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Section 1.0 Introduction

This manual details the operation and maintenance (O&M) proéedures 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 |.
1997). This manual is a requirement specified in Section VI, subsection [ [-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 Saginaw
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

e 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 % of the SW V4 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 [bs/day ammonia
loading to the Grand River from October 1¥ to June 30" and only 30 Ibs/day of ammonia from
July 19 to September 30™. The permit has three outfalls: 001, 002, and 003. The modifications to
the permit allow for an increase in flow at Qutfall 603 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 Flow (GPD) Flow (GPD)
Oct 1 - June 30 July 1 — Sept 30

001 634,000 634,000

002 144,000 144,000

003 1,800,000 1,800,000

Total Ammonia

Mass Loading (#/day) 800 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 2ug/L
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Section 2.0 System Components

In September 2002, SHARP began site construction 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 1¥ to September 30".

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

23 Piping

Al 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 | 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 5503-9 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 buildup
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 1.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 unit for the flow meter 1s

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 Initial Shakedown
I. Verify installation is complete
Hydrostatic testing pipe
Verify motor rotation (SEW1/2/3/4)

Actuate motor operated valves (FV42, FV43)

o a0 os

FV42/43)

2. Verify controls programming

confirm normal operation

confirm alarms can be tripped
confirm digital inputs/outputs
confirm analog inputs/outputs
confirm actuation of electrical valves

™o oo o

3. Verify electrical equipment

verify pump performance curve

verify flow meters are operational

confirm that local display matches remote display
verify antenna communication to the main plant

fao o

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)

Verify transducers are working (L T11/LT12/L.T23/L.T24)

Confirm flow element in ICDC 36-inch storm sewer (LE68)
Confirm power to electrical equipment(SEW1/2/3/4,sump SEW1/2/3/4.,

confirm communication between remote sites and GW plant

a. Operate SEW-1 alone — record pressures and flows, drawdown, compare to

mode! (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 Z1-P1 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 Z1-P1 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.

33 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 SEW1/2 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-P[ off)

34 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

WColproject\Project\ProjO1d\5 10412002 Construction\O&Mman.doc 7



2. Fill 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.

43 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

Notes

Item Maintenance Frequency

Three-way valves Visual inspection Monthly Clean metal parts as necessary
Actuators Visual inspection Monthly Clean as necessary

Actuators Audible inspection Monthly Listen for smooth cycle

Extraction wells

Visual inspection

When sampled

Check for corrosion, damage,
drainage, etc.

Extraction well Record operating Quarterly Collect data to confirm operation

pumps conditions along manufacturer’s pump curve

Flow meter (Sigma Calibrate, clean, and  As needed Calibrate input channels, clean

model 980) maintain case, and maintain sensor.

Diffuser Nozzles Visual inspection Monthly Make sure nozzles not clogged

Level Switches Visual inspection Monthly Check seal in sensors & cables

Pressure Transducer  Visual inspection Monthly Check vent tube (if applicable)
and nosecone holes

Pressure Transducer ~ Visual inspection As needed Check for clogged filter

Vault heaters Cleaning As needed 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 the 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 br which become unusable for some other reason will
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  Pitless 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.
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4.3.11 Level Switches

v} Elastomer seals in the sensors and cablesare 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-261 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 n
the Final Design, Groundwater Remediation System and Engmneered Landfill Closure (Sharp
1997)
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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



513 S41 7815 P.@a.gg

Flovdek

A Subsidiary of BRAY INTERNATIONAL, Inc.

JUL-25 2082 16:50 CQD

A
Bray
High
Pedomance
Company

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

Availablein
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

‘ulti-port Ball Valves, ideally suited to a wide range of process flow applications, such as mixing or
Jlending, flow diversion, by-pass of strainers, meters, heat exchangers etc, direct flow out of or into
different storage tanks. Flow-Tek multi-port valves ensure safe operation while they minimize risk

of line contamination and incorrect mixing.
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2T Beaviek

Secure Maount Actuator
Mountng, 4 Bolt Design
Eliminates Torswnat
Stress, Actuator can be
Removed while Vaive ts
under Full Prassure

Muttuple Seat

Design Equipped
with either 3 or 4
Seats

PTFE Gaskets Isolates
Megia from Afmosphere

Body 1-1/2° thru 4°
Precision Investment
Casting, Shell/Wall ANSI
B16.34 300L8.

Body Cavity Fillers desigred to reduce the
possibility of contamination by entrapment of
process fluids in the void normally found behind

the ball and the valve body

to Handle a Wide Variety of Special Applica-
tions

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

Cut-Away View

+

. e ____ Stemsare Permanentiy

MPT30
Threaded End

VALVE OPTIONS AND MODELS

Flow-Tek can Supply Various Seat Materials

518 541 781S 9_93/89

Marked to Indicate Flow
Direction

Locking Device

V-RingPTFE Stem
3 Packing Rings Form a
igid, High Cycle Stem
Seal

One Piece Ball/Stem
7 Trunnion Supported
Desgn

MPF30
Class 300 Flanged End

Thrust Bearing 50/50
Stamless/Teflon Provides

an Excellent Long Life
Bearing Support
(not being seen)

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 specificrequirements. As our heavy duty
body for all models conforms to ANS! Class 300,
sizes 1 1/2 thru 6 inch.
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Valve - Components

Exploded
View

-

|- “CARBON.STEEL.

i |+ SKS:CR:PLATE
M | A216:GR-WCB
~PTFR - -

e BT R ‘ ;»

04:] - "CARBON STEEL
1: AJ6T TYPE :
1-A167 TYPEI04 | A167 TYPEIM -

PREENE <Vt L
 CARBONSSTEEL - 1"-43 -1 SIGN'NIIT.

Notes:
A varicty of special alloys are available on request.
- -High quality investmeat casting are standard, sizes 1 1/2" thru 4 inch.
Ap Gasket is also availablc 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

Lo | |4

a
@

MPF15 With Gear Operator MPF15 With Actuator
MPF15/MPF30(Full Port) DATA: MPRELS (Standard Port) DATA:
g g =5 BT (PSRN y I < ISl 6 L] 87 10 | 12~
S TSIZEST a2t | 2 2o a Iy« A 675 80T 112t = .A " 1685 | 2094 |26 77 1 2957
T 1 | MPRIS] 717 18 66 43110 [-1126113.66116.71 | 20.94 |27 76 {26 92/ $Br-. 1591 | 787 | 984 | 118t
SA NP0 B 25 1937 | - JinLes 1532418934 =~ 1« o] ~ ¢B7i-13.94 | 591 {787 | 984
~ 7MPFIS,] 1.57 °} 1.67%] 2:60 1<2997] 3.04 -] 591 <] .87  9.84 {[11-81 G- ~fga3 11075 112.40 {13.35
-8 I PR0- {41 57 137 |:2.60 2997 3.94 | 5.91 {787 1984 {1181 ‘CH-=£7.87 11047 11339 | 147
. |MPFI5Y] 3.58 | 4 33.1.6-50, |- 7.20 -8 43+] 1035, 92.40 |13:35 {1476 O 120,87 13543 13543 {35
"C' FMPEN | 3.58. | 4 33994y, ~|3T20 .| B 43 L0957 ~5n - Qe o 27 < ~ £~ 31803 11055111.89 |12
T |- MPFI5 {73.58 ] & 33 -1 5.55 .| *5.63 1.6.83 +J:8.392} 7047, J13.88 {14 95- " $E - | 11.0 | 13.5 ] 46.0" ] 19.0
Ct T uprar| 3 82 14.69 4+ <= - | 5.935 756 |9.2173° 25 Aige 4 <, | 8 g 13271 12
T o MPFAIS | 11.81 JT181 | 14:967] 149620387 35:43-133:43 |35:43\[35 43 . 4S -~1950 |11.75 |34.25 | 1700
D _F PR {1181 EL8T | t=+-1.1496 } 208733543 |- = | v wod % = - 4T +-| 088 | 088 { 1.00- | 1.00
“MPAIS § 4.1 | 4.76-] 6.30 | 6.93-1 803 10 55, 11.89 12 83414.37 “TY¥-7.737.09 | 8.15 | 8.62_}10.63
- E~ Fupr0] 441 ] 4.767] 55« 1769371803 { 10.554)F Gurtr] T S yn <" o190~ | 280 | 500 11,050 2360
MPFI5 ] 5.00 | 6.00 | 7.00 1'9.50-] 9.00°] 11.0 { 13:5 | 160 1190 > V-Ji80s 11300 | 2,400 | 4,500 | 7.500
¢F TMPR {612 | 650 | 7.5 | 8.25 {100 | 125 | 150 |17.5 {205 T 3 100 |10,000]18,000 | CF
S T K 3 4 4 8 8.8 |2 ]12- Weghlt) | 168 | 278 | 518 | 683
. MPFO | 4 8. -8 -1 '8 - 328, 12 12 1 16 1167
~—{-MPR5 | 1.85_] 4.75 | 5:50 1 6003 750 ] 9.30- 110,75 |1235 | a05] MPCIS/MPT30 DATA:
245 [“mPF0 | 4.50 500 - 5.88, | 6:695] 7.88:410.62.] 13.0 J1%2541735 JSIZE {1-12t] 2* [2-12%| 3"
=+ MPRIS]0.62 1 0.3 ) 0275 o 0sk5+] 0.88%] 0.88 | 0.88.-] 1.00-] 1.00" o Twes 579 1701 | 945 {1181
[ #T KPR [ 088 |-0.75 [ 088 | 0.88.7 0.88<] 088 1 .00 JLi2 1125 A Tl 598 1630 1 9.06 110.24
SR = RPN NI TN NN PV T AR KN M Cw . [ 3.58 | 433 | 650 {720
T = 9F | 50-7] 100:~] {d60- . 240~] =400, | D70 711,858 {3.50071.500 - 785 1350 15355 1565 1
CV 7807 1 230 | 390 | 630 -] 330713650 |3.000 9.000 {16000 16,000 ClLiwml 0o 1325 453 {512
Torque] MPFIS | s00 { 800 }1,200 | f.800 |3.t00 {10,000]18,000 [26000 [35000 R 8T 11181 11496 |14.96
(in-160)] "MPFI0 | 360 ] 900 2,000°13,500 J11,200] =+ |~ Tl 441 1°4.76 1 642 | 693
wﬂﬂl‘ MPEIS § 33 {" 40° 455 oF 78 Gled2b.f 2207 397 {590 |81l P W] 232 F 2.76- [*3574-, | I.78 -
Oy MPFRI-] 42. {253.. | 2] 085} 1S4E IR - 1" 15 = c(ri” 150100, 3805 340
#Break Torque Values at Full Operating Pressure Ratings, Derived Using Tw: bl *223 " gg" - ’g&" ]9:&;’"
a Clean Lubncated Test Medium. i el 560 | 900 1,350 {2.000
* #*Gear Operators arc recommended for valve size 6" and larger. X 20 = ;m »Z‘Z m i ne:
B ¥ Pk
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DESIGN AND TECHNICAL DATA:
Flanges ANSIB16 5 WW-V-358B Valve, Ball, Typell
Shell/wall ANSIB16.34 Class C, Style 3, End Conneetion B

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

Flow-Tek Qualty 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 Pressure Test 100%
ANS! B16.34/API 6D

700 === g g~ = bt = = =
o - { cLass 300 BoDY T =
S eorTTTTTY -:_:rl:h‘:’\—?,;*’— ~ 777 [Class. | Shellydro. -Seat/Air
B 500 —4- 1~ —ho LTt e PSIBAR |
£ 500 ‘} "‘ TPTFE ! ST CT<< o -g,;,u,,«é?c ———
g oo e e,
\ > B P Nl . .
S soofodot L 1] 1o G S 30041100 <76. | ASME/AN
12 150 BODY LN
@ 200 F=H-R2EE — == e . : -
_,F T T BIE (@ 0] N {~o-—]  Rating Curve applies to both "L* and “T"
OF == —7T7T77~ T~ 77714 ~ T portconfigurations.
p g
o il | ! | 1 1 i 1N

0 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.

wire 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

_J - [
25 MPREES IS ,Sfo d B B AR Ay FEe

] 5y S /P 218904 TR0 B0 T AT 4;23 mmr 4528
_f @ B\ ¢ ] il cmin O/R- |- 48 {248 S4G | BEE 17884 | 115 | 115 115
j\ SR 2885 3044 BB I B4 B470 | B52R L4528 4.528-

B IR L ,
vy oo mmw | @F |92 | 89+.89% | 848 [ 884 | 115 | 115 115
o \O TG ?"m,.t*‘ 2GR} 11 L L8504 1890 TR00 |1929 | X920} 2169 2362
s 5 = ”

[ 36 | 47-|- 43, |. 48 | 49 |- 49 { 55-] 60

fi};a;% TR R R, REE SR Bk SR S S

U m CIF +f v 49'?1 * l,:'a - §, & .‘:88'-" 36" 3 5 S

e O P :

1 o o = A 2
. j:; g‘:‘m'(‘g Sracket Bolts (21) are X% I s N 7 sl -2 :"‘53. A5 45 58 -
AT 01866. m‘ytnﬁﬁi?m"m“— PEEE

———e S22 12951295 | 34,945+ 1'760- =170,

IMPORTANT, Venfy the mounting dimensions |
g : i 3 i

before manufactunng mounting hardware.




D10 4L (DlO r.derad
LY~ 200D LD DO

IM-MFF15

B

& FLOW-TEK, INC. )
INSTALLATION-MAINTENANCE MANUAL
MPFi5 3 WAY BALL VALVE

DESIGN:

Cenfral body design, three flanged end piece construction, allows ease of maintenance, without
special tools. This typs 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 in elther direc-
tion or dead ended, regardiess of the position of the valve in-line.

1. ON-SITE INSTALLATION

1.1 The valve may ba fittad to any position on tha pipeline. -

1.2 Before Installation, pipes must be flushed clean of dirt and debrls 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 o the valve.

2. USE;

2.1 Maximum results and long life of the valve can be maintained under normat working
conditions in acccordance with proper prassure / 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
(S0 degree) tum.
3.2 Visual indication of position Is done by visual inspection of the markings on the top

of the stem.
4. AUTOMATED OPERATION: | ~

4.1 Valves with actuators should be checked for actuator - valve alignment. Angular or
linear mis-alignment will result in high cperational torque and premature packing

e 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 conte shipped from the factory contalning a lubricant. This is for break-In and may
be removed ff It is objectionable to a particular application by disassembly and cleaning
with a propert 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 9p_erating 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: Cara 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 screw and remove handle and stop plate. Remove gland nuts and packing
gland
. Mark each flangs {o the body joint (3 flanges). Mark top cap to the body joint . This is to allow
ease of alignment in reinstalfation.
. Remove the nuts holding flanged pieces and top cap for disassembly.
. Remove the three end pieces, then the top cap, leaving the ball to last.
. EXTREME CAUTION should be taken upon ball removal as not to scratch seating surface
or the stem, which will result in leakage after reassembly.
. Remove all seals, seals, and the thrust bearing.

7. VISUAL INSPECTION:

7.1 Clean and inspect metal parts. Itis not necessary to replace the ball and stem unless the

! sealing 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 agalnst 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; howaver, a light lubricaticn of mating parts will aid
in assembly and reduce initial operating torque. Lubrlcant used must be compatitle
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.

B.3 Install the seats in each of the flanged end pieces with the spherical curvature facing the
mating bafl.

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 instailation of the flanged end pieces MUST BE DONE IN THE FOLLOWING WAY
TO INSURE NO SEAT DAMAGE

mmo O

0]

RN
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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 pleces as not to pinch the seats during
tightening. Do not tighten one end plece fully until both ends are installed. Due to the
location, the nuts should be torqued 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 Tha installation of the center end piece is done first by
rotating the ball until the blind slde of the ball is facing the
area where the end piece is belng 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 f./ 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.

8.10 Test Valve, if at all possible, prior to placing valve back into line.
Warning: Not properly securing valve may cause it to seperate 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 boits.

TEST AS FOLLOWS:

A. Secure a blind flange to Port B and a test flange to Port A, and position ball as iliustrated.
(See fg. 1-B)

B. Apply 50 to 100 psi of air to the test flange and bubble check the open pori. If leak
occurs, tighten bolts until the seat leak stops.

C. Remove air pressure.

D. Rotate ball 90 degrees.

S~
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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

/’y Port C, and a test flange on Port A. Rotate the ball 1/ 8 th of a turn. Apply air pressure.
Spray all gaps with @ soap and water solution to test for body seal leaks. If a leak occurs

tighten the corresponding nuts until the leak stops.

PORTC
Ul RN
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Bernard Controls, Inc.
Actuators
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BEACON Pty
25 South Strwet Rydsimere
NSW 2118 AUSTRALIA
Tel + 81208412345
Fax « 61206846439

1PU ING PAUL UNGER
Hardtm:

1100 WIEN

Tel +43 160245490
Fax +43 16032943

BERNARD BENELUX SA
Rue Saint-Dems 135
1190 BRUXELLES

Tel +3223434122

Fax +3223472243

COESTER AUTOMATION

Rus Jacy Porto, 1157

93 025-120 Sao Leopoldo - RS
Tel +8551 5922124 /59253 24
Fax +5551 592 50 44

TADELLA LIMITED

Sth floor, Ping-an mansion

23 Financisl street Xicheng distact
BEWING - CHINA 100032

Tel +86 1066 21 03 95/03 96/03 97
Fax +88 1068 21 03 99

ARMATEC A'S
Mollevey 15

2990 NIVA

Tel +45 49 14 95 00
Fax +4549 14 8505
www armistec dk

EGYPTIAN KUWAITI ENGINEER OFFICE
3 El-Emam Hassan Maamoun Bih Zone
Naser City - CAIRO

Tel +202 27 40 550/ 559

Fax 202 27 40 558

QY SOFFCO AB
Karspetionbe 13
FIN-02610 ESPOQ
Tel +358 9596033
Fax +3589 5967 26

L BERNARD

4 rue dArsorval - BP 91
95505 GONESSE CEDEX
Tei +3301 34 07 7100
Fax +33013407 7101

DEUFRA GMBH

Kasi 22

53840 TROISDORF

Tel +49 2241 98 340
Fax +4922419834 44

WARIMPEX
DIOSZEGI UT 37

H - 1113 BUDAPEST
Tel +36 116 89910
Fax +36 12092 551

INSTRUMENTATION LTD
Kanjkode West 6786823
PALGHAT-KERALA

8l +91481 56 6127/ 56 61 28
Fax +91 491 56 61 35/ 56 62 40

PECHINEY ITALY SP A
Viale F Restelli §

20124 MILAN

Tel 439266 88 31
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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 l'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 »>.
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1. PRECAUTIONS BEFORE
COMMISSIONING

Waming: Disconnect power before
removing the cover. To insure unit

protection, the cover must be promptly
replaced.

2. ELECTRICAL CONNECTIONS

»  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
Aftention: Débrancher I'alimentation avanat
d'ouvirir I'appareil. Pour assurer la meilleure
étanchéité, remettre le couvercle de protection

dés que les opérations de réglage sonte
terminées.

2. BRANCHEMENT ELECTRIQUE

*  Vérifier la nature et la tension du courant.

o Vérifier le cablage*.

e Amener la vanne en position médiane,
gréce a la commande manuelle.

e Brancher les fins de course et les limiteurs
d'effort et vérifier leur fonctionnement par
action manuelie sur les microcontacts.

Donner un ordre bref et vérifier que le sens de

rotation du servomoteur corresopnd bien &

l'ardre donné. Sinon, inverser le sens de
rotation.

OUTPUT SOCKETS & MOUNTING DIMENSIONS

1 Volant indirect

Quadrant
4 Arbre de

screw

Lock nut

6 Contre-crou

Indirect handwheel
2 Secteur denté !

sortie ) |

Output shaft !
§ Vis faisant butée

= (@ :

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.

H 382633(878P011.DOC)

3. REGLAGES DES BUTEES
MECANIQUES (QUART DE TOUR

Il est impératif que les butées soient réglées
de sorte qu'ad lissue des manoeuvres
électriques, le secteur en position extreme ne

vienne pas en contact avec les butées
mécaniques.
Pour modifier cette position, visser ou

dévisser la butée corresopndeante, accessibie
sur le cote de I'appareil.

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

ACTUATOR | OUTPUT SOCKET DIMENSIONS | ISO5211 | BOLT CIRCLE | MOUNTING BOLT
MODEL (MM) SQUARE | (IN) SQUARE | FLANGE (INCHES) QTY-SIZEXDEPTH
23 14 0.551 Fos 197 4-M6 x 303
0AG £ OAS \ “ Fos 197 aM6x 53
o o7 Fo7 276 4MBx .79
OAts 19 0.748 Fo7 276 4-MBx.79
- Fo7 276 4-MB x 55
22 0.866 F10 4.02 4-M10 x 5%
ATSO - 063 For 278 AMB x .55
F10 4.02 4-M10 x .55
AT80 27 1.063 F12 4.92 4.M12 XA.71
BTSO 2 1.063 F12 492 4M12x 59
BT100 36 1417 F14 5.51 4M16x .79
BT150 3 1417 F1a 5.51 4M16x.79
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4-1 SETTING (

¢ Turn the valve manually to halfway position.

s 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 >> go 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 limiter is activated during operation, check:
+ that the valve stem is clean and well-lubricated,

« that the valve stem does not jam in the nut,

« that the valve stuffing box is not too tight.

If Torque has to be increased, consuit 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 SRAEB - 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).

Fo.7)

Torque  Umiter in  cacl
shion

e

S

Torque limilet tlosing

Torqua limiler opening

(Fig. 8)
Limiter in rost positian

{Fig 9

g_ 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 aftet start-up, making sure therr seals are
clean (Fig 9)

Never fail to replace the protection covers

If water ever enters, thoroughly dry before replacing covers



(Fig 11)

indlcator
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7 - PROPORTIONAL VISIBLE INDICATOR (Fig. 10)

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 biock 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 >>, :

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 wel! lubricated.

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

(Fig 3)

(Fig 4
Valve open

3 - SETTING THE TRAVEL LIMIT SWITCHES

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 n 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 littie 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 carried 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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INSTRUCTIONS FOR START-UF*~AND 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

o
-
B
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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

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

The SRAS 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 L

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, uniess 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
mechanical function.

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

to insure their correct

2. Storage exceeding ane 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

Operate manually the microswitches, buttons, selectors, etc. to insure their correct
mechanical function.

Follow all instructions included in these commissioning instructions



TORQUE DEVICE SETTING ON SRAS

APPENDIX |

26 and 51 ;pm

Torque at the output shak In m.deN

at 10 pm

Length “L” adjustabie in mm
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N

Tonque at the output shaft In m N

a 122 pm

af 17 and 35 pm

4. SET TRAVEL LIMIT SWITCHES 4. REGLAGE DES FINS DE COURSE

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

Les cames actionnant les microcontacts
forment un ensemble monobloc dont les
quatre  éléments peuvent &tre réglés
séparément et independeamment les uns des
autres

2 - 3 Microswitch

5 Entraineur du potentiométre
Drive slot of potentiometer arm

7 Réglage des cames (codées par couleur)
Cams setung (color coded)

How to proceed

1 Manually operate the actuator to the
position to be set

2 Insert a screwdnver 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
orginal posttion, thus locking the cam in
the selected position

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

5. POSITION INDICATOR SET

The indicator with arrow can be rotated by
hand without removal Ad)ust 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 régler

2 Placer un petit tournevis dans la fente
correspondante a la came a déplacer

3 Appuyer pour libérer la came et tourner
dans un sens ou l'autre pour amender la
came dans la position recherchee

4  Relacher et sassurer que la téte est
remontee en position dongine ce qut
verroullle automatiquement la came

Attention: Le fin de course doit couper
I alimentation moteur avant darriver sur la
butée mécanique

5. REGLAGE DE LINDICATEUR DE
POSITION

Sur les types sans potentiométre la fléche
peut étre tournée & la main sans demontage
pour l'amener en face du repére
correspondant au hublot

Sur les types avec potentiometre |indicateur
peut etre réglé apres desserrage de sa vis de
fixation
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Table 40-54. Approximate Dimensions — NEMA 1, NEMA 12 — Frames M4, M5 and M6

Enclosure Frame | Voltage Dimensions ia Inches (mm)

Size w1 Twz2 [H1 [H2 [H3 [Ha [D1 r1 [r2

NEMA 1/12 M4 230/380/480 4.7 {120) 3.7(95) 16.7 (423) 16.2 (412) 15.4 (390) — 8.5(215) |.28(7.0) | .14(3.5)
M5 230/380/480 6.2 (157) 5.0(127) 22.1 {562} 21.5(545) 20.3 (515} — 9.4 (238) |.35(9.0) |.18(4.5)
M6 230/380/480 8.7 (220) 7.1(180) 27.6 (700} 26.9 (683) 25.6 (650) — | 11.4{290) | .35(9.0) |.18(4.5)
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For Reference Only,
Dimensioas Subject
to Change.
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Figure 40-7. Approximate Dimensions

CAT.201.01.T.E For more information contact Cutier-Hammer at www.ch.cutfer-hammer.com/catalog E ‘T ."
-
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This manual provides you with the.
nformaton necessary to install $1an up ang ek 5121 Guids musi be gane duing
aperate a Cutler Hammer SV9000 dave We  151allaton and startup
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5 svm AFDR'VES f HOW TO USE THIS MANUAL

recommend that you read thus manual i any problem occuxs please calt the
cacelully teiephone number listed 0n (he back ofths
Al miirmom ihe following 10 steps of the manal tor ass stance

Quick Stant Guide

1 Chech the equipment recewved

compared 1o what you have orderad 7 Fut nsteuctions 0n how 10 use the
see chapler 3 SVMuit iine * panet see cnapter 7
2 Before doing any stan up achons 8 The bas« apphcation nas oniy 10
carefully read the safety nstucions parameters i add 5o 10 the motor
chaptes 1 rating plate data the parameter and

Apphcaton package lock Al of these
have gefautt values To ensure proper
nperal on ver ty the nameplate 0a1a of
Both the motor and SV9000

1 Belore mechanc nstalation checs
The M nimum clearances around the
Wt and ver fy that amixent cand taas
will meet the requeements of chapter
52 andiabied 3 ta nominal voitage of the motor

4 Check the size of the molor cable the nomaat requency of ihe motoc
Wiy cable and the fuses Venfy the nominal speed of the motoc
tghiness of the cable connections nomunat cure of the motor
Rewiew chaplers 611 612 and 61 2 Supply voltage

Parameters are explamed n chaptes

104

w

Follow the msiatiation mstructions see
chapler6 14

o

Foliow (ne stan-up insteuctions see

6 Control cable szes and grounding
System are explamed i chapter 6 2 chapter §
The signai configuraton lor the Basic 10 Your Cutler Hammer SV9000 s now
applcation is in chapter 10 2 ready for use
Remermber (o0 connect the comman
termunals CMA and CMB of the digdat
nput groups (See (igure 102 1)
if a ddferent YO configuration o different Cutier Hammer s not responsibie loc the use
operational funclions feom the basic of the SV3000 dfferently Ihan noted n these
configuralion are required see chapler 12 nstructions
SVReady application package for a more
sutable configuration For a more detased
description see the separate SVReady
appiication manual
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Page 2(78) Safety SVI000
1 SAFETY 13 Grounding and ground fault Warning Symbois
protection fo your own safely piease pay spec a
ONLY A QUALIFIED ELECTRICIAN SHOULD The SVI000 must aiways be grounded with 3 attenton (0 (e ST UCHONS Mmarked wAh (hese
pd ’ A PERFORM THE ELECTRICAL INSTALLATION g conductor 10 the  watning symbols

,) 11 Wamings

| 2
3
f 4

Internal components and cacund boXds {axcept the solaled VO |
temunals) are at ut ity potential when the SV9000 15 connected to
the lna This voltage &5 extremely dangerous and may cause
doath or severe ayury f you come s Contact with

When the SV9000 & connecied 10 the utddy the motor
connections {T1} V(T2) W(T3} and DC ok / brake resistor
connections  + aret kve even ¥ the mokr is not runnmg

The control 170 tearunals are solated fom the kne potental

but the relay outputs and other VO s (4 jumper X4 s 1 OFF
posion see fgure § 2 2 1) may have dangerous exiesnal vokages
connected even A the power s disconnected fom the SVI000

The SVI000 has a large capacitee leakage curent

An upsteam daconnect/protection device is 10 be used as noted
n the Natnat Electric Cade (NEC)

Only spare parts odtained from 3 Cutier-Hammer authorzed
distritustor can be used

12 Safety instructions

1
f 2
3

4

Tha SV3000 & meant only foc fixed installaton. Do not make any con-
nections or measurements when the SV9000 s connected to the
Uity

Aler deconnedting the tkity wart untl the uwl coolng fan stops and
the Indicatons on the controt pane! ace extinguished (ff no keypad is
present, check the NAdators w the cover} Wad § more mimudes
before doing any work on the SV9000 connections Do not open the
cover before thes tme has run out.

Do not make any voltage withstand of megger tests on sny partof |
the SV9000

Drsconnact the motor cables rom the SVS000 bedore meggenng the
motor cables

Do not touch the IC-circints on the crcut boards  Statc vokage
discharge may destroy the components.

Before connecting to the utity make sure that the cover of the
SV9000 & closed

Make sure that nothing but a three-phase motor ts connected to the I
motor terminal, with the excaption of taciory recommended fifters. i

9
grounding lemmnal +)

The SV9000 s ground faukt protection protects

onty the SV9000 4 3 ground Laul oCcurs n the A

o O 1 the mOtor Cable Oangerous voltage

Due ta the tugh jeakage current faut curent
protecieve devices do not neces sariy operate

correctly with dnves When using s type of
device ils function should be tested m the

aclual instaliaton

Generat warning

14 Running the motor

Betoce tunrung Ihe Molor make swre thal the molor s Mounted
propecty

Maximum motor speed (frequency) should never be sef 10 exceed
the motor's and driven machine s Capabdty

Before reversing the 1otation of the Motor shafl make sure that thes.
can be done safety

w N
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Et)directive SV9000

2 EU-DIRECTIVE
21 CE-absi

The CE-isbe! on the product guaraniees the
free movement of the product in the EU-ares.
Acoording I the EU-nules this guscanioes that

223 EMC-levels

The SV9000-senes does not hutfil any EMC
erussI0n requirements without an optional

SV900a Receiving Page 5(78)

1 RECEIVING

This Cutier-Hammer SVB000 drive has beea  if the recenved equpment s 1ot the same as
subjected 0 demanding factory tests before  ordensd, plsase contact your distributor
stwpment. Aler unpacidng check that the wmenediately

device does not show any signs of damage Note! Do not destroy the packng The

nm_ s manulactured in accordance RF-fiker elther buili-in or separate Wihan |

product and that the SVI000 is as ordered (refer 10
RFi-fiker the drive fulfils the EMC em:ssion lemplate prnted on the protective cardooard

the modei designaton code n fgure 3-1) can be used for marking the mounting poiats

Cuttor-Harmmer are with I the heavy industnal
the CE tabel in accordance with the Low  environment (stendards ENS0081 2 in the evert of damage please contact and of the SVI000 on the wak
Voltage Directive (LVD} and the EMC deectve  ENG1800-3). ile;uar:"wlnmemnmd
Wu EMC-directive All products fulfit aft EMC immunity
12
22.1 Genersd
ENG61800-3).
The EMC directive (Electro Magnetic o 3 1 Catatog Number
Compatiblity) siates that the 224 J S ]
equIpmant must not diskrd the eavionment  Comformity T
Magr s Dy ot C e
Disturbances in the environment. avaiable upon request. - N‘h---r Opsora O
A Technicat C«-mmbnn:h (YCF) exists 01 S cigtal ;nguta, 2 snalog nputs (1 Wm
which demonsirsies SVI000 drves 1 Curent), hanrustor g, encoder
il the sequirements of the EMC diroctive A 02 S cigital inputs, fiey OUIDUL. BrenTEor Eu |
Flle has b 03 5 digtal mputs, 2 aniog meus (2 Vokage),

used as
a statement of conformity with the EMC
directive as ¥ is not passible to test all

04
combinations of installation.
2.2.2 Techmical criteria 05 Encoder bosrd
30 DewvcaNel™ nelwrk CoMeTarscatons

The design intent wes 0 deveiop & family of 31 Peobbus Aetwork CorTLIRCaboNs.
drives, which is weer frisndly and cost eflective X2 sodfius ATU nework comerurcebons
white fuliling the customer needs EMC 33 ivterthus S Network COMMENCIRONS

Wi & major rom 34 LonWarks Aetwork CoMVIRIRCREONS
the cutset of the design. 35 SOS network.
The SVS000 series is targeted at the world 5 By Grppe G @

A No chopper

macket. To ensure maximum Rexibilty yet
meot the EMC needs of different regions. o
drives mest the highest Immunity levels  while
omission feveis are left to the user's choice
The SVB000 does nol inckude the required

EMC fillar which ls avallsble as an option A0t Fan
For uae within the EU the end user takes
personal responaibiiity for EMC complience

oo
8 Chopper arcu nchuded (Chapper "
standand = all Compact NEMA 1 sizes)

[[Sofiwans (other ian G dencies speciat |

Conbel e
Avensbie o4 8 baiary Suptuhed Syfien by
Harsapowsr cuting tar B SYI000 & Selactesd Sened on Thg onatent terguas (CT) sty Voraiie tarur (YT} catrngy a0
Syprcaty sne Mo relng agrar Pioats sas Sut tobien In Vecracar Data bor aqubvatond VT 9t mpmier

Figrure 3- 1 Cataiog ranber systent
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i
32 Storing ' 4 TECHNICAL DATA
W Bre SVI000 st be stored bedore insiataton : 41 General
and Staup Check that the amient CONAONS. ‘ Figure”d 1 shows 3 block diagram of the 3001 a0 De Mounted Bxiennalty 304 r oaneciad
i the s10rage area ace acceqtadble SVI00Q deve waacate athe dive
flempecatoe 40°C +60°C ( 40°F - 140°F3
retatove humidity 95% a0 condsnsation ; et oA e i e ot Bt it o o
akowed) cal e 10 round wa a 1 Ms;
the Drode Bndge produce the DC vollage for  resistor and 4 7 aF capactor ft needed the
33 Wamanty 1he IGBY tnverter Bndge block The AC-Choke  Controt UO Diock £an be grounded without 4
This vquipment s cOverra by e ( glier Sm0oths the HE dislurbances rom the utihty  resisior by Changng the postion of the smpec
Hammer <tandard dive waranty iy ":’e‘";:e: -l: :“[ fu::"::::;u:«" :v X4 (GND ONOF ) on the contro! boacd
! ity ves tne
Cutter Hamme: distributors may have a wavelon of the mput Current (0 the drve The bas < Cantot ditedtace and parameins
Giffecent warranty penod which 1s specfied m (Basic aponcancn) make Ihe iverler easy to
thew sales 1eams and condtions and wammanty The IGBT bexige produces 3 Symmetncal lwee  operate 1f a more versalle wterlace of
rerms phase putse widh modulated AC voltage to e parameler seflings are needed an optonal
] MOtor The power deawn from (he supply & apphcalicn can be seiecled wih one
H any questions anse cONCerming the wartanty i 2Kmos( entuely active powes tom a "SVReady'" appicat
Diease coNact your grstributor The Motor and ion Conlrol block s PAC%39¢ Tne application package manuai
based on micraprocessor saftware The  OSCHDES nese in more detad
MIKTOProcessor controts e motor according  An opbonat Brake Chopper can be mounted
to moeasured signals, perameler vakse settings 1N the unvt at the taclory Optional VO-expander
| and commands kom the Controd MO block and  boards are aiso avadable
the Control Panel The Mator 3nd ADPHCEION 10y g gt EMC-Hlters are not requares
! Conirol block grves commands (o the MO (o 1.0 rcoonakty of the dave they are ooty
I Control ASIC which calculates the IGBT requwed foc phanca with the EU EMC
switching positions Gale Drvers ampldy & .
these signals for drving the IGBT inverter ect
teidge
’I The Controt Panel is a knk between the user
and the dnve With the panel the user can set
parameter vases read sialus dala and gve
I controt commands The panel 1S removable
1
!
|
i
i
f
|
.
f
t
{
T
'
|
1
!
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4.2 Power ratings
200 240 Vac, +30% 1 15% SO/6Q Mz 3 - input Protected Chassiss Chaseis
Lalhidl]
200-240 Vac. «10% ¢ 15% S0E0 Hz 3~ put COMPACT NEMA 1 (1IP20} . 5 riated oraemomer 8 s coert
| Catatog Frame Sae s Dwmarsons |
Catalog Taed Horsepower and o e Fearmn Scaar Ormensions | ey [ constm Torave | Vorubh Temus | (o127 50 w .mo )
Number Constary Yorque | _Varisbie Targua WrHO i o | it | wo | m (et}
T I I Il Ml BT S Ml P2 ) [N N T » e
SWeOTACE- | 015 € 1 a7 I VoFaoAR 2| 3 78 U4 iPowewa jaTxidn8s
SVIFI0AC-2- 1 7 15 56 MO ¢ Compact arxi20ese]| o i VIFAOAP 2- 3 I
SWFIAC 2 | 15 3 2 7 NEWA | s 1 1s 1 2 MS (Prowcma | €2avs 9094 ] 31
WACE |2 7 3 30 verlsar s 1 2 S R
SWFaAC2- |3 6 I v =] E EE ] _
SVIFAOAC 2~ 5 W48 { Cormpact 5
SWESAC2- | § T 7 NEMAy | S3x1s4xBa] 154 TR It $ 18] wsrpromcus [s74m10r1e] 12
SVIFTSAC 75 | » T % i Sve03oae 3¢ e [}
SVE010AC-2- 0 0 1 ¢ SVI0I0AN 40 |3 39
SVID15AC-2~ 15 43 20 5 weB { T3x228x85] 131 SVYOSOAN 2~ 58 138 73 €5 | M7 /Chases™" |982215212¢ 138
SVI0Z0AC 2 30 =7 % 70 NEMA 1 1 SVIO0E0AN 2- €0 165, s 00,
SVIOTSAN 2~ Is 200 100 164 M8/ Chassm™ | 1952355139 300
380 - 440VaC, +10% 1-15%, SW60 Hz, 3~ lopt  COMPACT NEMA 1 (1P20) 200 240 Vac, +10% ¢ 15% SOMAKI 3~ tnput  NEMA 1 (921)
Rated Kalowes anct ourrent Ownersions [Rated ad o o Demensam
Cattlog It Vartatle Torgr | oo Sae wanso | W9 cm"':’.' Compunt Teizus | Varwsu Tempe | ¢ (oo | WEe0 | TO)
Number : =] Enconre Sy (s} ! o [iet 1 vp [ ot S {imctes )
W |« [ WY {ioches ) SRS IS i N %
SVIFOTAC4~ | 075 11 ] “SVOF JOAS 2- 3 T MerNEMAL | 47015 acns 176
AL BEK] s 51 e TSVoFa0AS - 3 ie
SVRFISAC4- | 15 22 s 471120258 99 TsweFsoAs 2- | 3 ¢ ] 22 83
[ swezace | 27 | 6 3 Mt 5 L 2] wsimeuns |eza20080
SVIFIACH 3 4 ~ 1 e I a3
SVSO15AS 2- A 37
SVWAC e | 4 s V0132 2o 1; :
SVFSSAC 4~ | 58 ] M4 ¢ Compact YN 13 1 19 1 ugimgont feremecnal s
53x154nd1] 154 = 1A 20
SVFTSACA | 15 8 [} 1) NEMA 1 T T O ) rt
SedtACH | 1 15 32 ' vios 40 S0
MOISAC S | 1S us | «@ Cormact Zsveoseas = 150 urimensat raremaecn| e
SV\ACA | 85 F2 ) méw“ 73x228x85] 21 “SvHo80, ® )
SVIN22AC 4~ 2 E-) & _SVROTSAS 7~ 13 180 pe4 M NEMAY | 1935808 x4 FX1)
'200-240 Vac «14% 1 15% Seise 3+ ny HEMA 17 (PS4
440 - 50GVAC, +10% 1-15%. 5060 KL, 3~ input  COMPACT NEMA 1 (P20) } 2 . " put wwse)
Demenswont
Catsiog  [Rewed snd suputcuoent] ¢ 0y 50 Wowght
Catalog Sated Horsepowsr and X ourt et Frama Sure s Owmerwiors | oy | ombey [ Contunt Torgee T verath Toaes | ¢oenoe Sove weneo PO
Consterd Torgue | Varisbie o Siyle WxHs0 (bs} Mo gt - fnches ]
e bl ” Hp_ { inches | SY9£204 1 L 2 19 | warmeuarz |aravsaces| e
SVFI0AC S~ 1 F 15 SystoAl 2 L o
SVFISACS | 16 F] 2 5
V! DA ol I
swiance | 2 [ 35 | 3 M [47n120259] 09 veese 1 L s usrueuarz 620203000 | 253
SVeFX0AC 5~ k) s N svrorhi 2 18 <
SVIFAGAC- 5~ N [ TSveorsa) 2o 20
SVIFSOAL-§~ 3 : 78 SY90J0A) 3~ L = e wEMA 12 {87 a2 6a0ta 2
SVeETSACS | 1S » W /Cavouct 1oy i1sansn]| 154 e s 2
SVEOTOAC 5~ 0 1 NEWR Y * TV = ‘3 4 :
saoscs 17w 2 - s |veramains| w0
C 5 "
Ty VB / Cormpact | SYR0MOA) 2~ 143 ITy
SVIOZSAC- S~ -] M » < NEWA 1 Tix228:2%| 21 I -2 e | Merwguag [ 1ppen08ate FYT
SVAOI0AL- S~ X 0 @ 2 et s contrumus raied Ingul 0ad SUPUl Current { Consianl Wrave ad mas 30C ambeent }
1 e COMEAeue 1AW NP And SUIPIA CuTOM | voriabiE Wrave ae mad 4O dmbsend }

" ol = cordinuous feted inpul sd CUDUL CUTEN ( conetent Drqe led, mes SOC arrbbent |

el M = confrauc fated ingnit snd 4put OIS ( wrtabis Krgue bed max 40C arvblent )

| Prewcted € ncbaurs with Ophan_
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380 - 440VEC, +10% /-15% SOMO0Hz I~ Input  Protected Chassis/Chassis
{(w204P00)
Revtad Kaowats 8nd OUPUE Ot
Catalog Feame Sir Ovmormans
Conetars T Vanaie ¥ . Wagnl
Number [ | Vaneoe TR | Enclonss Sty WrHi 0 (tay
4 w it w [ - {wnches |
|SveFa2aP 4] 27 €5 3 []
SVEEMAP 4-[ 3 ® 4 [y
tsvw«wu- r 0 55 I M4 Promcied | 476114085 15
ISVOFSSAP 4~ 85 [E} TS ie
[SVOFTSAP4~] 75 12 " 2¢
[sveottap4-] 11 < 15 1 | Msrfomcied | 62015994 | 331
| SVE015AP 4~ 1% 32 LK) 42 i
SVI0TBAP4-] 185 7 2
8
M6/ Prowciod | 87k207u1ta | 772
M) Crasss 48c3154124 33
M8/ Chasws > (195235 02339] 309
510 .
sag ] MO/ Crasws - [276x W an15e] aas
M10/Crases |389:394x154] 684
M13/Chessis [551s394x154] 948
M2/ Chases |778x294x154] 1212
1600 -

- _Prowcied Enclomse wih

el = conbrauous rated input snd oL Current { consiant torque ed max 50C ambsent }
** V= Conbruces; retad INpUL and OUIDU CLrrent { \anabie Brque bad, max 40C smbient )

SV9000 Technical data Page 11 (28)
380 - 440VaC, +10% 7 -15% S0K0 Hz, I~ Input  NEMA 1 (1P21)
ard RAXL Ourrend
[Rated Kaowatts , Ovmenwons
Catalog o | Vo Togm | 7™ 5201 Warsp | Weo
Nunber Encosure Ste ( tan}
- L= W M '
SWFZZASA- | 32 3 i) [)
SVAFI0AS 4~ k] [] 4 10
: RS- r T X3 3 W4T NEMA 1 471154585 176
SVIFSSAS4A- | 85 3 TS 8
[ SveFrsas<- | 75 n 24
| SveaTiAS4- | 1t i5 37 wonvEMAt | 62¢203094 83
| Sve0isASa— | 15 2 [T K]
| Sveoi8as 4~ 1~ 185 42 2 (1]
| SVeIAS4- | 22 a8 ] 60
60 TS MENEMA T (8722561114 8
7S %
90 110
110 50
| 756 | %0 T80 | w7 nEMAt [147c394x 10|
T80 | Vo | 20
210 Ve | 270 ]
210 | 160 | 325 ] wmesnEmAr [ 198:4766139) 309
= 25 200 410
SVO00AS4- | 200 | 40 | %0 | 510
e ST S “INEMAT {27636 1n154f  sra
150
50 Cantact Fackry

3-input  NEMA 12 (PS4)

d CuApRL Cument Denarwons
Varwole T E"""'s';‘" WaHiD ':':',‘
AW W [ (nches )
2 3 [
x;mj- : ] 5‘ :g S NEMA 12 472154285 s
SVOFSSALA- | % T 18
SWETSAI | T 24
| SveaiAIA~ E 32 | ms/NEMAT2 | 621203x94 | 353
SVEOTSAI4- 2 85 | a2
[SveoieAI4- | 185 2 2 a8
SV | B £ 60
[Svemoai4~ | 30 ] 37 TS | MeINEMAIZ | 87k256 114 8
[ Swarate | 37 75 <5 %
SVIOISAI4~ 45 20 | 5 1 v
SVIESAI4~ | 55 W0 | 75 ] 150
SVROTSA N4~ 75 150 90 180 MY INEMAN? (1472204130 221
SVI0R0AI4~ | &0 180 | 16 | 2% |
SV~ ] 10 | 210 | \® | 270
SWIIZAI4- | 1R | 270 | 160 | 325 | MB/NEMAIZ [195x476x139] 09
SW0AIe- | 160 | 375 | 200 | 410
[0 | : ;:g 'f": _:: Mo/NEMA1Z [276x56 13154 S
SVENSAIA- | 315 | 600 | 400 | 750
SvowAl4~ |00 | 750 ] 500 | 840 Contact Factory

"I = COnMNUOUS ke Nt 8rd UL Gurrent { GOnstant 1 e 0ad. max S0C amieent |
[t = contraus raked nput and autput Cuvent { vanable torque kusd. max 40C amixent )
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440 - SO0VAC, +10% 1-15%. S0/60 Hr. 3 ~ input  Prolected Chassis/Chassis
(1P 20nP00)
| Ravled ad LU Curvent

Catslog Frama San / Dwmencone gt
el o i e s I )
—
SVOFIOAP-§~ E] 5 -
SVOEAOAP-S] - - S 2| warProwcea | 47x11an8s | 154
T I
SVOFTSAP.S-1” 78 1 10
SVIOIAPS-] 10 H
SVROIEAP £~ 1S 1 M5/ Prowcind | 62x159x94 | 331
SVWOAPS-] 20 a7
SYS25AP-5-] 25 M

S % © ]

= £2 & | MsiPomcmd | 8702070114 | 772

S-1_ %0 [3 n
Sve0soAPS-| 0 ] %
SVOOTSANS-| 7S 125
SVO00ANS-{ 100 160 | M7/Chassn > [ 9axmsxiz4 |
SVZSANS~] 135 o 180
Svassoans| o0 1 "o ] ]
SITSANS-] - - 260 I MB/Chaemis | 1952350 138{ 300
SVE00ANS-| 200 200 30
m’__m -——m —:: M/ Chanes " |276x394x154] 48
SVRA00AN S~ 480 600
SVISOAN —o00 ] sr2| W10/ Chesss 1300x3040154] 684
SVOS00AN S~ 700 880 I 11/ Chassis [SS1x304x154] 048
SVETO0AN&~ 80 1020
Svesooans~-| a0 1 w00 | e ] voro
Svesooaris-| w0 1 to7o | 1000 | 1200 | M12/Crasss | T78x04x184] 1212
SVIHIOAN-6~1 1000 1200 - -
SvaHIANS-] 1900 | 300 - -
* it caled inprat and oulpat curvent { conmisnt Exque lbed mex SOC arvtilent )
M @ rated input and eutput current { variabis ©rous e mex 40C smbient )
7°°_Protected Enclomes with! Cowm

$V9000

Technical data
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440 - 500Vac, +10% /-15%, S0/60 Nz, 3 ~ input

NEMA 1 (tP21)

Raterd and oukgns current
Catalog [Rated traspower = Frame Sae

Vanable Torque | o Sorte

Number

Dwnensions.
WxHI0
(inches )

SVIF3I0AS.

SVIFLOAS-;

M4 NEMA |

SVOFSOAS-

47x15428% 76

TITPITITY

57 NEMA §

62x205x94 333

!

M6 ¢ NEMA 1

8Tx256x114 a8

T £ NEMA 1

14723945130 =

::l
8 gkl ol il bl el g

MO £ NEMA 1

10524762139 309

W £ NEMA 1

27653812154 E2

Sl s | 2

Contact Factory

1440 - S500VAC, +18% 7-15%, $50/60 Hx, ) ~ Input  NEMA 12 (PS$L)
s M‘
[Eated Forpapoues Frame Size | Weight
W zHz0
h.g' W 0 oo s Linches } (b}
3 . N
ﬂ—g Fions ] wonemnz | areiscnes | e
" 19 13
$ 1% pil
2 7 ] vernema1z | 622203294 353
HSVIO020AS:; 23 32
Y x ©
%0 52
52 S0 [ MEINEMAL? | BT x256a114 s
€5 © 7
[ 75 [3
! % w1 25
125 | 125 | 160 | MZ/NEMA N2 [14T7ad4zn30{
100 | 150 | 180
i 160 -
SVNTSA) 200 | 760 | MB/NEMA1Z | 18547623 ] 300
(YA | 320 { 00 ] &0
F ] W rNEMA 2 [ 27655818154 L]
SV9300A) [ 400 | e00 §
4% %—' Covact Factory

"

T contrucus raded and Current { wrusbie brque ©ed, man 40C smbeent
T T o e
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'
525 - 60 — t 43 Specificatians
“WZIM-’“:)VIC “10% /7 15% SO/60 Mz ) - Mput  Nema 1 Protecled Chassis _] {Utnty oot vomage v, Jr00 2400 360 —catn 2s0—300% 325 690% 13%  virm .
] .
congection wwquency ks—66 e
Catsiog Forind Horsapower and guiies current . O - J—':w—--— —— —_— 1
Consint Tarqus | Variatis Torqm | ':':‘s"" W0 Wegt
- . w relosre Sty (oches } Al Motos 1o vonage p v b o
VIF 20AP & 2 IS 3 <5 - { Connacton  Cantruout out? 1 amtmes mas 50°C T
3 4 e} prien fremiond 18 € 1, (110 o oy
- 3 75 i Anouesmar 40 C 1154, (InetOnwng
s _, 18 TS 10 “Troon T ==
{ 1S "0 10 A 5 Meere 62:3736104 "
T e Iy B Suter 23 wvery 203 4 ouont mrauancy <30 017 I
B Lanct ¢ the mestsow serwpmearure < 60 C
x| , —500 tu
B hove
) 5 — - ——
%0 “:2_“ 0 Controt I recuency Con cox (vaez)
characte joPen Loop Sentoness vecior Convar
0 :: MorNeme 1 | B7a2¢3011¢| @38 sbes [CRoted Loop Vec or Convat
100 Sweicrang irequency 1~ 16 bHZ (0ependng On horsepower  sing]
122 Frogquency w JRe10Mt0n 12 B4 socuracy 11%
145 | M8/ Chasers ** [1952X50x139 300 ' [ewterence  [Pacel raber [Rasotuton 001 iz
5753 ) [Foeis washormng pomt po—500 ra
r—i;—i MO Chaneis *** 127620842154 466 Acceleralon whe 10 1~ 3000 3
r ]
Decwl 0 13000
FIB 5 wiosCrasas [309xMantsal 62 (oowiaraton b : J
3% [Beaneng sorque Brphe X% T (witnout trane aphon)
4% | MU/ Creoms (6 1x334x154] 948 ——
520 Envicon Ambapnl Opecalng 10 (no Mostp— 30 £ atig, (13610, man Yrwew 1Dman)
00 | mentst [remperaiue 10 (n0 bost— 40°C athy,y {14 # bey mar Tme10 mwn}
M12/Crasss [779x394x154] 1213 | et
i Stocage lemperature OC—60C
1t = 1340 WA and GUAXA Curtent ( Cansiant rque Koad max SOC arrteery | : Retat ve pumadety <95% 0o condentaton stowed
19 = ratsd Ut and ouRER current { \anabie krque ad max 40C amtror | 1o quamey
Proacted Encioure w Cpsan cramcal vapon EC 721 33 unvtm cpecanon class 3C2
1 | eechanecal pascles JEC 7213 3 unk o opecpoon ctane 382
| avacte 1000m 3300 1) maxrum wihout deraing
1 !
[P— JOperauon aias ororcereat smpriuor 3 men
(€C 721 3 31 o 2—9 1z
| Mas 200pRTaOn amgeiuoe 05 G 2 3200 Mz
N Shocs [Opeauan max 8 G 11 ms
0EC 68 2 27) [Siorage and shOpng max 15 G 11 i (m e pachage
—
Encicriore 1 Chassa (19201 and Chasess (P 20]
NEMA 1 (@201
BMEWA L (921
INEMA 12 (P54}
I I J
“able 4 3 1 Specificateons
[
i
|
|
T
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eMc Nossa envmundy Fuls ENS0062 1 2 EN61800-3 5 INSTALLATION r J——
Emamtnone Equipped with an Optonat axsiial RFLF dar 51 Amblant conditions I 0 - =)
fulfis ENS008T 2 ENG61800 3 1 -
The environmental mes mentioned m table i
Safety Fulfig ENSOTTE ENGO204 CE UL CUL Ft GOSTR ' 4 3-1 must not be exceeded
cpecttad aschu '
Control Anaiog voiisge 0-— 10V R = 200 i} sangie snded
connectons { 1010V _joysuck conbrol] resobsont? b sccur 21% 51 Cooling
Analog cument 0{4) — 20 AR, = 250 1t dMfacentat { The specified space around the drve \ - -
Ongital inpuats (6) Pamiteed O negatve fog ensures praper COOMNG aw caculation. See
unds
Aon, vokag 26V £20% man 100 wk adle 2 1 kx demeasons i awltple
~ ave 10 be wstatied sbove each other the e |
et rolerence  [+HOV 0% — oY% max W0 emA dimensions Must be bec and a¢ from the B
Analog oupat 014) ~ 20 mA R, <500 2 resokibon 10 B acowr £3% outlet of the lower unt must be derected .
away trom the et of the und
Onghal oo e coftecior gt 50 ARE V. y upper Frowe 57 1 insiakadon tpace
foley sutpuis Az puchving volsge 300VOC 250 VAC . With tugh switctwng frequencies and tvgh
Max pwiichang toed A1 24V amblert temperstures the maximum con- Py "
biieciied nuous Output urrent has 1o be derated ~ Vo (G \ o
according to Table 5.2 3 and Figures 52 3 ors 2 20 Carpamt MO {
Maa commnuous toad 2Ame = ng L 5 e Ba T
Protective | Overcurrent proscinn Tp et dx(, ——————1“‘ — X1 «
funcions Overvoltage protechon  [UNysolage 220V 230V MOV MOV 400V
Yop il AR UL BEEL LRS- L BE T LAY
My vosage 1SV OV 460V 4V 300V
Taptma 1MV, $2TeV, 14TV, 14V 1 eV Frarma Sou f Enclowsrs S| Owarwiors {14
a ]
iy wtage A5V SISV &AW v eV
Taptmt. TV 16V 155V 141y 33y 10 t Compaat MEMA Y f¥ I w
~ M4 7 Protecied & NEMA 12
Undervokage Sroleckon | Trp e 065 AV, YR N 3 I
Ground-leuk protecon  [Protects the iwrier from an ground-taul in the viput s 108 =X g = b
émotor or matar cable) 005 / Pratacted § HEMA 13
Uniley supacvimion Vrip ¥ any of the gt phases & micaing 5 73Enaa 1 3 0 3
Motor phase Mpsrvision | T7ip ¥ any of e DUOW Phases | missng :;”“":‘“‘“‘" :‘: :’ : oy
Unk over femperatrs | Yor 47 1 Cramas S MEMANE_[3(031~ | (287747
A7 | NEMA 1
Moior overiosd protecon | Yes  / Crumen & 0ESA 1?20 (31 3 12]
E..,.m Yot A48 7 NEWA 1 *
T X N T EE ) Iu
Soor crvtectond prosecton | Yes 1 T EwA 1
Short.circus proteckon of | Yeu 1107 Chasem s MEMA T~ (31~ [ 3 r:{ e
24V and » WV reference W10 1 }EWA 1
Yohages U1 1 Orvamens & WEWA 17 e
Tabdie 4 3-1 Spachications 717 e Y Corvnct Factery
177 Chassie & HEVA 17
(4417 ¢ HEMA 1 e
(a2 Oestance bem rwarter 1 Pparter i Muigle Paarter
ewtntanme i~
Protaciad enaesrs i\ aptens covec.
" Grwvern Showwiiy mpace  Me tpace vadubiy bt
change i
Srace tor fan crange o0 sata @ eerier
Tabie $ 2 1 inglakancn 3pEce Gemensns
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Fipure 522 150 300 HP e bt - -
Fogunos 52 25— Power drssipason a5 3 function of the swactwg irequency for 400V 30d SO0V
{1,, vanabie torque) foc standend enclasures Figure 52 20
0 -
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- — svon ' Figuras 5§ 2 21— Power gesspainon 25 3 Aunchon of the swechng frequency or 400V ana 500V
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i
.
I
: !
Page 20 (78) instaliation SV9000 ' Page 21 (78) Instattation $SV9000
\
S 3 Mounting = =
Type Curew .
Py o T6hre Les LA , The SV9000 should be mounted n a verticat =
. o - ! posdion aa the wall or on the back plane of a
T i » \(® i : ' T h .
®_ Jo ~ ~ e seo table 52-9 and figure 5 2-
e mE e svvcze rmensons
20 ~ ~ 3 \"N"
= ﬁ:ﬁm = To ensure 3 safe installslon Mmake sure that
.3: :Eﬂ_ — 4 - SveFTS, the mounting surface 15 reialively flat i
I Y ‘ot Mowed st <3 b Mounting holes can be marked on the wall
] L ACtMcrwnd SVIFTS| using ihe lemplate on the cover of the N
‘l""“_'n ﬁ sosme ! | Wy e cardboard shupping packege
P K Mowed s < Mounting 1s done with four screws or boks
150 __].00 saatne DAARR ¢ TR TR e e depending 0n the size of the unk. see tables — - -,
- $3-1 and S 3.2 and figure S 3-1 for -
[ 200 (13 oot aowes |
250 | o doraing Aot ahowed bauhd denensions Unds, rom 25 Hp 10 500 Ho, have
% ‘.‘ 0t Mrwed . specisl Hiting “eyes” which must be used, see
[ $o0 : T T figures 5 3-2 and § 3-3 . s31
420 - . The mounting mstructions (or LnAs over 500
|28 g d T w LW ! Hp are grven in s sepacate manual f furthes
- =z - v ’ nformation s nesded contact your Cutter-
: i . 00t N\, T | Hammer destributor
Tabie 5.2 ! R ko |
decating : DN P 1 Frame]Enciosurs | vaage Dwvmentians (nches)
curves for 400—500 V (I, venabie lorque) @ ,::: | T I B k01 R1®
* = Ack the detads om the lectory =t A , M3 JCompact | 2303007480 7 137 s 3y 59 14
o e | 4B [NEMA T [2301380/ 480 53 {37 [ |65 Jisd 81 o028 o4
] 2301380/ 480 3 (55 |24 |28 |27 85 035 (D18
2 W
') 12301360/ 480 41 1371 1167 mlm_ (014 |
o = - - | 2300 380 460 £2 15 14 | 0.18 ]
t % » » » p» € [ 201300/ ¢80 L3 2.0
Fure 5236 M7 nema 1112{ 220/ 3601 ¢80 (7% A A KT 394 133 [0 fo1e ]
[ 2301200/ 460 195718 19045 To24
) 300/480 216 26 [s19 Jso2 {64 154045 To24]
®10 380 /480 CONTACT FACTORY
L aue i (A @ = M¢ 2307380/ 480 7 Loz h2a Jus |16 |as [o2e Jore
N [ jus__§ (230160 480 IO (A 8 9.4
......... 520 @ = & [0 TX (TE3 AN D |
2001 T ONE o = e 3 (22072607480 (mFT 2 4
a0 A W6 jChaswss  [600 1 € 39 1114 I¢ 18
™ N [ AN jar_ | (2073607480 P2 KT 124 10
o] Lom \6 ] 200, 30,440,780 1 1951 k7]
ot S v (s ] 218126 ] 154
(9, 053] |~ o—n w10 ] A0/ 4201600 welyvalas 4 1541045
e [T 380480 / 600 ‘CONTACT FACTORY
~sof O W I P — Wz 300/440/600
\ wve -~
[ L. . Tabie S 3-1 Ovrereons for epen pacel urds
;s % W M 0w 4 m °C “e w m w a nC
Figue323c Figuwes2.3a
Figure 5 7.38—d Constant sutpul Current (i,,} dersimg curves 33 8 unckon of ambient sempersture
and swictung krequency
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§ WIRING

General wiing dagrams € shown it hgires  The general we ng (hagrams for M11 ang M1 7
6163 The fokowing Chapters have More  kame suzes are proveded n 3 Sepacate manus
fetaled mstrucions about winng and cable  H further mIoMMation S 16qured CONIAC you

connedtions. Cutler Mamwnes distributors

PRI
22y
1 i vy,
! - 24 - Pl
b - . s "UINT,
FgueSJ3 Leftng of 25 125 Hgs wents. R R Y R
T - £
WRONG CORRECT 0w i
i - LIRS
! o e (
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! + 1 i
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{ ! B (@ ann
! [ 1 1
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i : et
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NaTE Fi 61 General Chassis unds fry izes MA—ME
opervprotected
Untt sizes 150 — 500 HD  do Mot ift without @ 00 through te Ifung hotes m I igure wng ckageam rame sues
The unit see above ]
wwosto 1
Fpue 533 LAg of SSO—SD0 Hp umts
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| v el
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‘ - .
J ", e
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Fapee 6.2 ng A brame size > M VEMA 1712 undts irame Figure 6-3 General wang dhagram NEMA 1/12 undts frame sies M4 io M7 snd Compact NEMA 1 unas

size » M8
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€1 Powes connections
Usae heat resistant cables +60°C or hagher
The catie (and the fuses) must be sized n
accordance wiih the t#led output current of
he undt irstallation of the Cable consistent
}‘wlnmeUmemuqu
chapter 614 1
The mvnamum dimensions for the Cu-cables
and coresponding (uses are gven in he
1ables 612 — 6 1.5 The tuses have been
selected 30 thal they will siso function as
overioad protection for the cables
Consistent with UL requerements for
maximum protection of the SVB000 UL
recognized fuses type RK should be used

if the molor lemperature protection (12) s
used as overioad protection the cables may
be selecied acconrding (0 thal ¥ 3 or more
cables are used in paraliol on the larger
unks, every cable must have s own
‘overioad protection

These mnstructions cover the case where
©One Mot B connected with one cable 10
the drve

Aways pay sfention 10 the local authordy
and

€ 11 Utiity cable

Uty cables for the deflerent EU EMC levels
are defined in Lable 6 1 1

€ 1 2 Motor cable

Motor cables (or the different EU EMC lovels
e definedmtabla6 11

€ 1) Control cable

Controi cables are specfied n chapter
621

SV900¢ Page 27 (78}
Cucabie Catia
UTLITY & MOTOR ™ Fuse|  UTLITY 4 MOTOH

{Ground) 1Gouna) 4
3
s
s
6116} 10 16016 )
s
i Ty
Ta(14} §1 20 VI(V2)
12(12) B S 010}
{10} 7138 581
68, 2150
)
AN ) -
6(6 (IR a(e ]
e T T
16 % [175 G4
L1¢d RiIRiN [1¢d
1200 | 000(0)
00001 180 200
260 300 IS0MCIM (000 ) |
I50AACHM {000 ) 320|400 22 (ZS0MCM (00 )| |
T TR TS0 ]] | 400300 | T{IS0NCM {500 1]
%[ €00 | I ]
§00
CONTACT FACTORY
Tatie 6 1-2 UBRy motor Cables end fuse recommendatons sccordeng o

oupcst Currents oy and byy SO0V cange

I

3eovi Cu-cabile Cu-cabie
| lfoe  UTUTYAMOTOR | MlFusel  utwivamotom
Cable T vetn tevel 1 (Ground) (Grouna)
Usity cabie ] 1 1 75 10 6 (16) 10 16( 161
1
Motor cabie i 2 F] 5
7
Control catle: l 3 i 3 [ 10)
Cavia 3] s a4
Taoie 6 1-1 fyDes Jor the Offerent EMC levels 5 = YR T IR
F3 20 12(42% 24] 2% 0[10)
4] 25 0(%0) 32]°38 g
1 = The power Cabrie sutabie for the mstalakon ampsaty and voage 2] 3 s(8) 2] sa
Sheaided cable & Aot requeed BEBE] @
2= The power con a and i3 suable for he ampacsty snd volage &0 3 T5] @0
For EMC usaol requwed. [} 4 90| 100
cabie 7 1
3T L vaid i ) 150 150 .
K 00 { \ 000{0
600 (0 ) v %)
300MCM { 00 il nd
001 00) | 41q 500 s %
€60 | 7z
6001 2x {S00MCM (=] 600 | 2x{S00MCM (250 MCM }]
CONTACT FACTORY
Tabie 6 1 3 Uty molor cables and Rise recommendaiions acoordng 10 outpul
currents icrand iy 400V range
|
{
|
i
i
i
f
|
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.
' J—
¥ e o I? 14 Instatiation instructions
e | Fug vtanve ~ ""‘ w4 L “k“ UTLAYE [on | Fuse LTy e W 2 SV9000 apen chass:s un & 10 be NSLaled Outsioe 3 CONYG Cabnet Or 3
40! WOTOR l woToR watoR | B by ted 10 poy
(Growsd) tGrouna) G} {Growwaty i . separale ooy ““"‘u - y cover v
[) CTCTEN KT Mid) |jenfag o] woe k1wl wesy i urel 18 mounied stade 8 CONol Cabenel OF 8 Separate Cunde
TR K] i) | [ e £
W SO T (%) [XWLT| 7] t ' AJ 0pen chats:s SVI000 urwts Should aiways be Mmounied iside 3 CONIO:
100801 (s [ 2 17 0 . Cabenel, f 8 separale Cutecie.
3 ¥ £ 3 |w] i3] CIE |
£ a 135 W) 1§
B (e | el 0(10) Locaia the mokr cable sway KO the other Cables
27 6 &2 o0 0]0) (8 ' '
821 80 a8 | v 706 ] 3 LI G 1 Avoud 1ong paraliel runs weih offver Cables
CAC NN _-%w fela i e 181 ] « cables, e murmmem
o] [t (IT] §46) i$)
e oo F2 1ol 0] <(8) %0 (6] 1 | GSlances gaven in table 6.1 4-1 belween the motor Cable and coninal
4 1 3 Voo 7 Y; 4] { ! Cables ahould be lolowed.
R CIIRCRMTE & g LT3 Thase fowwom dtiances 300ly 25 between the Mot cable and
E e oLl | | sagnat Cabla of other systeme
00 i e = %00 | 3e0ucae (00| The snachmum fength of 4 moter Cable Can be 600 (180 m} (axcept
for ratings 1.5 Hp snd below max_ length ls 168 f1 (S0 m) and 2 Hp

Totrie 6 1-¢ Uity molor cobies and Rese

Tabie 6 1-5 Ulity, molor Cables and kuse

cuTents icyand by 600V range

]
currents ic; and fyy 230V range

up oWy Vehoge CABLE (N
™ Gound
) 3307300 7430 “ 14
— 8 i1 13
F7) I
i e
-1 .. L)
[ W
H': » T A w
—
) 00
LR 3 e}
] L) e oy
%00 1% 1w
e ] - 506 AT
[ W1 »omcuw
s [q200 050 0 RGO MCM | Bx300 e
__"_.'"
3] )3 ) 380 O | DSOOWCH
ﬁ:nf:!:
50 300 0
S —
— 85—
N ) Samatmeg: 3 paveiiel sornasied aabive 40n b8 et

3
Pie 6 18 Manbmern cadis oisve of 0 power
tarvnidy

3
4

max. fengih 330 12 (190 . The power Cabies Shouk! Q0SS Oifver CabISS

al an angie of 90” degrees. A ok
10mj for drwa 2 Hp y
{or drves JHp and langer
Dwiance Solar
between caties | catialength
R(m) -1l
103 <165(50)
(1) <600 (180}
Tabie 6. 1 4-1 Mawnum cabie dsiances

See chagier §.1.5 for cable meulaton checks

Connectng cables.

- WoMr and ity cables should be stnpped sacondng &0 bigure 6.1 4.2

andistie 8 1 4-2

Open he cover of the SVI000 acoordng 10 hgure § 1 4-3
Ramove suffioent plugs from the cabls cover (0pen chass:s) or from the

boliom of tha NEMA 1/12 urets

esplawvad in e saparate manuat for M1UM
Cuter.

for M1 and M12 Wames ars
12 wwts Contact your
C

o
CONBARNG wilh LI -NSANCHONS & Sapiecved

chapher 6.4 1
slacincsl

Chack that conirol Cabile wires do nol make Contact with
COMpOnents m ihe device
Ca tor cable f sequen

- & hew e
equancy corwerter and motor

For 0pan chasas unts, 150—S00 Hp CONMCE #he coLaky plaes of ihe
prolaciive cover snd tenmanals acoorhng 10 hgure 6 1 4-11
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3 shueided powar Ca0M 3 Uted NNt 13 W 1) Te tr DuNd LTINS,
1 of the dnve mor and Supply panel

Mouni the cabie GOver (OPAn ChAsss wis) 200 e g over !

Ensure the control cables 3nd miamal winig 2 & "t anpad batwaan e

Covet 3 tha bady of he una

—_——— e —

! NOTE

Tha nenacion of the translonmer nide T urtn ame wzas M7 M126as |
10 be Rangea { ofhac (han Bis Jefaul sUly voilage  the dnva = used
Comnact your € Al HIrmmen tsanbaaar § e informa o o cneid

5VS000 Wiring Page 31(78)

€141 Cable valection and instatiation
far the UL Hsting

For Instalation and cabie connectons the fol in adgnon 1o the connecmg mlormaton the
iowing must be noted Usa only with COpper  tighten g 1rque of the term nals ace defmed
wue temperature raimg of at least 60/75°C nthelapie 61412

Unds are sindable 1or use on 2 Creut Capatie
of delivering not mace than the fault RMS
symmedncat amperes mentoned i the Lable
61411 480V maxsmum

Wazwmum RMS Symmetnc af

—— ——— ] FRAME | Voltage
2 2%V amperes on supply circyt
{ —_ —_— M3 Al 15 600
M4 M2 AR 100 000
| < e
} s 480v ‘1
| _— - - 4 Aﬂ Tapie 6 14 1 7 Macamam s pmmeiecs supply Curent
6 600V
L Y
- Tigtterang
FRAME Ho (KW Vet
\ (xw) 3ge 1orque (mibs )
{ M3 AL AX 7
M8 Az A 7
M58 AX AN 2
i ] A Al 7
M5 A AX 20
M6 15 20 220 35
[ [3 2530 20 «“
3 (65 22) 80 3
! [v] (X 45) 380 “@
, M6 25 30 480 35
WMo 40 80 480 A4
M6 3040 575 35
M6 40 75 575 AL
f w7 A A [
Me ] A 610
MG AL AR 610"
The ssolated Stancofl of the busbar coes not wathstand the kisted
! [ughterwyg torque Use a wrench 10 apgly counter lomue when
l {ugivenng
! Tabie 6 1 4 1 2 Tighterung torque
]
1
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k] Swopng Langthe (=
Fame| Ho(xW) Votuge “Tolalw .
“ i ] X p=TECTE I L 1 EE1 (X
1 — 3 = ¥=TE T2 (5 KX e KT . [
2 ] —
3 YR T T2 T i e ol +
) = { Powes card
wo | Tz 340 1
[&] - v ¥ ) Control card
el 1 v o Jos|isf «fas ]
[ T ) Cartrol VO
3 tecrrunats.
- E &1
. ' . % a7 0
ot 40 o -0
! 4‘ J ® 75 w0 B A
NN L) =
A v e ) ? ¢
Figure 6 1 4 1 Stripping motor #0d utidy 0% w1 ]
cavles. “ [eox ﬂ._?j‘
o_vh Connect the stweid
[ ma ) to the termunal
- B0 X0 -0
0 )
o um “"_T__, £ the controt cable
[ ACT FACTORY | wihavewrap |
(%0) o
- -0 A
400 -
("% v,
L RN T) )
000
[ T4 17 G e st oo et o ot o
Tatie 6 1 4-2 Strpping lengthe of the cables (m}
(D Loosen screws (2 pcs)

Fgure § 14-2 Opening e cover of the SY9000

Fong sarew | o Fung screw

\Cabhm«

Control cable j_z?‘&t Motor cable
iy cable Brake ressior cable

Fogura 6 1 4 3 Catie assemily for 0pen chasss 3 20 Hp vokage code 4 8nd 5 and2 10Hpcode2

-’
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.

Figure 6 | 44 Cabie assembly for Standad NEMA 1 3 7 5 Hp voage code 4 3nd 5 and2 3Hp
code2

(1]

ix the conwol
cable with a be
wrap

Figurn 6 14-5 Cable assembly for Standard NEMA 1 10 20 Hp votlage code 4 and 5 and S 10 Hp
code 2

=
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Corwol cant
VO termunais

16 146 Cable assembly for Standent NEMA 12 10 20 Hp vokage code 4 and 5. and S 10

Mpcode?

(€]
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cavie 1 Bi\u . v w | oCsmwsae
Y ooV {000 {010 fesistoc
.!.5».«/ OOMVO lo1+oT0 termunais ( <)
Ly Tedalif] o oloelo Motor cadle
Ground (¢ K¢] 0]01{0 [ O
terminais
e
[1 &%
N
Fuung screw \ g 1 Frmg serew

~
-1
c_!_‘o-oleU\D ! 3/”““
IControt cable /c.n.sgnsr

Figure 8 1.4 7 Cadie assembly lor open chases 25 80 Hp voRage code 4 sad S, and 15 30 Ho code 2

=
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N CRTIRG WRE WER Ty
1
4
Can o cara
10 1o munats
-
"
o
4
H
T
g
H i
Connect the s
sheid 1 the Uty cadle
tormnad terminals
£ux the contiol OC-Aink/brake
cable with & te resisior tarmunals
WD
Motor cabie
Termunals

Ground tamunal

A
—— ﬁ%g;,-;%mvm

Control cable
Brake resistor cable
Utdety catie

Ground lermenals

Fipae 6 148 Catla assambly for Standard NEMA 125 60 Hp voltage cods 4 snd 5 and 15 30 Hp
code 2

Widng

$V9000

Page 4974

Uty caoe —

Ut ity cadte

SICIEENG .f \1,1'

Power CArg e
Control card ~—~——

Controt VO
termna

Connect the screen
to the femminal

F x me contol cadie
wihatie wrap  —|

(PE
term nats ] ; ; ; ;
- S

[eRE

teem aa

oc

Ground
termunals

esistor
’- teunats { <)

{- Motor cable
termunais

PE) ™

Brake resesior

- T

Controf cable H

S —

Fuguwe 6 1 4 § Cadle assembdly lor open chassss 75 125 Hp voliage code 4 and § 40 60 Hp code 2

Page 40 (78)

CO0# 6 and 75 Hp Code 2 for NEMA 1 150 500 Hp code 4 and 5 and NEMA 1 75 Hp

code 2

SV9000 Wiring

Page 41(78)

Se0 hgure below

Atter cable connections before switching on the utiiity supply, snsure
1 Wnaart il 10 teranel motator pigtes (A} the siots betwaen the lermnals

2 eart it fix Fwree plashc prosectve covers (B C and O} over e

Bend 1he plats ©
ot wuio & siot

Reloase 10 fock &
 correct poskion

nsort piste
0 the siots

Frguie 6 1 4 11 Cable cover and termenal

rSMocode 2

for apen hazsus 150 500 Hp vokage code 4 and
5 125 400 Hp code 6 and 75 Hp code 2 and NEMA T 150 500 Hp code 4 and 5 #0a
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resistor temminats
@Q1.12,43)  terminats (- +) VW)

Utitycable  Ground terminel  Motor cable

fox the contol cable

Figurn 6 1 4-14 Cable sesembly Compact NEMA 10.75 2 Hp, voltage code 2, 1-3 Hp vokage code 5

Page 42(78) Wicing SV9000
Rontrol card +
L0
\biﬂws v
Lok
i
H ' " Connrol card ]
N O e
o e terrme
2.
£
u
o
F
=
Connect the
fheld o Connect he
the tenmenal stweld lo -
the termat
" Uvity catie
' _ . termunak
DC-ekfbrake L
- resisior temunats
—— HICIQI0
sillsllelie)
: RELG 2 Y :
/ .
| Grouna sermmal Ground temunal Goound torme : 4Ry 2 on
1
o . —
1 : 1 i 1
!
! i
. ! ! S
— | 4B g -
Control cable : T Wotor cable ! Conwat catie  — 1 5 — mowrcace
Uity cable — T Brake resistor cabie Uity aable ~ S Grake reusior cabie
Fegure 6 14 12 Cable assembly for apen chassss 10 30 Hp voltage code 6 Frgura & 14 13 Cablg assembly kor open chasss 40 100 Hp voRage code 6
P
T
{
i
|
i
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|
\
'

(other) (retay outputs)

Frgure 6 1.4 15 Cable sssembly for Compact NEMA1 ) -7 5 vokage code 2 and 5 - 15 Hp voliage code 5
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€15 Cadle and motor insutation checks
Y Motor cable msulation checks
Dsconnect ihe Molor Cabie from the
termmals U V and W of the SVI000 unit
ang trom the moto

Measure tha nsutation cesistance of the
motor cable between esch phase
conducion ABC Measure the misusaton
resstance betwoen each phase
condudior and the protectrve ground
“onduan

The msuiation resistance mast be > 1ML
Utikty cable msulabon checks
Dsconnect the utdty cable from
teminats L1 L2 ang L3 of the SVI000
u and from the utidy

Measure the insulation resistance of the

~

Dsconnect the moltor cabie from the
motoc and open sny brdgng
CONNEChons i the Motor CoNNechon box
Measure msutabon resistance of each
motor winding The measwrement
voflage has [0 be 3t least equal ko he uity
voltage but not exceed 1000V

The nsuaton resstance owsst be > 1ML

€ 2 Control connections

Basic connection diagram is Shown In the
tgure 62 1

The functionaity of the terminas 10¢ the Basi
application s explanad in chapter 10 2 f one
of \he SVReagy apphcations is selecies
check the appiication manual for the
funchionalty of the lemminals for that appikcabon

62t Contral cablas

The control cables shoutd be mmanum of 820
gauge shieided multicore cables see Lable
611 The maxwnum wrre size rating of the
teminats s #14

6 2 2 Galvanic tsolation bacriecs

The controt connections are solated om the
wdtty potential and the VO ground s connected
1o the frame of the SV9000 via a 1 Ml reststor
and 4 7 nF capactor The control 110 ground
€an atso be connacted directly 1o the frame
by changing the position of the jumper X4 to
ON postion, sea figure 6§22 1

Dugital mputs and relay outputs are tsolated
from the 1O ground

SV9Q00 Wiring Page a2 Ty

Terneat Soerhcason
T 1oV, Burden max 10 mA * - N —T
R " ggrime v ovoe |
v oo VO ground T - -
« T, 1‘ Ana!oguqu:ﬂ:m ww';'o«;» )o:
5 ) i . Ar:bq)WTd—;T

n | cmn Common or DAT DU

2 { 2Vem | 24V sunply vottage
3| e VO ground T Samesstomeaint
—

120% loag mas 100 mA

R e S wt

Must be conoaciad io GNO o 24V of |
MO 16rmunal of 1o eaternal 24V o GND

Same 25 lemmunal £ 6

u | ol Digetal gt ¢ VR e St
15 | oms Degiial ngut S !
6 | DmBs Dugrtat nout 6
a7 (e V)] Common for DIB4 — DIBE ' Musi be connecied o GND or 24V of
VO- 1ommwnai or ©0 eatemal 24V or GND
e 1 anatog sgnal couptt | Swgnatcange 0G4l 20 A,
9 1 | Analog ground (outpua] R max 50001

— e — -
Open cottector output Teanusior output max V48 VNC

mac cument S0 mA

g

J
ROW2 7

Qetay output Mas swiich voltage 250 VAL J00 A D

Maa swalch cumentd A s 24 VDC

z

A RO V_l G4 Ar250 vOC

F RO2/1 7 Relay output 2 Mar swatch power <2 kVA 1 250 VAC t
2 RO22 Max cOM Curre <2 A cms

X% | Row —! J

Figue62 1 Control (O-termma Sgnats

* H the potentomaier reference 1s used palenbometer R 1 — 10kt 2
|
i
i
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7 CONTROL PANEL
iy
- - 71 introduction
oo ™ e The control pane! of SV9000 dnve features  The panel is detachable and solated from
v v ! an alphanumenc Muttrine Drsplay with five  the input kne potentat
-
“*:’AE: © © ‘ ndicalors for the Run status (RUN READY
O~ FAULT, (N () STOP)andiwo ndecatrs  Tne display examples in thes chapter present
ol for the control source The panelembodies  the lext and numenc knes of the Muttdine
- twee indicator nes for the menusubmenu  Desplay only The dnve status ndecators are
- 1 and the ofthe notnchided nthe examples
owy Dai s ! submenus The eight push buttons on the
cua = panel are used for panel programming and
D&« Maia m\mﬂ“g
om faotind ! -
w"j Anwog i DRIVE STATUS INDICATORS M
-~ - v?.u
no-—{_‘ Ogu i Wghis when motor a5 rurnng
”“E{z { shows tha selected folaRon
L-iF3
o Sghts when MOtOr 13 NOI Nunrung
s/
RO22
hghts when input voftage
ors .- —4 i Supphed and T und 1S resdy for
LXFA) wse
Tights when a faultin requency
dnve oOOLrs

Figure & 2 2 1 Isolston bamers

Shows 1he actv convol source
4.2 3 Digital input function inversion
The actres signat ieval of tha degital input logic. e + 24V 0¢ ground for the dighet inpars and
depends on how the common input (CMA.  common terminals (CMA, CMB) can be aither
CMB} of the input group & connecled The  axtemal of internal (tlerminals § and 12 of the
CONNECton can be exher 10 424 Voro ground  deive) Figure 7 1 1 Control pane! with LED dsplay
Seefiguwe 62 3-1
@ = Menw bution (left) & = Enter punion
R Geound () Move larward m Fve menu 4 of changed vause
Y [ | Fault tustocy reset
! ! & = Herotuonimn) Funcaon as programmatie bution
Move
— ot 4 OWAT backward n the menu @ - Reset
[} { = Browser bullon fup} Fanst resetng
—t W2 -t Move i the main Mens and between St
o3 ons pages inside 1he sarme wbmen. e . outon
’ 'l Crange vius. Starts v rolor { the panel i he
ackve control source
Ground () ———— caa UV b VA a Browner buion fdowry
A0S 1 tha shien mank: and betwaen * Stop bumon
Pomtve 1gic (+IN V 6cBve 2QAST) = ingud @ scive Negative lngic (G V ective signal) = inpul & active Pages insids the same submenu u SA0ps he MOk f the paned 18 he
e e suich & closed when he ewhch iy Closed Changes vehse achve OOl SOUrCe

Fgue 6.2 -1 Poatvemepsive o
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| Figure 7 3- t Monsonng meny
| Numbec | Signal name Ut Descripbon
Vi On pancy e Freguency ©© he motor.
v Motor spesd B Caicadated motr spwed
% Molor crent A Maasured mokor qurrert
i V4 Motor torgue - Caicutaved ackal lorquanomenal lorue of e 7
et
i Vs Motor power - CaC1i phed 2CHAM pOwernamenal power of the
o
I ve Mokor voltags v Calaulated mokr vokage
vi DC-ink vollage v Measured OC-ink voltage i
| v Te < Heal sk i
ve Oparaing day couneer DOdd | Operasngdays' ol resetiabie
Vig Operatng HERh | O 9 a1 be resel with
| programmatie bution £3 !
1 it MW hours counter Mwh Total MWh, ol resatiable
! vi2 MW hours g counter” MWh | Resettable wah programmabie bution B4
secwon 76
( v13 Voltage/anaiog rou v VoRage of terrenal V_ (lorm. #2}
! vig Curmentanaiog npud B Currentof tarmanals L+ 3nd | (erm_ 34 £5)
Vs Dagital ngxs slatus gr A Ses Fegura 732
1 V16 Dugetal nput status gr B SesFigura 733 |
' Degrial and reiay cutonat status. SeeFgure 7 34
vig Conwral program Versson mumber of ¥ conirol sofiware
Vi Urel nomnal pows L Urvt power size of the e
V20 Mok temperatse rse - T 100% = namenal motor lemperature nas been
| coacres
00 = s Soys @ = docmal pan of Goy R e L
Tatie 7 3 1 Morwiored sapnais
!
'
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_ [ 7 4 Parameter groug menu
Dhnguaal et siaces. The parameter group menucanbe entered I you try 10 change the value of such a
adwcauon [ from the man menu when the symbol M2s  parameter the text “locked” will appear on
- - - visibie on the first ine of the Multiine dsplay  the desplay
V15 /: hussinEts P"'m:'m::::: e d::‘::";‘:"" You Can retum (o the man meny anybme by
Dig input A Stat [— ! pacamet pressing the Menu button (left) for 2 3
olg[ i At . seconds
et \ Pusgh the menu bution (nght) once to move
l i EEEE A . i the par group (G} The basc ly those
u fdmat 10 enter the desired meny P y for the
b L | Locate the parameter you want to change  device The paramaeter group 0 5
e by using the browser txsions Pushthe menu  accessibie only by openeng the
bution (nght) once agan 10 enter the edd  package lock. See Chapter 11 of the
menu Once you are » the 6dk men, the  SVI000 User's Manual.
- - symbot of the parameter Starts fo blnk. Set
Fgun? 32 Okl inputs. Group A statve t the deswed new value with the browse!  Otner nchude more
butions and confiem the change by pushing o
| the Enter bution. Consequently the bisking
f o it T vk wlockchangs s 07 bt porameder o 3 parametr
V16 | the Enter bution 1§ pushed. roup you can move directly (0 the first
. Crompr i parametor of that group by pressng the
Dlg input B Stat o Tamau Severat parameters are locked e browserbution (up)
ol S " ! uneddatie, whe the drve & i RUN status
T (Lo 1"

Page 50 (78)

Controt panel SV9000

7 2 Panet operation
The panel 13 arranged in menus and
submenus The menus sre used for
measurement 3nd contol signsis pacameler
selimgs reference values fault daplays
contrast and the programmabie butions
’;n\om Submenu can siso be enared from
the main menu by using the meny buttons
when the lefier M and the number of the meny

1 quastion are vislble On the frst me of (he
espidy See the SVI000 Usec's Manusl snd
the SVReady Application Manuat for the
5peciic parameters available for the SVS000
setup neoded

SV9000

Page 5178

73 Monitoring meny
The montonng Menu can be antered from
the man menu when the syrmbol M1 & visible
on the first ine of the Multiiine display How
o browsa through the mondtored vakses i1s
presented inFigure 7 3 1 All mondored

3 =)

signais are ksted i Table 7 3.1 The vaiues
are updated once every 0 5 seconds This
menu & mean only for ssgnal chedung The
values cannot be aitered hers See 7 4
Parameter group menu

Figurs 7 3-3 Dol ingrsts. Group B siabes

vi17

Erempbe

Dig & Rel Qutput |  war scowes
Snrien S

—r

Ry avpes M

-

_Are 7 34 Ouput sepnal seshas

Frgure 7 4 1 Parameler vakag change procedurs
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Control panet SV9000

TS Refersnce menu
The reference manu can be antered from

the man menu when the symbol M3 s visbie
0n the first [ine of the Multdine panel

i the control panel s the aclive control
source the fraquency reference ran be
changed by changing the value on the
display with 1he browser bultons {fof the
selecthion of the aclve conlrol sourr e see
Chapler 76 Progiammanie push butfon
menu) See Figuwa 75 1

Move deeper in the menu with the meny
butlon {rght) untd the symbal R starts (o
bhnk Now you are abie 10 akter the frequency
reference valtue with the browser butions
Prassing the Enter bution is not necessary
Motor speed changes as soon as the
frequency reference changes o the load
nertia allows the molor to accelerale or
decelecate

In Some Apphcatons there Might be several
refecences

MU R

Referem IO Fereticas
)i

212451

Frgure 7 51 Reference sembng on the control panet

Peeg et rcne
I3 EANIN

ac

SV9000 Control panel
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7 8 Programmable push-button meny

The programmabdle push button meny can
De antared from the man menu when the
Symbol M4 15 visible on the frst kne of Ihe
Mukikne display in thes menu there are lour
functions for the Enter bution The functions
are avalable 1n this menu only in other
menus the button s used for ds ongnal
purpose The status of the conrolled func

on 15 shown Ihrough 3 feedback signal

Enter the edit menu wiih the menu bution
(nght) Then the symbol 81 starts ko blnk

To change the bullon vaive push the Erver
button after whech the new feedback value
30pears and the button sign B s replaced
with 3 pack square blinkmng together with
e buston number After releasing the Erter
button he black square reverts 10 8 The
new vakse SI00S bnkng when the new vaiue
(e g reverse duection} has been recerved
and put mio operabon See Figuee 76 1

Frgure 7 6-1 Programmatie push-bution
Bufon  Bution Funcion Foecback ]
I umber G D —_ IS |
v 81 TRevese  Chenges % rogtan Forward Reverse Feedback .
1 drechon of e mokr wdomaton (
Avatabla anly when the flashes ac bong as!
convol panel ks the e
— control source e camed ot .
82 Actve Solackon between VG | Cawolva | Cariral tram T
. conwal terrrerisis and oyl { 0 termeneis | the panet [
[ _panel
1 [X] Operatng  Resets Sve operasng Noresetsng | Resets the H
H hours $p Nours NP courler when
' counde’ pushed H hours vio
reset counter
' 8¢ Mwn Resets he MWty | Noreseting | Resets the ' f
H H counter counker \ v | {
N fesel _ . L Courdsy ——
I Tabie 7 6-1 Programmabie pusH-Dution BeSCrpuons
P
!
i
'
{
3
i
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T7 Active fautts manu |
i
The acive fautts menu can be entered fOM  The display can be teared wih the Reset \ i 7 Sy o
e bulon and the ead out v retum [0 the bt e T
an the (st ne of the Mutténe dispiay 85 same drsplay £ had before the fautl tnp : e TN T
shown 1 Figune 7 7-1 | o ,
The taut remains actve untit d 15 Cleared Chacs that g gordcing be
When a fautt bngs the frequency converter  with Reset button or with a reset signal haonrs Iivpasonsporty |
0 aslog, the fault code (F# and the descno-  from the VYO terunal mor wad i
T 1on c
ton of the fault are dspiayed 1f there are R R T L1 ]
several faults at the same tma, the kst of pormie madel Ao deercied mowr Bve el Chech e sempemnoy made:
o 4 avesnded aremainrs 4 0us v wt |

active faults can be browsed with the

Figure 7 7.3 Actve fauls menu

= Fa Posedig cams Chaclng
s
" — Tevperency Chwch wadeng
& Coront (i W i e et et Chnch motor 100
Swt6ue hptvy tnad wcmiase Chwct contos
et comt o the s Cablos
02 [ Ovrvenags The vetage of 0 csmmal OC dra ol the SYIO00 | Adhust e ducetsraran some
eraroan: has e ammonst vost
age by 200
Gavotveotgn Y 4 8 eyt
2} ot
vt phase St & nat yo
[ [y
ponin o ot as drray ¢ 1T boidye 40t faud owurs apo swntact
- antverans fast o PR
” sTaRY
atotvrmecy vt 0 Jouk wcnrt agast oomtact
prey your
4| Gmbeonagr OC 4t ahagre haa 49me boatr 43% o4 s aommnal | In Caee of tompurary

s
votagn beask resel e favt mnd
san spen

oo
el Common 180w & lpas o4 Shm WAy WMy
nemer (asre 0 s SYS000 equuanrcy camerter | Chack sty mowt
<on o0 cavse on . ¥ ey suppty @ oorrecs 80 0
Soonai loire ot ocxwererd
Contact your Cusm Hammar
#10 | modne s | b v pare « aemy Chaca st say comnecion
Py
F11 | Ouevishase s | Cormnt msaturvment 000 gorecrod ot hem 4 20 | Covoch metes caties
Py foreen m g meter phwey
€17 | Soate snarper ne aate e et eieieg evain
———— mts reoutes bomten, W vt aser o OK e chappes @
Srate chepper brenen Srwton row Comer-

713 | 5ve000 cnduiam | Tompneniors ot hont oot bpie 10°C
oy

Tabie 7 7 1 Fact codes

TF1r 7 o nderioed e rotne Sadariag e Wt R @VST

Sots o
F18 T Aariog mout et | Compontns (2ot & conmdd $00r0 Camtact youwr CuieeHameme
I T e O I — . . ] -
L= L T ) L
oatan W etatatem  cOvas conac
four Goster Homanee
FI0 WV vetegs wier | ~10V relerance Shimad on Ooniret Soard & svapn | CAGCA e Caniag Fem <10V |
omoe Souy vtorenct :
TV MV ol <74V sudoiy ST Gn Coemsl Board O Goan Chech e cabing e <26 V|
Soare borvace vetags
O resatong vt Uik Bt e

717 EEPROM ot F i ameter resanng ano
P

e —

23 emie [
e

£25 Mcrepecerie
—chang compenal wive 1k o ogem COMAG Yo
Cutbor-tammer
TH Ponel communcs Tie Cannecia betegen sonei ond W $VIOS0 ba Chech Wt Dol colbiu.
tonens  __ _feuempbaesnsiemtag o ___. .
20 Vot v Tneromaios e of Wy VO Sepander Baard has de
- ecred mcrsase & e maap bemperatut Coect 1

Tadle 7 7 1 Fauk cooes (cont )

P

T34 Anming et &, * Thee oatiag ot Corment &, @ Sl € k. it o urvors Ioag Grcioary
1 4mA foiprat sompe St S0y 00t bat

. Suited 430 wh) B N U, _

LTy T~—~1" Rin @ sbarnal tech Mot Boce Berecrod o nd Sass Tt v Setarst bt S0y

et — _— - -
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Control panet SVe000

7 8 Fault history menu
The fault hestory men can be entered from
the main menu when the symbol M6 s

-, displayed on the first ine of the Muttime

“anel

3

8 memory of the drrve Can store the up 10
e 9 latest faulls n the order of appearance
The mos! recent faull has the number 1 the
second latest number 2 etc i there are 9

undeared fauks n the memory the nexl faull
wfl erase the oldes! from the memory
Pressng the Enter bution for about 2 3
seconds wili rasat the whole fautt history
Then the symbol F# wil change to 0

@ (FRU% Bty povrt o

Figure 7 8.1 Fault hestory menu

78 Contrast meny

The contrast menu can be entered from the
man menu when the symbot M7 18 visibie
on the first line of the Mutttne desplay

Use the menu bution (nght) 10 anter the edd

menu You are m the edil menu when the
symbol C starts ta bknk Then change the
contrast using the browser buttons The
changes take sflect immediately

SV9000

Controd pansl

Page $3(78)

7 10 Active warning diaplay

When a waming ocoxs a text wilh 3 symhol
AR appears on the display Wamang codes

are explaned in Table 7 10 1 buttons
The display does nol have to be Cleared in
any special way

Code _Warneng Chacing

A

MOLOS Stalied (Motar SLM prolectan)

Check masor

The warming on ihe display does not
Grsabie the normal functions of the push

At

totor {Motor Srarma protecein

Decreave moior londng B

Xt

Motor undenand (Wareng Gan De ackvated
SVReady agpecavons)

The vaksrs o e F AUl Hesiory MWn counters o op-
€1 AOG JayMOU COUNKES Megrt have been changed
N e PIEwout Mains vied! SO

Cracs mokw madeg

Does ot neea any acuons Tane
2 Crvecal af4ude 10 these values

P e

As

The Change of BApACatnn has {aied

Choose the apphcahon agam and

Dush the Enter tution

Unbalance Guent ault The 030 of he sagments §
nal equal

SVI000 hequency CONvErter Oveemosr atse wam-
i >70°C

Contad your Cutier Hammes s

tnsor

Chack e cocing sw Row and the

bt

AdE

AT

Reterence warmang e Curtent of rout L., <4 mA

Chack the cuent 00D orcury

(Warmeng can be actvated n SVReady

Extenal wamng (w-r-\qmbcmbun

Chack the extomal tault vt or

SVR devce
Cretmt 100’;:_,,_ Q engy s
(3 1€ (v}
—_ i Tabée 7 10 1 Wammg codes
(
Foure 7.9-1 Cantrast settng ‘
]
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7 11 Controling the motor from the panat 7 112 Control source change from panel 8 STARTUP
The SV9000 can Ba coniroied orm erer e LO fo ¥ 81 Satety precautions
Serrenals or the contul panel. The aciive ol  Afler wngng the conkrol source, the KO terrrunals
e run slate, dracon of rataton and Before startup observe the g gs and
bution B2 (ses chapter 7 6) The molor can be references valus.
wtared,
from tha active control source ¥hem
i w parelrs Internal components and crcud boands (except the rsotated YO
~" 11 1 Control source change from VO pushing the 1 ternunals) are at ine potental when the SV9000 drive ts connected
” Secrninals to the panel he ton 10 the uLity Thes vollage 15 extrevnely dangerous and may cause
TAfter changing he control source the mokar s 21T T e death or severs wyury ¥ you come 1 contact with 4
e 155,
25 with VO contral mm Wust-pupose Aophcaton param When the SV9000 drive Is connected (o the utidy the motor
¥ the Stan bution 1 pushes ot e same bma as connections U V W and DCink / brake ressstor connechons  + are
e progremmable pushbution B2, the Run stale v @ven I the Mokor is AOL running.
from he VO terminals 1 the panel 3 Ou "ot make any connections when the SVR000 drive is connected 1o
e wtility Gne
4 After dsconnecng the utsiity warl unti the cooling fan on the unt
stops and the Indicators in the panet are turned off {{ no penet check
the InSicators on the cover). Welt ot teast § sinutes before doing
Wanmmmmum«m
Defore this tere has fun out.
The controt YO lerminals are isolated from the utity polentiel it the
5 rolay outputs and other ¥O's (I jumper X4 s in the OFF position,
...sgszz-nmmmmwm
aven I the power is off rom the SVI000 drive.
6 Setore connecting the utilty make sure thet the cover of the SVS000
drive I closed.
8 2 Seaquence of operation

1 Read and (080w the safety precautons.

2 After instakiation ensure that the

Orive and molr are connected 10 ground
Uniley cables are n
connection instructions {chapter 6 1)

- Control cables sre tocated as tar as possbie from the power cables
{table 6.1 3-1), shiskis of the control cables are connecCled
10 the prolecive ground and wres do not have contact wikh any
elecirical components ia the SVI000
The common nput of dgptal NEUt Groups & connacted o +24 V or
ground of the ¥O-teaminal or extemal supply (See 6 2 3)

wth the and
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9t possible Make 2 SLArT UP 1EST with 3 MOLOr whiCh 13 NOE CONNeCied 1 the process
e averter Ras (0 be tested 0n 2 Motor CONneCted (0 the DIOCESS ensure @ o sate 1o
bE powered up INform all possidie CO-workers abaut the tests

Svatch the ity powes OFF and wad uatd the SVI000 has
powered down according 1o chapter 8 1/ pomt &

CONBECT 1he MO CADI 10 the MOIDE ARG Whe NOWwes temunals of
1he SV9000

3 Check the quantity and quaity of Ihe coohng ax {chaprers 5 1 and 5 2)
4 Check hat morsire has Aot condensed aside the SV9000 drive

S Check that all SLaryStop SWHEhes Confecied 10 ihe 1O 1etminals ate m ihe Stop siale

€ Connect the SYS000 10 the ubiy and swich the power ON
Check that 3l SIVSIop swhAches nnnecied 10 The 1O lermnals
are nthe OFF state

SWiCh the utinty power O

repeat st A o B of the lest #8

T Ensure that the pacameters of the Group 1 malch Ine apphcaton
Set ihe following pacametess 1o Malch the mola nameplate

nomunal vorage of the motor
nomunal requency of the motoc
nominal speed of the motor }
nominal curent of the mator
supply vohage
Look up the vatues from the nameplate of the motor ensure 1 s safe 10 power ip
dorm ail possible Co-warkers about ihe lesis
repeat test A oc B of the tes1 98

10 Connect the Motor 10 1he process {d the previo 15 lests were gone wihout the jxocess)

8 Start up test wrhout motor |
Perform edher test A o B
A Control from the ¥0 temunats i
lum StarUStop switch 10 ON position {
change the frequency reference

check from the Marutonng page of the conlrol panel that the
oatput y follows the

tum StaryStop switch o OFF position
8 Contro! from the Control Pane!

change control from the VO lerm nais to the control panel with
the programmable button B2 see chapler 7 6

pusnmesmmon@

g0 10 the Reference Page and change the frequency reference

mmm%mmzs

9o ¥ the Momtonng Page and check that the output frequency
folows the reference see chapter 7 3

pusn the Stop button [l
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92 FAULY TRACING
Fautt “Fe | | Possolecuse | Checking -
When 8 130K Inp accurs the 12UK 6diGator s ! codes
Hluminated and the fault code and is | F14 [ Sve000 Temparature of heatsink over M:mm
desanpbion wre daple The faukt can be overiemperatce | 75 C Check that clasn
cleared wihmﬂgse(”:umnumanuo For Compact NEMA 1 over M:;:Mumm
tecrnal The faults ace stored to the fault s ummmm‘u« i
hestory from whece they can be viewed (see ! tom, ture snd load
chepter 7 8) The faukk codes are explamed in F15 | Motor staked The mator siall protection has. Check the molor
tavle 5-1 . _luwped _ | -
i g1g | Mot The SV9000 motor temperaire | Decresse moloc load
t model has Chvack e odel
" 00
"r.m Fau Possibie cause Checking , o e hot, o motor v
codes »
“F1 | Overcument | SV9000 irecancy converter has maar | Check ied 1R Motor The moler Check molaf 8nd potebia beks eic
Wed 100 hagh & Current (>4°In) in the mo- | Check moor sze
tor output cabios H
sudden hesvy load increass F18 | Anatog mnput ‘Component fakwe on the contral | Contact your Cutlec-Hammer
Short orcult i the molor cables hardware tavtt | cacg Sestrapuor
unsurtable motor
f2 Overvolisge The voiage of 1he wternal DC-nk of the Adgst the deceleration F18 | Opton board Raading of the opbon board has | Check the installason of the bosrd
‘SVI000 traquency converter hat ax me identfcanon takoo f th instaktaton is OK, contact
ceaded fhe nominel volage by 35% your Cutler Hemmaer digtributor
deceiacaton tme is 100 fast
tugh overvoltage spkes at Wity €20 | 10V valtage <TI0V relerence shored on the | Chack the wiring connacked 1o the
3 | Ground leult Current measurament delecied that the Thack B motor Cables sefacance cONUO! eard or on 80 Option + 10 V teference
L Sl e oK Phate CITHR it S Taro.
rveustaton takure in the mokor or the Ca- FI1 | 24 V supply + 24V supply £horled on tha Theck the wiring connecied 1o the
bles contral card or Oh an oplon + 24 V teference
F4 | Wverter facht | SVS000 requency corverter fies detecied | Reeat tre (4l and restart bosd
fautty Ooperaton in the gale drivers of IGBT | again fouttand o F22 | EEPROM Pacamaeter restoring efroc On tesatiing ihiz {auk, the drive wil
beidge £23 | checkeum - 1cad the
acterence taukt fakure component tadure Oefaull setings Check al
_componenttadre | Hewmer before resiarting the
£S5 | Changing switch | Chatging swiich open when START com. | Resst the feult and restart mmmlnb:‘nmmw:h
mard actve sgem. &Mm
verfecence taut accurs agan
cOMmponent fadure :,,’:::,, Curer F25 | Microprocessoc ntederance Resel the ladk and testan 1 the
Hammes distibutor watchdog component Lature fault occans again contact your
gone below case of tempor; Cutter-Hammer dis¥ibutor
¥9 | Undervotiage s voitage | Cuter Hammer dswlutor
ﬁm;w‘o.:‘:: 5% ot :Yvu.:.mk‘,':.:’ F26 | Panpt The connecton between the Check the panel cable end
MLt COMYMON raason & (aduce of the he (AUl and st agan { COMMuUNCEton | drve and Bhe panel doasn t work | connecions if the fault oocurs
ity supply Check ulity input H ertor spein contact yous Culiec-Hammer
wibuor
niemal takhre of The SVR000 kequency | wliky supply s comect [ dubibA
convertet cause 40 undervolage iscrad (el £29 | Thesmesior The thermustor nput on the VO | Check the motor iosd end cookng
o e - ::,“d shasoc { piotecuon Loards has detected a motor Check ihe thermistor conneckon 1
Comact Cutter Wmpetatae incIesse thete sre no Hhermistors make e
— Hamimer dettnsior ! e inguts arq short-crosed
F10 ] inputlne super | Input e phase i missing Chack the UMty Connec I k36 | Anmiog nput Tha ansiog nput cunrent i [ Chack the current loop orcudey
vislon son im< 4mA Delow 4 mA
FI1 | Oviaphase | Cuvenl mascurement hae Getecied hat | Check motor cables “‘9';‘:'"‘9" - signat source lated
supervision | thees It no current i ons mokor phees 20 = control cable broken T
T12 | Broke chopper | trwke resisior nol ineisied | Chvack brake resisir | Far [ Eddernatfaukt 3 An extemal fauk has been Chack the sxtemal fauk sour
supervision breke revistor roken ¥ resiator s OK e chop- detecied o Sre choital inpin
chapper broken per is broken Coniact
your Cutler—Hamemer cee
wour

F13 ] SVEOO0 under Temperature of heat sink below 1O°C
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103 Conirol Signat Logic

10 BASIC APPLICATION
Figue 103 1 Shows 1he 10gic of the U0 CORIKON 5gnals and L 5h b slons

10 1 General

The Bas«c Appicaton s the defautt sefing as  Paramaters are axplamed in chapter 104 The ‘ .
“gakvered from the tactory Control 1/0 sigaais  funchon of motor thermal snd stal protection

the Basic application are frxed (ROt i ihe Basic Apphcation s explamed in chapter
ogrammabie) snd 8 only has pacameter 105 ; r BASIC PARAME TERS
+Geoup 1 i Group 1
*NOTE!  Remember 0 conmect the CMA ! S M step spsed rafsrence 1
10 2 Control Connections owE
inputs | T 6 Mull siep speed relerence 7
Haterwnce
poientomaten t Taemnat | Sqest Descrpioon i 1 17 Basic rotarence seleckon
S ) ‘lw_lliw—mm Vollage G & potenmOEe @t ! 1
: 2] V. | anag net vouage Froquency reference scinated £ — | S Pane wierence
- tange 0—10 V OC sermnaty 14 and 15 opes and { V_e 1 Saviwo wore
L | parametec 117 « O {detaut vakse] 5. ] ast
————— 37 GNO 0 grouna Ground Yor reterencs and cont oM. —
] Anslog noul Grent [ — . 109 bnttan |
sTo ange 0—20 mA termunals 14 and 15 Closed o aper] |
and pacameter 117 < 1 lm’: f
- e d 6] 22V | Comral vorage outpu | Volege or swikchves e max 01 A | )
1] 00 |10 gond Ground for reberence snd conkrok: 84} L, step coloct 1 |
! - 4] On1 | Sten torward Contact cioted * start forwerd | L J I
085| Muni-step sposd select
: . o] w2 | Soncevee Contact closed * stert ceverse Mo et ?
| 101 DR | Esiemat tout npun Comact open = no taukt 1 o‘:' Stan torwarg
—-—=r— Contact cloted « taut ! Swvsp
{ 1] 0t | Common tor Di1—0MAY | Connect 10 GND o« 20v , and covarse
12| +24v_ | Conwol vatiage ovipwt | Voitage for switches_(same 83 86} U2 5101 reverse fogc Reverse
[l - 137 M0 v0 grouna Ground tor refermmon snd conwols L
l_—/ ] T_— 14| OIB4 Mok 5100 500ed setect | | DIB4 | D83 | Frequency el
O B I Bl el Fo¥ oy wZ i | o canmncoe
open @
r_/"'*—. -~ open Muta-ctag rel 2
10 i i closed Ret 1, frm 64 5) | P3| Extemst taun wpun -
1 — 3 € 1 F . >
! _+_ _l [:] N wiet cc::m :-:::- ot -— - :
1 t '—{ ] o | Commontor DB4—0BE | Conmct 0 GO or « 24V ' i Crotzmoe
1 1 i L | Anslog avipnt 020 ma |0 mammum frequency (per 1 2) !
| sesov | 9| b | Ovevt hequency R max 5000 , Figure 10 3-1 Conbrol sagnal logec
[ L 20| DO1 Dugital oveprt ackvated * the SVS000 i
| ® READY ® ready 0 opermie N
w i -~ IL n; ROt j Relay ouput 1 | Relay sctivated = SYH000 i ¥ Start forward and are both The ubisty hne & 10 the SVI000
L — =22] ROV RUN operatng (molor & runng) then Start forward wil be selecied for the dwection
-®- 23] RO1 —— 1t Start forwand and Start reverse are both activated when the CONOl SOWCE 1§ Changed Wom
RO2 —7 Relay owiput 2 | Relay schvated = tauht 3o has the panel 10 the 1X0-termanals then Stan forward will be selecled for the daecton
ROZ |~ FALY occured
702 H both drections are selected the first selecled drection has tugher pnonty than the second
5 selected
Figure 121 Control conneciion example
)
'
H
'
3
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10 4 Paramaters, Group 1 10 4 3 Descriptions

s | Pt orge: Swo § Ovtust | Customedt Descromon Page 11,1 2 Minknumimaximum frequency
11 | sanmean Sequenay . | Gwe - Oefines the frequency fimits of the SV9000
12 | testmontoquency | L. 12050002] St | GOt . - Defaul maximum value for perameters 1 Tand 1 2 120 Hz By settmg 1 2=
120 HZ in Stop state (RUN indicator nol i) and pressing tha Enter key the
13 | Accstemton wne 01—30000s {01 | 30s Tiems oM G (1 00t (t 2 @ e o 1 1end1 286 10 S00 Hz. Al the
14 | Owmleration e 01—30000s [O1s | 30x Timakom ., {1 20l () tf ® tme the panet reference dispisy resolution s changed from 001 HZ W G 1 Hz
35 | Minempapesd . 1] sore - The max value ts changed from 500 Hz to 120 Hz when parameter 1 2.3 set ©
w r—— DXTRE S 119 Hz m Stop state and the Enler koy & pressed
18 | sliompepees fon ~day, 1] 00t - 1 3 1 4 Accelerstion time, deceleration time
ovtoronce 2 1. 1]
whoa These imits comespond 10 the time required for the output kequency 1o sccelerate
17 | Qeertom 01255l e[ 014 152 Lo Ouputcument St (Al ol wa unt | 88 from the tpar 1. 1) 10 e (pac. t 2}
4 | wans 0= Linear
ot s o o - ., 15,1 6 Mukti-step speed referencs 1, Muli-step speed refervnce
Parameter values are imitled between minimum and maxamum frequency
19 | waapsmiesson (=] [ o 0o bione ©
q 1 ¢ Autornetic e boost teu ‘l
19| Menatvetege wo—es0v | 1v | v VeRage code 2 L] Rel & 1 '
ot moter oy Vomuge cnte ¢
a0y Votmge eode
17 VoRage code & !
(Rt} 040t { e | sOre  tem P namepiess of 0 {
ot Sve mater e motr Pat € - \
112 omeelepans 1—-30000ewn {19 | 1740w e P namepiots ot ]
ol the metor - o AV i
-~
V13| Mominateevent 183 me [0tA]| Low S0 v namapinte of n P LS -
Sasen S oty
o : -~
my b=
T i
-__—__] v _J
PR 0oy ooes Figure 104 1 1 Example of Mulk-slep speed relerences
10 115 Aopscaton ot ' ' o-m:aw" n . c
Ol Thus the molor current that the SVI000 wil
1 18} Paramwter vatus ek -t ) L] Cleabies pasmmater changes. n provide short term
0= changes snabisd
1 19 VMHz rutio sstection
T I-:t-nqi -2 v . |0« arargrpuy, n Unear The voltage of the molor changes inearly with the frequency from
vfarence satecten 16 analag rout b, [ 0 Hz 1 the nominal frequency of the molor The nominal voltage of the
22 retarence trem the panel mokor is supplied at this frequency See figure 10 4 1-2
1 %8| Avatrg ot 1 030 n
iy ot ° ?-t—a:: Linear VAHz ratio should be used in constant torque applications.
"‘\smt-la-oluem This detaull setting should be wead if there (s no special requiremant for
3 anothes selting

1
‘17 ot chack
ot [ - pocommeter et com b chnges sy LTI ST apeet chck by
“when the SVE000 u smpesd = Dofaut vahut for & fow pobs motor and 5
aioat e SVH000
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Squared  The vallage of the motor changes following a squared curve from 0 Hz
1 10 the nominal requency of the mowr The Nominal voltage of the motor
is suppiiad at thus requency Sea igure 104 1 2
The molor runs undenmagnetized below the nominal requency and 1
produces less lorque and electromechamical nose

Basic Apphcation Page 71 (78

Sueply voltage

Set parameter vaise 3ccordng 10 the nomia vorage of 1ne supply Values are
predefined lor volttage codes 2 4 5 and 6 see Lole 104 1

Application package lock

The apphcation package lock Can De Opened Dy setlng the the valse of 1€ Darameter
11510 0 It will then be posSibie (0 enter the D ameter Ginup G from parameter ¢ 3

A squaced VHZ (ato can be used 1N APPHCALoNS whexe the torg e
demand from Ine l0ad s roportional to the square of the speed ¢
n cemrfugal lans and pumps.

[

Dy pressing amow down bution (see fig xe 13 ne noamtes of (Ne ApphCaton can
he selected iom Me fadle 11 1 and @ < & md by It e va ve Of parameler §
Aftes tus the new APPICAUOR S n 156 A1 5 DAAMMEIAS w i bR Jound 0 ine
SVReady Apphcation manual

+ oy .
116 Parameter value fock
¢ Oetaut Momerat 1wt wmsasanag (owe
e marat / 1 Detines access o the changes of the paameter vaes
{ /7 0 parameter value changes enabied
1 parameter vakie changes d sabien
U 117 Basic frequency reference selection
Ooram tusmeas
7 *equercy o T 0 Anaiog vohage reference Homienmna s 2—) e g a polentomeies
makar 1 Anaiog current reference Irom fenminais 4—5 ¢ g a transducer

2 Panel reference s the refecence set from ine Reference Page (REF) ses
i et | chapter 75
Fagure 104 12 Linoar and squared VHE arves i 118 Analog Input I_range

| Defines the wwmum vakse of e Analog neut L, signat {lermnais 4 5)

e
’ Squied

19 ViHx optimization
Automabc The volage to the motor changes aulomalically which allows the
torque motor to produce sufflicient torque (0 start and run at low frequencies
boost The voltage increase depends on the motor type and
horsepower Automatic tonque boost can be used 0 apphcations where
staring torque due W Startng CLOA S ugh € g in Conveyors
NOTE! in hegtt forque  iow spoed. U 15 Wkely the motor
o the molor has to run for 2 prolonged (xne undes these condions
special atfention must be pa«d i cookng the moior Use extermnal cookng
for the motor o the operatg lempecalure ase 15 too hugh

110 Nominal voitage of the mator | -
£in3 the raiad vorage V., rom the namegiate of the motor

Notel ¥ the nommunal motor voltage 1s lower than the suppty vokage check
tha the insulabion level of 1he motor 15 adequale

i1 Nominat frequency af the motor

Find the vaiue , from the nameplate of the motor
112 Nominat speed of the motor

Find the value R, from the nameptate of the motor
113 Nominal curment of the motor

Find the value i, from the nameplate of the motor The mternal molor protection
function uses thus value as a reference value

SV9000 System parameter group 0 Page 73 (78)

Page 72(78) Basic Application 5ve000

10 5 Motor in the Basic
1051 Motor thermal protection

Motor thermai protection protects the motor fram overheating In the Basic appkcation
Motor thermal protecton uses constant setiings and aiways causes a faukt tip  the I
molor s overheated To switch off the protection of 1 change the seltings see
SVReady apphcation manuat

Your SV900Q is capable of supplysng
wgher than nominal curren to the motor
I the toad requares this high cument there
is & risk that motor will be thermatly
overiaaded Thes ks frus especally st low
as the oooling effect and
thermat capacity of the motor are
reduced. The mator therrral protection
s based on a caiculated modef which
uses the output current of the drive 1o
Getenune the load on the motor

Tive thecmal currenk 1, specifies the load

11 System parsmater group 0

When the apphcation package lock & open
(par 115 = 0) the system parametel oroup
0 can be accessed Parameter group 0 can
be enlered from parsmeter 1 1 by the
pressing amow down button The
parameters of group O are shown in table
u1

Figure 11 1 Group 0

curreat abave which the motac is
ovedoaded See figura 1051 1 I the Range Descnpton Page
motor cuxrent s above tha curve the 1—7 1= Basec u
WOAK VMDOTALNS 18 INCTSASIG 2 = Standard
Fugure 105 1 1 Motor thermat curent | curve 3 = Local / Remole Control Apphcaton
4= MlS-siag Apphicaton
S = Phconirol
CAUTION'  The caiculated model does nol prolect the motor K the sinfow 10 the 6 = Muts-purpose Conirol Applicason
Mol &5 recduced by an ax miske el thai i blocked 7 = Pump and tan conrot
ez Pacamaeler L g 0 = Loaxing rasdy / Select loading »n
loading 1 = Load delauk setungs
1052 Motor Stall warning 2 = Read up paramaiers 10 usel's 3ot
e Basc MmoMe sl gvesa vg of & short tme overiosd of 3 = Load down usa ""‘:'.:w
the motor @ g & statied shaft. The resction twme of this stalt s ghorter than the b omy—m‘:-ovmu-d)
molor thermal protection me The stall state « defined by Stal Current and  Stail 5 = Load Sown parameters ko ihe pane!
Frequency {possibia only weh graphuc panel)
4
Both parameters huve consiant values T Enghsh 143
See figure 1052 1 if the curreat is ! o3 selachon s ?:m
Nigher than the g6t kmit and the output 2 = Swecish
5 lower than the set kmit the slall state 3 =Favush
15 rus ¥ the xtal state lasts lager than & = Rakan
15 3 the stall warning is given on the S = Franch 11

Tabia 11-1 Sywiem parameters Growg 0

~ 112 Parameter descriptions
Q1 Application selection

Wih this parsmets the Appicaton type csn be selected The Oelaul setieg
the Basic are n chapter 12

e ——
Foure 10521 Stadl sinie
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System paramater group 0 SV9000

0.2 Pacamveter loading

Wi Dus parameer € s possie 10 4o soveral (ypes of parameter load operations After

e - s
eady}

8 LoAdng roady { Setect oadhng

valus changes automatically ta 0 (loading

Loading operation has been ampleted and the drve 8 resdy 1o operate

L0ad defaut setings

By setung the value of parameter 0 2 10 1 and then pressing the Enter bution the
pacameter default valpes 10r the appIKation seleces weh pacametes G 1 ae
10aded Use fius when you wani 1o restare the detaut set

~

Read «p paramelers 10 User's sot

Set the vaiue of parameter 0 2 10 2 and press the Enter bution (o siore the active
parametet values et A 1 DICK-up Memory as the Usac s pacametar vaive set
8 The parameter values can lafer be reioaded as the aciive sef by setting pa
tameter 0 2 to 3 and pressing the Enter button See Figure 11 2

1 Load down user's sef parameters

Set the value of perametes G 2 10 3 and gress the Enter-button (0 reload the
users’ set B as the active set A The User's sel is intended 10 functon as &
backup in the case you have & good set of parameters that for some Teason is.

4 Read parameters up 10 he pandl [possibio only with the Quaphe panel)
Coples the active parameter sa( A 10 the memory i the graphucal panet

S Losd down parameters from the panel {possible only with the graphic panei)
Copias the parameter set in the grapiwcal pane! as the actve padmeter set A

load o on of the same
eower sad voltags ating.
03 Langusge salection
Thes selects the tang: of 1he text yed o6 the panel
4
3
- 2
. A 8
v 1
1
¢ 3
Tive detoult A The acws Thve back. Parametert in the
vabos poramen sat o ot orephecal panet
Figure 112 Reiation of the vanous parameder sets
Page 16 (T8) SVReady™ application package SVI000
12.5 Pt-controt Application Crher addtonal functions
in the Pi-control Application, there are two U - Programmatie Start/siop and Reverse
O-terminel control sources. Source A is 8 besing
Pioonaosier end source B is & direct - Analog input sl range seiecton
sofarence. The tomtrol source Twg frequency m band bt mdicabons
selecied with the DIBS input. Torque in band ket
- Ratorence in band it indrcaton
The Pi-conwolier reference can be selocted _ Sacond set of ramps 3nd choce of inear
from the anslog iputs. makor of S-curve

or panel reforonce. The actual valug canbe | OC.paking at start and

W e e i, It et
oa . Vi

inputs. The dired! fre y refs o i and s

be used far control without the Pl-controlec  Arests

The roterence can be seiected - Motor Theanal and prolaction

from Whe Bnsiog NpULS OF the pene! programmable S “

feference - Motor Undecioad protection

AX outputs are freely programmable - Free anaiog pul functions.

Othar additons! functions. 12 7 Pump and Fan Control Application

« Programmabdle Start/siop and Reverse The Pumg and Fan Contral Appiication can

signal logic et wsed 10 CONIOl one varisbia speed drive

~ Analog ingut sighal range solecion onao-: suxiliary drives The Pl-controfer of

- n contriis the speed

-~ Torque in band ikt indication dmumwmwmm«

- Referance in band knkt indication signals o Start and Stop suxikary drives o

control the fotal Row
The spplication hes two control sources on

:mﬂmmw vom::-&uw'k.hm-dhn
Thros prohts Fengos control end source 8 is direct
Progremmable VAtz curve end swhching referonce. The conral source is selected
.““""' wiith D088 vt
« Wiotor Themmal and St pratection Gully Af outpuis are froofy programmadie
Other sddrtonal functions -
Programmable SiarVsiop revorse
128 Multi-purpose Control Application sgnat logic
n the Muttl-pucpase Application - Analog sgnsl fange selecbon
reference can be solecied kom - Two frequency in band limit indications
the snakug inputs, joystick control, mokor - Torque in band lmit ndication
potentiometer, or & mathematical unction of  * Riaéarence in band limk indicabon
the snelog inputs. Mul-step apeeds andjog  ~ SCONG 3t of famps and cholos of Wvex
spead can alsa be eelected I the digal o S curve o st et siop
o1 prog or - Three prohibit fraquency Iockout ranges
Dighal inputs DAY anx roserved - Progr VAHZ curve and switching
mm;;u‘;hhﬂp - Astorestart Rnciion
select, Jog apesd delect, mator . { and
fou, romp bone faior Themmal Bink protection hulty
sslact, ramp prohibi, feult reset and OC- Motor Underioad protection

SV9000 SVReady™ spplication package Page 75 (78)
12 SVReady™ application package

12 1 Agplication Selection

To use dne of the first open the prciage lock {parameter
115) Gcowomenmvmﬂc(mﬂgwu 11 1) Changing the vatue of parameter 0 1
changes the sctive apphcaton. See table 11-1

Appicatons are presented in sections 122 12 7 and w more detad o the Sokowng

separate SVReady appicaton manuai

12 2 Standard Apptication
The Standard Appication has the same O
sighats and same Control togwe s the Basc
apphcauon
Digital input DIAJ and all outpuns are freety
programmabie
Othed agduonal funchons
Programmabie Star/Slop and Reverse
st logec
Retarenca scaling
One requency rhet supervision
Second set of ramps and chosce of wneas
or 5 curve

Programmable start and stop kanctions.
QC-braking st stop

One prohitit range
Programenable VA{z curve and swichung
kequency

Autorestan hnction

Moior Thermal and Stall prolectron off /
warning ! faull programmng
12 3 Locat/Remote Application
Utizing tve LocalRemote Control

selacted with dgital input DIBE AN ouputs
are freoty programenable

Other 25d0na! funchons.
Programmabie Starvsiop and Reverse

Programmabile VHZ curve 30d swiichmg
trequency

Autarestant kuncton

Molty Thermal and Stad pcotectan fully
Peogrammabie

Mot Underinad protechon

Unused andlog mput lunctions,

12 4 Muitl-step Speed Application

The Muttr-step Speed Control Apphcaton
N be used where foed speed references
are requwed 9 differe™ speeds can be
programmed one bask speed 7 mull-siep
speeds and ane GYNY speed The speed
$1eps are selecled with dgaal signsts OB«
D185 and DIBS. of the Jogging speed 18 vsed
DIA3 can be programmed for f0ggeng speed
select

The basc speed rederence can ba eher
volage Of CTent Signal vid analog Nput
lermunals (273 or 475) AN oUIDuls ace freety
programmabie

Other addonal funcoons

- Programematie Start/tiop and Reverse
S50nB logec

- Analog Nput 3gnal range seiecuon

- Two requency m band lend ndcatons

- Torque » 530 it awhhcatwon,
Refecence o bend it ndication
Second set of ramps and chowe of Wnear
o S csve

|

|

} ignal logec. - DC-rakong at stant and siop

l Ansiog NPt SIgNaL 1ange selechion - Three grotube frequency I0CKoW ranges
Two y in VMZ curve and swrichng
Torque m band imit indicatwon frequency

| Reference i band kmk indcation - Autorestart fanction

[ Second se( of ramps and chowce of inear - Motar Thermal and Stail protecton fuity

| o S tsve orogrammable

| DC-traking al start and Stop Motor Underioad protecton

. Three protude frequency lockout ranges - Unssed analog mnput functions

|

!

i

1

{

! SV9000 Options Page 77 {18)

13 Opurons

13 1 External fitters

Informanon of SVEQ00 extemal nout and
outgut filters (RFt aVAIT, and Srwsodal-
Uhers) can be found in thes separate
manuals

13 2 Dynamic braking

The mntemat braking chopper uw

systems tyy using tha Geldus ophon board
The fieldbus board can De instalied in the
apion board position inside the open,
protacied, NEMA t and NEWA 12 SV9000
models. Far the compect NEMA 1 made! the
board neads 10 be inatelled i & separste V
O-expander box

Nore nformation can be found in the
eparste COMMUNICAtoN Mmanusls.

13 € SVGraphic™ control pane!

The SVGraphe control panel Can be used
npiace of the sandard 3 ine LCO panel i
provsies.

- paramelers, monaored Aems eic m iext
format
- 3 monitored gems 8t the Same ume o

desplay
« One MONAONEd Rerm Can be Shown
nereased text size wth 3 gragh bac

and then downiosded 10 ancther sverter
Sore indortration can be found o the
SVGraphc™ Panet mancuat

13 7 SYDRIVE™

SVDnve 13 tha PC based Wol for controt
o mansonng of the SVI000 Wan

€on'be privind 10 paPer of 10 & Fie

- refarences can be set

« the molor Cn be started and $1pped
- sgnals can be examined i graphwcal
form

- aciual vaiues can be dsplayed
The 5VS000 can be chnnecied 10 8 PC

11.8 Operstor panel door instaltation kN

An sdapler ki is svasdadle W Mmount the
opecsior display pane! on en enclosure
door

3.9 Protected chassis cadle cover tot
75 - 125 HP open panel units

This oplions! Cabie Cover prowdes 8
chassa oqur w

£20
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OPEN SV9000 USER MANUAL

Page 0-2 General SV9000

A General

This, yOu with the Each " n 1t own

needed 10 apply these apphcatons. chapler Section B telkts how 10 select the
application.

B8 Application selection

¥ the Basic Appication & i use frst open the
oplicaton package ock (pacsmeter ¥ 15 = 0)

Yo change from one application to snather
simply change the vaiue of parametec 0 1 to
that of the appiication desied. see abie 8-1

Tabig B-1 Appicaton $6l6cion perameters

€ Restoring default vaiues of

application parameters
Besides the pacameter geoup ' the Default values of the pacameters of the
o iy 2— 17 selecting
8 svaliabie (see figure B-1} e same " 01
of he g fokow ©f by setting the veius of paramater 0.2 to 1
esch other and changing from the tagt o0 User's manusl chapier 12
perameter of one group © the first perameter i parameter group O is not visible make &
of the next GrouD or wos varss i done timply  visible 86 folows.
By pushing the amow up/amow down buttons
14 fock &5 set on, open the lock
pasrameter 1 16 by setiing the vaiue of
the peramater 10 0

Groups 2—8

Group 1

o0

Group 0

Fugrare B 1 Pararwior Groups

2 parameter conceal 15 set on. open the
concesl parameter 1 1S by setting the

The tanguage of the text shown an the
OpecEiOr's Panet CBN be CHOsn with peraceier
0. 3. See SVH000 Usar's Manuet, chapier 11
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(par 01=2)
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1 STANDARD APPLICATION

11 General

The Standard appitcation has Ihe same 110
signals ana same Control loge as ihe Basic
apphcation Digral mput DIAY and all outputs
ate programmable

The Standacd ApphCaton can be setarted by

11  ControiifO

setling the value of parameter 0 1 1o 2
Basic connections of nputs and outputs are
Shown in the figure 12 1 The control signat
logic 15 shown in the figure 13 1
Pragramming of 1O lerminals s explained
n chapter 15

T NOTE!  Remember to connect the CMA
and CM8 inputs

SV9000

Standard Application Page1 3

1.3 Controf signat logic

>

BASIC PARAMETERS

Growp 1

1

S Mt Slep speed reference 1

6 Mulk SKp s00ed referance 7

17 Base relerence selechon

1

Rate anca T |
oosentomater T 10 M) Tacrvnat Swgnat Descrption | T
1~ U PRV | — - Paomt retetencs.
IS o el S —— T T
) SR o — igldsvinpaih S l o 1 StavSiop butions
, 1[\/, Analog nout voliage ¢ wiuency staveca # scres w3 4 l { RS bamon
-7 ange 0 10V OO | Frogr ARy
o A
- — .
|EE—— 1} cro O ground ) X
LT ko St Carent ot
Y‘HT“‘{--mo_:om ! (-2 : h
and ramater 117 « ¥
o~ ' DIBA] 4oy crep tpued sal 1 BN
o m 8] 14V [ Cowot volagu otput [ Vohage b teniches ek enax 0 1A ' - ———— I
T GG { w0 srownd Ground lor relevence d corieoh oras| 2
! ] [ O TSt torwana Comact cloed « ctan forward | gjasuppwdwl
\ (Programmabie) | [DIA1 | Start sorward StartStop
S| OWZ | Stadt reverse Contact comed = start revers O porarratel ]
t (Programmabie) Stsion
1 ] U TOR | Eremal ki ot open « o and reverse
- (Programmabie) Contact cloced + taun | 1012} 511 roverse e Reverse
' 5| O | Common 1o A1 —OWA3 | Commectio GO o - 249 S ool
1 12 | 24V | Conirol votage output Vollsge k Ewiiches (samve as #6} ’ faull resel
{ L 3T %m0 Twogouma Grownd tor relerence and Comirols [O1B6 | Faull resat nput z1
F——/__{__ T4] OB T NGhixiep speed catect 1| W4 _|OIBS _Prequency nel ! &
{ I 151 DS | Momitten s0eed satct 2| open |open | et V_ tpar 3 17501 O3, Extemal taut nput -
| closed fopen | Muliswep ret 1 (programmabie; -
}_/__*__ o | E ]
Il Ref 1, (tam 64 5} . o
| L T OBE " Faum revar Connt bwn * o scuon
= = T Contaci csosed * fauk resatl ‘ 131G e S
1 L {37 0% | Common for D84—086 | Connect 10 GO o + 24V v
1 e 18] 1, | Ovoutkequency Progammate  (par 3 1)
[ sy | 19 4, Ansiog outpul Renge 020 mAR, mas 50012
! _®__.|__1° 001 [ Dugral output Programenable { pac 3 6] f
- READY Open colieior (550 mA, V4§ VOC
1 { 21 | Rov Resy outpud 1 | Programmabie { gar 3 1)
t em L {ulre RUN
o @ - — 4aRor |
24 | RO2 Reley cutput 2 | Programmable (par 3 8)
eans |
g S RQ2 :7 FALLT I}
e —
e 7 | RO7
-
Faure 1.2 1 Detautt YO nplo of the Standacd.
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142 of Group 1 ]

14 PARAMETERS, GROUP 1
1.4.1 Pacsmetar table

e Pacarasc Rargs [ Sep | Owtact | Custan | Dwscrpsan Page
14| b tacuency 0t el A 15
12 | Macmmbsqueny | . 1205000 the | &0te (K]
13 [ Acowlecaronrw 1 | 01-30000s {015 30 Tove bom L (1 Vot (1 31| 15
14 | Ducotersdon®emet | ©3-30000% 101s| 30w Toma o L 1§ DBt 11 1] 1S
15 | Sabetepapess o . {011 oo 5
evtorence |
16 | thadiemagapeed e . Jotee] eom [
sotovance 2
17 | Carertert a2sa e talis e Cutpns cmend Sk (M of e wnd | 05
T8 [ VAT ot swtecion 2 1 o 0= tivear s
1« Souared
l 2= Programmebls VT ol
19| vae 2= [ ) 0+ tona 15
1 & Automatic o Boost
T 107 Momiravoktage w0800V | 1v | 20V Viokage coae 2 17
of s motor 380V Vokage code 4
a0V Vokage cooe S
STV Vorage cose &
191 Nominalraquency 00t |1 | e 1, from e asmectae of (R}
of the ot o ewccx
1 12| Nowret pwes 120000 g | tomm | 1720 ) A o e rarmaptate of "
of g Feotor - ha mmokx
1 13] Nowratcmene 254Uon [O1A] Low L oty samagiaty of v
of ha atr e skt
1 44| Suppar votmge ] v Votage code 2 17
0—s40 ;v Vokage coge 4
380500 “aqv Wotagn oo &
5156 I3V otage code §
§ 15 | Paraerotee concmet o1 1 ° Visaty of 8w pacamwsters 17
0% ot paramater groups et
1e 14 vieie
TH =T - T
@ chunges snabing
1 = chonges dssbled
1 T| Bask Peqwancy =] [ 0 0 = analog oV, 17
wterance selection 1 = anslog e 4
l 2% relerorce fom the ganet

Todle 1 4 1 Group 1 Dask parameters

W.-rmmmuww
when e drive & slopOed

#1 25 mater syncie wpeed chach susabibty
Syviom

1 1 1 2 Minimunvmaximum trequancy
Defines the frequency s of the dnve
The detauft maximum vaiue for parameters 1 1and 1 2is 120 Hz By setng tve
vakse of the pacameter 1 210 120 Hz wiven the dave 15 stopped (RUN indicator et
) parameters 1 1and 1 2 ace changed to 500 Hz At the same time the
Tesoksbon of the Sisplay panel s changed rom 001 Mzt 8 1 M
Changeng the max. vaiue from 500 Hz 10 120 Hz o done by setting parameter 1 2
10 119 HZ while the drve s stopped

1 3 1 4 Acceleration ime 1, decaieration tirme 1

These s comespond 1o the tnne requed for the output requency (o acoelerate
from the set minsmum frequency (pac 1 1) 1o the set maximum frequency (par 1 2)

15 1 6 Multi-stap speed reference 1, Multi-step speed reference 2

dey
Ret i

Par 16

Fguetdt

Exampie ot ks 5100 SORE] reberances

Iimited between minimum and Maximoum

valves ace

foquency (par1 1 1 2)
Current Wenkt
TS parBmedor deienmenes the MAXNTIUM MO CurTert that (he SVI000 wil pravde

short term.

VA ratto setection

Lnoar
°

The vokage of the molor changes hnearty with the fequency « the
constant flux ares feom G HZ 0 the fiald weakening po (pas 6 3)
whers 8 constant votage (nomnal value) is supplied to the motor See
fgure 1 4.2

A Wvaar VIHE tatio Thoukd be uwed in constant forque spphcations
IN-mmmquMlMI-ww“
requicement for snather setting
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Squared  The voRage of the motor changes following 8 squared curve form

with the frequency n the area trom 0 Hz to the field weakening

1 point (par 6 3) where Ihe nominal voltage is also supplied (o
the mator See hgure 14 2

The motor fyns undenmagnelized below the feld weakening pont

and produces less torque and eiectromechanical noise A squared

ViH1 eatio can be used n apphcations where the lormue demand of the

oad 18 propadional 10 the square of the speed e g n centnfugal

tans and pumps
[TV

| v, Odna M ot ot

1 e nator

oo !

| i A i
Ve !

1 = . Norraa t

ey o e

‘ I 4 . /s.,w R 1

|

i | vl ]

Figure 142 Linaar and squared VAL curves
Programm The VHZ curve can be programmed with theee different posnts
VA2 asve The [ 4 g are n chapter 152
A programmabie V/Hz curve can be used £ the standard settngs
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NOTE! in hegh foque  1ow Speed ApOCaions i 1S ikmly that the Molor il
Ovecheatl
U the Mmoo NES 10 run 107 3 Prokonged ame wder INEsE CONONIONS.
special afteniion must be pad to cookng the Molor Use estemat
cooing for the molor & the operatng (emperature nse 15 100 hgh

Nominal voltage of the mator

Fand this vaiue from the namepiate of the motor

Thus parameter sets the vollage af the heid weakeney) ponl parameter 6 4 1o 100%

1Y

Notel i the nomwnal motor vollage 1s ‘ower than the supply voitage check
that the msutation kevel of the molor & adequate

Nominal frequency of the matac

Find the nominal irequency | kom Ihe nameplate of Ine Motor
Thus sets the heid g pawnt 6 3 10the same vaiue

Nominai speed of the motor
Fud thus value n om the nameplate of the motor
Nominal cument of the motor

Find the value 1, from the nameplate of the motor
The inlemal Motor PROKECUON TUNCHION USES tfus vaiue 25 2 felecence value

Supply voltage

Set parameter value SCCOdNg (o the nomanai voiage of the supply
Vailues are predefined for voage codes 2 4 5 and 6 Seetable 14 1

Parameter conceal
Oefines which parameter groups are avaiatie

: ::.-u.w i 0 - atl groups are visiie
{ 1 = only group 1 ts Visile
{ | 116 Pacameter vakue fock
? Pacamgier 66 { Permits access for changng the Darameter vaiues
| Delaa 10% i 0 = parameter value Changes enabied
Pulmu‘:t‘Y N l ] 1 = parameter value changes daabied
Paramtec 65 Porarmster 61 g | | 147 Basic frequency reference selection
L Oetank 5 z)
0= Anaiog vokage reference from lemwnals 23 € g 2 polentometes
2 donot satisty the needs of the application See figure 14-3 : 1= Ansiog current reference om lenmesls 4—5 e:a
Figue 143 Programmable VAZ curve ' 2= Pacel s ithe set from the R Page (REF)
9 Viiz optim| : e s
1 zation
Automatic  The volege 10 the motor changes automatically wiwch allows the
motor 10 produce enough torque 10 start and run at low fequencies
The boost woltage Increase depends on the motor type and horsepower
Automatic torque boost can be used in appications where starting
torgue due (0 starling fncton s high € g M conveyors.
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1.5 SPECIAL PARAMETERS GROUPS 2--8
1.5.1 Perameter tabies

Group 2, input signal parameters
Coxte | Pamamegter Rogr | Swp | Detact | Guamm | Dwecriton Facm
AT Towz
21 | SwwRpiogc =3 1 o 0= Srart forwerd | Statreverse |1 12
"o
2.2 | DMIAn % 1 +
el 10y
23 { Reterence ofieet o1 + o
for qurvent input
2 4} Releranos scaiing O—pwe 25 AL -3 ony Sabach the frequency that 113
Sl e COesponds 1o Bw mirkvesm
swtorence sigast
2.5 | Matwence scelng — 1w | e Seknchs the trequency Bt 13
Sptvasn vk TS 3 s itmian
sutorence sigrat
0« Scatngoft
20 = Wanbwarn bemancy Ve
26 | Mateencetwent o1 1 ° 0o bwvareion [
1 = Reforncs kwerted
2.7 | Retovonce taertrme 1000 —1080e] atte | 0108 0.2 i taarteg. 1.
Geoup 3, Output and supecrvision parsmeters
Cnate | Pumemater args ey Dencription Puge
11 | Avatrg eutpist forwcion [ ‘ s OxMctused Sk te0x  [113
10 OF tracuoncy S-te)
2e%cknapesd  —man voeed
1=OP uwert 92l
Aoy rgue  W-3=Sul
3§ o Mokepowsr 924l
. € Moty vetags 8- $0TRAY .,
TeOCHkwtt  #©—100 V)
22 sve {000—10004] oote{ 1006 0= o therrg 115
33 { Avaiog gt iwarsicn o1 [ ) 0« Notiwerted 113
1 = wered
24 | Aneogoant adrtman =] 0 [] Ge0m 1
Tl
15 | Anetag outpus acats v—se00n | | 00w 113

fol.-mn\.mnn—wnmum.w

Group 3 Output and supervision parameters

Code | Pararaser

[ = Sep

36 ) Dot cutpnd umcics

=] 1

Lo [ =) Al

mpertaion vehse
an 3 s parameter 3. 4 118
kg ot Ranceon
312 [ vO-epanser cton beend oo As pacamater 13 s
Stk oK pcale
Group 4, Drive control paramelers
Omtn | Pammater e Sup {Ovins
41 [Accsrec muptonape| ¢8—108e | c1e | 08e ®=nar X3
82 $-curve scc e Sme
41 {AxOuw. meplonps | 000 | 013 | 00 0 livear (R4
20 v S-cures aoc e, Sva

43 | Acosterason eme 2 01--30000¢ | 0181008 v

44 | Ommiemton ame 2 01200008 | 01s w000

4% | Brmta chopper =1 1 L) ARt

4 6 | Suerttamon ot 1 [] 117

47 | Svetnomn =] 1 . X0}

48 | OCommrgamn G515 [ 0vaPsaten e
taniN

e 080230005 00te| 0000 © < OC-hmhg u oft e

Notel [l ¢ #orameter e con be cRanged onty when e Gve & sionsed
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Geoup € Autocestast pacsmaetars

Group 5 Probibit frequency parameters

S | Oatmt | Camtorn] Owacrpton = Con | Pararreter fam | Swp | Oetma | Cumom | Owmoron - = "“"J
O rwz ) oonr A 01| Ausoman reetant ) VT 0 T e T T,
e of 08 N ;
214 | e 0+ e el kuusency fange. | 119 61 | Aomanc rontant ot | goms | e o | t »
(e v+ px 121 ot st e |
- - - l\!‘ww a9 ')_i - ﬂ.:‘k/_—‘ .1.
Group 6 Motor control parameters Tl Tamosaa
_— Tatwe 15 1 Specur pacamete s oubs. 4
S == g
Ve T o gt mooe u’ s
| To—teoua
o-b001g
‘S—mﬁ%\'ﬁ
[resergpor B ov
‘ 00 1
| . '
000100 00% | 0 01% 000% 120
T Voau
000-1000% [ 001X | 00O% 120 :
 Vowmm
o~1 M 1 Q¢ Controlier s off 120
e Corarater o0
€9 | Undectagecorectar | 01 | 1 g © » Controler fr off 120 ’
v 4 i 1 = Controler i on
sosat [l - Parameter vaiue can t hangad oy when Iha dnve is stopped )
Group 7 Protections
{_Coae [ paramems T Ry %"’LL”"“ Cuntorn | Dwscriggon Page
7T | Rempormeto 1o | o 0« Noacson Ik}
| rrtorerce tan ! ‘.
! i 2 « Faull, #k0p scoording par 4 7
1 | | 3 « Faul_awayt cosstng wop
|77 | Repone 0 o3 F] IEX)
arternai o ! Waming
1 ' 2= Faut wiop accormng pas 4 7 !
] 3 it abeays coseling ekcp !
73 | Phast mpecrmional | 02 2 2 @= o acion 17 i
e mosen 2¢ fma |
74 | Grandtutpowaon | 0-2 2 2 0= o scsony 10
2o fun
75 | Motor Tl protecsan | 02 1 2 0= Noacion Tz
1= Wamig
{ 2=Fak
76 | St prosecaon T2 . 0= N ackon (5]
i | 1= weaming
! ! 2:Faa |
4 t
i
—t
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152 Dascription of Group 2—8 paremetecs z  DIA1 closed contact - stat open contact = stop
| DIA2 closed contact = start enabled  open contact = start dsabled
21 StarvStop logic selection 1l 3 3-wre connecton {putse control)
0 | DIA1 ciosed contact = start puise
DIA2 closed comtact = stop puise
{DIA3 can be programme for reverse command)
See figure 153
]
—
| uvo‘o.- gl # Saurt ot Sang prman oty
} = —n oty il
braty rmasyet-lpeda
a8
! - e
! -
.
O | I
-
A WS ! - st
L - l -—
-
Fouw 151 Start foowenySiart reversa
Fagurw 153 Start pulse/Siop putse
The first selected drection has the hghest prionity
When DIAT contact opens. the drectian of rotation starts o change 22 DW3function
¥ Start forward (DIA 1) and Start reverss (DIA2) signais are sctive 1 Extornal (a, dosing contact © Fauk is shown and drw
simultsneousty. e Start forward signet (DIAT) has pnority 0 pacarnater 7.2
2 External faukt, opening contact = Fauk is shown and dave responds sccording
1 DiA1 closad contact = start open contact = stop 0 parameter 7.2
OIA2 closed contact = reverse  apen contact = forward
See figure 15-2 3 Runenadle contactopen = Startof the motor disabled
contact closad = Siart of the motor snabled
N 4 Acc IDec  coactopen = Acceleraton/Deceleraton tme 1 selected
WD O Sy e tme select  contact closed = Accaleration/Deceleration Ume 2 selected
——y )
- 5 Reverse contactopen = Forward || Can be used for reversing d
contact dosed  * Reverse [lparameter 2 1 has value 3
‘
gy 23 Raeferencs offset for current input
* o Nooffset
. J L_l 1 Ofiset 4 mA provides supervision of 2ero level ignat The response 1 reference
o 1ault can be programmed with the parsmeter 7 1
ow m
Figure 152 Start. Skop, feverse
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. o ] o -
o o 3 Analog output function =
by g 2 1 See table Group 3 output and
e 2 SupPervISIon parameters on the
—-s | pape 8
|
32 Anatog output fifter time
Fiters ine analog output swgnal
|~ o See figure 1 58
! bt ded R e Nl -
L = e |
Figure 154 Rederence scalng Fgure 1 5.5 Relerynce l
perameter2 5 -0
24 25 Reference scating minimum !
valueimaxinum value 33 Analog owtput Invert _
Setung value lenis 0 < par 2 4 fer il tnverts analog Output Sgnal
<par2 S<paw 12 MaX OUPU SigNal = MenImum =
H parameter 2 5 = 0 scahng « sot et o 12 pioniion
offl See figures 1 54 and 15.5 -3 N outpUt 2gNal = masmum
set value
26 Reference invert See figure 15-9 ——
{ewverts relorence signsl. ! { -
max ref signal = mn sel keq oz
o ref signal = max set keq —c g I !
See igure 1 56 e v -~ | [ et
. | | wen”
L —J |
Fpue 156 Reference svert
Referenca fitter time ) ! 34 Ansiog output minimum
—
Filters out disturbances from the Undored st | ’V = J ~—t ~
Defines the signal mmnwmum to Y Y
incoming reference signat. A tong | e ether 0 mA or 4 mA_ See figure =1 7
fittecing time makes cagulation o 1510 [
response siower See figure 1 5-7 1 s " z
(T y— i 3 Analog ovtput eca 1| —
o | Scabng tactor for analog output. ._I s - f
See figure 1 510
jre ve
g Sgnal | Mar vakos of v sl ..'»
| !, Ouoa [ Whex ncumncy® 1 211 b s EX
1M frequency = - (R
=TT i | Yok coved | Uas comsd A1) |
2 - Quow om Fagure 1510 Analog outout scale
Figurw 157 Reforence filenng ] fronchutad 435y
Mo vofisge 00X 3 V e,
OC4m vor | 1000 v ,
'
|
H
1
'
%
i Sveo00 Standard Appiication Page1 17
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3.9

310

Digital output function

Relay output 1 function

Relay output 2 function

Seting velus. Sagnal content

0« Notused Ot of aperawon
Duetal ouinst 001 3553 curent 209 DrogQmmabis
ealay (RO1 RO i actvated s,

1 = Raady Trva crive & roudy 1 Opecate

2 =fun The deive

3 o Fauk A sk 0lg has ocrrred

&« Fault inverted A foult i has pot cocurred

S = Syeo00 The eateink tmperaiure eacweds +70°C

€ = Extormnal faull or werming Faull o warning depending o pecamets 1 2

T = Raferance fauk of warming Faull ot waming duperding on perarmatec 7 1

4 Cantol fram VO terminaly. Ext conkol made seiscted with grogr push-bution #2
Tadle 1.5-2 va DOt ROt ang RO2
Output frequency it supervision function
0 = No supecvision
1 = Low limk supervison
2 = High mit supervision
o the set limit (3. 10) this function

genersies
& waming measage vis the digital output DO1 and vie a reley output RO1 or RO2
dependding on the settings of the perameters 3. 6—3. 3.
Output frequency Nmit supervision vakie

Tha frequency vakse to be supervised by the parameter 3 9
Seo figure 1.5-1

T"" ru 1002

1
I

|

i BN

Oulput Fequency supervision

Forets

TS
~ -

'S
~u

€5

Acc/Dec ramp 1 shape
Acc/Dec ramp 2 shape
The accelersbon and deceierstion ramp shape can be programumed with these
parameters.
Setting the value = 0 gives you 2 hnear ramp shape The output frequency
folows the nput with n tme set by 1314434
4 foc Acc/Dec. time 2)
Settng 0 1—10 seconds for 4 1
{4 2} causes an S-shaped ramp <
The speed changes are srmooth e
Parametec 1 Xt 4 (4 M4 &)
detenmunes the ramp tme of the
acceleaton/deceieraton in the
middie of the asve See figure 1.5-
12

Accelerstion time 2
Deceleration time 2
These valuet COmespond K the me required for the GUtpUL frequency 1 change
rom e st minkmurm frequency (per 1 1) 10 the set maximum fkequency (per
2). With this parameter it &8 possibile 10 set two different acosiecation/deceleration
times for one appication. The active sat can be seleciad with the programmable
signal DIAY. See perameter 2 2
Brake chepper

Q = No brake

1 = Brake chopper and brake resistor mnstalled

2 = Externat brake choppex
When the drve i decelerating the motor the enargy siored in the inertia of the
motor and the ad i fed IIo he axtemal brake resistor K the brake resisior s
selociad cormeclly the drive & able 10 dacoierste the load with a torque equal o
that of acoslerstion. See the separsle Brake ressior instaltation manusl

Ramp

° ™ nd. wiha
the sst scoslerstion time (Load inectie or starting friction mey extend the
Scoslerstion tirnes).
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|
Fhng start I " - —
1 The dave starts 00 a unning motor by frst finding the speed the MOtor & f . o - ]
funning at Searcheng starts Fom the maxwmum Fequency down unl the actual “
kequency reached The oupa y then wine 1 e v—
setreference vaive af & (ate by the ramg | N 1 [
parameters [ . |
Use thes mode f (he motor may be £oasting when the start command s gven p ::
With the flymg sant 1 15 pos Sk 10 (K3e 1tvough shart ity voltage minduptions » waiea © 1 o
t 7 X sy
47 Stop function . _l L o v
Coastng . - - ) - _
0 The molor coasts (o an uncontiotied Stop with the SVB000 off aher he (SO ——
Stop command s ssued Frpwe 1517 BC traking inne whan siop  Coasung
Ramo Slepfuncron 1 yramey
1 ;l;;;:ls‘gﬂmar‘\d s:;;e:tnrep:(;e::,ot the molor & decelerated Afler a Stop command [he speed of the motar 5 educed based on the deceleraton
ation ramater
ine neratod energy & gh & may be necessary 10 usé an exiernal :)a'sn:lpammeiec # na regeneration occurs due 1o 0ad mertia OC-brakeng starts at
traking resistor for faster deceiecation | The trakmg fime « defined by Y e ]
48 OC beaking current | par 4 9 Hihe 1oag has a hugh | I f
Oefines the cument necled mio the motor dur ng DC braking m"x;::‘::;:::‘:; ' Cragar sy
49 OC braking thne st stop i
Determunes whether DC braking s ON or OF F It atso detarunes the iraking suration See figure 1 514 i
tame of the DC-brake when the motoc 1s stopping The function of the DC brake { OC ey t
depends on the $W00 function pavameter 4 7 See figue 15 13 | “
0 DCbrake s not used [esm - |
>0 DC-brake & i use dependig on the setup of the siop function [ { W e PEamae
(param 4 7) The e © set by the value of parameter § 9 | -
sow —_— |
Stop-{uncyon = 0 (coastnol —
After the $t0p cOMMand the Motor wil coast (o a siop with the SV9000 off ! Fgue 514 fw"""""’:;"“ d
Wieh DC-iryection the motor can be electncaity stopped m the shortest passible Prohiblt fi r
trme without using an ational external teaking resistor : ; L:’“ ";:""':\; acea )
The braking tme s scaied accondng 10 the frequency when the DC- brakang in some s -
ystems tt may be
starts ¥ the kequency is 2 nomiaal kequency of the motor (a1 11). the value . necessaty to swoid coram
of parameter 4 9 determanes the brakng tme When the frequency Is < 10% of frequencies vecause  of
the nommal the braking time is 10% of the set vakue of parameter 4 9 See figure | mechancal -
1513 J
. Wi these pacameters « s
X passibie ta sat kmies for one “skip ’ |
| frequency” région between O Hz |
and 120 Hz/S50Q Hz Accuracy of
i the seting 8 0 1 Hz i e
See figure 1515 sy sz o
Figure 1515 Esampie of profwb= frequency
2 e3 setung
;
1
i
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61 Motor controt mods f ]
y
0 = Frequency control.  The 170 terminal and pane! references are frequency ' i
{vmtz) refecences and the drve controts the oulput requency i ’ ‘ v
(output freq resolution 0 04 Hz) | ::imuv (
1 = Speed control The 110 tesminai and panel references are speed ‘ !
vecton) and the drrve controls the molor speed {controt ¢
accuracy £ 05%) ( |
Pacsmeter 6§
62 Switching frequency I Deatact 10% 1 Dutankt nomenal vequency
Motor noese can be mmeed by usng 8 high switchng frequency Incraasing the Paameter 67
switching frequency reduces the cument capacity of the SV8000 Oelaut 13% - TR worTEn
Before changing the frequency from the factory default 10 kHz (3 6 kHz 240 Hp) (Ovtat 5 1)
chack the drtve derating 1 the curves shown in figures 5.2-2 and § 2 3 in chapter
5.2 of the User's Manuat e
Fgure 1.5-16 Programmabie ViHz curve
€3 Fleld weskening point
LR Voltage at the fleid weakening point 71 Response to reference faults
The field weakemng pomt is the outpul frequency where the output voltage reaches 0 = No response
the set maximum value (parameter 6 4} Above that kequency the oK voRage 1 = Warmung.
i ot valua Balow that tput volage 2 = Faul stop mode eher 1auk detectson scoordng to parameter 4 7
deperxis on the setting of the YAz curve pacameters § 8,1 9 6 5 6 Gand6 7 3 = Fauk, siwsys coasting stop mode after fault detection
figure 1 5-16
See A warning or 2 t3ult acion and message & genecaied € the 4—20 mA refecence
When the parameters 1 10 and 1 11 nominal vokage and nomwnal frequency of $ignal 1s used and the signal (akts below 4 mA_
the molor are sel, parameters 6 3 and 6 4 are alsa set automatically 10 the same The can also be d va digeal output DO'1 and via relay
vaies ¥ you need diterent values tor the fiokd weakerng point and the maxenum outputs RO1 and RO2
Output voitage change these parametecs pfier setting parametars 1 10 and 1 11
s vai 72 Responsa to axtemnal tawit
curve, middie point frequency
, © = No response.
" At 18 1= W,
duines the middie frequency point of the cunve See figure 1.5-16 2 = Faukt, 510p mode sfer Lack detaction according & pacameter 4 7
48 VME curve, middie polnt voltage 3= Faul, ahvays coasing stop mode atier fauk detection
¥ the program madile VAHZ Curve has boen selected with parameter 1 6, thxs parametor A waming or 2 (auk 3ct0n and Message & generated FOM the external lault st
defnes the middie voltage pomt of the curve See figure 1 5-16  the digrtal ingut DIA3
€7 Outpit voltage at pero fraquency The Pl c;'(‘);m be 0o Ghgeal output DT and o refay
outputs and
# the prograrmmabile V/HZ curve has been selectad with parameter 1 8 this
parmmeter defines the Zero kequency voitage of the curve See figure 1 5-16 73 Phase supenvision of the motor
s Overvoltage controler @ = No action
e Undervoltage controlies 2= Faun
These L hage 10 ba switched ON o OFf Phass supension of the Motor ansures that the molor phases have approxamatety
Trus mey be usehut in crses where the Wity supply YORSQge vartes more than - 15%— oquat current.
+10% and the sppiicadton requires & constant speed N the controllers are ON they 74 Ground fault protection
will change the motor 3peed in Rage cases O age = fasiar 0=No
undervolage = siowe 2+ Faux

Overfundervoksgs rips May oCCLE when the controlers sre not used.

Ground taut protection ensures that the sum of molor phate currents & zero The
standard overcuTent projection is aiweys present and protects the drive from ground
Tauks with high Current levels
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7 S Motor thermal protection

The motor theanal protechon protects the mator kom averheating in the
Standard spphcation the thermal protection has fixed settings In other
spplications € i possibie 10 st the thermal (rolecton parameters A wipor 8
waming wil give an Indication on the desplay N ¥ip s salecied the onve wil Stop
the motor and genersie 8 tautt

O the by setng the 10 0 woll reset the mternat tharmal

motor ¥ the bad requires this tugh. | Cereme
Qsvend theve is 8 risk that motor wik
be thermally overioaded This s
ue aspecisity at low frequencies 00
With low § équencies the cooing o
eflect of e motor tan & reduced

& unes the output cument of the
drive 1o Getermne the foed on the
notor

The thermal current #y specifies
e 1004 CUTTent Bbove Wiuch the  Figure 1517 Molor Bvarmal current Iy curve
motor s overioaded See figure

1.5-17 I tha motor current i over the curve the motar temperature s ncreasing

CAUTION®  The caiculaled model does nol protect the moior o the cooling of
the molor 15 reduced esther by biockng the airflow of due lo dust
or drt.

Stall protection
Opersson.

G = 86X @\ use

1t = Warning

2 = Trp functian
The Motor Stall protection provides 8 wamng or a faukt based on 8 short Sme overioad
of the motor e.9 stalted shaft. The stall protection i faster than the molor thermal
peotection The stal state is definod with St Current snd Stalt Frequency in the

fixed values See figure 1.5-16 Wthe curent is

higher than the set Mkt and output frequency s lower than the set imit the stal
state is fue I the stail lasts ionger han 15 5 & stall waming 1s given on the deplay
panst in the other appications & i3 possible o set the parameters of the Stad
protection function. Tripping and warmung will give a display indicaton i tripping is
S0t on, the drive will s10p and generate a (ault.

SV9000
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™o
N

Deactvatay) the sl protecton by |
setting the parameter 10 O will
reset thee Slal lamie Courter (O Tero

w0y

l_

Frpuie 1518 Stakl stata

Automatic restart number of tries
Automatic restart trial thme

The Automatic (eStan Tunclion will restan he drve afier the toRowing taults
overcument
overvolage

- overiunder tempeture of the drve

‘wi.ﬁ
posnaduun .

(LIRS ]
Nt 22 82

14 4 Mt 4 ’
Sioe R == f

Fuam 1 5-19 Audomaix restart

Parameter 8 1 determines how Many SUMDMBNC (EStarts Can be Made dunng the
tnal ime &t by the parameter 8. 2

The count ume starts from the firsl autorestart H the number of restacts does not
exceed the value of the pacameter 8 1 dunng the 1al tme, the COUNt s cleared after
the trial tame has etapsed  The next fault stacts the countng Sgan

Page 1-24
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83

Automatic restart, start function
The parameter defines the start mode
0 = Start with ramp
1 = Fiying stan_ see pacameler 4 6

SV9000
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LOCAUREMOTE CONTROL APPLICATION
(par 0t =3)

251 Parametey tables .. 2-8
252 Oescripion of Group 2 par 2-15
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Page22 LocalRemote Control Application 5V9000
21 General 2 3 Controf signal logic
By uthzweg the LocavRemote Contron of parameter 0 1103
Applcation  the use of bwn ddferent contro. 8a:
and frequency reference sources s h;‘: m"':C"m’ ‘:;‘:"‘; and °‘"":"‘ "“l | BASIC PARAME TERS
programmable The acive conliot sowce s oo o Ihe igure he control segna
selocted with digital input OB6 10G%C 15 Shown i the figure 2 3-1 Programming ] Group 3
of 10 terminais is explained m chapter 2 5 T 13 5 Sowrce A reterence setecson|
The LocalRemote Control Apphcation ran be  Special parameters 1
actrvaled rom the Group O by <ot ng the vaive i L‘ 6 Source B reterence setechon|
[ N
22 Controt 11O NOTEL  Remember 10 Connect the CMA - t
anvd CM8 Inguts T
ctevence e !
Local eterance Vi
sotansomater G M1 Tamns St Despron
B } .
1, 0 | Reterence ouipu Vokage lor e tar
) 2 v ansiog mput Sowoe B trequency reterence
v -1 *nitage (programmaine) | cange 010 ¥ DC i L.
~——=-1 3] 6mM0 | v0 ground Ground for rwlerence and controk !
Remote 1eterercs  — 4 414 Anslog ngan Souros A Wequancy Telerence 1
04120 mA XN cuners {programmanie) | range 020 mA g
R controt 6 | 24v | Comwot voage ouput Voltage for swriches, wic max O tA Oown
v 1] OHO (VO ground Grgwnd for reberence snd conro
- e — ] 8 | 0wt [Soume A Stactiormend | Contect closed * etert forward P
| (programmabie) 2 Sanew
—— e — -l 9 I DA ! Souce A Sunrevene | Coniact cloced T stad raverse i A DIA2 3 5001 Rev
{ « Lot Rev |
e 0T 0w [faut rener Contact open = 6o achon |
Remote contral geound {programmatie Contact cloved * tault reset ' 0184 Lstare e
———————— —{11 'om T Common tor 01a1—0t3 [Connect 10 GND o _24v B 05 s mer | S
—————— —{12| 24V | Conuol vonage oupw | Vahage for swicher (um--s»ﬂT N 2unBey
1 .  jaio lvgoun Groung tor seterence yed contiely o186
h T T T4 {084 SourcaB Sisatorward | Contact closed ® start forward S e A semcion - T T T T T
[ ! DIAT £ aust reset mpun
== =15 {085 | Souced Sueevena | Contact cloved + an cverse (orogrsmeatte)
1 —
_1 — — soredbe
" [ 16 [ 086 [ sowor AB sewcron Contact open = sourcs A & actve —— ospuie o 202
1 Contact closed = sowoe 8 & scave
i |— 17 [0 T Common o DE4—D6 | Conveect 0 GND or + 24V Fouwel23 ! Conor sugnal 1ogec O the L ocaiRemote Conirol Apphcaion
i { R Outous Fraquency Programmable (par 3. 1} Switch posIons Shown ave based 0n Ihe (aciory sethngs
\ READY § 19 | o, Anaiog eustput Range 0-20 mAR, max 500 (1
,——@-—T——n 001 Owrtal outpnst | Programematie (pes 3. 6)
| h READY Open colecor (<50 mA. V<48 VDC
21RO Relay ovipit 1| Programmatie (pac 3.
{_ Ruee L Jaz[wrot 7 AUN e
R - —Jnroer |~
CART 24 | ROZ T Rutay outpart 2 | Programenable (per 3. 8
2o —————{25 | rOZ AT
VA — 2 | oz —*
ax
TN Fagure 22 1 Delault VO configuraton 3nd connaction example of the Local/
Remoie Control Appbcatcn
Page 24 LocalRemote Controt Application SV9000 % SV9000 Local/Remots Control Application Page25
2 4 Bask paramaters Group 1 '
2419 able 242 D of Group 1
Cooe | Pacamesse & P I o Page 11 1 2 Minimum / maximum frequency
1% | Mendmtmquency 0. tra | owr 28 Defines the frequency kmwis of the drive
frmquency The defautt maximum vaiue for pacameters 1 1 and 1 215 120 Hz By setting the
12 | Maoserasm: 120500 Mz 1
b ‘e ] o 25 value of parameter 1 2 1o 120 Hz when the dnve 1 stopped (RUN ndicator nol 1)
13 | Accwierstion e 1 01--30000s | 01s [ 30s Tame rom L (t HO L (1 1] 25 parameters 1 1and 1 2 are changed o 500 Hz At the same tyme the resoluton of
14 |Decwecasonsmet | 01200004 [ 018 | 305 Tira ko fay, (1 210 ({1 1] 26 the panel reference is changed from 001 Hzto 0 1 H2
LS | Sowe A reterence 0 ' 1 0= Al voRage nus(erm. 2) [ 2 Changmg the max. vaiue krom S00 Hz to 120 Kz 5 done by sefting parameter 1 210
wigral B T o Anal urentingu (term 4) 118 Mz whée the dave « stopped.
2= Satewterance ko e panst
31 Sigraal hrore internal mokor pat 1 3 1 4 Acceleration time1 deceleration time 1
« Signal #0m inkerreal mator e feque oxxput
:...usnmo-m - These wmits comespond 10 the ed fox the frequency ©
accelerate (rom the sel minamam frequency (par 1 1) 1o the set maximum
16 |SowoeB redwence 0 ' ° ::mwxmi: 2s px12) tmes can be reduced wih @ free
! 2« Satraterence kom th panel analog Mput Signal see parameters 2 18 and 2 19
T o vt s oot 15 Source A reference signal
et SVH000 unk v shooped 8 Analog voltage reference HOm termwnals 2—3 € g 3 patentometec
17 | Comvortns Q1—25abava] 01 {15 tigve Output current feritia) of Seurdt | 2.5 1 mwmmmu eg l.nnsduea(r
Unear 2 Panel sthe sel from the Page (REF) see
1§ [ VA mas sstecian o-2 1Y
v i 2 chapter 7w the User's Manuat
n} 3 = Progranraatis VAT aska 3 The reference value is controlled by dgnal nput segnats DIAZ and DIA3
switch n DIA2 closed = Wequency feferencs noeases
19 | VMzapuezsmon o1 . o 0s 27
ﬂ |-mmu-m switch n OIA7 closed = equency reference decreases
The range for the reference can be set with the parameter
10 Somrarvcmnge wo—esov [ 1v | 20V Votage oode 2 EX; 21'0084 d e
e Motor v Vokege 4
a0V w-q-:s & Same a3 setting 3 but the reference vakue 1 Set 10 e it fnsquency
sy VoRage cose 6 (por 2 14 orpac 1 1 X par2 15 = 0) each tme the dave s Stopped When
4 pacameter 2 1 automalically
U | omwaibonency [ 30400t [ 10a | 00 [ ——"y 27 the vaive of parameter 1 5 1 setio 3 of
ol e ot ';..._. 0110 4 and parameter 2 2 1 automatically set 1o 10
112 | Nombw! epesd 42000 e | Vo | 1720 0pwn A rom the namepisy of 27 16 Source 8 reference signal
ofthe motor - o ot
See the velues of the parsmeter 1 S
413 | Nomnal et 13 o1 arrepta
o ts e thew [O1A] Lew gt b 27 17 Current timit
1t Swwyvotage  JUB) 206 240 v Vokage coce 2 27 This pacsmeter determunes e maKTTUm Mol cument that the SVI000 wil provide
30440 short term Current bmdt can be set lower wih 3 free anaiog iput signal See
oV Vokage cade 4 paameters 2 18and 2 19
W50 w0V Vokage code 3 18 Vit ;ado satection
S350 "V Veltags coce & Liveac The voltage of the molor changes knearly with the frequency in
15 | Paramets concaat ot ) ° Vikilty of e parametens 21 the caastant flux sres lrom 0 Hz to the field weakening point
0= A pasameter groups vetr ° (par 6 3) where a constant voliage (nomnal vakse) ts supplied 10 the
1 = Ordy qroup | s viaiche motor See figure 2 4-1
1 6 | Paramaes vata ok =) 0 ° :n-.-v-—nw 21 A Ineac V/HZ ratic showld be used in constant \orque applications
$2Cmrgm S This defsult setting should be weed I there i no special
Tabie } 4 1 Group 1 basxc parsmaters ¥ 2% resior aynav apeed Chech Sutabiny ko smoior requicement for another setting
and dwve sysem Selecting 120 +27500 M2 range see
woat fl] « Pacamarer vonre can be chanpes anty Poge 28
when e Grve B supped = Cwtah valur e 8 low pOLE MOKOr SN & nomina sue
$VI000

S
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The voRtage of the motor changes folowing & squaced curve form
with the frequency n the area from O Hr 10 the field weskening
powt {par & 3] where the nominal matmism voflage  suppied 10
the motor See figure 2 4 1

The motor runs undermagnetized below the freld weakening ponl
and produces less 1orque and slecUomechanical nose A squared
VIHZ ratio can be used i 2ppIcations where the targue demand of
the 1080 13 Proponwnal 1 the square of the 3peed ¢ g . centnfugal
fans and pumps

SV9000

LocatRlemots Control Applicaton Page2 7
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vz optimization

Auvtomate
torque
ooost

The voRtage 10 the malor Changes AUtOMatically which alows The
Motor 10 Produce 10/que enough 0 Slart and run at low
The volage ncrease depends on Ie Molor fype and horsepawer
Automatic 10/que BOOSI Can be used in Apphcations where starting
torQue due 10 SUAMY INCoN S kg € @ 1 CoNveyors
In hgh 10rQUE 10w SPEEd APPRCaBONS  d 15 Mhely the molor will overheat
H the mokar Rirs §0 rUn Jor 3 prokNGad BMe UNder hese aoNaAONS SHECI!
Jtention Must De Paxt 10 CooMG of the Mot Use external Caokng for

[ f
' A the molor & the temperature nse rs 100 hgh

110 Nominal voltage of the mator

Find tws value 0, from the nameplate of the motor
113 Nominal current of the motor

Find the value |_ from the nameptate of the motor
The internal molor profection function uses s value 33 3 reference value

|
)
Pl l
¥ | Duma Nomme Fratd mmatareg oo
he masor Find the value V,, from the nameplate of he motor
| Thes pacameter sets the vollage al the fieid weatenng pont parameter 6 4 10 100%
| / l | XV,

| e s | | 111 Nominal frequency of the motor
| Segarcy of by ' , Find the nomna! kequency (, kom the nameplate of The motor

Somwa A ] Toes sets the fiesd \g poed £ 3 10 the same value

[ J 112 Nominal speed of the motor

Figurn 241 Lunear ond squared VA curves

Progreemm The V/HZ curve can be programmed with theee differeat ponts.
VA curve The for qQ are ichapter 252
2 Programmable V/HZ curve can be used £ the standand settings 114 Supply voltage
4o not satisfy the needs of the apphcauon See figure 24 2 . Set parameler vahse 8000MGNG 10 the nomunal voRage of the SUPPly
Values are pre-defned for vollage codes 2 4 S and 6 Seetabie 24 1

! 115 Parameter conceal

v Defines winch parameter roups ace avadadie
Pacsmater 0 = 3 groups sre visiie
[} | 1 = only group | & visibie
i 116 Pacameter value tock
Defines access for changing the paramets ues

Porurior 66 er va
Ovlut 10% 0 = paramneter vaiue changes enabled

r 1 = parameter vakie changes desabied
O 13% &

L - Paramier 65 Pocameter 61 01
Oola $HY K you have 10 adpust more of the functions of the LocalRemate Control Appacabon. see
chapter 2 5 1o set up parsmeters of Groups 2—8

Frume 2 4-2 Programmabie VHz curve

Y
Page 28 L Controt 5V900¢ 5V9000 L Control A Page 2-9
2.5 Special pacrameters, Groups 2—8 i Coe | Pacarresss Rarge Sup | Oetmst | Cumom | Duwscrosom. Pogel
25.1 Parameter tables, Group 2, input signal paramaters i 218 | Froa anslogignt = . [ :1:::_- 220
Cote | Puemen | = Swp | Dottt 22 (amalog Gurrent o)
219 | Feon analog Wous o— A L] 0 =0 funciion 2-20]
21 MAWG P B . funcion ;:l-nlnm—.-lu
s 3= Racuons acc. and decal. Smes
steckon 4.« Rk sces o apeve I
220 | Mo poreremwier | 04-20000 [ 01 | a0 2]
22 | omstncan [ 1 7 Rt duind hanod rem | o
eaty B
Group 3, Outpust and supervision parameters
1t | Ansiog cusout Srcaion o2 1 l 1 X
23 | Vo soratmnge — 1 °
24 |w, 00—maoox | eoes | eeox
28 1v, €20 —100m0% | 00 | 1080% a } € = Mok vetaga - 190% « V.,
26 | Vo eigraibemmsion - 1 ° TaOCAdvol 01008 V)
37 00— 1000s] Aovs | 0 22|
17|V caifartne ®-an joaw | ¥ T T e ] [x
28 | Copraiange ] 1 ° 15 bwvartag
1o | Ansog et meevum [ ) o 0roma 22|
TadmA
24 |\ ammnmmgeren |o00—s0000% | aorx | aoox 15 | Aneng et ecase w-1000% | 1% [ wow 22
2% [Lommnomhgmmn ] 0080000 441 | w000y 26 | Onpkel eutpur fowsten -—n 0 ' 9= ot st )
2.1 | G opttnanien - 1 0 - 1 Pangy
2emm
212 [ L ettt _as [oow | ¢ 1 et
213 | Sowce 8 Sy [ ¥ ° 5 o VI000 everast warming
foghc sehection € @ Estprrgd tauk of warTing
76 Aterance taul or werreg
s Waring
9« Reversad
0. tached
2. M | Sowrce A sylerence O—par 2 15 " oy “'“"-
acuing edvimun vaboe 12 © Mcter engaiator ectressd
2.15 | Scuncw A relewpnce b e o u-o..n‘..—q--
Scuing St vebie wa 0+ Origas Soquency et
]
13 = Songus Bl supervemon
210 | Sowce B snderence O—par 217 | tre | 0w 16 = Rntoranos vt spenven
ocuirg wirtunen vedse ::-i-u.::’—-
7 | Sonrcn & rebwremes e |t | e M e v
\5 Saning untram vedre o " :-—n
r 20 + Unspqpatsted setsbon dvuciiery
= I + Evtomet trvha satwl
Note) © Partimeter vohue can be Charged snly when sipped
. - - hahandl mi--'-m-ﬁ-mhwnmuﬁnlm
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|
Cre | Fararmater 1 Ao S0 | Ovtaust | Cuastom JOwecnoton c...,.J Group 4 Orive control paramaters
37 | Retay ovaput 1 hncion ° 2 | ' 2 1 pre— m =
— JS S T | e O e
Raley ouns 7 o2 ’ 3 A6 par armaten 3.6 n 10+ Lomar I
| | 0+ S-carve scs mowe teme
39 | Owputeg bre t 7 3 o] ™ ) 10 Coam AP
IDevinion Anchion: ( 1% Lome vt @+ Sasve s 10RC tere
! 20 ragnime [ Snagierd
SN BN g— -
3 10 | Ouatreq wee 5 Qo | 0vwr] Dowr 1 724 ‘-
Spmrieion vahe w2y 1 N
31t | Oupsvaq e 2 s Ty 7‘|‘5’-m T T 174{ T Bare e e e 2w
supermon hndon | 14 Lo term \ oreaenriing
1 i 2avapeme
212 | Ouipest o ot 2 T oo, @ trz GOMr T 224 it
mpersion vakm o 2 | i T f—
1 313 toramare o2 N 01 % 2247 »
' SO ncion 1 14 Low e | 1 .
| ‘{ 20 v i 2
— R S 4__.1 U S
PR —r— 00-X00% | 0% |1000% 221 — — -
' | omrvonvate (R | | 49 T UChakrgme 2 Sap | 000 750008 00+ v n L G UCavaee s o 2 Sax 227
1 313 | At retersnce st -2 | o 7 0 o 224 |74 30] tumontequencyctoc] 0 1-t00m [ a1k 5wy ‘[;"
mapetvaion 15 Lowtme [ ke G AmE S0
! . ; ! i
t 2+ Honame ) lﬁ 1| DCoratewme stSan | 000—200s 00 3 | 0005 [o-DComeuotasun 228
3 ¥ | Acve swlerence Sefl 00, 0 1Hz{ 00wy 24 T 1 pET) - T
et | (R e el e L in
317 | Exsemartoaka OFF goay [ 00—r0008 | 015 | 054 22 i
118 | Eemattraie ONaniey [ 0010008 [ 01e | 150 275 . Pronibit €
119 | O 02 0 0 = Mo supervassan 225 | Group § Prohibit frequency paramaeters
vpecnre b 4 a Lo el i
uapetuion Sarchon 3 MR i Coo | Paramess Rarge Suc ) Octan 1 Qo | Owscnonon Teage
320 | Owe 0—75C t | - 225 51 | Prot tequency Tom Qine | 00w ,ns
e e range 1 low ke oar 8 2
- { +
3,21 | VO-aspande board {opk } 01 1 b] | Seu parameter 3 1 2z 42 | Prohbi feauency Tty | Q1% | OOMT T 0+ Prones (ange 1 @ off Tz
analog casput turcmon ! tange 1 hghame AEE . .
322 | vOaxperder vowrdiest ) om—\omJ 001s] To0y | | See parameter 3 2 EE 53 | Pronbavamancy fem— | OVWz 4 OO¥a ! FE)
analog oupke Sher e ; ange 2 tow it o 5.4 s
12 | vO-smpander boand foct | o— | o Sea paramater 3.3 FE:] S 4 | Protet keguenoy . | otwr | 0ov ! [ o «Prononcange 26 EE:)
2nalog g Pweradan 1 ange 2 hign trrd (oNen |
3. 24 | YO-mpander board (ot } o T [) ey—r 22 S5 | Pronot teguency P Qimg 00w | EE Y
g oL e N rangm 3 bow et P 56 |
125 | WO-empander tomrdfopl) | W0—000% | ] 100X [Swe poracmater 3 5 2 $6 | Pronnttequency toto | Otez T 0Or 10+ Prono range 3w o 2.l v
naiog o ecae i ange Ingn e RIGGE:] 1 ' I J

Nomu Parameter vois Can be Changed ordy when e Grve & $iopped

Mln-vamunuwmemttw
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Group §, Motor control paramaters

Coom | Peamwar Rarge Swy | Ostae {Catom | Descromon
&1 [ Mok conwot mocde 0 1 ° 0.+ Frwauency ool 22
! 1= Speed contral
62 y | 10— X 0 1atng EE]
€3 | Red weakenng pore 30600z | 1t | Pacam 229
10

« X | wow EE]

&5 a1k | o0mx 2-20

9 000—1000%| 0o1% | 0% 2%

X Vs

<7 C00—10000% { 001K | 0.00% 130

LR 01 ) A} 0= Cortroder & notopecatrng [ 2-30
1 = Cordrolier b aperating

Yy 1 1 ) 0« Coviroker & not cpaaiing 12-30
1+ Corroter s aperating

téotet [ = Pucarecer vake can be changed oty when e drve @ sKpped

SV9000 L Control A Page213
Group 7 Protections
Coce| Pacamener Rarge | Seep | Detan | Qo] Dencromon Page]
71 { Responaess o 1 ° 02 N0 acaan 20|
rotarence ek 12 Waiog
2 = Fauk_ stop s000rding ©0
paral
3aFaut shways Coasting ROp
77| Resporweto [ . ) 0= Mo scsion n
extemal o 1% Warning
22 Fauk. sk scxonieg
par a7
3 = FauR, sdways Cossting $hap
73| Prase supervisionof =] 2 ] © = o action 231
s ko 2% Fan
74 | Groundtaue prosecion -2 2 2 0 = action EXY
Pl d
15 | Motor et protecion o2 1 2 0= Mo ackan 222
1@ Waming
2=Faukt
76 | Motor et protecton | $00—1500%] 1.0% 100.0% 2:20]
‘brask okt cusent [
77| Mok ermat prosection | $.0-1500% | vox] asox %]
Poro frequarcy current W amyrcm
78 | Moter el protection | 053000 | 0S5 | 170 Ostautt vaiue & st according | 233
e Covatant e - Ll 10 amior nominal cavent
7 9 [ Wokr e protection | 10—800Wz | e | Bt 23
7 10| Stalproteciion =] 1 1 0 Hoaction 2%
TeWaming
2eFmm
7 u| Smtometen so-200% | 1on | 1300% 234
*davemon
1 Q[ Sutome 20212004 [ 104 | 1s0¢ 2]
7 13] Mastvasn stat frequency L e | Brr 2%
T 1] Creseriond protecion. =) v a 0 Mo ackon EEd
12 Warning
2+ Fant
7 15] Undedosdgree teta Wwo1500%] 10x | soon 1)
‘waakening sres lDad [
7°16] Undeoedprotecion  [50—1500% | 10%| wo% b
2000 froquency load 2V aumon
717| Unceroadsme 20-4000¢ [ 104 | 20 2.3
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Group 8§, Autoreatsrt parametens 252 Description of Groupe 2—4 paramaeters

[Tate] Picamatar Forge S DJ-AJ Tiimorn | Dmacripiion 'age 2 Start/Stop logic selection
N mw'f:.“ e % ' ° O -hotinme i .O DAl closed contact = slan forward
1
AuROmlE catan we sl 1—68000 & s s 2% D2 closed = st ©
SRS e e S See figure 2 51
23 | Aomesc reatant o v [ 0 fame EEY —
e trcron " 1 F g adant i T
L4 | Asomac rostart of ° o 0t 73 [l i
wndanctage 4 e vee ! ; L .
LS | Asommenc emen ot ° s . o | Gero EE | i ﬂ E |
OvervoRuge H 1o ves i - M
06 [Ausomesc reassnt o8 ot 5 o l Cato 237 “ 1
overuent 1o Yos v,
47 [ Adomasc sostan of [ ] 0 ™ ERY J'_
rwtorene ok 1 ] e ver . o~ —_— L__ !
[ 88 | Ausomarc restart sher o— 1 °o | 0o IEY; . | 0 I
vt ! . VR I S
| e S D | : ’
Tatie 2 5-1 Specisl pacarmeters Groups 2—8 _ o -
! Fgue 251 St loneand/Stant reverse
Q, The first satected dreclon has the faghest prordy
k/2<’ When DA 1 contaci opens the deecton of rolation siarts 1o change
35 1 Start forward (DIA1) a0 Start reverse (DIA2) sqnals are acive
simulaneousty the St torwand signal (DIA1) has prornty
1 DIA1 closed contact = start open contact = stop
DIAZ ciosed contad! = reverse open contadt * forward
See figure 252
—
' k l
0 Gura Saoe sancnn i
| i
{ {
L " i
1
i
!
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1
2 DIA1 closed cotact = start open contact = siop i
DIAZ Ciosed contact = startenabled  open contact = siart disabled ‘ Output
T 3-wire connection (puise conwol) '
OAT closed contact = star( puise :
DIA2. closed contact = stop pulse !
{DIA3 can be programmed for reverse command) . i |
See figure 25:3 |
4 DIAY closed contact = start forward
DIAZ" dosed contact = (moror | -
reference, par 2 1 is sutomaticatly set1o 4 «
par 1.5 15 sat o 3or 4). = J
i aun
STOP
v Joms O —
S— il —— Rt DIAS a5 DC-trake command snput and stop-mode = Ramp

R d
]
T
gu - _ x REK
Fgue 253 Start puise /Stop puise l
2.2 OAStunciien I O )
. dosing * Faukis shown and dr
10 perameter 7.2 O3 2e nput and stop - g
2: Extomalfoull, opening contact = Fault is shown and g
1o parameter 7.2 Fowe 2354 OUAT o DC-brobks command input. #] Stop-awade = Rermp,
3 Runeonsbie contactopen = Start of the motor disabled 6] Stop-mode « Coasing
contact closed = Start of the molar ensbied
4 Act. I Dec contact open = Acoslerstion/Decsleration time 1 selectad 21 V_signal renge
Acceierstion/Decsiecation
tma saloct  contact closed = time 2 seleclad 0 = Signal range 0-~10 V
& Reverss contact apen 'FM"C"INM'UM' 1 = Custom sefting range #om custom minkmum (par 2. 4} b Custom
contact cdosed = Reverse ! parameter 2 1 has value 3 maximum (per 2 5)
& Jogheq contact closed = Jog frequency selecied for freq refer
T Faukreset  comtact closed = Resets ol faulls 2425 VY, custom setting mintmuminaxioum
& Acc./Dec. operstion prohiblted Wih these parsmetars you cen sel V,, for any input signsl span within 0—10 V
contact osed = Siops scceisretion and decelsnstion wni yod = for sty
the contact is opened Mivmum setting  Set the V,, signat 10 it minkmum level, select parametsr 2 4
% OC-braking commend press sthe Enter button
f contact closad = in the skop mode, the OC-traking opersies Meximum seliing:  Set the V,, $ignal 10 s maxivun level, select parameter 2. S
unth the contact is opened, see fgure 2 54 press the Enter bution
Oc-brake current & et with parameter 4 §
Notel  The parameter vaksss Can anly be sl with this procedure (ot with arrow uplanow
10 Motor pot meter down down utions)
contact closed = Rafersncs decreeses until the contact i
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26 V_ tignat nverston
V_ s source B frequency
tefeconce pac 1 6 1 (detaut)
Paramelec 2 6+ 0 no mversion
of anatog V_signa

Parameter 2 6 - 1 nversion of
analog V_sgnal

max V_ signal = mrumum set

min V_ signal = maxmom set

27 v, signal fitter time
Fiiers ot dsturbances from the
incoming snalog V_ signal
A tong fierng tene makes dove
response siower See figure 2 5
7

o~

Peames 714
RPN

1[ .
! i

. Seea 4 —1 ey |

L - — 3
Fxpne254 V00 sgnate verion

J

o mas e~ e !

U |

Figue256  V, sgnatiwerson

Ureenered s
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Analog nput 4, signal range
0 0—20mA
T 4—20mA
2 Custom sqgnal span

See igue 2 5-8

Analog input 1, custom
satting minimunm/maximam
Wih Inese pacameters you can
scale the npul Curent 10
cortespond o a mmenum and
MmAKITUM frequency range See
figure 2 5-8

Minanum sefling

Setthe I signal 1o ds minwmum
tevel select parameter 2 9
press the Entes button
Maxevm seting

Set the | s:gnal lo (s maxwmun
level select parameter 2 10
press the Enler bution

Natel The pacameter values can
only be set with thes procedure
(01 with aTow up/arcow down
Burons}

Anatog Input i, Inversian

1, s source A lrequency reference

pa 15 Oidetauny

Pacameter 2 11 0 noinversion

ol i_mput

Parameter 2 11 1 mversion of

_mput See figure 259

max i_ sigaal  munamum set
soeed

™1 signal | masmum set

Analog input i, filter time

Fiters owt disturbances from the
1ncomng analog [ signal A long
fdtenng tme makes dve
response slower

See figwe 2510

L

Fgue25s

Anaiog myxst 1, scahng

Oans
pamn/tl

(.

Fguwe?59

1, signal mverson

)
1
Fgue25 10

12
£ -

Andiog o 1,, fter ume

Page 2 20 ! Controf A Svgoo0

P} Source B Start/Stop logic selection

See parameter 2. 1 settngs 0—3
214 Source A scating

vatue

215 Setting enits. O < par 2. 14 < par

2 15<par12

Hpar 2 15 = 0 scaling is set off See figures 2 5-11 and 2 512

(i W igures bolow voage nput Vin with signsl ange 0~ 10 V sedected ko sourse A
neforence)
v 1
v {
o g o1 T ]
| A = ,
! . e | o " o i
Figure25-11 Reterence scomng Figure 2512 Reforence scaing

216 Source B reference scaling
2 minknum valueimaximum value
See parameters 2 14 and 2 15

218 Free analog et signal

Dac 2 15=0

Selecion of input signet of & free analog input (an INput Not used for rederance signal}

0=Not nuas
1 = Vokage signal V.,
2 = Current signal 1,

219 Free analog input signat
function
Usa this pacameter (0 seiect &
function for a free snalog input
signal-
Q = Function is not used
1 = Reducing motor
current it (par 1 7)
This signal witt adjust (he
MRITUIM MOk CUrent between
Qand par 1 T eatmax Wk See
fgure 2513

[ .
t —
=
& TR e
=, 2=
FRuu2513  Scasng of max mokor curent

SVI000
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2 = Reducing OC brake
curent

The DC braking current can be
reduced with the free anaiog nput
signal between current 0 15 X Lsve
and the curent set by pacameter
4 8 Seefigure 2514

3 = Reducing acceleraton
and deceleration
mes

The acceleraton and deceleaaton
tsmes can be reduced wih the free
analog put $190al accoeding to
the foliowing formulas
Reduced time = set acc /
decelerme (par 1 3 1 4 4 3
4 4) divided by the faciof R from
Agure 25-15

4 = Reduang lorque
SUpervision lmit
Torque supervision bmit can be
reduced wth a free analog nput
signal between 0 and the set
supervigion hme (par 3 14} See
figuro 2 5-16

[

Figuw2S-14  Reducing DC trake curent
D
-
"
. [
. =
- gt ey V2
Figwe 2515 Reducing acosieraiion snd
Coowierabon bmes.

1

Fgure 25-18

Recucmg 10rque superviton bmet
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Page 2 22 L Control SVR000 Sv9000
22 Motor potentiometer ramp e Digital output function
tme . 37 Relay output 1 function
Defnes how fast the electonc i Untaea 1gna ) 3 Raelay output 2 function
molor potenbometer veiue [— A
A changes f { H { [ Senmg vete St contere
« 1 Aneleg output Content ' ' (S | ‘ O v ot e Ot o comeanon i
o See Ladie for borameter 3 1 on HEEUN [ | Oxatal ousonst 001 3kt currend And OKXATMAN
- bage 29 ' tlay 101 ROZ) & Ackvased stam
. 1+ Resdy The dre 1 1880y 2 Opeate
2 * Run The Grwe aperaiet (mows » fund 13
32 Analog output filter time ! v xFaun A (208 ¥0 has CCOUreS e
Futers the o 5 ‘ 4 ¢ Fad nvened A L3l ¥© Ik N0J SCOUTRd
— m put sgnal S« SVI000 overhest wameg The hest st lemperative esceens +10°C
igure 6~ Estamat tauft or wamung Faull o winrang Seendueg on perarmete 7 2
7 » Rebarence toutl or wermng Fau or warmng depenang on persemeter T 1
# 3n210g (#lersn0n K& 420 MA and Bghal & <dmA
8~ wameg Abways # 8 waran) asmis
9 * Reversed The reverie Command hae been setecied
13 Anstog output tnvert |?-:g.¢..¢ ::w:nh—nw-mmm X
Ve Arzpeed U Sequency has seached the
i s ek s e e Py ey
Max OWRPUT SigNal & Mmenkmurm 135 Ouignd requency superveteon 1 The outped FO0s outsaie Of T eal Supervmson
sot vakse v L’wwmuss-«! o
. “s Sequency superviaon 2 The ot Goes outside of e st
n E L KETUAT
“mum nsl = ma: Low vt/ Hagh vl (ner 3 11 snd 3. 12}
15 % Torque et sugerveion The motor Mrqus Goes aumde of The 6ot Luparvmon
! Low e/ Megh bt (par 3. 13 and 3. 14)
34 Analog outpit minimum 16 » Actrve rateronce Actve teterence goas cuasde of the 560 BUPervIcan
Defines the signal minimurm © T supervison Low v Hogh et oax 3. 15 and L 16}
e OmMA o & mA 17 ¢ Evtomat brake comwol Extarnat brahe ONOFF oontrol wiih grograrmmetis
See 2519 s ot s e
gure 167 Comrol lrom VO sermmi Exrtemat coniral mode Selected with prog murshiuon 2
s 194 Orwe Tompecaturs on drive & cutside the set
Anasiog sutput scate 1 [ Smits (o 3 19 and 3 20)
Scaking (CH0r for 8nalog OUPUL  Fgwe 2 5-18 Anslog Oupul mvert. | 20= Uneaquasied rolseon Grecton | Fotaton dreckon of he mokar $hafl i cfiereet from the
1 requesiad one
See fgure 2.5-19 ; 21= Extemal brate contrl wwerted | Extemal brake ONOFF conrcd (par 3 17 and 3 18)
gt sCive when Deshe convol w OF F
Tabie 2 5-2 Oulpt s:0nais via OO1 and oulpud relays RO1 sad RO2
[Segral Moz vedun of the sagrat —
[Ouput tre-  {Max toauency @ 1 71 = Je—%l SRl
avancy [
[Mose speed [Mas apoed (n 1 A |
Outpat (2% Lo
| Curront
Whoter terqus (25T 0,
Wotox power 2P
. {Moter vakage 1100% £ V.0
v |oca vea 1000w
Figure 2 5-19 Analog oulpot scale
.
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Output frequency Bmit 1, supervision tunction
Output frequency limit 2, supecvisioa function

0 = No supervision

1 = Low Smit supsrvision

2 = High &mit supervision
H the output frequency goes undet/over the set e (3 10, 3. 12) this functon
geherates 8 warning message via the digital output DO or via 8 refay output RO1
or RO2 depending on the settings of the parameters 3. 6—3. 8
Output frequency Bk 1, supervision vailue
Output frequency ik 2. supervision value
The frequency vaiue (0 be supervised by the paameter 3. 9 (3 11) See figure
2520.

t -
Torque St , supervision e F3.ee2
tunction [P
0 = No supervision

1 = Low Mkt supervison
2 = High Gmk supervision

e calculsted torque velue goes :
undedoverthe setbna (14 s | BRI TR
{unction generstes & warming L3 n .o

D01 or via 8 reley oUtpUt ROt Of Fipure 2520 Output fequency supervision
RO?2

Torque it , supervision vaiue
mmmmnuwuymnms.u Torque

below the setpoint with a free snalog input sigresl,
00 parameters 2. V8 and 2_ 19

Referonce Himit , supervision function

0 = No supervision

1 5 Low itnd supervision

2 = High bmit supervision
Hthe vahse goes the set kmit (3. 16) this funclion Qenerates a
warhing message via the digitsl output DO1 or via a reley output RO1 or RO2
dapending on the settings of the parameters 3. 6—23. 8. The supervised reforence
i the current active reference K can be source A or B reference depending on DIBE
ot or panel reference I panet is the active control source
Referonce Nimit , supervision value
The frequency valus 1o be aupervised by the pacameter 3. 15

External brake-off delzy

External brake-on delay

The functon of the extemal trake can de detayed fom the start and Siop control
s4pnals with these parameters  Soe figure 2 5-21

-
Comenw e

o gy
Bd [
»
Py ~re
B -~ -
o o o
o oy ot
- -t
oum

Figue 2521  Exd brake condot 8] SiarySiop logec seleckon par 2. 1=0. Tor2
0 Star¥Swop 1ogec seleceon par 2. 153

The brake conrol signal can be programmed wvia the digital output DO1 o s
one of the reley outputs RO1 and RO2 see parameders 3. 6--3. 8.

Drive tampersture UmR suparvision

If tempearature of the unet goas under/over the set kmd (par 3 20) thus functon

generates 8 wmMeg Message via the dgdal output D01 and vis a retay output ROt
MRWWMdeNmJ 638

Drive tempersture supervision limit vaiue

The set value 10 b Bup with the 319
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43
44

46

Acc/Dec camp 1 shape

Acc/Dec ramp 2 shape

The acceleration and deceinration 1amp shape can be programmed with these
pacamaters

Setting the vakse © 0 grves you a knear ramp shape  The output frequency immedatsly
foHOWs Ihe MOLL with 8 (amp Ume set by Dacsmetars 1 1 1 4 (¢ 3 4 4 for AccDec
tame 2)

Settng 0 1—10 saconds bor 4 1 . - 1
(4 2} causes an § shaped (amp !
The speed changes are smooth '
Parcametor 1 31 4 (4 M4 4) !
determines the ramp tame of the
accoieration/deceleration m the l
meadie of the cunve See figuee
2522 i

FQue2522 S shaped scoslerationiiecelecabon
Acceleration time 2 b
Deceleration time 2

These vaiues corespond i the lime requred for the output frequency io sccelerate
from the et munmum frequency (pac 1 1} 1o the set maxwmum fraquency (par T
2) Wath thes parameter I s possible 10 sel two defferent acceieration/deceieration
temes for one apphcation The active sel Can be seiected with the programmable
signal O(A3 See 22 tmes can be reduced
with a free analog put signal See parameters 2 18 and 2 19
Srake chopper
0 = No brake choppes
1 = Brake chopper and brake ressior mstafted
2 = External drake chopper
When the drnive 1S geceirabng the motor the energy stoned m the nertia of the mator
and the i0ad ¢ fed 10 the externat brake resisioc I the brake resistor s setectad
comectly the drve 15 able to decelerale the i0ad with a torque equal ta that of
acoeieraton. See the sepacate Brake resistor nstaiaton matwat
Start functioa
Ramp
0 The drve starts from O Hz and o the set refe equency wattwn
the sel acoeieraton trme (Load inertia or starting fnchon may cause prolonged
acceieration tumes)

5v9000
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49

Fiying stact
1 The Orrve stars mio 3 (UAMNNG MOIOr Dy ISt fINGING the speed the mator 1y
runnmg at Searchmg stas Fom the Massmum kequency down UK the actua

wequency reached The ouput | Y then 10 the
set vaiue o a cate by the .
parameters

Use thus mode € Ihe motor may be oashng when (he slar command s grven
WHN the flying start £ 15 0O Sible 10 Nde Tough short Ubity VOTLIgE MMeTuPOONns

Stap function

Coastng

[ The molor 00asts 10 an UNCONIONED S10p with the SVIO00 off after the Siop
command

Ramp

1 Afier the S10p command the speed of Ine Motor 1S decelerated basad on
the deceteration ramp Ume parametes
Hihe regenerated energy s high f may Le neCESSHY 10 use an extetnal
traking resisior for faster deceleration

DC braking cument

Defines the current nacied Mio the Motor dung DC brakmg

The DC prakung astent can be reduced from the setpost with 3 external free

anatog mput Sigra, see parameters 2 183032 19

DC braking tima 3 stop

Detecmines whether DC brakng & ON or OFF & also determnes the braking duration

tsme of the DC-brake when (e motor is stoppng The function of the OC-brake

depends on the stop functon parameter 4 7 See figure 2 523

0 DC-brake s not used

>0 DC brake s i use and s funcoon depends of the stop function
{pacrameter 4 7) The time 15 set by the vaiue of parameter 4 9
Steg-{uncton = 0 (coastingl.
Afes the siop command the motor wil coast 10 a stop with the SVI000 off
Wikh DC~ryection, the motar can be electncally stopped in the shortest possibie
tme without usng an opbonal external braking ressior
The braking (xne s scaied according 1o the frequency when the DC- braking
starts. if the frequency & > nomnal requency of the mator (par 1 11}, the value
of parameler 4 9 determunes the brakmg time When the frequency s < 10%
of the nomnal the braking bme is 0% of the set vaive of parameter 4 § See

fgure 2513

Sigp-unction = ) (ampl.

After a Stop command the speed of the motor 15 reduced based on the
amp fino due 10 103d mectia OC

braking stacts @t @ speed defined by pacameter 4 10

Page 2-28 Locat/Remote Control Appllcation SVS000
“low pe o
L -
Orape oy
o apens
Ot raaumncy
DCavmamg O% atre o sowed
. l \l»ucovu-non ,
- tntumds PSTIIT X R
- L =L —
Frgure 2 5-23 DC-brakung tme whenpac 4 70
The braking time is defined
bypar 4 § Hine oad has » s
hugh mectia, use an externsl S apans
braking resisioc for faster Ot ey
See figure 2 5-
24
]
~avo -
.
‘
Jo
T ey
o
410 Execute fraquency of DC-
Fura 2524 DC-braking e whenpar £. 7
brake during ramp Stop 's}
Soe figure 2524
4
411 DC-brake tme at start «_pet
0  DC-trake is not used
>0 The DC-brake is actvated
by the start command
orven. This parameter
defines the time betore the
brake is releasad Afer the |
trake is released the output t
frequency increases T et
according 10 the sel start f Poammnal
funclion parsmeter 4 6 s‘.‘&- I pr vty
snd the

pocaretens (1 3,4 1ord4  Figuw2 S5 DC-braking ime
2 4 3) Seefigure 2525 o siat

SVI000
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412

5186

62

LX)
~>u

Jog speed reference
This paramelex vaive defines the jog speed A the DIA3 dgeal mput s programmed
for Jog and s selected See parameter 2 2

Prohibit frequency area
Law limit/High kmk

With these parameters it is
possibie 10 set kmats for hwee “skp

settng & 0 1 Hz. See figure 2 5-26

Fgue 25-26  Exampia of prohitet irequency
aree setlng

Motor controt mode
0 = Frequency control The IO termunal and panel references are frequoncy
vrz) references and the drve controts the output frequency
{output freq resokston D 01 Hz)

1 = Speed conrot The /O termmal snd panel references are spaed
and the dve spoad (conko!
acosacy 1 0.5%)
Switching trequency

AGAOF home Can be Mwwmaed by usINg a tvgh swiciwng kequency incrsating the
switching Wequency reduces the QuTent capscity of the SV9000

Before changng the krequency kom the faciory delaull 10 kHz (3 6 kH2 40 Hp) check
The drive deraung in the curves shown nfigures 52 2and S 2 3 chapter S 2ol the
User's Manuat

Fleld weakening point

Voltage a the fleki waskening point

The fioid weakening poinl is the oitput krequency whers the oulput volage resches
the set meximum vaiue (perameter 6 &) Above that Fequency the OUPK voltage
ramains constant st the et maxxmum value Below 1hat requency the o volage:
depends on tha setting of the VAHz curve perameters 1 8 1 9 6 S 6 Sand6 7
See fgure 1.5-16

When the perametars 1 10and 1 u.mmwmwdn
mokor are set, peremeters € Jand 6 4 are 5180 0t sutomancally 10 he seme valuet
lmmmmunm-—mmmnmmw
voltege Chango these parameters alisy satung parametens 1 10 end 1 11
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VR curve middie point frequency

# the programmabis VAHZ curve has been selocied wih parameter 1 8 this paramaler
dafines the middie frequency poit of the curve See figure 2 5-27

Witz curve, middis point vottage

N the programmable VHZ curve hes boen seleciad wih parameter 1 § thes parameter
defines the middie pomnt volage (% of molor nominal vokage)] of the curve  See figure
2527

Output voltage at zero frequency

# the programmabie VHZ curve has been selactod weh parameter 1 8 thes parameter
Gefines the 260 froquency voltage (% of motor nomnal vokage) of the curve See
figue2 527

Paramatas i
o | Fwd weanenmy ]
)

LocalRemots Control Application Page 2 11

Response o external fauk

0 = No sesponse

1 = Wartung

2 = Fauk s10p mode afier auk accordeng 10 Par ameler 4 7

3 = Fauk always cossting slop mode shter lauk detecton
A warming or 3 tauk sction and message s generated from the extamal (aun
s9nat on digitel nput DIAY The can siso be 0 et
output DO'1 and anto retay oulputs RO and RO2
Phase supervision of the malor

0 = No acuon

2=Fau
Mnmsmdwmamuesmu|m WD‘I‘SQSMV!IWNME’Y
equal current
Ground fauk protection

0 - No action

2 - Fault message
Ground (ault protecton ensures that the sum of the Molor phase CuTents & 2erg
The Standard overcument protection o aways present and protects the kequency
oonverier rom ground faults with high Gurrent levets

Paramere 66
' :cn.....,u " i i ] Parameters 7 5—7 9 Motor thermal protection
Poromate &7
Orea13% L — ! Genenal
Parameter 65 Poraneter 63 ] {
(Oatavt $ Mz} Motor thenmal protection prodects he motor from overheatng The SVI000 drwve s
B | capable of supplywg higher than nommnal current 10 the motor i the load requares.
Figun 2527  Progremmatie VAU Gurve s high cument there o & sk thal molor wil be thermally overfoaded Tiws i ¥ue
»tlow Weth low the coolng effect of the motor
s Overvoltage controties an & toduced and the capacity of the motor 1s reduced. i the motor & equpped
69 Undervoitage controlier with a separately powered external (an, the load detadng at low speed 1S small
These alow the ge L ON or OFF Motor isbasedona mode! and # uses the Ouput Cur
This may be usoful in cases where the Uty Supply vokage varies mare than 15%-— ( rent of the drrve 10 detenme the load on the motar When the motor is powered
+10% and the application requires » constant speed K the conirolers sre ON they | from the drive, $he calcuisted model uaes the heatsnk iemperatre 10 detenmune
wil change the motor speed I over/undervoltage cases Overvolage = (aster the nitial therma! state of the motor The calculsied model assumes that the amix-
undervolage = slower ent tempecature of the motor is 40°C
Overtuncervoltage thps may occur when controtors sre not used [ Motor thermal prosechon can be adjusied by seteng teveral parameters. The hemmal
! sTent |, specibes the 1086 Cument sbove wiwch the mator is overioaded Thes cur
rent level is & funcbon of the output frequency The Curve for 1, i set with peram-
71 Response 0 the reference fault etors? 6 7 7and? 9 Seefigure 2 5-28 The delault vaiues of these pacameters
0 = No response are set from the motor nameplate data
1= Wi With the output current at {, the thermal state will reach the nominet value (100%})
2 = Fault, stop mode aftes fault acoordng 1o parameter 4 7 The thermal state changes by the square of the cument. With oulput current ot 75%
3 = Faull, always coasting stop mode after taul detection ol 1, the thenmal state wil reach S6% and weth outpuk Curent &k 120% of L, the thermat
stage woukd reach 144% The funcion will tng the drve (refer par 7 5) Il the themal
:tgnal e veed and e Tignal faks beiow £ mA Toe informaton een st be sate ':‘::’;:"“ O VI5% Toe response umo of the thermal model < deter.
7 via digetal DO* and wia retay ROt and ROZ 10 reach the final temperature .
3
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The tharmal stata of the mofor Can be monkared through the display Refer 10 the | The value s se< 85 & percentage of the motor's nominal nemeplate Cment
table for manktoring ems. (User's Manual, table 7 3-1) parameter 1 13 nol the drve's nomnal output current. The motor's normnal curment
CAUTIONT The calcuiated model does not prolect the motor  the cooling of 18 the curment wiuch the moator can stand i deect on-ine use without beng
the motor s reduced edher by blocking the aullow or due 1o dust or
i y g 113 the det
78 Motor thermal protection
Opersts Setung this parameter {or parameter 1 13) does not aflect 10 e MAXTRAT GUPK
current of the dve Parameter | 7 3i0one delemunes the MAKIMUM OUWpU Curtent
0 = Not n use of the dnve
1 = Waming
2 = Trip funcbion T8 Mator theamnal protection. time canstant
Tripping and warming wil display indication same message code Thws time can be set between 0.5—300 mnutes
mammm”“m;‘:‘;m ¥ This Is tha thermal teme constant of the motor. The Imrper Tt MOLOr the greator
the time constant. The tme constant is defined as the time hiat X takes the Caicu-
t by Vg this 100, will reset the thermal stage tatad thermal stage (0 reach 63% of & final value.
of the motor 0 0% -t
The Motor therma tine is SPeciic 10 8 Motor desigr

76

77

Motor thermal protection, Sreak point current

This csrent can be set between 50 0—150 0% x (|

This parametsc sets the vislue for thermat curent et frequendcies above the break
point on the thermal cument curve Refer 10 the igure 2.5-28
™ -t
1.13,mnm‘:mn_l'«mnanu

The malor's nominal Cument ls the curment which the motor can withstand in dwect
onlne

o parameter 1 13 is adjusted, this
vehs.

detautt

perametsr
parameter 1. 13) does not affect o

LA

Figure 2520 Molor thermat current, |,
curve

Motor thermal protection, zera fraquency curment

This current can be sel between 10.0—150.0% Ly,

This parmameter sets the velus for thermal curTent st 2ero frequency Refer 10 the
figure 25-2¢

The detaut value is st assuming hat there is no extema! 1an cooling the motor K
an extermal fan i used this parameter can be sel 10 90% (or higher).

79

Mol manilacturers.

The detaull value for the time constant & caiculated based on the molor
nameptate data from parameters 1 12 and 1 13 f eRther of these perameters s
resat, then this peremeter Is sot 10 defauk value.

o the MOIOr's tg time is known (given by the motor manuiactirer) the ime
constent perameter could be set basad on ig -time. As 3 rule of thumb, the motor
thermal time constant in minutes equals to 2xtg (g 1 seconds it the tine & motor
can safely aperate st six tines the rated curent). f the drwve is siopped the Ume
constant is intematly Incressed 10 three times the set parameter vaise Cooling in
the s10p stage is based on Convection with an increasad time constant

This frequency can be set between 10—500 Hr
This is the frequency bresk poirt of the thermal current curve. Wilh kequences

The dolault value s based on the motor's nameplete dats, perameter 1 11 Ris 35
Hz for & 50 Hz motor and 42 Hz for a 60 Hz motor More generally i is 70% of the
atthe feld pont 6. 3). Changing ether parameler

1 110r6 3 will restore this parameter 1o i3 default value

1 e =
' ;o

! - e
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Parameters 7 14— 7 17 Underfoad protection
Parameters 7 10— 7 13 Stall protection Genasral
Genaeral
: The purpose of MOIOr UNGEr0Ad KOIECIINN & 10 ensure INeTe 1 2 I6ad o the malor
Motor stak protection protects the Motor from short time overioad situations kke 3 whie he derve 15 ruaming H the motor 10ad is 1educed there MiGht be a probiem
Slaked shaft Tha reaction tame of SLal protection CaN be sal shorter than with motor the process e g broken beR o dry pump
thermal protection The stall state 15 defined with two parametors 7 11 Stafl Cument
and 713 Stah Frequency If the current ts higher (han the set it and oUtpUt Motor underioad protection can be adusied by sefing the underioad curve with
Trrquency t lower than the set md the siall state &5 rue There © no true detecton pacameters 7 153007 16 The underinad Curve 15 3 squared Curve set between
of shaft ©Oalon Stal rolection 1§ @ type of overCument protecton zer0 frequency and Ihe liaid weakenng pomt The protection 1S not aciive below
SHZ (Ihe underioad counter value 15 stopped) See figure 25 32
7 0 Stalt protection
e The toique values for settng the undencad Curve are sel wilth percentage values
Oper, whnGh Tetex 10 the nomnat torgue of Te Mol The motor 3 namepiate data
0= Notn use parametes 113 the motor's nomunal current and the deive s nomnal cuent oy
1= Warning are used 10 Create the SCakng ratio 10¢ the iNtemat lorque value 1f other than a
2 Top function standacd motor 15 used with the dave the accuracy of the 10rque Cakeulation s
Trpping and warning will grve @ display indiICation wn the same message code It decreased
11ppIng 15 S€1 on the diive will 5100 and generate a fault Deactivating the statl 714 Undesload protaction
Drotection by setting the parameter 10 0 will resel the sLall ime countes 10 7610
711 Stalf current limit S | Opecation
1 0 = Not in use
The cuent can be set between | 1
1= Wi
00—-200%x1, ! i 2. me
k-am:::':nse::::;; ! | Tnpping and warming wil give a display ndication with the same message code If
30 The vakue rs setas a Staass Inpping is el active the dave wil 510D and actvate the (aul stage
Percentage of the Mok name- Oeactrvatng the protection by seting thes parameter 1o  will reset the underioad
plate nomunsl cumed, pacametec i \ rne counter 1o 2ero
1 13 Kparameter 1 13is
_ 715 L feid g acea toad
adjusted this pasmeter & | Patm :
automancalty restored 1o rts | The torque it can be set e }
Gelouk vaiue vetween 20 0190 % x Vou
! L.t | Thes parameter rs the vatue for
Par 713 o H mem::ummmmh 1%7‘5 ;
712 Stafl time Fgue2530 Settng the stall chacsclonsncs { ab the fiek! we akening powt 1
The tme can be set between r ﬁ ' Refex 10 the figure 2 5-32 '
20120 ! Stk wene courver ff parameter 1 13 1s adyusted ) :
Thes s the maximum alowed ; this parameter s automatcally
bme for # stak There & an | | restoced to ts default value 1Pa 7 16 .
ema upkdown counkes 10 i . rload, i
Count the stali tme See figure { ' oA Mz
2531 H the stat tene counter i I . o 1
velue goes above thas lime, thes 1 f Sk Fuold waskarwg o0 =
prolection will cause a trp (refer poX per €3
Yo the sarameter 7 10) ? . 716 Undertoad protection zero Fgwe 2532 Semung of mevmum load
713 Maximum stall frequency { frequency load
This frequency can be set | The torque bmit can be set between 10 0—150 % x Tpuionr
between 1—{__ (param 1 2} in e .
the stall state the ouput kequency F N e T e | ;Ns parameter s valie for the munemum slowed 1orque wih 24 requency
has to be smakier than this kmit. o ee figure parameter 1 1S adusted the pacameter 1 automaucaily
See figure 2 5-30 Figure25-31  Counting the stal bme restored to s de(aufl vaiue
t
I
l
|
|
i
|
i
+
I
!
¢
|
i
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I
t
T Undarioad time f e - 83 Automatic restart, start function
This bme can be set detween 2 0— The pacameter defines the start mode
60003 Trp erea | 0 = Stait with ramp
Thas 15 the maximum aliowed me Pat 747 : 1 = Ftyng start, see pacametec 4 €
for an undedoad state There is an 8« restart sfter
internal upfdown counter ta -y . N
accumulate the undericad time 0 = No aulomatic restart aftes undervoltage tauft
See figure 2.5-33 1 = Automatic restart after undervoltage Lauk condion returns 1o nomal
if the underioad counter value {DC-ink votiage returns 10 the norma leved)
goes above this kmit, (he P 85 Automatic restart after overvoitage
Jortaad protacton wil couse = Tene 0= No sistomatic festart sfier overvoltage fauk
t'v {refer © the pacameter 7 14) 1= 00 L ©
If the drive is stoppad the {DC-link voltage returmns. normal level}
underioad counter &5 reset 1 zoro o<W W | — ‘o the
— 86 A restart after
Figue2533  Countng the undedosd sme 0o ot
Automatic restart aflec gvercument taults
21 Astomatic cestart: numbac of triec A
42 Automatic restart trisl dme 7 Automatic restact sfter reference fault
The Ausomatic restart function restarts the drive after the taults selected with 0 = No autornatic restart sfier reference Gault
pacameters 8. 4—8 8 The Start type for Automatic restart is sedected with parameter 1 = Aulomatic restart sfier anslog current reference signal (4—20 mA}
8 3 Seefigure 25-34 retumns (o the hormal fevel (24 mA)
| s A restart after fault

* Mo ot tas
ot -

Figue 2534 Autornacc restart.

Parameier 8 1 detenmines how many SAGMSLC restarts can be made dunng the
#isl bme set by the perameler 8 2

The count eme starts from the first autorestart K the number of restarts does not
AxOPe the velue of parameter 8 1 Guring e trial me the count is cleares after te
wrinl irme has sispsed The next feul starts the counting agen.

0 = No automatic restart sfter temperature faut
1 = Ausomatic restart sfier heatsink temperaiure has retumed (o ks normal
level between -10°C—+75°C
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MULTI STEP SPEED CONTROL APPLICATION
{par 01 4

CONTENTS
3 MuliLstep Speed Control Appl 31

31 Generat 32
312 Cowot O 32
33 Control sagnal log< 33
34 Paameters Group 1 }a
141 Pacameler Ladie 34
3 4 2 Descarption of Groupl pax 35
35 Spedal parameters Groups 2—8 3-8
351 Parametes tables a8
352 Descrption of Groups ERY]

me:yz WMulti-step Speed Control Application SV3000
3.1 GENERAL
The Muki-step Speed Control from {auk reset lo jog speed
[ are  select.
needed in Iotel § Gifferent 8peeds BN DO 11 bacic spead reference can be sither 8
one basic speed, 7 voltage or & current signat via anaiog input

DIB6 1 jog speed is used DIA3 can be

vu CONTROL VO

terminals (273 or 4/5) Tha ather analog input
can be programmed for other purposes.

Al outputs are Sreely programmable

“ NOTE!  Remember 10 connect the CMA

and CMB Inputs.
Reterence
Povenmometss 1 10 e “Signat Description
Retarance ouput Vokage for & petentiomessc, et
Ingut for setorence vekage| Basic referance
t -— cangs 00V OC
| SO VO ground Geound for seberence and contrels
Basic seleronce  —f Inout for reference curent| Basic reference (programmable)
fopimnsl) — senge 020 mA
| bttt | Comtrad votnge eutpu | Voltage for owichas, oic max & 14 |
1 r 4 Contrat volage grownd | Ground tor eolerance end controls
'_/____'__ Start forward Contact chosed = start furward
Pragrammebie)
;_/___ |____ Sl orverse Conact Goeed + shert Fovarss
1 Fod Contact
.l - RO SN
e B q Comtoct clousd = ok sonet
L Commen for GIAT--DY | Corveoct 10 GND o + 4V

—— === Contol valtoge svpt _ | for ouiches. fuarme o4 %4

YO grunand Gruund for sviorance and controls

[ Mdtoap spoed sutoct 1 [ 20t 1 wei2 out3
L]

° o Lol

Sadi-0tep spoed sobect 2 | 1 ° ° wpesd |

o 1 ° weed 2

1 1 1 apoed 7

Common for DB4—-D86 | Convect o GND o »+ MV

Analog etk Programmatie (oo 1 1)
Ouiput fraquency Range 020 MAR, max. 500 0

Oighel sutput Progremweable { par 3. §)

‘Open callecior 1550 mA, V48 VOC

Teiey svipwl 1 | Progra-maisie { por 3.T)

Ratay ovipwt 2 | Programraiie ( par 3 81

of the

5V9000 Muiti-step Speed Control Application Page 33

33 Controf signal logic

I

— argwte Comruay

of the Mub>.

Fgwed3 1 Co logec siop
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Page 34 WMull step Speed Contral Appitcation
3 4 Basic paramaters Group 1 I { ?
[om | Paarew I Rarge | Sug IWI&-.« Dwacreuon Pup
VAT [ M s 3ot . Jotee [ womr 1 37
c.-q'o—-n-.\ Trae Frviwrence 1 HERE il Il
P e — — o Jorwm [isom | BT
roterenca 2 IORGE] , J
9 | —oumed |t . |0 twu | 0Ok - Ty
swteronce 3 [IOXIE |
- - R
e T e o
—_— 4 oo 4 AR IARe]]
0 Anstog votxgm it nem ) 3 i
—_ T ————— - —
sowchon * Anging asvend rud w4 12 | s siao s f ey (0 tu { 00 %3
P T T .  Teval 5o e . retaronca 5 GRS
' et « . JUNUUN Stvhuithind —— e
rearenca I 0o 122 | e ep speea f—te. |OVkz [ 400k ™,
— reterenca 6 Potuoa !
17| Curerteme 01 I5rlgal 094 [15aLy Outns Currerd S A) o e et | 35 i 4 b {
1 iy _ piahbtl —) 123 | s saep somec ft_. Oer [ 00K T RS
P8 VisE 1200 smaction o2 ' o 0 Lnaa 18 ntorenca ! ooy i ]
B 1 Squama
74 oy arrenate Vi cano
_ . Il e 4
Ve lvma i’ s 4 v 3 T ' Taoic J 4 1 Groun 1 basx paramelers
M 342 O of Group 1 13
190 | Momwisorxe wo—esov | 1v | 20v vorage coce 2 37
of e motcr w0y otageconn 4 11 1 2 Minkmunvmaxémom (requency
v votage oo
75V Vodage code § | Defwes the frequency ks of the SV9000
111 | ot 000wy | 1ra | @ £, from the namapiste of 37 The delaull maxwnum value for parameters 1 1and t 2 120 Hz By seting ¥ 2
of e oy o moac | 120 Hz n the when the dnve is stopped (RUN ndecator not k) parameters 3 1 and
1 2 are changed 1 S00 Hz. At the same tene the resokon of the panel reference s
12 { Morwet spmecs 120000 g | 1 0. oorm O nowprate of 37
R Pyt o] ey e ——— changed rom 0 01 Hz 10 0 1 Hz
Changing Ue max value fom 500 Hz 10 120 Hz 15 done by sefting parameler
i Nomwaraice q 25ctsn [01A] G5 oo cameoiste 37 1 210 119 Hz whe the drve s stopped
v 14 | Surom vatage 08— 240 v Votage amde 2 ¥7 1 3 1 4 Acceleration time T deceleration time 1
~ mov et These timits correspond 10 the tme requwed 1o¢ the oulput frequency to
accelerate from the set minimum frequency (par 1 1) to the sel maximym
380500 4“0V Vokags code § 1 y (par 1 2) ames can be reduced with a free
52560 SISV Votage code § 1 analog ingut si9nal see pacdmeters 2 18and2 19
¥ T8 [ Paramater concasr o= N ° Yy e P i : 1s Basic reference selection
¥ « oviy group 1 i visbis. i 0 Anaiog voilage reference from lenmnals 2--3 e g a potentiometer
1 46 | Pararreter vaiua ook [ 1 o Duablas pararveter Changes. L4 1 1 Analog current reference trom lermmals 4—5 e ¢ a transducer
?:a-wa-n-u 16 Jog speed refrence
| The value of thes parameter defines the j0g speead seiecied wath the DIAJ digitat nput

T 2 » motr synefe cpeed chack sudabity | wivch 4 i s progranwned for Jog speed See parameter 2 2

otet [l = Parameter valus can be changed hmr-em.;wm e paoe 3 S Pacametec vaiue s tanited be and
orfy when e fraquency convertar s Seweng 120500 x ranga see page (1112
sopped -
Delaut vahos for 3 tour pole molor and 3 17 Current Hmit

nomenal pize SYO000
This parameler deterrines the Maxamum motor cument that the SV9000 will provide

short term  Current bmitt can be set lower wiih a free anaiog nput sgnat see
t pacameters 2 18and 2 19
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18 VME ratic selection
19 Vittz optimization
Linear The vollage of the motor changes hinearty with the frequency 1n
the constant flux area from 0 Hz to the field weakeming point Awomatc The voltage to the Molor Changes automatically wiuch
o {par 6. 3) where & constant voltage (nomwaal vaue] ts supphed to torque allows the molor 40 produce enough torque 10 start and
the motor See figure 3 4.1 boost 1un at low frequencies. The vokage ncrease depeads on the mokx type
and harsepower Automatc torque boost can be used m apphicatons
A linear V/Hz ratic should be used i constant lorque appicabons where starting Worgue due {0 Startng fnction & hgh, €. 1 conveyors
This default satting should be used if thare Is no speclal ‘
requiremaent for another setting l . NOTE!  intugh lomue low speed apphcations & ts skely the motor wil
Squared  Tha voltage of the motor changes following & squared curve form overheat
with the frequency in the area fom 0 Kz 10 the fieid weakening ! # the motor has 10 run for 8 prokonged trme under thase Conduons
1 point (par 6 3), where the nominal votage Is supplied to special attention awst be paxd 16 cookng the motor Use extermal
the motor See figure 34 1 cooling for the molor € the lempecatirs nse 5 100 hgh
The motor runs undermagnetzed below the field weskening point and 110 Hominal voitage of the motor

Find this valae V,, from the nameplate of the mokr
' This parameter sets the voltage at the field weakerung pomt parameter

64 0100%KV,
11 Noralnal frequency of the motor
Find then nominal frequency (, from the namepiste of the motor
This sots the fleid pour, 6.3, 10 the same value
112 Nominal speed of the motor
Find this vaiue n,, fom the nameplate of the mokor
113 Nominal current of the molor
Find the value i from the nameplate of the motor
The intemal motor protection function uses this value as 8 reference value
14 Supply vokage
Sel parameter vahse accordng 10 the nominsl vokage of the supply
Vakies are pre-defined for vokage codes 2 4 S and €. See table 3 4-1

118 Parameter conceal
Defines which parameter groups sre avalsble
O = aft parameter Qroups are visibie

Fgure 3.4 1 Linasr and squered VIHZ Qurves
Programm  The V/Hz curve can be programmed with ifres ditferent pounts

VHz asve The for p e inchaptor 352
2 A programenable V/HZ curve can be used ¥ the standard settings do 1 = only group 1 is visible
not satisfy the needs of the application. See figurs 3 4-2 116 Pa ter value lock
uv Defines scoess 10 the changes of the parameter vakes.
P o\,
- 0 = parameter velue changes enabled
Parsmeter
e | o woskand 1« pacameter vaius changes disabled
|
i
Pargmens 6.4 !
Doteud 0%, 1 Detaut mominel frequency
10 e moter
Pornmeter 6.7
Owtautt 13 % d —
Paramater 65 Pommater §3 W
Oofa 5 Hz)

Faw342  Programmabie VA asve




Paga 38

Mutit-eiep Speed Control Appilcation SV000

117

1 23 Multi-step speed reference 1—7
These parameter values define lhe Mulie-51ep speeds selacted with the DIAG DXBS
309 DIBE digital nputs
These values are automaucally imited between mrunum and maxemum frequency
{par 1 1 1 2)

lsp-u'd i um-w-o—-«m-’m.ww.m11u.-.--.uwmm:
tnterorce * 4 o8s 1.1
ro.*- o 1 o 1 T T
{ i
|s. var f 9 o
¢ i
Pae 18 o ] \ | o
H
o L [ I
Jo + 20 o } 0 .
T . . . '
|
[ R ] ° | 1 | 1
Py I 1 ‘ 1 ‘ .

Tavie 3 4.2 Seleckon of muid step speed reference 1—7

$V9000 Multi-step Spesd Control Appiication Page 19

3 5 Speclal paramaters Groups 2--8
3151 Pacameter tables
Input signal parsmaters Group 2

Cooe | Pacameter Rarge I ) [w lm‘m P
’ I T M o
2t | Sawsus g u 63 | i a i 0+ Stant Wrwara | Stant meversa | 313
omcron | TeSuaSe  { Reeare
2 » Ska/Saop Run eratun
| 3 Suapse | S0 pume
. —
2 2 | O#A)uncuon a o s t ’ LR T 3%,
X o € tud closing contect
| ) | | 2+ Evtemnal tott opereng conact
i
i t h Aec fDmc wne cotachon
St Ravmsaifpar 2 14)
| 1 00 toned
¥ 2l vomat.
& 4 A 0w O M Dottt
4 + OC acaug awvmand
23 | v.sigratange — . 0 0010V 3]
{ 7 4 Cusaoen swtting range
24 ¥, unton soltng e [0 00-%0000%| 001% | 000N N 97
25 | V.ousomestingmes | 000 %00 80%] 001% | 180 00%, T 7
26 | v,.slgnatimversion — 1 ] 1 8 = et bwerses 314
= s
21 | V. sigrelter tve 000 -%00s| 20w | 0. T 6+ o taerng 318
28 | L. okgnaiangs 02 g 0 0:0_20mA 9]
| ca—20ma
2% Caseiom satong carge
29 | L.cusom semingminim ] 000100 00% | oa'\inm 39
2 90| . custom seteng masdm. [ 0 00300 0%, nms]mnn] 319
2 17| L. sonatewerson [ . ¢ 0+ Mot rwearus 339
) | 12 roverten
2 12| ignat e eme 001 0. 08w { 0% | T 319
2 13| Reterscs scatng o— we | o | T Savacts tne Sguaency st conres. | 320
v v w20 ' Doras 12 0w e evterance sigrad
2 14} Retersnos sceing o— Ve are Selects Pu bequency 1t cowes- | 3-20
b v—— LI | PO 10 Ow max swlorence spnel
;) | 0x Scamg et
s \ | o8 Scated matvmen vete
R o | T 1 T 00 matuee
oagri selecann . i 15V, (anning vekage eput}
n ! ! 2 . (snalog Oumand o)
2 W | Froe anatng rou. o e ] 0 notmcson
funciion ,  Recvomt cumens et g 1)
N ! ; 2= Rectucas OCAebrg Qvend
H K 32 Reducms . Srd Gosl, Sres |
1 1 4 = Reons onge suprvintn

ua.un-mmunuwcwmnmum
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Group 3, Output and supervision paramaters

Ot [ Prmemster | e g [ Oetas] Qutm
31 | Ansisg e tuncron ot 1 1 x>
3.2 | Anskgeupstmerams | 000—1000¢ [001s | 1004 3-22]
13 | Anatog oupns ot 1 0 3
Mrwaendon
314 | Ansiogeupu = 1 ° 2z
e
38 | Anaingount scate w—twomn | ™ | 100% 3
g ou-muam- on [ 1 x%
L7 | Ratey oupc 1 anction =] 1 7 323
18 | Rateyoupu 2 tncaon o—n 1 3 As pacamater 3.6 )
18 | Ciapiitreq et 1 (=] T T e 3|
suparvision Anciton Lelawien
2etephem
210 | Ovgna g B t 00—, {0Vt | bomr R0
Supervision vehe a1

2t arrverer valus can e Changed only when the drive is Sipped

SV9000 Multi-step Speed Control Application Page3-11
[ co | Pacameter Rarge Sep | Detenst | Oumtorm | Dwscrgmon. !hgi
3 11 | Ougnatreq S 2 o2 1 ° [ 321}
pwrvision Ascion . Low i
25 reghima
312 | Ougnt trog. Sva 2 0o+ [o1ra)onm 33
‘oupervision valus w12
30 e o2 1 [] oero X3
supervision fnction. ¥ 8 Low ik
2otk
3 v | Tompment 05—2000% |ar% |ra00% 3
Spervinion veds Terr
315 | Autewerce ot =] 0 ° ) X))
pervisien hcion Velowans
2= rgnimt
3 % | Rstersrcs bt 00« [01¢a] Ovm 3
parvinion vehs [T Xk
297 | Entorn teuta O dodey | a0—v000a 01| 03¢ [
3 18| Exem ot Onavtey | 0000 [014] 1504 32
313 ] one =] ' ° e 32
tomparstare bt 1540w bt
opondsion 2eripomk
10| one w_rsc | v | ©C 325
rperT tndk el
121 | vO-aupandie boart fopt ) o 1 3 Seu pararastar 3. Ex
3 22 | ¥O-enparser bowraiopt) | 0000005 0014 1004 Ses pamnaster 3. 2 »a
anvalog euiged Ser Sree
3 23 | ¥O-anpander board fapt ) o1 . L ] Souparameter 3. 3 »n
224 | ¥O-anpasuter buand fopt ) ot 1 e Sou porameter 3. 4 ¥
saingodtgd wrbvsn
3.25 | ¥O-mpentervomtop) | w—so00m | ¢ | woo% ‘Soe parsemter 3 5 »
Group 4, Drive control parameters
Cade | Pamemate Rarnge Sug | Oetmst | Cumorw | Deecrpman Pup
41 | Acx/Dec samp tehage [ 00—100s | 016 | 008 © .« Linear bl
20+ S-curve sccAdec S
42 [ Ax /O comp Tonape | 00—200s | 01s | 008 @ cLwer Faad
0+ S-carve acc Adec e
4 3 | Acceterstun Svme 3 6 1—30008s] 01s [ WOs 35
4.4_| Ovosterston e [0 1—o008s] 014 | Woe 3
4§ | Brake chopper . -2 1 L] 84 Beaha chopper ast in vne b
1 uake chappe: inwwe
2+ Extaomet boua dhapper
46 | St o1 ) . 0« Ramp %
1 = Fiying san

m|'-m-‘-w-n-q~m~um--w
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352 Oescription of Groups 2—8 parameters

Rarga Swp | Detad | Querni Owacyson Page Geoup T Protections
o1 o 0+ Comrg 32 e —
o _ Ve dare o e | Parae Rap 0| Ot | Comre Demcromon N ™
4 & ] OCwahng ey 05— t134( 014 |Ghe 32 ' Reaponse 1o { o o 0« M0 acton Ty
‘ Lonitt ] | rrtororca taut “w.
| 49 DCtraguma o Sa {000 755 G0nf G07¢| 0000 0 OCtmanotuSio | 376 ‘ "::“‘,'““"""“"7"
4 10| Tum anwaquencratOC [0+ 0 0mz| B 1rr| 15w [*2 | | 3 Fasm shwaps cossmng siap 1
7 2k e Aring ramo Swxy i ! b — — 4 -— ] 1
1 4 4 - . 4— + 2 | Resporme s L3S 0+ a sctan 187
| ¢ [OCaememmansan o0 200w G0+ ] Jons X rmen ot S \ | erternal tus ' Wameg
—_ - i 2 T sop aLconceng 0
)
3iFoum o g
Group 5 Prohibit trequency pacameters e . T e .
73 | Phase sapenmamn o o7 2 2 0o acwon %
| - — i e mohor 1eFma
} G| Pararoms bz o | Odad | Oao 4[5"'"" b ’ 74 | Geouns ace prosmcson 6 2 ? 2 0+ No acmon 1
‘ ~ ot mqussncy L 0 wel 00w 28 i . 2 Faa
pt e _ & X S S . = i sorms om0 2 0 o acnr 7y
52| Prorrurmamney Lol ¢ v o0n 0tk g mor i Wasray
Ange 1 agh eme [ EAN ) F 2 faa
$3 [ pronexmgmeey T LT 1o oomr i Y28 76 | otcr et prosecion [500—1300% 0% 1000% 332y
1ange 2w et ow s rash potre curact theorm | | |
§ 4| Prontbeqancy e [ o] ook 0= Prosta ange 2w oft 32 77 | Motor fwerras prosecion | 50 1500% | 10% | 450% uz]
arge 26 ara o roro Woquency oament | tluorom
33 [ Pronkn vequency e [o1a| oow e 78 | Mows Svermas grosecion | 053000 05 | 170 Ostack @bt « wrisccang | 303
cange 3 owant par 5.6 e conslant | e ~ ™ {0 ™R nornd civent N
5 6 | Prontttegmncy .~ | Otta| cOMx 04 Praiol ange Jx of 37 7TH | Mokr temarpromecaon | 108000 | bz | ISw T
cange 3tugh e REE] , treax pore bequency | i
710 | Stan pecsecaon L 0 Neacon S
i « Wameng
X . 2:Fam N
Group 6 Motor control paramaters 71 | Soaommecem S0 200% | % X0 yu
Cose] Pacarveser Rage | S | Ostast | Gaom] Ouacrpon Pae | |_thom
l 7 2] Satwne 70 12005 B+ 150s 3"
PR T — = o i T o | Qs Frequamcy arou y29 | L )
! | ** Speedconoal —
[PRISp—" I T e
6.2 | Swecngteauncy | 10 160ww [0 1wuW06de] | Owmndevanrp oy 32 e ot I . !
) T
63 | Fettwasenng W60 | 1ve | Pwam | T 329 i ) I oz [ 0 = Mo s Y
ookt [ -} v I | ! [
64 | vobage sttext 152006 | w0 [ aw | T 2 2:Faua
wesiarogoore B v y ¢ [775 | Unowtosaprs & '00—'300%] +0% | s00% %
65 | vezonve 00—, o] oore | 329 i A weskoning area 2 * Tacron N
! {7 %6 | Urowmaadproteon | 50—1500% ' 0% | 100% 335!
66 | WHzcuve midbont | 000100 00% 001K | 000% ES)) | | 1000 hequency 030 * Tarion t
s L] 4 Lr 17 | Urcwioadame R ED =Y
€1 | Ot vokage o 000—%0000% 00v% | oo | Tan 4
290 taquency * Vemm ]
€8 | OvarvoRage coroler 0—1 3 1 0« Controter &5 wmed oft 330
| 1 = Cantrober is oparating
69 | Undervokage coreroler [ + v 0 s Controer & rmed off 330
{ 1= Cantrote & cowatng
siote! I = Pararneter vatse can ba chianged orty whea the drive & sico0ed
i
'
P ¥
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Group 8 Autorestart parameters

Coxcte | Parserster Rrge o | Ostaukt | Custers | Doscriotion Page

L [ Automesc seeat. v ' ° 0 e natin e 336
runtrec of triee

82 Jasometcrasta moM | 1-8000s | 16 | 306 3%
Marrt erzirim vwi v

8.3 | Automesc restart. -1 " ° OcRamp 33
atart function 1= Fiying seant

8.4 | Avtomatic seetart sfer ot 1 o 0aNo bt
wrervokage ¢ = Yen

L3 [Ausmusc reatart sfhec =] 1 © 0o >3
evervotage ¥p e ves

0.6 [ Antometic restart shae = 1 ° Outo >3
ovavcimrend v 1evor

AT | Autowetc metart et ot . ° et 33
evturence s Teves

08 [ Automatc reatart st =] 1 ) ) 33
| evecnndenamosranre 1 ves
tak v

Table 1 5-1 Specisl parameters Goups 2—8

21 Start/Stop logic selection
0 DIA1 closed contact = stant forward
DIA2 dosed contact = stact reverse
See figure 35-1

Figure 35-1 Start foree/Sian revecse

When DIAT contact opens the deecton of rotstion starts (o change:
(3) N Start forward (A1) and siar reverse (OIA2) signats are octive
simuraneously, he start (arward signal (D1A1) has priorky

A) OlA1 closad contact = stant open comact = 400
OIAZ dosed contact = reverse  open contadt = forward

8 The frst selectod deection has the hghest prorty

See figure 3 5-2
.
w0 Ouo -
—amacy -4
.
-~y

g
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2 DAY Closed contact = stan ‘open contact = s1op
DIA2 closed conlact  startensbied  open contact = san disabled d
| Qutoun |
~equency

3 3-wae connection

3} OIAT closed cotact < stant putse
DIAZ closed contact = stop pulse
7 {DIAJ can be programmed lor reverse command)
See figure 3 53 | Paan 4 0

o | L

DIAT a5 DC brake com nand wu 2405 op mode  Ra

I ‘

1
H
5§
t
i
i
I
]

-
=
| N |
PR | !
Fpuels-1 Start putse /Stop puise ’ ! ‘
! 1 L. !
22 OIAS fumction 1
1 Exemalfsut closmgcontact = Fault 5 shown and dmve responds according
10 pacameter 7 2
2 Extemnalfauit, opening contact = Faull Is Shown and dnve responds acoording oz
o parameter 7.2 [
3 Runenable  contact open = Start of the motor disabled DIA3 as OC-brake command mOut and stop-made = Coastng
contact osed = Siadt of the motor enabled {
Figure 354 DIAJ as DC-rake COmmang nou. ) Siop mode = Ramp
4 Acc. {Dec  contactopen = Actelorston/Deceierstion time 1 selected gure
Gme select  contadt closed = Acoeleration/Decelerabon time 2 selecled ) Stop mode = Caastrg
% Revess  contact open -FM”Cu\humdblmk\gi
contact dosed = Reverse !l parameter 2 1 has value 3 23 V_signal range
& Jog speed contact cdosed = Jog speed zeiected for freq refer 0 = Sgnal range 0—10V
T Fautreset  contact closed = Resets of favks 1 x Custom sefbing range rom cusiom mewmum (par 2 4) o cusiom
maxemum (par 2 5)
& Acc/Dec operstion protubded
contact cosed = S10ps accekeration or decelersbon untl
the contact is openad 24 V,, custom setting mdnimum/maximum
% DC-brakng command 2s These pacameters set V,, for any nput Signal 5pan wetwn 0—10 V
contact = in Stop mode the DC-braking apecates
unti the contact is opened see figure J 54 Minimum sethng  Set the V,, 31gnal 10 #s minamum level select parameter 2 4
DC-brake cuxrent is set with pacameter 4 8 press the Enter button

Maxmom settng  Set the V_, sgnal 1o ts maxenum jevel. seled pacameter 2 5
] press the Eoter bucion

Notel  The parameter vaiues Can only be set with thes procedure (not with amow up?

i ik ariuiorioes
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28 V,, signal lnaversion !
V., & source B frequency reference: 28 Analog input 4, signat range fom, {
per ¥ 6= 1 (detuuk) 0=0_20maA
Pacameter 2 6 0 no mversion 1=4-20mA
of snalog V, signal 2 = Custom signal 3pan
Parameter 2 6= 1 inversion See figure 358
of anatog V_signal
w max. V_ signal » munenum set
speed 29 Ansiog Input |, custom
min V_ signal = maximum set 210 setting minkmuaninaximum
With these parameters you can i —~r B
scale the input current 0 |

211 Anslog input {_ inversion Foue 358 {, spnal everson
i, % source A freq Y
relorence par 1 § = 0 (defautt) *
Paramater2 11 =0 no
Weversion of {_input oon
Parameter 2 11 =1 wwerson
of |_input. see figure 3.5-9 Fames voras
max. || signal = minemum set o

Foued$8  V, ognelswerson
[ovas—

27 v, signat fier time
Fiers out disturbances from the

min | sonal = maximum set
speed
"~

—_——

212 Analeg input | filtec thme -2 52 —

incoming anslog {,, signel. A10NQ  Foue 3510 Anslog npul [, ker bme
siowsr Seg figure 3 5-10
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213214 R scaling vale | 2: Reducing DC orake . R
Scalas ihe basic reference curtant
Settng tents pax 1 3 <par 2 13<pac 2 14 <pac 1 2 | OC brakng cuirent can be e
Woar 2 14 Qscaing s setolf Ses igres 35 11and 3512 reduced w th Ihe (ree anatog
| nput 31gnal between currect 0 15
X 13y and Current set by (he |
{ Tt - - I nacameter 4 8 See fiqure 3 514
1 - feaati
| [ IS !
|-
]
( ( | | , S _
‘ Fag 02514 Re tuc 1g DC b ake ¢ rie
et ey 4 . . - -
| ! ™ f (R »::}q 3 Reducing acceierat on
T e S me and decelerat on
Figure 3511 Retence scang Fagrwe 3 512 Reforence scabng nmes )
oa 214 0 Acceleraton/doceleration ymes |
218 Free analog nput signat can be reduced with a free anaiog |
nput signal according 1o lhe Ul 0
Selecton of npwt signal of free analog nput (an pul not used for (eference signal) ! follawng fomutas. )
t '
0~ Not in use | Reduced time  set acc s
1 = Voltage signal V., i deceler Ume(pasr 1 3 1 4 4 I
2 = Current signal 1, 1 3 4 4) dvded by Ihe factor R — .
-~
! from the figure 3 5 15 —— ~..--J'
2 18 Fres analog input signal function I Farei515 R od
‘ decsleration trmes.
Use this pacameter to select 3 ~
function for a free analog put 1 —
@ ~ Function Is not used ':\ l
1 4 Reduang i
1 = Reducing motor cir ,' i Imﬂo'uue super . ,
rent bt (par 1 7) 1 |
i Torque supervision bmit can be
:: gral wil m:: l } reduced with a free analog input | |
0 and the maximum set { signal belween 0 and set i
with pscameter 1 7 , | supervision kit (par 3 14) see :
= figure 35-16
See figure 35-13 | . =, ‘ -
1 T B we i I T o |
= == I 31 Analog output function | N
I Figue 3516 Reduong lonue supervson
Figura15-13  Reduong max mokor current { hna
1
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See Labile for parameter 3 100
90 39 [ 36 Digltal output function
A i 37 Relay output 1 function
38 Relay output 2 function
32  Analog output filter time i oy
0N,
Fiters the analog output sgnal Satwng value Sgnat coment
See figure 35-17 | 0 * Not used Out of operavon.
33 Analog output lnvert o e
1 * Ready Tha deve % ready ©
Inverts analog output signal. 2 = Run The drive CPerBk (MO 1 FunWg) 1
Max outpw signal = muvmum B 3 cFau A tauk wp has
sot value 4 = Fauk nvected A faull ¥ hits ol coourred
w‘m: ACTHATY S = SVIOO0 overhesl wamng ampecature -70°C
::L“u max . . | 6 = Extemal A or waming Faull 0c whming depending on parametec 7
ez T+ Reterwnos tauft of weming Faull Or wirmung Sepenchng on persmater 7 1 ¥ anatog
— — reterence ik 4—20 mA and sgnel s <4mA
8« Wamang Ayt £ 8 werning adve.
34 Anaiog Foue 1517 Anslog ol Werng 9 = Aeversed The reverte command has been selecied
Defines the signal minimum to be 10 Jog speed selected mmwmu:w:mm
ekher 0 mA of 4 mA (g zero) ‘uz:u-a-a mwn:.-.q reached :nﬁﬂ:
Soe figure 3 5-19 13 Output freauency supsrvmmn 1| The oulped trequency goes cutsids of T set Supervision
Analog autput scale Low kmif Hegh benlt (s 3. 9 snd 3. ¥0)
8 4o Output trwauwency supervann 2| The skt of the sat supervision
Low it High bmk (e 3. 13 and 3. 1)
155 Torqus Sevt Supervisan The metor torque Goes Outside of Ihe St SupTVEOn
Low Srrekd Hagh Serit G 3. 13 and 3. W)
168 Active reberence reterence gows Ouside of the set
Supervision Low Bkl Hgh bt {pee 3. 15 and . 16}
17« Extomal brska convel Ectornat brake ONOFF
{pe L 17 and 3. 18)
18+ Comrot fram VO wrownaly Extornal mode setecied with prog
19= Orive temporaturs supervision | Tempemise on drive g0t cutside the oot supervision
e (par 3. 19 0nd 3. 200
20 Unrequested station deection | Roteion direclion of the molar sheft i difierent bom the
requesied ane
21« Externet beshe conmot swaned | Extemal brsha ONOF conrol (par 3 17 and 3 16) outes
active whwa trake convet & OFF
Scahng tactor for anatog output Tabie 352  Ouipur ssprais va DO and output retays RO ang RO2
See figwe 3519
Swgnal Max vatst Of the spnal 39 Output frequency limit 1 supervision funclion
S 5 N Qutput frequency BmK 2 supervision function
0 = No superaision
Ovtent e 1 = Low it supervision
e
[Wotor speed | Mas speed in ) 2= High Bmit superviion
Moo oo | 227 1 the output frequency goes underiover the set it (3. 10 3 12) this function
[Motor power “'Tv genorates a waming mesaage via the digial output DO or via & relay output RO1
m" 1000v - or ROZ depending on e seitings of the parameters 3. 6—3 8
3110 Output frequency Kmi 1, supervision value
12 Output frequency kmi 2, supeivision value

Fipwe 3519 Anslog oupul sceks

The ¥ value 1 be sup bythe 393 1)
Ses fgure 35-20
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313

37
318

Torque mi  supervision function

0= No supervaion P
Low Urvut supervision LI, i

2 High ke supervison

¥ the calculated torque value goes Fer @
undesiover the set kil {3 14) thes

funcuon generates a warning ‘
metsage via the dgtal output DO '
o via & relay output RO1 or RO2 .
depending on the setings of the | tesmen ; g e
poramelers 3 6—3 & o’ m i o 1 %0

0 no— D ho— J

Fpu 1520 Output Squency suporvsion

Torque limit supervision vaiue
The calcutaled torque value 10 be supacvised by the parameter 313
Yorque supPerVisIon value can be reduced baiow the setpoad with af ree anakog mput
QN3 see parameters 2 18 and 2 19
Reforence limit  supervision function

0 = No supervison

1 = Low ImR supervsion

2 = High limit supervision
fthe vshue O the set kmd (3 16) this functon genecsies a
mmwhmmwiwvﬁamﬁqwnotuﬂoz
depending on the settings of the 3 63 8 The super
the cuent active reforence lanhemmAwB:d«memaﬁ
input or the penel reference I the panel is the active control source
Reference Himit  supervision vaiue
The frequency vaiue 10 be supervised by the parsmeter 3 15

Extornal braka-off detay - - B
Externai brake-on detay -— P i
=z | [ !
The lunction of the extermnal barke - ———— i
can be delayed fom the start and - — b
s10p control sigaals with these e |
perameters. See figwe 3.5-21 s |
The brake control signat can be - \
Programmed vis the degial output — - - !
D01 or via one of the meley outputs — o~
RO and ROZ. see parameters 3 l
638 '
J

Fopen 3521 Extomal brake control
#) StartStap kogec selection pec
21=01002
) Start/Stop logic seiecton par
Z1ts3
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~n
N -

43
44

Drive temperature limit supervision

0 No superison
1 LOw Wmet Supervaon
2 High Wme supervision
4 the lemperature of the unil goes underiover the set hmut (3 20} thus funclon
QENErIES & wHTUNG MESSIPE VIa Tha thpka! output DO o W2 3 reday output RO or
RO2 depending on the setings of the parameters 3 63 8
Drive temperature limit valus

The vaiue 0 be sup by the 118

AcciDec ramp 1 shape

AcclOec ramg 2 shape

The acceleration and deceleration (amp shape can be programmed wiih these
pacameters

Seung the vaise 0 grves you a enear ramp snape  The ot kequency mmediately
1080w the iput with a ramp tme
setby parameters 1 31 4(4 3 4
4 for Acc/Oec me 2} * pai

Settng 0 1-~10 sacondsfor 4 1(4
2) causes an S-shaped ramp The
speed changes are smooth
Pacameter 1 /1 4 (4 N4 4)
determines the camp ime of the
accelerationideceieration in the
ruddie of the curve See figure 3 5-
2

i
| S—
gure
Accaleration thme 2

Decaleration tere 2

These vatues comespond 10 the bme requared for oupUt frequency 1o accelerale

from the set minemum frequency (par 1 1) 10 the Sot MaxIMUM frequency (par 1
2) With ihis parameter 1 s passdie (0 set two different acosierabonideceiecaton
teves for one appication The active set can be selecied with the programmable

signal DIA3 See 22 N be reduced

with a free snaiog Nout s9nal See parameters 2 18 and 2 19

Page 3-26 Multi-step Speed Control Application S$V3000
45 Brake chopper
0 = No brake chopper
1 = Brake chopper and brake resistor instatied
2 = Externsl brake chapper
Whes drive is the in the inerts of the motor

46

48

wmmummmmﬂmm H the brake resstor 15 selected
correctly the deive is sbie to decelecale the load with & torque equal 1o thal of
acceloraton See the separate Brake resistor instaltation manuat

Start function

1 The drive starts inio a running molor by first finding the speed the mokor i
mummmnmmmumm

frequency resched. The outp: Y 0 the
peararnaters. .
Use this wolor mey g ks given
ride roug! vokage
$40p function
Coasting'

©  The molor cossts 10 an unconirolied stop with the SVH000 off, sfler the Stop
command.

Ramgp

1 Afer the Stop commaend, the 3peed of the molor is deceiersted according
0 the decsleration ramp Wme ¥ Oy & tugh &
oy be NECESIArY 10 Use an extemsl braking resistor for taster
decelerntion.

DC braking current

Den oCc g ls ON or OFF % braking durabon

tme of the DC-brake whon the molor ks stopping The function of the DC-brake
depands on the s10p funciion, peramaeter 4. 7 See fgure 3 5-23
0 DC-brake i notused

0 OC-brake is in Use depending on the selup of the stop function
(param. 4 7). The tima is set by 1he velue of parameter 4 9
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Siep-function = 0 (coastng),
Afier the stop command the mokor will coast 10 a stop with the SVI000 off

With DC-iyecton, the motar can be elecincally stopped in the shortest possible
teme without using an aptional external braking resistor

The bratung time & scaled socording 10 the frequency when the OC- braking
starts i the frequency is > nominat frequency of the molor (par 1 11} the value of
parameter 4 3 determines the bralang tme When the frequency is < 10% of the
noawnel, the brakng tme 5 10% of the set vaiue of parameter 4 &
‘Stoo-function = 1 {ramo}.

Afer a Stop the speed of
amp

wwwmc 10

due 1 Woed inertia DC-braking starts at a

e Pt s P11
[y “
Ot by
Voawr opent
Ot ropuancy
OCareung O Ot~ e
* | oCaameon
. N .
. Fry Ca TESNLIIY X
= 1 = w—
Foure 1523 OC-draking $me when skip = cossting
The braking time & defined with
parameter 4 § R
a2 high inerha axists R 1 - R
recommended 10 use an sxtormnal e
beaking resstor for (asler
deoateraton. See figure 3.5-24
Execute frequency of OC. !
brake during ramp Stop ' O dmstng
‘
Seofigure 3 5-24 s}
|
+
[
=L -

Fouwe IS4 M-—mm
Kanciion = ramp
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61 Motor control mode

. DC brake thme st start " —‘ﬁ © = Frequency contiol The 1O term na and pane! references are lraquency

et refecences and the drve CONUOFS the output frequency {ouput

0 DC trake &8 not used l (vz) %eq resokaon 0 01 Hz}

0 OC-axake & actree whan the { 1 Speed conrol The VO 1emminal and panei relerencas are speed refarences
start command s grven This and the dnve controls the motor speed (control accuwacy 1
pacameter defines the tme | {sensocless vector}g 5%)
before the brake 13 released
After the braka is reieased 62 Switching frequency
the outpul frequency t Molor nose can be menumized by using 3 ngh swictwng hequency Incieasmng (he
naeise's accord ng to the [ f— - swrctung [requency reduces Ihe cusrrent capacty of the SVS000
set stant tuncton parameler Juel
e e “c"mm p . Betore changing the kequency kom the factory Getautl 10 kH2 (3 6 kH2 >40 14 jctech
paranetors (13 41 or d 2 l 37 [P, 1he drive devalng n the cueves shown w figures $ 2 2a0d S 2 1 chapler S 2 of the
41} Seefigxe 3525 — User's Manual

Fgure 1525  DC-beaking tme ai start (3] Field waakening point
64¢ Voltage at the field weakening paint
$ 5 56 Prohibl frequency ares The field weakenng POt 1S the oulput requency whese the outpul voiage
Low fimturigh timk reaches the set maximum value Above that frequency the outpul voltage remans
al the set maximum vaive
Below that frequency outpul voltage depends on the settmg of the VIHZ curve
' pacameters 1 6 1 36 56 6and6 7 Seefigure 35-27

in s0me systoms « may be When the parameters 1 10 and 1 11 nomnal voltage and norminal frequency of

NecOssary 1 avoud cenamn ‘ the mokor are set, parameters § 3 and 6 4 are 3iso set automancaty 1o e

wequencies because of comesponding values i you need deferent values for the fiekd weakening pocit

mechanicsl resonance problems. [ and the Maxsmumn OWput voltage change (hese parameters glier setung

With these pacameters & « possibie parameters 1 10and 1 11

:'o set kmits for three sk p - { 6% ViHz curve middie point frequency

equency” regrons between 0 Hz gy
200 500 Hz The acouracy of the o ‘ 1 the programmable V/HZ curve has been seiected with parameter 1 8 this
Seteg &0 § Hz Soe fgured 526 p parameter defines the meddie frequency pomt of the curve See figure 35 27
. 352 & o 66 ViHz curve middie point voltage
xampla of profuut frequency
o aea seting i the programmatie V/HZ curve has been selected wih parameter 1 8 Ifns
parameter defnes the middie pont volage (% of motor nommal vottage) of the
curve See hgure 35 27
67 Output voltage at zeco frequancy
H the programmabie V/HZ curve has been seiecied with parameter 1 8 thes
parameter defines the zeco kequency vollage of the axve See figure 35-27
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(¥ ]
.9

i Pacameinr 66
Detaut 10%

Parsmatec 6.7

Ootat 13%  f—ul ’
Parnmeter 65 Porsmater 63 1Y)
Ontack § M}

Fipure 3527 Progranmedie VA cave

Overvoltage conteoller

Undervoltage controtier

These ooy 10 be switched ON or OFF
rmw-ymmmummmmumwmmm 15%—
+10% and the spplication requines a constant speed. If the controlers ars ON they
will change the motor speed in tage cases Ov ge = faster
undarvokage = slower
Overfundervoliage tips may occur when controfiors are not used

Resgonse (0 the reference fault

0 = No regponse

1 « Warming

2= Faull, s50p mode sher tauk acconding (0 parametes 4 7

3 = Fauk, aways coasting sop mode sflec fauk
A waming or a fsuRl action and message is genecated ¥ the 4—20 mA reference
signal is used and the signal (ails below 4 mA. The information can aiso be
programmad via G outpit D01 and via relay ougnsts RO and RO2
Response to sxternal tault

0 = No response

1e

2 = Faul, s10p Mode after tauk scoonding o persmeter 4 7

3 = Faull, si0p Mmode aher fauk shvays by coesting
Amuammmmhwmmomlmw
n the digh The into digital output
DOIMMM-VMRCHMRM
Phase supervision of the motor

0 = No action

2=Fant
Phase supervision of the motor ansures that the motor phases have approxsmalely
oqual current

Ground fautt protection

G = No acton.

2= Fauk
Ground tauk protection ensures that the sum of the motor phase CUTents is 2eco
The s1landard overcurtent protechon is atways working and protects the frequency
converter (rom ground taults with ugh curment levels

Pacameters 7 $—T 9 Motor theemai protection

General

Mwwauwmmmmmm The SV9000 dnve
highex axtent 1 the motor K the load requites
mwwmbnmmmwmmm This is true

With fow the cooling effect of the motor
msmﬂwmwdmmkm # the motor & equipped
with a separately powered extemnal tan, the load derating at fow speed is small.
Motx thermast protection is based on a calculated model and K uses the output
current of the drive 1o determine the load 0n the motor When the motor is powered
from the drive  the caicutated mode! uses the heatsink temperature (0 determine
the indal thermal state of the molor The calcutated modet assumes that the amblent
temperature of the motor is 40°C

The thermal
whwsnwwmmmmum This
current Kmit is & function of the output frequency The curve for Iy is set wikh
pacametors 7 8.7 TandT 9 refer to the figure 3.5-28 The detautt values of these
parsmelers are set fom the motor namepiate data

wmwwu&nwmﬂmnmmumﬁq
The thermal stage changes with the square of the curent. With output Crarent at
stdlymmwwnmm-mmnmwu|2c%d|'me
thenmal stage would reach 144%  The function will tnp the drive (refer par 7 S)¥
the therma! susle resches a valus of 105% The response time of the thermal stage
ts determined by the ame constant pacameter 7 8 The larger the molor the longer &
takes lo reach the final lemperature

The thermai siate of the motor can be monkored Hrough the displey Refec to the
tabie for monkoring kems. {User's Manuat, table 7.3-1).

CAUTIONI The calculated model does nol protact the molor £ the cookng of the
motor 15 reduced sikher by blocking the arflow or due 1o dus! or durt

Motor thermal protection

Trippwing and waming will give & dispiay Indication with the same messege code if
rigoing in selacied, tha drive will 30p and acivale the (auk siage

N
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O 0 e stad y satting the 100 will resef the stall Seme
counter 10 Tero Ts Motor thermal protaction, time constant
76 Motor ection " Ths time can be set between 0 5—300 minuies This s the thermal tyme constant
hermal prot break poimt current of Ihe molor The arper the molor the greaer the 1ame consiant The tme coastant
The current can be set betwaon 50 0—1500% x I s defined as the hme tat & Lakes the caicuiated thermal stage 10 reach 63% of ts
This parameter sets the valse for themmal cument st frequencies above the break funal value
oMl on the thermal current curve See figure 3 528
The motor Therthal e s spacifac 10 3 MOtoX design 3nd A vanas between diferent
The vaiue 13 set a3 8 percentage of the motor nameplate nomnal current, molor mantacturers
paramater 1 13 not the drve § nomIne! output Current
The delauk vaise for the (e constant 1s Caiculated based on the motor namepiate
The wh
M-L‘U‘;TW;W:L‘::::” 1ch the mokor can withstand i dwect dala from parameters 1 12 and 1 13 M eaner of Ihese parameters is tesel then Ih <
howt beng. paramater & set (0 Jefaul vaive
Mpaameter 1 1315 sdpssted tha parameter & aulomatcaly restored 10 the
il Hine MOIOrS 1 Lame 1S knOWN (grven Dy INe MOIor manulactuwre) Ine me constant
deta parameter could be sef based on i time As a ruie of thwmb the motor thermal
s«nwmmw(aumuna)mmmummw tume consiant m minutes equats (0 2xtg (g N Seconds s the teme a Motor can safely
axvent of the drve Parameter 1 7 slone outpust operaie sl s&x mes ihe rated curent) f the drve is siopped the bme constant s
of the drve P internalty ncreased to three times the sel parameter valuve Cookng in the slop
| stage s based On convection wih an ncreased tme constant
i
oot 79 Motor thermal break point fr y
G - -
o 1T Tha kequency can be set between 10—500 HZ Thus s the kequency break powt of
o the curve Wah 3bOve thes point the thermal capacity of
Po e — the molor 15 assumed 10 be conslant. See fligure 3 5.28
' The default valsa s based on the Motor's nameplate data, pacameter 1 11 s 35
: Hz for a 50 Hz molor and 42 Kz for a 60 Hz motor More ganerally & & 70% of the
Po 12 . Yy 8t the fueld 0 point 6 3) Changung sher parameter
' 1 HUS Jwiremmmuhtsddﬂm
. 710 Staf protection
| f e Opecabon
Py - 0 = Not n use
1=
Fgure 1528 Motor thevrnal cument | curve 2 = Trp function
Trppng and wamung will gve 8 dhsplay indication with the same message code i
tnppmg is seton, the dive will siop and achvate the fauk stage Setbing the parameter
17 Motor thermal protection xero frequency curment 10 0 witl deacivate the protecton and will reset the stall trne counter 10 zero
The curent can be set between 10 0—150 0% x Lu,
Ths pacamaeter sets the value for thermal cument at zero frequency Refer to
figure 3.5.26 '
The defact vakse is set assuming that there & no extemal tan cooling the mator !
a0 extemal tan s used tha parameter can be set 1o 90% (or higher} !
The veiue is sel oz 2 ge of the motor's. nominal cuent. }
parameter 1 13 not the drive’s nominal output cument. The mator’s nominal !
curment is the curment which the motor can stand In direct on-fine use without
g My ge 113 this s !
frestored 10 the defsult vaive
Sethng tius parameter (or paraeter 1 13) does not affect 10 the maumum out l
put current of the drive Parameter 1 7 alone determunes the maximum output bt b e} & e i
currend of the drive Figune 3.5-29  Calcakatogg motor tempershure
1
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Parameters 7 10— 7 13, Stall protection
Genersl

713

Parameters 7 t4—7 17
Underioad protection, Genenal

mmmmmmmmmummmuu

tme of stall be than with motor
hermal protection. The stal state is defined with two parsmeters, 7 11 Stal Curment
and 7 13 Stall Frequency f the current & higher than the set lmk and owput
frequency s tower than the set mi the stal state Is true  There 15 actually no reat
Indication of the shafl cotaton. Statt s atype of

Stall current Nenkt
The current can be 3ot between 0 0—200% X Luaior
ms«rq.e:sao The vatue is set as

ol th s 1130

restored 10 s defaull value

a atak thy ©bde

Stall time. 4,

The time can de set between
2.0—120 5. This is the maximum
aliowed time for 8 stel. There is '
an intermal up/down counter o
count the stall time. See figune et area
3.5-31 ¥ the etelf ime counter |

‘velue goes above this §mk the
projection will cause 8 Yip {refer (SRR
0 perarmeler 7 10).
Maximumn stall frequency -

The frequency can ba set T ot o

n & stak, $ve outpit frequency Figure 3530 Settng the stall charsciensscs.

The purpase of molor underioad Par 712
profection is 10 snsure that there
(s joad on the motor while the

CEVE 6 8 sqUAred CLUIVe Set Figow 31531 Counng the sial me

fieid weakenng pomt. The protection is not active betow SHz (the underioad
counter value ts stopped) See figure 3 5-32

The lorque vaiues for setting the underioad curve are set with percentage values
winch sefer 1 the nominal lorque of the motor The motor's nameplate data
parameter 1 13 the molor's hominal current and drive's nomwnal current icy are
used 10 find the scaing rabo foc the antemai torque vatue K other than a standard
MO 15 used with the drwve the scouracy of the torque calcutabon is decreased
Underioad protection

Operaton.
0 = Not i use
1 = Warnng
2= Fauk

Trpping and wernng wifl gve a despiay INKIC0OA with the Same message code H
ipping is set active the drve Wil 1op and activate the tault stage.
Deactivating the protection, by setng this parameter 10 0, witt reset the underioad
time counter 1o Terc

foid area load
The torque mil con e set between 20 0—150 % X T gue-
mmumwummmmmm outpa

Y is sbove the fu See figure 3.5-32 Npsrametor t 136
adursiod. this parameter i sutomatically restored to &s detaclit value
pore losd

The torque lmit can be set between 10 0—150 % x Toueer-
This pecametor & the value for fhe minimum sowed torque with zera frequency

Reter 10 the figure 3.5-32. ¥ 1 13 4 ack
restored © s detaul velue.

Underioad time

Tivix time can be 3ol between 20—600 0 s

This is the for. state There is an niemal up/down

counter to sccumuiste the underload time Refer to the figure 3 5 33
# the underiosd counter value goes above s IR, the protection will cause 8 Np
(roter 10 the parsmeter 7 14} i the drve © stopped the underioad counter  reset
o zero

v vy

oo~ o U e

Fgure 3533 Cauntrgd v underioed brng
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[ R} Automatic restart numbaer of tries
2 Automatic rettan trial tims

The Aulomatic restart lunction res(arts Ihe deve after the faults sefecied with
Pawameters 8 4 & 8 The Slad luncbon Ior ALOMANC castart s selected win
parsmetor 8 1 See figure 3 534

{ 1 ont 3
B P82

; th 4 M |

! Treve ot Four taume
s
L sT08 i ‘

Figure 15-14  Automabc restat

(R how many restacts can be made dunng the
tmal lene set by the parameter 8 2

The me counting SLarts kom the first autoresiant If the number of restarts Goes not
exceed the value of the parameter B 1 durng the nal lme the count 1S cieated aftes
the tnat bme has elapsed The next fauit starts the count ng agan

83 Automatic restart, start function
The parameter defines the start mode

0 = Start with ramg
1 Fiyng stad see pavameterd 6

a4 Adtomatic restant sfter undervoitage trip

0 = No sutomatic restit after undervolage fausk
1 - Automatic restart aftec undervoliage fault CONANION returms (o ihe
normal condition {DC-nk voltage retuns to the normat tevel)

25 Automatic restart after avervoltage ttp
0 = No MROMBHC restact after overvaltage tauk

Mukti-step Speed Controt Application Page 3-37
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Notes

Automatic restart afler reference fault bip

0 No automatic restarn afier reference faut

1 Automate restar aflec anatog current reference sQnal (4—20 ma}
retrns (0 the nommal ievel (>4 maj

restari after fault tetp.

0 No sutomauc restart afier temperature (aut

1 Automatic restad afier healsak lemperatice has teturned 10 Ks
aorrnat ievel between 10 C—+75 C

1= ater age (R 1o the
noraat congition (DC-Hnk volage feturns 1o the aocmal level)
86 A restart after trip [
0 No after fautt
1- restact after tauns i
]
)
[
|
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Paged 2 Picontrol Apphication

41 Genersl 41 Control signal toglc
The 10gic flow 0f the VO-Contof signais 50d PUSHDUTION Sagnats from the Pene! 15 Shown n Igure

in Pl controt applcation there are two 11O
ferminal controf sources Source A s the Pt
conirotier and source B 13 the drect equency
“eterence Tha control source & 3eieCted with

86 nput

he Pl-coniroker reference can be selected
from an anaiog mput motorized {digital)
polentiometes of panei reference The aclual

value can be selected om the anaiog mputs
or kom mathematical functions of the anslog
inputs

The dicect hequency reference can be used
tos controf without the Pl controlier The
fraquency refarence can be setected from
analog inputs or panel reference

* NOTE! Remember 10 connect CMA and
4 2 Controt WO CWB inputs
P1 ooty
oo 3 Tormensi Sgnal Description

angs 020 mA

VoRage for swhches etcmex 0 14

Ground kot rwiurencs snd control

Contect epen = stap
Contect chued * start

Cantact apen = ne ackon
Contact cosed = taukt reset

Connect ia GNO o¢ + MV

Voltage lor switches (tame a3 86)

Ground for ewterence and controls

43

38488825 %

Programmebis ( 3.8 Foue 431 C e PI- Ce
Open colector 150 mA, V<48 VOC Sevilch, ~"M based.
Programmette { por 3. 71 POSANS S 572 based on the tackory setimgs
Progranmmabie (par 1.8
e of the
with 2-wwe
i
Paged-4 Pi-control Application SV9000 5V9000 Pi-control Apphcation Paged 5
4 4 Basic parameters, Group 1
4.4 1 Parsmetec table, Group 1 442 of Group 1
111 2 Minkmum / maximum frequency
| Cooo | Pwmwvene P |owp | Detwa | Oweow | Duscrpton Defines frequency s of the V9000
41§ Mrimontemancy Ot 1| oMt s I The default maximum vaiue for parameters 1 1and 1 26 120 Hz By seeng 1 2
= 120 Hz when the drive is stopped (RUN ndwcator not k) parameters 1 1and 1
12 AR frjtte | G 4 I 2 ave changed 10 500 Hz. Al the same time the resoksbon of the panet 15 changed
13 | Accetemten e 1 01-30000s [0 ts 10 Thme om e (1 NOLL(12) | 45 om0 0t Hz w0 1 Hz
14 |Doowwammweat | 01—30000s [01s | 104 i fom o (1 DIOLL(E U | 45 bl "‘":""‘:“’“m"'“'m“"mwm‘gw”
=3 — — 1 | o e 1 3 1 4 Acceleration time 1, deceteration time 1
L8 | epuwtove | 0.00-32000s J0Ots | 10008 0= 0 Integral tme ruse 5 © the tme odlor the t ©
17 | et 01255 kgve [0 14 {15210 Ouput cument st (N ot 9w it | 46 ate from the set manimum frequency (P 1 1) 10 the set maximum fequency
16 | WHEseo secm o2 Ll ° Setinen Fry (por +.2)
16 Squared
! 2+ Prograrmmable WHZ o 15 Plcontrolier gain
1 vn“.] —t 1 0 Qetire pPry This parameter definas the gan of the Phcontrolier
1 = Atomaiic torue boout  this parameter is set 10 100% & 10% change n emor value causes the controlier
+ 90 | Somiratvetugs wo—esov fiv | mov Vieltags ande 1 Cutput 1o change by 1.0 Hz.
- 25 m—:; N the perametar valua is set 10 0, the Pi-controlier opersices a3 an oontroler
v Voo coded 16 Plcontrolier ke
[R]] wsore jva | ow o e Aamapinte of o
o owte h Defines the integrason Sme of the Pi-controlier
1.Q | Mowiratepess 1—200000m [1m {1720pm A 0 e resmepinty of ] 17 Current Smit
o - hiniunase Ths the molor current that the SVB000 wit
[X) H.--J 25cion 18] tow  Swihe aameptite of -7 peovide short term.
Soum 18 VA o seisction
hief bnsaieanall B Lk e “ Linear  The votage of the motr changes inearty wih the frequency in e
M0—420 v Volugs ande 4 constant fux sres from § Hz 10 the fisid weskening point e
[ ] ©
A e
S50 sV Volage code § A fnear VHZ catio should be used m constant torque spphcations.
115 | Parnmetes conosst o1 ' ° Visibiny of e pacameters r This default setting should be usad N thers Is no speclal requirement for
O All parmneter viatote a
1« Only grosp 1 1n visity nother setting
v jnten i ' ° #=Changes erabled “ rtwn;::n-umomhnﬁ:u o
4 = Changes disabies 1 point (par 6. 3) where the nomnal vokege i suppiied 1 the motor See
fgure 4 4.2

Tatle 4 4-1 Group 1 daeic peraneiens

w--mmmuw

)

Oty whan the drive 1 stoppec

< ¥ 1 2> matr synche. speed, check sullahiley
for mptor and drive sysiem
‘Sebucting 120 HI/E00 HZ renge 649 page 4-5
= Outaskt vuius for & four pola mler Snd &
aarninal slse SVI000

The motor runs undermagnatized beiow the feid weakenng posnt and produces




Page 46 Picontrol Application 5V9000 ) $V000e Plcontcot Application Page 4 1
[ 1 1 110 Nominal voitage of the mator
I up Find this value V_om the nameplate of the motor
— | " Ttus parametec sets the voage at the field weakenng pomnt pacameler 6 4 1o
v | Ovma sapmennt ok ety pcare 100%xV
N Ea= —
1 4 { AR 1 Nominat frequency of the motar
{ ! Find the nomunal fequency {_ from the nameplate of the motar
-~ | Thes sels the of the leig g pont 6 3 10
/ Ontint ol | e same value
Secpmry of ten
Samws TR 132 Nominat speed of the motar
¥ e e Find thus valse n_ kom the nameplate of the motor
. I AIREY Hominal current of the motor
Fupua 442 Lanear and squaned VIHZ curves. Find the vaiue |_from the namepiale of the motor The intemal motor protection
I function uses s vaiue 83 8 reference valse
Progamm  The ViHz curve Can be programmed wah three defferent poimts, 1
VMzcurve Theg for e = chaptec 4 5 2 { 114 Supply voltage
A programmable V/HZ curve can be used d the standand settngs do Sel pacameter value according 10 the nomnal vorage of the supply
ot salisty the needs of the apphcation See figere & 4-3 Values are pre-defined fof voRage codes2 4 Sand6 See lable £ 4 1
115 Pacamaeter conceal
, Delines which parameter groups are avadabie
v
Paramatier @ = all parametergroups are visiie
| 64 1 1 = only group 1 is visibie
I : 116 Paramaeter value lock
I ¢ ’ Defines access 1o the changes of the parameter values
i Parameies €6 J
Dstat 10% t ‘ 0 = parameter value changes enabled
' N
| Paramete 67 I f 1 = parameler value changes disabied
Octat 13% 4 L |
| Pacamater 65 Pacamerw 63 ] l
| (Detauk $ Mz} To adjust moce of the functions of the Pi-Control application see chaptec 4 5 10
1. i modity the pacameters of Groups 2—8
Fgure 443 Progeammabio VHZ curve ‘
19 ViHz optimization
Auomatc  The voltage (o the motor changes automatcally which makes the !
lonque motor produce enough torque 1o start and run st low frequencies
boast The vokage inarease depends on the motor type and horsepower
Automanc torque boost can be used in apphcatons where slarting torque due 10
Starng Inction « tagh, € g 1 Conveyors.
NOTE! in hugh ormue  iow spoed appikcabons & 15 Mkedy e motor will overheat.
# the motor has Jo run for under spocal
alenbon must be pawd to cooling the motor Use external cookng for the
molor A the temperature nse s 100 hgh
'
!
Page 48 Plcontrol Application SV9000 SV9000 Ptcontrol Application Page4 9
4 5 Special parameters Groups 2—8 ’ Com | Pararaer Rarge Stec | Oetaust| Cusmam | Owscrosion ~JPaee
451 Pacameter tables 274 | toax iagean G0 | os | w0 j | [
PO CIO W van s | own
([
Group 2, Input signal psrameters FRYY [ — P 1 L 0 « Anslogvoksge e 2y | <19
#agriad {source A] 1 1 & Ansiog Cunend Vet g 4)
Crxse | Pacameter Range | Swp | Oetad | Cusor | Daacrgion ] “(s"""""sl"’""“‘“‘
21| D2 tagon 0w 1 1 0= Notvaed £ ’ ! 3% Sl o et mokor gt
frearina 5} 1 Ext fauk. cloving conact { | 1 4.2 S0 hom remal mator pal
2+ Exwmal tauk. opening contact % SVE000 s sopped
32 Run eratie
4= Acosler Kbeceier e selecion, 216 | Prcorwoler achmt -3 A ot On A vaus 3 419
5 = Revoree vk Saleceon 1] S m A o ACKN D
6= dog. TuAcuelt A2
b 3= Acka 1 Ackal 2
&= Acc Mec operabon pronel o2 1 2 ™ a-19)
9« OC-praking convmand s voRage
10 = Mokos (chghnd pox P 22 Cuventinput
22 | OW3Ituncaion [ 28] t T 0 =Hatuesd “16 . o2 1 ° Datis 19|
Qerinat 10) 1 » Ext Gul, coatng comtact 1= vokage.
2= Extemel ekt gpening contad 7= Curventngut
3 Fun eratie i3}
45 Ao Adec. Bme selection 776 | Achaalvakea 1 32600%— ] 00v% | 000% 0% = 0 i acaing
5o Ravorse e acate *X2000%
$ 2 Jogebesa 220 [ Ackastvamee ¥ 32000%— | 00v% | ra00% V00 X = Mo madrir scoAg. 19|
L el e ecie «320.0%
8¢ Acc Kec apershon provel
2o carenana 221 | Acust v 2 2000%— |00v% | 0.00% 0% & 3 mrwrvam scateg 4
10 o Saok* {cighat) pox. DOWN i scan ~X20.00%
2.3 { V.. vigraicange L ¥ 1 [] 0010V 4w 222 | Achusivahse 3 22000%— | 00 | 1000% 100 % = No savasm scaing 19
1 & Custorn seming fange max acals ~10.00%
2.4 | V,omomseting smin. | 4.00-100.00% ] 0.0¢% | 000% 23 223 | Ervor vahas kwersion =] 1 0 O=No -1
Ve
25 |v. .00 00t% | tosoon 16 L re=
Prczriroler el
28 | Vo sratowareon - 1 o Py " x - (h‘;‘ﬂ-,, At i J
14 wartnd
Promtoier PE>
27 | Vawy . oste | 4w e ] o B ot “_h"—“ Pt Cthe |00
14 [ Legraiangs -2 1 ° 05 0-20mA a7 226 | Owect frequancy o4 1 [} 0 = Analog vokage dgnt gem 2} | 4-20)
1e420mA ewtoronce source 8 1 = Arwalog Curveed gt e 4}
2= Custom eelling range . 2 « Sel cufarence om tha perel
29 | Looumom semngmn | 000-400.00% | Q01X | 000% Faoyoek]
3 & Sagrat feom wvhermal mokor 0l
2 40 | L.custom setang max | 9.00-10000%] 001X | 100 60X 4 v Sl hom kernat moux pot
EER N = T 0 reastd SVI000 sovped
227 | Source 8 retecence o 1 | orr Sebects P frequancy hat 2
212 201—10, sty marumvain | par2 2 Comeagonds 1o e min
Loy 00w | 0w estorance signal
7 13| Dwsaneson [ ) € 420
rovairrn 228 | Sowce @ raterence o4 |[tw | o Satec e uquancy hat
g mantrurm vetne an Compagnds to vt max
svtorenvm sl
O Scaing o
| 0 = Scated massrm veAs
Hatel ] = Focomerer vorse con bu changed eny when e e % shopped
Hote! ) + Paramesss vohse cun e Changed sndy when e dve & supped
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Group B Autorestart psramaters
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LY} AUIOMAS restart shar o 4
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A5 T Aukmatc rontan st ° Yoo <381
overvotage | B
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reteronce oo v 1
a0 | Avomanc roatan ster = o %
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L tat¥O 1 ]

Tabie 4 5-1 Special pacameiscs Groups 2—8

$VI000
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452 Description of Groups 2—8 parameten

21

DIAZ function
1 Externalfauft  cosing contact

2 External (auit.  openng contact

3 Runenadle  comact open
contact dosed

4 Acc / Dec contact apen
time selenl comact dosed

5 Reverse contact open
contact dosed

6 Jogspeed  conact dosed

7 Fauttreset contact closed
8 Acc/Dec contact closed
opecaton
orohibred

9 DChaking  conact dosed
command

10 Motor(digital)  contact closed
oot Ue

FauR s shown and dive responds
accorhng to parameter 7 2

Fauk Is shown and drive responds
accoerding 10 pacameter 7 2

Stiarn ol ihe motor drsabled

Stan of Ihe motor enabled

Acceleraton/Deceleration tame 1 selected

Acceierabon/Deceleraion time 2 selacted
Forward #two or more nputs are
Reverse programmed o reverse only

one of them 15 requared 1o

reverse

J0g speed selected for requency
refecence

Resets al faults

Stops acceleravon and deceleration unt

he contact < opened

in the stop Mode the DC-braking operates

unid The contact s apened see figuce £ 51
DC brake current s set with parametes 4
8

Reference mcreasas unl the contact s
opened

o ]
- H
i

Figora 4 51
!
i
I
|
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22 DIA3 function !
27 v, signal filtas time
Sefections ace same as n 2 1 except
Fikers out desturbances from the
10 Molor(dvgrtal}  contact clased = Reference decreases unti the contact . l wicoming snalog V., sgnal
pot DOWN opened ' A long fitering brme makes drve
213 V,_signal range 1 response siower
0 = Sgnai tange 0—10 V Seefigure 4 52
1 = Custom seqting range from custom avrmum (pax 2 4) to custom
maximan (par 2 5)
2 4 2 5 V_custom setting minimum/maximum
These parameters sed V_ for sy input sgnal span withws 0—10 V/
Mwmium setting Set the V_ s0nsl 10 s Mawmum lovel seloct pacamedter 2. 4
the Enter button
press 28 Analog lnput b, signal range
Maumum setbng Set the V_ signal 10 £3 Mmaxamum love!, setect parameter 2 5
press the Enter dutton 0r0—20mA
1= 4—20mA
Note! The parametor values can only be set with this procedure {not with aTOw up/amow 2 = Custom signal span
down tuttons)
28 V, signal inversion 29 Anaiog lnput {,, custom
Paameter2 6= 0 1o wwarsion of analog V,_ sgaal 210 sattiog minbmurvavdoum
Paameter2 61 wiversion ol anaiog V,, signal With these pacameters you can
scale the Input current signal (1 )
signai range betwesn 0—20 mA
Minktm setting Set e |,
signat 10 &5 minimum
seloct perameter 2 9 press the
Enter bution
Maximun secting Sot the |,
signad 10 &% masxemam jevel
persmeter 2 10 pross
the Enter button
Note! The pacameter values can only
be set with this procadure (not
with aow up/arow down
butions})
H Ansiog Input {,_ inversion
Parameter 2 11 =0 noinversion
of |, lnput.

Parameter 2 11 = 1 inversion of
1, Input.

e

M
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Page 4 18 Pi-control Application SVR000 SV9000
21 Analog input | fiter time [‘T*‘—‘F—ﬁ 215  Plcontrotier reference signal
Fetars out diaturbances fom the | RO t 0 Anslog voltage reteronce from terminats 2—3 € g a potentiometer
nComing snsiog ( signel A ong ! | 1 Ansiog current refecence rom tesrminats 6—5 e g a Fansducer
fiecing time makes dnve o Ve 2 Pacetl s the se¢ fom the Page (REF)
5 response sower i 2 &8 the Pt see chapter 4 7
3 See figure 45 3 ¢ . h] Relerance vatue s changed with dignal nput ssgnats DIA2 snd DA
[ switch in DIA2 closed * fequency feference ncroases
| switch m [MA3 closed = frequency reference decreases
I Speed of the relerence change can be set wih the parameter 2 3
( 4 Same as setting 3 but the roference value s Set 10 the mnenum requency
(pa 1 1) each tyme the drve 3 stopped When the value of parameler 1 &
Mo 5 30t 10 3 0r 4 The value of parameter 2 1 1S auloMmaliCaky set to 4 and
o 217 | valse of the parameter 2 2 15 340MatCaty set ko 10
S -
L
Figued 5.5 Ansiog rout 1 frter tme . Pt at value sk
249 DIAS function 21 Actual value 1
1 Externalfauk  closng contact = Fault & shown and molor s slopped when 218 Actual vaiue 2
the mput s actve T Pl-gontr
2 Externs! fauk, operng comact = Fault iy shown and motor & stopped when hese paramelars select e P4 oter acual vaive
the nput is not actve 219 Actusl value § minimumn scale
3. Runenable  comkact open =guﬂoﬂmmuw Sets the minimum scakng powt for Actual vaiue | See figure 4 56
contact dosed = Start of the motor enabled
0 Actust vaioe 1 maximum scale
4 Acc.7/Dec  contactopen = Accelerator/Deceieration tme 1 selecied
time setect.  contact closed = Acosleration/Deceleration time 2 selected Sets the maximum scaling point for Actusl vaiue 1 See igure 4 56
% Reverse contact open = Forward w0 Of Mare Kputs ave 2n Actusl value 2 minimums scale
contact closed = Revene m—d:m:w Sets the miwmnum scakng powt for Actusl vakse 2 See figure 4 56
722 Actusl value 2 maximum scale
& Jog speed conact closed = Jog speed selected for reqency reference Sets the maxmum scakng point for Actual value 2 See figure 4 5-6
T Faukreset  contact closed - Resets all fauts 0 Error vatue inversion
& AcciDec contact clased = Siops scomeration and decelemton untd Thes parameter aliows you 10 iwvert the ermor vatue of the Pl-controtier(and this
operaton the coract is opened the the operation of the PH-conroier)
prohdsd
¥ DC-braking  contact closed = in the stop mode the DC-braking operates
command until the contact is opened see figure 4 5-1 f
DC-brake curvert is set with pacameter 4 8 !
214 Motor potentiometer ramp time | ———
Defines how test the motor (digital) valye changes =
TisR
. PR
l : & px
Figue 4 56 Exampies of sctust vakse scakng of Plreguialor
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224 Ploontroker minkmum Hakt 31 Ansiog output Content I
225 Picontrofer maximum timit See table on page 4 10 '
Thes. ol the and valses of the Pi-controtier output. i
Pacameter value Smits par 11 <par 2 24 <par 2 25 |
22 Place B
Direct frequency reference 32 Anslog output filter thme

221
n

9 Ansiog volage reference from lermmnais 2—3, € 9 & potentiometer

1 Anaiog cument yom 4—Sega

2 Panel & the 2ot from the Page (REF)
1 is he Place B see chapter 6

3 vakue is changed input signais DIA2 snd DIA3

15 i st 10 3 or 4, velue of the parametsr 2 1 is sutomatically set 1o 4 and
volso of the paramter 2 2 is sutomatically set to 10

Source B ref scating, velue
Sefting dmits. 0 <pax 2 27 <par 2 28<par 1 2
¥ pac. 2. 20 = 0 acelding is sat off.
Son figures 4.5-7 and 4.5-8.
oag L/ range 0— source B
-~
—
————ry
! oot =
. - . -
P

FQuwe 57 Reterwoce scaing Fogure € 58 Refersnce scatng pa 2 26 <0

33

3.4

3s

Filters the snatog output signat
Seefigure 4 5-9

Anatog output irvert
nverts snsiog output sgaal

i output Signal = minimum ool vakse .
A Gupt Sl » rmasiTm sel Voiie [ an

Ansiog eutput minkmum

Dufines tha signal minkimum
e alther 0 A or 4 mA. Ses
fgure 4.5-9

Analog output scate

Scakng factor for analog output aast
Seefigure 4 511 =

Signal Max vaiuy of oe sapad
Ovtpnat Max Srequency (o 1 )

frequency
Mator spoed | Mas speed (R A
2ebon




PN

'

The acosieration and deceierstron ramp shape can be programmed with these
pararmetens.

Setting the value = 0 gives you a fnaer camp shape The outpat frequency immediataly
foNows the Input with & ramp e set by parameters 1 3 1 4 (4 3,4 4 for AcdDec
tme 2).

Sefting 0 1—10 seconds for 4 1
& 2) causes an S-shaped ramp tout
The speed changes ace smooth.
Paramater 1 N1 4(4 X4 4)
Getenmines tha amp tine of the
acceleration/decaleration in the

middie of the cirve
See figure £ 5-14 l

(

| e

44

| Len —
Acceleration time 2
o twe 2 Figue 4 514 S-ehaped scceleretion/
Thase vaiuns Corespond 1o the e requined for the output frequency 10 acceleraia
from the set minimum frequency (par 1 1) 10 the set maximum frequency

{par 1 2) With this paremaeter K i possibiie 10 set two different scceleration/
Mummummrmwmwunmumoamm
signat DIA3 of this o0

47

48
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3 Olgital output function | 313 Yorque Wmit supervision
37 Retay output 1 function ' tunction
18 Ratlay output 2 tunction 0 = No supervision
—— J 1 - Low it supervision  ———— "
Seteng vakoe _ St content ‘2 ; 2 = High benit supervision ‘a LA
0+ Mot useo Ot of apmcanon H the cakcutated torque vaa goes |
Oxatal outond 201 A10kS SuG R A0d CRIADIN undeciover the sethnit (3 14)thes [ 77
t ey (RO RO w ackvaied ntron. function generates a wau;(r;q‘;
t « Heagy The dreve & resdy 10 opecate mMessage via the digral output
7 etm The Gave operaies (mokr  unnngl i or »a a relay output RO or RO2
3 = Faunt A toutt 1ip e ocrmved | depending on the setimgs of the
bl tvbigingd » {24 5 i 1l ociuimed parameters 3 6—3 8 l-—-n pry—
S SVH000 Overteat wacreng The hasl sind Wmpersinre esceeds * 70 € n -o »n %o 2] ua:
6 = Ertemal fauh o wamerg Faul o wareng Sepending on peetetsr 7 2 naof-—  r3mou MES !
7« Reterarcn favk or wammg F AU or warmeg dependeng 0n persmeier 7 1
4 3n8i0g reterence w 4 20 MA 3ad gaRl B AmA
8 - wamng Asways 46 wairng armts (1ae Tabin 710 10 Usars 314 Torque mit supervision valus £ 99C 4512 Oulput hequency supennsion
.
iy = Havarsed ! ’;:M:‘:mummwmm.«m The calculated lorque value (0 be Supervised by the parameter 3 13
10+ Jog spewd 1oy spend hat been setected with durisl mput
e Atspeed Tive Ouigut kequency fat ceadhed The 1ot relecence 1S Reference Hmit supervision function
12+ Mator regdator sctvated o OvercuTent regulstor was acivaied 0=No won
13+ Oulput frbQuancy Tupervison 1] The ouipul equency outsde of the sat suparveion ‘:stwmev
Low lima/ Hagh ot (per 3 9 and ) 10) supervson
T4 Oviput fraauency superviscon 2| The ouiput Fequency goes cutiate of v S4¢ Superveon ' 2 = High et supervsion
15 Torque bt Supervision t:::;::‘ M&?&ﬂmm 1l the releconce value Qoes under/over the set ma {3 16] thes function generates a
wwo«wm':; 3 13and) 4} warning message via the digrtal output 001 or via a refay output ROT or
16m ACve rberwncy Actve relarence goes outsede of The Set supenwson ' Rozoepcrnmgmivveumngsd\mwamml 6—3 8 The supervised
St Supenean Low hmit/ Hgh &t (par 3 15 and 3 16} ftcan be source A or 8 reference depending
17 External ke conies External beake ONWORF contal win programmatie. Getay o Y3 oo ot panetersnc § Ranet s tne 3ciwe cOnRO! pace
(par 1 17 a0d 3 18)
16 Contrad from VG sermunsts. Exvernal control mode setecied wih proge push bullon 42 3116 Refarence Hmit supsrvision vatue
19% Orwe Tompesaksrs 0n Give QOIS Outsate e Let
[ rrwes (pae 1 19 and 3 20) The frequency vakue 10 be supervised by the parameter 3 15
20+ Urvequesiad rolaton drecton m-m'.:-amdumm‘mtm- i 17 Externat brake-off delay
requetied one
21 = Exsemat brake corbol emented | Exiemal brake ONOFF control (par 3 18 and 3 16) | 318 Extemal brake-on delay
QUG actrvg when beake conwl & OFF The function of the external brake can be detayed from fhe start and $op Control
Tabie 4 5-2 OupUt sagnals via DO and outpudl releys ROT sad RO2 ! signais with these parameters See figure & 5-13
1 The trake control signal can be programmed wa the drgial owput DO1 or via one of
the retay outputs RO1 and RO2 see parameters 3 6—3 &
39 Output frequency Bmit 1 supervision tunction
t tuce Henit rvisio
N Output frequency limit 2, supervision function | 318 Drive temperature supe n
NoO supervision
0=ta ow hmik superison
1 = Low bmd supervision Hagh Kk supefnson
2 = High fime supervision
outprat fraquency goes underiover function genecal ! of the drve goes the sehmd (3 20} this function
o the selima (3 10 3. 12) ths tes generates a wammg message via the digital output DO of via a relay output ROY
a warning message via the digital output DO1 or via a relay output ROT or ROZ o RO2 onthe sefungs of the meters 3 6—3 8
degending on the settings of the parameters 3 6—3 8 4  val
3 rtve temparature limit value
310 Output frequancy Hmk 1, supsrvision value 20 Drive tem, e
312 ustpast frequency Wit 2, supervision value The vatue 10 be sup by 319
The frequency value 10 be supervised by the parameter 3 8(3 11)
See higure £ 5.12
4
!
|
3
|
'
i
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i
1 48 Brake chopper
o
- l 0 = No brake chopper
Commrns "~ ' 1 = Brake chopper and brake resision msiatied
sl R |~ T 2 % Extomal baske chopper
’ — _‘—j When the dive 1s deCeiersting the Molor the energy $10red i the mertia of the
T motor and the toad & Ted Mo the external trake ressstor I the brake resiStor s
s gy selectad comectly the dnve s able 10 decelerate the load weh 3 lonque equai 1o
. : 1hat of acoeleraton. See the separate Brake resstor nstallaton manual
——— 46 Start function
.l Ramp
—~ -
. = sty 0 The drive starts from 0 Hz and © the set
e T e witin the set accelerabon bme {Load wnerlss or starting ¥iction may exiend
= tha acceloration temes)
N n f
e N 1 The deive Stacts koto & sunewg molor by fest findng the speed the motar 1s
e . funaing st Searching starts from the maximum frequency down until the
actat frequency reached The output frequency then acceierstes/
Figure 4. 5-13 E: 8} logi solectonpac 2 1«0 Tor2 0 the set vaiue at 3 cale
biStar/Siop logec selection par 2 13
41 Acc/Dec ramp 1 shape Use this mode If the motor may be coasting when the start command is grven
42 2 ¢ wmmmumummmmwm

Stop function

Coasting”

) The Molor COastS 10 an LNCONTD¥EE S1OP with the SVI000 of, alter the Siop
command

Ramp

1 mmmwmwdumu«mmu

fihe d energy & tigh ¢

Mummbmmoxwwwnﬂﬂabﬂm
deceloration

DC braking curremt

Defines the cument iyectad inio the motor dunng the DC braking

DC braking time at stop

Detros i braking s ON or OFF and the brakng trme of the DC-brake when the mojor
is stopping The function of the OC-brake depends on the stop function, parameter
4 7 Seefigure 4515

0 DC-brake is not used

>0 DC-brake is in use and ks function depends on the Stop function (pacam 4
T} and the time depends on the value of parsmeter 4 ¢

A
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Sia0buncbon » 0 (cossungl, 411 DC-brake time at stant
Aflof the $10p Command the mMOtor will CORSE IG & $L06 with the SV9000 off 0 OC oraka is not used s
Weh DCryection the motor can ba electnCalty $10pped in the shortest possiie. >0 OC brake is active when N |
. bme without tsing an optional extemal braking ression the start command «
} The traking time 1s scaied according (o the Fequency when the DC- Nm M-MWM
- traking starts ¥ the frequency i >nominal frequency of the motar (par 1 11) “:::m I‘:m
sefting value of parsmeter 4 9 delormunes the braking bme When the frequency © b rete. sed Aput
<10% of Ihe nominal the brakmg time & T0% of the set vaiue of parametes 4 9 brake s the
frequency ncreases
¢ - —_——— according 10 the set stant ¢
21 i 1 ! function pacameter 4 6 and
| ! the sccelerston parameters oy
i . “ ! (V34 1004 2 43) See ~on
- } Soure 4 517 stor worzeas ‘
s wont
I Fowed 517 DC trakeg tame i stad
Ouarnd vaguancy 412 Jog speed mference
i OC Manng O CYrs . inadan Pacameter vaive detines the Jog speed selecied wih (he digaal mout
! ) ! 0C anasma 0% | )
R R . S 156 Prohibit frequency area
Tl 150Tipe 4y Low MnitHigh limit
= = .
. {
In some sysiems # may be
Fgued 515 DC-trping me whenpar 4 750 necassary 10 avoxd certan
frequencies because of
2wp-funcion = 1 (ramo). mechancal resonance problems
Aler the s1op command the speed of the motar & reduced based on the deceloration With thase parameters 4 « possibie
amp parameter I N0 regenecation occurs due 10 0ad inedia 10 8 speed defined 10 set limis for three “skip
with perameter 4 10 where the DC-brakng starts trequency” regions  The accuracy
The brakung time s defined with parametes 4 8 of the seting 15 0 1 Hz
Atonnce Pt
#wgh inerts exists # 0 use ¢ for taster o
deceieration. See figure £ 5-16 |
Frgure 4518 Example of prohdo frequency
o ares soting
410 Execute frequency of DC- e 1
brake during ramp Stop M e €1 Motor control mode
See 4516 Ot suemy 0 = Frequency controt The YO termunal and ae
Sgure (vra) ond the drwe
{output freq resolution 0 01 Hz)
OCamang 1 = Speed control The KO terminal and pane! references are spoed
w Frem 4 0 wvector) ref and the drive controts the molor speed
\“ {control accuracy £ 0.5%)
ROt ___--.—..T 62 Switching frequency
Motor noese can be using & hgh g the

Belore changuig the frequency from the taciory detault 10 kHz (3.6 kHz >40 Hp)

Figure 4516 DC-braking tme wheo par 4
check the drive derating in the curves shown n figures 5.2 2 and 5.2-3 n chapier

5.2 of the User's Manual.
}
‘
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63 Fleld weakening point
g4 Voltage at the fleld weskening point 71 Response 10 the reference fault
The ekl g PO is the output Where the OUPUt volage reaches 0 = No response
the sat meomum velus (par 6. 4) Above that kequency the outpit voltage 1= Warreng -
Ll s Output vORage dap [ 2 = Faul_ stop mode afior fauk 3CCOMTiNg 10 parameter 4 7
ofthe VT aasve perametars 1 B 1 9 6 5 6 6 and 6 7 See figwe ¢ 519 3 = Fauk, aiways coasting siop mode shar tauk
‘When peramaeters 1. 10 and t 11 nominal voltage and nominal frequency of the A warmwng of a fault action and L3 4 the 420 mA
motor are sal. paramelers 6 3 and 6 < are also set automatically to the signal is used and the signsl faiis befow € mA The wformation can aiso de
comespocchng values. i you need different values for the field weakening point and programmed via digital output DO 1 and via relay outputs RO and RO2
the maxamum oulput volisge, change these Darameters afler setting paramaters. 1 72 Response to external fauit

v 1Wenda1 11
0 = No response

€5 VAHZ curve, middie polrt frequency 1 = Warung
2 = Faul, stop mode aker faul accondng to parameter 4 7

3 = Faul, always coxsting siop moade afier fauk

A vz has b

1
defnes the misdie point frequency of the curve Seo figure 4.5-19

[ ¥ VHx curve, middie point voitage A & faull action and - O from the extemal tauR signat
« been 1 8. 1 the digtal nput DIA3, The wisa be prog o dig
defines the middie paint vokage (% of motor nominal vokage] of the curve See figure DO and into reisy outputs RO snd RO2.
4519 73 Phase supervision of the motor
(%) Output voltage at 3er0 frequency 0 = No action
[ b - 2« Fak
defines the 2em kequency vokage of the curve Sea figure 4 5-18 Phase supervision of the motor ensures that phases have
T4 Ground fault protection
0 = No action
2=Fouk

Ground faull Protection ensires hat e sum of the mokor phase cuTent is Zero
The ground protection ik stweys working and protects the frequency Cofverter from
ground feuks with high cument levels.

Pacameters T 5—T. 9 Motor thermal protection

Dolowt 13% 1 - Genaral
(’o.h‘sn‘us ” e Sotor thermal protection i 10 protect the mator rom overnastng The SV9000
drive 18 capable of $upPlying higher than nominal current o the motor 1 the load
Programmadle curve Mmmwmn.mmmmwumnm
Pomasie e ioaded. Thes is Yue y ot low Wieh low frage the
coaling effect of the molor tan is reduced and the capacty of the molor is re-
s Overvoltage controller ouced. ¥ 1he mokor 1 equipped with an extemal 1an, the 108d dersiing on low
'K UndervoRege controlter speed is small,
™ slow the © be switched ON or OFF SN0 hermal protection 18 based on & cakulsted model and R uses the oulpu
This may be usekd in he Lty supply volags veries mare then - 15%— cusvent of the drive 10 Gelermine the J08d on the mokar When the power is turned
3 +10% and the application requires & constent speed. N the controllers are ON they on 10 the drive, the calculaied madel vses the heatsink lempersiure 10 deterning
] ‘will change the molor speed In overundervokage cases Overvollsge = faster the e ambs-
undervolinge = slower *nt tnenpersiure of the moior is 40°C.
Motor thenmal proVection can be adjusied by 1eting severst paremeters. The
o™ -

Ovedundervokage rips may ocour wiven #ve controlers are not used
thermal current |, specifies the ioad current wh
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Page 4 30 Pl-controt Application SVS000 $V9000
This cusrant Mt s & funcion of the output frequency The curve for |, o 6t with The value & 5ol 835 8 porcentage
parameters 7 6 7 7and 7 9 refer (0 the figure 4 520 The defautl vates of value of the molor’s
these parameters are set Irom the molor namepiate data nominal curent. pacameter 1 13 I
not the drive s nomunat output
Wih the outpat Ciatent at i Ihe thermal state will reach the nomenal value (100%) current The motor's nomunat
The thermal state chariges with the square of the et WHN ouput current at current & the current whuch the |
75% of ! the thermat siate wilt raach 56% and with output current M 120% of £, motor can stand In drect on-hne
the thermal siage would reach 144% The function will irig the deive (refer par 7 ’ use without being overheated r f
9) £ he thermal modet reaches a vakue of 105% The response tma of the
thermal modet i determmed by the bme constant pacameter 7 8 The targer the " you change the parametec 1 13 J
motar the ionger & lakes 1 reach the final lemperature | e DAFAMEISS 1S BUADMAKCITY
restored 1o the detaul valve pa !
The themal siate of the molor Can be mondored through the display Refer (o the f ' ‘
table for mondonng tems (User's Manual table 7 3-1) i Sedting thus parameter (of
pacamater 1 13} does not affectio !
rs Motor thacma( protection the maxmum oup arent of the | { ' toay )
—_—
- R ! e a1 Taos |
CAUTION'  The cakiurated model does nol protect tha motor i the coohng | the
{ \ of the motor 15 reduced erher by blockng the sutiow or dus (o | current of the drve Frgue £ 520 Motor theematcurreatt curve
{ dust or dwt
-~ —_— e ———. — | 78 Motor thermal protection time canstant
Operation Thes bme Can be 5ot between 0 5—300 minutes Tius
0 = Not 15 the thermal bme constant of the molor The Larger the motor the greater the
1_w.nuse twme constant The tme constant is defined as the tame that 1 Lakes the cakutated
o roach finat value
2 = Trip funcbion thermal state © 63% of &s final
10 & motor ranes
Triopang and wamng wil gve a display indicabon with the same message code I T"'"”ﬂ‘:mm"'m“’“’“" . desgn and & vanes between ddfferent
opwg is selected the deve will slop and activate the {aull stage
The detauk value for the time constan s based on the motor
O settng ceset mcmalslafge
oflhomo(o:toa% L thes 00 wd the data from pacameters 1 12and t 13 ¥ egher ol these pacamelers s reset, then
thes paramedtec is set 10 default value
LA Motor thermal protection break point current 1t the motor's {, -ime s known (gven by the molor manufacturer) the bve constant
The asrent can be set between 50 0—150 0% x4, parameter could be set based on{ me As a rule of thurmb Bhe Mo Thermal tme.
This parameter sels the vatue (or thesmal curent at frequencies abave (he break constant n munses equals K0 2xt, (1, m seconds s the tvme & motor can safely
point on the thermal current rve  See figure 4 5-20 operate at s nes the rated current) If the dave s stopped the time constant «
lue The cookng n the stop
The Esetas Athe o intemalty mcreased 10 three tmes the s&t parameter val
113 not the drve 5 nominal stage s based on CONVECHon with an NnCreased trme constant
The motar's nominal cument i the cuTent which the motor Can wihstand s drect 79 Motorthermal protecton, break point frequency
00-kna use wehout being ovechwated Thes requency can be set between 10—500 Hr
Thes 1s the frequency break pont of the thermnal current curve With requencies
ameter | kested Bus pacameter is suomatically restor
¥ par: 13ssad) o & ealty @0 1o the dedaur above tus pont, the thermal capactty of the motor ts assumed 10 be constant
See fgure 4 5-20
Setting th amed parameter does T oUAPLL
ot :.(:' 7 M "“‘:mm"'" orrom The defauk vakse is based on the molor's namepiate data, parameter 1 11 fis 35
of the drve Hz for 8 50 Hz motor and 42 Hz for a 60 HZ motoc Mare generally k is 70% of the
o y 8t the fekd g powt 6 3) Cha: it
7 7 Wotor thermal pratection, zeco (requency curreat 1 11 o6 6 3 will sestore Hus pacameter (O ks de{as vakie
The cuvent can be set between 10 0—150 0% X Luso- Thes parameter sets the vaiue
for therrnal curent at zero frequency See figure 4 5-20
The defautt value is el assuming that there i no extemal fan cookng the motos 1 an
external fan s used ths parameter can be set 1o 9% (or higher}
t
!
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v
- 712 Stalttme
‘ The trne can be set between 2 0—120 s
i This ts the maximum allowed tme for a stal There 5 a0 mternal upidawn counter
10 count the stafl e See figure 4 5-23 ¥ the siadl brne Counter value goes abave
. thes bt the protection wil cause a tnp (refer 1o parameter 7 10}
I 113 #aximum stall frequency & St brme coumer 1
i The frequency can be s& between
i 1—_(pax 1 2) Tro arva
In the stall state the output | o 0,
frequency has 10 be smaker than
thes bmd Reler to figure 4 5-22 ‘
foesrfegierandret Y i
Figure 4 5-21  Calcutetng mokor lempersiure ;
Paramatars 7 10— 7 13, Stall protection
Genenal
b L U L S
Molar stall protection protects the moloc rom short time overioad sktusbons ike o s —— -~
stafed shaft. The reaction time of stall protection can be 38t shorter than with Fgue 4523 Counimg the stafl fme
molor thermal protection. The stak state Is defined with two pacameters 7 11 o
Stall Curent and 7 13 Stall Frequency ¥ the current is higher than the set km« P 27 14—7 47
General

T %0

900 output raquency s lower than the sel it the stall stats is true There & no
isatypeol [

rue detaction of sheft rotation. Staf
Stall protection
Qporation.

0 = Not in use

1 = Warming

2 = Trip function
Trpping snd waming will grve 8 display indication with the same message code
tnpping is st on, the drive wil stop and activaie the faulk staga Settng the parameter
10 0 wifl daaclivaie the protection and will reset the stall bma counter lo zero

Stall current timit '

The current can be set between
00-200% xi,_

In the stall stage the curment has l
0 be above this mk_ See figure PR !
4522 Thevalue s setas s

percantage of the motor's name- I
Plets norminal curent, perameter Py _,___J

peramaler s sutomatioslly ¢
T 71y b

Figue 4522  Sethng the sial charsclensics

The purpose of motar underioad protecton i 10 snsure that there is oad on the:
motor white the drive is running. f the molor foad ks reduced. there might be a
problem n the process, #.g troken bek or dry pump
Motor undertoad protection can be sdussted by setting the underiosd curve with
parameters 7 15 8nd 7 16 The underiond curve is a squered cive set betwoen
2000 froq: y ot the field g point The pr s rot active below S
Hz (the undertoed counter value is stopped) See figure 4 5-24
memhmwummnwmmvm
which refer 10 the nomunal 1orque of the molor The motor's nameplate data
parameter 1 13 e MOtors nomanal currert and the deve s comnal curtent |,
are used 10 find the SCakng ratio for the ternal lorque vatue If other than &
standard motor 15 Lsed with the dave the accuracy of the 1orque calcutstion s
decreased
Undaerioad protaction
Operaton

O = Not in use

1= Waming

2=Faumt
'Wmm«mommmmmmmwl
tripping & set active the drive will stop snd sctivate the fault stage
[ "o by saing this 100 wik reset the underioad
ume counter 0 2ero

P
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100 « ki doyn o » dacimel part of & oy
T HH « 0 hours B @ docimal pont of an heur
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T 1S ! flald arsa losd
* urorer of e
Torque HMA Can be set betwean g U oy |
200350 % xT___ . - Y |
) Tha pararneter o ihe valoe for i
e owed borqus Par 7 15 : !
when the output frequency s 7 8, 1.3 I
above the fiels weakening post | - ta. az
See figuwre 4 5-24 f e
1 pacameter 1 13 s adjusted fhus ] !
parameter & sutomatcaly -
fosIoved 10 43 delaun vaiuo ’9— 7 6] I * + f ** f * {
Theae touts Fons tas
Mg I Ruse
. | {
SHe Fied wosharung o = sroe
L oot poe 6.3 L ]
Fgued 524 Sethag of mewnom iosd e {526 o restat
T 16 zoco freq Y load Parameter 8 1 deteananes how Many JROMAC (€51aMts can be Made durng the
Torque Wmit can be st etwnen 10 0—150 % x T tnal tme set Dy the parameler 8.2
The twme countng starts rom e frst autorestant i the number of restarts does
Thes pacameder &5 the vahse for the menamum allowed 1orques with zero kequency
See Sgure 4 5-24 W paremeter 1 13 13 adpusted tha parameter s suomatcally Mol exceed the vaiue of the parameter 8 1 duang the al Bmne e counting
resiored 16 1 detaul valve Clesred aher the Yl tme has etapsad The next faull starts the countng sgan
&3 Automnatic restart, stact function
The parsmeter defnes the start mode
T17 Undericad time 0=  Stant with ramp
The be 1= Flyng stact, see pacameter 4 6
me botwee!
20—600(:" st " 84 Automatic restat after undecvoltage trip
Thes & the maxerurn allowed bme ox ”"'w"“:"‘"m"‘“
for an undertoad state There s 1= Automatc restart after LauK cONdIoN retums 10 noamal
on ntermnal up/down countet to {DC-ank voltage retuams 1o the nomal leved)
accumulale the undertoad brme as Automatic restart after ovecvokage trip
Souloured 25 e 0 Mo automatc restt sher overvoltage 1o
counte 1= Awomatic restat after overvokage (aull Condition relurts 1o nomal
goes above this kma the protec (DC fink voltage retums 10 the nomma leve)
Vo will Cause & tnp (refer to the
parameter 7 14§ the dave s 6 Automatic restart sfter overcurrent trip
stopped the underioad counter is 0= No RMomMabC festant after Overcurrent D
reset to zero 1= Awomatic restart afler ovorcTent tauks
“w Figum 4525 Counbing #he underiasd une 87 Auomstic restart atier refervnce tault trip
21 “‘mz"""‘ number of tries 0= Noauomatc restar sher reference fauk ip
82 Automatic restart trial time 1= sher anaiog Signal (420 mA)
The Automatic restart lunction restarts the drve afier the taults selected with fetums (o the normal level (>4 mA)
pum‘:s‘a.a‘-s-:;? T:Q‘S;;sm\dmhmmancmsmdmh - A tic restart after over. e fauk trip
h 0= Noawomatc restart sfier temperature faull g
1= Automabe restart afier the heatsnk temperature has returned 1o ds
normat level between 10°C—+75°C
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4.8 Panet reference
Ttwe Ph-conwol hat an extrs refe {r2) fox the Pt on the panef's refer
once page See tabie 4.6-1
Rabwence Rafererce Rarge Step Funcsion
ruvber narre
(&) Fraquency . 001Hz | Refarence for panet contrl and
refarence VO termnal Source B reference
? Prcontroter 0—100% | 01% Radecance for Piconfrolier
- {foes
47 Monltoring data
The Pl-control has Rens for g See table 4 7-1
Nuvber | Osta neme Unst Descripbon
al Oulput recuanncy [43 Fraqueency o the motar
n2 Mokt speed om Caladated mokyr spesd
n3 Sokor current A curren
nd Motor borqua x Cs
[1] Hotor power % G the unll
aé Mot vakage v Calossted moky valtage
ol OCAnk vollege v Snagurad OC-ink voliage
L1} Vervparshre h Tempershaw of the heat sink
1 Ope Q3 day DDt s Y,
[31] Qpereling howrs, HHM | Operating hours 3, can be resst with programy
“Wp Courvier srwabie bution #3
atl MW-dous W | Total WW-haurs, ot reesiiable
"t SW-hours, MW | MW-hours. can be resal with programmabie
“Wip courvert ution #4
at3 ‘VoRage/analog input v Voltage st the lerrenat V¢ (berm. #2)
nd Cuvenianalog input mA Current ot Werrranais 1,0 and |- (lem. 84 #5)
nis Ongrtal ot slabss gc A
a6 Digrtat input slatus gr B
av? Digital and reley oulput
otaks
Viarsion number of the contrl soltwers:
L] Shows the horsepower stas of the und
% Purcend of the masirrum refarence
% of O velus
% Percent of the manimum erver velus
L 3
% 100%=
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5 Muiti purpose Control Application

$1  Genanal
In the Mutti-purpase control application the
L the

these functrons

Dugutat inputs DIAS and DIAZ are reserved foc
logic. Dightal inputs DIA3—DIBE are

anatog mpuls the goyslick control (he

(dwnat} and a
mathernatical function of the anaiog fpurs
Muki-step speeds and jog speed can alsa be
selected # digdal mputs ace progracmned for

5.2 Control VO

programmabile for mult-step speed setect, og
spoed select, matonzed (digal potentiometes
‘external faull ramp bme select. ramp prohibit
(auR reset snd DC-brake command function
All outputs ace freely progeammable

* NOTE!  Remembar ta connect the CMA

and CMB inputs
Reteronce
potennometsr 3 10 A1) Termminal Sagnal Dwscription
] 1] <10V | Retvrence cuput Vollage for & potentiometer #ic
i 2] Ve Aneiog ngant Froquency referance
—— voltsge (programmabie) | range 0—t0 v OC
e I Y ) Ground for reterence and controk
4| Ansiog eoul. Defauk setiing 00! used
STC | coment (programmatie) | nge 0—20 ma
r ______ € | <MV wmm &Ehm o max 0 1A
\ 7 [oi0 [ w0 gouwnd Ground for reference and conieolk
" ——— 3 | OAT | Stant forward Contact osed + $tart forward
] !
. LR Comacl Gosed = starl revera
arrnable |
0
| S NP V0 | DAY | Fantt reset Contact open = na scwon
1 ] Contact claced + fautt cocel
[} - AT G0 Carmenon b DAT-005 | Conmecito GO o + 347
1 1 12 | +24V_| Conirel vakage evput | VoKage for swiiches (same ¢ 96}
[] 1o [vogoumd Ground lor relerence and controle
;._/__T__ 14 [ Oms | s0g epwed sstect Cantect 0pen * a0 ackan
] || {progrommebie) Contect cosed = jog speed
"_/_—T_"'“ T6S | Extarned et Carted opan = na talt
] {progremmatie) Contact closed = tault
r——/—-—l—_u D56 | Acosi Aeceler wrme sekect] Contact apen = par 13 14w vee
H [l (programmatie) Contact closed = par 43 4 4 1 use
H f 77 ] O8] Common ke DIB4—556 | Conrect 1o GNG of < MV
. | 180 | bu- | Ovipnt frequency Programmatie (per 3. 1)
L 1 19w Anatog aviput Range 020 mAR, max 5000
‘_._®__+-...¢o 001 | Cgel auaput Frogrammabie (par 3. 6]
1 1 READY Open cobecion <50 mA. V<48 VOC
Fx rﬁu Ry outgnx 1] Programmabie (per 3. 7)
| (R 4
L —{z2 ot RUN
—®— - - qun[er
fant 24 | RO2 j Ralay sutput 2 | Progremmable (par X 4)
————— qu "02 Lt
"“——-B— FArTa—
<
FgueSii  Delett ampie of the
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5 3 Cantrol signal logic
The togic flaw of the VO-contol signats and pushbutton signals from the paned is shown i figure
531

b

Fgue531  Con o
Swiich positions shown sre based on e laciory settings

it
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Page sS4 Muki-purposs Control Appiication SV$000

542 of Group 1
1 1 1 2 Minimum / maximum frequency

$ 4 Basic parameters Group 1
S 4 1 Paramaeter table

&
]
Catm
L L Ruge | 9w | Ovtus | Gustrn | Ouacriton Pan ‘ . Defmes kequency ends of the drve
] o— T | Oty 5.5} The delauk Maxumum vaiue for paremeters 1 1 and 1 2« 120 Hz By setting
In " e | e <o 12 120 Hz when the drve 1S S10pped (RUN indwcator not i) parameters 1 1
~ and 1 2 are changed 10 500 Hz Af the same tene the panel reference resokn
13 | Acceierstion seme 1 ©1-30000s) 01e 304 Tina bom (. ( Vot iV 2)] 55 1s changed rom 0 0% Hz 10 0 1 Hz
T ¢ | Oeceterston wes 1 01—_3000s] G1a | 304 T borm e, (1 2100 01 1] 58] Changing the max value kom 500 Hz 10 120 K2 s done by seflng parameler |
— 2 - V19 Hz when the drve 15 siopped
S | Aeterencs emtmcion [ [ 0eve | 3ev. b 53|
. l 1 ! + TV, i 1 3 1 4 Acceleration time 1 deceleration time 1
Vo T VoL
! | [ e These s mrespone v th e v e ot Rty el b e
' X e d ’ set munImum krequency (Par 1 1) k the Set Maxsmum fequency (par 1 2}
. arbermal mokor
T wior pok 18 Referance selection
1 +enet ¥ SYS000 & stopped }
T t 0 Analog voltage reference from tlermwals 2—3 e g a potentometes
18 ‘:vw u o L S0 56 1 1 Analog CUTBN reference trom teminals 4—5 e g a Sansduces
(oronca LRI 2 Refecance s tormed by 3ddng the values of the analog nputs
7 | Cunenttme D128ty 014|150 Lg Outpul Qusverd Ut (A} of e und | 5.6 3 Rd«mﬁlamedbyuﬂndngmemdagew(v')umiommg
curent put (1) value
14 | vtz cane eatecion -2 ' ° 0= Unew 56
es 4 Reforence & formed by SUbTactng the current D {1, } vatue from the
2« Procp amevable VS ko vokage Input (V, ) value
Ty ™ o A P o P S Relerence ts fomed by multiplying the vakses of the analog nputs
1 = Actcomalic tomus oot L] Joystick control from the vokage nput (V)
190 Srvonsivatage wo—asov | 1v | mov Vokage cede 2 58
o e mater mov Vokage cade 4 rw-—-« Tecon Fange ]
a0y Votage cade’s speed speed
sy Vorage cte § L= Y TV IV oV
119 | ot V6o0mr | 1t | WONr < om0 nameptate of 54|
foress o Cusiom Pac ZT210V| i e rcche of Par 7 8210V
—— o> cusion tange
1 12| Monenalapess 3200000 | Voo | 172000, PR ST er— 52| Wwv—-10V X3 oy 0V
ot o - o mory
113 | Ncominat 7] 14 om dre. of sl
P e 25xlem O bd et namape Warningl  Use oty 10V—+ 10V sigasi cange I 2 custom o §— 10 V sigaal range
15 used, the dve will run al the max reverse speod I the reference sagnat
1 | Supplyvelage 208340 v Volage cade 2 R 1s lost
M0t v Wolage code 4
380500 0V VoRage code 5 T Joysick control from the crrent mput (i)
S50 sy Votage code 6 Sonat ange | Mas reverse Ovectan change | Max forward
193] Pusmeter caccass o N ] Vishaty of e perormiers saf hnanail Soved
0+ AR parametes oups valle 0-—20mh | gemr WeA 20 mA
14 0wy group 1 4 vistle: Cumom P 2135 70N o the medda of | Pov 2 s 0mA
1 18 | Pasmeter vatas ok o 0 0 Olabies pacameter changes 53| wstens arge
pos 20 mA 4 Qe 20mA
1= Charges disatied

Wamingl Use only {—20 mA signal range X a crstom or 0—20 mA signat

M!-mmmnw W1 2 >motor synche speed Civeck susabelrty for
only when the drive & Slopped WM:M-V?;H o5 range is used the drve wall run at the max. reverse speed A the

Selecang 1200500 H2 cange see page {'5 control signal s lost. Set the reference tauk (par 7 2} active when the
Table 5.4-1 Grop 1 basic pacametors  Ootoun vakse for 3 b pole mokr and o 4—20 mA cange 5 used. then the trve wit Stop with & reference faull

oot e H the reference signal s Jost

!
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Notet When joystck control is used. the draction contral s generated from the Squared  The voltage of the motor changes following & squared curve form
joystck reference signal See figure 5 4-1 1 with the frequency i the ares from 0 Hz 10 the field weakening
poitd (par 6 3) where the nominal voltage ts also supplied to

the mator See figure 5.4 -2

Anelog input scaling. parsmeters 2 16—2 19 are not used when joystick
. The motor runs undarmagnetized below the fiekd weakening point and produces
—r Toarer tess torque and elociromechancal nose A squered V/HZ ratio can be used in

= applications where the lorque demand of the bad 15 proportionsl 10 the square of

the speed. ¢ g in centrifugal fans and pumps

- . .
- :.rt{ v, - e v
-——
S
| /
/ 1:-. 1=
¢
N oninirnern Suguoncy fpar 1. 1) 0 X enivievaam fraquancy {par § 1) » Q,
Sysiosesis i & 2% ot ruversing powel. Prors 15 50 hystoree M rpvarsing poind

Fig 541 Joystiok control Vin signal <10 Ve—e 10V
Fapme 542  Lavear and squared VA curves.

3 Relerence valus is changed with dighal input signais DIA4 and DIAS

- witch in DIAS dosed = frequency reference increases
- tawlich in DIAL closed = frequency reference decreases Programm. The V/Hz curve can be programmed with theee difforont polnts.
Speed of the reference chenge can be set with the perameter 2. 20 VAtzcuve The for hm!-sla
2 Aprogranwneble VHz curve cen be used i the standard setlings
9 Same a8 selling 8§ st the references vakue & sef 10 the aunimum frequency
{mer. 1. 1) each Sime the SVI000 I stopped. not satinfy the nesds of the applicston. See figure 5.4 -3
VWhen e vaius of paremaeter 1.5 is set 10 8 or 9, the velue of paramaeters
2. 4 and 2. § are aulomatically set o 11 |
1 Jog speed reference v t
Parameter value defines the jog speed selected with the digital nput ::""-"' ,
17 Curvent it |
‘
This the current that the SV9000 wil provide
shart tom Parameter 4§
13 VA2 ratio selection Ovtacer 0%
Unear  The voRage of 1he motor Chenges inearly with th frequency in the —_—y . . i
. constent fux ares from 0 Hz © the feld weakaning poirt (per 6. 3) Porametst §5  Paremerer 63 #) ’
‘whaere a conatant voltage (nominal veiusj s aiso supplied 0 the motor Oetus $ 1)
Ses figure 5.4 -2 A linear VAT ratio should be used in constant torque ryx] e —_

This detault setting should bs weed If there ls o Bpacial requirement for
anether sstting

—
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% S Special paametars Groups 2—8
PR VMzoptimizaton SS1 Parameter tabies

Auomaiic  The voltage 10 the mofor changes sutomatically which makes the Group 2, input signal parameters

orque oMK PROGUCS Sufficient 10 que 10 SIa and fun at low frequencies The e Dwtadt | Camrn | Dascrgmon
boast voltage ICreasa depends on the motor lype and horsepawer Con inad ] o= = ki
. owz
Awomalic {orque boost can be used in apphcations where staring torque due 10 d
Saning Iickon is Migh e g Conveyors LR Doidug a - ! ° ':::,;.,, —— =
NOTE!  inrwghtomue low Spood appecalions # & ikl the moror wil overnodt sl Boubivind
# the motor has 1o run projonged ime under these condmons spectat |
1 Altontxon must be pand 10 COsg the motor Use exiemsi cooling for ihe 22 | DAY mcion [ ' ; 1 (0« sorvona .
Motor of the tempecniure nse s 100 high armeal 10} 1 En (A coung contac
' 7+ Ervernsl 5ut apereng contact
110 Nominai voitage of the motor ! ! 3+ A onatie
Fund this vakue V_ kom the nameplale of the motor |;'~‘m"
Thes parameter sels the vottage at the fiedd weakening pomnt parameler 6 ¢ 10 64 Jogagwed
100% &V, (B At
rerons | &+ Ao pawc operston proad
111 Nominai frequancy of the motor i #+ OC-trabing command
= T
21 | DBatncan 0% ' 3 0 Matveed s
Fa the nomemal frequency 1, from the nameplalte of the motor , o [ -] ! [R¥won
Thes sets the y of the fieid powrt 610 | ormnat 2+ Eromattonk oonang contacs
the same value | ' 3= Run anabls
i 4% Ack A$eC W setecion
112 Nominal speed of the mator ! $ = Reverye
Fand thes vaiue n, rom the nameptate of the motor f [l ::r‘:.....'
113 Nominal current of the motor , [ifostmelinedmdiogng
£t the value |_ #rom the nameplate of the motor Tha intermal motoc protection | 0 WAA-5100 10000 Satect
function uses the vatue as 8 reference value 24 [ OBStncaon B o—11 1 i 0 = Mot yaed 518
el 15 14 B Tk caomang coeact
114 Supply voltage :'f:\"‘""‘ opersng contact{
Set parameter value according to the nominal voltage of the supply ! 4 & Aot Adec. e seledion
Values are pre-definad for vokage codes 2 4 5and 6 See table 54 1 | Hidase !
* Jog speed
115 Paramaeter conceal 5 ‘ 7% F a0l redt
ACC KHeC 00 BHON DrONA
Defines which parameter groups are avadable OC-urating ;
Muts-Siep 1peed vaudl
0 = sk pararetac groups are wastbie ckortzed POL Epeed WD
1 = only group 1 6 visibie ! 75 | 008 hecson n o1 3 N 0 o weed Ty
trinad V61 12 €nt tadt CoRng:
116 Pacamater value lock | 246 ot |
Defines access © the changes of the parameter valves 3 = Runenatie
t 4 ¢ Acx Jouc. Sme saiecton
0 = parameter value changes enabled i $ 2 Goverss
1 6= Jog speed
= parametes vokse changes disabled i ] :-Fum
= ACC KSoC Oparalon profet
{ t # % OChrading commend.
To adjust more of the functions of the Mult-pupose application see chapter 5 5to | 10 = LA Sheg cpeed salect 3
modify the parameters of Groups 2—8 1 N N * Hororzed pot. epedd domm
{ 26 | vasgrainngs o2 1 o | u-g—:: 19
: I el
. 2% 10—e10V {canbe imac crvy|
L wen Joystick Controf)

Note! [l « Parameter vatue Can be changed only =hen e dmve © 1100000
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[ Range ”hﬁlfmlm P:
Cooe | Pacsrmater Rage Tsl-: Detaat | Qustom | Descripaion 'age 316 Orgal outpns hancion o2 1 ? | P— lﬂ-‘
27 | Vaammsemrgmin  [0.00.100.00%] 00r% | 000% 519 [] Moo |
78 | Ve cmmom seeingmas 000 10000%] GOT% | 0000% £x) X ! 3cFaa |
4 0 F aust emescras
29 | Vosonirenion o=t 1 o Oxtitwarteg 19 | | i e Va0 mmexwag |
frweniad I ' |6 + € momal Lok o vy .
210 Vouigr 00 1000« 0018 | 0108 Q= NoMerng 19 { 17 # Ratarerca tauk or warreg
11| Copaiaane ) [ 0 070 20mA 1 { oy
1=4—20mA 0 1 Jog Weed semeded
2= Custom sefiing ange 1 Al speed
212] 4 [0.00-100.00%] 001% | 000% s | 1;-&*:-"-
13 = Outpedt freg St supery 1
213] & 000-100.00%) 0.01% | 100.00%, 52 : 14 0 Outpad e Wt e 2
21 ersion, ot - 15 2 Tomue Bt suparvisn
L. signat 1 L} g.mm 50| i o s
17+ Exomnat brake coren
2|0 M—10004 0018 | G108 0o merrg 820 ! 18 ¢ Cootirorn VO tpemirsss.
29[ Cotemmecatg | 2000%— [ oo | oo0x [opT—— s ! ! e bt
232000% ! 20 = Unraquestid ratasen drachon
247 Vometwsneaag | 32000%—| o02% | 0000w 0U% « o mexiruen scaling 20 X 21 & Estarnal brake corivet ewened |
oxx 37 | Rakeyoutput 1 funcson o 1 2 | opv——r Y 524
2 48| Gmibvmemecaing x2000%—[ oo | ooox P —— s2
me T | ety oo Thrcion |~ - g 3 rY~—~~——xv3 s
219 | 4 mamemen acing 32000%— | 001 | to000% 10I% « G maximun scakg
oLk 319 | Output eq Sk 02 t o M
2.20] Free anatog bont. (=) 1 ° 0= Mot e sa1 superviaion kncsion
skgral asincion 12V, (anslog voltage ous)
2-Lisnaganenved 310 | O beg et 1 004 Jorta|oor 534
Z.21] Froe ansiog ot [t 1 ° 02 tobncton = eervoon veks 12
z:un-oca;x)‘ 11 | Ountireg It 2 o2 1 L] Seon 524
2= Rraduoes s0c. and decet Smec parvision betion Potvarine
4 = Raduces Orges mparvis Sl o >3
22| wetorems ot Si—x0e] @ | wa sz 3.2 ] Ouget bug, Wt 2 004, jartxiaom
1 petentomen avp e L] e | v parvisien vahee b1y
3,93 | Tonpm bt o2 v ® [ -5
parduion Surcsion 1o Lowimt
Group 3, Output and supsrvision parameters hbrlas it T
3 14 | Tt 2000-2006% 0 1% {1000%]
Can | Penmue = = suparvision vels Kleew
31 | Anstog and hancaon o7 ' PETY £ v e 3 s
36 | Ratomsrce k. S04 |01t (00N
uparvision veha w1
3,17 | Estarm beutes Oftntny | 0010004 [016 [ 034
12 ] Aiogaspu Shetne | 000-1000s | 891 e 3.1 | Extern. ko Ondviey | 0010088 |Q1s | 1858
210 | Owe o2 [ °
Rl = 1 parmhre et
bl b an e B S ¢ 120 | Ot So—mc | T | ot
tampomton ot vetn
16 [ Anateg uaps scute 10—1000% | 1%

Mote! [l - Formmorer vorss o e changed enty whon the diive & sopped Notet [ = Peremeter vehue con b changed oty whon tee dve # stopeed
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Rarge Swp | Owtestt [T age Group S, Prohibit frequency parameters
=3 g 3 See porarmentar 3 1 52 Com | Pararress o | g | Oetms | Contrn | Dowcrpmon F—
31 | ot daguency - [orw] ooe »
000 1000sf00r | vons See pwramate 3 7 = rarge 1w b 32
f 5 2 | Proren tequency Ge—tap. |0 102 | 0OMa Q= Prohie carge 1 off 529
[ . o ! Sea poramenar 3 3 Fx:) cange tngp e D
H . S 3 | Pronet swquency - [owa] oo .29
o " IR eyre—-—r pes) range 2 kow v Do s 4 n
{4 S — i 54 | Prael Sequency {le e (01| 00N 0= Fronew range 24 of +29
Woom A e S (s i 3 S 5Z\| l . ange 2 hagp Srvit e 2 l
H 1 O 33 | Monttesguency | - [ovm| otee P
¢ ange 3w vt I pause t
56 | Promoevequency et |01 ] e0ra 0« Prorurstsange e oft 529
Group 4, Drive control parameters ’ pivseus :‘, e | I
Cocte | Pacarmater Range Sy |Ovtsa | Cumtorn | Dwecrpion
} —
. A Krec /g 1 shape | 001004 | 01s | 00s | c:o--us-u o o ore > Group 6, Motar control parameters
7 | A /Ow samolwnape] 00—%00s | 01s | DO 0= Unaar 52
= S-curve acc Atec tme
Cate | Pararmeser Roge | S |Detnt )Commom| Daacromon
43 | Acterssoneme?  Jo1-30000s] 015 | w04 s “ Pt T o o ';
44 | Ovostwrsmonemaz  |41-30000¢)| 01s { 004 s L] 1 *
43 | Srake cropper -2 1 [] 0 = Grake Chopper act in use sar 10— 0k [0 thtrf10a 8
- S: byl 6.2 | Swecting equency e e Oapancis onHy cating 530
2= Extarmt brahe chappae 6.3 | Fietiweakening pore. 600K | 1 | Pmem 30
I
€6 | Swanmcaon re 1 ° OsRane w7
1 Fiying vean 6.4 | votags siens 153008 | 1% | wow %
wabhaning poind & Vo
v fucion ot 1 ) 0+ Coastng 77
- Mop j-tem 65 | vAg asvemia 00—, joire jo0re 30
43 | OComsgonment G155 [01A RSziem 37 pows bygeency
TenlAl &6 [ Kes 0% 30
voRage v,
49 | OCtrsiing Swe et i, | 000250008 | 0014 | 000w 0= OCtcsha x of ot Sicp e pore = Yo
61 | Ouputvorage 000—10000%]001% [000% 520
4 10 | Enscate Suquancy o OG-0 1—%000z | 01K} Y5 M 29 2oro requancy & Vous
Dosia dhatng o S0 Overvotage.
conoter ot 1 1 0.« Cowtrater 8 act aperating '
41 | OCommmownstitat | 000-2500s {0016 | 000¢ 0 = OC-trads i off at Stant 20 i 1 & Controme 8 operatng =
€ 12| chsioty apeed fa—lae. | 8142| WOrE s 6.9 | Undenvolage awoler [ 3 1 0 = Coreroier i ot operating | 831
wwterence | o gL | 1« Cormoter i opersting
413 1setng wees C—toa, |0 112} 1800 s
seterence 2 TR
4.4 | sstompapest s, 0102|2000 s® uo«la * Pacamessr vaese Can O¢ CAMIQE Oy when ihe drwe & Stapged
wterence 3 KK
413 ] usempmens (ST I T =TT X7
sterance 4 e
4% | s enp apeed Teatae. | G1F2] 300V [X]
wlarencs § anen
€17 | SA-emp apeed P T T TS SN
ovtararce § a1
A 1| M apeed fmnlnas | O 1HI|S00VE N
wwlerence T LT
Notet ] « Perameter vaiie can e changed only when the drrve u sopped
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Group 8, Autorestart parameters
[esee] i P T | S | Owns O O 3
4
81 | Ausometc matart [ . ° Oxrtnume a7
Q=0 action =N urmtser of vme
1aWaming ] <1
2= Faut mop sccoring © €7 | Auormetc ettt [ 160000 | 13 O
oardy St M vial g
3 = Faull, shwpys casmrg shop 23 | Ausomeec rescan o—1 1 [} 538
7.2 | Reaporesto 02 [ ) 0= iNaadion 31 wae foncan
el ot 1= 84 | Automac rastariof =] 0 0 <]
!-:::.'n-mh rcroege
35 Foalt atnys comatng oy T | Asomatc restariof =] g 0 =)
ovarvokage
r o - s
3 :-w -2 2 2 :_::m X = = = " - ey
7 4 | Grownsteut provecaen -2 21 2 0o acman M
2eFott 47 | Autometic restan of 01 1 L] 53
7.3 | tdonr Gweml pactecsion =] 1 2 0+t acton 52|
12 Warrwg ° =)
2eFns
76 | vt trrmaigmatection | $00—1500%] 10% | 100.0%] sz
ek et e [ v
2.7 | otuter owrmatprotection | $0-1500% | 10%; 4S0x L
2ere boquercy cuvend | s luomon
74| Matermeratpmmcton | 05300 | o5 | wo Dot vation & aat acoording
e amraturt wiass | o | on 0 Mo ol cuntent
19 | vamterapesncion | 1000t | 1| e (<%
rnak point troquency
7000 St grotnchion -3 1 [ @t acion <
1= Veneg
2-Fua
7.01] St emerttus A9-000% [ 15% | 1200y, +%
oo
. Sutow 28—12000 | 10¢] 1304 3
T 13 Menivun sl frequency e e | B 35|
7 44| Urwertond promation =] ] o 0« N action =]
$ a Warting
I+Fan
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204005 108] 20 s




Multh purposs Control Applcation Page $-17

Pege $-16 Mufti-purpose Control Appiication SV9000 SV9000
552 Description of 2 OIA1 closed contact ©  star open contadt = stop
It Groups 2—8 parameters DIA? closed contact = st enabled  open comtact = start disabled
21 Start/Stop logic setection 3 3-ware connectson {putsa control)
DIAY closed contact = start puise
¢ D1 cosed contact = stant forward ! DIA2 closed contad = stop putse
DIA2 ciosed contact = start reverse ‘ (DIA3 can be programmed for reverse command)
See figure 5 51 I See fgure § -3
—_— pa— ————— — i
{ - I' A —
| L om = bt ot Lt
&’ ﬁ ( [ P fusagap ks
‘ ; & ] |
) | b .
| b . |
i . el
~ L Y am—
. - re
S | = —
Fgue553  Stat pulse fSiop puise
Figue 5.51  Stact forward/Siart roverse
(1) The frst salected drection has e highest prortty 27 DIA3tunction
@ When DIA1 contact opens the direction of rolaton stasts i change 1 Extomaifaul. closing contact RFMlsshor;m&M'espondsmmg
O pacameter
(3)  Start forward (DIA1} and Start reverse (DIAZ) signats are actve 2 Extornatfaut, —Fauns and arrve responds og
smultanecusly the Start forward signal (DIA1) has paonty 0 72
1 DIAT closed contact - stant open contact = stop 3 Runenable  contactopen = Startof the motor disabied
DIA2 closed contact = reverse  open contact © forward comact dosed = Start of the motor enabled
See figure 5 52 4 Acc /Dec contact open = AcceleratonvDeceierabon time 1 seiected
! bme select  contact dosed = Accelerabon/Deceieration time 2 selected
’V o ‘oves Stop s ( 5 Reverse contact open = Forwand ' Can be used for reversing &
be ! contact dosed = Reverse parametor 2 1 has value 3
| 6 Jog speed contact dosed = Jog speed setected for freq reference
! 7 Faultreset  contaci dosed = Resets alt taults
& Acc/Oec
! operaton contact dosed = Stops acoeleration or deceieraton untd
prohibied the contact & opened
! 9 DC-braking
1 command contact dosed = In Stop mode, the OC-braking operates untl
the contact is opened, see figure $ 5-4
| OC-brake curent s set wih parameter 4 8
Fgue552 St Stop reverse
!
|
'
|
'
|
i
!
|
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|
1 H 26 V,, signal range
0 = Swgnai range 0—v 10V
| 1 = Custom setting range from cusiom mnenum (pac 2 7} lo custom
! maxwnum (pac 2 8)
Parmem 4 10 } 2 = Sgnalrange -10—+10V Can be used onty with Joystck controt
cd !
.
L 27 V,, custom setting minimum/maximum
m—-‘ [— 28 With these parameters V,, can be set for any iput signal span wittun 0—10 V
bl il Miumoum setng Set the V, signal 10 ks menamum tevel, select parameter 2 7 press.
01 DIAY 85 DC-8eoha Command ayput ar exg-mode = | the Enter button
. { Maxamum sectng Sét the V, signal to #s level, select 2.8 press
the Enler bution
Notel  These pacamelers Can only be set with this procedure (not with armow up/sivow

4

s

7. DMA 00 OC dmmse Cmmunsd st aevd shop-rmase =
Caneing

Figue5.54  DIAY 6 DC-drake command gt ) Siop-mode = Ramp
) Siop-mode = Coastng

D184 function

Selections ars same 83 n 2 2 except

¢ Muli-Swp coreact closed = Selection 1 sctive
apeed gelect 1

0185 function

Selections are zame as i 2 2 except

10 Muki-Step contact cosed = Selection 2 active
speed select 2

1t Motor pet. conact closed= Relerence decreasas untst the contact &
ue opened

0188 function

Salactions are same as in 2 2 except

10 Mukti-Siep contact dosed= Selection 3 active
speed select 3

11 Molor pot. contact closad= Relerence decreases until the contact s
DOWN opened

29

down butions)

v, signal laversion

Paramoter 2 850 00 nversion -t
of ansiog V,, signal

Parameter 2 9= 1 inversion of oy
analog vV, sgnsl.

V,, signal fiker time

Fikers o disturbances fom the o
incoming anslog V,, signe? A long
fitering tvme makes dnive
response siower Seq fgure § 55

N —

Fpue555 v, sgnsl fiteng

S
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Muftl-purposs Control Application

SVe900

Lo

212
21

Anslog input | signal range
@ =0—-20mA
1=4—20mA
2 = Custom signal span

Analog Input

setting minkmumma xiaum

custom

Wih these paramelers the scakng of 1he nput cument signal (i) range can be

set between 0-—20 mA

Mnenum sethng Set the || signal 1o &s manamum level select parameter 2 12 press

the Enter button

Maximum seting Set the |, $19nal 10 &S Mmaximum feve! solect parameter 2 13
press the Erter bution

Mutti purpose Control Appiication Pege 5 21

—
PR Py 4

_

L
FgueS57  Examples of the scotng of V., 200 i, rputs

Free analog input signal

Selaction of nput 519nal of ee anaiog NPUl (3n Nput not used kor reference

Notel  These parameters can Oaly be set with 1hes Procadure (N0l With Sr1Ow W/ TOW signal)
down buttons) 0 = Notn use
— N 1 - Voltage signai v,
2 14 Ansiog input I, inversion | - { 2 = Current signal i
Parameter2 14=0 no [— [ 221 Free ansiog input sigaal
sversion of ¢ nput i function -
Pacameter 2 14= 1 nversion Thes parameter sets the hucton — |
of I_input - Fikares ret of the (ree analog input ™~ !
215 Anslog input |, filer ime ‘ @ = Funceon & not used '
Fikers out disturbences from the ' 1 = Reducng motor current imt |
snsiog |, signal A long i (por 1 7) i
filtering time makes drive This signal will adpsst the
fesponse siower See figure 5 5 - ll‘i I MAKIF M MOtOr CLITent ,
6 Sy [— | betweon 0 and parameter | —
1 7 setmax Wit -~ .
Fgure 556 Analog npu 1, Rier bme See figure 558 - TR
it » .
216V, _signalminimum scaling o=, g
Sets the minimum scaling point for V_ signal. See figure 5 5-7
2 V,_ signal maxknum scationg
Sets the maximum scekng powk for V,_ signai See figure 5 5-7 2 = Reducing DC brake cument
2.18 I_signal avinimum scaling
S;u fort See 7 The OC oraxmg cuaend can be
the minimum scaling point for | signal fgure 5.5- with the froe anslog
‘wj 218 L, signal enaximum scating mput between 0 15xi,gvy
Sets the maxmum scakng pokct for |, signal. See hgure 5 5-7 :":""‘"“‘“"’“"""""
See figuee 559
Page 522 Muiti-purpose Control Application SV9000 SV9000 Mutt-purposa Control Application Page 5-23
3 Reducing acceleration and LY. 31 Ansiog outpk function 1
deceleration times See tabie on page 5-10
Tha scceleration and -
deceterstion imes can be
reduced with the free sasiog *
input signal, scoording 10 the 1 12 Analog output filter time ,
2 ? Filters the anaiog outpwt signal
Reduced tme = set acc./decel B See figure 5 512 !
me{par 1.3, 4,4, 4.3 4 4} 1
v divided by the factor R from : .
Bgure S 5-10 —— xS — {
Segrat mange Prosye— J
Figure 5 5-10  Reducing acceleaton and
‘ 33 Anslog eutpt lervert
Iinverts ansiog output signat.
max oUipat sighel = Mk set valkue
vn OuAgA algnel = e st vohse
Frgure 5.5-11  AABOQ OuDul smant.
14 Anslog swtput minkmen
Defines the signal minimum to
be okher 0 mA or 4 A Ses
fgure 5.5-14
Definas how fast the e rotor (dighal) value changes.
3s Ansiog output scale ———
for anatog = (5 e

See bpure 5514
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-w

Digital owtput function
Relay output t function
Ralay output 2 function

S —

Seynal content P 7*/_]|

O of aperason
Dralat s 001 anka_cunent and S AQAMMANY
iy (HO1 AOX & ackvated whian {
he diive & ready ha opeate
Tha Grve operates (Mot & runmng! |
Attt 10 han e

# 3 waming axats See Tabes 7101 the Users
Manual |
Tt (everse comwnand hes been selected

Low iy bigh b (par 3 13 and 3. 14}
16% Retwronce b supervmeon Retersnon gows cutside of e sel

Low W/ Hegh et {par 3 15 nd 3. 16}

Exwmat boake ONOFE Conwol with prograTenable delay
a3 Vet 18y

7% Exvecns traka cor

187 Conwol from (O lemwnats
190 Orive Temperture on drive outsude e set lempeane

20 Urrequesied raaton deecion | Rotston drection of the motr shafl & drierent kom We
requetied one

21 = Externat brase Ot eweried | Extemal brake ON/OFF control (par 3 17 and 3 18}
U Sctive when brake conwrol i OFF

Tatie 5 5-2 Outpt sxgnaie via DO sd okput retays RO and ROZ

Output frequency BmRt 1 supervision function
Output frequency lknit 2 supervision function

0 = No supenvsion

t = Low kmi supervesion

2 « High ama supervision
i the output frequency goes under/over the set bmd (3 10 3 12) ttus function
generates 8 warmung Message wa the digrhat output DO or via a 1elay outpuk ROY
of RO2 dependmg on the settings of the parameters 3 6—3 6

Output frequency bmit 1 supervision valua
Output frequency Bmit 2, supervision vaiue

Mutti-purposs Controf Application Page 526

14

315

319

Torque St supervision
tunction
0 = No supervision - - Paie 1
1 Low hmd supervson |
2 = High kmat supernision |
1 the caiculated lorque vakse goes ,'-’ ° \ |
underiover the set hmit (3 14) thes
funct on generates a warning
message v a the dwital output ]
001 via a refay output RO1 or

RO2 depending on the 3etngs ol | gomes | o0 ) i
parameters 3 6—3 & o 2 w0 Hjﬁ

e S 515 Dutpin hequency sapenision

Torque Mt 3upervision value
The caiculated torque vaiue 10 be supervised by the parameter 3 13
Reference limit  supervision function

0 = No supervison

1= Low kil supervision

2 = Fagh mit supervsion
H the reference vaiue goes under/over the se¢imd (3 16) thes function genecales a
waming message via the digial output DO1 o via a relay output RO1 or RO2
depending on the settings of the parameters 3 6—3 8 The supervised reference s
the current active relerence it can be source A or B reference depending on DIB6
nput or the panel reference f panel s the active control source
Reterence limit  supervision value
The frequency value 10 be supenvised by the parameter 3 15
External brake-off detay
External brake-on deiay
The function of the extemal brake can be deiayed fom the start and slop control
signals weh these parameters See figure 5 5-16
The brake controt signal can be programmed wia the digital output DO or via one of
retay outputs RO1 and RO2 see paramelers 3 6—3 8
Drive tempecature {imit supervision function

0 = No supervison

1 = Low kmd supervesion

2 = Hagh bt supecvsion
#f the temperature of the drive goes undetiover the set Wt {3 20) this functon
generates a2 waming message via the digal output DO or va a retay output RO
or RO2 depending on the setiings of the parameters 3 o—3 8
Drive temperature Himit value

The frs value 10 be supe by the 3 9(3 11) Seefigure The value (o be 3Ups by the 318
5515
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i 1 43 Accaleration time 2
« 44 Decelecation time 2
-~ - e These values comespond 1o the tme requwred for the output kequency to
c— hild = fom the sat (pac 1 1) 10 the set maxamum
bl l foiolll frequency (par 1 2) With thes parameter & Is passiblle 10 set wo different
tmes for one The active set can be selected
- m ~ "{ with the programmable signal DIAJ of thes appication see parameter 2 2
A= Acceleraton/deceieration times can be reduced with a extemal free anaiog mput
’“.‘::‘ . signal see parameters 2 18and 2 19
4 Brake chopper
0 = No brake chopper
b 1 = Brake chopper and brake resistor nstaied
A piAn 2=
i e T - ooy
> il and the toad Is fod Iko the extomat brake resistor ¥ the brake resisior is selected
- amn H correctly the drive is abie 10 decelerate the load with a torque equal to that of
L accelorstion See the separate Brake resssior instaliation manual
b as Stact function
Al Ramp
[ The drive QHzand
FpuwS 516 Exteral brake conkol ] StariStop logic selectonpar 2 10 Tor? "‘"‘":;""“""’" ““""""”“‘"’" g fiction may cause prolong
)Start/Stop logec sevection per 2 1x3 acosierstion times)
a1 Ace/Dec ramp 1 shaps Flying start.
42 AcciOec ramp 2 shape 1 The drive stats into & running motor by fest inding the speed the mokor s

The sccelerstion and deceleraton camp shape can be programmed with these

parsmeters.

Sefing the vehse = 0 gives you & inear ramp shape The output frequency’

okours the INUL with & (A e sat by pacameters ¢ 3 1 4(4 3,4 4% AcOec

tme 2)

Setting 0 1—10 seconds for 4 1 (4 2) causes an S-shaped ramp The spoed
e smooth. Parameler

1 X1 44 V4 4) determinas the .

ramp time of the accelerations

deceieration in the middie of the

anve

See figure 5 5-17

Figure 5 5-17  S-ahaped acoeleeatiod
deceleralion

47

48

running at. Searching starts from the maximum frequency down untl the scuss!

The output the

perameters.
Use this mode ¥ the motor may be coesting when the start commend is given
With the fying start & is possible 10 nde tvough short utity volaga terruptions.
Stop function
Coasting
0 The motr Coasts ko an uncontrolied stop with the SVO000 oft afier the Siop
command
Ramgp

1 muwmnwuumuwmn
gy & high k may
deceleration

Nmyhmmammmum
DC braking curent
Defines the cument injecied into the mokar during DC braking
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Page 528 Wuiti-purposs Control Application SV000 SVS000
<t oc 410 Execute frequancy of DC-brake during ramp Stop
braking tme at stop See figwe 5 519
Defes ¥ braking it ON or OF F and braking time of the DC brake when the motor s
siopping  The function of hve DC-brake depends on the 310p funclion parameter 4 41t DC-brake time at start
} 7 Seefigure 5518 0 DC-bake s not used
E L) DC-brake i hot used >0 DOC-brake 1s achve when i_pa)
>0 OC brake i1 in use and n1s funchon depends on Ihe Siop funchion the stan command  grven
{param 4 7) and the trme depends on the vakse of parameter 4 9 Thes parameter defines the |
tme before the brake s
Stop-functon = 0 (coastngl. relased Afier the brake s } {
Afler the $10p COMMand the motor will coast 10 a stop wih the SY9000 oft released the output keq ‘
With DC#yaction the motor can be electncally stopped in tha shoriest potsibie h"';'w:w'“'““:“"m ‘ ’
tme wihout tsing an optionsl external barkuing resstor 4 §andthe
The braking time is scaled according 10 the lrequency when the DC Al I l ' [
brakmg starts ¥ the frequency is > nominat frequency of the motor {par 1 11) D 41004 24 3) See ’ ' Paatt
setung value of parameter 4 9 dotenTrunes the brajung time When the frequency figure 5520 e
& < 10% of the nominal the brakmg time is 10% of the set vaiue ol parameter sToe O00ve?
49 i
412 418 MuRi-Step speeds 17 Fore3S20  OC-trakug ot start
o M I"‘M These parameter values define the Mull- step speeds selecied wah the DIAL DIBS
" “ sed OIB6 digetat Inputs. The selection of Muks-step speeds wil ocour semwlarly as
[ Ot ratpnay ' described in the tabie 3 & 2 page 3-8
Sar npond
D
5 1 §8 Prohib frequency area ot
XY ot— I Low fhmitHigh fimit 1»«1
OCaraang v ¥ oo I ]
F——— ——————
OC Awaterg O | In some Syslems & may be nec-
! e&grylonvotdczvul\
« lapmar - o lOtemay h
= 3L [P | muﬂm\anﬁe
prodlems
Fgue55-18 txummmauwem with s l i
Sioo-huncvon * 1 (o) Ppossible 10 set ks for throe
ARer the S10p command the speed of the malor is reduced based on the “skip requency” The [ -
o M due 10 0ad sccuracy of the setting &5 0 1 Hz. l el
nertia. 10 8 5p60d defined with parameter 4 IO where the DC-braking stacts FEw
[y
The braking tine & defived — — I Foume 5521 Exampie of prond Srequency
‘with parameter 4 9 P ] aea solng
nwm.:um Kis ] 6% WMotor control mode
fecommended 10 uss an i
external braking resistor for | 0 = Frequency conmtrol The YO tenminal and
faster deceteration See e (VAiz) references and the drwe controls the outpul
figure S 5-19 e ¥ I Y foutput y =001z}
’ 1\ . E 1 = Speed controt The VO terminal and panel references are speed
tep——t { vector} #nd the drve controls the molor speed
£ — ‘ (reguiation accuracy 2 0 S%)
Figae 5519 DC-braking bme when stop
funchon = ramp
i
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Switching frequency 68 Overvoltage controlier
s2 69 Undervoltage controiter
Molor noise can be a high q the Te PR wbe ON or OFF

.o
aw

.7

mmmmmdnswooo

Belore changing the frequency from the factory defauk 10 kHz (3.6 kHz > 40 Hp)
check the drive derating from the curves in figures § 2-2 and 5.2-3 in the Users
Maruast,

Fleld weskening point

Voltsge st the fleld weakening point

atwhich the autput volage reschves
the set maximum value (per G, 4). Above this frequency tha output vokage remans
unwm

on the setting of the V/Hz axve

that frequency the output voltage deponds.
ml 8.1 9,65 66and6.7 Seefigrae 5522
When the paramsters 1. 10 and 1 11, nominal voltage and hominal frequency of
the Mmotor are set, parametors 6 3 and 6 4 are also set sutomaticatly 1o the
comesponding velues. ¥ you need difterent values for the fieid weakening powt and
::m:nuww change these parametors glter settng parameters 1
VRE curve, middie point frequency
¥ 18t
c‘-nmmiwumum See figure 5 5-22
VAR curve, middie point vokage
Py 1 8t

dofines the middie point volage of the curve. See figurs 5.5-22
Output voltngs 3 Bore frequency
180

Mnmwwunmsuunsszz

Poramutec §.8
Ostaull 0%

Paamoter §.7
Dolautt 13 %

“Parwnatec €3 Porarmater €3 M
Oeolout § Hr}

Fgwe$.527 Progremmatie Vi asve.

71

74

Nmn“humnmmm“mm 15%~
a‘““hwmamwlumnoﬂm
wil change the molor speed in ge cases. On ge = laster
undervokage = slower
Overfundervokege thps mey 0oGr when controliers are not used
Response o the reference fautt

0 = No response

1 = Waming

2 = Faud. stop mode sfler Baultl acoandng 10 parametec 4 7

3 = Faull. alwayx cossting siop moda sfter faull
A waming or 8 (ault action snd message ls generstod § 4—20 mA reference signal

s used snd the signal falls beiow 4 mA. The con ais0 be proge
vis digits! output DO and via relay outpts RO1 and RO2
Response o extermnat fault

0 = No response

1 = Waming
2 = Fauk, s10p Mode aker faull aCC0NTiINg 10 parameter 4 7

3 = Faull, siways coasting stop mode sftec (aukt
Ama-mmmmnwmummw
n the digital input DIAY. Th o digital output
DO1 and into relay outputs RO1 and RO2
Phase supervision of the motor

0 = No action

2= Fauk
Phass suparvision of the Mot ensures thet the motor pheses have approximately
oqual cusvent.
Ground taukt protection

0 = Na action

2=Faust
Ground fault protection snsures that e sum of the motor phase curents is 2e
The standard overcasTent protection is siweys working and projects the frequency
‘converter from grownd taults with high curment levets.

Parameters 7 $—7 9 Motor thermal protection

Ganeral

Mator Tha SVIQ00 drive

s capable of igh e

this high current there s & risk wllbe This s true
y o kow WRN tow b the cooling efect of the motor

tan is reduced end the capeclly of the motor & reduced. i the molor is equipped
‘with sn extemat {an e 10ad reduckion on low speed 8 Mk
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Motor thermat protecton & based on a celcutated mode! and & uses the ouWput
curtent of the drive to determine the ioad on the Moo When tha power (s turned
on ta the drevs the caicutated madel gses the haataiok loaperatins 10 determine
{he nitia! tharmat siate for the motor The caicuisted model assumes that the
ambeent tomperature of the motor is 40°C

Motor theanal protection can be adjusted by setting severst parsmeters The
themal current Iy speciiies the 10ad cument above which the motor ts overioaded
Thus curent it Is a function of the output frequency The curve for 1 15 set with
paametecs 7 € 7 7 and 7 3 seler 1o the higue $5 23 The defauk valves of
hese pacameters are sat from the motor namepiate data

WEN the output Curend at by the Ihermal state wilf raach tha nommai value (100%)

The thermal state changes wikh ihe square of the clrmrent WHh output curtent at
75% of Iy the thermal stage wikt reach S6% and with output Curtent 8t 120% of iy
the Ihermal stage would reach 144% The function wili trip the device (refec par 7

5) d the themal model reaches a value ot 105% The respoase lime of the therma
model 1s detormined by the time coastant parameter 7 8 The larger the motor the
longer € takes (0 reach the final lemperature

The thermal state of the motor can be mondored thvough the display Refer to the
1lable for monitonng ems (User's Manual able 7 3-1)

A

CAUTION! The calculated modef does not protect the molor i the coaling of
the molor s reduced edther by blocking the aufiow or due (o dust o
<t

75

Motor thermat protection
Operabon
0~ Nat muse

1 = Warming
2 = Tp function

Tnppeng and warning will grve a display iAcaton with the same message code
Tpping is selacted the dave wall stop and actvate the (ault stage

Deactivating the protechon by secting this parameter to 0 wil reset the thermal stage
of the matoc to 0%

Motor thermal protection break point curment

The current can be set betweon 50 0—150 0% x 1,
Tiws pacameter sets the value foc thermal cutrent af kequencies above the bresk
ponton the thermal csrent axve See figure 5 $-23

The vaiue 15 sot wy of the motor aaa of

1 13 not the drive $ nomenal ouput curent

The motor's nominal cument 1S the curent wiuch the motor can withstand n drect
on-line use without being overheated

Hf pacameter 1 13 is adpstad, thes - w0 the defautt
valoe

Setting thes parameter (or parameter 1 13) does not affect the maxsmum output
axrent of the dave Pacameteac 1 7 slone determenes the maxrnum outpud curent
of the drwve

Muttl purpose Control Appication Page 533
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Figure 5523 Molor thermal curment
curve

Motor thermat protection zero frequency cucrent

The current can be set between 10 0—150 0% x iy, This parameler sets the
value foc thermat curent at zera frequency Refer Lo the fgure § $-23

The default vaiue =5 set assung that there & o extemal tan coolng the molor 1f
an extecnal (aa s used thes pacameter can be set v 90% (of tughec)

The vaive 13 sei as 3 percentage of ihe motor's Rameplate nomiIngl curent
parameter 1 13 not the drve S nomunal oulput current The Motor's nonwnal
Curent 15 the Curment wivch the Molor £an 31204 W drect on-ine USE WANOW beng
overheated

ff you change the 1 13 s 3 restared lo e
detaik vaise

Setung thes pacameter (or parameter 1 13) does not affect the maximum ouput
custend of the drve Pacameter 1 7 alone delenmines 1he Maxumum oA Curent
of the drve

HMator tharmal protaction, time constant

This txne €0 be set between 0 5—300 mimries

Thes 15 the thermal trne constant of the motor The larger the motor the greater
the bme constant. The time constant 1 defined as the tme that & Lakes the
calCutated thermal stage ¥ reach §3% of #s final vake

The motor thermal tene Is 5peciic © a Mowr design 3ad 4 vanes between
ddferent motor

The detauk value for the teme constant ©s Calcutaled based on the motomame
plate data Gom parameters 1 12 and 1 13 i esher of these parameters s reset
then Bws perameter is set 10 s defauk vaive

i the motoC’s {, brne is known {grven by the motor manufacturer) the bme
constant parameter could be set based on { bme As 3 rule of thumb the molox
thermal trme CONstant in Munuses equats 0 2, (, In seconds is the time a motor
can salely operate al six tmes the rated current) i the dirve s in the stop stage
the brme constant s mlemally ncreased 1o three imes the set parameter value
The cookng in the siop Stage 15 based on comvechon with an increased time
constant

Page 5-34
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Wotar thermal protection break point frequency

This frequency can be set between 10--500 HL

This is the frequancy break pomt of tharmal crent curve With

above this point the thermai capacity of the motor Is assumed 10 be constant See
figure $.5-23

The default vaive s based on motor's nameplate data pacameter 1 11 Itis 35 Hz
for a 50 Hz motor and 42 Hz for 860 Hz motor Mare generally I ts 70% of the frequency
at the fieid weakening pami (parameter 6 3) Changing ekher parameter 1 11 o6
3 will restore this pacameter o #s defauk value

T
1 M marmaa

[ .

Al pparinrs & = (2} & (1-0VT) o
Ot et et i et
P Y

FQueSS2  Calouisbog mokor lempersisre

Parameters 7 10— 7T 13, Stall protection
General

710

Motor stall protection protects the molar from short time overioad skuations ke a
stadod shaft. The reaction time of stait protection can be set shorler than with motor
thermal protection. Tha stall stale is defined with two parameters, 7 11 Stall Curent
#nd 7 13 Stal Frequency i the current is higher than the sat #mi and output
frequency is lower than the set Skt the stall staie is true There s no true detection
of shalt rotation. Stall s atypeof

Stalt protection
Opecation.
0= Notinuse

1 = Warming
2 = Trip function

Tripping and warning wit give a display Indication With the same message code ¥
Fipping I set on, the drive wil s10p and activels tha fauk stage

Seting this peremeter 10 0 will deactivets the proteciion and will reset the sisll time
counier o Tero.

Mult-purpose Control Application Page 535

Stall current kmit I s

The curent can be set between
0 0--200% X Lnuger-

in 3 stafl the Curent has 10 be
above thes wrwt See figure 5 5-
25 The aive ssetasa Stk area
percenitage of the motor's Aame- ;

1 13 motor's nomunal cusment. i PRERTE!

pacameter is automatcally
restored 10 #s defauk valse
1 pet
Par 7 1) wer m
Foue 5525  Settng the stal charsclenstcs
Stall tme

The trne can be set between 2 0—120 s

Thes ks the maximum aflowed tme for a $tall. There t5 an intemal up/idown counter
© count the stall tme. See figure 5.5-26 I the stall time counter value goes above
thes it the protection will cause 8 1 (refer (o the pacameter 7 10)

1n the stail state the ouput
froquancy his 10 e smalier then
this k. See figure 5.5-25

PR s U g S

Figue$ 526  Counbog e siak ke

Parameters 7 14— T 17, Underioad protection

General

Y»mdmmmuummmuwmlﬂ
molor while the drive s running. f the motor losd is reduced. there might be &
problem In the process, ¢.g. broken bek or dry pump

Motor underioad €80 be adjusted by seitng the underiosd curve wih

protecion.
parametens 7 15 8nd 7 16 The underiosd curve is a squered curve 3at botwesn
zera ond the fekd pond The 1 not active balow

SH (e Undencad counier value 8 Si0pped) See fgure § 527

e
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The 10rque veluss 10 sefting the underosd CLIVS Sre sel with parcentage vehses
which refer 10 the nominal ©orque of the motor Tha motor's namepiste dats
parameier 1 13 the Mmator's nomnal cLevent 8nd the drive § nomnal current |
are ued 10 fing the aCaling ratio for the intemal torque vakse I ofher than a
SANGIS Motor 18 used with the drive the scCUracy of the torqua calciiation i
decreased
Underioad protection
Operation

0 = Not e use

1« Warrang

2= Fauk
Trppng and warmng will grve a display inG«a(ion with the same message code Il
WIDpINg 5 36t actve the dve will $10p 3nd actwvate the taull stage
Deactivating the protection by settng thus parameter 10 0 wHl resel the underioad
nme counter 10 Ier0

$ Toraue

Undertoad protection fleld |
weakening ares load
The torque Nmd can be set [Par 715
between 20.0—150 % & T o

Thes paracnater is the valee (o the
i sfiowed 1orque when the:
output frequency is above the feid
weakemng polnt. See fgure 4 5- Fac 7 16
22 i pacameter ¥ 13 & adsted
thes parameter is automatically 12t
restored © &s delouk value

SHr
portpor 6 3 |

Foure 5527 Settng of merumum ioad

zaca freay Y toad
Torque kit can de set between 10 0—150 % X T,
Tres pacameter 15 the value for the mwmum allowed torque with Zero frequency
Swe figure $5-27 tf parametar 1 13 & adqusted thes parameter 1 automatcally
restored s defauk velue
Undeciosd time
Ttus tave Can be sat between 206000 s
This is the maximum slowed time for an undertoad state  There 15 an miemat up/
down counter 10 scaumwlsts the underioad tme See igure 5 5-28 If the underioad
counter value goes sbove this Hmit, the protection will cause a trip (refer 10 the
parameter T 14) I the drve is stopped the underioad counter ts resel 10 zero

SV9000
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Cque 5528 Co terg the unaeraad to s

Automatic restart number of tries.
Automatic restart trial ime

The Automatic restart function restans the drive afier the fautts setected with
parameters 8 4—8 8 The Stant function lor Asomatic restan 5 selected with
pacameter 8 3
{
i N Number of et 1

gty

Pard1=3
=P & 2

| bt 1 4

ron | Rt

Fgure 5529  Automenc restan

Parametes 8 1 determunes how many automatic festants can be made dunng the
tnal bme sel by the parameter 8 2

The tme countng Starts from the first autorestart K the number of restarts does not
exceed the value of the parameter 8 1 dunng the tnal tme the Counting & Cleaced
after the trial time has elapsed The next (aukl starts the countng agan

Page5-38

Muitl-purposs Control Appiication SV9000

83

8 4

Automatic restart, start function
The pasameter defines the start mode

0 = Start with camp
1 = Fiying start, s06 parameter 4 6

undervollage fault
‘condition (DC-Snk voltage retams 10 the nomat levet)
rostart after Rage trip
™ s ge ot
1 = Automutic restant sfr overvoltage faull condition returns 10 the normal
condiion (DC-nk voltage retums 40 the nomal leve!)
rostart after trip
© = No sulomatic restart aer overcurent faul ¥
1 = Automatic restart sfher overcument fauks
Automatic restart aflec reference fault trip

0 = No sutomatic restert aher referance faull Fip
1 = Agtomatic restert sher ansiog curment reference signat (4—20 mA)
fenams 10 the normal fevel (24 mA)

restart sfer fauk trip
0 = No sutomatic reatart afier lempersture faulk irip

Mutti-purpose Control Application Page 5-39
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PUMP AND FAN CONTROL APRLICATION
{par 01 7}

CONTENTS
6 Pump and fan control Appticatian 61
61 Genea «
62 Contol VO 62
63 Control signal logc. 63
64 Baswc pacameters Group 1 2
64 1 Parameter table Growp 1 64
6 4 2 Desonpion of Group1 paramelers 65
€5 Specaat parameters Groups 2—9 68
65 1 Parameter tables Growps 2—9 68
652 Oescrption of Groups 2—9 param  6-16
85 Mononng data 640
67 Panelireference 641
This page ntentionally ieft blank
Page §-2 Pump and fan control Application SV9000 5V9000 Pump and fan coatrol Application Page 6-3
&1 Genecal 6 3 Control signal loglc
The logec flow of the UO-contrat signals and pushbution signals from the panel ks shown in figure

The pump and (sn control apphation can be  control the total flow

So5yried by seting the volue ofparamele 01 The appucatron has two control sources on
the /0 termunats Source A is Pump and fan

The apphcaton can be used to control one  contral and source B is direct frequency

vanable speed drive and 0-3 auxary dves  reference The control source is selecied with

The Pi-controlier of the SVS000 controls the  DIB6 lnput.

dave speed and provides control signals o

Stact and Stop one 10 three awxifiary dnves 10

[-xal

* NOTEl Remembar 1o connect the CHA

$.2 Control YO and CMB inputs.
Pr-conwoler relerence
velos 1 10802 Teeninal Sugnat Desoription
V| +HVu | Redorence output VOlage i # poleniometer eic.
T Ver | Anatog mput. Proonioler releence vakse
voage {programwnatie) | renge 0—10 V DC
3 [ GNO | vO ground Ground fox reterence end conol
4 G Aneka input, Prcontroler actual vaive
S| Qurvent {programemable) | range 0—20 A
r__—_-_ § | sav Cortrol vokage output ma e max 0 1A
i 7] 60| Cavrol vatage ground | Ground for referencs and conwole
A Y IR Contad apen = s10p
- Sowrce A (Prcontrober) Coontact claged = start
1 |_ _F9(0A1 | Exemal ot Comtact agen = &0 ek —
R ] Contadt closed = fault
10 | Dy Fouk reset Cantect = o aclion
e tprogremmable) Coniact cloned » fackt resst
b TG Camwan for DAT—OVG | Comeedt 1 G0 o + 3V
e e am {12 | 22V | Contrel velngs outpst | Vialtege for ewliches, fsame es 6}
H r Juieo (W Geound tor coleronoe snd coneols
’__/___f__FF 084 | SmSue Contact apen = etop
Senrce 8 (Owact tneq ool Jf Contart closed « ctert
lr._/___:__"\s_{ OB5 | Jag speed select Tt spen + ™ scion
Contact closed » jog speed
! | €086 [ Sawcs A crtecsion | Comtact cpen = sowce A & scie
I B Contact clased ¢ source 8 i actve
1 L {77 [ G8 | Corwmon fox DI84—06 | Conmedt 1o GNO or + 24V
| W | e | Anaiop ot Progrememeble  (pad 3 1)
U aesor 7 | G| Oventeequency Range 020 MAR, mar 5001
L —®___.__n D01 | Okt supart Progracmebie { pec 3. 6]
PEADY Open colecior 1450 mA. Vel VOC
1 | ROV ? Fotey cuipnt 1 | Progremmatie { par X T)
————— e ERNCT Auvek encor 1
N—-—-ﬂ-— ~{njror P  comm
—— [M]woez Reley Sout 2 | Progrismemable { per 3.8 )
e ~—==—~12[n02 FaRT __:::': oo
W —mE {={meza |—
e Frouw 631 Control signal logic of v Purng and F an control Appacaton.
Foue 621 of the Surich posions shown are based on he (actary setngs
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€ 4 Basic parameters Group 1
€ 4 1 Parameter table Group 1

$V9000 Pump and fan control Appik 3lion Paget s

642 of Group .
€1 12 Mintmum / maximum frequency
. Defines frequancy mets of the SV9000

19

Figua64 1 Linar and squened VIHZ curves.

[; The VAHz be differet points
VMHz arve The for g ace in chapter 6.52
2 A programmabie V/HZ curve can be used K the standand settings do
not satisfy the needs of the application. See figure 6 4-2.

v,
Pammeter
64 |
|
i
Parnmetes $.45 |
Dot 10% 1
Paremers L7 {
Ovna 13t —wt 4
Panmotr 6.5 Poromster §3 )
Ootock § Hr)

Fgue642  Programmable VAz curve

ViHz optimization

Automatic The voltage 10 the motor changes automatically which makes the
torque motor 10 producs torque #nough (0 stadt and run ot low frequencies
boost The vokage incresse depends on the molor type and harsepower.

QU box que due 1o start-
Ing friction is high, .9 In conveyors.
NOTE!  Inhigh forque - lov s ikely the
& he molor has 1o run for a prolonged me under these conditions
pakif molor Use extamal cooling

for e motor ¥ e Serpecakury deexds b0 rise o0 high

Cae | Pamerater Regn | Seo | Ostuns | G | Dmacrippon Pugal
e o v anr ) The defauit mazimum value for parameters 1 1 3nd 1 25 120 Mz By seting ¥ 2
120 HZ when the drive & $10pped (RUN ndicaior not i) pamameters 1 1 and 1 2 arm
17 | Mostraem buquency | 1. 12000 12] 10 | SOk &3] changed 10 S00 Hz At the same time the resoluton of The panel reference & changed
31 | Acosecsonsmet | 01 00008 {01! toe Teva bom (1 Bt 00 ] 69 from001HIw 0 t Hz
~ Changmg the max valse from HZ10 120 17 & done ameter |
4 | Ouomsamonama | 01 wo00s Jo1e | 100 T vt 0 Moot ] 5] |I9H1wh::meﬁ:ns;bp:::) 210 120 12  done by sen ng parameler | 7
1Y | Seemimaegan B Bl S &%) 13 1 4 Acceleration thme 1 decelerstion time 1
16 |PomAmieme | 000120008 |00% | 000 O 40 btugral s e 65| These lmds comespond 10 the tme requwed for Ihe oupul kequency 1o accelerats
17 | Cuvercrat 01-2350qn[O01A ISuL 40 Ouloust caxtont vk AL of o et | 5-5)] from the set mimmum froquency (pac 1 1) to the sel maxunum frequency
e VAT 1280 setechon o2 o 0 Lnear &5 ; (pac 1 2)
] | ;i-:-d e 15 Picontrolier galn
= Progz armeratn Vi a0
atew y— Pen - 3 e, -] Tris parameter detmes e gan of the P1-contr ceer
-] Y Atomanc ot boost | H ttus parameter is set10 100% 3 10% ChaNGe n erroc vawse Causes the Gontrofer
110 | s votngn wo—eeov | tv | Dov Volage cade 2 &7 output 10 change by 10 Hz
oo moter :: "‘"":; : If the pacametar value 15 set 10 0 the PL.contotter operates as 1-conwoller
£1.1% VoRege code § 16 Plcontrolier Htime
3 ¥ | ~vomrnar Bgo0oka 1 [ WHr G o the caling plate of Ll Dednes the stegration bme of the Pi-controtier
ol mctr
17 Current Heit
112 | Ncwrest speed 120000 am | 1 spoom { 1720w, Ao the @ing plts of 7]
ot e mator - e motor Thus parameton deterine s the Maxamum Mok current whiat the SVI000 wll supply
113 | Mt avere . 283tgn [01A [ Gow ( from the rating plate of ) shoct team
o e moter( g Minbiiend | 18 Vitz ratio salection
11] scrnne ] o200 2oV Volage code 2 7| ! Unear  The voltage of the motor changes knearty with the kequency m
360440 M0V Vokage code 4 I [ the constant flux area from 0 Hz 10 the feid weoakenmg pont
prw s N Lp:usg‘m;ﬁsuw(wam)swmmm
25400 biidd Vorags code § | Linear VARZ ratio shoud be usad in constant torque appications
V15 | Pamonater canceel o N ° m"‘m &7 This default setting should ba used If there is no Special requirement for
1« Oniy growp 1 s visde i another tetting
1 36 | Perameter v ook o1 ’ o Dinatias parsrweter changes: &7 Squared  The volage of the motar changes lokowing 8 squared curve fom
0% Charges eratsied Al ‘with the frequency in the area fom 0 M2 10 the fiekd weakening
1 Changes dtabied pout (par 6. 3} where the normunal vorage is also supplied K0 the motor
u‘l&h.‘-‘ﬁfm&'mm Seefigwe64 ¢
MAREE L R Y The motoc e fed q poat prod less
Hotet i) = Pararneter vaiue can be chenged Sor mmocr ared et Systom torque a0d slectromechenical naise. A squaned V/HZ rabo Can be used i apERI0ONS
oty whan the Grve 18 t10pped Selactng 120 H2/500 H 8n04 see pege &5 where the 1orque demand of the (aad is proporbonal 1o the square of the speed € g
~ Detadt vaive for & four pote motor and & 1 centfugal tans and pumes
fominat eure SY9000
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110 Nominal voltage of the motor

Find this value V, from the namepiate of the motr
This parameter sets the vollage at the fiekd weakerung post, parameter 6 4 10

100% x Vo
i MNominal frequency of the motor
Fnd the naminal frequency {, from the nameplaie of the molor
This sets the t the field pomt, 63t
the same value

112 Nominal speed of the motor
Find this vaiue R, from the nameptate of the mokor
113 Nominal current of the molor
Find the vaiue {_ from the nemepiste of the molor The interma motor protecton
function uses this valus as & reforence value.
14 Supply voltage
Set parameter value acconding 40 the nomnal voksge of the supply
Values are pre-defined for vokage codes 2. 4 5 and 6. See table 6 4-1
115 Parameter conceal
Defines which parameter groups are avaitable
0 = AR parameter Qroups are visible
1 = Only group 1 is visible
116 Parameter velue lock
Defines acoess 1 the changes of the parameter valves
0 = Parameter vaiue chenges snabled
|lm~.wm
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€ S Special parsmeters Groups 2—9 ’ Cooe | Parernater Rargn Sk
$51 Pamamatsr tables 1 14 | voroniagtan, e1-2000 | o1
_— , [ o o)
rou —
0 2 Input signal paramaters 215 | Prooromer referance = '
gl (s0urce AL ’
P [ [ S T e = |
21 | D2 hecmon T o w Y 0 Mot e 6 16}
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Page 616 Purmp and fan controf Application 3VI000 ; SVIO00
€52 Description of Groups 2—0 parameters 22 DHA3 function
Selactions ace same as in 2 1 except
21 DIA2 tunction 10 Motor (Gigral) COMAC Cclosed « Reterence decreases unid the contact 1s
1 Externaifaun  closing conAct = Fautt 5 Shown and ditve responds acoonding pot OO opened
to pacameter 7 2 | 23 V_signal range
Z Externat(aun  openmg contact = Fauk is snOWN and drive responds acoordng -
to pacametes 7 2 ’ 0= Swgnatrange 0—10V
3 RAunenable contactopen - Slact of the mator desabied | 1= Cusiom m"‘q;‘?"m cuslom maumum (par 2 4} to custom
contact closed - Start of the molor enabled maxmom (par 2 5)
4 Acc 1 Dec comact open = Actelecanon/Decelecation time 1 selecled
time seloct  contact closed = AccelarauonDaceleration tme 2 selected I 2 42 5 V_ custom setting minkmummaximum
5 Reverse conact open = Forward || # two or more npuls ae Thesa pacameters sel V,, for any npul signal span wiehn 0—10 v
contact cdosed = Reverse [| programmed 10 reversa only Mirwmoum setting  Set the V_ 51003l 1o s minamum level select parameter 2 4
0ne of them 15 requed Sor oress the E nter bution
overss i
€ Jogireq comact ciosed  Jog frequency selected for freq tefer ! Maxwnum setting wi:;l::e\é;\'szglms Maxwmum level select parameter 2 S
7 Faux t ontact closed = Resets all lautts
AUk rese! ct cf e al Notel The parameler valuds Can only Be Set wih this procedure (ROt with HTOw UR/AMOow
& Acc/Dec contact closed = Stops acoglecation and decederation untd down butions)
operaton the contact s opened
pronibked 26 v, signat inversion
# DC-traking  contact closed = in the stop made the DC-traking operales 0= nosnverson of snsiog V,, signal
command until the coact is opened, see figure 6 5-1 { _ v
DC-brake Current s set with pacametec 4 8 | 1= version of saalog V., sgnat
10 Mok (digiaf) comact ciosed = Reference Inarsases untl the contact is |
pot UP opened f
Ot i 27 v_signal filter time
ey
| Fiters out drsturbances from the:
mooming anakog V, signal A ]
Poram 4 0 | iong fitering lime makes the i
. | drive response siowes See
- ( figure 6 5-2 i
~ T T | i
S I 1 e | |
OU 1 s DE bt vt st o shp v = Rt I
! | ; '
1 :
L
/7 ., | Fguw657 V. sgnal fenng
T T
— 1 —
« Conmrs
Figue651  DIAT as DC-brake command nput:
3) Stop-mode = ramp
) Swop-mode = coasing
!
{
|
i
|
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aal) Wotof patentiometes Mo time
28 Analog input (,, signal rangs Defives how tast the efectronic motor {digital) potentiometer value changes
g:‘_m:: 215 Picontralier reference signal
2 = Custom signal span ] mwmmmsz—aeguw
1 Nnbgunem feres 4-S.ega
2 sthe set kom the R Page (REF)
29 Anslog Input i, custom setting R 12 s the Pi see chapter €
minkmuminaximum
210 3 Reference value is changed with digrtal nput mignats DIA2 and DIA3
With these parameders you can scaie the input current signat (1, ) signal range between swtch i DIA2 closed = frequency reference narsases
mA - switch in DIAJ closad = frequency rederence decreases
the reference change can be et with the parameter 2.3
Minimam setting Set the | signal lo is minimum level, select parametar 2. 9, press “ SMS: 3 6% the rek vaiue Is set 10 the minkmum
the Enier bution fequency (par 1 1) each tme the drive i stopped. When the value of
Maximisn sedting. Set the |_ signal 10 its maximum level, selact paramatar 2. 10 press parameter 1 5 is set 10 3 or 4, the value of parameter 2 1 is sutomatically
the Enter button set 10 4 and the vakie of parameter 2 2 is sutomaticaly set o 10
Notet  The parameter valses can only ba
st with this procedure (not with the
arow upiarow down butions) 216 L actus! value
) 217 Actual value 1
2n Anziog lnput L, inversion 21t Actuat vaiue 2
0 = no inversion of 1, input These pacameters salect the Pl-controlec actusal vaiue
1 = laversion of | input. Actual value ndewan SCale
212 . - 219 1 mii
Analog input £, Miter time Sets the minimum scaling point foc Actual value 1 See figure 6 54
Filters out distrbances fom the
ncoming analog |,, signsl A long 22 Actual value 1 maxioum scale
fitering time makes tha drive Sets the maximum scaing point for Actual value 1 Soe igure 6 54
fesponss siower See Rgure 6 5-3
21 DIAS function ‘--w-«
1 Exsenal tauk. Closing contact = Faull i shown and motor s stopped when =
the ingut bs actve iR
2 Extermalfaull, opening contact = Faut is shown end motor s stopped when
tha input I not sctive
X Runenable coactopen = Start of the motor disabled
contact dosad = Start of the molor enabled
4 Acc.iDec  contactopen = AcceleratiorvDecelsration time 1 salected . - =t
Sme select.  contect closed = Acosleration/Deceloration time 2 selected H A & B
. f ORI Y
% Reverse contact apen = Forward || #ftwo or more inputs are
contact doted = Reverse || programmad o reverse onty Fgure Exsmples sbout the scaing of actusl vekue sgnal
‘ona of them is requared for 654
Toveree 2 Actusl vatue 2 minimum scale
& Jog keq contact cosed = Jog frequency selected for freq. refor Sets the rinimaum scaling Point for Actuel vaive 2
7 Fastvreset  contect closed = Resets of fauits 222 Actusl vaius 2 maximuam scale

& Acc/Oec. contact closed = Stops acosleration and deceleration until

Operstion the coniact is cpened
prohiited

® DC-traking  contact ciosed = in the siop mode, the DC-breking operaies
command unkil the contact is openad, see Agure & 5-1

OC-brake current is set with parameter 4 8

22

Sets the maximum scaling point for Actusl value 2

Error value lnversion

This parameter afows you 10 ivvert the error vaiue of the Pi-controller (snd thus the
the operstion of the Pi-controller)

w“/
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224 Plcontroer minimum lmit 31 Analog output function [
225 Plcontrotier maximum Bmit See table on page 6- 10 i Ut g
These parameiors sed the minenum snd maxmum values of the P1-controlier output 32 Anaiog output fiter time ; o 4 -
) Pacamator vaiyo mits pac { t <par 7 24 <pac 2 25 Fters the analog output signal ’
,12 26 Direct fraquency reference, Place B Seelgue 657 ! II ——
0 Ansiog volage relersnce from teminais 2—3 e g a2 potendometer | m’ !
1 Ansiog current reference from lerminats 4—5 © g & ¥ansducor |
2 Panet s the et from the Page (REF) I
Raference 1t & the Place B reference see chapler 6
3 Reference value 8 changed with degeal npit signals DIAZ and DAY al
Swich i DIAZ dosed ~ frequancy reference moresses [ -
swiich i DIAJ dlosed = freqQuency reference decreeses L - -
Spead of the referenca change can be sat with the parameter 2 3 Fpue537  Anaiog outpu enng
4 Same as sotting I bint the reference value 13 set (o the mirmum
kequency (par 1 1) aach time the dave s stopped ; —_—
When the value of parameter 1 5 s set 10 3 or & the value of parameter 2 1 13 Anatog output invert .-
o« automatically set 10 4 and the value of pacameter 2 21s =
atomatcaly set 10 10 INverts Anm0g OUDUL SsQN!
Cuput SONat = manamasm vohm
2217 28 Place B scaling value -m:mw-m--m:: ~.-v- i
Sethng s 0<par 2.27 <pac 2 28 <par 1 2 fpac 2 28 = 0 scabng 1s sel {
off See figures 6 5-5 and 6.5-6
(i the Rguras below e voREge £put V_, with xignal range 0— 10 V & selected for source 8
wlerence}
34 Ansiog output minkmum
’ Defines the signat manemum to
g ot be ether D mA or 4 mA See
-y { fgure 6.5-9
J ~i2e f 35 Anaiog output scaie
I ( Scaling factor for snakx) output
i | See figure 6.5-9
' i I Saonat Max vaiue of e sgnad { P ¢
Cattes | Max by 11l T T ="' =t
~1n — Motor speed | Mex spwed in ot _A) | i
| (. oo Ouspnrt 2aign
- . - nrrent '
i —— Mot orue | 2270 I '
L ficrcr povess [ 72P g, ! =
Fguub55  Reference scaing Figure 6 $-6 Relerence scakng, pec 2 1520 Mvor vokage | 100K 2V 0, - -
OC 4k volt. v , i
Pioet vaiue | 100% £ raf veion max s
Pract vatsst | 100% x act vakss max -
Plact vaksel | 100% x act value mas nee e nes
100K orror vaks mas < —- .
Proveu 100% » outpul mas - c eann
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36 Digital output tunction 313 Torque Smit supervision
37 Relsy output 1 function function
38 Relay output 2 function 0 = No supervision
— 1 = Low hmit
Sewng vaise Sqnal content il r-u-:
© = Notwmey Ot of opevaton 2= Hegh ik
H the calcutated torque value goes s o l
ol [BO) RO is achrated when. undecfover the set limit (3. 14) thes - X
function generates & warming
1 = Resoy The drve e rsady W apeie
2 * Run The @rive Gperates (Mo i rureng) message via the dgital oupt DO
3 vFmn A ekt ¥ip ks ¢ via & relay output RO1 or RO2
4 = Foull rwerted A Gk wp b 801 occurved depending on the settings of
$ * SVI000 overhest warreng The hoal-sink wmpeahure suceeds +10°C parameters 3. 6—3. 8. (——r
& & External fouk or warreng Foull or werning depending on paremwier 7 2 gm nn
T © Reterpros fauk or wameng Foukt of warning depending an parsmeter 7 1 "‘B
ewloronce is 420 wA and sigasl i <smA
& « Warning o & wmwinyg exists. See Toble 7 10-1 10 User’s Manval Figre 6.5-10 wlmm
+ ® Reversed The seversy commend hes been
102 MUt wop or oy spaed Mhudi-00p o jog apeed s been selected by dghat o 3 14 Torgus Sk , suparvision velus
Heat ~apa Nt veached the
12 Matr seguianr acsiveled Overvoliage or raguinior wat activaked The caiculsted torque value (0 be supervised by pacameter 3 13
135 OVt fraquency supervecn 1] The eupel Outside of $e set supervesion{
Law ol High St @ L 9 ond par. 3. W0} 315 Active reference Wmit, supervition function
s Outpat traquency superveian 7| The Sutaicte wf B St Supervison|
Lwr Gl Hgh Sk {par 3. 1 and par 1 12) 0= No supsrwsion
15+ ferque Simt supervision e moior tarque govs outaide of the 96t Suparvmen 1 = Low Smkt supervision
Low ol High bl (par 3. 13 end par 1 W) 2 = High AR supecvision
V54 Actve seterarnce Active cotorance groes outsds of S et
et tupervision L-i-lwnb- 2 St 3 G e the se(hm& (3 'S,MMMROI
17« Exvornel rate convrol cantol wmnhmmuocvhlﬂdqﬂﬂom%!um-nllyuﬂw of
dotny gpor X 17 and 3. W) ROZ he setangs of 3638 The reference
::-c-ag...mm Extornat Conbel mode Selected Wil Proge pushtUnINZ 16 9% asTent active seference. R Can be s0urce A or B reference depending on 0686
- Orive @rive goos euleids B source
Supor— oot supervivion Smiks {par 1. 19 and 3. 20 nput or panst reterence i the penet is the actve consrol
200 of B moter shaht s Slerend Sruem the
o 316 Active sefeconce lmi . supervision velue
29 = Estamal brois ouvel iversed | Extornal duvhe ONOFF conrel fpar 3 17 oo 3 38} The frequency valus 10 be supervesed by the parameter 3 15.
Oviput aclive when brake conrol is ON
2T = eut s e 3 Externel broke-off deoley
28 » Aumbiary drive § swnt Ster and viaps susiery drive 1 31 Extemal brake-on delay
9 ¢ Aunilary. Starts and suilecy driva
e bvud ot povsieduirprsopasrmi butiefs The function of the extemat trake can be detayed kom Me Start and stop CONtot
Tabie .52 Ot segriads via DO'1 a1 oxApes rekays RO and ROZ Lgnals with the1a parameters Sew houre 6 5-11
The brake control signal can be programmed via the digdal output DO'T or via one of
38 Output frequency Bmit 1, supervision function relay outputs ROt and RO2 see perameters 3 6—3 6
3 Output frequancy Hmit 2, supervision function 31 Orive temperatuns Mmit Supervision functon
0 = No supervision 0 = No suparvision
1 = Low mk supervision 1 = Low limit supervision
2 = High Imit supervision 2 = High it supervision
¥ he output Fequency goes Underover the set Amit (3 10, 3 12) this unction X the sempersturs of the drive gQoas underfover the set imat (3 20) this function
genarsies & werning mnnmww‘amamwm| m.mmﬁumwmuunu&vm‘m‘
ummmnmdhm of RO2 depending on the setings of paremeters 3 6—3 8
’il.ll Output fraquency fimk 1. supervision value 120 Drtve tempernture Nmit velue
2 Output froquency ekt 2, supervision value
b . The velus i be by 319

The frequency veiue 10 be supervised by the paramaeter 3 9 (3 11) See houre
6510
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Accaeleration time 2
Decaleration time 2

These values correspond 10 the time required for the otput keQuency to acceterate
kOm the S8t Minemum keguency (par 1 1) 10 the set maxmum fraquency (pac 1
2) With tius parameter X is possibée 10 set two ddferent acceleration/decaiaration
umes tor one appication The actve set can be selected with programmable signal

IS
e

|
!
’ $V9000 Pump snd tan control Application Page 6 25
|
]
|
i

. J 1 DiA3 of this. See 22 times can be
- - I } reduced with 3 external froe analog Nput sgnal See parameters 2 18 and 2 19
” 45 Brake chopper

0 No trake choppet
| 1 Beake chopper snd brake resistor wstaked
I 2 = Externat brake chopper
- When the drtve & deceieratng the molor the enecgy stored n the merta of the molor
! and the load 15 fed 1o the extemal brake resisior K the brake resistoc is selectad
correctly the dnve is able 10 decelerate (he l0ad with a tocque equal to that of
acteleraton See the separate Brake resistor nstailation manual

46 Stact function

Ramp

[ The drve starts kom 0 Hz and 0 the set wathar
the set acceieration (xne (Load nerta or starng Kichon may cause prolonged
acoeleration tames}

Fyng st

1 The dnve stats inio 2 cunning motar by (st finding the speed the motor 1s
g A Searching starts from the maximum frequency down unti the actual

f
e ) ]
e f

Figuwre65-31  Extermal beake control l)SldVSlapbqtuledmpu)' 0 tor2
IStant/Stap logec selection par 2 1 3

a1 Acc/Dec ramp 1 shape
42 Acc/Dec ramp 2 shape *equency reached The output then w©he
The acceteration and deceleration ramp shape can be programmed with these set vale ata by he rame
pacamelers
parameters {
thus mode it the mot be when the start command i grvent
Sefung the value 0 gves you a unear ramp shape The output frequency mmediately | :;fm:" s;:s “m’yw::"’g “:ﬂy “m:xs
folirwrs the INput with 8 (amp me set by parameters 1 3 t 4 (4 3 4 & for AccrDec
tme 2) 1 47 S$top function
Settng 0 t—10 seconds kx4 1 (4 A { Coasting
2) causes an S shaped ramp The pu)
speed changes are smooth | 0 The motor coasts 10 2n uncontroked sioo with the SVI000 off after the Siop
commana

Parameter 1 311 4 (4 34 4)
determines the ramp tume of the
acceleration/deceleration n the
rddle of the cuve See figure § 5
12

Ramp
1 Mermesuzommnund lhespecddmmou-sﬂeoel«ﬂedmdmgw
ramp time energy is twgh k may
wmyhmmewkmrﬁskuumm
48 OC beaking curvent
Defines the curent imyected o the motor dunng the DC braking

4un ]
—_—_— | 49 OC beaking tme ¢ stop
l 49 DC braking time at stop
Fgue6512 S sler3t0 Determunes whether DC braking ts ON or OF F 1 also determmenes the braking duraton
tme of the DC-brake when the motor 5 stoppeng The funclion of the DC beake

depends on the stop function parameter 4 7 See figure 6 5-13
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0 DC-brake s not used
OC-bra t
>0 DC-brake is i use deponding on the setrp of the st0p lunchon (param 4 “u ke time at st ( 1 vy |
7) The time is st by the value of parameter 4 & ] DC-brake & not used l - '
Stop-tuncion = 0 (coastng). >0 DC-brake 1s active when the stan i ‘
command s gwen This |
Afer the st0p command the mator wil c0ast 1 a stop with the SV9000 off o Gefines the teme . | I
Wit DC-ngection, the Mok can be electicatly stopped m the shortest the brake 15 released Afler the !
possible time without using an opbonal extamal braking restsior beake is released the output
The braking trme is scaled acoording 1o the requency when the DC- braking frequency wncraases sccording 1o l '
starts. i the frequency is > nominal frequency of the motor (par 1 11) the he set start functson 4 ¥ !
vaise of parameter & § determines the braking tme When the frequency is & and acceieration parameters (1 Pud w0
< 10% of the nominal, the braking me I 10% of the se vakue of parsmeter 34104 247) seeligures S o
49 5 smpl ooz
Ly Yo 1 412 Jog speed reference Fayre 65-15  DC-braking bme ot start
- - Paracetar value defines the jog
Ot sty spead selected with the digital
Voner mmesd input
Ortgnd Froqrey
losar spona § 156 Prohibit frequency area,
O amrg ON o taf, Low Smithiigh fimk
~ ¢ Joomee n some systems k may be nec-
L Ataswas L " S atamw 4T ascary 10 avold cortein
_.1 1 P requencies becaute of mechant-
- L 7 cal resonance problems.
With these pacamelers it is
Foue$5-13  DC-brakng when, 4r=
e mpenpar 4 720 possbie 1 set Bk for tree kip
Siap-function = 1 (o frequency” regiona. The sccuracy
of the setting Is 0.1 Hz.
Aftac the Stop command mwummumwmm
due o load Inertis o s
lpooddoﬁndﬂhbypum\oul 10 where the DC-braking starts
The braking tame 15 defined with parameter 4 9 Fgure§5-16  Examyie of pronibit kequency
K high inertia exists. & & recommended Lo use n extemal braking resistor for rea satng
faster daceiecation. See figure € 5-14
410  Execute frequency of DC- 61 Motar control mode
beake during ramp Stop 0 = Frequency control TMlloummal and pau( u(u«ms sre frequency
* (M cutp (ot
Seo Mgure 6 5-14 feq resolution 0.01 Hz)

= Speed comrot: The ¥O iy
(sensoriess Mwnmwnmw(wmt
0.5%).

2 Switching frequency

Motor nolsa Can be muemized by ueing a Moh swiching frequency increasing the
frequency reduces the capacty of the SVIO00 Before changing the frequency from
the fectory defeult 10 kHZ (3 6 kHZ240HD) chack the drive derating from the curves
In Agure .22 end 5.2 3 of the User's Manusl

Floguw 8554 OC-braking bne whenper 4 T« 1
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Fiold waskening point
Voltage st tha fletd weakening paint

The fieks weskening point 13 Bhe OUHUL equency Whens the oUIpUL voage reaches
the sot maximum valua (par 6 4) Above that frequency the outpu! voRage remains.

atthe set value Below Output voRage depends on the satting
of the VAHZ curve parameters 1 8 1 8 6 5 6 6and 6. 7 See figure 6 5.17

When parsmeters | 10 and 1 11 nomunal votage and nom nal frequency of the
molos sre set parameters 6 3 and 6 4 are 8IS0 sel automatically to the
comespond ng values H dferent values for the hald weakening pomt and the

MAKIMUM O voltage se fequaed change these pammelers afler setting the
parameters 1 10and 1 11

VAz curve middie point frequency

 the programmable VIH2 curve has baen selected with 2 28parameter 1 B thes
parameler definas the rwddie poirt haquency of the curve See figure 6 5-17
VMHz curve middie point voRage

¥ the programmable V/HZ curve has been selected with pacameler 1 8 this parameter
defines the muddie Port volage (% of motor nominal vokage ] of the curve See figure
6517

Output voltage st zero trequency

¥ the pragrammabile VHZ curve has been selocted with parameter 1 8 thes parameter
defines the zero fraquency voltage of the curve See figure 6 5-17
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Tt Response ta the reference teuk

0 = No response

1 Waming

2 = Fauk, siop mode sfter fault acoording 10 parameter 4 7

3 = Faul siways coasting stop mode atier (3uk
A waring or 8 (auR achon and message 1s generated d 4—20 mA refevence
signal 5 used end the signal faks below € mA The information can 3650 be
programmed via digital outpit D01 and wia relay outputs RO1 and RO2

72 Response to external fault

2 = Fauk, s10p mode after {aul sccordng 10 parameter 4 7
3 = Fauk. siways cossting stop mode after (auk
A warmeng or & fault action and message « generated from the external tauk
$ignal in the digrtal input DIA3 The can aiso be no
hgeat output DO and into reiay outputs RO and RO2
73 Phase supervision of the matoc
0 Noaction
2=Fauk
Phase supervision of the MOtor ensures that the Motr phases have approx-
mately equal current.
T4 Ground fault protection
0 = No acton
2 Fault message
Ground fauk protection ensures that the sum of the motor phase currents « Zem
The o ercurent protecbon 1S 3ways work ng and protects the drve rom ground
fauks with tugh current levels
Parameters 7 5—7 9 Motor thermal protection

Page 65-30

With the output cument at L, the thermal state wil reach the nommnal value (100%}
The thermal state changes with the square of the curment. With outpt curment at
T5% of |, the thermel state witl raach S6% and with output current st 120% of 1,
e tharme! state would reach 144% The function wit trip the drive {refer pac 7 S)
# the thermal mode! reaches a value of 105% The response time of the thermal
moded is determined by the time constant. parameter 7 8 The targer the motor
the longer & takes 10 reach the finsl lemperature

The thermal state of the motor can be monitored through the display Refer 1o the
table for monkoring Rems. (User's Manual, table 7 3-1)

/N

CAUTION!  The calcuisied mode! does not protect the molor X the cookng of
#he molor is reduced elther by blocking the airflow or due o dust or
ot

15

17

Motor thermal protection
Operation.
0 = Notin uce
1 = Warning
2 = Teip function
Tripping snd warning wik give a8 display indicstion with the same message code
ripping is selecind. the drive witi s10p and activate the tauk stage
00 wil reset the thermal stage

of the molor 10 0% "

Sloter thermel protection, bresk point current
The current can be set dbetween 50.0-150.0% x (.

This parameter sats the velus for thermel cument st frequencias sbave the break
point on the thermael curent curve. See figure 8.5-18.

Tiw sk es of the smotor Aominal cirrent

1 13, nominel curent of the motor nat the drive’s nominal output current.

The motor's nominal cuarent & the CutTent wivich the Motor can withstand i dicect
on-kne use without being overheated

M parametor 1 13 is adjusied, this parametar is automabcally restored 10 its delaukt
value

Setting this parameter (or parasmetar 1 13} does not alfect the maxmum output
current of the drive 1 7 alone i the output
current of the drive

Motor thermal protection, 3ero frequency current

The carrent can be set between 10 3-—150 0% X Lo~ This parameter zets the
vakse for therma! curent st 2eco frequency See figurs 8 5-18.

The defadk velus is oet. - cooling Han
temal fan s 4ed ihis perameter can be set 1o 0% (or higher)
The valus s set s @ of e motor's nominal current,

paramater 1 13, Aot the drive 3 noMinal output current. The Mmotor’s norvinel

Generat
Motor theamal protecton is 10 Prosect the motkor from overheating The SV9000
dnve s capable of higher than il 0 the motor i the ad
Owtailt S M2 requees thes tugh current, there is 8 sk that motor will be thermally ovedoaded
J Thes 15 true o low With low frex the cookng etect
of the motor tan & reduced and the capacty of $he Mokr & reduced. If the motor
Foure 517 Programmadle VA cuve & equipped with an extomal fan, the ad reduchon on fow speed & small
cs Overvoltage controller Motor thermal protection i based On a Caicutated model and o uses the ouput
Ty Undervoltage controfier current of the drvve 1o detenmune e 10ad on the MOtar When the power ts Wrned
0n 10 the drive  the calculated model uses the hestsink tomperature 10 determine
These aliow the % Vo be swiched ON or the inkeal thermal staiz of the motor The calcdsted model assumes hal the am-
OFF This may be useful in cases whare the tility supply voltage vanes more than beent temperature of the motor is 40°C
15%—+10% and the appHcation requires a constant speed U the controllers sre
ON they wik change the motor speed < over/undervolage cases Overvoltage Molor thermat protecton can be adjusied by settng several pacameters. The
faster undervolage = slower thermal current |, specifies the 1084 curment above which the motor &s overioaded
Thes current imdt is a function of the oulput frequency The curve for L s sel with
Overfundervokage tnps may occur when controliers are not used pacameters 7 6 7 7and7 @ See figure 6 518 The delauti vaies of these
parameters are set from the molor hameptate data
Pump and fan control Application SV9000 SV9000 Pump and fan control Application Page 6-31

Caarvors
Overioad area
P T e —m— o ——— ——h

1
|
U
= |
i
)
!

' Ty
-9 i

Frouwb.5-18 Mok Seermal current! curve

current (s the cument which the MOMor Can stand i direct on-ine use without beng
avechasied

¥ you change 1 13 this [ sestored 0 the
Sethng this parsmeler (or parameder 1 13) does not alfect 10 the maximum out-
put current of the drive Parameder 1 7 slone detonmines the MEXITWEN output
current of the drive.

78 Motor thermad pretection, time constant
The b 3 Thes & the
e motor, The lvger the mokar he grester the trme constant. The $me constant iz
dehned ax the tine & inkes the cakuisied thenal stage 1 reach E3% of s finsl
valse.

et of

The motor thermel thme i speciic 10 & Motor design and & varies botween difisrent

The defaull vaius for the tie constant is caiculated based on the motor Remeplate
dats from parameters 1 12 and 1 13 ¥ esher of these parameters s reset, then

this parameter is set 1o is de(ault vaiue

nww:gmsmwwan)mmw
parameter could be set based on L -time As & fule of thumb, the motar themnal
me conetant in einuses equisis 10 2x¢ {t in $ecoNds {4 the tme & molor can safely
operste at six Wmes the reled current) Wthe drive is In topped. the ime constant it
wwummummummhnm
stage s based on convection with an incressed time constant.
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Foue 6519 Caloutatng motor lemparsiue

Motor thermal protection break point frequency

The frequency can be set between 10—500 Hz This is the frequency break poim of
thermal Crent curve With frequencies above thes pont tha thermal capacey of the
motor I essumed 10 be constart. See figure 6 5-18

The defauk value is based 0n motor's nameplate data parameter 1 11 ftis 35 Hr
for a 50 Hz motor and 42 Hz for 8 60 Hz motor More generally tis 70% of the frequency
at the field weskening pomt (parameter 6 3) Changing sither parameter 1 1106
3 will restore thes parameles 10 4s Gelauk value

Parameters 7 10— 7 13 Stall peotection

General

Molor stall protection protects the motar from short tune overioad situabons ke 8
staked shaft. The reacton tme of stall protection can be sel shorter than with motoc
thermal protection The stall state &5 gefined with two parameters 7 11 Stall Curent
and 7 13 Stall Fraquency M the cument ts tugher than the sat kit and Output
{requency B tower than the set iany. the sial siate ks rue There is actuatty no real
ndicatron of the shaft rolation Stall satypeof

Sl protection
Openaton
0 = Not i uss.

1 = Wamng
2 = Trp function

Tnppeing and warmung wiff gve 3 display indcation with the same message code
tripping is sel on_ the dnve witl Stop and activate the fauk stage

Setting thes 100 walt the and wilt reset the stafl tme
counter 1o zera

Pump and fan control Application Page 6 33

712

T4

Stall current hma [ ' ;

The current can be sel between )
8 0—200% X busger-

in & SLaK the Current has 1 be ' | |
above tus kit See figure l
6520 Thavaiuetsset as a Stak wrea (

percentage of the motor's narme- { |

plate nomansl cisrent parameter

113 Hpaametec 1 13

sdpsted this pacameter s Fan
auomatcally restored lo s 1
defaut valse i
e
- .
P 7 1) iaave o
¥y 66320 Setung the stak I s
Stal tirve o “~d chermcienshcs

The me can be sel between 2 0—120's

Thes & the maxenum skowed tme for 2 58 These 15 an iiermal upisown counier
10 counk the stall tine See figure 6 5-21 I the stall bme counter valua goes above
ttus T the protection wikl cause 2 trip (refer o he parameter 7 10}

F Is_...m
Maxionum stall trequency
i Trp ares
The frequency an be s&t between Pa ? ‘,t
—_(par 1 2)
in the stall state the output
has to be smaller than
this ime. See figure € 5-20

- —
Frgure 6521 Counbing the 3iak sme

Parameters 7 14— 7 17, Underioad protection

Geneaal

The purpase of mokor underioad protecton IS 10 encure that there & load on the motor
while the drwve is runaing i the mator load & reduced, there mught be a prodlem mn
the process, &g broken belt or dry pamp

Motor undertoad protection can be adjusied by sedng the underioad curve with

parameters 7 15and 7 16 Yhemenoadumsusqmndummbemn
zev0 and the fieid g pornt. T s not acirve below

SHI(meundeﬂoadoouMe(valuelssxoooed) Seerquress-zz
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The torque values for seting the underioad curve are set with percentage values
wetuch ceder 10 the norwnat tacque of the motor The motor's nameplate data,
pacameter 1 13, the motor's nominal current and the drive s nominal curent ley
are used 0 find the scaking ratio for the internal 1orque vaiue i other than
standard motor is used with the drive the accuracy of the lorque calculation s
decreased

Underioad protection
Operation
0 = Not in use

1= Waming

2=Fauk
Tripping and warmning wikl give 8 display indicaton with the same message code if
pping is set active the dotve vill $10p and actraate the tault stage
Dx the by satting this 0 0 will raset the underioad
tme countar 10 Zero.

Underioad protection, fleld [ o
weskaning srea tosd

The torque hmit can be set
between 20 0150 % X Toupur bar 7 15

Foue 6522 Settng of minimum load

2810 y foad
Torque &Mt can De set between 10 0—150 % x Towoes
This perameter is the velue for the minkmum sllowed torque with 2ero frequency
Sew figure 6.5-22. i pacameter 1 13 is adksted, this paremeter is sutomaticalty
resiored 1 ks Selauk vaiue
Underfoad time
This time can be sat between 2 0—8000 s

mnummmhmwm There s an intermai up!

See figure 6.5-23 K the underioad
mmmumwmwm-m(ﬂuh

perameter T 14) K the drive i MOpped tha undertoad counter is tesit 10 760

Pump and fan control Application Page 6-35

n o
N

$ Unanriosd ame courster

Figure 6523 Counbag the undertoad ume
Automatic restart: nuember of tries
Automatic restart trial time
The Automadic restact funclion restans the drve afler the (aults salected wih
parameters 8. 4—8 8 The Stact function for Automatic restart is selected with
pacameter 8. 3.
Pacameter 8. 1 determines how many autometc restarts can be made during the
trial e set by the parameter 8.2
The tsme counting starts from the (st sutorestact. X the number of restas does
not excoed the value of parameter 8 1 durng the trisl sme the counting is cleared
slter the trial tme hes elapsed The next tauk starts the counting agait. See figure
652

1 rarowr of e
g ap

P g 1ed
g =P 8.2
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7

Automatic restart, start function
The parameter defines the stat maode
0 = Start with ramp
1.« Fiying start see parsmeter & 6
Automatic restan sfier undervoltage trip
0 = No sutomatic restart sfier undervoltage trip
1 ¥ Autormnaiic restact sher fauk condion rewxns 16 the nonmal
condition (DC-ank vokage retums 10 the normat level)
Automatic restan afier overvoltaga trip
Q = No sutomatc restart sfter overvolage tnp
1 = Automatic cestant afier overvokage fauk cOnd®ion returns (0 ithe normal
condtion (DC-Snk volage retums 10 the nomal level)
A restant atter trig
0 = No automaiic restart after overcument tnp
¥ = Automatic restart sfier overcurrent fauits
Automatic restart after refersnce fault trip
0 = No automatc restart afec tyforence fautt trip
1 =mmmmwmmm—mmn
retumns 10 the normal level (>4 mA)
A restant ofter fautt trip
0 = No autometic restart sfter temparsture Eaull rip
1 = Automatic restart after haatsink tempacature has returned 10 ds nommal
level betweon - 10°C—75°C

$V9000
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Number of suxiliary drives

With this parameter the number of sux&ary dnves n use  definad The signals 1o
control the auxiery doves oa and off Can be programmed 10 the relay outputs of to
the digral opUl with parameters 3 6 3 8 The defautt sefling is one auxikacy deve
nuse pre-programmed K relay output RO\

Start frequency of suxtfiary drive 1

Start frequency of suxillary deive 2

Start fraquency of auxNiary drive 3

The kequency of the SVS000 must exceed by 1 HZ the hmd defined with these
parameters belare the auxdkary drive 5 slarieqd The 1 H2 pravades hysteress 10 avod
unnecestary slarts and stops See bgure 6 5 25

Stop frequency of auxiltacy drive 1

Stop frequency of suxitary drive 2

Stop frequency of suxiiary drive 3

The kequency of the SVI000 must (all 1Hz telow the ke defined with these
pacameters before the suxiary dnve s s1opped  The siop requency ime also defines
the fraquency the drve drops 10 after SLINNG the supkary drve See figure 6 5-25
Start delay of suxiltary drives
mdmmymuwwmmmmdms
10 mmwmmmmmw.mm
request y sbove the previous reference level. See figure 6 5-25
Stop deley of auxiitary drtves

Stopping of the awdiiary drives is detayed based on the time sattng of parameter 9

10 This prevents unnocessary $10ps Which could be caused by a fiow reforence
request which is below the previous fevel See fgure 6 5-25

Ozt sy otrf

D e R o]

Fgure 6 525 Exampie of the effect of parameters m vanable speod and one auxdhary
drrve sysiem

Pump and fan control Application $VS000

Reference step after start of the auxtliary drive t

Reference step slfter start of the auxilisy drive 2

Rederonce stop after start of the auxifiacy drive 3

A reforence step will sutomatically be added 10 the reference value when the
‘correspondng drive is started. This slows compensation for the pressure
foss in the piping caused by the increased flow See figure £ 5-26

Raderoncs for Pr-corarter

Moteace sme 3
-

'

A e 1 ey

fam e 2 -

s ey . '

Iﬁ_' _‘s N_ Rk
Stesp lovel

Sleep delay

Changing this perameter from 8 value of 0 0 Hz activates the sieop function where
the drive s stopped sutomatically whan the frequency is below the sieep lavel (per
# 16) condnuously over the sieep delay (9 17) time. During the siop stata the Pump
and tan control logic s operating and wit swilch the drive 10 the Run state when the
‘wake up level defined with parameters § 16 and 9. 19 1s reached See figure 6 5-27

Weke up level

mmwmmmmwmmmmm
starting the drive rom the sisep function.

See fipure 8.5-27
Wake up functien

Thia pararmeter defnes i the weke Up 0CCUNE whan the Trequency eiher telts below
of axceeds the weke up level (par 9 18)

SV9000 Pump and fan controf Applicstion Page 6-39
Acwun vieu B -
s g $0
fome
—
Nome
—
>
~—
Fgum 6527 Example of the sleep nchon -
220 Plroguistor bypass
mmmnmmumnmwmmm
the drive ia g

dhaﬂqmw.ﬁnwwﬂsm

Foue 6520 Example of v Ancion of vanabia apeed drve ard Mo Susikary
Geos when PLeaqUASIOr 8 DYDetsed wan parameter §. 20
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€8 MONITORING DATA

Tre P1-control hea neens for g (n20 - n25) See table 6 6%
Oata Data Unwt Dwsonphon
rmbe | came
nt Outout frequency T Fraquency 10 the mokor
n2 Motor 10880 mm | Caladsted molor speed
n) Whotor Current A Meamsed motr aarent
a4 Molor torque * Cabcutated schus! lorquenarmenal torqus of e L
ns MOO! powst Y Cabcutsted schusl powarfnomnal power of e unt
né hotor vokage v Cakcataded molor voltage
Al DC-4nk voitage [ Maasured OC-bnk voltage
ne Temparstse < Ternperditure of #he heat sk
ng Operatry day countec 0049 | Opecang days ¢, not resellable
a10 Opecabng hours, HHI" | Opersting hours 7 can b resel wrih
“Wip counter” programmable bution §3
At WY -hours Mah | Tolal MW-hours, not resetiable
ni2 MW-hours, MW-hours. can be reset with programmable
“wrip counber” ‘Dution #4
n1d ‘Voltage/ansiog nput v Volitage of the teamwnal V¢ (lem. #2)
atd Qurent/anaiog rout ™A Current of termenais L+ and L, (\erm_ #4, ¥5]
ats Drgetat inpt stahes, or A
X0 Degead il status or B
at? Drgrtal and retay output
status
it | Contol rogam Vertion number of the contro! sofware
nis Unet nominal power 2] Shows the harsepower s2¢ of the und
n20 Pt-controker reference * Parcent of he maxamum rrference
n21 Pi-controer ackual value % Partant of the maxsmum actusl vk
nz Phcontrobar eor vakue % Percent of he maxsmusn eror value
a3 Pt-coniroiler oulp. L]
n24 Number of unnng
swodiacy drves
a2s Molor tempecature fise « 100%= af

Tadis 6 6-1 Monitored Mems.

100 = WA days, dd = decamal part of & day
2HH = Al hours vh = decimal pert of an our

Sv9000 Pump snd fen controt Application
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€7 Panel reference

The Pump snd tan control has anextra {r2) tox P anthe panals
relecence page Soe abie 6 7 1
Retrence Reference Range Step Function
numnbes name
I3} Frequency . |00z Refecence tor panet control and
reference YO terminal Source B reference
2 Plcontrotier | 0—100% | 01% Reference for Pi-controler
reference H

Tatie 6 7 | Panel relerence

Page 642
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Koaformitatserkiarung

Wit GRUNDFOS ecklaren m alleiniger Verantwortung dal} die Produkte SP, ayt
die sich diese Erklarung bezieht. mit den folgenden Richtimien des Rates zur

Declaration of Conformuty
We GRUNDFOS declare under our sole responsibiity that the products SP (o

which this declaration relates, are in conformity with the Councit Drrectives on the

approximation of the taws of the EEC Member Siates relating to Angleichung der Rechtsvorschnften der EG Mitghedstaaten ubereinstimmen

—  Machinery (98/37/EEC) —  Maschinen (98/37/EWG) -
Norm die verwendel wurde EN 292

Standard used EN 292

— Electromagnetic compatbilrty (89/336/EEC) Elektromagnetische Vertraglichkent (89/336/EWG)

Standards used EN 610006 2and EN610006 3 Normen die verwendet wurden EN 610006 2 und EN 610006 3
—  Electncal equipment designed for use within centam voltage hmits Etekinsche Betriebsmittel zur Verwendung innerhalb bestimmtes
Spannungsgrenzen {73/23/EWG)

{73/23/EEC)
Standards used EN 60 335 1 and EN 60 335 2 41 Normen die verwendet wurden EN 60 335 1 und EN 60 335 2 41

Dichiarazione di Conformita

Not GRUNDFOS dictuaniamo sotio la nostra esclusiva responsabiita che i pro
dottt SP a1 quali questa dichiasrazione si nfensce sono conform alie Direttive del
consigho concernents f ravvicinamento delle legistazioni degh Stati membn CEE
relative a
— Macchine (38/37/CEE)

Standard usato EN 292
— Compatibilita elettromagnetica (89/336/CEE)
Standard usatt EN61 0006 2e EN610006 3
Matenale elettrico destinato ad essere utiizzato entro certi imite dr
tenstone (73/23/CEE)
Standard usati EN 60 335 1 e EN 60 335-2 41

Déclaration de Conformité

Nous GRUNDFOS declarons sous notre seule responsabilite que les produits SP
auxquels se refere cetle declaration sont conformes aux Directives du Consenl
concernant le rapprochement des legisiations des Etats membres CEE relatives
a
—  Mactunes (38/37/CEE)

Standard utiisé EN 292
- Compatibiité électromagnetique (89/336/CEE)

Standards utisés EN 61.000-6-2 et EN 61000 6 3
— Maténel electrique destine a employer dans certaines limites de

tension (73/23/CEE}

Standards utilises EN 60 335-1 et EN 60 335-2 41

Declaracio de Conformidade

Nos GRUNDFOS declaramos sob nossa unica responsabilidade que os produtos

SP aos quars se refere esta declaragao estao em conformidade com as Directivas A
do Consetho das Comumidades Europeias relativas a aproximagao das legisla

goes dos Estados Membros respeitantes a

Declaracion de Conformidad

Nosotros GRUNDFOS declaramos bajo nuestra unica responsabilidad que los
productos SP a los cuales se refiere esta declaracion son conformes con fas
Dwrectivas del Consejo relativas a 1a aproximacion de tas tegislaciones de las
Estados Miembros de la CEE sobre

— Maquinas (98/37/CEE) — Maquinas (98/37/CEE)
Norma aphicada EN 292 Norma utidizada EN 292
— Compatibilidad electromagnetica (89/336/CEE) — Compatibiidade electromagnetica (89/336/CEE)
Normas aplicadas EN 61 000-6-2 y EN 61 000 6 3 Normas utilizadas EN 61 000 6-2 ¢ EN 61 000-6 3
— Matenal electnco destinado a utiizarse con determinados limites de tension —  Materal eléctnco destinado a ser uthzado dentro de cerlos hmites de ten
(73/23/CEE) sdo (73/23/CEE)
Normas aplicadas EN 60 335-1 y EN 60 335-2 41 Normas utiizadas EN 60 335-1 e EN 60 335 2-41

Overeenkomstigheidsverklaring

Arhwon Zuppdpouong
Wi GRUNDFOS verklaren geheel onder eigen verantwoordelykhetd dat de pro-

Epeiq n GRUNDFOS Snhwvoupe pe anorheionikd Sikn pag eubuvn 6T ta
1powdvra SP ouppopewvoviat ue v Odnyia Tou ZupBouriou enu Mg dukten SP waarop deze verklanng betrekking heeft in overeenstemming zyn met
JUyramG Twv vépwy Twv Kpatdy Mehav mg Eupwnang Evwong oe oxeon de Richtlynen van de Raad inzake de onderiinge aanpassing van de wetgevingen
HeTa van de Lid-Staten betreffende
— Mnxavijuara {98/37/EEC) — Machines (98/37/EEG)

Norm EN 282

MpéTune nou xpnoononienke: £N 292

—  HAextpopayvnrixn oupfarémra (89/336/EEC)
Npdtuna nou xpnowonomBnkav EN 61000 6 2 kat EN 61 000 6 3

—  Elektromagnetische compaubilited (89/336/EEG)
Normen EN 61 000-6-2 en EN 61 000-6-3
Elektnsch matenaat bestemd voor gebruik binnen bepaalde spanningsgren-

— HAEKTPIKEG OUOKEUEG OXERQOUEVES VI XPNOT] EVIGG OPIOHEVWV 0PIV -

NAEKTPIKNG Taong (73/23/EEC) zen (73/23/EEG)

Mpdéruna nou xpnoyonouiBnkav: EN 60 335-1 kat EN 60 335-2 41 Normen EN 60 335-1 en EN 60 335 2-41

Férsikran om Gverensstimmelse Vastaavuusvakuutus
Vi GRUNDFOS (orsakrar under ansvar, att produkiema SP, som omfattas av Me GRUNDFOS vakuutamme ykstn vastuullisesti, etta tuotteet SP, jota tama
denna tarsdkean, ar « Gverensstammelse med Radets Direktv om inbdedes nac- vakuutus koskee, noudattavat direktuvesd jotka kasittelevat EY n jasenvaltiorden
mande till EU-medlemsstaternas lagstiftning, avseende koneellisia latteita koskevien lakien yhdenmukaisuutta seur
' — Koneet (98/37/EY).

— Maskinell utrustning (98/37/EC)
Anvand standard EN 292
— Elektromagnetisk kompatibilitet (89/336/EC)
Anvinda standarder EN 61 000-6-2 och EN 61 000-6-3
— Elekirisk matenal avsedd 161 anvandning inom wissa spanningsgranser

{73123/EC)
Anvinda standarder EN 60 335-1 och EN 60 335-2-41

Kaytetty standardi. EN 292

Etekiromagneettinen vastaavuus (89/336/EY)

Kéytetyt standardit: EN 61 000-6-2 ja EN 61 000-6-3

Maarattyjen janntterajoitusten purtteissa kiytettdvat sahkaset latteet

(73/23/EY).
Kéaytetyt standardit EN 60 335-1 ja EN 60 335-2-41

Overensstemmelseserklizering Bjemngbro. 15t September 2001

Vi GRUNDFOS eridarer under ansvar, at produkteme SP. som denne erkiaenng
handler, er 1 overer {se med Rédets direktiver om indbyrdes tinzer-

melse tif EF mediemsstaternes lovgivning om
—  Maskiner (98/37/EQF) M f &4_{

Anvendt standard EN 292

~— Elektromagnetisk kompatibilitet (89/336/EQF) Kenth Hwid Nielsen
Anvendte standarder €N 61 000-6-2 og EN 61 000-6-3 Technical Manager
— Elektnsk matenel bestemt Ul anvendelse inden for visse spandingsgranser
(73/23/EQF)

Anvendte standardec EN 60 335-1 og EN 60 335-2-41
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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 GRUNDFQS 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, piease 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 instatlation, 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
close 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 to +70°C
The motors must be stored in a closed, dry and well ventilated
room
Note: if MMS motors are stored for more than one year, the shafl
must be turned by hand at ieast once a month
If @ motor has been stored for more than one year before installa-
tion, the rotating parts of the motor must be dismantled and
checked before use
The pump should not be exposed to direct sunlight
It 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
=
N\ JAN /N
7 7 7%

If the pump 15 not handled in vertical position, it must be lifted Iin
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

TMOO 1349 2495
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1.2.1 Frost Protection

1f 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.

B T

TMO1 4349 0199

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
completety submerged in the fiquid. 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 AN, SP AR, SP N, SP R and SPE lypes are de-
signed to accommodate liquids with higher aggressiveness than
drinking water.

The maximum liquid tempecature appears trom section 3.4 Liquid
Temperatures/Cooling.

.
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2.3 Sound Pressure Level

The sound pressure level has been measured 1n accordance with
the rules taid down in the EC machinery directive 98/37/EEC.

Sound pressure level of pumps:

Applies to pumps submerged in water, without external regulating
valve )

Pump Type Lya [dB(A)]
SP 1A <70
SP 2A <70
SP 3A <70
SP 5A <70
SP 8A <70
SP 14A <70
SP 17 <70
SP 30 <70
SP 46 <70
SP 60 <70
SP 77 <70
SP 95 <70
SP 125 79
SP 160 79
SP 215 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).

Retilling 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.

Fig. 3
MS 4000

MS 402

TMO0 6423 3695

3.1.2 GRUNDFOS Submersible Motors MS 6000

« i 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 leve!
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 instatlation.

Fig. 4

I.
i I
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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 funne! 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 the screw (B) to the
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The submersible pump s now ready tor installation
Fig. S

[am]
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3.1.4 FRANKLIN Submersible Motors from 3 kW and up

The tevel of the motor liquid in FRANKLIN 4" and 6" submersible
motors 15 checked by measuring the distance from the bottom
plate to the built-in rubber draphragm. 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

TMOO 1353 5092

The following table shows the correct distance from the outside of
the bottom plate to the diaphragm.

« Press the filling syrninge against the valve and inject the hquid,
fig. 8. If the valve cone 1s depressed 100 far, it may be dam-
aged thus causing the valve to leak

« Remove any air in the motor by pressing the point of the filiing
synnge hghtly agamnst the valve

« Repeat the process of injecting hquid and releasing air until
the liquid starts running out or the diaphragm is in its correct
position (FRANKLIN 4" and 67)

« Remstalt the filter after refithng with hquid

The submersible pump 1s now ready for instatlation

Fig. 8

TMOO 1354 5092

3.1.6 MERCURY Submersible Motors

The levet of the liquid in the motor is checked as described for
FRANKLIN 8" motors, see section 3.7.5 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.

Motor Dimension Distance
FRANKLIN 4°, 0.25t0 3 kW A 8
{see fig. 7a) mm
FRANKLIN 4%, 310 7.5 kW 8 16
(see fig. 7b) mm
FRANKLIN 6°, 4 to 45 kW
(see fig. 7c) ¢ 35 mm
FRANKLIN 6, 4 to 22 kW
(see fig. 7d) c2 59 mm

Fig. 7
7a 70

TMOO 6422 3695

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:

—f Ab e e ma

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 honizontal plane, see fig. 9

Fig. 9

Aliowed

Not atlowed

TMOO0 1355 5092

If the pump 1s installed horizontally, e.g. in a tank, it is recom-
mended to fitit in a flow sleeve.

3.2.1 Motors suitable for horlzontal installation

Power output Power output
Motor type 50 Hz 60 Hz
kw] (kW]

MS All sizes All sizes
MMS 6000 370185 3.710 185
MMS 8000 22.010 63.0 22.0t0 63.0
MMS 10000 75.0 t0 110.0 75.010 110.0 |




When FRANKLIN 47 submersible motors up 1o and including

2 2 KW are started more than 10 times a day, 1 is recommended
to incline the motor at least 15° above the honzontal plane in or-
der to minimize wearing of the upthrust disc

Note: During operation, the suction interconnector of the pump
must always be completely submerged in the iquid

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 1s 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
quard.

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 1s recommended to install the motor above the well screen in
order to achieve proper motor cooling.

Note: In cases where the stated fiquid 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 alf rubber parts are re-

placed every third year.

Installation
Motor
Flow past Vertical Horizontal
the motor
GRUNDFOS ConF’ vt 20°C Fiow sleeve
MS and MMS vection (~68°F) recommended
0 m/s
GRUNDFOS 40°C 40°C
MS 015mfs f  105°F) (~105°F)
GRUNDFOS 25°C 25°C
MMS 0.15 m/s (~77°F) (~77°F)
FRANKLIN 30°C 30°C
& 0.08 m/s (~85°F) (~85°F)
FRANKLIN 30°C 30°C
6* and 8" 0.16 m/s (~85°F) (~85°F)
25°C 25°C
MERCURY | 0.15m/s 7 rrF)
30°C 30°C
PLE )
UGER 0.5 m/s (~86°F) (86}

. Note: By free convection is meant that the borehole diameter is
at least 2" larger than the diameter of the submersible motor.

Other motor makes: See motor specifications.

3.5 Plpework Connection

i 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 susta-
ble for the actual liquid temperature and the pump
pressure

When conn'ectmg 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
electncity supply has been switched off and that it
cannot be accidentally switched on

4.1 General

The electrical connection should be carned out by an authorized
electrician in accordance with local regulations.

The supply voltage, rated maximum current and cos ¢ appear
from the loose data plate that must be fitted close to the instalia-
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 vanation
in the supply voltage and losses in cables).

The required voltage quality for GRUNDFOS MMS submersible
motors, measured at the motor terminats, is —10%/+6% of the
nominal voltage during continuous operation (including variation
in 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 pF 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

0.47 gF

If.-! ETXXY
T2
. 3,

2
1. Black 2
2. Blue Z
3. Yellow/green 8
4. Brown Z

The motors are wound for direct-on-line starting or star-delta
starting and the starling 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.
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4.1.1 Frequency Converter Operation

GRUNDFOS Motors
Three-phase GRUNDFOS motors can be connected o a fre
quency converter
Note: If a GRUNDFOS MS motor with temperature transmitter 1s
connected to a frequency converter, a fuse incorporated in the
transmutter will melt and the transmuitter will be inactive. The trans-
mitter cannot be reactivated This means that the motor will ope-
rate Irke a motor without a temperature transmitter
11 a temperature transmitter 1s required. a Pt100 sensor for fiting
to the submersible motor can be ordered from GRUNDFOS
During frequency converter operation, 1t 1s not advisable to run
the motor at a frequency higher than the nominal frequency (50 or
60 Hz) In connection with pump operation, # 1s 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 to 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 detnimental 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.
It1s 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 instaiting 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
e an MTP 75 and a motor starter with thermatl refay 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 Pt100 sensor must be protected by means of:
* a motor starter with thermal relay or
» a CuU 3 and contactor(s).

Motors without a Pt100 sensor must be prolected vy medis o
« a motor starter with thermal relay or
+ a CU 3 and contactor(s)

4.2.3 Required Motor Starter Settings

For cold motors, the tripping time for the motor starter must be
iess than 10-seconds at 5 times the rated maximum current of the

motor

Note: If this requirement 1s not met, the motor warranty will be in
validated

In order to ensure the optimum protection of the submersible mo
tor, the starter overioad unit should be setin accordance with the

following guidelines

1 Set the starter overload 1o the raled maximum current of the
motor

2 Start the pump and let it run for haif an hour at normal per-
formance

3 Slowly grade down the scale indicator until the motor trip pont
is reached

4 Increase the overload setting by 5%

The highest permissible setting 1s the rated maximum current of

the motor.

For motors wound for star-deita starting, the starter overtoad 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-defta 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 reguiations.
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.7999 11/7999 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 fo the
rated maximum current (i) of the motor.

2. The cross-section should be sufficient to make a voltage drop
over the cable acceptable.

\%w*j



Re 1: The following table specifies the current value of GRUND-
FOS submersible drop cables (1 e the maximum current tolerated
by the drop cable) a1 an ambuent temperature of maximum 30 C
Please contact GRUNDFOS if the ambient temperature hes
above 30°C

When sizing the submersible drop cable, make sure that the rated
maximum current does not exceed the current value (1)

For star-deita starting, however, size the cables so that 0 58 x the
rated maximum current of the motor does not exceed the current
value (I} of the cables

q [mm?) Is [A] q [mm?) 15 [A)
15 18 50 153
25 25 70 196

34 95 238
6 43 120 276
10 60 150 319
16 80 185 364
25 101 240 430
35 126 300 497

t 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 submerst-
ble drop cable by means of the diagrams on pages 138 and 139,
where
1= Rated maximum current of the motor.
For star-delta starting
| = 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 = tength of drop cable
permissibfe voltage drop n %
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 formufas:

Single-phase submersible motor:
U x AU
Ix2x 100 x (cos¢ x % + sing x XI)

L=

Three-phase submersible motor:
L= U x AU 5
1x 1.73 x 100 x (cos@ x 5 + sing x Xl)

where

L= Length of submersible drop cable {m]

U= Nominal voltage [V]

AU = Voltage drop [%]}

t= Rated maximum current of the motor [A]

cos® =09

p= Specific resistance: 0.02 {OmmZ/m]

q= Cross-section of submersible drop cable {[mm?)
sing = 0.436

Xl=  Inductive resistance: 0.078 x 10 [(¥m)

" The singte-phase MS 402 submersible motor incor-
porates motor protection which cuts out the motor m
case of excesswve winding temperalutes whie the
motor ts stil supplied with voltage. Aliow {or ttus
when the motor forms part of a control system
It a compressor s included n a control system together with an
ochre fifter, the 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 o
the mains, see hg 12

Fig. 12
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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 Capacitor

0.25 kW 12.5 yF /400 V /50 Hz

0.37 kW 16 uF /400 V /50 Hz
B 0.55 kW 20 yF /400 V /50 Hz

0.75 kW 30 uF /400 V /50 Hz

1.10 kW 40 yF /400 V /50 Hz

1.50 kW 50 uF /400 V /50 Hz

2.20 kW 75 uF /1 400 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 conneéted to the mains
via the motor protection see fig 14

Fig. 14
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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:

4.7.2 GRUNDFOS Motors, Direct-On-Line Starting

The connection of GRUNDFOS submersible motors wound for d
rect-on-ine staring appears from the following table and fig 15

Cable/Connection
Mains
GRUNDFOS 4" and 6" Motors
L1 U
L2 \
L3 w
PE PE

Check the direction of rotation as described in section 4 7 1
Checking of Direction of Rotation

Fig. 15
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4.7.3 GRUNDFOS Motors, Star-Delta Starting

The connection of GRUNDFQOS submersible motors wound for
star-delta starting appears from the following table and fig. 16.

Motor Cable Control Box Mains

Black i e rpen N

Up to 0.75 kW Brown — o2 Lo L
ploo. Blue ~1-<3 SASPM2

Yellow/green ~ PE

Black I o Nol— N

From 1.10 kW Brown i P Le—— L
: Blue 3 sA-SPM3

Yellow/green ® PE

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
Ut by V1 and U2 by V2.

3. Star 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.

Connection GRUNDFOS 6" Motors

U1 Brown

V1 Blue

Wi Black

w2 Brown

U2 Blue

V2 Black

PE Yellow/green

Check the direction of rotation as described in section 4.7.1
Checking of Direction of Rotation.

Fig. 16
L2

TTTT1
wa2|u2|val
ur | vi|wi]Pe

!
/

-
-«
m

1

—E3—G

TMOO 1385 5092



w

t DAITUCHA Jtat iy D IR leqc-meu. VUL UHCLLVHm I Dal iy o,
the submersible motors should be connected as shownin fig 17
Fig. 17
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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 i 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 fead sets for the individual windings are named
accordingly: U1-U2, V1-V2 and W1-W2, see fig. 18.
Fig. 18
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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.

Vo8 FMODTINMIY VI IHIULUE @i ¢ S

The.bolts and nuts securing the straps to the pump must be tight
ened diagonally to the torques stated in the following tabte

Straps Torque
Bol/Nut [Nm] :G[
M8 18
M10 35
M12 45
M16 110
SP 215, 50 Hz, with more than 8 stages
SP 215, 60 Hz, with more than 5 stages 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 Torque
Staybolit Diameter [Nm]
M8 18
M12 100
M16 200
M20 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: 2.0Nm.
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 tonger 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.



Ywnen plasuc pipes are useo. (ne pump ShouIG Le Secured by an
unloaded stramning wire to be fastened to the discharge chamber
of the pump e fig 19

Fig. 19
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When connecting plastic pipes, a compression coupling should
be used between the pump and the first pipe section.

Where flanged pipes are used, the flanges should be slotted to
take the submersible drop cable and a water indicator hose, if fit-
ted.

5.5 Maximum Installation Depth below Water Level

GRUNDFOS MS 4000 600 m
GRUNDFOS MS 402 150 m.
GRUNDFOS MS 6000 600 m
GRUNDFOS MMS: 250 m.
FRANKLIN motors: 350m
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 shit.

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

Itis recommended to check the borehole by means of an inside
calliper before fowering the pump to ensure unobstructed pas-
sage.

Lower the pump carefully into the borehole, taking care not to

Note: Uo not lower or lilt the PUlip Dy 118QHS e Wit tiviue vao

5.8 Instalfation Depth

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

Minimum inlet pressure (s indicated in the NPSH curve for the
pump

The minimum safety margin should be 1 metre head

It s recommended to install the pump so that the motor part 1s
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 unfoaded and lock it
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 constderation, when deciding
on the instaliation depth of the pump

6. Start-Up and Operation

6.1 Start-Up

When the pump has been connected correctly and it 1s sub-
merged in the iquid to be pumped, it shouid 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 4.7.71
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
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Lt: Minimum installation depth below dynamic water level.
Minimum 1 metre is recommended.
L2 Depth to dynamic water level.
L3 Depth to static water level.
4. Drawdown. This is the difference between the dynamic

and the static water levels.
LS5: 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, of some
other type of dry-running protection.
If no water leve! 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 )
< mo and cause insufficient coolina of the motor.



6.2 Operation
6 2 1 Minimum Flow Rate

To ensure the necessary cooling of the motor, the pump should
never be set so low that the cooling requirements specified in
section 3 4 Liquid Temperatures/Cooling cannot be met

‘?.2.2 Frequency of Starts and Stops

Motor Type Number of Starts

Miimum 1 per year 1s recommended

GRUNDFOS MS Maximum 30 per hour
Maximum 300 per day

Minimum 1 per year s recommended

MMS 6000 Maximum 15 per hour
Maximum 360 per day.

Minimum 1 per year is recommended

MMS 8000 Maximum 10 per hour.
Maximum 240 per day.

Mimimum 1 per year is recommended.

MMS 10000 Maximum 8 per hour.
Maximum 190 per day

Minimum 1 per year is recommended.

MMS 12000 Maximum 5 per hour.
Maximum 120 per day.

Minimum 1 per year is recommended.

FRANKLIN Maximum 100 per day.
MERCURY 6" Mlmfnum 1 per year 1s recommended.
Maximum 20 per hour.
MERCURY 8" Minimum 1 per year is recommended.

Maximum 15 per hour.

MERCURY 10* Mumfnum 1 per year is recommended.
Maximum 10 per hour.

Minimum 1 per year is recommended.
Maximum 6 per hour.

MERCURY 12"

y PLEUGER Minifnum 1 per year is recommended.
| Maximum 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.

whe 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

Cause

Remedy

1 The pump does not run

a)

The fuses are blown

Replace the blown fuses If the new ones blow too.
the electric instaliation and the submersible drop ca-
ble should be checked

Cut in the circuit breaker

2. The pump runs but
gives no water

3. The pump runs at re-
duced capacity.

4. Frequent starts and
stops.

b) The ELCB or the voltage operated ELCB
has trnpped out

c) No eiectricity supply Contact the electrnicity supply authonties

d) The molor starter overload has tnpped out Reset the motor starter overload (automatically or
possibly manually) If it trips out again, check the volt-
age. Is the voltage OK, see items e) - h)

e) Motor starter/contactor is defective. Replace the motor starter/contactor.

f) Starter device is defective. Repair/replace the starter device.

g) The controf circuit has been interrupted or Check the electric instaifation.

is defective

h) The dry-running protection has cut off the Check the water level. If it 1s OK, check the water leve!
the elecinicity supply to the pump, due to electrodes/level switch
low water level

1} The pump/submersible drop cable 1s defec- | Repair/replace the pump/cable
tive.

a) The discharge valve is closed. Open the valve.

b) No water or too low water level in borehole. | See item 3 a).

¢} The non-return valve is stuck in its shut po- | Pull out the pump and clean or replace the valve.
sition.

d) The inlet strainer 1s choked up. Pull out the pump and clean the strainer.

e) The pump is defective. Repair/replace the pump.

a) The drawdown is larger than anticipated. Increase the installation depth of the pump, throttle
the pump or replace it by a smaller model to obtain a
smaller capacity.

b) Wrong direction of rotation. See section 4.7.1 Checking of Direction of Rotation.

¢} The valves in the discharge pipe are partly | Check and clean/replace the valves, if necessary.
closed/blocked.

d) The discharge pipe is parlly choked by im- | Clean/replace the discharge pipe.
purities (ochre)

e) The non-return valve of the pump 1s partly | Pull out the pump and check/replace the valve.
blocked.

f) The pump and the riser pipe are partly Pull out the pump. Check and clean or replace the
choked by impurties (ochre). pump, if necessary. Clean the pipes.

g) The pump is defective. Repair/replace the pump.

h) Leakage in the pipework. Check and repair the pipework.

i) The riser pipe is defective. Replace the riser pipe.

a) The differential of the pressure switch be- Increase the differential. However, the stop pressure
tween the start and stop pressures is too must not exceed the operating pressure of the pres-
small. sure tank, and the start pressure should be high

enough to ensure sufficient water supply.

b) The waterievel electrodes or level switches | Adjust the intervals of the electrodesflevel switches to
in the reservoir have not been installed cor- | ensure suitable time between the cutting-in and cut-
rectly. ting-out of the pump. See Instaliation 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.

¢) The non-return valve is leaking or stuck Pull out the pump and clean/replace the non-return
half-open. valve.

d) The volume of air in the pressure/dia- Adjust the volume of air in the p(essure/diaphragm
phragm tank is too small. tank in accordance with its Installation and Operating

Instructions.
e) The pressure/diaphragm tank is too small. | Increase the capacity of the pressure/diaphragm tank

by replacing or supplementing with another tank.

1)

The diaphragm of the diaphragm tank is
defective.

Check the diaphragm tank.




9. Checking of Motor and Cable

1 Supply voitage

Measure the voltage between the
phases by means of a voltmeter

On single-phase molors, measure be-
tween phase and neutral or between
two phases, depending on the type of
supply

Connect the voltmeter to the terminats
in the motor starter.

The voltage should, when the motor is loaded, be within the
range spectfied in section 4 1 General

The motor may burn if there are larger vanations in voltage
Large varnations in voltage indicate poor electricity supply,
and the pump should be stopped until the defect has been
remedted

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
heawvily 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 voitage. See item 1.

+ The motor windings are short-circuited or partly disjointed.
See item 3.

+ Damaged pump is causing the motor to be overloaded.
Puli out the pump for overhaul.

* The resistance vaiue 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

0
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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 M{Q, the pump
should be pulted 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
handie 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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Please leave thase Instructions with the pump for future reference.
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Leaders in Pump Teclnology

SAFETY WARNING —/—/—
Electrical Work

WARNING Reduced risk of electric shock during operation of this pump requires the
provision of acceptable grounding !f 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 arcutt supplying the pump) to the grounding
screw provided within the wirlng compartment

ion Checklist
1. Well Preparation

If the pump is to be instalied in a new well then the well should be fully developed and bailed
or blown free of cuttings and sand The stainless steel construction of the GRUNDFQOS
submersibles make i resistant to abrasion however no pump made of any matenal can
forevar withstand the destructive wear that occurs when constantly pumping sandy water

if this pump is used to replace an ol filled submersible or ol ubricated hine shaft turtine 1n an
existing well the well must be blown or baled clear of ol

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
seting depth should be based on this data

3. Pumped Fluid Requirements

CAUTION Submersible well pumps are designed for pumping
clear cold water free of air or gases Daecreased pump
performance and Iife expectancy can occur if the water is not

cold clear or contains air or gasses Water temperature should
not exceed 102°F
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A check should be made to ensure that the installaton depth of
the pump will always be at least three feet below the maximum
drawdown level of the weil The bottom of the motor should
never be instalied lower than the top of the screen or within five
feet of the well bottom
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Ensure that the requirement for minimum flow past the motor is \{M;
met as shown in the table below !

Minimum Water Flow Requirements for
Submecsible Pump Motors NOTES

=1 & For Frankin Motors Ony A flow nduce of S sevs musi be

MINIMUM | CASING OR SLEEVE MIN GPM FLOW used ff tha waler enters the we | abave the motor or {there s
OWMETER 10 ININCHES PASSING THE MOTOR unsutfioent waler flow past the mator

44nch 4 12 For Franklin Motors Only The mn mum wate ve ocity over

s ? 4 motors ix 0 25 teet per sacond

6 13
7
8
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Grundfos 4 submers be mofors do notrequ re am A mum
2 Dow or fiow siseve
0

Pags 1



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 splicing kits avallable today ~ epoxy
filed, rubber-sealed and so on Many perform well if the manufacturer's directions are
followed carefully. f one of these kits i3 not used, we recommend the following method for
splicing the motor cable

Examine the motor cabie and drop cable carefully for damage 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 Be sure to match the colors. Strip back and trim off one-half
inch of insulation from each lead, making sure o scrape the wire bare to obtain 3
good connection Be careful not 1o 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
tugs. Be sure to squeeze down hard on the pliers, particularty when using large
cable. Form a plece of electrical Insulation putty tightly around each Sta-Kon The
putty should overtap on the insulstion of the wire Use a good quallty tape such as
#33 Scotch Waterproof ot Plymouth Rubber Company Siipknot Grey 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
crcumatances 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 in the discharge chamber of the pump After the first section of the
riser pipe has been attached to the pump, the lifling 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 itis
recommended that plastic-type riser pips be used only with the smaller domestic
submersibles The manufacturer or representative should be contacted to ensure the pipe
type and physical characteristics are sultable for this use. Use the correct joint compound
recommended by the specific pipe manufacturer Besides making sure that points are
fastened, wa recommend the use of & torque arrestor when using plastic pipe

Do not connect the first plastic riser saction dicectly 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
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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 waell and contaminating the water source the
well should be finished off above grade utilizing a focally approved weil seal or pitless
adaptor unit We recommend that steel riser pipes always be used with the larger
submersibles. A pipe thtead 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
joints when stopplng and starting

The drop cable should ba secured to the riser pipe at approximately every 10 fU3 m to
prevent sagging, looping and possible cable damage Nylon cable clips or walerproof tape

may be used The cable splice should be protected by securing it with chps of tape just
above each jont

T2 N IMPORTANT. Plastc pipe tends to stretch
under load This stretching must be taken into
account when secunng the cable to the nser
pipe Leave three to four inches of slack
between clips or taped points This tendency
for plastic plpe (o stretch will also affect the
calculation of the pump sefting depth As a
general rule, you can estimate that plastic pipe
will stretch to approximalely 2% of its length
When plastic nser pipe 1s used it is
recommended that a safely cable be attached
to the pump lo lower and raise it The
discharge chamber of GRUNDFOS 4-inch
submersibles is designed to accommodate
this cable (See Figures 14 2)

* n«g

33".'.{1

Figure 1 Figure 2

Check Valves: A check vaive 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 instafiations deeper than
200 feet check valves should be instalied at no more than 200 foot intervals

Page 3



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 ls other than grounded metat condult, ground the
pump back to the service by cting a copper conductor (at least the size of
the circult 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 maich that of the motor Motor electncal data can be found on page 6 If voitage
variahons are larger than + 10%, do not operate the pump Singie-phase motor control
boxes should be connected as shown on the winng dlagram 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 conductar insulatian
should be type RW RUW TW or equivalent

A high-voltage surge amestor should be used to protect the motor against lightning and
switching surges Lightning voltage surges In power lines are caused when lightning strkes
somewhere in the area Switching surges are caused by the opening and closing of
switches on the main high-voitage distribution power lines

The correct voltage-rated surge arrestor should be instalied on the supply (line) side of the
control box or starter (See Figure 3a & 3b) The arrestor must be grounded in actordance
with the National Electric Code and local governing regulations

PUMPS SHOULD NEVER BE STARTED UNLESS THE PUMP IS 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 goveming 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 securety 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 steet
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 fine Connect the grounding wire to
the ground point first then to the termianl in the control box

Single Phase Hookup Three Phase Hookup
Single Phase TmToh- povr th
Power Supply T 5u 35 |ae

Porm
el

{8 N Groung

uRmen m""

o o Tve T n SE-;

o 7
Ugreaing i '
L Kroew e g
Figure 3a Figure 3b
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Installation Procedures

Single-Phase 2-Wire Wiring Dlagram Three-Phasa Wiring Diagram
for Submersible Motors for Submersible Motors
10 2- Wire Pump Quick Disconnect
with Ground I Powsr Suppty
(5

1> ?.::;" O sconnect

Prossure Swirch

™ ia 1 “

rel:ck g, % [
n tumpAMolor -t = n

t 7 Wer

Figure 4 Flgure §

Single-Phase 3-Wire Control Box
for Submersible Motors

0V
118V

Prassurs Swich
Fusea
Swch
Control
Box X
\
allow Use dotied iine for
[?—u—,viﬂ 145V operation

Red

SRR

Figure 6

—) Well

=1

4. Starting the Pump for the First Time

A Altach a temporary horizontal length of pipe to the nser pipe

B Install a gate valve and another shor length of pipe to the temporary pipe

C Adjust the gate valve one-third of the way open

D Verfy that the electncal connections are 1n accordance with the winng diagram

E After proper rotation has been checked start the pump and let 1t operate unlil the water
runs clear of sand silt and other impurities

F  Slowly open the vatve 1n small increments as the water clears until the valve s all the

way open The pump should not be stopped until the water runs clear
G |f the water Is clean and clear when the pump s first started the valve should stili be
opened until it is all the way open
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Motor Information
SRUND Motor Information
NDFOS MOTORS Ssubmersible Pump Motors -Electrical Data_60Hz
' Cire, Brisr FuffLoed Max, Linedo-Line KVA | 3Ph. Overiasd
orFuses BN Pwr | Thrust 8)| Codle | Promection
' M |en| wor | 8¢ [0t | Detey | Strt | sax | % [Foct | Mou) | OhYei [Recvei| * [Starier[Fumas Maximum Cable Length
4-inch, Single Phase, 2.Wire Motors (control box not required) Size g‘"‘ Motor Servica to Entrance
wnltimiisl s s ar | 46 [ m | 7| o0 6622 s - - (Length in feet)
w11} » 15 | ss0 | 120 @ | m | 0 1113 R - .
wl1|mlim] 7 | us | so || m| e 5243 R | - . "
wl1|mio| 2 9 |45 | 64 || ™| o0 3238 N - . Single Phase 60Hz
1 (1|20 10| > 2 44| 98| 2| 00 2531 M- . MOTORRATING
v 1fzojix) % | s | en | a1 fm|w | oo 1823 Lo — COPPER WIRE 8128
YoLTs NP 14 12 10
4dnch, Single Phase, 3-Wire Motors v - 5 ! ‘ ‘ 2 o d
WIS ] & | 10 ] @0 ] 90 % |7 | w0 [18s19 243 [ M| - W 210 340 540 840 1300 1980 2910
w1173 $ 140 46 | | 7| o0 |6883 173211 L . 12 100 160 250 g0 620 960 1480 2160
i {t|{1s|w| B 15 | 428 | 120 | &1 | 7 | 90 (o941 19235 L | . . 730 1
wlilmbim! 7 | 28| 60 | @] 7] w0 |4r87 15&‘“‘ cb : 3 550 880 1390 2190 3400 5250 7960
"B ERE- REL] o ] NA B4 [, ] W0 3239 1172) L . . W2 400 850 1020 1840 2510 3830 5880
11| |10 = 2 | 70 | s8 | ® | @ | wo |2831 103928 K . va ‘ '
wnlslmlin| = € | ws | s1e @] @ o0 (1823 7686] W : 200 80 760 200 1870 2890 4370 6470
2 [t|mjis] o 5 [ o0 | 132 | 2| |10 1518 3441| G . 1 250 400 630 990 1540 2380 3810 5360 6520
3 l1imfis] & o | o | 1o | | o | 1s0 1294 2483) F | . . iz 160 e .
slyloofus| m | o | 10| #s |7 |w) e besossarasl F] - | - 80 770 1200 1870 2850 4280 5240
&inch, Three Phase, 3-Wire Motors 2 150 250 3%0 620 970 1530 2380 3620 4480
EAEREIEI R EEREREREC 39 X | o | kat 3 120 190 300 470 750 1180 1850 2890 3610
|10} © 4 | | 27 | |[n| m 188 K| o |xm 5 80 .
75 o] © clml wlixlinl m Jors 1o e 1 280 50 710 1110 1740 2170
2 [3[zo 18] © “ | 87 [m[™]| ™ 30 T o | xo .
wli=| 0| s | »|aslw]ls]m]| - om 11 0 | s Three-Phase 60 Hz
ss 1| w0 411 3 | mim| ™ 188 J 1o | o "™ " ” ” " " ” "l
3 [al{zo (1] » 3 ® | 122 [ |75 ] w000 22 M| o | Kes
ww |t1s| s 7| 2] et in|s| 90 Hio lml 208 -2 310 S0 790 1260
! o5 18] 98 s a8 |7 | 7| 100 120 H] o |Ke 2 240 390 810 970 1520
s |3l |15] © 2 | 108 | 198 | 0o | &= [ 1000 12 W 1 mq 3 180 290 470 740 1160 1810
15| o 2 s | 00 |0 | @ | w000 50 Ml o |ke
s [ys] 1 0 79 {w | o [ 10m 73 Hl o | % 5170 280 4690 1080 1880
TR 3|20 [115] © | 0 | @ | 20 | M| & [ 00 oM ‘NN 230 U2 380 580 520 1450
0 |115| 15 6 | 182 { m | & | 1000 a4 s 1| ke 2 280 450 700 1110 1740
s7s |18} 18 ¢r | 108 | m | @ | 000 52 31 1 ]xm 3 210 340 540 860 1340 2080
‘n!a m!ns!m}z]w m]m‘w!wm] 118 ]n]u!m
sl @ " 1 ™ v | xm 5 200 320 510 800 1240 1900 .
480 1112 1700
. *Al Grundfos 4° motars have & ground (green wirs) 2 1300 2070
' The Frankiin 1 PH, 3 wire motors listed below require the use of the following Frankiin v‘l 3 w0oe 1800 2120
Box: M
5
RATING FRANKLIN MOTOR MODEL NO. CONTROL BOX 590 950 1500 2380
| THE MODEL MAY HAVE THE MODEL MAY HAVE 575 -12 2820
we _ vour ADOMONALDGTS ADDITIONAL DIGITS 2 2030
l- 0 118 el 2 :’::: 3 1580 2530
w ™ 240 i
Y rn pryrey 28010849 5 920 1480 2330
v ™ S 28010649
}_____7 FOOTNOTES
w20 07 28010749
1 =) :w 28010840 ! Z:;‘g‘“:"v:‘:;g‘(’::“m‘“t’é"“"d mutliply lengins by 0.5 A Jangth of a 13 conawderably anorter than
15 0 2430 20308 2 mr:w‘:ﬂufvﬂ:;a.:s:hm:.b:meenm.omguanhmanm.mmusunumouldmmcm25%oumtcm
2 0 DO 2wN18 ot rel lat operation Single-phase control baxes may be connected af any poini of the (ol cable
3 0 200 WA 3 Cables #14 to #0000 ars AWG sizes and 25010 300 are MCM sizes
[ 70 280 2R
FERE]

(Refer to the Franklin Submersible Motors Application Maintenance Mar;;uai) Page 7
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Troubleshooting

Pump Won't Start
POSSIBLECAUSE CHECKTHERY.. CORRECT THISBY
No power st the motor Check for voltage st the control box of panel | fthere is no voltage at the control panel check

e fweder panel for tripped circurits and reset
those crrcults.

Fuses are

Turn off the power and remove the fuses.

blown or
cireult breakers hm tripped | Check for continuity with sn ohmmeter

Raplace the blown fuses or reset the arcuil
breaker If the naw fuses blow or the circult
uummwmmmnm motor,
ond wirea must be check for defec!

e riatin are | s oo g o ke m:::;mmm:m.
bumed or have tripped sure the heater is sized comectly mhmmmm&r‘&mw
is appropristely adjusted
e T e R e
voltage Repiece e cot f efects sre found
Dewfsctive controls Ch-d( -I safety ordd pressure switches for

Replace worn or defeciive parts or controls

Mator or cabie |s defective

R x 1) Messure the leed-to-ground values

leads from e conrol box, Messure the lead. motor from the wel end

nm n or! Jod winding ia found, remove
open or ground ing el

unmonh with the lead separated from the
motor Repeir or replace the motor or cable

with an ohmmeter (selto R x 100K)
1-phase moters only) Turn off the power Mnnmorvmmnmmdodwlhcapocnw
leods the needie ahould jump toward 0 (zeco) ohme.
sohdin eapechor m%mgamm toRx{8snd IW;M beck to infinity (vg Repiace
00k) defoctive
swhch or 23 the pressiure ﬁophm a3 nocessary
the tubing to R ts plugged mop-n Remove the tubing $nd biow
pump is mechani Hthe pump shaft dossni rotate remave the
mmw::ud& ety mmfuﬂmﬁnln necessary dismantie &
and check mlmptllsu and saal for
truction Check lor cofresion
Pump Does Not Produce Enough Flow (GPM)
POSSIBLE CAUSE CHECK THIS BY CORRECTTHIRBY
rmotors only) Chack to make sure the electrical Correct the wiring For single phase motors
nel acs correct,  { check mon the motor For
oy e " T4 joonecnsinhasnmipaneters e phase maiors aimpy wetch any
power leads
Pump ls operating atthe Check for low vokage end phase imbalence Rtplummermudpowu
wrong speed (too slow}
Check vatve ja stuck (or Remove the chack valve Rumhnanphc-
+ PSI ad on the loFeet
Parts or fittings In the lnmlnpnnmgum ness the dis Corwert the PSi you read on the gauge 1o Fe
pump are wormn port, sta nydou of Heed by
-0fw dw{s;:: “ W.'b operate for PSIx2.31 RPSIe ft
Intet Strainer | Specific Gravity
mmbn M * | amertendedporod atshact) Add lo this number the number af fee
(v-nluny) from the gauge down lo lhe watef 3
purping level
Refer 10 the pump curve lor the model you are
workhp Wit 16 determine the shutoft heed you
shouid expect for thut model ! that head is
closa |0 the figure you came U with (abave)
umhm OK. t not, remove the
pump end inspect impetiers, chambers atc
it white the Wth water lovel
mmm:u::p?: th'&.ihﬂ Sreardown 0 he watw - W'M';"'\.ﬁm AT LML‘I‘ 3 FE?Y abova the
the flow deired pump's intet streiner, stther
1 Lower the purnp furthar down the well
e 2 Thotte beck the diecharge vaive to decraass
Collapaad well he fow, hereby reuding drawdown
Broken shaft or coupling | Pult pump and inspect Ropheoummury
There are lesks in the Pull the pump oul of the well The suction ves, and ftings mus! be
fttngs or piping J

Troubleshooting

Fuses Blow or Heaters Trip

POSSIBLE CAUSE

T CHECK THIS BY

CORRECTTHISBY

tmpropat voltage

Check the voitage at the control box or panel

1fthe voltage vares by more than 10% (+ or )
contact the power compsny

I the incoming voltage s OK, Chack the wire
size and tha distance between the pump
MO 81 e pUMP Corol panel

Rewire with corect gauge Undersged wire
and a great distance 0 tha cortrol panet
and the pump MOKY INCreases ressiance and
decreases the voitage by the ime  reaches the
PUTH MOtor

The startsr overioads are set

Cycle the pump and measure the amperage

Incresse the heater size o adjust the Inp
too low setting Do not, however esceed he
recommended ratng
?-phnn motors only) Check the cufrent draw on esch lsed to the The curment draw on each lead Must be within
i three-phase currentis | motor 5% of each ofhar {+ o ) Ifthey are not check
imbalanced

the winng

The wiring or connections
arefaulty

Check to make sure the wring is comect and
there ars no loose terminals

Tighten sny loose terminais and rapiace any
damaged wre

1-phase motors only)
apacitoris defective

Turn offthe and discharge the
capacitor Gheck the cepacior with an
ahmmeter (sel at R x 100k) Sew page 15 for
Instructions

When the meter is connected (0 the capacior
the needia should ump toward 0 (zero) ohms
and then siowly drft back to infirty ()
Repisce capacror f d 13 defective

Fusae, hester, or starter are
the wrong size

Chack the fuses sd hesters somnstine
motor sfa £ i chart

Repiace as neceassary

The control box location s
too hot

Touch the bax with your bars hand during the
hottes! pant of the dasy - you shouid be able 10
keap your hand on it withaut burning

Shade ventiale or move the COnbol box 0 18
emvronment doss not asceed 120°F

“-phnn motors only)
rong control box

Check requirementa Iorlhe motor sgamst the
wﬂmlrggx specdication

Replace as necessary

Detective preassure switch

Watch gauges as pressure swiich operstes

Replace as necessory

The motar ls shorted of
grounded

Turn off the power and disconnect the wiring

Measure tha lead-to-Jead reusiance with an

ohmmom (set1toR x 1) Mesaure the tesd-
und values with an ohmmeter (ut oR
0K) or @ megachmmetar Comy

\huQ Meniutements 10 the rated v-lns for

YOUr Motor

H you bng an open .erndou winging remave
the motor and recheck the leads If OK check
the leads for continuty #nd tor bad spice

Poor motor caoling

Find the internal diamelter of the well casing
(or sloeve f used)

For praner cooling the fiow of water must
notbe less than the GPM shown across
the bottomn acale on page __

Throttie up the pump flow (GPM) 30 proper
€cooling s possible

—or-

Pull the pump out of the weli and add a sieeve
with 3 smatier internai diameter

Pump Cycles Too

Often

POSSIBLE CAUSE

CHECK THISBY

CORRECT THISBY

The pressure awiteh is
defactive or s not property
adju