small Teflon sleeve and can be seen when the
nosecone is removed. The filter appears
opaque when clean. If it becomes clogged
with silt, try flushing it gently with a couple
of squeezes from a water bottle If this
doesn't do the trick, contact Customer
Service as described on page 18.

Nosecone

If the holes in the nosecone become plugged,
take the nosecone off and clean the holes
with a swab or brush. To replace the
nosecone, first put the wavy spring washer
over the threads, then screw on the nosecone
hand-tight.

15
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For optimum perfor-
mance, keep the threads
on both halves of the
cable connector clean

If you have questions
about cleaning the
cable, please contact
Customer Service.

Quick-Connect Cable

The PXD-261's Quick-Connect cable connec-
tor permi ts easy cable removal when chang-
ing to a different cable, install ing the
PXD-261 in a pipe f i t t ing, or storing the
probe

To attach the cable:

1. Remove the protective caps from the PXD-
261 backshell and the Quick-Connect
connector on the cable.

2. Slide back the sleeve of the Quick-Connect
connector.

3. Align the tab in the PXD-261 backshell
with the slot inside the cable connector.

4. Slide the two parts together and press
tightly. They should slip together easily,
without forcing.

5. Tighten the locking sleeve hand-tight.

To remove the cable:

1. Unscrew the sleeve.

2. Gently pull the transducer and cable
connector apart.

3. Replace the protective caps.

The jacket of the standard transducer cable
is Teflon". This material was selecled for its
toughness, abrasion resistance, and ability to
stand up to harsh chemical environments. It

is impor tan t noi to expose t h e cable 10 sha ip
edges common to well casings.

A cable jacket made of polyurethane is also
avai lab le . It is more flexible at low tempera-
tures than Teflon. The same precaution as 10
sharp edges should be observed.

All cables are in ternal ly sealed to protect the
transducer in the event that the cable is cut
Don't attempt to repair, splice, or seal any
cuts found without first consulting In-Situ
Customer Service personnel, as described in
the next section.

Calibration

Your PXD-261 is designed to maintain its
accuracy specifications through its useful
service life, although annual recalibration
will keep it operating at peak efficiency.
Accuracy can be adversely affected by im-
proper care and handling, exceeding operat-
ing pressure and temperature limits, physical
damage or abuse.

Contact In-Situ Customer Service for infor-
mation on periodic check-ups and recal-
ibration. See page 18.



5 Warranty & Service Information
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Warranty Provisions

in-Situ Inc. warrants all producis sold, excluding
batteries sold with such products, againsi defccis in
materials and workmanship under normal operating
conditions. Such products include data loggers,
probes, and accessories, and are warranted for the
following periods. TROLLs for fne ycais: M u l t i -
Parameter TROLLs for two years. HERMIT 3000 data
loggers for two years; probes loi one vcai: and all
other producis. including accessories and cable, loi
ninety days. The warranty period for all producis
begins on the day the product is first delivered to the
customer.

During Ihe warranty period. In-Situ will lepair, or. at
its option, replace at no charge, components thai have
proven to be defective during the period of warrant),
provided that the warranted product is shipped, pie-
paid, to In-Situ Inc. In-Silu's Customer Service siaff
must be contacted for shipping instructions prior to
shipment.

These warranties do not apply I I the waiumed
pioduct has been damaged by common negligence,
accident or misuse. These warranties do not apply lo

any producl lhat has been repaired, serviced, oi
modified by an unauthorized person.

THERE ARE NO OTHER WARRANTIES. EXPRESS
OR IMPLIED. WHICH EXTEND BEYOND THE FACE
HEREOF. NO WARRANTIES OF MERCHANTABILITY
OR OF FITNESS FOR ANY PARTICULAR PURPOSE
ARE MADE BY IN-SITU INC.

In-Si lu Inc.'s obligation and liability under this
warranty is expressly l imited to repairing and
replacing, al In-Silu Inc.'s option, any product found
10 be defective or otherwise not in conformity with th is
warranty. The obligation 10 repair or replace shall
terminate when the warranty expires

In -S i t u Inc.'s maximum liability in damages to
customer, from whatever source, including any breach
of contract, shall be limited lo the difference between
the deliver)1 price of the product and the market price
of such producl al Customer's destination at ihe time
of such breach. IN NO EVENT SHALL IN-SITU INC BE
LIABLE FOR PERSONAL INJURY. PROPERTY DAM-
AGE. LOSS OF PROFIT. DELAY OR ANY INCIDENTAL
OR CONSEQUENTIAL DAMAGES WHETHER ARISING
FROM CONTRACT. BREACH OF CONTRACT. TORT.
IN SITU INC. 'S N E G L I G E N C E , STRICT LIABILITY OR

17
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Please... call us before
you return equipment,
and remembei to put
the RMA number on the
label.

THE BREACH OF ANY EXPRESS OR I M I ' I I F . D
WARRANTY. I N C L U D I N G B U T , \ 0 1 l l M U H J I O A I U
I M P L I E D WARRANTIES OF M E R C H A N T A B I L I T Y OR
FITNESS FOR A PARTICULAR PURPOSE

To Obtain Repair Service

If you suspect that the transducer is mal-
functioning and repair is required, you can
help assure efficient servicing by following
these guidelines:

1. Call In-Situ Customer Service toll-free at
1-800-446-7488

2. Be prepared to describe in detail the exact
nature (symptoms) of the problem,
including how the transducer was being
used and the conditions noted at the time
the malfunction occurred.

3. If service is required, obtain an RMA
(Return Material Authorization) number
from service personnel.

4. Write a description of the symptoms for
service -personnel, indicating whether the
malfunction occurs intermittently or
constantly. Save printouts or other materi-
als that illustrate the problem.

5. Clean the probe and cable. Decontaminate
thoroughly if the probe has been used in a
toxic or hazardous environment .

6 Pack ihe PXD 261 m us or iginal shipping
oox if possible Inc lude your wr i te -up ol
ihe symptoms, a statement certifying thai
the probe has been decontaminated, and
any other suppor t ing documentation.

7 Send Ihe package, sh ipping prepaid, to

In -S i tu . Ine
Customer Service
ATTN: RMA # (assigned no. here)
210 South 3rd Street
Laramie. WY 82070

The warranty does not cover damage dur ing
transit . In-Situ recommends the customer
insure all shipments. Warranty repairs w i l l
be shipped back prepaid.

Serial Number

Each PXD-261 carries an individual serial
number engraved on the body. It is recom-
mended that owners keep a separate record
of this number. Should your transducer be
lost or stolen, the serial number is often
necessary for tracing and recovery, as well as
any insurance claims. If necessary, In-Situ
maintains complete records of original
owner's names and serial numbers.
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Appendix: Specifications

General
Wetted materials
Transduction principle
Dimensions
Weight
Operating temperature
Storage temperature

Accuracy
At 15°C (59°F)

Electrical
Signal current
Min warmup time

Ranges
Standard

316 Stainless steel, Vitorr"
Integrated silicon strain gauge bridge
0.86" d i a , 8 5" long (2 2x21 .6 cm)
1 Ib (0.45 kg)
5°to30°C(4r to86 0 F)
- 4 0 ° t o l 2 5 " C ( - 4 0 ° t o 2 5 7 0 F )

±0 05%

4-20 mA (typical throughout pressure range)
50 milliseconds

10 PSI (23 f t . / 7 m water)
15 PSI (35 ft. /11m water)
20 PSI (46 ft . 714 m water)
30 PSI (69 ft /21m water)
50 PSI ( 1 1 5 f l /35rn water)
100 PSI ( 2 3 1 f t . / 7 0 m water)
250 PSI (577 ft /176m water)

19



Overpressure ioleiance 2X f u l l range-

Cable
Wetted materials Teflon1 polyurethane
Size 0.26" (6 7 mm) OD nominal
Maximum length 4500 f i (1372 m)
Weight Polyurethane: 3.3 Ib./ ' lOO ft. ( 1 5 kg,30 in)

Teflon: 4.4 Ib./lOO ft. (2.0 kg/30 m)'
Reels ABS Plastic: up to 350 ft (107 m) capacity (standard)

Small Steel: up to 550 ft. (168 m) capacity
Large Steel: up to 1500 ft. (457 m) capacity

Due to continuing produci development this information is subject to change without notice
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Installation & Maintenance Instructions
Dear Owner,

Congratulations! Thank you for purchasing this new heater manufactured by a division of Marley
Electric Heating. You have made a wise investment selecting the highest quality product in the heating
industry. Please carefully read the installation and maintenance instructions shown in this manual. You
should enjoy years of efficient heating comfort with this product from Marley Electric Heating... the
industry's leader in design, manufacturing, quality and service.

... The Employees of
Marley Electric Heating

WARNING
Read Carefully - This instruction sheet contains vital information for

the proper installation, use and efficient operation of the heater.

Carefully read the manual before installation, operation or cleaning

of the heater. Failure to adhere to the instruction could result in fire,

electric shock, death, serious personal injury or property damage.

Save these instructions and review frequently for continuing safe

operation and instructing future users.

WARNING: HAZARD OF FIRE OR ELECTRICAL SHOCK

1. To prevent a possible electric shock, disconnect all power to

heater at main service panel before wiring or servicing.

2. All wiring must be in accordance with the National and Local

Electrical Codes and the heater must be grounded.

3. Do not install closer than 18" (456mm) to the floor or 12"

(304mm) from the ceiling. End of heater may be next to adjacent

walls. Do not install in vertical position.

4. Heater is hot when in use. Do not install the heater behind door,

behind towel rack, in closet, where curtains or drapes can touch

heater or where air flow through the heater may be obstructed.

Keep electrical cords, bedding, furniture and other combustible

away from heater.

5. Do not operate heater without cover in place. Cover must be

secured with screws to prevent unintentional removal.

6. Do not insert or allow foreign objects to enter or touch the heater

or heating element as this may cause an electric shock, fire or

damage to heater.

7. Heater has hot and arcing or sparking parts inside. Do not use

in areas where gasoline, paint, or flammable liquids are used or

stored.

8. Do not use this heater in an environment where heater will be

subjected to direct contact with water.

9. Do not use in a corrosive environment

10. Supply voltage must be the same as heater voltage. Check

heater nameplate and supply voltage before energizing.

SAVE THESE INSTRUCTIONS



General
The HT500 Utility Heater is designed for horizontal wall
mounting only. The built-in thermostat allows for adjustment
of the heat output from 40" to 70" F. The heater is factory
wired for use at 240/208 volts but can be re-wired for use at
120 volts.

Installation
1. Remove the grille cover by removing the 2 screws on the front

of the cover.
2. Position the heater on wall at desired mounting location main-

taining the minimum clearances as noted in Warning 3 and as
shown in Figure 1.

Ceiling

Heater
12"min.

(304mm)
I

End
View

Side
view

18"min.
(456mm)

Floor

-igure 1
NOTE: The heater MUST be mounted horizontally to allow air

flow freely upward through the heating element.
Thermostat can be located towards either end of heater.

3. Securely fasten the heater to the wall with screws or bolts
using the four (4) pre-drilled holes in the heater back.

Wiring
1. Bring power supply cable to heater and install into heater

wiring compartment through the pre-punched 7/8" (22mm)
hole in the end of control box. Be sure to use cable clamp on
cable as required by the National Electric Code.

2. Connect the supply ground wire to the heater using the green
colored ground screw.

3. To operate the heater at 208 through 240 volts, connect •
power supply wiring to heater wiring following the wiring dia-
gram shown in Figure 2. DO NOT USE THE WHITE WIRE
MARKED "N" FOR WIRING TO 208 THROUGH 240 VOLTS.

4. To operate the heater at 120 volts requires the heater to be re-
wired as shown in Figure 3 by connecting blue l_2 lead wire to
wire connection of the other element blue lead wire and ther-
mostat blue lead wire. Remove the L2 wire marker. Connect
120 volts to the black L1 lead and the white N lead. See
Figure 3.

5. Complete the installation by replacing the grille cover using 2
screws removed earlier and 4 additional screws from parts

bag. Remove thermostat knob from the parts bag and install.

Heater Operation
1. Turn on the power supply to the heater.

Marley Electric
Heating
A United Dominion Company

470 Beauty Spot Rd. East
Bennettsville, SC 29512 USA

Do not use white wire In 240 volt circuit
White

T'Stat

208 V
Supply

Blue

Blue Blue

Element

HTSOO - Factory wired for 240/208 volt operation
.-. „ 500 watts. 2.1 amps @ 240 V
i-igure <i 375 watts, i.a amps © 2oev

To
120V

Supply

White

T-Stat i

Black! — JBlue

I

Blue

Element

_ /\ A /\ A /\^

-~ A A/\ A A
Blue

To rewire lor 120 voll
operation:

1. Connect Blue "L2-

wire connection to
other element Blue
lead and thermostat
Blue lead. Remove
"L2" wire marker.

2. Connect 120 volts to
Black T_r & White
"N-.

Figure 3
HTSOO - Field re-wired for 120 volt operation

500 watte, 4.2 amps

2. Rotate the thermostat clockwise to the warmest setting. If the
air temperature is below 70'F the heater should come on and
in a few moments the heating element will become warm. If
the air temperature is above 70'F, the heater will not operate.
A check of the thermostat setting has to occur when the air
temperature is below 70'F

3. The thermostat range is from 40'F at full counterclockwise
position to 70"F at full clockwise. Position thermostat at
desired location. Thermostat will automatically cycle the
heater on and off to maintain the desired temperature.

NOTE: The heater is designed to provide freeze protection and
the thermostat may allow the heater to come on at the lowest
setting if the space temperature drops below 40' F.

Cleaning and Maintenance
This heater requires no maintenance. Periodic cleaning to
remove accumulated dust and dirt is recommended. This
should be done using a vacuum with brush. See Warning 1.

LIMITED WARRANTY
All products manufactured by Marley Electric Heating are warrantet
against defects in workmanship and materials for one year from date o
installation, except heating elements which are warranted against defects
Jn workmanship and materials for five years from date of installation. This
warranty does not apply to damage from accident, misuse, or alteration;
nor where the connected voltage is more than 5% above the nameplate
voltage; nor to equipment improperly installed or wired or maintained in
violation of the product's installation instructions. All claims for warranty
work must be accompanied by proof of the date of installation.

The customer shall be responsible for all costs incurred in the removal or
reinstallation of products, including labor costs, and shipping costs
ncurred to return products to Marley Electric Heating Service Center
Within the limitations of this warranty, inoperative units should be
returned to the nearest Marley authorized service center or the Marley
Electric Heating Center, and we will repair or replace, at our option, at no
charge to you with return freight paid by Marley. It is agreed that such
repair or replacement is the exclusive remedy available from Marley
Electric Heating.

THE ABOVE WARRANTIES ARE IN LIEU OF ALL OTHER WAR-
RANTIES EXPRESSED OR IMPLIED. AND ALL IMPLIED WAR-
RANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
'URPOSE WHICH EXCEED THE AFORESAID EXPRESSED WAR-
WITIES ARE HEREBY DISCLAIMED AND EXCLUDED FROM THIS
AGREEMENT. MARLEY ELECTRIC HEATING SHALL NOT BE LIABLE
-OR CONSEQUENTIAL DAMAGES ARISING WITH RESPECT TO THE
'RODUCT. WHETHER BASED UPON NEGLIGENCE, TORT. STRICT
LIABILITY, OR CONTRACT.

Some slates do allow the exclusion or limitation of incidental or conse-
quential damages, so the above exclusion pr limitation may not apply to
'ou. This warranty gives you specific legal rights, and you may also have

other rights which vary from state to state.
:or the address of your nearest authorized service center, contact Marley
Electric Heating in Bennettsville. SC. at 1-800-642-4328. Merchandise
eturned to the factory must be accompanied by a return authorization

and service identification tag, both available from Marley Electric
Heating. When requesting return authorization, include all catalog num-

bers shown on the products.

9/96 SWO308 Part No. 5200-2314-000
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Instrucciones de instalacion y mantenimiento

Estimodo propietario:

jFelicidades! Gracias por haber comprado este nuevo calentador fabricado por una division de Marley
Electric Heating, listed ha hecho una inversion sabia al elegir elproducto de mayor calidad que existe
en la industria de la calefaccion. Por favor lea con detenimiento las Instrucciones de instalacion y
mantenimiento presentadas en este manual. Asi, usted disfrutard de muchos ailos de calefaccion eficiente
con este producto de Marley Electric Heating... el lider de la industria en lo referente a diseno,
fabricacion, calidad y servicio.

...Los empleados de
Marley Electric Heating

ADVERTENCIA
Lea con atencion. Este instructive conttene informacidn vital para
la instalacion, uso y operacion eficiente del calentador. Lea el
manual con detenimiento antes de instalar, operar o limpiar el
calentador. La inobservancia de las instrucciones puede ocasionar
incendios, electrochoques, la muerte, lesiones graves o danos
materiales. Guarde estas instrucciones y consulteias con
(recuenda para cerciorarse de que la operacion se lleve a cabo en
forma segura y para instruir a los usuarios nuevos.
ADVERTENCIA: RIESGO DE INCENDIO Y ELECTROCHOQUE
1. Para evitar la posibilidad de electrochoque, desconecte en el

panel de servicio principal toda la energfa que llega al
calentador antes de alambrar o dar servicio a la unidad.

2. Todo el alambrado debeni efectuarse de aouerdo con los
cxSdigos electricos nacionales y locales. Asimismo, el calentador
debeni estar puesto a tierra.

3. No instale el calentador a menos de 18" (456 mm) del piso o 12"
(304 mm) del techo. El extremo del calentador puede estar junto
a un muro adyacente. No instale el calentador verticalmente.

4. Este calentador se calienta mucho cuando esta funcionando.

No instale el calentador detras de puertas o toalleros, en
closets, donde las cortinas puedan entrar en contacto con el
calentador ni donde se obstruya el flujo de aire al calentador.
Mantenga los condones electricos, sabanas y colchas, muebles
y otros materiales combustibles lejos del calentador.

5. No opere el calentador sin la cubierta. La cubierta debera estar
sujeta con tomillos para evitar la remockSn accidental.

6. No introduzca objetos extranos ni permita que entren en el
calentador o toquen el elemento calentador, ya que esto puede
ocasionar electrochoques, incendios o danos al calentador.

7. El calentador tiene piezas calientes y generadoras de arcos y
chispas. No se use en dreas donde se emplean o almacenan
gasolina, pintura o Ifqutdos inflamables.

8. No use el calentador en areas donde entrant en contacto
di recto con el agua.

9. No use el calentador en ambientes corrosivos.
10. El voltaje de la fuente debe ser igual al voltaje del calentador.

Consulte la placa del calentador y el voltaje de la fuente antes
de aplicar la energfa.

GUARDE ESTAS INSTRUCCIONES



Informacion general
El calentador utilitario HTSOO ha sido disenado
exclusivamente para el montaje horizontal en paredes. El
termostato incorporado permite ajustar la salida termica
entre 40' y 70' F (4.4' y 21' C). El calentador ha sido
alambrado en la fabrica para funcionar con 240/208 volts,
pero puede realambrarse para operar con 120 volts.

Instalacion
1. Quite la cubierta de la parrilla, extrayendo los dos tornillos del'

frente de la cubierta.
2. Coloque el calentador en la posicion deseada en la pared,

manteniendo las separaciones mfnimas que se indican en la
advertencia 3 y se ilustran en la figura 1 .

Techo ^
12" mfn.

Calentador (304mm)

| Vista
vista de I lateral
extreme 18" mfn.

(456 mm)
Piso l

21"

(405 mm) _^ «£, ̂ _

r> - 4o^^ ""-"--^o . T
,' '; Orificios con diametrO ($t * ^
• - . , - ' ^^_^--tle 0,203" (5 mm) mm) * mil

Figura 1

, N No "s« el cable bianco en clrcultos dr 240
Blanco

Tannnctatn A Elemento
Ala Ll 1 J^--- 1 l\ xv. -^

twwt,. Negrol— 1 Azul Azul v v ̂  W
de .

2*V L2 ^

•Azul Azul v v v

HTSOO - Alambrado en la fabrica para operar a 240/208 volts
t. „ 500 watts. 2,1 amperes a 240 V
r-igura tL 375 watts t 8 amperes a 208 V

M Realambrado para 1

Blanco
Ab l.Conecte el cable

•uwie -L2- al cabte azul
,£.. Termostato ft , ®emet*o olro etemerto y al
20 L1 1 "^ l j ... . cabte azut del

. , h^- .-,,, ' VTTJ- -s/VVVV^ • termostato. Quite
Negrol 1 Azul Azul marca 'L2' del cat

v/WVXA — 2- Co"61*6 los 12° v

Azul a los cables nearc
•L1"y bianco "N"

c. _ HTSOO - Realambrado para la operacion a 120 volts
t-igura J 500 wattS| 4^ amperes

)

a
s.

azul
del

a
Die.

rolls

Para revisar el ajuste del termostato es necesario que la
temperatura del aire sea menor que 70"F (21'C).

3. El intervalo operativo del termostato es de 40'F (4,4'C),al
girar la perilla totalmente en sentido contrario al de las
manecillas del reloj, hasta 70'F (21 'C) con la perilla gir«^^
totalmente en sentido de las manecillas del reloj. Gire e(
termostato a la posicion deseada. El termostato encendera y
apagara el calentador automaticamente para mantener la
temperatura deseada.

NOTA: El calentador ha sido disenado con proteccion contra
congelamiento y el termostato puede permitir que el
calentador se encienda si la temperatura ambiental baja a
menos de 40" F (4,4'C).

Limpieza y mantenimiento
Este calentador no requiere mantenimiento. Se recomienda I;

NOTA: El calentador DEBE montarse en posicion horizontal
para permitir el flujo libre del aire por el elemento
calentador. El termostato puede ubicarse en cualquiera
de los extremes.

3. Sujete el calentador firmemente a la pared, usando tornillos o
pernos introducidos por los cuatro onficios de la parte
posterior del calentador.

Alambrado
1. Tienda el cable de energia electrica hasta el calentador e

introduzcalo en el compartimiento de alambrado, a traves del
orificio de 7/8" (22 mm) en el extreme de la caia de control.
Cerciorese de usar una abrazadera para el cable, como lo
exige el Codigo Electrico National de EE.UU.

2. Conecte el cable de puesta a tierra de la fuente al tornillo
verde de puesta a tierra del calentador.

3. Para operar el calentador con 208 a 240 volts, conecte el
alambrado de la fuente electrica al alambrado ele'ctrico del
calentador de acuerdo con el diagrama de alambrado de la
figura 2. NO USE EL CABLE BLANCO MARCADO "N" PARA
EL ALAMBRADO DE 208 A 240 VOLTS.

4. Para operar el calentador a 120 volts hay que realambrar el
calentador como se ilustra en la figura 3, conectando el cable
azul L2 al cable azul del otro elemento y al cable azul del
termostato. Quite la marca del cable L2. Conecte los 120 volts
al cable negro L1 y al cable bianco N. Consulte la figura 3.

5. Complete la instalacion colocando de nuevo la cubierta de la
parrilla y sujetandola con los dos tprnillos que quito
previamente y cuatro tornillos adicionales de la bolsa de
piezas. Saque la perilla del termostato de la bolsa e instale la
perilla.

Operacion del calentador
1. Encienda el calentador.
2 Gire el termostato en sentido de las manecillas del reloj,

hasta la posicion mas caliente. Si la temperatura del aire es
menor que 70'F (21'C), el calentador debera encenderse y el
elemento calentador se calentara. Si la temperatura del aire
es superior a 70'F (21 "C), el calentador no se encendera.

lirnpieza periodica con aspiradora y accesorio de cepill ,
eliminar el polvo y la tierra acumulados. Consulte la ;
advertencia 1.

Marley Electric
Heating
Una cornpanta Unfed Domnjon

470 Beauty Spot Rd. East
Bennettsville.SC 29512 EE.UU.

GARANTiA UMITADA
Todos los productos fabricados por Marley Electric Heating estan
garantizados contra defectos de mano de obra o materiales durante un
ano, a partir de la fecha de instalacion. Esta garantia no se aplica a
danos que resulten de accidentes. mal uso o alteraciones, ni a casos en
los cuajes el voltaje de alimentacion sea mas del 5% mayor que el voltaje
especificado en la placa del producto. La garantfa tampoco se aplica a
equipo mal instalado o alambrado o cuyo mantenimiento se haya
efectuado sin seguir las instrucciones de instalacion del producto. Toda
solicitud de trabajo amparado por la garantfa debera ir acompanad — or
un comprobante de la techa de instalacion. _^^r

El diente sera responsable de todos los costos incurridos por la remocion
o reinstalacion de los productos, induyendo costos de mano de obra y
transports incurridos en la devolution de los productos al Centra de
Servicio de Marley Electric Heating. Dentro delas limitaciones de esta
garantia, la unidades inoperantes deberan devolverse al centro de
servicio autorizado por Marley mas cercano o al Centro de Servicio de
Marley Electric Heating. Nosotros repararemos o reemplazaremos Is
unidad, a discretion nuestra vsin costo para el diente. con el flete de
retorno pagado por Marley. tl diente acepta que esta reparacion c
reemplazo sera el unico remedio que podra exigir a Mariey Electric
Heating.
LAS GARANTfAS ANTERIORES SUSTITUYEN A CUALQUIER OTR/
GARANTIA, YA SEA EXPLICITA O IMPUCITA. TODA GARANTIA
MPLfCITA DE COMERCIABILIDAD O IDONEIDAD PARA . UN
PROPOSITO ESPECIFICO QUE EXCEDA A LAS GARANTIAS
ANTERIORES QUEDARA EXCLUIDA DE ESTE ACUERDO. MARLE>
ELECTRIC HEATING NO SERA RESPONSABLE DE DANOS
CONSECUENTES RELACIONADOS CON EL PRODUCTO YA SEA
QUE ESTEN BASADOS EN NEGLIGENCIA, AGRAVIO
RESPONSABILIDAD ESTRICTA O CONTRATO.
Algunos estados no permiten la exclusion o limitation de los dano:
mcidentales o consecuentes. por lo cual es posible que la exclusion c
limitation anterior no sea aplicable en su caso. Esta garantia le otorg;
derechos legales especi'ficos y usted podra tener otros derecnos qu<
varien de un estado al otro.
Si desea conocer la direction del centro de servitio autorizado ma'
cercano a usted, comunfquese con Marley Electric Heating ei
Bennettsville. Carolina del Sur. llamando al 1-800^42-43
mercancia devuelta a la fabrica debera ir acornpanaaa r
autonzaaon de devolution y un marbete de identificacion ae ser

Alcuales pueden obtenerse de Mariey Electric Heating.
autonzacicn de devolution, por favor incluya todos los numeros d.
catalogo que aparecen en los productos.

9/96 SWO308 N'pieza 5200-23K-OOC
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Instructions d1 installation et d'entretien
Qierpropriefaiie,

Felicitations ! Nous vous remerdons d'avoir achete ce nouvel appareilfabriquepar Marley Electric Healing. \bus avezfait un
ban investissement en choisissant leproduitde la meiUeure qualiie de I'industrie du chauffiLge. \hdUez lire soigneusementles
instntctiowd'installaiionet d'entretien indqueesdawcemanueL \buspn^nzdenc^teusesanneesdeayfortdedwsffage
efficace grace a ceproduitde MoneyElectric Heating... le leaderde I'industrie en conception, fabrication, quaMet service.

..Les employes de
Marley Electric Heating

AVERTISSEMENT
Lire soigneusement- Le present mode cfemploi contient des
informations concemant ('installation, ('utilisation et le
fonctionnement approprie de I'appareil. Avant son installation, la
mise en marche et le nettoyage du radiateur, lisez attentivement le
present manuel. A defaut de respecter les instructions, on peut
provoquer incendie, choc electrique, mort, blessures serieuses ou
dommages materiels. Conservez ces instructions et consultez-les
souvent afin de travailler dans des conditions de securite et de
pouvoir en informer les future utilisateurs.
ATTENTION : RISQUE D'INCENDIE ET CHOC ̂ LECTRIQUE
1. Pour empecher un eventuel choc electrique, debranchez le

cable d1 alimentation du radiateur avant le cablage ou I'entretien.
2. Tout le cablage doit etre conforme aux Codes electriques

nationaux et locaux et Cappareil de chauffage doit etre mis a la
terra.

3. Ne montez pas a moins de 456 mm du sol ou 304 mm du
plafond. Le bord du radiateur peut etre monte a proximite de
murs adjacents. Ne montez pas en position verticale.

4. Le radiateur est chaud lorsqu'il est en service. Evitez d'mstaller
le radiateur derriere une porte, un porte-serviette, dans un

placard ni en contact avec des rideaux ou tentures ou aux
endroits ou la ventilation du radiateur peut s'obstruer. fioignez
cordons electriques, literie, mobilier et autres objets
inflammables hors de portee du radiateur.

5. Faites fonctionner le radiateur uniquement grille de protection
termee. La grille de protection doit etre fixee par vis pour eviter
toute ouverture involontaire.

6. Evitez de poser ou introduce des corps etrangers au contact du
radiateur ou cfun de ses elements, car ceti peut provoquer un
choc electrique, un incendie ou des degats a fappareil de
chauffage.

7. L'appareil de chauffage a des pieces chaudes qui forment un
arc ou des etincelles a I'interieur. Ne futilisez pas dans des
endroits ou de ("essence, de la peinture ou des liquides
inflammables son! utilises ou entreposes.

8. N'utilisez pas le radiateur dans un environnement a contact
direct avec de I'eau.

9. Ne I'utilisez pas dans une atmosphere corrosive.
10 Le voltage foumi doit etre le meme que celui de I'appareil. Se

reporter sur a plaque îdentification avant la mise sous tension.

CONSERVEZ CES INSTRUCTIONS



Generalises
Le radiateur HTSOO demande un montage horizontal mural. Le
thermostat incorpore tient compte du reglage du debit de
chaleur dans un environnement de 4° a 21 °C (40 a 70° F). Le
radiateur est cable en usine pour une utilisation sous 240/208
Volts mais peut etre recable.pour ('utilisation sous 120 Volts.

Installation
1. Enlevez la grille de protection en devissant les 2 vis sur le

devant.
2 Positionnez le radiateur aJ'endroit choisi en gardant un

minimum d'espace libre (voir I'avertissement 3 et la figure 1 )

plafond !•
.. . 12" min.

Jhauffaf (304mm>

vue
mur f profil

18" min.
(456 mm)

sol l

, 21"

(405 mm) _^_ ̂ , ̂ _

Q Q |

.'' '; 0,203" trous (5 mm) ~~~ <si * ^

îgure 1

_ N Na pas utlllser le M blanc dans les circuit 240 Volts
Blanc

"TStat $ Element
vers _LJ_r"V-; -A /\ ^ ~
24cv No(r IJ Bleu Bleu v ^ \s \S \S ^ •

208V
1 />

Bleu Bleu - ^ ^ v -V ' '

i
i

i

HTSOO - cable en usine pour un fonctionnement en 240/208 Volts
c. 500 Watt, 2,1 Amp. @ 240 V
l-igure i 375 watt, 1,8 Amp. & 208 V

11 Pour le recAblage en
^ — — — | 120 V :

Blanc
vere 1 . Connectez mL2~ b
120V (-,. I'autre element ble

-pstat » tiemem a« m «iii tharnm^
L1 I ^,' ; A A A A .A bleu' Retirez te re

Noir I Bleu Bleu vVV • de III Lf .

eui
uet
t
>ere

2. Connectez le lil 120V
s/X/X/X/X/* a'LTnoiret le'N'Bteu blanc.

,-. _ HTSOO - re-cablage pour fonctionnement en 120V
Mgure 3 50o Watt, 4,2 Amp.

thermostat ne se declencherapas. Un controle du dispositif
doit avoir lieu lorsque la temperature de I'air est inferieure a
21° C(70°F) .

3 L'echelle du thermostat s'etend de 4"C (40°F) a la posftiorS^
minimale en sens inverse des aiguilles d'une montre, jusqu'a
21 °C (70°F) en position maximale, dans le sens des aiguilles
d'une montre. Positionnez le thermostat a I'endrort desire. Le
thermostat maintient le radiateur automatiquement a la
temperature desiree.

NOTA : Le radiateur a ete congu, muni d'une protection contre le
gel; le thermostat permet de demarrer au plus bas, si la
temperature de I'espace tombe en dessous de 4°C (40°F).

Nettoyage - Entretien
Ce radiateur ne necesstte aucun entretien . Un nettoyag •>,
neriodiaue Dour enlever ooussieres et salete est " /

NOTA: 1 Le radiateur DOIT etre monte a I'horizontale pour
permettre une circulation d'air librement vers le haul. Le
thermostat peut etre monte indifferemment a gauche ou a
drotte du radiateur.

3. Fixez le radiateur solidement au mur a I'aide de vis ou
boulons en utilisant les 4 trous pre-perfores sur I'arriere du
radiateur.

Cablage
1. Introduisez le cable secteur du radiateur dans le trou de

branchement pre-perce 7/8" (22 mm) au fond de la boTte de
controle. Utilisez le clip cable comme recommande par le
Code National Electrique.

2 Connectez le fil de terre au radiateur en utilisant la vis de
terre de couleur verte. - •

3 Pour faire fonctionner le radiateur a 208-240 Volts, connectez
le cable d'alimentation secteur en suivant le diagramme
montre dans la figure 2. NE PAS UTILISER LE CABLE
BLANC MARQUE "N" POUR LE MONTAGE EN 208 - 240
VOLTS.

4 Pour faire marcher le radiateur en 120 Volts, referez-vous a la
figure 3. Connectez le cable L2 bleu a I'autre cable bleu ainsi
que le fil bleu du thermostat. Retirez le repere du cable L2.
Connectez le cable de 120 Volts au fil noir L1 et au cable
blanc N (voir figure 3).

5 Replacez la gnfle de protection en la revissant a I'aide des 2
vis enlevees et des 4 vis contenues dans le sachet
d'accessoires. Sortez le bouton du thermostat du sac et
installez-le.

Allumage
1. Allumez le bouton Marche du radiateur.
2. Tournez le thermostat dans le sens des aiguilles d'une montre

pour obtenir la chaleur maximale. Si la temperature de I'air est
inferieure a 21 °C f700F), le radiateur se declenche et en
quelques instants j'element chauffant devient chaud. Si la
temperature de I'air est superieure a 21°C (70°F), le

recommande, en utilisant de I'air comprime (voir
avertissement 1).

Marley Electric
Heating
llrM SOCMIe lln*id Domncn

470 Beauty Spot Rd. East

Bennettsville.SC 29512 USA

GARANTIE UMITEE
Tous les produits fabriques par Marley Electric Heating sont garantis
contre les defauts de main d'oeuvre et de materiaux pendant un an a
compter de la date de ('installation. Cette garantie ne s'applique pas aux
degats provenant cTaccident, de mauvais emploi ou de modification ; ni la
ou la tension branchee est superieure de 5 % a la tension de la plaque
signaletique ; ni a un materiel incorrectement installe ou cable ou
entretenu en infraction aux instructions d'installation du produit. Tout'-
les reclamations relatives a la main d'oeuvre de garantie doivent «
accompagnees de la preuve de la date d'installation.

Le client sera responsible de tous les frais encourus par la depose ou la
reinstallation des produits, y compris les frais de main d'oeuvre et les frais
d'expedition encourus pour renvoyer les produits au Marley Electric
Heating Service Center. Dans le cadre des limites de la presents
garantie, les appareils defectueux devraient etre retournes au centre de
service apres-vente autorise le plus proche ou au Centre Mariey Electric
Heating, et nous les reparerpns ou les rernplacerons, a notre choix,
gratuitement, les frais d'expedition de retour etant payes par Mariey. II est
convenu qu'une telle reparation ou un tel remplacement sont les seuls
recours pouvant etre obtenus aupres de Mariey Electric Heating.

LES GARANTIES CI-DESSUS REMPLACENT TOUTES LES AUTRES
GARANTIES EXPLICITES OU IMPLICITES ET TOUTES LES
GARANTIES IMPLICITES DE COMMERCIABIUTe ET D'ADAPTATION
A UN USAGE PARTICULIER QUI DEPASSENT LES, GARANTIES
EXPLICITES DECRITES CI-DESSUS SONT REPUDIEES PAR LA
PRESENTS ET EXCLUES DE GET ACCORD. MARLEY ELECTRIC
HEATING NE SERA PAS RESPONSABLE DES DOMMAGES
NDIRECTS SE RAPPORTANT AU PRODUIT. QUE CE SOIT PAR
NEGLIGENCE, DELIT, RESPONSABILIT£ STRICTE OU CONTRAT.

Certaines provinces n'autorisent pas I'exclusion ou la limitation de
dommages-interets fortuits ou indirects, de sorte que ('exclusion ou la
imitation ci-dessus peut ne pas s'appliquera vous. La presente garantie
vous donne des droits legaux specifiques et vous pouvez aussi avoir
d'autres droits qui varient d'une province a I'autre.

'our I'adresse de votre centre d'entretien autorise le plus proche,
veuillez prendre contact avec Mariey Electric Heating a Bennetts-
Caroline du Sud. au 1 -800-642-4328. La marchandise renyoyee î
'usine doit etre accompagnee d'une autorisataon de renvoi et d'une
etiquette d'identification de service, les deux sont a votre disposition
aupres de Mariey Electric Heating. Lors de la demande d"autorisation de
renvoi, inclure tous les numeros de catalogue qui figurent sur les
>roduits.

9/96 SWO 308 N'depince 5200-2314-000



WHT REPLACEMENT PARTS

WHT500
Key
No.

1

2

3

Description

Knob

Element

Thermostat

Part Number

3301-2020-006

1802-2091-000

5813-2062-000

O'MARK
•• A OMsftnrf Mart* B«Mc HolingI A OMsftnrf Mart* B«Mc Holing

470 Beauty Spot Rd East
Bennettsville, SC 29512

5200-2357-000 SWO315
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FOR CURRENT INFORMATION

Class H Fuse Provisions:

Fusible Square D 30 through 600 Ampere Heavy Duty Safety. Switches
accept Class H fuses as standard. With Class H fuses installed the
switch is UL Listed for use on systems with up to 10,000 RMS
Symmetrical Amperes available fault current.

Class R Fuse Provisions:

Fusible Square D 30 through 600 Ampere Heavy
Duty Safety Switches will accept Class R fuses
as standard. A field installable rejection kit is
available which, when installed, rejects all but
Class R fuses. With the installation of the
rejection kit and Class R fuses, the switch is UL
Listed for use on systems with up to 200,000
RMS Symmetrical Amperes available fault
current See Class R Fuse Kits on page 3-9.

600 Volts -Single Throw Fusible

Heavy Duty Safety Switches
600 Volt

Class 3110
Class J Fuse Provisions:

Provisions for installing Class J fuses are included in 30 through 400
Ampere 600 Volt, and 100 through 400 Ampere 240 Volt, fusible Heavy
Duty Safety Switches. Conversion to Class J fuse spacing requires
relocating the load side fuse base assembly from the standard Class H
fuse location to an alternate position as marked in the enclosure. With
Class J fuses installed, the switch is UL Listed for use on systems with
up to 200,000 RMS Symmetrical Amperes available fault current.
Switches rated 600 Amperes, 240 or 600 Volt, require the addition of an
adapter kit, H600J at $304. One kit per 3-pde switch.

Class L Fuse Provisions:

Fusible 800 A and 1200 A Safety Switches use Class L bolt-in fuses and
are rated for use on systems with up to 200,000 RMS Symmetrical
Amperes at 600 Vac maximum.

System Amps

NEMA
Typel
Indoor

Cat No. | Price

/

NEMA
Type3R

Rainproof
(Bolt-on Hubs

page 3-9)

Cat No. | Price

NEMA TVpe 4,4X5
(304 Stainless Steel)
Dusttight, Watertight,
Corrosion Resistant

All Cu Current
Carrying Parts

(Watertight Hubs
page 3-9)

Cat No. | Price

JIC-Mill & Foundry Type
All Cu Currenl
Carrying Parts

(Watertight Hubs-page 3-9)

NEMA Type 12K
With Knockouts

Cat No. | Price

NEMA Typel 2, 3Rt
Without Knockouts

Cat No. | Price

Horsepower RatingsT

480 Vac

Std.

30

Max

3O

600 Vac

Std.

30

Max

30

dc

250 | 600

2 Wire (2 Blades and Fuseholders) - 600 Vac, 600 Vdc

8
30
60

100
200
400
600
800

1200

Use 3 Wire Devices
For 2 Wire Applications

H265
H266
H267
H268

$ 2804.
4435.
691 a
9713.

H265R
H266R
H267R*
H268R*

$ 3616.
7124.

10923.
11994.

H265DS
H266DS

$ 9499.
13587. - -

H265AWK
H266AWK
H267AWK
H268AWK

$ 3190.
4747.
9699.

11456.

100«
150«

250*
400*

-

-

-

50

50
50

50
50

3 Wire (3 Blades and Fuseholders) - 600 Vac, 600 Vdc«o

f f fctxeeeill

30
30
60

100
200
400
600
800

1200

H361
H361-2A

H362
H363
H364
H365
H366
H367
H368

$ 352.
411.
425.
792.

1138.
3034.
5099.
8879.

11671.

H361RB
H3612RBA
H362RB
H363RB
H364RB
H36SR
H366R
H367R*
H368R*

$ 599.
699.
703.

1096.
1506.
3688.
7266.

11000.
13339.

H361DS
_

H362OS
H3630S*
H3640S
H36SDS
H366DS

-

$ 1600._

1759.
3488.
4879.
9728.

13815.

-

H361A
H361-2AA
H362A
H363A
H364A_

__

-

$ 644.
657.
665.

1032.
1615.
_
_
_

-

H361AWK
H3612AWKA
H362AWK
H363AWK
H364AWK
H365AWK
H366AWK
H367AWK
H368AWK

$ 607.
620.
625.
977.

1524.
3468.
5843.

10382.
12511.

5
5

15
25
50

100
150
200
200

15
15
30
60

125
250
400
500
500

714
7V4
15
30
60

125
200
250
250

20
20
50
75

150
350
500
500
500

_
_
__

_
50
—
50
50

15
15
30
40
50
—

—
50
50

4 Wire (3 Blades and Fuseholders, 1 Neutral)-600 Vac

m
30
60

100
200
400
600
800

1200

H361N
H362N
H363N
H364N
H365N
H366N
H367N
H368N

S 411.
473.
852.

1246.
3265.
5346.
9362.

12076.

H361NRB
H362NRB
H363NRB
H364NRB
H365NR
H366NR
H367NR*
H368NR*

$ 657.
756.
lisa
1605.
3843.
7369.

11470.
13995.

Use 3 Wire Devices Field Installable Solid Neutral
Assemblies. Older Separately- See page 3-10

H364NDS
H366NDS
H366NDS

$ 4997.
9948.

14046.

H364NA $ 1724. H364NAWK
H365NAWK
H366NAWK
H367NAWK
H368NAWK

$ 1624.
3697.
6095.

10954.
13219.

4 Wire (4 Blades and Fuseholders) - 600 VacO

'm 30
60

100
200
400
600

H461
H462
H463
H464
H465
H466

$ 580.
676.

1129.
1877.
3943.
6415.

-

-

H461-2DSAA
H462OSA
W63DSA
H464OSA

$ 1865.
1949.
5298.
•7997.

-
-

H461AWK
H462AWK
H463AWK
H464AWK
H465AWK

$ 708.
798.

1227.
2046.
4322.

5
15
25
50

100
150
200
200

20

7V4
15
25
SO

15
30
SO

125
250
400
500
500

20

20
40
SO
50

TV*
15
30
60

125
200
250
250

20

10
20
30
50

20
SO
75

150
350
500
500
500

20

25
50
75
50

50
50

5*10*
25*

15

50

50
50

15*
30*
30*

6 Wire (6 Blades and Fuseholders) - 600 VacO

m 100

200

- - -

-

H663DSA

H6640SA

$16485.

22471. - -

H663AWK

H664RWKA

$ 3246.

7760.

For appkabons requiring motor disconnect
capatnity, use electrical interlock.

Refer to page 3-9.

T Refer to page 5-13 tor addKional motor application data. The starling current
T Abo suitable tor NEMA Type 3R application by removing drain screw from be
• 250 Vdc maximum. Use two outside poles for witching DC.
• For grounded "Biphase systems only and witi neutral assembly instated.
• Suitable br NEMA Type 5 applications with drain screw installed.
• On 3-Pole devices, use two outside poles br switching Da
A 60 Ampere switch wtth 30 Ampere fuse spacing and dips. Must use 60 A enclosure accessories including electrical interlocks.
0 Not suitable for use as service equipment.
A NoCUL Listed-6 week shipment
a 400 and 600 Amp - 600 Vac only.
• Does not apply to NEMA Type 4.4X and 5 switches.

NOTE: One day shipment tt available on DASH Program for non-stock 400 through 1200 Ampere heavy duty switches.

of motors of more than standard horsepower may require the use cf fuses with appropriate Bme delay characteristics,
from bottom endwal.

Dimensions NEMA Type 1 and 3R Page 3-12
NEMA Type 4,4X and 5 Stainless and NEMA Type 12 Page 3-13

Accessories Pages 3-9 and 3-11

For additional information, reference the Enclosed Safety Switches Catalog 31OOCT9801.

aoo DE1 Discount
Schedule

O 2000 Square D
AX Rights Reserved 3-5



Heavy Duty Safety Switches
NEMA Type 1 and 3R - Dimensions, Lug Data
Class 3110

Square D

www.squared.com
FOR CURRENT INFORMATION

Terminal Lug Data*

Typical NEMA Type 1

U -

Ampere
Rating

30

60

100

200

400

600

800

1200

NEMA
Type

Enclosure

1.3R

4X«

1.3R

4X«

1.3R

4X«

1.3R

1.3R

1.3R

1.3R/5

1.3R/5

Conductors
Per Phase

and
Neutral

1

1

1

1

1
or
2

2

3

4

Wire Range
Wire Bending Space
Per NEC Table 373-6

»12-6AWG(AI)

114-6 AWG(Cu)

*12-3AWG(AJ)

»14-3AWG(CU)

*12-1A> AWG(AI)

*14-1/OAWG(Cu)

«6 AWG -250 kcmil (AWCu)

*1A> AWG - 750 kcmil (AlCu)

HMO AWG - 300 kcmil (AVCu)

*3/0 AWG - 500 kcmil (ALCu)

*3/0 AWG - 750 kcmil (AI/Cu)

*3/0 AWG - 750 kcma (AlCu)

Lug Wire Range

*12-2AWG(A1)

*14-2 AWG (Cu)

*12-2AWG(AI)

114-2 AWG (Cu)

#1 2-1/0 AWG (Al)

M4-1/OAWG(Cu)

16 AWG - 300 kcmi (AI/Cu)

#1iP AWG - 750 kcmil (AVCu)
and
«1/0 AWG - 300 kcmil (AVCu)

*3A> AWG - 500 kcmi (ATCu)

*3A> AWG - 750 kcmil (AI/Cu)

*3A> AWG - 750 kcmil (AlrCu)

Optional
VERSA-CRIMP

Compression tug
Field Installable

I/CEL02114S1

VCEL030516H!

»/CEU>7512H1
or

VCEU330516H1*
and

VCEL05012H1

VCELD5012H1

r!8LKE20

H12LKE20

< 30-100 A/np switches suitable for 60°C or 75°C conductors. 200-1200 Amp switches surtable for 75°C conductors
• Order two PK516KN mounting kits ($5.50 each, texington Order Point) when nstallmg VCEU330516H1 hjgs. Only

one kit ts required on 2-Pole switches.
0 See page 3-11. 800 and 1200 A compression lug kits for additional information.
• 4X Ffcerglass Reinforced Polyestar and KRYDON Swithes.

For additional information, reference Enclosed Safety Switches Catalog 3100CT9801.

W/H H h—D-

Typical NEMA Type 3R

Catalog
Number

H221N
H221NRB
H222N
H222NRB
H223N
H223NRB
H224N
H224NRB
H225.N
H22SNR.R
H226.N
H226NR.R
H227.N
H227NR.R
H228.N
H228NR.R
H265
H265R
H266
H266R
H267
H267R
K268
H268R
K321N
H321NRB
H322N
K322NRB
K323N
H323NRB
H324N
K324NRB
H325.N
H32SaNR
H326.N
K326R.NR
H327.N
K327R, NR
H328.N
H328aNR
H361.N
H361-2
K361NRB.RB
K362.N
K362NRftRB
H362WH
H363.N
K363NRB,R8

Approximate Dimensions

Series

F1
F1
F4
F4
FS
FS
E1
E1

E1
E1
E1
E1
E4
E4
E4
E4

E2
E2
E2
E2
E4
E4
E4
E4
F1
F1
R
F4
F5
FS
E1
E1
E1
E1
El
E1
E4
E4
E4
E4
F1
F3
F1
K
FS
K
K
K

H
IN

14.60
14.88
14.60
14.68
2155
21.25
27.38
27.38
50.25
50.31
50.25
50.31
69.13
69.13
69.13
69.13
50.25
50.31
50.25
50.31
69.13
69.13
69.13
69.13
14.60
14.88
14.60
14.88
2155
2155
27.38
27 M
5055
50.31
5055
50.31
69.13
69.13
69.13
69.13
14.60
17.50
14.88
17.50
17.50
18.19
2155
2155

mm
371
378
371
378
540
540
695
695

1276
1278
1276
1278

1756
1756
1756
1756

1276
1278
1276
1278

1756
1756
1756
1756

371
378
371
378
540
540
695
695

1276
1278
1276
1278

1756
1756
1756
1756

371
445
378
445
445
462
540
540

W
IN
6.50
6.63
6.50
6.63

8.50
8.50

12.88
13.13
27.63
27.88
27.63
27.88
36.62
36.62
36.62
36.62
27.63
27.88
27.63
27.88
36.62
36.62
36.62
36.62
6.50
6.63
6.50
663
8.50
8.50

12.88
13.13
27.88
27.88
27.63
27.88
36.62
36.62
36.62
36.62

6.50
9.00
6.63

9.00
9.00
9.00
8.60
a so

men
165
168
165
168
216
216
327
334

702
708
702
708
930
930
930
930

702
708
702
708
930
930
930
930
165
168
165
168
216
216
327
334

708
708
702
708
930
930
930
930
165
229
168
229
229
229
216
216

O
IN

4.88
4.88
4.88
4.88
6.38
6.38
7.50
7.75

10.13
10.13
10.13
10.13
17.75
17.75
17.75
17.75

10.13
10.13
10.13
10.13
17.75
17.75
17.75
17.75
4.88
4.88
4.88
4.88
6.38
6.38
7.50
7.75

10.13
10.13
10.13
10.13
17.75
17.75
17.75
17.75
4.88
6.38
4.88
6.38
6.38
6.81
6.38
6.38

mm
124
124
124
124
162
162
191
197
257
257
257
257
451
451
451
451
257
257
257
257
451
451
451
451
124
124
124
124
162
162
191
197

257
257
257
257
451
451
451
451
124
162
124
162
162
173
162
162

W/H

IN
7.55
7.55
7.55
7.55

10.50
1050
1438
14.75

27.63
27.88
27.63
27.88
36.62
3662
36.62
3662
27.63
27.88
27.63
27.88
36.62
36.62
36.62
36.62
7.55
7.55
7.55
7.55

10.50
10.50
14.38
14.75
27.88
27.88
27.63
27.88
36.62
36.62
36.62
36.62
7.55

10.50
7.55

10.50
10.50
10.50
10.50
1050

mm
192
192
192
192
267
267
365
375
702
708
702
708
930
930
930
930
702
708
702
708

-930'
930
930
930
192
192
192
192
267
267
365
375

708
708
702
708
930
930
930
930
192
267
192
267
267
267
267
267

Catalog
Number

1364
1364N
+364NRB
+364RB
+365. N
+365R NR
H366. N
1366NR. R
1367. N
i367NR. R
1368, N
1368NR. R
H461
+462
4463
+464
+465
+466
1U265
HU265R
HU266
1U266H
<U267
1U267R
1U268
<U268R
1U361
<U361RB
4U362
4U362RB
+U362WH
+U363
+U363R8
4U364
«J364RB

NU36S
HU365R
HU366
HU366R
HU367
HU367R
HU368
HU368R
U461

HU462
HU463
U464
U465
U466

Approximate Dimensions

Series

E2
E1
E1
E1
E2
E2
E2
E2

E4
E4
E4
E4
F5
F5
F5
E1
E2
E2
E2
E2
E2
E2
E4
E4
E4
E4
F1
F1
F5
FS
F5
FS
F5
E1
E1
E2
E2
E2
E2
E4
E4
E4
E4
F3
FS
FS
E1
E2
E2

H
IN

27.38
27.38
27.50
27.38
50.25
50.31
50.25
50.31

69.13
69.13
69.13
69.13
20.50
20.50
2050
27.38
50.25
50.25
50.25
50.31
50.25
50.31
69.13
69.13
69.13
69.13
14.60
14.88
17.50
17.50
18-19
21 55
2155
27.38
27.38
505S
50.31
5055
50.31
69.13
69.13
69.13
69.13
2050
20.50
20.50
27.38
5055
5055

mm
695
695
699
695

1276
1278
1276
1278

1756
1756
1756
1756
521
521
521
695

1276
1276
1276
1278
1276
1278
1756
1756
1756
1756
371
378
44S
445
462
540
540
695
695

1276
1278
1276
1278
1756
1756
1756
1756
521
521
521
695

1276
1276

W
M

12.88
1655
16.13
13.13
27.63
27.88
27.63
27.88
36.62
36.62
36.62
36.62
14.75
14.75
14.75
1655
33.88
33.88
27.63
27.88
27.63
27.88
36.62
36.62
36.62
36.62
6.50
6.63
9.00
9.00
9.00
8.SO
850

12.88
13.13
27.63
27.88
27.63
27.88
36.62
36.62
36.62
36.62
1475
14.75
14.75
1655
33.88
33.88

mm
327
413
410
334
702
708
702
708

930
930
930
930
375
375
375
413
861
861
702
708
702
708
930
930
930
930
165
168
229
229
229
216
216
327
334
702
708
702
708
930
930
930
930
375
375
375
413
861
861

D
IN
7.50
7.50
7.75
7.75

10.13
10.13
10.13
10.13
17.75
17.75
17.75
17.75
635
6.85
6.65
7.50

10.13
10.13
10.13
10.13
10.13
10.13
17.75
17.75
17.75
17.75
488
4.88
6.38
6.38
6.81
638
6.38
7.50
7.75

10.13
10.13
10.13
10.13
17.75
17.75
17.75
17.75
685
6.85
6.8S
7.50

10.13
10.13

mm
191
191
197
197
257
257
257
257

451
451
451
451
174
174
174
191
257
257
257
257
257
257
451
451
451
451
124
124
162
162
173
162
162
191
197
257
257
257
257
451
451
451
451
174
174
174
191
257
257

W/H
IN

1438
17.38
18.00
14.75
27.63
27.88
27.63
27.88
36.62
36.62
36.62
36.62
16.13
16.13
16.13
17.38
33.88
33.88
27.63
27.88
27.63
27.88
36.62
36.62
36.62
36.62
7.55
755

10.50
1050
1050
1050
10.50
14.38
14.75
27.63
2738
27.63
2738
36.62
36.62
36.62
36.62
16.13
16.13
16.13
17.38
3338
3338

nun
365
441
457
375
702
708
702
708
930
930
930
930
410
410
410
441
861
861
702
708
702
708
930
930
930
930
192
192
267
267
267
267
267
365
375
702
708
702
708
930
930
930
930
410
410
410
441
861
861
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Heavy Duty Safety Switches
NEMA Types 4,4X, 5, 7, 9 and 12 Dimensions, Lug and Conduit Data

Class 3110

Terminal Lug Data*

Typical NEMA Type
4,4X, 5,12,12K

Typical NEMA Ty.
Fiberglass Reinforced

Polyester and KRYOON

Conduit Provisions -
NEMA Type 4X
Fiberglass Reinforced
Polyester and KRYDON,
NEMA Type 7 and 9

Typical NEMA Type 7, 9

Ampere
Rating

30
60

100
200

Top and Bottom Endwall
NEMA Type 4X

Fiberglass
Reinforced

Polyester and
KRYDONA

W
1V4'
2-
2W

NEMA
Type

7 and 90

'¥4-
1W
2V4"

Ampere
Rating

30«

60»

100»

200

400

600

800

1200

NEMA
Type

Enclosure

4. 4X. 5«
12. 12K

4. 4X. 5«
12. 12K

4. 4X. 5»
12. 12K

4. 4X. 5,
12. 12K

4.4X
5.12

4.4X
5.12

12

12

Conductors
Per Phase

1

1

1

1

1
or
2

2

3

4

Wire Range
Wire Bending Space
Per NEC Table 373-6

«14-6AWG(Cu)

• 14-4 AWG (Cup

• 14-1 AWG (Cu)

»6 AWG - 250 kcmi (Cu)»

*1 AWG -600 kernel (Cu)
or
*1 AWG -250 kcmil (Cu)

«4 AWG - 350 kcmi (Cu)

f 3/0 AWG - 750 kcmil (AI/Cu)

*3"0 AWG - 750 kcmil (AJ/Cu)

Lug Wire Range

«14-4AWG(Cu)

t14-4AWG(Cu)

*1 4-1/0 AWG (Cu)

»6 AWG - 250 kcmi (Cu)

11 AWG -600 kcmi (Cu)
and
»1 AWG -250 kcmi (Cu)

«4 AWG -350 kcmi (Cu)

«ao AWG - 750 kcmi (>WCu)

IM AWG - 750 kcmi (AI/Cu)

Optional
VERSA-CRIMP*

Compression Lug
Field Installable

VCEL02114S1

VCEL030516H1

VCEL07512H1
or

VCEL030516H1
and

VCEL05012H1

VCEL05012H1

H8LKE2*

H12LKE2*

A Hubs and hub doling templates are
provided for lekJ installation.

0 Threaded conduit opening.

A 30-100 Amp switches suitable lor 60°C or 7S°C conductors. 200-1200 Amp switches suitable lor 75°C conductors.
• NEMA Type 4X Fiberglass Reinforced Polyester and KHYOON devices, reler to page 3-12 for lug data.
• See page 3-11.750 kcmil Lug kits, for additional information.
• NEMA Type 4,4X and 5 stainless steel.
a H60XFA-4M4-6 AWG (Cu).
« H225XKA-*4 AWG - 300 kcmi (Cu).

Catalog
Number

H60XFA
H100XFA
H221AWK.A
H221OS

H221-2AWK
H222AWK.A
K222DS

H223AWK. A
H223DS
H224AWK, A
H224DS
H225AWK, OS
H22SNAWK. NDS
H22SXKA

H226AWK.DS
H226NAWK. NDS
H227AWK. NAWK
H228AWK, NAWK
H265AWK.DS
H266AWK, A, DS

H267AWK, NAWK
H268AWK. NAWK
H321AWK.A
H321DS

H322AWK, A
H322DS
H323AWK.A
H323DS
H324AWK
H324A.DS

H325AWK, DS
H325NAWK, NDS
H326AWK.DS
H326NAWK.NDS

H327AWK, NAWK
H328AWK. NAWK
H361CS
H362CS
H363CS
H361AWK.A
H361DS'
H361DF
H361DX
H361-2AWK.A

H362AWK.A
H362OS
H362AWA
H362AWC
H362AWH
H362DF

K362DX
H363AWK.A
H363OS
H363DF
H363DX
K364AWK.ADS
H364NAWK. NA. NDS
H364DF

Approximate Dimensions

Series

E1
ei
F1
E1

FS
F4
E1

FS
E2
E1
E1
E2
E2
C2

E2
E2
E4
E4
E2
E2

E4
E4
F1
E1

F4
61
FS
E2
E2
Et

E2
E2
E2
E2

E4
E4
F3
F3
F3
F1
E1
F1
F1
F3

FS
E1
FS
F5
FS
F1

F1
FS
E1
F1
F1
E1
E1
El

H
IN

15.93
15.93
14.60
14.75

16.50
14.60
16.63

20.50
20.62
27.63
27.63
4625
4625
22.56

4625
4625
69.13
69.13
4625
4625

69.13
69.13
14.60
14.75

14.60
16.63
20.50
20.62
27.63

4625
4625
4625
4625

69.13
69.13
21.00
21.00
23.50
14.60

16.50
19.40
16.50

16.50
16.63
16.50
16.50
16.50
16.50

19.40
20.50
20.62
24.80
2525
27.63
27.63
31 JO

mm
405
405
371
375

419
371
422

521
524
702
702

1175
1175
573

1175
1175
1756
1756
1175
1175

1756
1756
371
375

371
422
521
524
702

1175
1175
1175
1175

1756
1756
533
533
597
371

419
493
419

41 g
422
419
419
419
419

493
521
524
630
641
702
702
795

W

IN

9.87
9.87
6.63
6.75

9.00
6.63
8.13

9.00
10.38
13.13
13.13
2625
2625
10.88

2625
2625
36.62
36.62
2625
2625

36.62
36.62
6.63
6.75

6.63
8.13
9.00

10.38
13.13

2625
2625
2625
2625

36.62
36.62
11.00
11.00
11.00
6.63

11X10
11.40
9.00

9.00
8.13
9.00
9.00
9.00

11.00

11.40
9.00

10.38
13.70
11.40
13.13
1625
26.30

mm

251
251
168
171

229
168
207

229
264
334
334
667
667
276

667
667
930
930
667
667

930
930
168
171

168
207
229
264
334

667
667
667
667

930
930
279
279
279
168

279
290
229
229
207
229
229
229
279

290
229
264
348
290
334
413
668

D

IN

6.96
6.96
4.96
5.13

7.00
4.96
6.13

7.00
6.50
8.00
8.00

10.13
10.13
7.75

10.13
10.13
17.75
17.75
10.13
10.13

17.75
17.75
4.96
5.13

4.96
6.13
7.00
6.50
8.00

10.13
10.13
10.13
10.13

17.75
17.75
725
725
725

.4.96

8.80
8.60
7.00

7.00
6.13
7.00
7.00
7.00
8.80

8.60
7.00
6.50

12.00
8.60
8.00
8.00

11.80

mm
177
177
125
130

178
125
156

178
165
203
203
259
259
197

259
259
451
451
259
259
451
451
125
130

125
156
178
165
203

259
259
259
259

451
451
184
184
184
125

224
218
178

178
156
178
178
178
224

218
178
165
305
218
203
203
300

W/H

IN

9.87
9.87
7.55
7.63

10.50
7.55
9.00

10.50
1150
1425
1425
2625
2625
10.88
2625
2625
36.62
36.62
2625
2625

36.62
36.62

7.55
7.65

7.55
9.00

10.50
11.50
1425

2625
2625
2625
2625

36.62
36.62
11.56
11.56
11.56
755

11.00
11.40
10.50

10.50
9.00

10.50
10.50
1050
11.00

11.40
10.50
11.50
13.70
11.40
1425
1750
26.30

mm
251
251
192
194

267
192
229

267
292
362
362
667
667
276

667
667
930
930
667
667
930
930
192
194

192
229
267
292
362

667
667
667
667

930
930
294
294
294
192

279
290
267

267
229
267
267
267
279

290
267
292
348
290
362
445
668

Catalog
Number

H365AWK, DS
H365 NAWK. NDS
H366AWK, DS
H366NAWK.NDS
H367AWK.NAWK
H368AWK, NAWK

H461AWK
H462AWK
H462DS
H463AWK
H463DS

H464AWK.DS
H465AWK

H663AWK

H663DS
H664RWK
H664DS
HU265AWK, DS
HU266AWK.DS
HU267AWK

HU268AWK
HU361AWK.A
HU361DS
HU361DF
HU361DX
HU362AWK.A

HU362DS
HU362AWA
HU362AWC
HU362AWH
HU362DF
HU362DX
HU363AWK.A
HU363DS
HU361CS
HU362CS
HU363CS
HU3630F

HU363DX
HU364DF
HU364AWK.A.DS
HU365AWK.DS
HU366AWK.DS
HU367AWK

HU368AWK
HU461AWK.DS
HU462AWK
HU462DS

HU463AWK
HU463DS
HU464AWK, DS
HU465AWK
HU661AWK
HU661DS
HU662AWK
HU662DS
HU663AWK
HU663DS
HU664OS. RWK

Approximate Dimensions

Series

E2
E2
E2
E2
E4
E4

F5
FS
E1
FS
E1

E1
E2

FS

E1
E1
E1
E2
E2
E4

E4
F1
E1
F1
F1
FS

E1
FS
FS
FS
F1
F1
FS
E1
F3
F3
F3
F1

F1
E1
E1
E2
E2
E4

E4
E1
FS
E1

F5
E1
E1
E2
F5
Ef
FS
E1
FS
El
El

H

IN

4625
4625
4625
4625
69.13
69.13

2050
20.50
16.63
20.50
15.00

27.63
4625

20.50

1425
27.75
33.10
4625
4625
69.13

69.13
14.60
14.75
16.50
19.40
16.50

16.63
16.50
16.50
16.50
16.50
19.40
2050
20.62
21.00
21.00
21.00
24.80

2525
31 JO
27.63
4625
4625
69.13

69.13
16.63
20.50
16.63

20.50
19.38
27.63
4625
20.50
1925
20.50
1925
20.50
1925
24.38

mm
1175
1175
1175
1175
1756
1756

521
521
422
521
381

702
1175

521

362
705
841

1175
1175
1756

1756
371
375
419
493
419

422
419
419
419
419
493
521
524
533
533
533
630

641
795
702

1175
1175
1756

1756
422
521
422

521
492
702

1175
521
489
521
489
521
489
619

W

IN

2625
2625
2625
2625
36.62
36.62

14.75
14.75
8.13

14.75
1525

1625
3250

14.75

1525
23.00
37.72
2625
2625
36.62

36.62
6.63
6.75

11.00
11.40
9.00

8.13
9.00
9.00
9.00

11.00
11.40
9.00

10.38
11.00
11.00
11.00
13.70

11.40
26 JO
13.13
2625
2625
36.62

36.62
9.88

14.75
9.88

14.75
16.00
1625
3250
14.75
1725
14.75
1725
14.75
1725
23.00

mm

667
667
667
667
930
930

375
375
207
37S
387

413
826

375

387
584
9S8
667
667
930

930
168
171
279
290
229

207
229
229
229
279
290
229
264
279
279
279
348

290
668
334
667
667
930

930
251
375
251

375
406
413
826
375
438
375
438
375
438
584

D

M

10.13
10.13
10.13
10.13
17.75
17.75

6.80
6.80
6.13
630
850

8.00
10.13

6.80

7.80
7.88

11jOO
10.13
10.13
17.75

17.75
4.96
5.13
8.80
8.60
7.OO

6.13
7.00
7.00
7.00
8.80
8.60
7.00
650
725
725
725

12.00
aeo

11.80
8.00

10.13
10.13
17.75
17.75
6.13
6.80
6.13

6.80
8.88
8.00

10.13
6.80
625
630
625
6.80
625
7.88

fran

259
259
259
259
451
451

173
173
156
173
216

203
259

173

198
200
279
259
259
451

451
125
130
224
218
178

156
178
178
178
224
218
178
165
184
184
184
305

218
300
203
259
259
451

451
156
173
156

173
226
203
259
173
159
173
159
173
159
200

W/H

IN

2625
2625
2625
2625
36.62
36.62

16.13
16.13
9.00

16.13
1825

1750
32.50

16.13

1925
2425
41.12
2625
2625
36.62

36.62
755
7.63

11.00
11.40
1050

9.00
10.50
10.50
1050
11.00
11.40
1050
1150
1156
1156
1156
13.70

11.40
26.30
1425
2625
262S
36.62

36.62
11.00
16.13
11.00

16.13
1950
1750
3250
16.13
1850
16.13
1850
16.13
1850
2425

mm

667
667
667
667
930
930

410
410
229
410
464

445
826

410

489
616

1044
667
667
930

930
192
194
279
290
267

229
267
267
267
279
290
267
292
294
294
294
348

290
668
362
667
667
930

930
279
410
279

410
495
445
826
410
470
410
470
410
470
616
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Dry Type 600 Volts and Below
Enclosures
Class 7400

Enclosure Styles

Style A-NEMAType 3R Rated Style B-
NEMAType 3R Rated

Style C -NEMA Type 3R Rated

Style D -NEMA Type 2 Rated
Converts to NEMA Type 3R with Weathershield

Style E-IP55 Rated

Square D

www.squared.com
FOR CURRENT INFORMATION

Table 1: Enclosure Dimensions and Accessories (Note 1)
Enclosure
Number

Style

1

2

3

4

g

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

23

26

29

30

31

32

33

34

35

A

A

A

A

A

A

A

A

A

A

A

C

B

C

B

C

D

E

D

E

0

E

D

E

D

E

0

e
E

D

E

D

E

D

0

E

D

D

D

F

F

F

F

Height

IN

5

5.5

5

55

6.1

6.69

8.1

8.25

9.56

10.5

12.5

13.5

14.7

14.75

20

22

27

27

30

30

30

30

37

37

37

37

43.75

43.75

48

49.5

49.5

49.5

9.5

7.5

60

60

68

1

4

94

94

94

94

mm

12

140

12

140

15

17

270

210

243

267

319

343

375

375

508

559

686

686

762

762

762

762

940

940

940

940

111

1111

219

257

257

257

257

461

524

524

727

803

880

388

388

2388

2388

Width

IN

4.4

4.4

4.85

52

6.1

6.1

6.94

8.68

8.68

8.62

8.62

14.75

9.75

19.1

15

25

20

20

20

20

30

30

30

30

30

30

32

32

48

35

35

1

1

1

6

56

56

48

56

6

72

84

96

mm

11
11
123

133

15

15

176

220

220

219

219

375

248

485

381

635

508

508

508

508

762

762

762

762

762

762

813

813

219

889

889

041

041

041

422

422

422

219

422

422

829

134

438

Depttl

IN

3.44

344

3.7

406

4.6

4.69

5.3

6.56

6.56

6.5

65

9

11.75

12.25

135

13.5

16

16

20

20

20

20

20

20

24

24

27

27

29.5

28.5

28.5

32

&

32

36

36

36

36

40.5

54

54

54

54

mm

8
87
95

103

119

119

135

167

167

165

165

229

298

311

343

343

406

406

508

508

508

508

508

508

610

610

686

686

749

724

724

813

813

813

914

914

914

914

029

372

372

372

372

Wai

Wai

Wai

Wai

Wai

Wai

Wai

Wai

Wai
Wat
wan
Wal
Wai
Wan
Wai
Wal
Floor

Floor

Floor

Floor

Fkior

Floor

Floor

ROOT

Floor

Floor

Boor

Floor

Floor

Floor

Ftoor

Floor

Floor

Floor

Boor

ROOT

Root

ROOT

ROOT

ROOT

Boor
:toor

oor

Weathershtel

Note 2

Note 2

Note 2

Note 2

Note 2

Note 2

Note 2

Note 2

Note 2

Note 2

Note 2

Note 2

Note 2

Note 2

Note2

Note2

WS363

Notes

WS363

Notes

WS364

Notes

WS364

Notes

WS364

Notes

WS380

Notes

Notes

WS381

Notes

WS382

Notes

WS382

WS370A

Notes

WS370A

WS383

WS384

Note 4

Note 4

Note 4

Note 4

Wall
Mounting
Bracket

Note 3

Note 3

Nole3

Note3

Note3

Note 3

Note 3

Note 3

Note 3

Note3

Note 3

NoteS

Notes

NoteS

Note3

NoteS

WMB361-362

WMB361-362

WMB363-364

WM8363-364

WMB363-364

WMB363-364

WMB363-364

WMB363-364

HIA

N/A

I*A

N/A

N/A

WA

N/A

N/A

N/A

N/A

N/A

N/A

N/A.

N/A

N/A

N/A.

N/A.

N/A

N/A

Celling
Mounting
Bracket

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

CMB363

CMB363

CM8363

CMB363

CMB364

CMB364

CMB364

CMB364

CMB364

CMB364

CMB380

CMB380

N/A

CMB381

CMB381

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Insulation
Class -c

105

105

105

130

130

180

180

180

180

180

180

180

180

180

180

180

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

220

Note 1: These dimensions are not for construction. Contact your nearest Square D/Shneider Electric sales office tor
certified prints.

Note 2: Transformer is NEMA Type 3R Standard. Wealhetshield not required for outdoor use.
Note 3: Wal mounling brackets ara a standard part ol transformer enclosure. Accessory not required.
Note 4: Special outdoor consliuction required for NEMA Type 3R apcfoatfcns. Contact your nearest

Square D/Schneider Electric sates office for details.
Note 5: Indoor/outdoor enclosure standard. Weatheishield not required
N/A: Wal nwuntoicyceling mounting bracket not available due to weight of these parts.

Style F-NEMAType 1 Rated

12-8
O 2000 Square O
All Rights Reserved

PE2 Discount
Schedule 3/00
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SERIAL NO.

M052814902

SALES ORDER NO.

71858
FLOW CALIBRATION TEST DATA SHEET FOR SERIES 600 FLOW METERS

CUSTOMER : SHARP TECHNOLOGIES
ADDRESS : LANSING, Ml

MODEL NO.= FM657-045-1 10-1
TAG:
SIZE= 4.0 INCH
INSIDE DlA. 'D'= 4.06 INCH
F. S. VELOCITY^ 9.91 FPS
F. S. RATE 'Q'= 400 GPM

MTR CONST 'K1 233.37 PULSES/GAL

WSET= 0.20
SIGN: PLUS
REMARKS:

TEST
NO. TI

SE
•4

] i

3 t
4 ' •
5
6
7

OTHER PROGRAMMING PARAMETERS: LOCKOUT: OFF
FIRMWARE 2.1
LINER: POLYURETH
ELECTRODES: SS
COIL FREQ= 1
DISPLAY: GPM AL1=99%
COUNT: FWD ONLY AL2= 99%
REGISTR. 'R'= 100 GAL EPD: 0

PROTOCOL: SPAR
OUTPUT: 4-20MA DISP DAMPING= 5

CURRENT DAMP=15
ON-TIME: 25 MS % ZERO CUTOFF=2

FLOWDIR: FWD PASSWORD: 0001
WELL WATER; TEMP: AMB.
GROUNDING RINGS. STRAPS.
12-60 VDC POWER. REV. 2.1 L

FLOW LAB DATA
ME WATER
CS. GALLONS
42.84 298.56

t05.90 298.56
FLOW METER

H8.53 298.56
46.46 298.56
44.37 298.56

DERATED BY: y r\
SHE: 12/5/02 \~<- 12:22PM

FLOW METER DATA AVERAGE
TOTAL

PULSES
69676
69594

MTR CONSTANT
PULSES/GAL

233.37
233.1

FREQ FLOW IN
PULSES/SEC GPM

1626.4 418.15
171.5 44.13

AVERAGE
VELOCITY

FT/SEC
10.36

1.09

ERROR
OF RATE

ACCURACY FOR THE FULL SCALE METER CONSTANT C= 150
44805
44733
44821

150.07
149.83
150.12

CERTIFIED BY: ($& \
DATE: / 2/W & *" \3/

107.1 42.8
305.4 122.31

1010.2 403.73

1.06
3.03

10.01

FINALIZED BY: -T- r.
DATE: /2s/ 5 /Oji' ' ~^-

0.05
-0.11
0.08

1 -

0.75 -

O C
.O -

a, °-25

0 2
Q. <«- 0 -

£ 5 o<
e -0.25

_n n-u.o

-0.75

-1 -I

ACTUAL ERRORS VS. METER SPECS

• " - - ! • | | - - - - 1 " " " " i . 1

>/0 20% "•"" 40% 60% 80% 100% 120%

/

FLOW RATE
% of full scale



Promag 30 / 33 uieciromagneuv
Flow Measurement System

omag 30F / 33F

The Promag F version is for flange mounting in pipelines from
1/2" up to 78" Sizes from 1" to 4" are offered in this catalog
Please consult factory for larger sizes

The Promag 30F / 33F are differentiated by the electronics
The basic models listed betow include Hastelloy C-22 electrodes
Teflon (PTFE) liner. 150 Ib ANSI A-10S steel flanges NEMA 4X
compact housing with standard 3-point calibration FM approved
non-incendive, Class I, Division 2, Groups A D Dust ignition
proof. Class II, III, Division 1, Groups E G

Size

1"

1 5"

2*

3"

4'

Range, GPM
(nominal)

5to100

1010200

2010400

50 to 1000

75 to 1500

Description

Pulse/Irequency/current
Pulse/frequency/current/HART*

Pulse/Irequency/current
Pulse/frequency/curreol/HART

Pulse/frequency/current
Pulse/frequency/current/HART
3ulse/frequency/current
3ulse/frequency/current/HART

'ulse/frequency/current
Pulse/frequency/current/HART

Order Code

30FT25-MH1ED11031B
33FT25MH1ED11D21A

30FT40-MH1ED11D31B
33FT40-MH1ED1 1D21A

30FT50-MHtED11D31B
33FT50-MH1ED11D21A

30FT80-MH1ED11D31B
33FT80-MH1ED11D21A

30FT1H-MH1ED11031B
33FT1H-MH1ED11D21A

Price

$2180
$2750

$2180
$2750

$2255
$2815

$2425
$2985

$2630
$3195

Order Note
The Promag 30F/33F units listed on this page are for
quantities of up to 3 for the 1", 1 5* and 2" sizes The
5Tand 4* units are available in quantities of up to 2

Each unit is wet flow calibrated on our Calibration Rig
Normal shipment is within 10 working days of order
Should you require additional units, or quicker shipment,
please consult factory Your order is important to us

Be sure to contact Endress+Hauser
tor combinations of materials of
constniction and process connections
not listed m this catalog Polyurethane lined
meters are now available from stock Call
forpnctng and delivery

Have an application question or special
requirement? Call 1-888-ENDRESS, our
application specialists are ready to assist you!

823"
• 728" -
w/blindoptKxi 1/2" FNPT

D

See B
1341* 10KT 331' 47? 787"

1-1/2" 1341' 1010" 7.87-
13.41' TOUT 331' 472- 787"

3"
4"

15-3T 1108" 423T 709" TKT
1437" 110T 4.29" 7W 984'
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