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1.0 INTRODUCTION

This operations and maintenance (O&M) manual has been prepared for the air sparge (AS) and
soil vapor extraction (SVE) remediation system at the CHS Auburn facility at 238 8" Street
Southeast in Auburn, Washington (herein referred to as the CHS Auburn Facility) and contiguous
areas where concentrations of petroleum hydrocarbons and related compounds in soil or
groundwater from releases at the CHS Auburn Facility exceed applicable cleanup levels (herein
collectively referred to as the Site). This O&M manual constitutes the O&M plan as required in
Table 3, Cleanup Action Plan Schedule of Implementation of the Final Cleanup Action Plan, CHS
Auburn Site, 238 8" Street Southeast and Contiguous Areas, Auburn, Washington dated May 8,
2018, prepared by the Washington State Department of Ecology (Ecology), as Exhibit B of
Consent Decree No. 18-2-15430-8 between Ecology and CHS Inc. with an effective date of June
20, 2018. The remediation system has been constructed as part of the selected cleanup action
designed by Farallon Consulting, L.L.C. (Farallon) as described in the Cleanup Action Plan .The
existing AS and SVE system was expanded to enhance the remediation of petroleum hydrocarbons
present in soil and groundwater at the Site. The cleanup action includes air sparging to treat the
groundwater plume area and SVE to recover volatile organic compounds (VOCs) generated by the
AS system and to provide vapor mitigation along the building foundation.

The purpose of this O&M manual is to describe normal O&M procedures for the remediation
system and to assist in troubleshooting problems that may arise during typical operation. This
O&M manual presents the operation, as-built plan set, material components, inspection and safety
protocols, and maintenance of the system.

1-1
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2.0 PROJECT CONTACT INFORMATION

The contacts for this project are as follows.

Project Contacts: Javan Ruark, L.G., Associate Geologist
Farallon Consulting, L.L.C.
Phone: (425) 295-0827
Email: jrurak@farallonconsulting.com

Paul Grabau, L.G., L.H.G., Principal Geologist
Farallon Consulting, L.L.C.

Phone: (425) 295-0803

Email: pgrabau@farallonconsulting.com

Technical Contact: Russell Luiten, P.E., Project Engineer
Farallon Consulting, L.L.C.
Phone: (425) 394-4147
Email: rluiten@farallonconsulting.com

Client Contact: Jerry Eide
CHS Inc.
763 Willoughby Lane
Stevensville, Montana 59870
Phone: (406) 360-805
Email: jerry.eide@chsinc.com

Property Contact: Mark Neville
CHS Inc.
238 8™ Street Southeast
Auburn, Washington 98002
Phone: (253) 351-6855

Regulation Agency Contact: Jerome Cruz
Washington State Department of Ecology
3190 160™ Southeast
Bellevue, Washington 98008
Phone: (425) 649-7094
Email: jcru461@ecy.wa.gov
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3.0 SYSTEM DESCRIPTION

The remediation system consists of two elements: air sparging combined with SVE. AS involves
the injection of oxygen through the contaminated water-bearing zone. The injected oxygen
removes volatile compounds from saturated soil by volatilizing the contaminants into the
unsaturated zone for removal by SVE. Addition of oxygen to the subsurface also will promote
biodegradation of dissolved-phase hydrocarbons in groundwater. The SVE system induces a
vacuum, creating a pressure and concentration gradient in the subsurface to capture vapors from
the unsaturated zone; and provides mitigation for the potential vapor intrusion pathway into the
occupied buildings adjacent to the treatment area. A single compressor delivers air to the network
of AS wells and a single blower applies a vacuum to the network of SVE wells. The compressor
and blower equipment are located in the remediation building at 235 8™ Street Southeast in
Auburn, Washington.

Two AS/SVE systems are present on the Site. The Perimeter AS/SVE System currently is not
operating and consists of a series of AS and SVE wells on the CHS Auburn Facility, south of 8
Street Southeast and west of C Street Southeast. The Central AS/SVE System consists of AS and
SVE wells between 7" Street Southeast and 8" Street Southeast, on the parcels west-adjacent to
Auburn Way South (Appendix A Sheet EN2.00). The modifications to the AS/SVE systems at the
Site discussed herein only pertain to the Central AS/SVE System.

The Central AS System consists of 16 currently active AS wells, CAS-1 through CAS-5, CAS-7,
CAS-12, and CAS-14 through CAS-22, that deliver oxygen across the impacted saturated soil
zone. As part of the system modifications, AS wells CAS-14 through CAS-22 were installed
(Appendix A Sheet EN2.00) in March 2019. The AS wells were constructed in accordance with
the Minimum Standards for Construction and Maintenance of Wells as established in Chapter 173-
160 of the Washington Administrative Code (WAC 173-160). The AS wells were constructed
using 2-inch-diameter Schedule 40 polyvinyl chloride casing and 0.010-inch slotted screens. AS
wells CAS 1 through CAS-5, CAS-7, CAS-12, and CAS-15 through 17 are screened from 45 to
50 feet below ground surface (bgs) and AS wells CAS-14 and CAS-18 through CAS-22 are
screened from 38 to 44 feet bgs. A well schedule is provided in Sheet EN2.00 of Appendix A.
Pressure is applied to each AS well by a compressor in the remediation building via buried 2-inch-
diameter Schedule 40 polyvinyl chloride pipe or 0.75-inch cross-linked polyethylene pipe.

The Central SVE System consists of five currently active SVE wells, CSVE-1, CSVE-5, CSVE-
7, CSVE-9, and CSVE-10, that extract soil vapors from unsaturated soil and collect vapors
generated by the stripping of VOCs from saturated soil associated with the AS wells. As part of
the system modification, SVE wells CSVE-9 and CSVE-10 were installed (Appendix A Sheet
EN2.00) in March 2019. The SVE wells were constructed in accordance with the Minimum
Standards for Construction and Maintenance of Wells as established in WAC 173-160. The SVE
wells were constructed using 4-inch-diameter Schedule 40 polyvinyl chloride casing and 0.010-
inch slotted screens. SVE wells CSVE-1, CSVE-5, and CSVE-7 are 2 inches in diameter and
screened from 15 to 30 feet bgs, and SVE wells CSVE-9 and CSVE-10 are screened from 5 to 15
feet bgs. A well schedule is provided in Appendix A, Sheet EN2.00. A vacuum is applied to the
3-1
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SVE wells, creating a pressure gradient in the subsurface to extract and recover volatile compounds
that have desorbed from the soil. Vapors from each wellhead are drawn through a 2-inch-diameter
polyvinyl chloride pipe to a common collection point at the remediation building. Extracted vapors
pass through a moisture separator to remove free water and are then discharged to the atmosphere.

The Central AS/SVE System AS and SVE well locations and the underground piping locations are
shown on the system as-built plans, which are provided in Appendix A and include the following:

e EN 0.00 — Title Sheet, Site Location Map, and Drawing Index;
e ENO0.10 — Legend, Symbols, and Abbreviations;

e 1 of 2 — Existing Conditions, Survey Notes;

e 2 of 2 — Existing Conditions, Survey;

e EN 2.00 — Site Plan;

e EN 3.00 — Details;

e EN 3.10 — Details; and

e EN 4.00 — Process and Instrumentation Diagram.

The construction of the expanded AS and SVE system is described in the following sections. The
descriptions include a summary of the mechanical equipment, moisture separator, electrical
components, and monitoring points.

3.1 REMEDIATION SYSTEM CONSTRUCTION

This section describes the equipment installed as part of the remediation system. The equipment
specifications are provided in Appendix B.

3.1.1 Equipment

The following major components compose the system:

1. AS System Compressor

o Busch Mink 1144BP rotary claw compressor;
o 7.5-horsepower, 460-volt, three-phase motor;

o 31.0 pounds per square inch (psi) maximum pressure, 57 standard cubic feet per
minute (SCFM) open flow at 60 Hertz (Hz);

o Full load amps of 11 amps; and

o Inlet filter/silencer.

2. SVE System Blower

o Rotron DR555K58 regenerative blower;

3-2
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o 3.0-horsepower, 230-volt, three-phase motor;
o 115 inches of water-column psi max vacuum, 190 SCFM open flow at 60 Hz;
o Full load amps of 5.6 amps; and
o 8-inch Inlet and Outlet silencer, model no. 550888.
3. Moisture Separator
o Ametek model MS350BD; and

o 30-gallon storage capacity.

4. Remediation Building Ventilation
o Thermostat Robertshaw 803A; and

o Exhaust Fan Dayton 484X37, 115-volt, single-phase, 1/25-horsepower fan, 600
cubic feet per minute open flow.

5. Electrical

o Teco Westinghouse F510-4008-C3-4, 460 VAC 3-Phase 8-horsepower variable
speed drive system compressor control;

o Teco Westinghouse F510-4005-C3-4, 460 VAC 3-Phase SHp variable speed drive
system compressor control;

o Temperature transmitter MAMAC Systems TE-205, building temperature sensor;

o Temperature indicator Dwyer Instruments Love TS2-010, building temperature
indicator and switch;

o Control Panel HAND/OFF/AUTO blower enclosure fan and building exhaust fans
controls;

o Power available, high-water-level warning, high room temperature warning,
power-loss warning lights;

o ENM Electro-Mechanical Hour Meter T55B2A-115VAC, compressor and blower
total hour meter; and

o Sensaphone Sentinel Cellular Monitoring system.
Each component of the system is described in detail in the sections below.

3.1.2 Compressor

The system compressor provides pressurized airflow to AS wells. The compressor is a Busch Mink
1144BP three-phase, 7.5 horsepower, 460-volt rotary claw compressor. The compressor is capable
of providing a maximum total pressure of 31 psi to the AS system. Operating pressure is
anticipated to range from 8 to 15 psi. The compressor is interlocked with the SVE system to shut
off the AS compressor if the SVE blower is off. The compressor manual and performance curve
are provided in Appendix B.

33
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3.1.3 Blower

The system blower provides vacuum to the SVE wells. The blower is a Rotron DR555K58 three-
phase, 3.0 horsepower, 230-volt regenerative blower. The blower is capable of providing a
maximum total vacuum of 115 inches of water column to the system. The operating vacuum is
anticipated to range from 10 to 30 inches of water column. The blower manual and performance
curve are provided in Appendix B.

3.1.4 Moisture Separator

The moisture separator separates entrained water from the air stream. As the water and air mixture
flows into the moisture separator tank, water falls out and accumulates in the tank while the air
passes through. A high-level shut-off float switch within the tank is interlocked with the SVE
system blower to temporarily shut off when the tank is full. The moisture separator has a holding
capacity of 30 gallons below the high-level shut-off float switch.

In the case of an alarm and blower shut-down condition, the monitoring system will notify pre-
programed emails and phone numbers. The blower will require manual alarm reset after
accumulated water is transferred to a holding drum. The moisture separator specifications are
provided in Appendix B.

3.1.5 Remediation Building Ventilation

The remediation building ventilation system consists of two wall-mounted 10-inch wall exhaust
fans with automatic closing shutters, an adjustable thermostat, and a louvered vent. The
temperature in the remediation building will increase from operating motorized equipment. The
fans will exchange air in the remediation building with ambient air, cooling the building. A full
remediation building air exchange will happen every 2 to 3 minutes with both fans operating.
A thermostat in the remediation building controls both exhaust fans, with an anticipated fan
operating set point of 70 degrees Fahrenheit. Indoor air temperature is monitored and data-logged
by the monitoring system. An adjustable temperature switch, set at 90 degrees Fahrenheit, will
shut down the AS and SVE system if remediation building temperature exceeds the set point, and
the monitoring system will notify the pre-programmed emails and phone numbers. Exhaust fan
and thermostat specifications are provided in Appendix B.

3.1.6 Electrical and Controls

The remediation building is served by a three-phase, 460-volt, 200-amp, 60-Hz electrical service.
The remediation system control panel is equipped with Variable Frequency Drive (VFD) system
blower control, VFD system compressor control, Hand/Off/Auto blower enclosure fan control,
Hand/Off/Auto building exhaust fan control, a high-water-level warning light, a power failure
warning light, a high remediation building temperature warning light, blower and compressor total
runtime meters, a remediation building temperature indicator, and a telemetry monitoring system.
Control panel as-built drawings and component product data are provided in Appendix C.
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3.1.7 Variable Frequency Drive

The VFDs are mounted on the control panel and allow for adjustments in blower and compressor
speeds to manage system airflow rate, pressure, and vacuum. The VFD user manual is provided in
Appendix C.

3.1.8 Telemetry System

The system includes a Sensaphone Sentinel Cellular Monitoring system for remote monitoring and
alarm notification. The monitoring system is programmed to interpret the electrical signals from
switches and transmitters for the AS and SVE systems. The list and locations of switches and
transmitters are provided on the process and instrumentation diagram provided in Appendix A.
When an alarm detects an alert condition, the monitoring system will notify preprogrammed
contacts by text message or email. System operational parameters and alarm conditions can be
viewed through the internet-based dashboard. System parameters and alarms are also data-logged
through the same service. The monitoring system manual is provided in Appendix C.

3-5
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4.0 START-UP AND SHUT-DOWN PROCEDURES

This section describes standard system start-up and shut-down procedures.

WARNING:

e High Voltage — This treatment system is powered by a 3-phase, 460 volt, 200-amp
electrical service. Contact with live wires or electric components can lead to serious injury
or death. Motor control and electric service panels should be opened ONLY by electricians
or other personnel who possess the specific training and knowledge to service this
equipment safely.

e High Pressures — The AS system operates under pressure. Caution should be exercised
during maintenance operations to assure the AS system is shut off and the pressure has
been bled from the system prior to performing maintenance.

4.1 START-UP PROCEDURE

The following procedure applies to start-up of the remediation system:

1. Power On — Check the control panel to ensure that the Main Power Disconnect Lever is
in the “On” position. Push the System Power button to power the control cabinet.

2. Check Warning Lights — Ensure that the “Knockout Tank High Level Alarm,” “Control
Power Off or Previous Failure,” “Blower/Compressor Room High Temp,” “Compressor
Drive Fault,” and/or “Blower Drive Fault” lights are not illuminated. If the lights are
illuminated, refer to Section 5, Routine Monitoring and Maintenance, for troubleshooting.

3. Cooling Fans On — Set the “Blower Enc Fan Control” and “Bldg Exh Fan Control” to
Auto position. Check the building temperature display and setpoint. The AS and SVE
system will not start if building temperature is above the setpoint. The building temperature
should not exceed 90 degrees Fahrenheit if the system is operating.

4. Power Drives — Set the “Comp Drive Control” and “Blower Drive Control” to Auto
position. This will provide power to the compressor and blower drives.

5. Check Drives — Ensure that there are no errors or alarms associated with the compressor
and blower. This can be done by looking at the VFD screens on the control panel.

6. Turn SVE System On — Check the blower frequency setpoint on the VFD display and
adjust the frequency to 30 Hz or the value specified by the Project Manager. Blower
frequency can be adjusted by moving the indicator over the digit place and using the arrow
keys to adjust the value. Once the value is selected, press the “Read/Enter” button on the
VFD controller. Start the blower by pressing the green “Run” button. Adjust the blower
frequency up to 60 Hz or value specified by the Project Manager. Decrease frequency if
amperage is within 90 percent of the full load amps of 5.6 amps.

4-1
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7. Turn AS System On — Check the compressor frequency setpoint on the VFD display, and
adjust the frequency to 30 Hz or the value specified by the Project Manager. Compressor
frequency can be adjusted by moving the indicator over the digit place and using the arrow
keys to adjust the value. Once the value is selected, press the “Read/Enter” button on the
VFD controller. Start the compressor by pressing the green “Run” button. Adjust the
compressor frequency up to 60 Hz or value specified by the Project Manager. Decrease
frequency if amperage is within 90 percent of the full load amps of 11 amps.

8. System On — Once the system is running, continue with O&M. Refer to Section 4, Start-
Up and Shut-Down Procedures.
4.2 SHUT-DOWN PROCEDURE

The following procedure applies to normal system shut-down.

1. Power Down the Compressor — Press the red “Stop” button on the compressor VFD
controller. Release pressure in AS conveyance piping and wells by slowly opening the air
bleed valve on the AS manifold.

2. Power Down the Blower — Press the red “Stop” button on the blower VFD controller.

3. Power Off — If complete power shutoff is needed, push the red System Power “Off” button
to power off the control panel and disengage the Main Power Disconnect Lever.

4. Cooling Fans Off — If the building or blower enclosure fans need to be shut off, turn the
Hand/Off/Auto switch on the control panel to the Off position.

42
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5.0 ROUTINE MONITORING AND MAINTENANCE

Routine monitoring tasks will be performed monthly. Access to the well network and remediation
system components should be maintained to facilitate routine monitoring and maintenance.
Farallon is scheduled to visit the Site monthly and preform the following monitoring and
maintenance tasks:

1. Recording the following operating parameters upon arrival (field forms are provided in
Appendix D):
o Compressor frequency, amperage, and total run time;
o Blower frequency, amperage, and total run time;
o SVE system total vacuum and flow rate;
o SVE exhaust temperature;

o SVE well air flow, vacuum, and vapor VOC concentration by photoionization
detector;

o AS system pressure and temperature pre- and post-cooling array; and
o AS well airflow and pressure.
2. Balancing system flows, vacuums, and pressures to meet the following parameters:

o Operation of AS wells at a flow rate of approximately 3 to 4 SCFM or as specified
by Project Manager; and

o Operation of SVE wells at settings to be determined by the Project Manager.
3. Recording the following parameters following remediation system balancing:

o System vacuum and pressure; and

o Well airflow, vacuum, and pressure.

4. Performing the following system maintenance on the following schedule:

Performed

Description

Frequency

By Remarks

Knock-Out
Drum

Monthly

Service
Technician

Check water level in 55-gallon drum.
Inspect drains for any plugs.

SVE Blower
Filter

Monthly

Service
Technician

Inspect and clean filter as necessary.

AS
Compressor
Filter

Monthly

Service
Technician

Inspect and clean inlet air filter as
necessary.

Annual

Service
Technician

5-1

Replace inlet air filter.
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AS
Compressor
Gear Oil

Quarterly

Service
Technician

Shut down compressor and check gear
oil in sight glass.

20,000 hours

Service
Technician

Change gear oil (Busch 5-550 oil).

AS
Compressor

Semiannual

Service

Inspect and clean housing, fan cowlings,
fan wheels, ventilation grilles, and

Technician

Cleaning

cooling fins.

Additional information on specific maintenance tasks is provided in the following sections.
5.1 SVE SYSTEM VACUUM AND FLOW

SVE system vacuum and flow values will be measured and recorded in accordance with the
following procedures:

e Measure Vacuum and Pressure Differential — Install an averaging pitot tube in the
monitoring port. Use a Dwyer digital manometer with the appropriate operating range to
measure static vacuum and pressure differential.

e Convert Pressure Differential to Flow — Convert the pressure differential to flow rate
and record.

5.2 SVE WELL VACUUM AND FLOW RATES

SVE well control gate valves will be adjusted as required to meet desired system operating
parameters, and final operating vacuum and flow rates will be recorded.

5.3 AS SYSTEM PRESSURE AND TEMPERATURE

AS system pressure and temperature will be measure and recorded from pressure and temperature
gauges. The temperature should not exceed 100 degrees Fahrenheit at the post-cooling array
monitoring point.

5.4 AS WELL PRESSURE AND FLOW RATES

AS well pressure and flow values will be measured and recorded by the AS well pressure gauges
and rotameter. Flow measurements for the rotameters are measured from the bottom of the
indicators shoulder (widest point). AS well control gate valves will be adjusted as required to meet
desired system operating parameters, and final operating pressure and flow rates will be recorded.
The rotameter specifications and manual are provided in Appendix B.

5-2
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5.5 SYSTEM AIR EMISSIONS MONITORING

In accordance with the Performance Monitoring Plan, CHS Auburn Site, Auburn, Washington
dated February 15, 2019, prepared by Farallon, SVE system air emissions monitoring events will
be conducted at start-up and on a quarterly basis for the first four quarters following the start-up
of the AS/SVE system. Following the initial four quarters of monitoring, the sampling frequency
will be semiannual until either the cleanup levels are achieved or for an additional 4 years,
whichever comes first. The SVE system air emissions monitoring will include collecting effluent
vapor (air) samples from the SVE system exhaust stack. The effluent vapor emission samples will
be collected to establish a baseline for performance monitoring and to document concentrations of
air petroleum hydrocarbons and benzene, toluene, ethylbenzene, and total xylenes (BTEX) emitted
from the system. The effluent vapor samples will be collected from the SVE exhaust stack using a
Tedlar bag or Summa canister and submitted for laboratory analysis for air petroleum
hydrocarbons and BTEX by U.S. Environmental Protection Agency Method TO-15.

5-3
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6.0 TROUBLESHOOTING PROCEDURES

This section provides detailed troubleshooting procedures to be followed in the event of an
automatic shut-down of the remediation system for a high-water-level alarm, high remediation
building temperature, and/or motor fault(s).

6.1 HIGH-WATER MOISTURE SEPARATOR SHUT-DOWN

A high-water float switch is located in the moisture separator tank to prevent damage to the blower.
When the water level in the moisture separator tank reaches approximately half-full, a float switch
will shut down the SVE blower and the AS compressor through the interlock, and trigger an alarm
callout through the telemetry system.

Following a high-water-level shut-down, a manual restart is required using the following
procedures:
1. Empty water collected in the moisture separator to a holding tank.

2. Press the “Alarm Reset” button on the control panel to reset the alarm. The high-water-
level warning light should turn off.

3. If the warning light remains illuminated, repeat steps 1 and 2.
4. Turn the Hand/Off/Auto Switches for both the AS compressor and SVE blower to Off.

5. Restart the system using the standard start-up procedure described in Section 4, Start-Up
and Shut-Down Procedures.

6.2 HIGH REMEDIATION BUILDING TEMPERATURE SHUT-DOWN

An adjustable temperature switch with transmitter located in the remediation building protects
equipment from damage. If temperature in the remediation building exceeds the setpoint, the AS
and SVE system will shut down and trigger an alarm callout through the telemetry system.
Following a high remediation building temperature shut-down, a manual restart is required using
the following procedures:

1. Press the “Alarm Reset” button on the control panel to reset the alarm. The high
remediation building temperature warning light should turn off.

2. If the warning light remains illuminated, repeat step 1.
3. Restart the system using the standard start-up procedure described in Section 5, Start-Up
and Shut-Down Procedures.

6.3 VARIABLE FEQUENCY DRIVE MOTOR DRIVE FAULT SHUT-DOWN

VFD motor fault can occur for several reasons, causing the blower and/or compressor to shut
down. If a VFD motor fault occurs, an alarm condition is triggered resulting in an alarm callout
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through the telemetry system. Attempts to restart the system from a VFD fault will be made using
the following procedures:

1. Press the “Reset” button on the VFD motor control interface.
2. Press the “Alarm Resent” button on the control panel to reset the alarm.

3. Start the system using the standard system start-up procedure described in Section 5, Start-
Up and Shut-Down Procedures.

4. 1If the blower or compressor do not restart and run under normal operational conditions,
contact the local technical representative.
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7.0 SITE SAFETY

A Health and Safety Plan (HASP) has been developed for the Site, and will be maintained on the
Site at all times. The HASP is provided in Appendix E. Any individual performing work at the
Site should read and be familiar with the HASP. At a minimum, personal protective equipment,
including earplugs, eye protection, and steel-toed boots, should be worn at all times when work is
performed in the remediation building.

Directions to the nearest hospital and emergency contact numbers are included in the HASP.
Workers should be familiar with the location of the nearest hospital prior to conducting field
operations at the Site.

7-1

P:\301 Cenex\301004 Cenex Auburn\Reports\2019 Op Manual\2019 OM Manual_11-25.docx

Quality Service for Environmental Solutions | farallonconsulting.com



http://www.farallonconsulting.com/
http://www.farallonconsulting.com/

APPENDIX A
REMEDIATION SYSTEM AS-BUILT PLANS

OPERATIONS AND MAINTENANCE MANUAL
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SITE NOTES

ADDRESS:
707 & 709 AUBURN WAY SOUTH
AUBURN, WA 98002

PARCEL NOS.:
083500—-0035, 314160—0810 AND 314160—0800.

ZONING AGENCY:
CITY OF AUBURN
25 W MAIN STREET
AUBURN, WA 98001
(253) 931-3000

ZONING:
C3 HEAVY COMMERCIAL DISTRICT

FLOOD ZONE:
THIS SITE APPEARS ON NATIONAL FLOOD INSURANCE RATE
MAP, DATED MAY 16, 1995, COMMUNITY PANEL NO.

53033C1261F, AND IS SITUATED IN ZONE "X", AREA
DETERMINED TO BE OUTSIDE OF THE 500—YEAR FLOODPLAIN.

HORIZONTAL DATUM:
CITY OF AUBURN — NAD 83/91

BASIS OF BEARINGS:

N89°54°37"W BETWEEN THE NORTHWEST CORNER AND THE
NORTH QUARTER CORNER OF SECTION 19—21N—5E.

VERTICAL DATUM:
NAVD88

VERTICAL BENCHMARK:

CITY OF AUBURN BENCHMARK: 809-004

4"X4" CONCRETE MONUMENT IN ALLEY BETWEEN 7TH AND
8TH STREET SE

ELEVATION = 93.40°

AREA:

PARCEL A:

SITE AREA AS SHOWN CONTAINS 9,111 SQUARE FEET OR
0.2092 ACRES, MORE OR LESS.

PARCEL B:
SITE AREA AS SHOWN CONTAINS 13,201 SQUARE FEET OR
0.3031 ACRES, MORE OR LESS.

PARCEL C:
SITE AREA AS SHOWN CONTAINS 5,998 SQUARE FEET OR
0.1377 ACRES, MORE OR LESS.

TOTAL:

SITE AREA AS SHOWN CONTAINS 28,310 SQUARE FEET OR
0.6500

ACRES, MORE OR LESS.

SUBSTRUCTURES:

BURIED UTILITIES ARE SHOWN AS INDICATED ON RECORDS
MAPS FURNISHED BY OTHERS AND VERIFIED WHERE POSSIBLE
BY FEATURES LOCATED IN THE FIELD. WE ASSUME NO
LIABILITY FOR THE ACCURACY OF THOSE RECORDS. FOR THE
FINAL LOCATION OF EXISTING UTILITIES CRITICAL TO DESIGN,
CONTACT THE UTILITY OWNER/AGENCY.

TELECOMMUNICATIONS /FIBER OPTIC DISCLAIMER:

RECORDS OF UNDERGROUND TELECOMMUNICATIONS AND/OR
FIBER LINES ARE NOT ALWAYS AVAILABLE TO THE PUBLIC.
NORTH PEAK ASSOCIATES LLC HAS NOT CONTACTED EACH
OF THE MANY COMPANIES IN THE COURSE OF THIS SURVEY
WHICH MAY HAVE UNDERGROUND LINES WITHIN THE
ADJACENT RIGHTS—OF WAY. NORTH PEAK ASSOCIATES LLC,
DOES NOT ACCEPT RESPONSIBILITY FOR THE EXISTENCE OF
UNDERGROUND TELECOMMUNICATIONS /FIBER OPTIC LINES
WHICH ARE NOT MADE PUBLIC RECORD WITH THE LOCAL
JURISDICTION.

SW 1/4 OF THE SW 1/4, SEC. 18 & NW 1/4 OF THE NW 1/4 SEC. 19, TWP. 21 N., RGE. 5 E., W.M.

LEGAL DESCRIPTION:

PARCEL A:

LOT 1, BLOCK 2, BITZER'S ADDITION TO THE CITY OF
AUBURN, ACCORDING TO THE PLAT THEREOF, RECORDED IN
VOLUME 45 OF PLATS, PAGE 10, IN KING COUNTY,
WASHINGTON;

TOGETHER WITH A PORTION DESCRIBED AS FOLLOWS:

BEGINNING AT THE INTERSECTION OF THE CENTER LINE OF
"C” STREET SOUTHEAST IN THE CITY OF AUBURN (STATE
ROAD NO. 5) AND THE SOUTH LINE OF SECTION 18,
TOWNSHIP 21 NORTH, RANGE 5 EAST, WILLAMETTE MERIDIAN,
SAID LINE BEING THE NORTH LINE OF THE ALLEY LYING
BETWEEN 7TH AND 8TH STREET SOUTHEAST;

THENCE SOUTH 89°23'19” WEST 55.86 FEET ALONG SAID
SECTION LINE TO THE WESTERLY LINE OF "C" STREET
SOUTHEAST AND THE TRUE POINT OF BEGINNING;

THENCE CONTINUING SOUTH 89°23'19” WEST 62.20 FEET;
THENCE NORTH 00°3641” WEST 124.80 FEET TO THE
WESTERLY BOUNDARY OF "C” STREET SOUTHEAST;

THENCE SOUTH 27°06'11” EAST 139.44 FEET ALONG THE
WESTERLY BOUNDARY OF "C” STREET SOUTHEAST TO THE
TRUE POINT OF BEGINNING;

EXCEPT THAT PORTION LYING WITHIN RIGHT OF WAY FOR 7TH
STREET SOUTHEAST.

PARCEL B:

LOTS 13, 14 AND 13 IN BLOCK 8 OF HARTS FIRST ADDITION
TO THE TOWN OF AUBURN, AS PER PLAT RECORDED IN
VOLUME 29 OF PLATS, PAGE 23, RECORDS OF KING COUNTY.

TOGETHER WITH PORTION OF "C” STREET S.E. ADJOINING, AS
VACATED UNDER CITY OF AUBURN ORDINANCE NO. 2600 AND
ORDINANCE NO. 2658 UNDER RECORDING NOS. 7301120386
AND 7301120392 WHICH, UPON VACATION, ATTACHES TO
SAID PROPERTY BY OPERATION OF LAW,

SITUATE IN CITY OF AUBURN, COUNTY OF KING, STATE OF
WASHINGTON.

PARCEL C:

LOTS 11 AND 12 IN BLOCK 8 OF HARTS FIRST ADDITION TO
THE TOWN OF AUBURN, AS PER PLAT RECORDED IN VOLUME
29 OF PLATS, PAGE 23, RECORDS OF KING COUNTY.

REFERENCES:

1. SR 164 CONSTRUCTION MONUMENT EXHIBIT MAP, ON FILE
UNDER DRAWER 500, SEQUENCE 54, WASHINGTON STATE
DEPARTMENT OF TRANSPORTATION.

2. RECORD OF SURVEY PERFORMED WARREN T. LAY, P.L.S,,
RECORDED UNDER KING COUNTY RECORDING NO.
8912139005.

GENERAL NOTES:

1. PRECISION OF CONTROL TRAVERSE IS AT HIGHER LEVEL
THAN MINIMUM STANDARDS REQUIRED BY WAC
332—-130—090.

2. FIELD SURVEY CONDUCTED USING A COMBINATION OF
GPS USING THE WASHINGTON STATE REFERENCE
NETWORK (WSRN) AND/OR A 5 SECOND DIRECT READING
TOTAL STATION. METHOD: GPS, TRAVERSE AND RADIAL
SURVEY.

3. THIS SURVEY WAS PERFORMED WITHOUT THE BENEFIT OF

A TITLE REPORT AND DOES NOT PURPORT TO SHOW ALL
ENCUMBRANCES OR EASEMENTS THAT MAY BURDEN THE
SUBJECT PROPERTY.

4. ALL DISTANCES ARE IN FEET.

5. THIS SURVEY REPRESENTS VISIBLE PHYSICAL
IMPROVEMENT CONDITIONS EXISTING ON SEPTEMBER 24,
2018. ALL SURVEY CONTROL INDICATED AS "FOUND”
WAS RECOVERED FOR THIS PROJECT IN SEPTEMBER OF
2018.
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SW 1/4 OF THE SW 1/4, SEC. 18 & NW 1/4 OF THE NW 1/4 SEC. 19, TWP. 21 N., RGE. 5 E., W.M.
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PROJECT DEMOLITION NOTES

1. ALL UTILITIES SHOWN IN THIS DRAWING SET ARE BASED ON INFORMATION PROVIDED BY OTHERS, INCLUDING RECORD
INFORMATION.  INFORMATION SHOWN SHALL BE CONSIDERED APPROXIMATE AND INCOMPLETE.

ALL UTILITY LOCATIONS PRIOR TO COMMENCEMENT OF WORK ACTIVITIES.
2. PROTECT NEIGHBOR PROPERTY AND ITEMS FROM DAMAGE DUE TO PROJECT RELATED ACTIVITIES.

3. ALL NOTES ON THIS PLAN SHALL BE CONSIDERED TYPICAL AND APPLICABLE TO THE ENTIRE PROJECT AREA, UNLESS OTHERWISE
INDICATED. THE CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATION OF ALL WORK RELATED TO ALL UTILITIES AND

FEATURES, WHETHER EXPLICITLY CALLED OUT OR

4. MAINTAIN FULL OPERATION OF ADJACENT STREETS, AND SIDEWALKS UNLESS OTHERWISE NOTED.
DEBRIS, DIRT, AND OTHER PROJECT RELATED ITEMS.

BETTER THAN EXISTING CONDITIONS.

5. PROTECT EXISTING OVERHEAD UTILITIES, LIGHTS, AND SIGNALS TO BE RETAINED OR MOVED.

NOT.

SWEEP AS NEEDED TO MEET PROJECT REQUIREMENTS.
DISRUPTIONS TO TRAFFIC WITH THE CITY OF AUBURN AND, AS APPROPRIATE, WSDOT. REPAIR ALL DAMAGE TO MATCH OR

CITY OF AUBURN, WSDOT, AND APPROPRIATE FRANCHISE UTILITIES .
6. PROTECT EXISTING UNDERGROUND AND SURFACE UTILITIES TO BE RETAINED OR MOVED.

APPROPRIATE FRANCHISE UTILITIES.

7. REMOVE FROM THE SITE AND PROPERLY DISPOSE OF ALL PROJECT WASTES, SPOILS, AND RUBBISH IN FULL COMPLIANCE WITH
ALL APPLICABLE FEDERAL, STATE, AND LOCAL LAWS AND REGULATIONS.

LEGAL DISPOSAL.

COORDINATE ACTIVITIES WITH

OBTAIN ALL PERMITS NECESSARY FOR PROPER AND

8. NO TRASH OR OTHER MATERIALS, OTHER THAN APPROVED SOILS, SHALL BE DISPOSED OF ON SITE.
9. ALL SAWCUTS SHALL BE NEAT AND TRUE. CLEANUP SAWCUT DUST AND WASTEWATER.

o

. WHEN SAWCUTTING CONCRETE, IF PROPOSED SAWCUT LINE IS CLOSER THAN HALFWAY BETWEEN EXISTING CONCRETE JOINTS TO THE NEXT

FARTHEST EXISTING CONCRETE JOINT, SHIFT SAWCUT LINE TO THAT NEXT FARTHEST EXISTING CONCRETE JOINT.

DAMAGED AS A RESULT OF THE WORK.

CITY OF AUBURN GENERAL NOTES

1. THIS DEVELOPMENT PROJECT SHALL CONFORM TO THE CITY OF AUBURNTS REQUIREMENTS AND BE IN ACCORDANCE WITH THE
APPROVED PLANS. ANY CHANGES FROM THE APPROVED PLAN WILL REQUIRE APPROVAL FROM THE OWNER, ENGINEER, AND THE

CITY.

. REMOVE, SAVE AND PROTECT EXISTING STREET SIGNS IF POSSIBLE.  RE—INSTALL WITH FINAL RESTORATION. REPLACE ANY THAT ARE

2. ALL WORKMANSHIP AND MATERIALS SHALL CONFORM TO THE ‘GWASHINGTON STATE DEPARTMENT OF

TRANSPORTATION (WSDOT) STANDARD SPECIFICATIONS FOR ROAD, BRIDGE, AND MUNICIPAL CONSTRUCTION (CURRENT EDITION), H
EXCEPT WHERE SUPPLEMENTED OR MODIFIED BY THE CITYFS CONSTRUCTION STANDARDS MANUAL. COPIES OF THE ABOVE

DOCUMENTS SHALL BE AVAILABLE AT THE JOB SITE DURING CONSTRUCTION.

3. A PRE-CONSTRUCTION MEETING SHALL BE REQUIRED PRIOR TO THE START OF ALL CONSTRUCTION. CONTACT THE COMMUNITY

DEVELOPMENT & PUBLIC WORKS DEPARTMENT AT 253-931-3010, TO SCHEDULE A MEETING.

4. LOCATIONS SHOWN FOR EXISTING UTILITES ARE APPROXIMATE. THE CONTRACTOR IS CAUTIONED THAT OVERHEAD UTILITY LINES
MAY NOT BE SHOWN ON THE DRAWINGS. IT SHALL BE THE CONTRACTORTS RESPONSIBILITY TO DETERMINE THE TRUE ELEVATIONS
AND LOCATIONS OF ALL UNDERGROUND UTILITIES AND THE EXTENT OF ANY HAZARD CREATED BY OVERHEAD UTILITY LINES.
IDENTIFICATION, LOCATION, MARKING, AND RESPONSIBILITY FOR UNDERGROUND FACILITIES OR UTILITIES, IS GOVERNED BY THE
PROVISIONS OF CHAPTER 19.122 REVISED CODE OF WASHINGTON (RCW). PRIOR TO STARTING CONSTRUCTION, THE CONTRACTOR
SHALL CALL ONE—CALL (B811) FOR UTILITY LOCATIONS (WATER, SANITARY SEWER, STORM SEWER, GAS, POWER, TELEPHONE, AND

CABLE).

5. IF A PROPOSED ROUTE IS NOT INCLUDED ON THESE PLANS, A PROPOSED ROUTE AND SCHEDULE FOR HAULING MATERIAL TO THE
SITE SHALL BE SUBMITTED TO THE CITY FOR APPROVAL PRIOR TO THE START OF CONSTRUCTION. IF THE CITY BELIEVES THAT
THE PROPOSED HAUL ROUTE WILL ADVERSELY IMPACT THE STREET NETWORK, A SEPA AMENDMENT MAY BE REQUIRED TO
EVALUATE THE IMPACTS AND DETERMINE MITIGATION REQUIREMENTS BEFORE BEGINNING WORK. HAULING MAY BE LIMITED TO

APPROPRIATE OFF—PEAK HOURS OR ALTERNATIVE ROUTES, AS DETERMINED BY THE CITY.

6. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PUBLIC SAFETY ON AND AROUND THE PROJECT. PRIOR TO THE START OF WORK,
ALL METHODS AND EQUIPMENT USED FOR TRAFFIC CONTROL AND STREET MAINTENANCE SHALL BE SUBMITTED TO THE CITY FOR
APPROVAL. CONTRACTORS AND THEIR SURETY SHALL BE LIABLE FOR INJURIES AND DAMAGES TO PERSONS AND PROPERTY

SUFFERED BECAUSE OF CONTRACTORS OPERATIONS OR NEGLIGENCE CONNECTED WITH THEM.

7. ALL CONSTRUCTION SURVEYING FOR EXTENSIONS OF PUBLIC FACILITIES SHALL BE DONE UNDER THE DIRECTION OF A WASHINGTON

CONTRACTOR SHALL FIELD VERIFY
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EMCO WHEATON MONUMENT MODEL# A0721—-118, 18—INCH DIAMETER
WITH 18 INCH SKIRT. INCLUDED VALVES AND EQUIPMENT:

— (1) 2"X2”X¥ GALV. STEEL REDUCING TEE (FNPT)

— (1) 2"X§” GALV. STEEL BUSHING(S) (MNPT TO FNPT)

— (1) PRESSURE GAUGE, 0—40 PSI, ¥ MNPT BACK MOUNT

— (2) ¥ GALV. STEEL NIPPLE (MNPT)

— (1) ¥ BRASS BALL VALVE (FNPT)

— (1) ¥ QUICK CONNECT NIPPLE (MNPT TO INDUSTRIAL
INTERCHANGE)

— (1) ¥ QUICK CONNECT COUPLER (INDUSTRIAL INTERCHANGE TO
HOSE BARB)

— (1) ¥ PEX TUBING TO HOSE COUPLER (HOSE BARB)

EXISTING SURFACE MATERIAL,
CONCRETE OR ASPHALT

12" MINIMUM

2"
MINIMUM

PROFILE

VIEW

2’ PEX TUBING

1—=1/2—=INCH SCH 40 PVC SLEEVE,
GROUTED IN PLACE

7" PNEUMATIC HOSE, PROVIDE SLACK TO

DISCONNECT INDUSTRIAL INTERCHANGE

PLAN VIEW

NOTES:

IF EXISTING MONUMENT DOES NOT MEET SPECIFICATION,
CONTRACTOR SHALL REMOVE EXISTING WELL MONUMENT(S) PRIOR
TO INSTALLATION OF NEW MONUMENT(S). CONTRACTOR SHALL
PROTECT EXISTING WELL FROM DAMAGE.

MONUMENT SHALL BE PLACED MINIMUM OF 2" AND MAXIMUM OF
68”7 FROM THE MONUMENT WALL

CONTRACTOR SHALL INSTALL MONUMENT IN ACCORDANCE WITH
MANUFACTURES’S RECOMMENDATIONS AND GUIDELINES. MONUMENT
SHALL BE SET WITH CEMENT CONCRETE AND MINIMUM 27
THICKNESS BOTTOM.

MONUMENT TO BE SET 3" ABOVE EXISTING GRADE AND CEMENT
SLOPED TO PROVIDE A SMOOTH TRANSITION.

m AIR SPARGE WELL HEAD CONNECTION DETAIL

EN2.00Q/ noT 1o ScALE

>
v >
v
> v

REPLACE ASPHALT PAVING,

MATCH EXISTING

12”7 MINIMUM— |-

b db

Hot

i

EXISTING ASPHALT PAVING

NATIVE SOIL OR COMPACT BACKFILL TO
95% MAX DRY DENSITY
METALLIC WARNING TAPE

‘\SVE CONVEYANCE PIPE, 2" SCH. 40 PVC

PIPE, SLOPE PIPES TO WELL

AS CONVEYANCE PIPE, " PEX PIPE,

\SLOPE PIPES TO WELL
TRENCH BACKFILL, WSDOT SPEC 9-03.12(3)

COMPACTED IN LIFTS

PIPES SHALL HAVE ONE PIPE DIAMETER SPACING BETWEEN PIPES

OF THE LARGEST PIPE DIAMETER IN TRENCH SECTION.
PIPES SHALL HAVE ONE PIPE DIAMETER SPACING FROM EDGE AND
BOTTOM OF TRENCH, PIPE DIAMETER SHALL BE THE LARGEST PIPE

1 PIPE
DIAMETER O
SPACING ;
2" MINIMUM ; ‘
f L
1 PIPE DIAMETER
SPACING
2" MINIMUM 2" MINIMUM
8" MINIMUM
NOTES:
1.
2.
DIAMETER IN TRENCH SECTION.
3.

m CONVEYANCE PIPE TRENCH DETAIL

NEW CONVEYANCE LINES SHALL BE INSTALLED WITH MINIMUM PIPE
SLOPE OF 0.2% (2.4 INCH PER 100 FEET) FROM REMEDIATION
SHED TO WELL CONNECTION.

EN2.00/ NnoT To SCALE

UNISTRUT MOUNT TO WALL OR
FREE STANDING, METHOD OF
ATTACHMENT TO BE APPROVED
BY ENGINEER IN FIELD.

XX} GALV. STEEL
REDUCING TEE WITH
BACK MOUNT
PRESSURE GAUGE,
0—40PSI, TYP.

1 4 GALV. STEEL
PLUG

CAS-18

CAS-14

EXISTING GRADE [~MIN 12"

;
« i
. i

18" 8 MONUMENT, H—20 RATED

2" GALV. STEEL TREADED
CAP, COVER EXPOSED TREADS
WITH TAPE WHEN SETTING
WELL AND MONUMENT

TOTAL DEPTH
VARIES, SEE WELL

AL 2"¢ GALV. STEEL SCH. 40
/NIPPLE, 36—INCHES LONG
2"X2" THREAD TO SLIP
1 /ADAPTER (SLIP TO FNPT)
‘ k/CEMENT CONCRETE SEAL
r 2" BLANK SCH 40

g PVC WELL CASING

127 OF BENTONITE CHIPS
ABOVE SANDPACK

: 2"¢ SLOTTED PVC SCREEN
;/(o.o1o"> SCH. 40
i/SANDPACK

SCHEDULE
I EE—
18"
18"
127

END CAP

m AIR SPARGE WELL DETAIL
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UNISTRUT MOUNT
BE APPROVED BY

FROM

AFTER

1

X1 3 X3 GALV. STEEL

1

NOTES:

REDUCING TEE, TYP.

FRONT VIEW

SPACE AS RISER TO MINIMUM NECESSARY TO FABRICATE,
OPERATE, AND MAINTAIN CONSIDERING THE SIZE OF TEES,
NIPPLES, ELBOWS, UNIONS, AND VALVES.

CONTRACTOR SHALL USE AND INSTALL FITTINGS TO MANUFACTURE
RECOMMENDATIONS FOR ASSOCIATED PIPE MATERIALS.
CONTRACTOR SHALL CONFIRM EXISTING CONVEYANCE PIPING
MATERIAL AND SIZING PRIOR TO ACQUIRING FITTINGS

/ COOLER

14" GALV. STEEL PIPE

3" PEX TUBING

m AIR SPARGE MANIFOLD DETAIL

EN3.10/ noT 1O scaLE

sy
! X" PEX TO
MNPT FITTING
2" PEX TUBING
-
Il

METHOD OF ATTACHMENT TO

TO WALL,

ENGINEER
IN FIELD

FROM
MANIFOLD

—

TO WELL

%" GALV. STEEL PIPE

2’ GALV. STEEL 90
DEG ELBOW, TYP OF 2

2’ GALV. STEEL UNION,
TYP OF 2

ROTOMETER, KING INSTRUMENTS
MODEL # 7510-2-1-7A01

HEAD

PRESSURE GAUGE, 0—40 PSI

2’ BRASS GATE VALVE

2" GALV. STEEL PIPE

SIDE VIEW

FROM

MANIFOLD 3” PEX TUBING

#"X3" PEX TO MNPT FITTING
2”X%" SCH 40 PVC BUSHING

EXISTING GRADE 27 SLIP TO MNPT

COUPLER

LJ
NEW AS EXISTING AS EXISTING SCH 40 PVC PIPE
CONVEYANCE CONVEYANCE

PIPING, TYP OF 9

PIPING, TYP OF 7

FLOOR
PENE TRATION
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Know what's below.
Call before you dig.
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PART 1 GENERAL

SYSTEM DESCRIPTION

A. FURNISH, DELIVER, INSTALL, TEST, AND START-UP OF AS/SVE SYSTEM AND EQUIPMENT AS SHOWN ON THE DRAWINGS,
AS SPECIFIED HEREIN, AND AS REQUIRED TO PROVIDE A COMPLETE AND FULLY FUNCTIONAL TREATMENT SYSTEM.
MAJOR COMPONENTS INCLUDE THE SYSTEM BLOWER AND MOTOR, MOISTURE SEPARATOR, AIR COMPRESSOR,
CONTROL PANEL, AIR FILTERS, ASSOCIATED PIPING, VACUUM/PRESSURE GAUGES, VALVES, FITTINGS, AND MONITORING
PORTS.

SUBMITTALS

A. SUBMIT DATA AND/OR MANUFACTURER CUT SHEETS TO DEMONSTRATE CONFORMANCE TO SPECIFICATION
REQUIREMENTS.

B. PRODUCT DATA: SUBMIT MANUFACTURER'S PRODUCT DATA AND INSTALLATION INSTRUCTIONS FOR EACH MATERIAL,
COMPONENT, AND/OR PRODUCT USED.

C. OPERATION AND MAINTENANCE DATA: SUBMIT MANUFACTURER'S OPERATION AND MAINTENANCE INSTRUCTIONS,
INCLUDING A MAINTENANCE SCHEDULE.

D. SUBMIT FINAL AS-BUILT DRAWINGS.

QUALIFICATIONS

A. TREATMENT EQUIPMENT FURNISHED UNDER THIS SECTION SHALL BE OF MANUFACTURERS WHO HAVE BEEN
REGULARLY ENGAGED IN DESIGN AND MANUFACTURE OF THE MATERIAL AND EQUIPMENT FOR AT LEAST 5 YEARS.

DELIVERY, STORAGE, AND HANDLING

A. EQUIPMENT AND MATERIALS FURNISHED UNDER THIS SECTION SHALL BE PREPARED AND PROTECTED FOR SHIPMENT,
SHIPPED, AND STORED UNTIL INSTALLATION PER MANUFACTURERS' INSTRUCTIONS.

QUALITY ASSURANCE

A. COMPLY WITH GOVERNING CODES AND REGULATIONS. PROVIDE PRODUCTS OF ACCEPTABLE MANUFACTURERS, WHICH
HAVE BEEN IN SATISFACTORY USE IN SIMILAR SERVICE FOR THREE YEARS. USE EXPERIENCED INSTALLERS. DELIVER,
HANDLE, AND STORE MATERIALS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

GUARANTEE AND WARRANTY

B. SUPPLIERS OF EQUIPMENT SHALL GUARANTEE PERFORMANCE AT DESIGN CONDITIONS.

C. SUPPLIERS OF EQUIPMENT AND MATERIAL SHALL WARRANT THEM FREE OF DEFECTS IN MATERIAL AND WORKMANSHIP
FOR AT LEAST 12 MONTHS FROM INITIAL ACCEPTANCE.

END OF SECTION

PART 2 EARTHWORK

SUMMARY

PERFORM EXCAVATION, FILLING, COMPACTION, AND GRADING OPERATIONS AS REQUIRED FOR BELOW-GRADE IMPROVEMENTS.

PROVIDE TRENCHING AND BACKFILL FOR UNDERGROUND WORK AND UTILITIES.

A. PROVIDE SUBBASE MATERIALS, SELECT BACKFILL, COMMON BORROW, AND STRUCTURAL FILL MATERIALS FOR PAVEMENTS,
AND RESTORATION AS INDICATED ON THE DRAWINGS.

B. PROVIDE SUITABLE FILL FROM OFF-SITE IF ON-SITE QUANTITIES ARE INSUFFICIENT OR UNACCEPTABLE, AND LEGALLY
DISPOSE OF EXCESS FILL OFF-SITE OR ON-SITE AREAS APPROVED BY THE OWNER.

SUBMITTALS

A. PRODUCT DATA: SUBMIT MANUFACTURER'S PRODUCT DATA AND INSTALLATION INSTRUCTIONS FOR EACH MATERIAL AND
PRODUCT USED.
B. TEST REPORTS: SUBMIT FOR APPROVAL ALL TEST REPORTS, LISTS OF MATERIALS AND GRADATION PROPOSED FOR USE.

MATERIALS

A. BORROW SOIL: SATISFACTORY ON-SITE SOIL OR SOIL IMPORTED FROM OFF-SITE FOR USE AS FILL OR BACKFILL PER WSDOT
STANDARD SPECIFICATION 9-03.14(1)

B. BACKFILL FOR PIPE ZONE BEDDING: IN ACCORDANCE WITH WSDOT STANDARD SPECIFICATION 9-03.12(3)

C. CRUSHED SURFACING TOP COURSE (CSTC): IN ACCORDANCE WITH WSDOT STANDARD SPECIFICATION 9-03.9(3)

D. HOT MIX ASPHALT (HMA) SHALL BE HMA CL. 1/2 IN. PG 64-22 OR AS APPROVED BY THE ENGINEER. HMA SHALL BE INSTALLED
IN ACCORDANCE WITH WSDOT STANDARD SPECIFICATION SECTION 5-04.

E. CONCRETE SHALL BE 3000 PSI OR AS APPROVED BY THE ENGINEER.

EXECUTION

A. MAINTAIN STABILITY OF EXCAVATIONS; COORDINATE SHORING AND BRACING AS REQUIRED BY JURISDICTIONAL
AUTHORITIES. PREVENT OR INHIBIT SURFACE AND SUBSURFACE WATER FROM ACCUMULATING IN EXCAVATIONS.
STOCKPILE SATISFACTORY MATERIALS FOR REUSE AND ALLOW FOR PROPER DRAINAGE.

B. COMPACT MATERIALS AT THE OPTIMUM MOISTURE CONTENT AS DETERMINED BY ASTM D 1557 BY AERATION OR WETTING TO
THE FOLLOWING PERCENTAGES OF MAXIMUM DRY DENSITY:

1. UNPAVED AREAS: TOP 6" OF SUBGRADE AND EACH FILL LAYER TO 90% MAXIMUM DRY DENSITY AS DETERMINED BY ASTM
0698.

C. PLACE ACCEPTABLE MATERIALS IN LIFTS NO MORE THAN 8" FOR MATERIALS COMPACTED BY HEAVY EQUIPMENT AND NOT

MORE THAN 4" DEEP FOR MATERIALS COMPACTED BY HAND EQUIPMENT TO SUBGRADES INDICATED AS FOLLOWS:

1. GRADE TO WITHIN 3" ABOVE OR BELOW REQUIRED SUBGRADE AND WITHIN A TOLERANCE OF 3" IN 10".

2. PROTECT NEWLY GRADED AREAS FROM TRAFFIC AND EROSION. RECOMPACT AND REGRADE SETTLED, DISTURBED AND
DAMAGED AREAS AS NECESSARY TO RESTORE QUALITY, APPEARANCE, AND CONDITION OF WORK.

3. CONTROL EROSION TO PREVENT RUNOFF INTO SEWERS OR DAMAGE TO SLOPED OR SURFACED AREAS IN COMPLIANCE
WITH THE PROJECT TEMPORARY EROSION AND SEDIMENT CONTROL PLAN AND LOCAL REGULATIONS.

4. CONTROL DUST TO PREVENT HAZARDS TO ADJACENT PROPERTIES AND VEHICLES. IMMEDIATELY REPAIR OR REMEDY
DAMAGE CAUSED BY DUST INCLUDING AIR FILTERS IN EQUIPMENT AND VEHICLES. CLEAN SOILED SURFACES.

5. DISPOSE OF WASTE AND UNSUITABLE MATERIALS OFF-SITE IN A LEGAL MANNER.

D. ALL PIPING/TUBING SHALL BE SLOPED A MINIMUM OF 3% (3"/100") DOWN TOWARDS EACH WELLHEAD FROM THE MINIMUM
COVER DEPTH OF 12 INCHES AT REMEDIATION COMPOUND.

E. SURROUND THE PIPE(S) WITH 6 TO 8 INCHES OF BACKFILL. BACKFILL SHALL BE FREE OF ROCKS WITH A PARTICLE SIZE OF }
INCH OR LESS.

END OF SECTION

PART 3 PRODUCTS

GENERAL

A. EQUIPMENT AND MATERIALS FURNISHED UNDER THIS SECTION SHALL BE NEW.

SERVICE CONDITIONS

A. LOCATION: AUBURN, WASHINGTON

B. INSTALLATION: INDOORS/OUTDOORS

C. AMBIENT AIR TEMPERATURE RANGE: 15 TO 100 DEGREES FAHRENHEIT.
D. RELATIVE HUMIDITY OF AMBIENT AIR: 40 TO 100 PERCENT

PERFORMANCE REQUIREMENTS

A. MATERIAL AND EQUIPMENT SHALL MEET THE FOLLOWING PERFORMANCE REQUIREMENTS WHEN OPERATING AT
SERVICE CONDITIONS LISTED IN THIS SECTION.

B. MATERIAL AND EQUIPMENT SHALL NOT CORRODE, DEFORM, CRACK, BECOME BRITTLE, OR OTHERWISE BECOME
UNSERVICEABLE.

C. MATERIAL AND EQUIPMENT SHALL NOT LEAK.

D. MATERIAL AND EQUIPMENT SHALL BE CHEMICALLY RESISTANT FOR INTENDED USE.

EQUIPMENT AND SOUND ENCLOSURE

A. THE EQUIPMENT ENCLOSURE ROOM SHALL BE TEMPERATURE CONTROLLED TO MAINTAIN A TEMPERATURE ABOVE 50
DEGREES FAHRENHEIT AND BELOW 80 DEGREES FAHRENHEIT.

B. PROVIDE A SOUND ATTENUATING ENCLOSURE TO REDUCE NOISE GENERATED BY SVE BLOWER BY A MINIMUM OF 10 dBa.

C. THE SOUND ATTENUATING ENCLOSURE SHALL HAVE VENTILATION FAN(S) AND LOUVER OPENINGS TO ALLOW FOR AIR
EXCHANGE INSIDE ENCLOSURE. THE ENCLOSURE SHALL BE INSTALLED TO PROVIDE RECOMMENDED CLEARANCE FOR
VENTILATION FROM OTHER EQUIPMENT PER MANUFACTURES SPECIFICATIONS.

D. THE SOUND ATTENUATION ENCLOSURE SHALL HAVE ACCESS PANELS TO ALLOW FOR MAINTENANCE OF BLOWER AND
EQUIPMENT INSIDE OF ENCLOSURE. THE ENCLOSURE SHALL BE INSTALLED WITH ACCESS PANEL(S) UNBLOCKED BY
OTHER EQUIPMENT.

E. THE SOUND ATTENUATION ENCLOSURE SHALL BE MOUNTED TO THE FLOOR PER MANUFACTURES SPECIFICATIONS.

SVE BLOWER

A. PROVIDE ONE (1) ROTRON REGENERATIVE BLOWER TYPE DR555, 3.0 HP BLOWER, TO PROVIDE APPROXIMATELY 150
SCFM AT 28 INCHES OF WATER COLUMN.

B. PROVIDE TWO (2) MUFFLERS AT THE INLET AND OUTLET OF THE BLOWER, MUFFLER INNER DIAMETER SHALL MATCH THE
BLOWER INLET AND OUTLET DIAMETER.

C. THE BLOWER SHALL BE MOUNTED TO THE FLOOR PER MANUFACTURES SPECIFICATIONS.

MOISTURE SEPARATOR

A. PROVIDE ONE (1) MOISTURE SEPARATOR MODEL NUMBER MS350BS FROM ROTRON AMETEK TECHNICAL AND INDUSTRIAL
PRODUCTS. SHALL HAVE HIGH WATER LEVEL SWITCH, CHEMICAL RESISTANCE FLOAT BALL, VACUUM RELIEF VALVE,
VACUUM GAUGE (0 TO 100 INCHES OF WATER COLUMN), AND WITHSTAND 12 INCHES OF MERCURY VACUUM.

B. THE MOISTURE SEPARATOR SHALL BE DESIGNED FOR THE SVE SYSTEM CAPABLE OF CONTINUOUS OPERATION WITH A
PRESSURE DROP OF LESS THAN SIX INCHES OF WATER COLUMN AT THE RATED FLOW OF APPROXIMATELY 300 SCFM. IT
MUST HAVE A LIQUID CAPACITY OF 40 GALLONS BELOW THE WATER LEVEL SHUTOFF SWITCH.

C. THE MOISTURE SEPARATOR SHALL INCORPORATE CYCLONIC SEPARATION TO REMOVE ENTRAINED WATER.

AS COMPRESSOR

A. PROVIDE ONE(1) BUSCH MINK ROTARY CLAW COMPRESSOR MODEL 1144BP, 7.1 HP COMPRESSOR, TO PROVIDE
APPROXIMATELY 50 SCFM AT 27 PSI.

B. THE COMPRESSOR AIR INTAKE SHALL INSTALLED TO DRAW AIR DIRECTLY FROM OUTSIDE THE BUILDING.

C. THE COMPRESSOR SHALL BE MOUNTED TO THE FLOOR PER MANUFACTURES SPECIFICATIONS.

ELECTRICAL CONTROL PANEL

A. PROVIDE ONE (1) EQUIPMENT CONTROL PANEL WITH THE FOLLOWING: SYSTEM OPERATING LED LIGHT, CONTROL POWER
ON/OFF SWITCH, BLOWER HOA SWITCH, COMPRESSOR HOA SWITCH, BLOWER ALARM LED LIGHT, COMPRESSOR ALARM
LED, HIGH WATER KNOCKOUT ALARM LED LIGHT, BLOWER TOTAL RUN TIME ELAPSE METER, COMPRESSOR TOTAL RUN
TIME ELAPSE METER, BLOWER VFD WITH AMPERAGE METER, COMPRESSOR VFD WITH AMPERAGE METER.

B. PROVIDE ONE BUILDING TEMPERATURE CONTROL PANEL WITH THE FOLLOWING: FAN HOA SWITCH, FAN ALARM LED
LIGHT, ADJUSTABLE THERMOSTAT, AND BUILDING INTERIOR TEMPERATURE INDICATOR.

C. PROVIDE ONE (1) SENSAPHONE SENTINEL MONITORING TELEMETRY SYSTEM (AUTO-DIALER) WITH CELLULAR MODEM.

D. PROVIDE ONE (1) 2-GANG 120V 20 AMP ELECTRICAL OUTLET IN THE EQUIPMENT ROOM.

PIPE, FITTINGS, AND SPECIALTIES

A. PVC PIPE - PIPE SHALL BE SCHEDULE 40, MINIMUM CELL CLASSIFICATION 12545-C, IN ACCORDANCE WITH THE PLANS AND
CONFORMING TO ASTM D1785.

1. PVC JOINTS - THE PIPING SYSTEM SHALL BE JOINED PRIMARILY BY SOCKET-WELD CONNECTIONS, EXCEPT WHERE
CONNECTING TO UNIONS, VALVES, AND EQUIPMENT WITH THREADED OR FLANGED CONNECTIONS THAT MAY REQUIRE
FUTURE DISASSEMBLY. CONNECTIONS AT THOSE POINTS SHALL BE THREADED AND BACK-WELDED.

2. PVC FITTINGS - THE SCHEDULE RATING FOR THE FITTINGS SHALL NOT BE LESS THAN THAT FOR THE ASSOCIATED PIPE.
FITTINGS SHALL BE ASTM D 1784, PVYC CONFORMING TO THE REQUIREMENTS OF ASTM D 2466, SOCKET TYPE, OR ASTM
D 2467, SOCKET TYPE. THE THREAD LUBRICANT PROPOSED BY THE CONTRACTOR SHALL BE PROVIDED TO THE
ENGINEER FOR APPROVAL. ALL THREADED FITTINGS WILL SUBJECT TO ZERO-TOLERANCE FOR EVEN MINOR LEAKS,
DUE TO THE NATURE OF THE PROCESS SYSTEM.

a.PVC SOLVENT CEMENT - SOCKET CONNECTIONS SHALL BE JOINED WITH PVC SOLVENT CEMENT CONFORMING TO
ASTM D 2564. MANUFACTURE AND VISCOSITY SHALL BE AS RECOMMENDED BY THE PIPE AND FITTING
MANUFACTURER TO ENSURE COMPATIBILITY. JOINTS SHALL BE PREPARED WITH PRIMERS CONFORMING TO
ASTM F 656 PRIOR TO CEMENTING AND ASSEMBLY.

B. GALVANIZED STEEL PIPE - GALVANIZED STEEL PIPE SHALL BE SCHEDULE 40 IN ACCORDANCE WITH THE PLANS AND
CONFORMING TO ASTM A-53 SPECIFICATIONS.

1. GALVANIZED STEEL FITTINGS - THE SCHEDULE RATING FOR FITTINGS SHALL NOT BE LESS THAN THAT FOR THE
ASSOCIATED PIPE. FITTINGS SHALL BE THREADED AND MEET ASME B16.3 SPECIFICATIONS FOR GALVANIZED PIPE
FITTINGS. THE TREAD LUBRICANT/SEALANT PROPOSED BY THE CONTRACTOR SHALL BE PROVIDED TO THE ENGINEER
FOR APPROVAL. ALL THREADED FITTINGS WILL SUBJECT TO ZERO-TOLERANCE FOR MINOR LEAKS DUE TO THE NATURE
OF THE PROCESS SYSTEM.

C. PEX PIPE - PEX PIPE SHALL BE IN ACCORDANCE WITH THE PLANS AND CONFORMING TO AWWA C900 SPECIFICATIONS.
1. PEXFITTINGS - PEX FITTINGS SHALL BE METAL INSERTS SHALL MEET THE REQUIREMENTS OF ASTM F1807.

a. PEX CRIMP FITTINGS - PEX CRIMP FITTINGS FOR USE WITH COPPER CRIMP RINGS SHALL MEET THE
REQUIREMENTS OF ASTM F1807.

b. PEX COLD EXPANSION FITTINGS - PEX COLD EXPANSION FITTING SHALL MEET THE REQUIREMENTS OF ASTM
F1960 FOR PEX REINFORCEMENT RINGS AND ASTM 2080 FOR METAL COMPRESSION SLEEVES.

D. DURAPIPE
1. DURAPIPE FITTINGS - DURAPIPE FITTINGS SHALL MEET THE REQUIREMENTS OF BS 4346 PART 1.

PART 3 PRODUCTS (CONT'D)

E. VALVES
1. SVE AIR FLOW CONTROL VALVES SHALL BE MATCHING 2-INCH DIAMETER BRASS GATE VALVES.

2. MOISTURE SEPARATOR DRAIN VALVE SHALL BE 1-INCH DIAMETER BRASS BALL VALVE.
3. AS AIR FLOW CONTROL VALVES SHALL BE MATCHING $-INCH DIAMETER BRASS GATE VALVES.
4. AS COOLING ARRAY DRAIN TRAP SHALL BE MINIMUM 2-INCH DIAMETER BRASS BALL VALVE.
F. METERS, GAGES, INSTRUMENTS
1. ALL MONITORING PORTS SHALL BE 7-INCH NPT BRASS BALL VALVE WITH BRASS THREAD TO BARBED TUBING ADAPTOR.

2. AS FLOW METERS SHALL HAVE A MINIMUM MEASURABLE FLOW RANGE OF 0.5 TO 8.0 SCFM WITH 0.2 SCFM
INCREMENTS.

3. PRESSURE INDICATORS SHALL HAVE A MINIMUM RANGE OF 0 TO 40 PSIG WITH 0.5 PSIG INCREMENTS.

4. TEMPERATURE INDICATORS SHALL HAVE A MINIMUM RANGE OF 0 TO 200 DEGREE FAHRENHEIT WITH 5 DEGREE
INCREMENTS, TEMPERATURE PROBE SHALL BE PLACED WITHIN PROCESS FLOW STREAM THOUGH THREADED FITTING.

5. VACUUM INDICATORS SHALL HAVE A MINIMUM RANGE OF 0 TO 100" WC WITH 4" WC INCREMENTS.
G. SUPPORT AND ANCHORS

1. ABOVE GROUND PIPING SHALL BE SUPPORTED WITH UNISTRUT AND PIPE SUPPORTS AT ADEQUATE SPACING TO
PREVENT PIPE SAG.

2. THE BLOWER, COMPRESSOR, AND MOISTURE SEPARATOR MOUNT SHOULD BE MOUNTED AND ANCHORED PER
MANUFACTURES SPECIFICATIONS.

END OF SECTION

PART 4 EXECUTION

INSTALLATION

A. INSTALL MATERIALS AND SYSTEMS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS AND APPROVED
SUBMITTALS. INSTALL MATERIALS IN PROPER RELATION WITH ADJACENT CONSTRUCTION AND WITH UNIFORM
APPEARANCE FOR EXPOSED WORK. COORDINATE WITH WORK OF OTHER SECTIONS. COMPLY WITH APPLICABLE
REGULATIONS AND CODE REQUIREMENTS. PROVIDE PROPER CLEARANCES FOR SERVICING.

B. CLEARLY LABEL AND TAG ALL COMPONENTS.

C. RESTORE DAMAGED FINISHES. CLEAN AND PROTECT WORK FROM DAMAGE.

D. SVE BLOWER

1. INSTALL THE BLOWER MOTOR ASSEMBLIES IN COMPLIANCE WITH THE MANUFACTURER'S RECOMMENDATIONS, THE
REFERENCED CODES, THE DRAWINGS, AND AS SPECIFIED BELOW.
E. WATER KNOCKOUT MOISTURE SEPARATOR
1. ELEVATED PER DRAWINGS AND SPECIFICATIONS.
2. PROVIDE TWO (2) FERNCO RUBBER COUPLERS WITH STAINLESS STEEL SLEEVES AT THE INLET AND OUTLET.
F. ELECTRICAL CONTROL PANELS
1. ALL ELECTRICAL WIRING AND CONTROLS SHALL BE INSTALLED BY A LICENSED ELECTRICIAN QUALIFIED IN SYSTEM
CONTROL WIRING. INSTALL IN ACCESSIBLE LOCATION. PROVIDE WIRING DIAGRAMS.

TESTING

A. FUNCTIONAL TESTS
1. SVE BLOWER, AS COMPRESSOR, AND ALARM CONDITIONS SHALL BE STARTED AND TESTED IN THE PRESENCE OF THE
ENGINEER.
2. PERFORM EQUIPMENT FUNCTIONAL TESTS PER MANUFACTURER'S RECOMMENDED PROCEDURES IN THE PRESENCE
OF THE DESIGN ENGINEER.
3. PRESSURE TEST ALL PIPING IN THE PRESENCE OF THE ENGINEER. ALL SYSTEM PIPING SHALL BE PRESSURE TESTED
UNDER THE FOLLOWING CONDITIONS.
a. VACUUM PIPING - PIPING FOR SVE SYSTEM SHALL MAINTAIN A VACUUM OF 6 PSIG AND LOOSE NO MORE THAN 0.10
PSIG IN 20 MINUTES.
b. PRESSURE PIPING - PIPING FOR THE AS SYSTEM SHALL MAINTAIN A PRESSURE OF 40 PSIG AND LOOSE NO MORE
THAN 0.60 PSIG IN 20 MINUTES
c. EXISTING CONVEYANCE PIPE - PRIOR TO TRENCHING, CONDUCT PRESSURE TEST AS SPECIFIED IN THIS SECTION.

B. PERFORMANCE TESTS
1. THE CONTRACTOR SHALL PERFORM A 48-HOUR COMPLETED SYSTEM PERFORMANCE TEST TO DEMONSTRATE
INTEGRATED SYSTEM EQUIPMENT FUNCTIONS. PERFORM TEST IN ACCORDANCE WITH EQUIPMENT MANUFACTURER

RECOMMENDATIONS AND IN ACCORDANCE WITH PLAN APPROVED BY THE ENGINEER. CONTRACTOR SHALL PROVIDE A
QUALIFIED ELECTRICIAN TO BE PRESENT DURING ALL TESTING.

END OF SECTION
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APPENDIX B
EQUIPMENT MANUALS AND COMPONENT SPECIFICATIONS

OPERATIONS AND MAINTENANCE MANUAL

AIR SPARGE AND SOIL VAPOR EXTRACTION SYSTEM
CHS Auburn Facility

238 8 Street Southeast

Auburn, Washington

Farallon PN: 301-004
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- 7510/7511 Series Acrylic Tube

Acrylic block construction with direct reading scales have white screen printed backs to enhance scale
readability. Connections are in-line for easy installation.

DESCRIPTION
Metering Tube Machined cast acrylic
Internal Components 316L SS

Fitting Material Standard: PVC
Optional: 316L SS, brass

Inlet/Outlet Fittings FNPT, vertical

O-Ring Standard: EPR
Optional: Buna N, Viton

-_— PERFORMANCE
EG Capacities Water 7 GPH to 20 GPM
Air 2.6 SCFH to 60 SCFM
10 | =— Scale 50mm, 65mm, 100mm, 127mm,
9 | =— 250mm direct reading
‘ = Accuracy + 6% of full scale flow, 50mm scale
= + 5% of full scale flow, 65mm scale
8 | = + 4% of full scale flow, 100mm scale
- + 3% of full scale flow, 127mm scale
7 — + 2% of full scale flow, 250mm scale
E Turndown 10:1
6 = 10 -‘—_ Repeatability 3%, 50 mm scale
= ; = 2%, 75 mm scale
§— = 2%, 100 mm scale
—_ 8 = 2%, 127 mm scale
‘ 4 —_ = 0.5%, 250 mm scale
| 7 = Maximum Temperature Liquid 130°F (54° C)
= 6 5= Gases 100°F (38°Q)
3 1 = Maximum Pressure Water 125 psig
| = 5 = Air 100 psig
s ?j 4t— Ambient Temperature  33°Fto 125°F (1°Cto 52°C)

Certified Calibrations Conform to ISARP 16.6

Scales Any volumetric unit

FLOATS

Options for rotameter float materials and designs extend flow
ranges for different fluids within a given rotameter tube design.

ToP
READ
READ
FLOAT FLOAT/ﬁ \_/

BL GV SL

READ ToP

FLOAT

CAUTION: Meters used in gas service are designed to operate at 14.7
psia. Meters used in pressure gas service must be shielded using 3/8"

polycarbonate to protect personnel and equipment in the event of
tube failure.

(714) 891-0008 - www.kinginstrumentco.com | 51



DIMENSION DIAGRAMS
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2B, 5B, 6A, and 7A Blocks

= B —— = C — H =
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cifications Acrylic Tube

Dimensions (Inches)

Water Order Air Order Connection
Number Number C D E Size

Block #2A*, 50mm (2 Inch) Scale

2A-02 - 2A-12 2A-01-2A-17 475 1.125 3.50 1 . 1/4" ENPT*

Block #2B, 65mm (2 1/2 Inch) Scale
2B-02 - 2B-08 6.50 1.375 1.375 5 1.25 . . 1/2" FNPT
Block #5B, 127mm (5 Inch) Scale
5B-02 - 5B-08 9.25 1.375 1.375 7.75 1.25 5.25 10-32 937 1/2" FNPT
Block #6A, 100mm (4 Inch) Scale
6A-02 - 6A-06 8.375 1.78 1.812 6.625 1.312 4 10-32 1.25 1"FNPT
Block #7A, 250mm (10 Inch) Scale
7A-02 - 7A-08 7A-01-7A-07 14.78 1.78 1.812 13 2.50 8 10-32 1.25 3/4" FNPT

*Block 2A has 1/4” FNPT with brass or stainless steel fitting, 1/4” MNPT with PVC fittings
**10-32 female thread (mounting screws not supplied)

Order Float Flow Order Float Order Float Flow Order Float
Number Water Number Number Water Number
Block #2A, 50mm (2 Inch) Scale Block #2B, 65mm (2 1/2 Inch) Scale
— — 2A-01* BL 2.6 SCFH 2B-02 GV 1 GPM 2B-01 GV 4 SCFM
— — 2A-03** BL 5SCFH 2B-04 GV 2 GPM 2B-03 GV 8 SCFM
— — 2A-05*% BL 10 SCFH 2B-06 SL 3.6 GPM 2B-05 SL 15 SCFM
— — 2A-07% BL 20 SCFH 2B-08 SL 5GPM 2B-07 SL 20 SCFM
2A-04 SL 12 GPH 2A-11 SL 70 SCFH 5B-02 GV 1 GPM 5B-01 GV 4.2 SCFM
2A-06 SL 22 GPH 2A-13 SL 100 SCFH 5B-04 GV 2 GPM 5B-03 GV 8.2 SCFM
2A-08 SL 44 GPH 2A-15 SL 180 SCFH 5B-06 SL 3.5GPM 5B-05 SL 15 SCFM
2A-10 SL 60 GPH 2A-17 SL 4 SCFM 5B-08 SL 5 GPM 5B-07 SL 21 SCFM
w s e | - -
*These meters have glass ball floats. 6A-02 SL 10 GPM 6A-01 SL 40 SCFM
**These meters have stainless steel ball floats. 6A-04 SL 15 GPM 6A-03 SL 60 SCFM
6A-06 SL 20 GPM — —

Block #7A, 250mm (10 Inch) Scale

7A-02 GV 2 GPM 7A-01 GV 8 SCFM
7A-04 GV 3.5 GPM 7A-03 GV 14.8 SCFM
7A-06 GV 5 GPM 7A-05 GV 20 SCFM
7A-08 SL 10 GPM 7A-07 SL 42 SCFM

ORDERING:

Use the following guide to determine the specific product number you require.

7]5[1] | N N HEEN

Meter Series Fitting Material 0-Ring Material Order Number

7510 - 2A, 6A, 7A Brass - 1 EPR-1 See Specifications

7511 -2B, 5B PVC-2 Buna-N - 2

316LSS-3 Viton -3

(714) 891-0008 « www.kinginstrumentco.com | 53



- 7510-7511 Series

Installation Instructions

FLOW METER LIMITED WARRANTY

Meters are warranted against defects in materials and workmanship to the original user for a period of thir-
teen (13) months from the date of factory shipment, provided the meter is installed, operated and maintained
in accordance with King Instrument Company’s instructions and recommendations.

This warranty does not apply if failure is caused or contributed to by any of the following: improper handling,
improper storage, abuse, unsuitable application of the product, lack of reasonable and necessary mainte-
nance, use exceeding suggested pressure and temperature maximums, improper packaging for return, or
repairs made or attempted to be made by anyone other than King Instrument Company, Inc.

KING INSTRUMENT COMPANY, INC. MAKES NO WARRANTY AS TO THE FITNESS OF ITS PRODUCTS FOR SPECIFIC
APPLICATIONS.

This warranty is valid for the original end-user only and does not apply to products that have been damaged
or modified. This warranty is non-transferrable and is limited to replacement or repair. The liability of King In-
strument Company arising out of its supply of the products, or their use, shall not in any case exceed the cost
of correcting defects in the products as set forth above.

THIS WARRANTY IS A LIMITED WARRANTY AND SHALL BE IN LIEU OF ANY OTHER WARRANTIES, EXPRESSED OR
IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OR MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. THERE ARE NO OTHER WARRANTIES WHICH EXIST BEYOND THE DESCRIPTION OR FACE

HEREOF.

TIAL OR INCIDENTAL DAMAGES.

THIS IS IMPORTANT INFORMATION.
READ IT CAREFULLY BEFORE BEGINNING WORK.

1) Inspect meter for damage that may have occurred during shipping.

Report any damage to the container to the freight carrierimmediately.

2) Make sure your pressure, temperature, fluid and other requirements
are compatible with the meter.

3) Select a suitable location for installation to prevent excess stress on
the meter which may result from:

a) Misaligned pipe.

b) The weight of related plumbing.

c) “Water Hammer” which is most likely to occur when flow is
suddenly stopped as with quick closing solenoid operated

valves. (If necessary, a surge chamber should be installed. This
will also be useful in pressure start-up situations.)

d) Thermal expansion of liquid in a stagnated or valve isolated
system.

e) Instantaneous pressurization which will stress the meter and
could result in tube failure.

NOTE: In closed thermal transfer or cooling systems, install the meter
in the cool side of the line to minimize meter expansion and contrac-
tion and possible fluid leaks at the threaded connections.

4) Handle the meter carefully during installation.

a) Use an appropriate amount of teflon tape on external pipe
threads before making connections. Do not use paste or stick
type thread sealing products.

IN NO EVENT SHALL KING INSTRUMENT COMPANY BE LIABLE FOR LOSS OF PROFITS, INDIRECT, CONSEQUEN-

Products should be returned, prepaid, to King Instrument Company, Inc. with proof of purchase. Call factory
for Return Merchandise Authorization (RMA) number and return instructions.

b) Extreme caution should be exercised when using PVC solvent
cement around Acrylic. Acrylic cannot tolerate PVC solvent
cement and/or pipe dope. The fumes can cause crazing or
cracking of the acrylic. If flowmeters are to be installed in a
glued pipe configuration, install flowmeter after all glued
fittings are dried and lines are purged of all fumes.

c) Over tightening of plastic connections may result in fitting
damage.

5) Install the meter vertically with the inlet port at the bottom.

6) End fitting must be held secure when installing pipe. Failure to do
so can cause damage to the meter itself.

7) Meters with plastic fittings must be installed so that fittings are not
made to support any part of the associated plumbing. In addition,
meter frame should be fastened to bulkhead, panel or column.

8) Meters used in gas service should have suitable valves plumbed in
at the inlet and outlet of the meter. These valves should be no more
than 1-1/2 pipe diameters from the meter ports. The valve at the
outlet should be used to create back pressure as required to prevent
float bounce. It should be set initially and then left alone. The inlet
valve should be used for throttling purposes. Depending on the
installation, valves may not be essential, but they are most useful in
many installations. Remember: To get a correct reading of flow in gas
service, it is necessary to know the pressure right at the outlet of the
meter (before the valve).

9) Pressure and temperature maximums must never be exceeded.

2018B

When it comes to flow...we're instrumental.
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__7510-7511 Series

Installation Instructions

Maximum Non-Shock Pressure and Temperature

Fluid Temperature Pressure

Water 130°F 125 psig

Air 100° F 100 psig
Ambient Temp. 33°F-125°F

CAUTION

« 7510/7511 meters are not oxygen cleaned. Use with incompatible
fluids may cause o-rings to swell and break.

«  O-rings should be replaced if meter is disassembled after it has
been in service.

« Extra caution must be exercised when meters are used in high
pressure gas cylinder applications. Pressure regulators should be
installed at the cylinder and at the inlet of the meter.

« Serious property damage and great personal injury could occur as
the result of a meter misused or used in an unsuitable application.

CLEANING

Carefully remove the flowmeter from piping system. Remove the
threaded outlet fitting and withdraw the float from the top. All neces-
sary instrument components are now fully accessible for cleaning with
a bottle brush and appropriate mild soap solution*. Before the meter is
reassembled, inspect all parts for damage. O-rings should be replaced
during meter maintenance and cleaning.

To reassembile, carefully guide the float back into the tube. When
installing float/guide assembly make certain that the end of the guide
fully engages the inlet and/or outlet float stop. Reinstall and tighten
fittings in appropriate ports. Reinstall the instrument into the plumb-
ing system after removing the old teflon tape (with a wire brush) and
replacing with fresh teflon tape.

*Do not use cleaning agents that will damage float, tube or o-rings.

Meters should be cleaned with a mild soap solution. This will be an
effective cleaner of rust stains. Caution must be used so that materials
of construction are not damaged by cleaning solutions. Hard water
deposits can be removed with 5% acetic acid solution (vinegar).

REPAIR

7510/ 7511 meters that require repair should be sent to the factory.
Please call for a Return Merchandise Authorization (RMA) number and
return instructions.

WARNING:

Pressure and temperature ratings are based on a study of the engi-
neering data for particular materials used in construction and on the
design of individual models. This information is supplemented by
destructive test results. Meters with stainless enclosures must never be
operated without shields securely in place. Meters exposed to difficult
environments such as those created by certain chemicals, excessive
vibration or other stress inducing factors could fail at or below the
suggested maximums. Never operate meters above pressure and
temperature maximums. It is strongly recommended that all meter
installations utilize an appropriate pressure relief valve and/or rupture
disc. The pressure settings and locations of these devices should be
such that meters cannot be over pressurized. Meter failure could
result in damage to equipment and serious personal injury. Always
use suitable safety gear, including OSHA approved eye protection
when working around meters in service. We are happy to pass along
chemical compatibility information that has been published by the
manufacturer’s of raw materials used in our products; however, this
information should not be construed as a recommendation made by
King Instrument Company, Inc. for a specific application.

FLOAT TYPES AND ORIENTATIONS

READ:
HERE
READ
HERE

BL FIOAT GS FLOAT
READ— P RER
HERE
GV FLOAT SL FLOAT

When it comes to flow...we're instrumental.
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- 7510 - 7511 Series

7510/7511 SERIES ASSEMBLY WITHOUT GUIDE ROD
PARTS LIST:

End Fitting

End Fitting O-Ring
Outlet Float Stop
Float

Acrylic Meter Tube

o s wnN-~

Inlet Float Stop

/////////////////A///A///A//// / ./ L

GRH-LIQUID-FEAD TOF OF FLOAT

I A= )

When it comes to flow...we're instrumental.

Installation Instructions

7510/7511 SERIES ASSEMBLY WITH GUIDE ROD
PARTS LIST:

End Fitting
2. End Fitting O-Ring

3. Outlet Float Stop
Guide Rod Assembly

4. Float
5. Acrylic Meter Tube
6. Inlet Float Stop

//////////////////////A///A//// ‘
GPH—LIQUID—READ TOF ‘OF FLGAT 2
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Product Description
Use

The compressor is intended for

— the compression

of

— air and other dry, non-aggressive, non-toxic and non-explosive
gases

Conveying media with a lower or higher density than air leads to an in-
creased thermal and/or mechanical load on the compressor and is per-
missible only after prior consultation with Busch.

Max. allowed temperature of the inlet gas: 40 °C
Standard-version:

The gas shall be free from vapours that would condensate under
the temperature and pressure conditions inside the compressor.

Version "Aqua":

The compressor features the corrosion protection coating CPC and
is capable of conveying water vapour (2 page 8: Conveying
Condensable Vapours). Conveyance of other vapours shall be
agreed upon with Busch. Conveyance of water or other liquids in
liquid phase increases the power consumption and shall therefore
be avoided (risk of drive overload).

The compressor is intended for the placement in a non-potentially ex-
plosive environment.

Inlet air filter

Inlet silencer

Gas inlet

Directional arrows
Nameplate, drive motor
Nameplate, compressor
Terminal box

S0k h 0O Q O T &

Cooling air outlet

i Oil sight glass

j  Oil drain plug

k  Eye bolt

| Cooling air inlet

m  Position of condensate drain
cock (optional for version
“Aqua")

Pressure connection

Safety valve
Cover

Cylinder

Rotors

on-return valve

The compressor is thermally suitable for continuous operation
(100 percent duty).

Max. permissible number of startings per hour: 12

The maximum allowed pressure on the pressure connection (n) is

0.7 ... 2.0 barg (the nameplate of the compressor indicates the valid
pressure). By means of process control and/or pressure relief valves it
must be made sure that the maximum allowed pressure will not be
exceeded.

As a rule ambient pressure must be present at the gas inlet. Deviations
are indicated on the nameplate of the compressor.

The safety valve (o) on the compressor protects the compressor against
overload only. Itis no pressure limiting device in terms of EN 1012-1
for the pressure system. It is not designed for frequent use and must
therefore not be used as a system pressure regulating valve.

Principle of Operation
The compressor works on the claw principle.

The components are dimensioned such, that on the one hand there is
never contact between the two claws or between a claw and the cylin-
der, on the other hand the gaps are small enough to keep the clear-
ance loss between the chambers low.

In order to avoid the suction of dust, the compressor is equipped with
an air filter (a) on the gas inlet.

In order to avoid the suction of solids, the compressor is equipped with
a screen in the gas inlet.

In order to avoid reverse rotation after switching off, the compressor is
equipped with a non-return valve (s).

MM 1104, 1144, 1102, 1142 BP
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The compressor compresses the inlet gas absolutely oil-free. A lubrica-
tion of the pump chamber is neither necessary nor allowed.

Cooling

The compressor is cooled by

— radiation of heat from the surface of the compressor
— the air flow from the fan wheel of the drive motor
— the process gas

— the air flow from the fan wheel on the shaft of the compressor

Start Controls

The compressor comes without start controls. The control of the
compressor is to be provided in the course of installation.

Safety
Intended Use

Definition: For the purpose of these instructions, “handling” the
compressor means the transport, storage, installation, commissioning,
influence on operating conditions, maintenance, troubleshooting and
overhaul of the compressor.

The compressor is intended for industrial use. It shall be handled only
by qualified personnel.

The allowed media and operational limits (= page 3: Product De-
scription) and the installation prerequisites (> page 5: Installation
Prerequisites) of the compressor shall be observed both by the manu-
facturer of the machinery into which the compressor is to be incorpo-
rated and by the operator.

The maintenance instructions shall be observed.

Prior to handling the compressor these installation and operating in-
structions shall be read and understood. If anything remains to be
clarified please contact your Busch representative!

Safety Notes

The compressor has been designed and manufactured according to
state-of-the-art methods. Nevertheless, residual risks may remain.
These operating instructions highlight potential hazards where appro-
priate. Safety notes are tagged with one of the keywords DANGER,
WARNING and CAUTION as follows:

A DANGER

Disregard of this safety note will always lead to accidents with fa-
tal or serious injuries.

A WARNING

Disregard of this safety note may lead to accidents with fatal or se-
rious injuries.

A CAUTION

Disregard of this safety note may lead to accidents with minor inju-
ries or property damage.

Noise Emission

For the sound pressure level in free field according to EN ISO 2151
-> page 19: Technical Data.

A @ CAUTION

The compressor emits noise of high intensity in a narrow band.
Risk of damage to the hearing.

Persons staying in the vicinity of a non noise insulated compressor
over extended periods shall wear ear protection.

Transport
Transport in Packaging

Packed on a pallet the compressor is to be transported with a forklift.

Transport without Packaging

In case the compressor is packed in a cardboard box with inflated
cushions:

€ Remove the inflated cushions from the box

In case the compressor is in a cardboard box cushioned with rolled cor-
rugated cardboard:

€ Remove the corrugated cardboard from the box
In case the compressor is laid in foam:

¢ Remove the foam
In case the compressor is bolted to a pallet or a base plate:

€ Remove the bolting between the compressor and the pal-
let/base plate

In case the compressor is fastened to the pallet by means of tightening
straps:

@ Remove the tightening straps

A A

Do not walk, stand or work under suspended loads.

® Make sure that the eyebolts are in faultless condition (replace
damaged, e.g. bent eyebolts with a new ones)

® Make sure that the eyebolts are fully screwed in and tightened by
hand

@ Attach lifting gear securely to the eyebolts on the synchronising
gear (k) and on the drive motor

In case the drive motor comes without an eyebolt or the eyebolt on the
drive motor is located at an unfavourable position:

@ Loop a belt/rope with suitable length and strength around the
flange of the drive motor

@ Attach the lifting gear to a crane hook with safety latch

® Lift the compressor with a crane

In case the compressor was bolted to a pallet or a base plate:
@ Remove the stud bolts from the rubber feet

Storage
Short-term Storage

® Make sure that the gas inlet and the pressure connection are
closed (leave the provided plugs in)

® Store the compressor

— if possible in original packaging,
— indoors,

— dry,

— dust free and

— vibration free

Safety
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Conservation

In case of adverse ambient conditions (e.g. aggressive atmosphere, fre-
quent temperature changes) conserve the compressor immediately. In
case of favourable ambient conditions conserve the compressor if a
storage of more than 3 months is scheduled.

® Make sure that all ports are firmly closed; seal all ports that are not
sealed with PTFE-tape, gaskets or o-rings with adhesive tape

Note: VCI stands for “volatile corrosion inhibitor”. VCl-products (film,
paper, cardboard, foam) evaporate a substance that condenses in mo-
lecular thickness on the packed good and by its electro-chemical prop-
erties effectively suppresses corrosion on metallic surfaces. However,
VCl-products may attack the surfaces of plastics and elastomers. Seek
advice from your local packaging dealer! Busch uses CORTEC

VCI 126 R film for the overseas packaging of large equipment.

® Wrap the compressor in VCI film
@ Store the compressor

— if possible in original packing,

— indoors,

— dry,

— dust free and

— vibration free.

For commissioning after conservation:

® Make sure that all remains of adhesive tape are removed from the
ports

® Commission the compressor as described in the chapter Installation
and Commissioning (> page 5)

Installation and
Commissioning

Installation Prerequisites

A CAUTION

In case of non-compliance with the installation prerequisites, partic-
ularly in case of insufficient cooling:

Risk of damage or destruction of the compressor and adjoining plant
components!

Risk of injury!
The installation prerequisites must be complied with.

® Make sure that the integration of the compressor is carried out
such that the essential safety requirements of the Machine Direc-
tive 2006/42/EC are complied with (in the responsibility of the de-
signer of the machinery into which the compressor is to be
incorporated; = page 15: note in the EC-Declaration of Confor-
mity)

Mounting Position and Space

® Make sure that the environment of the compressor is not poten-
tially explosive

® Make sure that the following ambient conditions will be complied
with:

— ambient temperature: 0 ... 40 °C

— ambient pressure: atmospheric

® Make sure that the environmental conditions comply with the pro-
tection class of the drive motor (according to the nameplate)

® Make sure that the compressor will be placed or mounted horizon-
tally

® Make sure that the base for placement / mounting base is even

® Make sure that in order to warrant a sufficient cooling there will be
a clearance of minimum 1 m between the compressor and nearby
walls

® Make sure that no heat sensitive parts (plastics, wood, cardboard,
paper, electronics) will touch the surface of the compressor

® Make sure that the installation space or location is vented such
that a sufficient cooling of the compressor is warranted

During operation the surface of the compressor may reach tempera-
tures of more than 70 °C.

Risk of burns!

® Make sure that the compressor will not be touched inadvertently
during operation, provide a guard if appropriate

® Make sure that the sight glass (i, 76) of the synchronising gear will
remain accessible

In case the synchronising gear oil change is planned to be carried out
on location:

@ Make sure that the drain port (j, 80) and the filling port (72) of
the synchronising gear will remain easily accessible

Gas Inlet

A CAUTION

Intruding foreign objects or liquids can destroy the compressor.

In case the inlet gas can contain dust or other foreign solid particles:

¢ Make sure that a suitable filter (5 micron or less) is installed
upstream the compressor (included in scope of delivery)

The following guidelines for the suction line do not apply, if the air to
be compressed is taken in right at the compressor.

® Make sure that the suction line fits to the gas inlet (c) of the
compressor

® Make sure that the gas will be sucked through a vacuum-tight
flexible hose or a pipe

In case of using a pipe:

€ Make sure that the pipe will cause no stress on the
compressor's connection, if necessary use an expansion joint

® Make sure that the line size of the suction line over the entire
length is at least as large as the gas inlet (c) of the compressor

In case the length of the suction line exceeds 2 m it is prudent to use
larger line sizes in order to avoid a loss of efficiency and an overload of
the compressor. Seek advice from your Busch representative!

Version “Aqua”, if very humid process gases and/or adverse operating
cycles bear the risk, that condensates remain in the compressor:

@ Provide a shut-off valve, a drip-leg and a drain cock in the suc-
tion line, so that condensates can be drained from the suction
line

& Provide a valve for the unthrottled suction of ambient air (am-
bient air valve) between the shut-off valve and the compressor
(in order to dry the compressor after process end).

€ Make sure that the anti-pulsation chamber is equipped with a
condensate drain cock (m) (optional; if the condensate drain
cock is missing contact the Busch service)

@ Make sure that the suction line does not contain foreign objects,
e.g. welding scales

Pressure Connection

® Make sure that the pressure line fits to the pressure connection (n)
of the compressor

® Make sure that the pressure connection is connected to a pres-
sure-tight flexible hose or a pipe
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Installation and Commissioning
page 5



Make sure that the pressure line is designed for 2.0 barg and
250 °C

In case of using a pipe:

@ Make sure that the pipe will cause no stress on the
compressor's connection, if necessary use an expansion joint

Make sure that the line size of the pressure line over the entire
length is at least as large as the pressure connection (n) of the
compressor

In case the length of the pressure line exceeds 2 m it is prudent to use
larger line sizes in order to avoid a loss of efficiency and an overload of
the compressor. Seek advice from your Busch representative!

Make sure that the pressure line either slopes away from the
compressor or provide a liquid separator or a drip leg with a drain
cock, so that no liquids can back up into the compressor

Electrical Connection / Controls

Make sure that the stipulations acc. to the EMC-Directive
2004/108/EC and Low-Voltage-Directive 2006/95/EC as well as
the EN-standards, electrical and occupational safety directives and
the local or national regulations, respectively, are complied with
(this is the responsibility of the designer of the machinery into
which the compressor is to be incorporated; = page 15: note in
the EC-Declaration of Conformity).

Make sure that the power supply for the drive motor is compatible
with the data on the nameplate of the drive motor

Make sure that an overload protection according to EN 60204-1 is
provided for the drive motor

Make sure that the drive of the compressor will not be affected by
electric or electromagnetic disturbance from the mains; if necessary
seek advice from the Busch service

In case of mobile installation:

@ Provide the electrical connection with grommets that serve as
strain-relief

Installation
Mounting a NEMA-Motor with
BoWex-Coupling

For certain markets the compressor is available without motor, but with
a NEMA-adaptor flange and a BoWex-coupling.

Remove the NEMA-adaptor flange (1) from the compressor

Pull the elastomer part (V) together with the hub (lI1) off the shaft
of the compressor

Mount the NEMA-adaptor flange (1) on the motor (the bolts (I1)
are not part of the Busch scope of delivery)

Undo the cylinder screws (V1) and remove the elastomer part (V)
from the hub (l11)

Make sure that the parallel key is inserted into the motor shaft

@ Push the hub (lll) onto the motor shaft such that the mounting
face of the hub (I11) will be located 16+1 mm before the mounting
face of the NEMA-adaptor flange (1) (> sketch)

@ Fasten the hub (Ill) on the motor shaft using the set screw (1V)

® Apply thread locking agent on the threads of the cylinder
screws (V1)

® Mount the elastomer part (V) on the hub (Ill) with the cylinder
screws (V1) and tighten the cylinder screws with 14 Nm

® Mount the motor on the compressor

Mounting

® Make sure that the installation prerequisites (> page 5) are com-
plied with

® Set down or mount the compressor at its location

Checking Synchronising Gear Oil
The compressor is delivered with oil filled synchronising gear.
The level shall be slightly above the middle of the sight glass (i, 76).

® Check on the sight glass (i, 76) that the proper amount of oil is
filled

Connecting Electrically

VN

Risk of electrical shock, risk of damage to equipment.

Electrical installation work must only be executed by qualified per-
sonnel that knows and observes the following regulations:

- IEC 364 or CENELEC HD 384 or DIN VDE 0100, respectively,

- IEC-Report 664 or DIN VDE 0110,

- BGV A2 (VBG 4) or corresponding national accident prevention
regulation.

A CAUTION

The connection schemes given below are typical. Depending on the
specific order or for certain markets deviating connection schemes

may apply.
Risk of damage to the drive motor!

The inside of the terminal box shall be checked for drive motor con-
nection instructions/schemes.

Note: For the connection of a drive with integrated frequency inverter
see the separate operating instructions!

@ Electrically connect the drive motor
® Connect the protective earth conductor
Connection Scheme Three-Phase Motor

Delta connection (low voltage):

A W2

L1

U2

L2

V2

L3

Installation and Commissioning
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Star connection (high voltage):

W2 et U2 e V2

ut] [V1] Mll
L1 L2 L3
Double star connection, multi-voltage motor (low voltage):

(W2l U2 =l V2| —'-1
V] b L2

V3 [03) V8] ({witL3

&) -

)5

Star connection, multi-voltage motor (high voltage):

[UT =Lt

—L2
W3] [U3] [V3] [Wije=L3

W2| [U2] [V2]

CAUTION

> &)~

Operation in the wrong direction of rotation can destroy the
compressor in short time.

Prior to starting-up it must be made sure that the compressor is op-
erated in the proper direction (clockwise rotating field).

Version with three-phase motor:

& Determine the intended direction of rotation with the arrow
(stuck on or cast)

4 “Bump” the drive motor

& Watch the fan wheel of the drive motor and determine the di-
rection of rotation just before the fan wheel stops

If the rotation must be changed:

¢ Switch any two of the drive motor wires (three-phase motor)

Connecting Lines/Pipes
@ Connect the suction line
Installation without suction line:
€ Make sure that the gas inlet (c) is open
® Connect the pressure line

® Make sure that all provided covers, guards, hoods etc. are
mounted

® Make sure that cooling air inlets and outlets are not covered or ob-
structed and that the cooling air flow is not affected adversely in
any other way

Recording of Operational Parameters

As soon as the compressor is operated under normal operating
conditions:

® Measure the drive motor current and record it as reference for fu-
ture maintenance and troubleshooting work

Operation Notes
Use

A CAUTION

The compressor is designed for operation under the conditions de-
scribed below.

In case of disregard risk of damage or destruction of the compressor
and adjoining plant components!

Risk of injury!

The compressor must only be operated under the conditions de-
scribed below.

The compressor is intended for

— the compression

of

— air and other dry, non-aggressive, non-toxic and non-explosive
gases

Conveying media with a lower or higher density than air leads to an in-
creased thermal and/or mechanical load on the compressor and is per-
missible only after prior consultation with Busch.

Max. allowed temperature of the inlet gas: 40 °C
Standard-version:

The gas shall be free from vapours that would condensate under
the temperature and pressure conditions inside the compressor.

Version "Aqua":

The compressor features the corrosion protection coating CPC and
is capable of conveying water vapour (2 page 8: Conveying
Condensable Vapours). Conveyance of other vapours shall be
agreed upon with Busch. Conveyance of water or other liquids in
liquid phase increases the power consumption and shall therefore
be avoided (risk of drive overload).

The compressor is intended for the placement in a non-potentially ex-
plosive environment.

The compressor is thermally suitable for continuous operation
(100 percent duty).

Max. permissible number of startings per hour: 12

The maximum allowed pressure on the pressure connection (n) is

0.7 ... 2.0 barg (the nameplate of the compressor indicates the valid
pressure). By means of process control and/or pressure relief valves it
must be made sure that the maximum allowed pressure will not be
exceeded.

As a rule ambient pressure must be present at the gas inlet. Deviations
are indicated on the nameplate of the compressor.

The safety valve (0) on the compressor protects the compressor against
overload only. Itis no pressure limiting device in terms of EN 1012-1
for the pressure system. It is not designed for frequent use and must
therefore not be used as a system pressure regulating valve.

During operation the surface of the compressor may reach tempera-
tures of more than 70 °C.

Risk of burns!
The compressor shall be protected against contact during operation,

it shall cool down prior to a required contact or heat protection
gloves shall be worn.
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CAUTION

A®

The compressor emits noise of high intensity in a narrow band.
Risk of damage to the hearing.

Persons staying in the vicinity of a non noise insulated compressor
over extended periods shall wear ear protection.

® Make sure that all provided covers, guards, hoods etc. remain
mounted

® Make sure that protective devices will not be disabled

® Make sure that cooling air inlets and outlets will not be covered or
obstructed and that the cooling air flow will not be affected ad-
versely in any other way

® Make sure that the installation prerequisites (2 page 5: Installation
Prerequisites) are complied with and will remain complied with,
particularly that a sufficient cooling will be ensured

Conveying Condensable Vapours

Version "Aqua":

A CAUTION

Due to the corrosion protection coating CPC the compressor is ca-
pable of conveying water vapour.

Very humid process gases and/or adverse operating cycles can lead
to residual condensates, though, which cause corrosion.

If this is the case, it is necessary to counteract residual condensates
by warming up the compressor, conveyance of ambient air after
process end and regular draining of the anti-pulsation chamber (m).

@ Close the shut-off valve in the suction line

@ Warm up the compressor for approx. 10 minutes

At process start:

@ Open the shut-off valve in the suction line

At the process end:

@ Close the shut-off valve in the suction line

@ Open the ambient air valve

@ Operate the compressor for another approx. 10 minutes
*

Close the ambient air valve

A CAUTION

During operation of the compressor the anti-pulsation chamber is
under pressure.

Risk of injury when the condensate drain cock is opened!

Drain condensate only when the compressor is shut down and the
pressure connection (n) is vented to atmospheric pressure.

@ Regularly drain condensate from the anti-pulsation chamber

(m)

Maintenance

/N @ DANGER

In case the compressor conveyed gas that was contaminated with
foreign materials which are dangerous to health, harmful material
can reside in filters.

Danger to health during inspection, cleaning or replacement of fil-
ters.

Danger to the environment.

Personal protective equipment must be worn during the handling
of contaminated filters.

Contaminated filters are special waste and must be disposed of
separately in compliance with applicable regulations.

A\ A\ e

During operation the surface of the compressor may reach tempera-
tures of more than 70 °C.

Risk of burns!

@ Prior to disconnecting connections make sure that the connected
pipes/lines are vented to atmospheric pressure

Maintenance Schedule

Note: The maintenance intervals depend very much on the individual
operating conditions. The intervals given below shall be considered as
starting values which should be shortened or extended as appropriate.
Particularly heavy duty operation, such like high dust loads in the envi-
ronment or in the process gas, other contaminations or ingress of pro-
cess material, can make it necessary to shorten the maintenance
intervals significantly.

Monthly:

® Make sure that the compressor is shut down and locked against in-
advertent start up

® Check the inlet air filter (a), if necessary replace
In case of operation in a dusty environment:
@ Clean as described under = page 8: Every 6 Months:
Every 3 Months:
® Make sure that the compressor is shut down
@ Check the level of the synchronising gear oil
The level shall be slightly above the middle of the sight glass (i, 76).

The level of the synchronising gear should stay constant over the life-
time of the oil. If the level does fall, the gear is leaky and the
compressor requires repair (Busch service).

Every 6 Months:

® Make sure that the housing is free from dust and dirt, clean if nec-
essary

® Make sure that the compressor is shut down and locked against in-
advertent start up

® Remove the acoustic enclosure
Note: Make sure that the foam mats do not get soaked with water

® Clean the fan cowlings, fan wheels, the ventilation grilles and cool-
ing fins

® Mount the acoustic enclosure
Every Year:

® Make sure that the compressor is shut down and locked against in-
advertent start up

® Replace the inlet air filter (a)

Maintenance
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@ Check the inlet screen, clean if necessary

Note: As there is an inlet air filter upstream the inlet screen, the inlet
screen should not show soiling. A soiled inlet screen indicates that the
filter is either broken through or improperly inserted.

Every 20000 Operating Hours, At the Latest after
6 Years:

Note: The change interval of 20000 operating hours is valid for the
gear oil Busch R 550 only. Other gear oils reduce the change interval.

® Change the synchronising gear oil

Changing Synchronising Gear Oil

® Make sure that the compressor is shut down and locked against in-
advertent start up

® Remove the eyebolt (k)

® Remove the lid (424)

® Undo the venting valve (72) for venting

@ Place a drain tray underneath the drain plug (j, 80)

@ Open the drain plug (j, 80) and drain the oil

@ Make sure that the seal ring on the drain plug (j, 80) is serviceable,
replace if necessary

@ Firmly reinsert the drain plug (j, 80) together with the seal ring

® Remove the venting valve (72) completely

@ Fillin new gear oil until the level is slightly above the middle of the
sight glass (i, 76)

@ Make sure that the seal ring on the venting valve (72) is undam-
aged, if necessary replace the venting valve (72)

® Firmly reinsert the venting valve (72) together with the seal ring

® Mount the lid (424)

@ Reinsert the eyebolt (k)

@ Dispose of the used oil in compliance with applicable regulations

Overhaul

A CAUTION

In order to achieve best efficiency and a long life the compressor
was assembled and adjusted with precisely defined tolerances.

This adjustment will be lost during dismantling of the compressor.

It is therefore strictly recommended that any dismantling of the
compressor that is beyond of what is described in this manual shall
be done by Busch service.

AA A OO

In case the compressor conveyed gas that was contaminated with
foreign materials which are dangerous to health, harmful material
can reside in pores, gaps and internal spaces of the compressor.

Danger to health during dismantling of the compressor.
Danger to the environment.

Prior to shipping the compressor shall be decontaminated as good
as possible and the contamination status shall be stated in a “Dec-
laration of Contamination” (form downloadable from
www.busch-vacuum.com).

Busch service will only accept compressors that come with a completely
filled in and legally binding signed “Declaration of Contamination”
(form downloadable from www.busch-vacuum.com).

Removal from Service
Temporary Removal from Service

@ Prior to disconnecting pipes/lines make sure that all pipes/lines are
vented to atmospheric pressure

Recommissioning
® Observe the chapter Installation and Commissioning (2 page 5)

Dismantling and Disposal

AA A OO

In case the compressor conveyed gas that was contaminated with
foreign materials which are dangerous to health, harmful material
can reside in pores, gaps and internal spaces of the compressor.

Danger to health during dismantling of the compressor.
Danger to the environment.

During dismantling of the compressor personal protective equip-
ment must be worn.

The compressor must be decontaminated prior to disposal.

@® Drain the ol

® Make sure that materials and components to be treated as special
waste have been separated from the compressor

® Make sure that the compressor is not contaminated with harmful
foreign material

According to the best knowledge at the time of printing of this manual
the materials used for the manufacture of the compressor involve no
risk.

@ Dispose of the used oil in compliance with applicable regulations

@ Dispose of the compressor as scrap metal
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Troubleshooting

A A HARNING

Risk of electrical shock, risk of damage to equipment.

Electrical installation work must only be executed by qualified personnel that knows and observes the following regulations:
- IEC 364 or CENELEC HD 384 or DIN VDE 0100, respectively,

- IEC-Report 664 or DIN VDE 0110,

- BGV A2 (VBG 4) or equivalent national accident prevention regulation.

A\ A\ oo

During operation the surface of the compressor may reach temperatures of more than 70 °C.

Risk of burns!

Let the compressor cool down prior to a required contact or wear heat protection gloves.

Problem

Possible Cause

Remedy

The compressor does not reach the usual pres-
sure

The drive motor draws a too high current
(compare with initial value after commission-
ing)

Filling the system takes too long

Building up pressure in the system takes too
long

The pressure system or pressure line is not
leak-tight

Check the hose or pipe connections for possi-
ble leak

The pressure relief valve/regulating system is
misadjusted or defective

Adjust, repair or replace, respectively

The screen in the gas inlet (c) is partially
clogged

Clean the screen

If cleaning is required too frequently install a
filter upstream

The filter (a) on the gas inlet (c) is partially
clogged

Clean or replace the inlet air filter (a), respec-
tively

Partial clogging in the suction, discharge or
pressure line

Remove the clogging

Long suction, discharge or pressure line with
too small diameter

Use larger diameter

The valve disk of the inlet non-return valve is
stuck in closed or partially open position

Disassemble the inlet, clean the screen and the
valve (s) as required and reassemble

Internal parts are worn or damaged

Repair the compressor (Busch service)

The compressor does not start

The drive motor is not supplied with the cor-
rect voltage or is overloaded

Supply the drive motor with the correct volt-
age

The drive motor starter overload protection is
too small or trip level is too low

Compare the trip level of the drive motor
starter overload protection with the data on
the nameplate, correct if necessary

In case of high ambient temperature: set the
trip level of the drive motor starter overload
protection 5 percent above the nominal drive
motor current

One of the fuses has blown

Check the fuses

The connection cable is too small or too long
causing a voltage drop at the compressor

Use sufficiently dimensioned cable

Troubleshooting
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The compressor or the drive motor is blocked

Make sure the drive motor is disconnected
from the power supply

Remove the fan cover

Try to turn the drive motor with the
compressor by hand

If the unit is still frozen: remove the drive mo-
tor and check the drive motor and the
compressor separately

If the compressor is blocked:

Repair the compressor (Busch service)

The drive motor is defective

Replace the drive motor (Busch service)

(the proper function of the fan wheel requires
the precise adjustment of the coupling on the
motor shaft and on the pump shaft; therefore
the motor can be mounted by the Busch ser-
vice only)

The compressor is blocked

Solid foreign matter has entered the
compressor

Repair the compressor (Busch service)

Make sure the suction line is equipped with a
screen

If necessary additionally provide a filter

Corrosion in the compressor from remaining
condensate

Repair the compressor (Busch service)
Check the process

Observe the chapter Conveying Condensable
Vapours (2 page 8)

Version with three-phase motor:

The compressor was run in the wrong direc-
tion

Repair the compressor (Busch service)

When connecting the compressor make sure
the compressor will run in the correct direction
(- page 6: Installation)

The drive motor is running, but the
compressor stands still

The coupling between the drive motor and
the compressor is defective

Replace the coupling element

(the proper function of the fan wheel requires
the precise adjustment of the coupling on the
motor shaft and on the pump shaft; therefore
the coupling element can be replaced by the
Busch service only)

The compressor starts, but labours or runs
noisily or rattles

The drive motor draws a too high current
(compare with initial value after commission-
ing)

Loose connection(s) in the drive motor termi-
nal box

Version with three-phase-motor:

Not all drive motor coils are properly con-
nected

The drive motor operates on two phases only

Check the proper connection of the wires
against the connection diagram

(particularly on motors with six coils)
Tighten or replace loose connections

Version with three-phase motor:

The compressor runs in the wrong direction

Verification and rectification < page 5: Instal-
lation and Commissioning

Foreign objects in the compressor
Stuck bearings

Repair the compressor (Busch service)

The compressor runs very noisily

Defective bearings

Repair the compressor (Busch service)

Worn coupling element

Replace the coupling element

Low oil level in the synchronising gear

The synchronising gear is leaky
Repair the compressor (Busch service)

Synchronising gear damaged due to operation
with low oil level

Repair the compressor (Busch service)

The compressor runs very hot

Insufficient air ventilation

Make sure that the cooling of the compressor
is not impeded by dust/dirt

Clean the fan cowlings, the fan wheels, the
ventilation grilles and the cooling fins

Install the compressor in a narrow space only
if sufficient ventilation is ensured
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Ambient temperature too high

Observe the permitted ambient temperatures

Temperature of the inlet gas too high

Observe the permitted temperatures for the
inlet gas

Insufficient gas transfer

Provide a pressure relief valve

Mains frequency or voltage outside tolerance
range

Provide a more stable power supply

In case a pressure relief valve/regulating system
is installed:

The pressure relief valve/regulating system is
misadjusted or defective

Adjust, repair or replace, respectively

Partial clogging of filters or screens

Partial clogging in the suction, discharge or
pressure line

Remove the clogging

Long suction, discharge or pressure line with
too small diameter

Use larger diameter

Troubleshooting
page 12
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Spare Parts

Note: When ordering spare parts or accessories acc. to the table below
please always quote the type (“Type") and the serial no. (“No") of the
compressor. This will allow Busch service to check if the compressor is
compatible with a modified or improved part.

The exclusive use of genuine spare parts and consumables is a pre-
requisite for the proper function of the compressor and for the grant-
ing of warranty, guarantee or goodwill.

Your point of contact for service and spare parts in the United
Kingdom:

Busch (UK) Ltd.
Hortonwood 30-35
Telford

Shropshire

TF17YB

Tel: 01952 677 432
Fax: 01952 677 423

Your point of contact for service and spare parts in Ireland:

Busch Ireland Ltd.

A10-11 Howth Junction Business Centre
Kilbarrack, Dublin 5

Tel: +353 (0)1 8321466

Fax: +353 (0)1 8321470

Your point of contact for service and spare parts in the USA:

Busch Inc.

516-B Viking Drive

Virginia Beach, VA 23452

Tel: 1-800-USA-PUMP (872-7867)

Your point of contact for service and spare parts in Canada:

Busch Vacuum Technics Inc.
1740, Boulevard Lionel Bertrand
Boisbriand (Montréal)

Québec J7H 1N7

Tel: 450 435 6899

Fax: 450 430 5132

Your point of contact for service and spare parts in Australia:

Busch Australia Pty. Ltd.

30 Lakeside Drive
Broadmeadows, Vic. 3047
Tel: (03) 93 55 06 00
Fax: (03) 93 55 06 99

Your point of contact for service and spare parts in New Zealand:

Busch New Zealand Ltd.

Unit D, Arrenway Drive
Albany, Auckland 1311

P O Box 302696

North Harbour, Auckland 1330
Tel: 0-9-414 7782

Fax: 0-9-414 7783

Find the list of Busch companies all over the world (by the time of the
publication of these installation and operating instructions) on
-> page 20 (rear cover page).

Find the up-to-date list of Busch companies and agencies all over the
world on the internet at www.busch-vacuum.com.

715

Screen

0534 000 018

Filter cartridge, paper, for inlet
filter

0532 000 004

Safety valve (quote in your

Pos. | Part Qty Part no.
Venting valve (=oil fill plug)
72 with seal ring 1 0543 138 026
76 | Sight glass 1 0583 000 001
77 | Seal ring for sight glass 1 0480 000 271
80 | Plug with magnet and seal ring 1 0415 134 870
81 | Seal ring for plug with magnet 1 0482 137 352
714 Inlet flange, lower part, with 1 0916 102 518

non-return valve

— | order also the ultimate working on request
pressure of the compressor)
Spare Parts Kits
Spare parts kit Part no.

and “DT")

Overhaul kit (incl. set of seals, marking “VT"

0993 138 031

Set of seals (marking “DT")

0990 138 032

Oil

| Denomination

Busch R 550

Spare Parts
page 14
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EC-Declaration of Conformity

Note: This Declaration of Conformity and the C €-mark affixed to the nameplate are valid for the compressor within the Busch-scope of delivery.
When this compressor is integrated into a superordinate machinery the manufacturer of the superordinate machinery (this can be the operating
company, too) must conduct the conformity assessment process acc. to the Directive Machinery 2006/42/EC for the superordinate machine, issue
the Declaration of Conformity for it and affix the C €-mark.

For maintenance of this Declaration of Conformity of Compressors without a drive may only be used a drive with a written consent of Busch.
We

Busch Produktions GmbH
Schauinslandstr. 1

79689 Maulburg
Germany

declare that compressors MM 1104, 1144, 1102, 1142 BP

in accordance with the European Directives:

— “Machinery" 2006/42/EC,

— "“Electrical Equipment Designed for Use within Certain Voltage Limits" (so called “Low Voltage") 2006/95/EC,
—  "“Electromagnetic Compatibility” 2004/108/EC,

have been designed and manufactured to the following specifications:

Standard Title of the Standard

Harmonised Standards

EN ISO 12100-1 Safety of machinery - Basic concepts, general principles of design - Part 1 and 2
EN I1SO 12100-2
EN ISO 13857 Safety of machinery - Safety distances to prevent hazard zones being reached by the upper and lower limbs
EN 1012-1 Compressors and vacuum pumps - Safety requirements - Part 1 and 2
EN 1012-2
EN 1SO 2151 Acoustics - Noise test code for compressors and vacuum pumps - Engineering method (grade 2)
EN 60204-1 Safety of machinery - Electrical equipment of machines - Part 1: General requirements
EN 61000-6-1 Electromagnetic compatibility (EMC) - Generic immunity standards
EN 61000-6-2
EN 61000-6-3 Electromagnetic compatibility (EMC) - Generic emission standards
EN 61000-6-4
Manufacturer Person authorised to compile

the technical file

é_@ ﬂ) /?/ZJ@

Dr.-Ing. Karl Busch Andrej Riwe
General director Technical writer
MM 1104, 1144, 1102, 1142 BP EC-Declaration of Conformity
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Technical Data

For motor connection parameters see nameplate

¢ &
N N
‘:’ '§Q' J\%
& .QOO > P& &
Q%Q & & éié\ ,\9\0 @& & & Q?;\Q@
N S > SN & & % RIS
Ok é&' & D c}) Hx & \Q,(” \(\% \(\% §
&) s S K 0 AN SOV S &
& NN > L0 & SIS &/ S SR
) SRS RS YA NGRS & & $ L&
Type S/ SV L/ S S S EN Py S S SR
ELFS/ /LS ET/ /STy
2.2 ~185
1.2
1.8 ~190
50 18 -39 1 1500 | 62 71 ~185
3.0 ~195
MM 1104 BP ~190 .
2.0 4.0 105
0.8 2.2 ~185
60 1.4 3.4 1800 75 73 ~190
2.0 4.2 ~195 .% %
o
2.2 ~185 N 5 08 o
0.8 o S S
3.0 ~190 £ 2
© @
3.0 ~185
50 1.4 1500 78 71
4.0 ~195
MM 1144 BP 0 4.0 ~190
' 4.5 ~210
0.8 3.4 ~190
60 1.4 4.2 1800 96 73 ~195
2.0 5.3 ~210
4.0 ~190
0.7
45 ~210
50 | 44 % | 3000 | 105 78 ~215
6.3 ~240
MM 1102 BP ~215 ...
2.0 75 2240
0.8 5.5 ~210
60 1.5 75 3600 135 81
~240
2.0 9.6
5.5 ~220
0.8
6.3 ~235
50 3000 140 78 ~215 ...
1.5 75 2238
MM 1142 BP ~235 ...
2.0 11.0 a5
0.8 75
60 1.2 9.6 3600 175 81 ~235
2.0 12.6
*valid ultimate working pressure see nameplate
MM 1104, 1144, 1102, 1142 BP Technical Data
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Busch — All over the World in

Australia

Busch Australia Pty. Ltd.
30 Lakeside Drive
Broadmeadows, Vic. 3047
Tel: (03) 93 55 06 00
Fax: (03) 93 55 06 99

Austria

Busch Austria GmbH
Industriepark Nord
2100 Korneuburg

Tel: 02262 /756 65-0
Fax: 02262 / 756 65-20

Belgium

Busch N.V./Busch SA
Kruinstraat 7

9160 Lokeren

Tel: (0)9/348 47 22
Fax: (0)9 /348 65 35

Brazil

Busch do Brasil Ltda.

Rod. Edgard Maximo Zambotto, Km 64
13240-000 Jarinu-SP

Tel: (55) 11-4016 1400

Fax: (55) 11-4016 1077

Canada

Busch Vacuum Technics Inc.
1740, Boulevard Lionel Bertrand
Boisbriand (Montréal)

Québec J7H 1N7

Tel: 450 435 6899

Fax: 450 430 5132

China

Busch Vacuum (Shanghai) Co., Ltd
18 Bin Yang Road, Shanghai
China 200235

Tel: +86 21 6436 1919

Fax: +86 21 5031 5766

Czech Republic
Busch Vakuum s.r.o.
Pra akova 10

619 00 Horni HerSpice
Brno

Tel.: +420 543 42 48 55
Fax: +420 543 42 48 56

Denmark

Busch Vakuumteknik A/S
Parallelvej 11

8680 Ry

Tel: +4587 8807 77
Fax: +45 87 88 07 88

Finland

Busch Vakuumteknik Oy
Sinikellonpolku 3

01300 VANTAA

Tel: 09 774 60 60

Fax: 09 774 60 666

France

Busch France S.A.

Parc Technologique

de Bois Chaland CE 2922
91029 Evry Cedex

Tel: 0169 89 89 89

Fax: 01 60 86 16 74

Germany

Dr.-Ing. K. Busch GmbH
Schauinslandstr. 1

79689 Maulburg

Tel: (07622)681-0
Fax: (0 76 22) 6 81-194
e-mail: sec.bu@busch.de

Industry

Dr.-Ing. K. Busch GmbH
Niederlassung Nord
Ernst-Abbe-Str. 1-3
25451 Quickborn

Tel: (041 06)7 99 67-0
Fax: (041 06) 7 99 67-77

Dr.-Ing. K. Busch GmbH
Niederlassung West
Nordring 35

64807 Dieburg

Tel: (060 71)9282-0
Fax: (060 71) 14 71

Dr.-Ing. K. Busch GmbH
Niederlassung Sud-Ost
Gewerbestrale 3
90579 Langenzenn

Tel: (09 01) 90 25-0
Fax: (09 01) 90 25-25

Dr.-Ing. K. Busch GmbH
AulRenstelle Zella-Mehlis
Am Rain 11

98544 Zella-Mehlis

Tel: (036 82)469271
Fax: (0 36 82) 46 92 73

Ireland
Busch Ireland Ltd.

A10-11 Howth Junction Business Centre

Kilbarrack, Dublin 5
Tel: 00353 1 832 1466
Fax: 00353 1 832 1470

Italy

Busch ltalia S.r.I.

Via Ettore Majorana, 16
20054 Nova Milanese
Tel: 0362 370 91

Fax: 0362 370 999

Japan

Nippon Busch K.K.
1-23-33, Megumigaoka
Hiratsuka City, Kanagawa
Japan 259-1220

Tel: 0463-50-4000

Fax: 0463-50-4004

Korea

Busch Korea Ltd.

392-1 Yangiji-Ri, Yangji-Myun,
Yongin-si, Kyunggi-Do

Tel: 031) 321-8114

Fax: 031) 321 4330

Malaysia

Busch (Malaysia) Sdn Bhd.
6 Jalan Taboh 33/22

Shah Alam Technology Park
Section 33

40400 Shah Alam

Selangor D. E.

Tel: 0351222128

Fax: 03 5122 2108

Netherlands
Busch B.V.
Pompmolenlaan 2
3447 GK Woerden
Postbus 2091

3440 DB Woerden
Tel: (0)348 - 462300
Fax: (0)348 - 422939

New Zealand

Busch New Zealand Ltd.

Unit D, Arrenway Drive
Albany, Auckland 1311

P O Box 302696

North Harbour, Auckland 1330
Tel: 0-9-414 7782

Fax: 0-9-414 7783

www.busch-vacuum.com

Norway

Busch Vakuumteknikk AS
Hestehagen 2

1440 Drgbak

Tel: 64 98 98 50

Fax: 64 93 66 21

Poland

Busch Polska Sp. z 0.0.
Ul. Chopina 27

87800 Wtoctawek

Tel: (054) 2315400
Fax: (054) 2327076

Singapore

Busch Vacuum Singapore Pte Ltd
20 Shaw Road

#01-03 Ching Shine Building
Singapore 36 79 56

Tel: (65) 6 408 0866

Fax: (65) 6 288 0877

Spain

Busch Ibérica S.A.

C/. Penedés, 47-49

08192 Sant Quirze del Vallés
Tel: 937217777

Fax: 93 721 42 07

Sweden

Busch Vakuumteknik AB
Brata Industriomrade
435 33 MolInlycke

Tel: 031 -338 00 80
Fax: 031 - 338 00 89

Switzerland
Busch AG

Waldweg 22

4312 Magden

Tel: 061 /84590 90
Fax: 061 /845 90 99

Taiwan
Busch Taiwan Corporation

8F, No.5, Lane 155, Sec. 3, Pei Shen Rd.

Shen Keng Hsiang,
Taipei Hsien,
Taiwan (222), R.0.C
Tel: (02) 2662 0775
Fax: (02) 2662 0796

Turkey

VAKUTEK

Emlak Kredi Ishani No: 179
81130 Uskiidar-Istanbul
Tel: (216) 310 0573

Fax: (216) 343 5126

United Kingdom
Busch (UK) Ltd
Hortonwood 30-35
Telford

Shropshire
TF17YB

Tel: 01952 677 432
Fax: 01952 677 423

USA

Busch LLC

516 Viking Drive

Virginia Beach, VA 23452
Tel: (757) 463-7800
Fax: (757) 463-7407
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Busch Vacuum Pumps and Systems

Mink MM 1104 - 1142 BP

Mink claw compressors have been specially developed to provide reliable
compression of air and other gases. Mink claw technology ensures efficient and
constant supply of pressure up to 2.0 bar (g) for many industrial applications.

Clean compressed air

The gas is compressed in a non-contact and totally oil-free process due to the state-
of-the-art claw technalogy. This dry compression means that the gas does not get
contaminated and can be used in further processes without being filtered or cleaned.

Application-orientated

The performance of Mink claw compressors can be adapted between 0.7 and 2.0 bar
(g) for each particular application through the drive selection. This enables an
efficient generation of blast and compressed air.

Minimum maintenance effort

An additional benefit of claw technology is the virtually maintenance-free operation
due to the oil-free, non-contact operating principle. The need for maintenance, such
as the inspection or replacement of worn parts and operating fluids, is completely
eliminated. Mink claw compressors are air-cooled.

The excellent reliability and long life cycle of Mink claw compressors are also a result
of the oil-free and non-contacting compression. Volumetric flow and pressure remain Would you like to know
consistently high throughout the life cycle of the compressor due to the wear-free more?
operation. An ingenious silencing concept enables quiet operation. S .
Contact us directly (Busch United States):

+1 757 463 7800

housing. Due to the shape of these claw rotors, the air or gas is sucked in, you with?

Technical specifications Mink MM 1104 - 1142 BP
With Mink compressors, two claw-shaped rotors turn in opposite directions inside the Is there anything we can help @
compressed and discharged. The claw rotors do not come into contact neither with

https:/www.buschvacuum.com/us/en/products/mink/mink-mi-mm/mink-mm-1104-11 42-bp 1/2
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each other nor with the cylinder in which they are rotating. Tight clearances between
the claw rotors and the housing optimize the internal seal and guarantee a
consistently high volume flow. A synchronization gearbox ensures exact
synchronization of the claw rotors. A directly flange-mounted asynchronous motor
with an efficiency class IE2 / IE3 drives mink compressors. Mink claw compressors are
fitted standard with an inlet filter and a pressure relief valve. There are a total of eight
different sizes of Mink claw compressors to choose from ranging from 62 to 500
m?/h.

Mink MM 1104 - 1142 BP - Busch Vacuum Pumps and Systems United States

n

Technical data Mink MM 1104 BP Mink MM 1144 BP

PR ]

Mink MM 1102 BP

5] " 7 .

Mink MM 1142 BP

Max. flow 44 57 79 103
Weight approx. (without motor) Lbs. 388 411 436 456
Max. pressure (BP) PSIG 60 Hz 13.0-31.0 13.0-31.0 13.0-31.0 13.0-31.0
Nominal motor rating kw (HP) 60 Hz 24(3.2)-4.2(5.6) 3.4(4.6)-53(7.9) 6.8(9.1)-9.5(12.7) 95(12.7) - 12.6 (16.9)
Nominal motor speed RPM 60 Hz 1800 1800 3600 3600
Sound level (SO 2151) dB(A) 60 Hz 73 73 81 81"
Dimensions (L x W x H) inches ‘ 42, %16 15/,4x 23/, 46716 X 16 5145 x 23 1/, 461/, x1615/,5x23 11, 4 716x 16 15/,6x23 1/,
Gas outlet [ NPT [ 1% 1% 1% 1%
* complies with accuracy class 2 at operating peint of 1.0 bar(g)
Downloads
Mink MM 1104 - 1142 BP
. ATEX version, gas tight english (3.8 MB pdf-File)
. Gas tight english (491.8 kB pdf-File)
. for Vbelt drive english (293.3 kB pdf-File)

+ Instruction Manual, english (1.7 MB pdf-File)

hitps://iwww.buschvacuum.com/us/en/products/mink/mink-mi-mm/mink-mm-1104-1 142-bp

2/2



SectionG 2004.gxd 6/26/04 312:18 PM Page G-1 A

Blower Connection Key

FIEU”&H@H NPT — American Nationa! Standard Taper Pipe Thread (Male)

NPSC - American National Standard Straight Pipe Thread for Coupling (Female)}

ACC@SS Q}fieg S0 — Glip On {Smooth — No Threads)

———> Inlet Filter (Single Connection) e

Inlet Filters protect the blower and the air distribution !
system from dust, and other airborne particles and
contaminants. Normally used in pressure systems.

SPECIFICATIONS: JT

HOUSING — Steel

MEDIA — Polyester A % R ﬁ&
EFFICIENCY — 97-98% (8 to 10 micron particle size) DiA. '
FILTER ELEMENT — Replaceable {see filter elements}
NOTE: “Z" MEDIA {1 to 3 micron particle size) available
Standard Media Reference Connection Dimensicons (Inches) Z Media Filter
Filter P/N Filter Element Elower Modet Inlet A B [+ Part Number
477411 271078 A 200 SO 4.56 6,12 2.00
516466 515132 5] 1.08 NPT 6.00 8.50 1.00 517865
515122 515132 C.D 1,50 NPT 6,00 £.50 1.50 517866
515123 515133 E 2,00 NPT 7.75 735 200 517867
515124 515134 E 2.00 NPT 70,60 12.25 2.00 517868 |
515125 515134 F 2 56 NPT 10.60 12.50 2.50 517868 !
515145 515134 G 300 NET 10.00 13.00 300 517870 @
| 515151 515136 H 4.00 NPT 10.00 14.08 4.00 517871
516511 516615 H .00 NPT 16.00 15.00 6.00 817872
Inline Filter (Dual Connection) A N
- DIA.
Inline Filters protect the blower from harmful dust and 7
other paricles that may be drawn into the blower { +

through the air distribution system. Normally used in
vacuum systems.

SPECIFICAT!ONS: Inline filter PN 271200 is a straight through design B

Inlel “C" is directly opposite of ouliet “B”
HOUSING — Steel
MEDIA — Polyester
EFFICIENCY - 97-88% (8 to 10 micron particle size}

FILTER ELEMENT — Replaceable (see filter elements) Tty ~
NOTE: “Z2" MEDIA {1 to 3 micron particle size) available i i

H 24
DEA,
23

Standard Media Reference Connection Bimensions (inches) 2 Medis Filter
Filter P/N Filter Element | Blower Model Inlet Qutlet A B C Part Numbaer
271200 271078 A 1.75 SO 2.00 50 5.25 8.31 240 1.75
516461 516434 B 1.00 NPSC-F 1.00 NPSC-F 7.25 8.50 1.00 1.60 517886
515284 516434 &.D 1,50 NPSC-F | 1,50 NPSC-F 7.00 £.50 1.50 1.50 517887
515258 516435 E 2,00 NPSC-F | 2.00 NPSC-F 8.00 10.25 2.00 2.00 517888
515268 516435 F 2.50 NPSC-F 2.50 NPSC-F B.0D 10.25 2.50 2.50 517885
516463" 515135 G 3.00 NPT-M 3.00 NPT-M 14.00 26.50 3.00 3.00 517890
516465 515135 H 4.00 NPT-#M 4.00 NPT-b4 14,00 27.00 4.00 4,00 517891
5i7611” 516515 H £.00 NPT-M B.00 NPT-M 158.00 28.00 6.00 5.00 5178592

* Feature 1/4" threaded tap for gauge connection on inlet and outlet

Rev. 2/04

AMETEK Technical and Industrial Produets, Keni, OH 44240 « & mail relronincustrial@amelek com « infernel wwny.ametekimd corn
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"L” Style Vacuum Filters A y
CSL Series 3”- 12” MPT, Flange \==/SOLBERG

v
A
A
v
Features Benefits
N N
£ e Heavy duty T bolts for easy maintenance e Large dirty holding capacity and easy field cleaning,
> * Rugged all steel construction w/baked enamel finish especially when mounted horizontally or inverted
w ¢ Positive engagement O-ring seal system ¢ Low pressure drop construction
§ e Inlet & outlet 1/4” gauge taps
S
S
>
L o
= Technical Specifications Options
N E
¢ Vacuum Rating: Gas tight o-ring seal e Straight-through configurations
¢ Hydrostatically tested to 0.5 bar pressure for vacuum seal * Various filter media
e Temp (continuous): min -15°F (-26°C) max 220°F (104°C) e Material/Finishes: Stainless steel, Epoxy coating
* Filter change out differential: 15-20” H20 over initial A P ¢ Custom connections
¢ Polyester: 99%+ removal efficiency standard to 5 micron * Flange faces free of paint
* Paper: 99%+ removal efficiency standard to 2 micron « Internal surfaces free of paint
e Lifting lugs

» Brackets for optional support legs
e Nameplate bracket

www.solbergmfg.com e sales@solbergmfg.com e Sales: 630.773.1363 e Fax: 630.773.1363




(mitm) QO DEDC® "L” Style Vacuum Filters
— W kb = N\J

CSL Series 3”-12” MPT, Flange

Flange Outlet Connections

Flange Assembly
Inlet & SCFM

Element
SCFM

Suggested Replacement

Dimensions - inches Service HT. Approx.  Element Part No.

Assembly Part Number

Outlet  Rating Polyester Paper -] C 3 Wt. Ilbs Polyester Paper Rating
4" 520 CSL-235P-400F CSL-234P-400F 27 1/2 9 14 181/2 15 62 235P 234P 570
4" 520 CSL-335P-400F CSL-334P-400F 27 1/2 9 14 181/2 20 64 335P 334P 800
5" 800 CSL-245P-500F CSL-244P-500F 277/8 11 181/2 | 191/2 15 88 245P 244pP 880
5" 800 CSL-345P-500F CSL-344P-500F 27 7/8 11 181/2 | 191/2 20 90 345P 344pP 1100
6" 1100 CSL-275P-600F CSL-274P-600F 291/8 12 181/2 | 201/2 15 110 275P 274P 1100
6" 1100 CSL-375P-600F CSL-374P-600F 291/8 12 181/2 | 201/2 20 113 375P 374P 1500
8" 1800 CSL-377P-800F CSL-376P-800F 40 14 201/4 | 251/2 20 185 377P 376P 1825
10" 2900 CSL-685P-1000F CSL-384P(2)-1000F* [59 13/16 16 24 1/4 45 33 380 685P |384P (2)| 6600
12" | 4950 | cSL-485P(2)-1200F* | CSL-484P(2)-1200F* 70 16 241/4 57 25 465 | 485P (2)[484P (2)| 9410
See Vacuum Filter Technical Data section for sizing guidelines. Dimension tolerance + 1/4”
* Denotes 2 elements stacked in housing.
125/150# Dimensions - inches No. of Flange B.C. O.D.
Pattern Fig 0.D. B.C. B.H. Holes Thickness A/_
4" 9 71/2 0.75 8 0.38 0.D.: Outside Dimension
5" 10 8 1/2 0.88 8 0.38 B.C.: Bolt Circle
6" 11 | 91/2 | o088 8 0.38 B.H.: Bolt Hole
8" 131/2 | 113/4 0.88 8 0.38 B.H
10" 16 141/4 1 12 0.5 o
12" 19 17 1 12 0.5
All flanges are orientated ‘e
“split center”. Q
=
w
S
S
S
B >
Lo
20
=
MPT Connections
[
A e b Pa be D e O ADDro » O
3" 300 CSL-235P-300 CSL-234P-300 |27 1/4 9 14 18 1/2 10 47 235P 234P 570
3" 300 CSL-335P-300 CSL-334P-300 |27 1/4 9 14 181/2 15 50 335P 334P 800
4" 520 CSL-235P-400 CSL-234P-400 |27 1/4 9 14 18 1/2 10 52 235P 234P 570
4" 520 CSL-335P-400 CSL-334P-400 |27 1/4 9 14 18 1/2 15 55 335P 334P 800
5" 800 CSL-245P-500 CSL-244P-500 |27 7/8 11 19 191/2 10 82 245P 244pP 880
5" 800 CSL-345P-500 CSL-344P-500 |27 7/8 11 19 191/2 15 88 345pP 344pP 1100
6" 1100 CSL-275P-600 CSL-274P-600 |291/8 12 19 201/2 10 95 275P 274P 1100
6" 1100 CSL-375P-600 CSL-374P-600 |291/8 12 19 201/2 15 97 375P 374P 1500

See Vacuum Filter Technical Data section for sizing guidelines.

Dimension tolerance + 1/4”

Note: Model offerings and design parameters may change without notice. See www.solbergmfg.com for most current offering.

www.solbergmfg.com e sales@solbergmfg.com e Sales: 630.773.1363 e Fax: 630.773.1363



rluiten
Rectangle


Frameless sound attenuating enclosures are a proven
way 1o reduce regenerative blower mechanical noise
when additional mufflers are just not encugh. Additional
enciosure options are available,

FEATURES:

= Excelient noise reduction (~10 dBa)

- Resistance to elements and aesthetic appearance
« Compact size for ease of installation

SPECIFICATIONS:

= Roof, floor and walls: Galvanized 16 ga. carbon
steel sheet metal

Louvers and/or hood: Riveted aluminum

« Hardware: Chrome plated aluminum handles with
stainless steel fasteners

Latches: Over center galvanized with adjustable
tension and padlock eye

.

Sound attenuating material: 2" Rigid polyester foam
with mylar facing (rated UL-94)

Exterior finish: Polyurethane enamel

Enclosure ventilation: 1/3 HP, 230/460V, 3-phase or

+ Easy access for routine maintenance {removable roof
and sidewalls)

-

LIFTING HOLE —
(FLUGEED) \ 1-phase 50/60 Hz fan, TEFC or XP motors
TWG {2) PER SIDE \ 187 FAN — H H
TOTAL 4 \\ ASSEMBLY - Fan guard: Nickel plated wire type
y
el /
b 5
12.00
i =
46,00
L 250 el ENDSECTION o b_ 2.00 2.60 *g -
2600 CLEAR :
END SECTION et 950 — | — "
31.00CLEAR 3600
5600

Part No. 552352 shown

Width

Blower Size - 656, 707, 757, 808, 858, 909, §79, Pg, 89

Height

Length

G PLEPOSEE only and shoult nol bo consiored as a binding o
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By separating and costaning entrgned figuids, ROTROMNETH
mwisture separator helps protect our regenerative

biowers and the end treaiment system from corrosion

and mineralization damage. Fecommended for =

ol vacuum extraction apphications.

SPECIFICATIONS:

SHFARATION MEFHOD ~ High £ _dency Cyclonic

FELIEF WALVE MATERIAL — Frass & Siainless Seel

FLOAT MATERAL ~ Copper

FLOAT SMTCH - SFOT, Bplogon-proof
NEVA 738, B Arnp ma.

AT,
INLET

174" NPT FLOAT LEVEL - . 4 WPT FLOAT LEVEL-
(PLUGGED) SWITCH < (DLUGGH)) SWITCH
OPTIDNAL / IOPTIONALY
g
VACUUN GAUGE —-
(OPTIONAL : VACUUM GAUGE ="
! { m——y OPTIONAL
YACUUM RELIEF e ! ACUUN RELIEE B %%LT}%‘Q%%E'
f;om 5wr¥ct~+ - 5 ’ - 5 7
oot VALVE E r
3447 NPT~ Z VACUUM RELIEF "5
= VALVE — G
= | OUTLET
Z
g
& \
ry = T
© (= H H
o G 2 s
s
1 | = =
! T a
LIS S S oot RO A S esspmrasns srivrwimerows £ L SO OO l l T t

PLASTIC P’ DESIGN

DRAIN - 1" KPT BNTERNAL THD —

METAL ‘D DESIGN METAL "B DESIGN

hModels without - pat switch available. Metal MS200/ 30008 models are not the standard stocked, but sk available.

Dimension A

CFM Max,

Dimension B

Dimension €

Dimension D

Bimension E

Dimension ¥

Bimension H

Dimension G

inches
Commis

Dimension J

Drain Inlernal Thd

Shipping Weight

Tius dozum
laboratorn

A ‘ETEK T(,ch? o & !U&'i S(ﬂ"f P{("m’?i S

3 AMETEK TECHNICAL & INDUSTRIAL PRODULCTS

gt 73 Horth Street, Saugerties, NY 12477

USA: +1 215-256-8601 - Europe: +44 {0} B45 366 9684 - Asia: 486 21 5763 1258
Customer Service Fax; +1 215,256,71338

wwew.amelekiip.com
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wrance will vary depending o i opsrating eridiooment and applicalisn
Thi above charsatenstios represent standard produets. For prodoot
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2.0 Moisture Separator™ Specifications

2.1 Duty

The moisture separator shall be designed for use in a soil vapor
extraction system capable of continuous operation with a

pressure drop of less than six inches of water at the rajced flow of For Selector Licpuich- Max
. S.CFM,The gexparatorshali be capable of operation under DR/EN/CP Moisture holding irdet Vacuum
various inlet conditions randing from a fine mist to slugs of water Blower | Separatar Capacity | {OD) Cutlet Allows
with high efficiency. Model | Model | (gallons) (IHG)
2.2 Principle of Operation 404
The moisture separator shall incorporate cyclonic separation to 454 MS200PS 7 238 12
rermove entrained water, The separator must protect against an 505
overflow by fait safe mechanical means. An electrical switch or 513
contact(s) alone is not an acceptable means of protection against 523
overflow, but is a good backup. Zgg MS20005 10 20 450D 22
2.3 Construction 833
The body of the moisture separator shall be constructed of heavy 656 MS300PS 7 2.88 12
wall plastic or heavy gauge cold rolled steel, The steel interior 6 MS300D5 16 25
and exterior shall be epoxy {powder) coated to resist abrasion, o 757 :
corrosion, and chipping that might expose the surface. The injetessm—s 808 M5350B5
shall be tangentially located and welded to the body. The outlet 858 MS500BS 40 325
port shali be constructed of PYC or cast aluminum alloy, flanged 1233 66310 22
and sealed to the center of the top of the separator. The 209 MSEOORS 4.0
separator shall incorporate a non-sparking copper float ball and 979
an adjustable relief valve to protect against overflow and 14 M5300085 65 6.0 8.620D
overheating the biower.
2.4 Capacity and Dimension
The moisture separator must have a liquid capacity of
gallons, The inlet shall be inch QD stip-on type. The outlet
shall be inch OD stip-on type.
2.5 Pressure Drop
6
f
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Industrial / Chemical Processing Blowers

AMETEK Dynamic Fluid Solutions’ ROTRON brand has long been a world leader in
regenerative blower technologies, bringing regenerative advantages to a new level,
providing quiet, maintenance-free, oil-free operation.

Our industrial blowers include:

Rugged Cast aluminum housing, cover, impeller, and muffler tower
Removable cast iron flanges bolted to a sheet metal manifold

TEFC motos on single-ended models, ODP motors on all double-ended models
Carbon steel shaft and zinc plated hardware

Permanently sealed motor bearings for 20,000-25,000 hours life

‘Specific to Your Needs
AMETEK can assist you in finding the exact blower to fit your application, but if you are
in need of customized solutions, we have engineers willing and ready to help you design

the blower that's right for your application.
Some models may use a general model number bulletin. In these situations, the performance data will remain the same, but some features listed may be

different. If you have questions about a specific model, please send us a request using the links at the top of the page.

Series Industrial / Chemical Max Pressure IWG 115
Processing Blowers Max Flow SCEM 190
Model DR555K58 Max Pressure Kpa 28.612
Horse Power 5 Max Pressure mbar 286.166
Motor TEFC Max Flow litres/sec 89.6211
Voltage 115/230 Max Flow m3/hour 317.11
Phase Single
Hz 50/60

This document is for informational purposes only and should not be considered as a binding description of the products or their performance in all applications. The perfarmance
data on this page depicts typical performance under controlled laboratory conditions. AMETEK is not responsible for blowers driven beyond factory specified speed, temperature,
pressure, flow or without proper alignment. Actual performance will vary depending on the operating environment and application. AMETEK products are not designed for and
should not be used in medical life support applications. AMETEK reserves the right to revise its products without notification. The above characteristics represent standard
products. For product designed to meet specific applications, contact AMETEK Dynamic Fluid Solutions Sales department.

AMETEK DYNAMIC FLUID SOLUTIONS \M ETE K
100 E. Erie Street, Kent OH 44240 &

USA: +1 215-256-6601 - Europe: +49 7703 930 909 - Asia: +86 21 5763 1258 PRECISION MOTION CONTROL
www.ametektip.com DYNAMIC FLUILY SOLUTIONS



Accessories

Some models may use a general madel number bulletin. In these situations, the performance data will remain the same, but some
features listed may be different. If you have questions about a specific model, please send us a request using the links at the top of
the page.

Series Accessories
Model SAE26W58FOX
Motor XP

This document is for informational purposes only and should not be considered as a binding description of the products or their performance in all
applications. The performance data on this page depicts typical performance under controlled laboratory conditions. AMETEK is not responsible for
blowers driven beyond factory specified speed, temperature, pressure, flow or without proper alignment. Actual performance will vary depending on the
operating environment and application. AMETEK products are not designed for and should not be used in medical life support applications. AMETEK
reserves the right to revise its products without notification. The above characteristics represent standard products. For product designed to meet
specific applications, contact AMETEK Dynamic Fluid Solutions Sales department.

AMETEK DYNAMIC FLUID SOLUTIONS ET K@
100 E. Erie Street, Kent OH 44240 ~ E

USA: +1 215-256-6601 - Europe: +49 7703 930 909 - Asia: +86 21 5763 1258 PRECISION MOTION CONTROL
www.ametektip.com . DYNAMIC FLUID SOLUTIONS



Industrial / Chemical Processing Blowers ROT RO N ®
DR 555 & CP 555

3.0/ 4.0 HP Regenerative Blower

L 14.93
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[ T>TERMINAL BOX CONNECTOR HOLE .88 (22) DIA. DR555CK72 17.44/443
2 DRAWING NOT TO SCALE, CONTACT FACTORY FOR SCALE CAD DRAWING. DR555K72 16.12/409
3 CONTACT FACTORY FOR BLOWER MODEL LENGTHS NOT SHOWN. DR555K58 17.38/441

Part/ Model Number

DR555CK72 DR555CK86 DR555K72 DR555K58 DR555K 86 CP555CS72MLR

Specification 081100 081102 081099 081098 081101 038245
Motor Enclosure - Shaft Mtl. TEFC - CS TEFC - CS TEFC - CS TEFC - CS TEFC - CS Chem TEFC - SS
Horsepower - 4.0 4.0 3.0 3.0 3.0 3.0
Voltage AC 230/460 575 230/460 115/230 575 230/460
Phase - Frequency - Three - 60 Hz Three - 60 Hz Three - 60 Hz Single - 60 Hz Three - 60 Hz Three - 60 Hz
Insulation Class - F F F F F F
NEMA Rated Motor Amps [Amps (A) 10/5 4.1 7.6/3.8 25.6/12.8 3 7.6/3.8
Service Factor - 1.15 1.15 1.15 1.0 1.0 1.15
Max. Blower Amps Amps (A) 13/6.5 4.2 8.8/4.4 28/14 3.4 8.8/4.4
Locked Rotor Amps Amps (A) 94/47 80 88/44 194/97 70 88/44
NEMA Starter Size - 1/0 0 0/0 1.5/1 0 0/0

-~ . Lbs 113 137 96 91 90 90
Shipping Weight Kg 51.3 62.1 435 413 40.8 40.8

Voltage - ROTRON motors are designed to handle a broad range of world voltages and power supply variations. Our dual voltage 3 phase motors are factory tested and
certified to operate on both: 208-230/415-460 VAC-3 ph-60 Hz and 190-208/380-415 VAC-3 ph-50 Hz. Our dual voltage 1 phase motors are factory tested and
certified to operate on both: 104-115/208-230 VAC-1 ph-60 Hz and 100-110/200-220 VAC-1 ph-50 Hz. All voltages above can handle a £10% voltage fluctuation.
Special wound motors can be ordered for voltages outside our certified range.

Operating Temperatures - Maximum operating temperature: Motor winding temperature (winding rise plus ambient) should not exceed 140°C for Class F rated
motors or 120°C for Class B rated motors. Blower outlet air temperature should not exceed 140°C (air temperature rise plus inlet temperature). Performance
curve maximum pressure and suction points are based on a 40°C inlet and ambient temperature. Consult factory for inlet or ambient temperatures above 40°C.

Maximum Blower Amps - Corresponds to the performance point at which the motor or blower temperature rise with a 40°C inlet and/or ambient
temperature reaches the maximum operating temperature.

This document is for informational purposes only and should not be considered as a binding description of the products or their performance in all applications. The performance data on this page depicts
typical performance under controlled laboratory conditions. AMETEK is not responsible for blowers driven beyond factory specified speed, temperature, pressure, flow or without proper alignment. Actual
performance will vary depending on the operating environment and application. AMETEK products are not designed for and should not be used in medical life support applications. AMETEK reserves the
right to revise its products without notification. The above characteristics represent standard products. For product designed to meet specific applications, contact AMETEK Technical & Industrial Products
Sales department.

_ ®
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Customer Service Fax: +1 215.256.1338
www.ametektip.com



Industrial / Chemical Processing Blowers ROT RO N ®
DR 555 & CP 555

3.0/ 4.0 HP Regenerative Blower

FEATURES

« Manufactured in the USA - 1SO 9001 and NAFTA compliant

+ CE compliant - Declaration of Conformity on file

« Maximum flow: 190 SCFM

« Maximum pressure: 115 IWG

« Maximum vacuum: 92 IWG

« Standard motor: 4.0 HP, TEFC

« Cast aluminum blower housing, impeller & cover; cast iron flanges
(threaded)

« UL & CSA approved motor with permanently sealed ball bearings

« Inlet & outlet internal muffling

» Quiet operation within OSHA standards

MOTOR OPTIONS

« International voltage & frequency (Hz)

« Chemical duty, high efficiency, inverter duty or industry-specific designs
- Various horsepowers for application-specific needs

BLOWER OPTIONS

« Corrosion resistant surface treatments & sealing options
« Remote drive (motorless) models

- Slip-on or face flanges for application-specific needs

ACCESSORIES

« Flowmeters reading in SCFM

« Filters & moisture separators

« Pressure gauges, vacuum gauges, & relief valves

« Switches - air flow, pressure, vacuum, or temperature
- External mufflers for additional silencing

« Air knives (used on blow-off applications)

« Variable frequency drive package
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This document is for informational purposes only and should not be considered as a binding description of the products or their performance in all applications. The performance data on this page depicts
typical performance under controlled laboratory conditions. AMETEK is not responsible for blowers driven beyond factory specified speed, temperature, pressure, flow or without proper alignment. Actual
performance will vary depending on the operating environment and application. AMETEK products are not designed for and should not be used in medical life support applications. AMETEK reserves the
right to revise its products without notification. The above characteristics represent standard products. For product designed to meet specific applications, contact AMETEK Technical & Industrial Products
Sales department.
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DAYTON 1/25 HP 10"-Dia. 115VACV Shutter Mount Exhaust Fan, 10-1/2" Square Opening Required - 484X37]484X37 - Grainger

¥ Print 24 Email

HVAC and Refrigeration > Ventifation Equipment and Supplies 3 Exhaust Fans » Shutter Mounted Exhaust Fans
1/25 HP 10"-Dia. 115VACV Shutter Mount Exhaust Fan, 10-1/2" Square Opening Required »

DAYTON

GRAINGERCHOICE

1/25 HP 10"-Dia. 115VACV Shutter Mount Exhaust Fan, 10-1/2"
Square Opening Required

Item # 484X37 Mfr. Model # 484X37 Catalog Page #2927 UNSPSC # 40101502

<4 How can we improve our Product Images?

Compare

Technical Specs

ftem

Blade Dia.

Number of Speeds
Fan Voltage

CFM @ 0.000-In. SP

Exhaust/Supply Fan
Motor HP

Square Opening
Required

Exhaust/Supply Fan
ltem

CFM @ 0.125-In. SP
CFM @ 0.250-In. SP

Sones @ 0.000-In. SP @
5Ft.

Motor RPM
Hz

Phase

Shutter Mount Exhaust Fan

10"

Variable

115VAC

600

1/25

10-1/2"

Exhaust Fan

355

240

6.19

1550

60

gebspgrg:e i ] © One Time Dellvery O Shipping @ Pickup
115.98 / each
Available for pickup Thu. Apr 04
1 estimated after 8:30 AM.
EVERETT Branch #757
Branch Info | Change
Add to Cart
+ Add to List |
Be the first to write a review
Shipping Weight 12.0 Ibs.

Country of Origin China | Country of Origin is subject to change.

Note: Product availability is real-time updated and adjusted

complete your order. More

Motor Enclosure
Motor Insulation
Bearing Type
Height

Width

Max. Depth
Frame Material
Frame Finish
Blade Material
Guard Material
Wire Guard Finish

Speed Control ltem
Number

Number of Blades
Thermal Protection

Standards

hitps://www.grainger.com/product/DAYTON-1-25-HP-10-Dia-115VACV-Shutter-484X37

ly. The product will be reserved for you when you

Totally Enclosed Air-Over
Class B

Ball

13-1/8"

13-1/8"

g

Steel
Aluminum
Aluminum
Steel

Powder Coated

48C172

Auto

UL and C-UL Listed.0SHA-compliant gray
polyester powder-coated wire guards

113



3/26/2019 DAYTON 1/25 HP 10"-Dia. 115VACV Shutter Mount Exhaust Fan, 10-1/2" Square Opening Required - 484X37]484X37 - Grainger

Full Load Amps 0.55 Includes Intake Guard
Max. Ambient Temp. 104 Degrees F
Motor Type PSC

hitps://iwww.grainger.com/product/DAYTON-1-25-HP-10-Dia-115VACV-Shutter-484X37 2/3



APPENDIX C
CONTROL PANEL AS-BUILTS AND ELECTRICAL COMPONENT

MANUALS

OPERATIONS AND MAINTENANCE MANUAL

AIR SPARGE AND SOIL VAPOR EXTRACTION SYSTEM
CHS Auburn Facility

238 8 Street Southeast

Auburn, Washington

Farallon PN: 301-004

P:\301 Cenex\301004 Cenex Auburn\Reports\2019 Op Manual\2019 OM Manual_11-25.docx
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5— KNOCKOUT TANK
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T ECQ ®Westinghouse

INVERTER

INSTRUCTION MANUAL

230V Class 3~
Open Chassis / NEMA 1 3.7-132kW
5-150HP
460V (lass 3~
5;10 Open Chassis / NEMA 1 3.7-185kW
-, 3 5-250 HP

B Read all operating instructions before installing,
connecting (wiring), operating, servicing, or inspecting
the inverter.

Bl Ensure that this manual is made available to the end user of
the inverter.

B Store this manual in a safe, convenient location.

Bl The manual is subject to change without prior notice.
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Preface

The F510 product is an inverter designed to control a three-phase induction motor. Please read this manual
carefully to ensure correct operation and safety aspects to become familiar with the inverter functions.

The F510 inverter is an electrical / electronic product and must be installed and handled by qualified service
personnel.

Improper handling may result in incorrect operation, shorter life cycle, or failure of this product as well as the
motor.

All F510 documentation is subject to change without notice. Be sure to obtain the latest editions for use or visit our
website at www.tecowestinghouse.com , for documentation in Spanish visit www.tecowestinghouse.com.mx

Read this Instruction Manual thoroughly before proceeding with installation, connections (wiring), operation, or

maintenance and inspection.

Ensure you have thorough knowledge of the inverter and familiarize yourself with all safety information and
precautions before proceeding to operate the inverter. Read the this Instruction Manual for detailed description

on parameters.

Please pay close attention to the safety precautions indicated by the warning A and caution A symbol.

é ) Failure to ignore the information indicated by the warning symbol may result in
Warning death or serious injury.

é _ Failure to ignore the information indicated by the caution symbol may result in
Caution minor or moderate injury and/or substantial property damage.

0-1


http://www.tecowestinghouse.com/
http://www.tecowestinghouse.com.mx/

1. Safety Precautions

1.1 Before supplying Power to the Inverter

A Warning

The main circuit must be correctly wired. For single phase supply use input terminals (R/L1, T/L3) and for
three phase supply use input terminals (R/L1, S/L2, T/L3). Terminals U/T1, V/T2, W/T3 must only be
used to connect the motor. Connecting the input supply to any of the U/T1, V/T2 or W/T3 terminals will
cause damage to the inverter.

A Caution

e To avoid the front cover from disengaging or other physical damage, do not carry the inverter by
its cover. Support the unit by its heat sink when transporting. Improper handling can damage the
inverter or injure personnel, and should be avoided.

e To avoid the risk of fire, do not install the inverter on or near flammable objects. Install on
nonflammable objects such as metal surfaces.

e If several inverters are placed inside the same control enclosure, provide adequate ventilation to
maintain the temperature below 40°C/104°F (50°C/122°F without a dust cover) to avoid
overheating or fire.

e When removing or installing the digital operator, turn off the power first, and then follow the
instructions in this manual to avoid operator error or loss of display caused by faulty connections.

A Warning

This product is sold subject to IEC 61800-3. In a domestic environment this product may cause radio
interference in which case the user may need to apply corrective measures.
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1.2 Wiring

Ziix Warning

e Always turn OFF the power supply before attempting inverter installation and wiring of the user
terminals.

e Wiring must be performed by a qualified personnel / certified electrician.

e Make sure the inverter is properly grounded. (230V Class: Grounding impedance shall be less
than 100Q. 460V Class: Grounding impedance shall be less than 10Q.)

e Please check and test emergency stop circuits after wiring. (Installer is responsible for the correct
wiring.)

e Never touch any of the input or output power lines directly or allow any input of output power lines to
come in contact with the inverter case.

¢ Do not perform a dielectric voltage withstand test (megger) on the inverter this will result in inverter
damage to the semiconductor components.

Zﬁ& Caution

e The line voltage applied must comply with the inverter’s specified input voltage. (See product
nameplate section 2.1)

e Connect braking resistor and braking unit to the designated terminals. (See section 3.10)

¢ Do not connect a braking resistor directly to the DC terminals P(+) and N(-),otherwise fire may result.

e Use wire gauge recommendations and torque specifications. (See Wire Gauge and Torque
Specification section 3.6)

e Never connect input power to the inverter output terminals U/T1, VIT2, W/T3.
e Do not connect a contactor or switch in series with the inverter and the motor.
e Do not connect a power factor correction capacitor or surge suppressor to the inverter output.

e Ensure the interference generated by the inverter and motor does not affect peripheral devices.
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1.3 Before Operation

Ziix Warning

e Make sure the inverter capacity matches the parameters 13-00.

e Reduce the carrier frequency (parameter 11-01) If the cable from the inverter to the motor is
greater than 80 ft (25m), refer to table 3.14.1. A high-frequency current can be generated by stray
capacitance between the cables and result in an overcurrent trip of the inverter, an increase in
leakage current, or an inaccurate current readout.

e Be sure to install all covers before turning on power. Do not remove any of the covers while power to
the inverter is on, otherwise electric shock may occur.

e Do not operate switches with wet hands, otherwise electric shock may result.

e Do not touch inverter terminals when energized even if inverter has stopped, otherwise electric shock
may result.

1.4 Parameter Setting

Zﬁ& Caution

¢ Do not connect a load to the motor while performing a rotational auto-tune.

e Make sure the motor can freely run and there is sufficient space around the motor when
performing a rotational auto-tune.
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1.5 Operation

Ziix Warning

e Be sure to install all covers before turning on power. Do not remove any of the covers while power to
the inverter is on, otherwise electric shock may occur.

e Do not connect or disconnect the motor during operation. This will cause the inverter to trip and
may cause damage to the inverter.

e Operations may start suddenly if an alarm or fault is reset with a run command active. Confirm that no
run command is active upon resetting the alarm or fault, otherwise accidents may occur.

e Do not operate switches with wet hands, otherwise electric shock may result.

e All F510 inverters have an independent external hardware emergency switch, which immediately
shuts down the inverter output in the case of danger.

e If automatic restart after power recovery (parameter 07-00) is enabled, the inverter will start
automatically after power is restored.

e Make sure it is safe to operate the inverter and motor before performing a rotational auto-tune.

e Do not touch inverter terminals when energized even if inverter has stopped, otherwise electric shock
may result.

¢ Do not check signals on circuit boards while the inverter is running.

o After the power is turned off, the cooling fan may continue to run for some time.

Zﬁk Caution

¢ Do not touch heat-generating components such as heat sinks and braking resistors.

e Carefully check the performance of motor or machine before operating at high speed, otherwise
Injury may result.

¢ Note the parameter settings related to the braking unit when applicable.
e Do not use the inverter braking function for mechanical holding, otherwise injury may result.

¢ Do not check signals on circuit boards while the inverter is running.
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1.6 Maintenance, Inspection and Replacement

Ziix Warning

e Wait a minimum of five minutes after power has been turned OFF before starting an inspection. Also
confirm that the charge light is OFF and that the DC bus voltage has dropped below 25Vdc.

e Never touch high voltage terminals in the inverter.

e Make sure power to the inverter is disconnected before disassembling the inverter.

e Only authorized personnel should perform maintenance, inspection, and replacement operations.
(Remove any metal jewelry such as watches and rings and use insulated tools.)

Zﬁk Caution

e The Inverter can be used in an environment with a temperature range from 14° -104°F (-10-40°C)
and relative humidity of 95% non-condensing.

e The inverter must be operated in a dust, gas, mist and moisture free environment.

1.7 Disposal of the Inverter

Zﬁk Caution

o Please dispose of this unit with care as an industrial waste and according to your any local
regulations.

e The capacitors of inverter main circuit and printed circuit board are considered as hazardous
waste and must not be burned.

e The Plastic enclosure and parts of the inverter such as the top cover board will release harmful
gases if burned.
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2. Model Description

2.1 Nameplate Data

It is essential to verify the F510 inverter nameplate and make sure that the F510 inverter has the correct rating so

it can be applied with the proper sized AC motor.

Unpack the F510 inverter and check the following:

(1) The F510 inverter and instruction manual (this document) are contained in the package.

(2) The F510 inverter has not been damaged during transportation there should be no dents or parts missing.
(3) The F510 inverter is the correct ratings as ordered. Check the type and specifications on the main nameplate.
(4) Check that the input voltage range meets the input power requirements.

(5) Ensure that the motor full load amp rating matches the output rating of the inverter.

MODEL : F510-4010-C3 -— Inverter Model
INPUT  :AC3PH 380-480V (+10%,-15%) 50/60Hz 18.2A -4—— Input Power Specifications
OUTPUT : AC 3PH 380-480V 0-400Hz 17.5A IP20/NEMA1 -—— Output Power Specifications
P/N BARCODE s/N BARCODE -¢—— Series No
. . :@m L CONT. 13 < UL and CE Marks
TECO Electric & Machinery Co., Ltd. (ot ENTRRT

F510 - 4010 - C3

E510 - 4040

F510 Inverter Series

Voltage Rating

.
22 | 230v Y
4: 460V
Motor Rating Input
—
001: | 1HP 3: |3Ph
002: | 2HP
A 4
250: | 250 HP Operator Type

H: | LED Operator
C: | LCD Operator
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2.2 Inverter Models — Motor Power Rating (ND — Normal Duty / Variable Torque)

230V Class
Voltage (Vac) Motor Power | Applied Motor Operator
& FS10 Model (HP) (kW) LED | LcD
Frequency (Hz)
F510-2005-C3 5 3.7 ©
F510-2008-C3 7.5 5.5 ©
F510-2010-C3 10 7.5 ©
F510-2015-C3 15 11 ©
F510-2020-C3 20 15 ©
F510-2025-C3 25 18.5 ©
3ph F510-2030-C3 30 22 ©
200-240V F510-2040-C3 40 30 ©
+10%/-15%
50/60Hz F510-2050-C3 50 37 ©
F510-2060-C3 60 45 ©
F510-2075-C3 75 55 ©
F510-2100-C3 100 75 ©
F510-2125-C3 125 94 ©
F510-2150-C3 150 112 ©
F510-2175-C3 175 130 ©

Shaded Section: Models currently under development
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460V Class

Voltage (Vac) / F510 Model Motor Power | Applied Motor Operator
Frequency (Hz) (HP) (kW) LED | LCD
F510-4005-H3 5 3.7 ©
F510-4005-C3 5 3.7 ©
F510-4008-C3 7.5 55 ©
F510-4010-C3 10 7.5 ©
F510-4015-C3 15 11 ©
F510-4020-C3 20 15 ©
F510-4025-C3 25 18.5 ©
F510-4030-C3 30 22 ©
F510-4040-C3 40 30 ©
F510-4050-H3 50 37 ©
F510-4050-C3 50 37 ©
F510-4060-H3 60 45 ©
3ph F510-4060-C3 60 45 ©
+3180(Z)/~071§(;22 F510-4075-H3 75 55 ©
50/60Hz F510-4075-C3 75 55 ©
F510-4100-H3 100 75 ©
F510-4100-C3 100 75 ©
F510-4125-H3 125 94 ©
F510-4125-C3 125 94 ©
F510-4150-H3 150 112 ©
F510-4150-C3 150 112 ©
F510-4175-H3 175 130 ©
F510-4175-C3 175 130 ©
F510-4215-H3 215 160 ©
F510-4215-C3 215 160 ©
F510-4250-H3 250 185 ©
F510-4250-C3 250 185 ©
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460V Class (Continued)

Voltage (Vac) / F510 Model Motor Power | Applied Motor Operator
Frequency (Hz) (HP) (kW) LED | LCD
F510-4300-H3 300 220 ©
F510-4300-C3 300 220 ©
F510-4375-H3 375 280 ©
F510-4375-C3 375 280 ©
3ph F510-4425-H3 425 317 ©
380~480V F510-4425-C3 425 317 o)
%%‘;/gngi% F510-4535-H3 535 400 ©
F510-4535-C3 535 400 ©
F510-4670-H3 670 500 ©
F510-4670-C3 670 500 ©
F510-4800-H3 800 600 ©
F510-4800-C3 800 600 ©

Shaded Section: Models currently under development.
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3. Environment and Installation

3.1 Environment

The environment will directly affect the proper operation and the life span of the inverter. To ensure
that the inverter will give maximum service life, please comply with the following environmental
conditions:

Protection

IP20 / NEMA 1 or IPOO

Protection Class

NEMA 12
Operating Ambient Temperature: (-10°C to +40°C (14 to 104 °F)
Temperature Without Cover: -10°C to +50°C (14 to 122 °F)

If several inverters are placed in the same control panel, provide additional
cooling to maintain ambient temperatures below 40°C

Storage

-20°C - +70°C (-4 t0158 °F)
Temperature
Humidity: 95% non-condensing

Relative humidity 5% to 95%, free of moisture.
(Follow IEC60068-2-78 standard)

Altitude: < 3,281 ft. (1000m)

Installation Site: | Avoid exposure to rain or moisture.

Avoid direct sunlight.

Avoid oil mist and salinity.

Avoid corrosive liquid and gas.

Avoid dust, lint fibers, and metal filings.

Keep away from radioactive and flammable materials.

Avoid electromagnetic interference (soldering machines, power machines).

Avoid vibration (stamping, punching machines etc.).
Add a vibration-proof pad if vibration cannot be avoided.

Maximum acceleration: 1.2G (12m/s?), from 49.84 to 150 Hz
Shock Displacement amplitude : 0.3mm (peak value), from 10 to 49.84 Hz
(Follow IEC60068-2-6 standard)

3-1



3.2 Installation

When installing the inverter, ensure that inverter is installed in upright position (vertical direction) and there
is adequate space around the unit to allow normal heat dissipation as per the following Fig. 3.2.1

5.9in. .
150mm 5.9in.
R 150mm

88888

Ambient
temperature
-10 to +40°C

5.9in. .
150mm Air Flow J

Fig 3.2.1: F510 Installation space

X =1.18” (30mm) for inverter ratings up to 25HP
X '=1.96” (50mm) for inverter ratings 30HP or higher

Important Note: The inverter heatsink temperature can reach up to 194°F / 90°C during operation; Use
insulation material rated for this temperature.
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3.3 External View

(a) 230V 5-7.5HP/ 460V 5-10HP

Anti-dust cover

Mounting hole

Front cover

Digital operato

Terminal cover

A

Heat sink

Nameplate

and barcode
P

(Wall-mounted type, IEC IP0O0)

(b) 230V 10-30HP/ 460V 15-40HP

Front cover
~

Digital operator

Terminal cover

\ L

(Wall-mounted type, IEC IP00)

Front cover
N\

Digital operator i

Terminal cover

4

Heat sink

Nameplate

and barcode

(Wall-mounted type, IEC IP20, NEMAL1)

Mounting hole

Nameplate

and barcode
./

Anti-dust cover

Front cover

Digital operator

Terminal cover

N~

Mounting hole

—

Nameplate
and barcode

(Wall-mounted type, IEC 1P20, NEMA1)
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(c) 230V 40-50HP/ 460V 50-75HP

Mounting hole

Front cover
N

o Lifting lugs
A (4 pes)
]

'i\@NamepIate

Digital operator

and barcode

Terminal cover

(Wall-mounted type, IEC IP20, NEMA1)

(d) 230V 60-125HP/ 460V 100-250HP
. Anti-dust cover
Mounting hole P
—__ Frontcover Mounting hole
Lifting lugs e
—_— ey [ |SSSTRE

— Digital operator

andﬁbarcode

Front cover

g Nameplate
and barcode

Digital operator

Terminal cover Terminal cover
Terminal co lerminal cove

Wiring box

= = =

(Wall-mounted type, IEC IP00) (Wall-mounted type, IEC 1P20, NEMA1)
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3.4 Warning Labels

Important: Warning information located on the front cover must be read upon installation of the inverter.

)
A WARNING
A\ Risk ot electrical shodkc shut ot main power A WARNING

Hot surface. Risk o bun. A e e St
A CAUTION A CAUTION
L See manual before operation. ) See manual before operation.
(a) 230V: 5 ~ 7.5HP / 460V: 5 ~ 10HP (IP20) (b) 230V: 10 ~15HP / 460V: 15 ~ 20HP
A WARNING A WARNING
A Risk of electrical shock. Shut off main power A Risk of electrical shock. Shut off main power
and wait for 15 minutes before servicing. and wait for 15 minutes before servicing.
A CAUTION A CAUTION
See manual before operation. See manual before operation.
(c) 230V: 20 ~ 125HP / 460V: 20 ~ 250HP (d) 460V: 5 ~ 100HP / 460V: 5 ~ 100HP
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3.5 Removing the Front Cover and Keypad

IPOO / 1P20

A Caution

e Before making any wiring connections to the inverter the front cover needs to be removed.
e ltis not required to remove the digital operator before making any wiring connections.

e Models 230V, 5 — 30 HP and 460V, 5 — 40 HP have a plastic cover. Loosen the screws and
remove the cover to gain access to the terminals and make wiring connections. Place the plastic
cover back and fasten screws when wiring connections have been made.

e Models 230V, 40 -125 HP and 460V, 50 — 250 HP have a metal cover. Loosen the screws and
remove the cover to gain access to the terminals and make wiring connections. Place the metal
cover back and fasten screws when wiring connections have been made.
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3.5.1 Standard Type

(a) 230V:5~7.5HP/460V: 5~ 10 HP

y

Step 1: Unscrew cover

Step 3: Make wire connections and reinstall cover Step 4: Fasten screw
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(b) 230V: 5~ 7.5 HP / 460V: 5 ~ 10 HP

\’

A

’
1

f il

-

—

Step 2: Remove cover

Step 3: Make wire connections and reinstall cover Step 4: Fasten screw
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(c) 230V: 40 ~ 50 HP / 460V: 50 ~ 75 HP

Step 1: Unfasten screw on cover

Step 3: Make wire connections and reinstall cover Step 4: Fasten screw
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(d) 230V: 60 ~ 125 HP / 460V: 100 ~ 250 HP

]

“@W\’em ®
L

Step 1: Unfasten screw on cover

Step 3: Make wire connections and reinstall cover
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3.6 Wire Gauges and Tightening Torque

To comply with UL standards, use UL approved copper wires (rated 75° C) and round crimp terminals (UL
Listed products) as shown in table below when connecting to the main circuit terminals. TECO
recommends using crimp terminals manufactured by NICHIFU Terminal Industry Co., Ltd and the terminal
crimping tool recommended by the manufacturer for crimping terminals and the insulating sleeve.

Wire size Terminal Model of.the Fastening torque _MOdEI_Of Model of
mm2 (AWG) screw size round f:nmp in.Ibs (kgf.cm) nsulating crimp tool
terminal sleeve
0.75 (18) M3.5 R1.25-3.5 8.21010 (7.1 t0 8.7) TIC 1.25 NH 1
M4 R1.25-4 12.2t0 14 (10.4 to 12.1) TIC 1.25 NH 1
1.25 (16) M3.5 R1.25-3.5 8.21010 (7.1 t0 8.7) TIC 1.25 NH 1
M4 R1.25-4 12.2t0 14 (10.4 to 12.1) TIC 1.25 NH 1
M3.5 R2-3.5 8.21010 (7.1 t0 8.7) TIC 2 NH1/9
2 (14) M4 R2-4 10.4t0 12.1 (12.2 to 14) TIC 2 NH1/9
M5 R2-5 17.7 t0 20.8 (22.1 to 24) TIC 2 NH1/9
M6 R2-6 22.1 10 26.0 (25.5 to 30.0) TIC 2 NH1/9
M4 R5.5-4 10.4t0 12.1 (12.2 to 14) TIC5.5 NH1/9
M5 R5.5-5 17.7 t0 20.8 (20.4 to 24) TIC5.5 NH1/9
3.5/5.5 (12/10)
M6 R5.5-6 22.1 10 26.0 (25.5 to 30.0) TIC5.5 NH1/9
M8 R5.5-8 53.0to 57.2 (61.2 to 66.0) TIC 5.5 NH1/9
M4 R8-4 10.4t0 12.1 (12.2 to 14) TIC 8 NOP 60
M5 R8-5 17.7 t0 20.8 (20.4 to 24) TIC 8 NOP 60
88 M6 R8-6 22.1 10 26.0 (25.5 to 30.0) TIC 8 NOP 60
M8 R8-8 53.0to 57.2 (25.5 to 30.0) TIC 8 NOP 60
M4 R14-4 10.4to 12.1 (12.2 to 14) TIC 14 NH1/9
14 (6) M5 R14-5 17.7 to 20.8 (20.4 to 24) TIC 14 NH1/9
M6 R14-6 22.1t0 26.0 (25.5 to 30.0) TIC 14 NH1/9
M8 R14-8 53.0to 57.2 (61.2 to 66.0) TIC 14 NH1/9
22 (4) M6 R22-6 22.1to0 26.0 (25.5 to 30.0) TIC 22 NOP 60/ 150H
M8 R22-8 53.0to 57.2 (61.2 to 66.0) TIC 22 NOP 60/ 150H
M6 R38-6 22.1t0 26.0 (25.5 to 30.0) TIC 38 NOP 60/ 150H
30/38 (3 /2)
M8 R38-8 53.0to 57.2 (61.2 to 66.0) TIC 38 NOP 60/ 150H
M8 R60-8 53.0to 57.2 (61.2 to 66.0) TIC 60 NOP 60/ 150H
50/ 60 (1/1/0)
M10 R60-10 88.5 t0 104 (102 to 120) TIC 60 NOP 150H
70 (2/0) M8 R70-8 53.0to 57.2 (61.2 to 66.0) TIC 60 NOP 150H
M10 R70-10 88.5 t0 104 (102 to 120) TIC 60 NOP 150H
M10 R80-10 88.5 t0 104 (102 to 120) TIC 80 NOP 150H
80 (310) M16 R80-16 8.21t010 (7.1t0 8.7) TIC 80 NOP 150H
M10 R100-10 12.2 to 14 (10.4 to 12.1) TIC 100 NOP 150H
100 (4/0) M12 R100-12 8.2t010 (7.1t0 8.7) TIC 100 NOP 150H
M16 R80-16 12.2t0 14 (10.4 to 12.1) TIC 80 NOP 150H
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3.7 Wiring Peripheral Power Devices

A Caution

e After power is shut off to the inverter the capacitors will slowly discharge. Do NOT touch and of
the inverter circuitry or replace any components until the “CHARGE” indicator is off.

e Do NOT wire or connect/disconnect internal connectors of the inverter when the inverter is
powered up or when powered off and the “CHARGE”” indicator is on.

e Do NOT connect inverter output U, V and W to the supply power. This will result in damage to the
inverter.

e The inverter must by properly grounded. Use terminal E to connect earth ground and comply with
local standards.

e Do NOT perform a dielectric voltage withstand test (Megger) on the inverter this will result in inverter
damage to the semiconductor components.

e Do NOT touch any of the components on the inverter control board to prevent damage to the inverter
by static electricity.

A Caution

¢ Refer to the recommended wire size table for the appropriate wire to use. The voltage between
the power supply and the input of the inverter may not exceed 2%.

Phase-to-phase voltage drop (V) = \/§ xresistance of wire (Q/km) x length of line m) x currentx107.
(km=3280 x feet) / (m=3.28 x feet)

¢ Reduce the carrier frequency (parameter 11-01) If the cable from the inverter to the motor is
greater than 25m (82ft). A high-frequency current can be generated by stray capacitance
between the cables and result in an overcurrent trip of the inverter, an increase in leakage
current, or an inaccurate current readout.

e To protect peripheral equipment, install fast acting fuses on the input side of the inverter. Refer to
section 11.4 for additional information.
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Power Supply ‘

Molded
Circuit
Breaker

Magnetic

—
Contactor 5= i

AC
Reactor

Fast
Acting
Fuse

e

Input Noise
Filter

F510
Inverter

Ground ]~

Output Noise
Filter

Induction

b

55568
=

Motor
T
Ground !

Power supply:

o Make sure the correct voltage is applied to avoid damaging the
inverter.
Molded-case circuit breaker (MCCB) or fused disconnect:
® A molded-case circuit breaker or fused disconnect must be installed
between the AC source and the inverter that conforms to the rated

voltage and current of the inverter to control the power and protect the
inverter.

) A Do not use the circuit breaker as the run/stop switch for the
inverter.

Ground fault detector / breaker:

) A Install a ground fault breaker to prevent problems caused by
current leakage and to protect personnel. Select current range up to
200mA, and action time up to 0.1 second to prevent high frequency
failure.

Magnetic contactor:

® Normal operations do not need a magnetic contactor. When performing
functions such as external control and auto restart after power failure, or
when using a brake controller, install a magnetic contactor.

) A Do not use the magnetic contactor as the run/stop switch for
the inverter.
AC line reactor for power quality:
® When inverters are supplied by a high capacity power source (>
600KVA), an AC reactor can be connected to improve the power factor.
Install Fast Acting Fuse:

® To protect peripheral equipment, install fast acting fuses in accordance
with the specifications in section 11 for peripheral devices.

Input Noise filter:

® A filter must be installed when there are inductive loads affecting the
inverter. The inverter meets EN55011 Class A, category C3 when the
TECO special filter is used. See section 11 for peripheral devices.

-~ Inverter:

® Output terminals T1, T2, and T3 are connected to U, V, and W terminals
of the motor. If the motor runs in reverse while the inverter is set to run
forward, swap any two terminals connections for T1, T2, and T3.

® To avoid damaging the inverter, do not connect the output
terminals T1, T2, and T3 to AC input power.

® A Connect the ground terminal properly. (230V series: Rg <100Q;
460V series: Rg <10Q).)
Output Noise filter:
® An output noise filter may reduce system interference and induced

noise. See section 11 for peripheral devices.
Motor:

® |[f the inverter drives multiple motors the output rated current of the
inverter must be greater than the total current of all the motors.
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3.8 General Wiring Diagram

AC Inpu} Voltage

[LiR) L2(s) L3M |

Digital Input
Section
External
Analog e
Inputs

Notes:

FWD / STOP
REV /STOP
Multi-Speed Setting Command 1
Multi-Speed Setting Command 2

Multi-Speed Setting Command 3

r/\/\/\,—l Braking Resistor

1
)

3@ Induction motor

%)
B1P ¢ B2 *1
LI/R U/T1
@LZ/ S % _+;< V/TZi
L3/T W/T:};(
© =

Main Power Section

Fault Reset
Multi- Factory Default
Functional
Digital Inputs

Multi -Functional
Analog Input
0-10V (20kQ)

@ \

sl Swi

@ S2 |

® S3 \%

.  SWE
@S4 SwW3 |
GND

©s5 SOURCE PNP

@ S6 SINK NPN (DEFAULT)

CN3

F510

@ 24V Power terminal for digital signal (source)

® 24VG Digital signal common (sink)

NO.

-

(R1A)|

(R1C) |
NC
% R1B))

Analog Outputs
0-10VDC
4 —-20mA

“Note 1

Option Card (JN5-10-8DO)

Multi-Function
Relay Output

Contact rating:
250 VAC < 1.0A

i R2A 30VDC < 1.0A
} swe® L .9
! R2C
: .
i \Y
A +10V: Power for Analog Input | R3A L
i (max. 20mA) L -
0-10v d Al1: Multi-Function Analog Input LG" ai
4~20mA/0~ 10V P ! )
Al2: Multi-Function Analog Input
ov ¢ Py y , )
D lGND. Analog Signal Common
p
3 MT: PTC Motor temperature detector input
i PO® Multi-function pulse
H P output 32kHz Max.
GND &
*5
SW5
@ 1:|S(+)
°_o D F1 . ON e (R45) RS485
Safety Input OFF Communication Port
F2 @ 2:s()

*1: Models IP20 230V 5 ~ 30HP, 460V 5 ~ 40HP have a built-in braking transistor. To use this braking transistor a braking resistor

can be connected between B1 and B2.

*2: Use SW3 to select between Sink (NPN, with 24VG common) or Source (PNP, with +24V common) for multi-function digital input

terminals S1~S6.

*3: Use SW2 to switch between voltage and current input for Multi-function analog input 2 (Al2).

*4: Safety input F1 and F2 is a normally closed input. This input should be closed to enable the inverter output. To activate this input

remove the jumper wire between F1 and F2.

*5. Terminating resistor can be set to ON or bypass (Off). This is used when connecting multiple drives in an RS485 network.
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3.9 User Terminals (Control Circuit Terminals)
IP20 Type:

230V: 5 ~ 50 HP, 460V: 5~ 75HP

|S(+)| 5(-)| s1 | s3 | S5|24v|+1ov| MT |GND|GND| All | A|2|
| E |24VG| sz|s4|se| F1 | F2 | PO| PI |A01|A02| E |

| R1A| R1B | RlCl
| R2A | ch| R3A| R3C|

230V: 60 ~ 125 HP, 460V: 100 ~ 250HP

|S(+)| 5(-)| s1 | s3 | 85|24V|+10V| MT |GND|GND| All | AI2|
| E |24VG| 52|S4|56| F1 | F2 | PO| PI |AOl|A02| E |

| R1A| R1B | R1C| R2A | ch| R3A| R3(:|
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Description of User Terminals

Type Terminal | terminal function Signal level / Information
s1 2-Wire Forward Run - stop command (default),
multi-function input terminals * 1
2-Wire Reverse Run - stop command (default), .
S2 . L . Signal Level 24 VDC
multi-function input terminals * 1 )
o Multi-speed/ position setting command 1 (optg isolated)
Digital input | S3 . . . . Maximum current: 8mA
signal (def:?\ult), mult|-fgnct|on '|nput terminals * 1 Maximum voltage: 30 Vdc
s Multi-speed/ po.smon §ett|'ng commgnd 2 Input impedance: 9.03kQ
(default), multi-function input terminals * 1
S5 Multi-speed/ position setting command 3
(default), multi-function input terminal* 1
S6 Fault reset input, multi-function input terminal * 1
+15%,
Y 24V Digital signal SOURCE (SW3 switched to mode) | \145 output current:
Power Common terminal for Digital signals 250mA
supply 24VG Common point for digital signal SINK ( SW3 (The sum of all loads
switched to SINK) connected )
+10V Power for external speed potentiometer +5% (Max. current: 20mA)
MT Motor temperature detector for eccternally 1330Q Range, 5500 return
connected PTC
Multi-function analog input for speed reference Rangg 0 to +10V
All (0-10V input) Input impedance: 20KQ
Resolution: 12bit
Analog Range 0 to +10V
input signal Multi-function analog input terminals *2, SW2 Input impedance: 20KQ
Al2 switched between voltage or current input Range 4 to 20 mA
(0~10V)/(4-20mA) Input impedance: 250Q
Resolution: 12bit
GND Analog signal ground terminal
E Shielding wire connecting terminal (Ground)
AOL Multi-function analog output terminals *3 (0~10V/
Analog 4-20mA output) Range 0 to 10V
output AO2 Multi-function analog output terminals *3 (0~10V/ | pax. current: 2mA
signal 4-20mA _ output) From 4 to 20 mA
GND Analog signals ground terminal
Type Terminal | terminal function Signal level / Information
Max. Frequency: 32KHz
Pulse PO Pulse output, Bandwidth 32KHz Open Collector output
output (Load: 2.2kQ)
signal GND Analog signals ground terminal
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L: from 0.0 to 0.5V
H: from 4.0 to 13.2V

SPi:I:;al input | PI Pulse command input, bandwidth is 32KHz Max. Frequency: 0 - 32KHz
Impedance: 3.89 KQ
GND Analog signals ground terminal
Relay A contact (multi-function output terminal)
R1A- Relay B contact (multi-function output terminal) | Rating:
R1B- Relay contact common terminal, please referto | 250Vac, 10 mA ~ 1A
R1C- parameter group 03 in this manual for function 30Vdc, 10 mA ~ 1A
description.
Relay .
output . Rating:
R2A-R2C | Same functions as R1A/R1B/R1C 250Vac, 10 mA ~ 1A
30Vvdc, 10 mA ~ 1A
Rating:
R3A-R3C | Same functions as R1A/R1B/R1C 250Vac, 10 mA ~ 1A
30Vvdc, 10 mA ~ 1A
On: normal operation.
Run Off: stop.
Permissive F1 (Jumper wired between F1 and F2 has to be 24vde, 8mA, pull-up
Input removed by using external contact to stop.)
F2 Safety command common terminal 24V Ground
RS-485 S (+) RS485/MODBUS Differential input and
port S (-) output
. Grounding to earth
Grounding | E (G) Shield the connecting terminal
Notes:
*1:Refer to:

- Group 03: External Terminals Digital Input / Output Function Group.

*2:Refer to:

- Group 04 - External Terminal Analog Signal Input (Output) Function Group.

*3:Refer to:

- Group 04 - External Terminal Analog Signal Input (Output) Function Group.

A Caution

e Maximum output current capacity for terminal 10V is 20maA.

e Multi-function analog output AO1 and AO2 are intended as analog output meter signals. Do not
use them for feedback control.

e Control board’s 24V and 10V are to be used for internal control only, Do not use the internal
power-supply to power external devices.
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3.10 Power Terminals

IPOO / IP20 Type

Terminal 230V: 5 ~ 30HP 230V: 40 ~ 125HP
460V: 5 ~ 40HP 460V: 50 ~ 250HP
R/L1
S/L2 Input Power Supply (For single phase use terminals R/L1 and S/L2)
T/L3
B1/P
e B1/P—©6: DC power supply -
B2 e B1 / P—B2: external braking resistor
e e @ -©: DC power supply or
&) - connect braking module
U/T1l
VIT2 Inverter output
WIT3
E Ground terminal

*1. All models 460V 25HP (18.5KW) or below have a built-in braking transistor.
*2. Before connecting DC reactor, please remove factory supplied jumper between terminal ©1 and ©2.
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IP20 Type

230V: 5-7.5HP/ 460V: 5-10HP
T

/
@ %% % %%

R/it1 S/he  Ths &) B1/P B2 U Vi
To Motor | O

CHARGE Wirs

Power In Dynamic Brake

Terminal screw size

T S

M4 M4

230V: 10-15HP/ 460V: 15- 20HP

T

%%9%%00%%%%%

E Riti  Slhe Tlhs © B1/P Ui Vi Wi

@ Power In Dynamic Brake | YT OJ @

Terminal screw size

T &)

M4 M4

230V: 20-30HP/ 460V: 25-40HP

T
R/it1  She Ths B1/P Ut Vi Wi

%%0%0000%

Terminal screw size

T S

M6 M6




3.11 Input/ Output Power Section Block Diagram

The following diagrams show the basic configuration for IPO0/IP20 power sections for the range of
horsepower and input voltages. This is shown for reference only and is not a detailed depiction.

IPOO/IP20 Type

1: 230V: 5~ 30 HP /460V: 5 ~ 40 HP

2:230V: 40 ~ 50 HP / 460V: 50 ~ 76 HP

DC /DC Control
Converter Circuit
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3:230V: 60 ~ 75 HP / 460V: 100 ~ 125 HP

DC /DC Control
Converter Circuit
DC /DC
Converter

4:230V: 100 ~ 125 HP

@ DC /DC Control
Converter Circuit
e A
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5:460V: 150 ~ 250 HP

@ DC /DC Control
Converter Circuit
AC/DC Q
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3.11.1 Cooling Fan Supply Voltage Selection (460V class)

The inverter input voltage range of the F510 460V class models ranges from 380 to 480Vac. In these
models the cooling fan is directly powered from the power supply. Inverter models F510-4125/ 4150/ 4175/
4215/ 4250 requires the user to select the correct jumper position based on the inverter input voltage
("460V" is the default position for these models). Please select the correct position according to the input
voltage. If the voltage setting is too low, the cooling fan will not provide adequate cooling for the inverter
resulting in an over-heat error. If the input voltage is greater than 460Vac, select the “460V” position.

460V: 150 - 250 HP

TB4(220V) 33CN U1 smfzzox?
260N
I 440V | 2 1
34CN = 35CN — TB3
O _l_lz 220V
— 220v  32CN 440V
| e (ONNO)
= = 380V 400/415 440V 460V
DM1 E’(;ILE s =
4KA69K5TIWO1 36CN -
4P108C0010103 VER.04 P P2 IP3 P4

=

3-23



3.12 Inverter Wiring

Wiring Precautions

0 Danger

Do NOT remove any protective covers or attempt any wiring while input power is
applied. Connect all wiring before applying input power. When making wiring
changes after power up, remove input power and wait a minimum of five minutes
after power has been turned off before starting. Also confirm that the charge lamp
is off and that DC voltage between terminals B1/P or (+) and (-) does not exceed
25V, otherwise electric shock may result.

Only authorized personnel should work on the equipment. (Remove any metal
jewelry such as watches and rings and use insulated tools.), otherwise electric
shock or injury may result.

(A) Power input terminals
1. The Input power supply voltage can be connected in any phase sequence to power input terminals

R/L1, S/L2, or T/L3 on the terminal block.
2. DO NOT connect the AC input power source to the output terminals U/T1, V/T2 and. W/T3.
3. Connect the output terminals U/T1, V/T2, W/T3 to motor lead wires U/T1, V/T2, and W/T3,
respectively.
4. Check that the motor rotates forward with the forward run source. If it does not, swap any 2 of the
output cables to change motor direction.
5. DO NOT connect phase correcting capacitors or LC/RC noise filter to the output circuit.

(B) Grounding

1. Connect the ground terminal (E) to ground having a resistance of less than 100Q.

2. Do not share the ground wire with other devices, such as welding machines or power tools.

3. Always use a ground wire that complies with the local codes and standards for electrical equipment
and minimize the length of ground wire.

4.  When using more than one inverter, be careful not to loop the ground wire. See exampled below in

Fig. 3.12.1.

F510

F510 F510

a) Correct =
F510 F510 F510

F510

\\_/M_ ¢) Incorrect

F510 F510 w -

b) Correct

Fig. 3.12.1 Inverter Grounding
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3.13 Input Power and Motor Cable Length

The length of the cables between the input power source and /or the motor and inverter can cause a
significant phase to phase voltage reduction due to the voltage drop across the cables. The wire size
shown in Tables 3.16.1 is based on a maximum voltage drop of 2%. If this value is exceeded, a wire size
having larger diameter may be needed. To calculate phase to phase voltage drop, apply the following
formula:

Phase-to-phase voltage drop (V) = \/§ xresistance of wire (Q/km) x length of line m) x currentx10~.

(km=3280 x feet)
(m=3.28 x feet)

3.14 Cable Length vs. Carrier Frequency

The allowable setting of the PWM carrier frequency is also determined by motor cable length and is
specified in the following Table 3.14.1.

Table 3.14.1 Cable Length vs. Carrier Frequency

Cable length between <100 100 - 165 166 - 328 > 329
the inverter and
Motor in ft. (m) (< 30) (30 - 50) | (50 -100) (> 100)
Recommended carrier 16kHz 10 kHz 5 kHz 2 kHz
frequency allowed
(max) (max) (max) (max)

Parameter 11-01

3.15 Installing an AC Line Reactor

If the inverter is connected to a large-capacity power source (600kVA or more), install an AC reactor on
the input side of the inverter. This also improves the power factor on the power supply side.
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3.16 Power Input Wire Size, NFB and MCB Part Numbers

The following table shows the recommended wire size, molded case circuit breakers and magnetic
contactors for each of the F510 models. It depends on the application whether or not to install a circuit
breaker. The NFB must be installed between the input power supply and the inverter input (R/L1, S/L2,
T/L3).

Note: When using ground protection make sure the current setting is above 200mA and trip delay time is
0.1 sec of higher.
Table 3.16.1 Wiring instrument for 230V/460V class (IP00/IP20)

F510 Model Wire size (mm®)
Power |Horse power| Rated Rated Main Grounding | Control NFB™ Yok
supply (HP) KVA |current (A)| circuit ™ E(G) line™
5HP 5.5 145 | 35~55 [ 35~55 | 0.5~2 | TO-50EC(30A) | CU-16
7.5HP 8.0 22 5.5 5.5 0.5~2 | TO-50EC(30A) | CU-16
10HP 11.4 30 8 55~8 | 0.5~2 | TO-100S(50A) | CU-18
15HP 15 42 8 55~8 | 0.5~2 | TO-100S(50A) | CU-25
20HP 21 56 14 8 0.5~2 | TO-100S(100A) | CU-50
25HP 26 69 22 8 0.5~2 | TO-100S(100A) | CU-65
230V 30HP 30 80 22 14 0.5~2 | TO-225S(100A) | CU-80
30 40HP 42 110 38 14 0.5~2 | TO-225S(150A) | CN-100
50HP 53 138 60 22 0.5~2 | TO-225S(175A) | CN-125
60HP 64 169 80 22 0.5~2 | TO-225S(200A) | CN-150
75HP 76 200 100 22 0.5~2 | TO-225S(225A) | CN-180
100HP 95 250 150 22 0.5~2 | TO-400S(300A) | CN-300
125HP 119 312 200 38 0.5~2 | TO-400S(400A) | CN-300
150HP 152 400 300 38 0.5~2 | TO-600S(600A) | S-K400
5HP 7.0 9.2 2~55 | 35~55 | 0.5~2 | TO-50EC(15A) | CU-18
7.5HP 8.5 12.1 2~55 | 35~55 | 0.5~2 | TO-50EC(15A) | CU-18
10HP 13.3 17.5 3~55 | 35~55 | 0.5~2 | TO-50EC(20A) | CU-18
15HP 18 23 55 5.5 0.5~2 | TO-50EC(30A) | CU-25
20HP 24 31 8 8 0.5~2 | TO-100S(50A) | CU-25
25HP 29 38 8 8 0.5~2 | TO-100S(50A) | CU-35
30HP 34 44 8 8 0.5~2 | TO-100S(50A) | CU-50
40HP 41 58 14 8 0.5~2 | TO-100S(75A) | CU-50
460V 50HP 55 73 22 8 0.5~2 | TO-100S(100A) | CU-65
30 60HP 67 88 22 14 | 05~2 | TO-100S(100A) | CN-80
75HP 79 103 38 14 0.5~2 | TO-225S(150A) | CN-100
100HP 111 145 60 22 0.5~2 | TO-225S(175A) | CN-150
125HP 126 168 80 22 0.5~2 | TO-225S(225A) | CN-150
150HP 159 208 150 22 0.5~2 | TO-400S(300A) | CN-300
175HP 191 250 150 22 0.5~2 | TO-400S(300A) | CN-300
215HP 226 296 200 30 0.5~2 | TO-400S(400A) | CN-300
250HP 250 328 250 30 0.5~2 | TO-400S(400A) | S-K400
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*1. The main circuit terminals: R/L1, S/L2, T/L3, U/T1, VIT2, W/T3,B1 P, B2, ©, ®.

*2. Control line is the terminal wire on the control board.

*3. The NFB and MCB listed in the table are of TECO product numbers. Products with same rating from

other manufacturers may be used. To reduce electrical noise interference, ensure that on RC surge

absorber (R: 10Q/ 5W, C: 0.1uf/1000VDC) is added to both sides of MCB coil.

Table 3.16.2 Wiring instrument for 230V/460V clas

F510 Model Wire size(mm®)
Power Horse | Rated cz?:ggt Main_|Grounding| Control NFB™ mc”™
supply |power (HP)| KVA (A) circuit E(G) line

5HP 7.0 9.2 2~55 3.5~55 0.5~2 TO-50EC(15A) CU-18

7.5HP 8.5 12.1 2~5.5 3.5~55 0.5~2 TO-50EC(15A) CU-18

10HP 13.3 17.5 3~5.5 3.5~55 0.5~2 TO-50EC(20A) CU-18

15HP 18 23 55 55 05~2 | TO-50EC(30A) | CU-25

20HP 24 31 8 8 0.5~2 TO-100S(50A) CU-25

460V 25HP 29 38 8 8 0.5~2 TO-100S(50A) CU-35
30 30HP 34 44 8 8 0.5~2 TO-100S(50A) CU-50
40HP 41 58 14 8 05-2 | TO-100S(75A) | CU-50

50HP 55 73 22 8 0.5~2 | TO-100S(100A) CU-65

60HP 67 88 22 14 0.5~2 | TO-100S(100A) CN-80
75HP 79 103 38 14 0.5~2 | TO-225S(150A) CN-100
100HP 111 145 60 22 0.5~2 | TO-225S(175A) CN-150

*1. The main circuit terminals: R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, B1 P,

*2. Control line is the terminal wire on the control board.

B2, ©, ®.

*3. The NFB and MCB listed in the table are of TECO product numbers. Products with same rating from

other manufacturers may be used. To reduce electrical noise interference, ensure that on RC surge

absorber (R: 10Q/ 5W, C: 0.1uf/1000VDC) is added to both sides of MCB coil.
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3.17 Control Circuit Wiring

(1) Separate the wiring for control circuit terminals from main circuit wiring for terminals (R/L1, S/L2,
T/IL3, U/T1, VIT2, WIT3).

(2) Separate the wiring for control circuit terminals R1A-R1B-R1C (or R2A, R2C) (Relay outputs) from
wiring for terminals @ - ®, A01, A02, GND, DO1, DO2, DOG, +12V, (-12V), Al1, Al2 and GND
wiring.

(3) Use shielded twisted-pair cables (#24 - #14 AWG / 0.5 -2 mm?) shown in Fig. 3.17.1 for control
circuits to minimize noise problems. The maximum wiring distance should not exceed 50m (165 ft).

Wrap with insulating Tape  Twisted Pair.

/. I

J ’
J_Ground Shield at Inverter bo Nortiir;’:rr‘]‘cjl Shield at
—— end ONLY

Shield

Fig. 3.17.1 Shielded Twisted-Pair
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(4)

In Section 3.8 the control boards referenced have a jumper SW3 that can select the digital input

to terminals @ - ® to be set for SINK or SOURCE. The following Fig. 3.17.2 (a.) — (d.) shows
examples for the various SINK / Source interfaces.

SW3
Source
Sink

Input Digital
Terminals S1—S61

(a.) Open Collector Interface

Sink Configuration

D+24v  SW3
Source| ®

Sink m

Input Digital
Terminals S1 — S6

T

NPN

\24VG
S

0

|
\Y%

(b.) NPN Sensor Interface

D +24V  SW3
Source
Sink

R

Input Digital
Terminals S1 — S6

(c.) Open Collector Interface

Source Configuration

D+24v  SW3

Source m
Sink

Input Digital
Terminals S1 — S6 °
PNP
A 24VG
o/

|
\%

(d.) PNP Sensor Interface

Fig. 3.17.2 Sink / Source Configurations
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3.18 Inverter Specification

Basic Specifications 230V class

Inverter capacity (HP) 5 7.5 10 15 20 25 30 40 50 60 75 100 125 150

Rated Output Capacity

5.5 8 114 15.2 21.3 26.2 30 419 | 525 | 643 | 76.2 | 95.2 | 118.8 | 152

(KVA)

Rated Output Current
= @) 14.5 22 30 42 56 69 80 110 138 169 200 250 312 400
[}
T
95 Maximum Applicable 5 7.5 10 15 20 25 30 40 50 60 75 100 | 125 150
E_ Motor "HP (KW) 3.7) (5.5) (7.5) (11) (15) |(18.5)| (22) | (30) | (37) | (45) | (B5) | (75) | (90)
>
O  |Maximum Output

3-phase 230V~240V
Voltage (V)
Maximum Output _
Based on parameter setting 0.1~400.0 Hz

Frequency (Hz)

Rated Voltage,
> 3-phase 230V~240V, 50/60Hz
o |Frequency
Q.
7 |Allowable Voltage
= i -15% ~ +10%
¢  |Fluctuation
g Allowable Frequency

i +5%
Fluctuation
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Basic Specifications 460V class

Inverter capacity (HP) 5 | 75|10 | 15 |20| 25 30 | 40 | 50 | 60 | 75 | 100 | 125 | 150 | 175 | 215 | 250
Rated Output Capacity| 7 | g4 |133] 175 22. 28.9 |335|41.1|548| 67 |78.4| 110 | 125 | 158 | 190 | 225 | 250
(KVA)

Rated Output Current | o, | 151 |175( 23 |31| 38 | 44 | 58 | 73 | 88 | 103 | 145 | 168 | 208 | 250 | 296 | 328

2 A

©

@ |Maximum Applicable 5 | 75|10 | 15 |20| 25 30 | 40 | 50 | 60 | 75 | 100 | 125 | 150 | 175 | 215 | 250

2 |Motor "HP (Kw) (3.7)|(5.5) [(7.5)| (11) |(15)| (18.5) | (22) | (30) | (37) | (45) | (55) | (75) | (90) |(110)|(132)|(160)|(185)

=i

©  |Maximum Output 3-phase 380V~480V
Voltage (V)

AR G Based on parameter setting 0.1~400.0 Hz
Frequency (Hz)

. el Vel 3-phase 380V~480V, 50/60Hz

= |Frequency

Q.

» |Allowable Voltage 15% ~ +10%

g Fluctuation

8 Allowable Frequency +504
Fluctuation
*1: Take standard 4-pole induction motor as the base.

*2: F510 model is designed to be used in variable torque (VT) application with overload capability of 120% for 1 min.
The following table shows the maximum output frequency for each control mode.
Maximum

Control mode Other settings output

frequency
VIF Unlimited 400Hz
230V 5~15HP, 460V 5~20HP 150Hz
230V 20~30HP, 460V 25HP 110Hz
460V 30~40HP 100Hz
SLV
230V 40~125HP, 460V 50~215HP, carrier (11-01) is set as 8K or below 8K. 100Hz
230V 40~125HP, 460V 50~215HP, carrier (11-01) is set as above 8K. 80Hz
230V 150~175HP, 460V 250~800HP 100Hz
PMSLV Unlimited 400Hz
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3.19 General Specifications

Operation Modes

LED keypad with seven-segment display *5 and LCD keypad (Optional HOA LCD keypad); all LCD
keypad with parameter copy function

Control Modes

V/F, SLV, PMSLV with space vector PWM mode

Frequency Control
Range

0.1Hz~400.0Hz

Frequency Accuracy
(Temperature change)

Digital references: +0.0194(-10 to +40°C), Analog references: +0.1% (25°C+10°C)

Speed Control

+0.596 (Sensorless Vector Control Mode)‘l

Accuracy
g E:eesqoulﬁ{]ig)rl] g Digital references: 0.01Hz , Analog references: 0.06Hz/60Hz
2 | Output Frequency
% Resolution 0.01Hz
g Inverter Overload 120%/1 min
z gfeq“ency S DC 0~+10V / 0~20mA or 4~20mA
ignal
© Accelerat!on/ . 0.0~6000.0 seconds ( separately set acceleration and deceleration time )
‘E Deceleration Time
8 \éﬁgfggélr:ir;?cusency Custom V/F curve based on parameters
Braking Torque About 20%
Mai Auto tuning, Soft-PWM, Over voltage protection, Dynamic braking, Speed search, Restart upon
ain Control . . S
Functions mpmentary power loss, 2 sets of PID control, Slip Com.pensatlon, RS-485 communication standard,
Simple PLC function, 2 sets of analog outputs, Safety switch
Accumulated power-on/ run time, 4 sets of fault history records and latest fault record state,
Energy-saving function setting, Phase loss protection, Smart braking, DC braking, Dwell > S curve
Other Functions acceleration and deceleration, Up/Down operation, Modbus, BACnet MS/TP and Metasys N2
communication protocol, Display of multi-engineering unit, Local/ Remote switch, SINK/SOURCE input
interface selection, User parameter settings
St . Current level can be setting (It can be set separately in acceleration or constant speed; it can be set
all Prevention ; . L )
with or without protection in deceleration)
Instantaneous Over
gﬁ;rr?nél(r(cjﬁ?[ z(agg)Output Inverter stops when the output current exceeds 160% of the inverter rated current
Protection
Inverter Overload If inverter rated current 120%/1min is exceeded, inverter stops. The factory default carrier frequency is
Protection (OL2) 2~4KHZ™?
é mﬂ%ﬁrégﬁ) Electrical overload protection curve
2 | Over voltage (OV) If the main circuit DC voltage rises over 410V (230V class)/ 820V (460V class), the motor stops
T | Protection running.
S Under voltage (UV) If the main circuit DC voltage falls below 190V (230V class) /380V (460V class), the motor stops
= | Protection running.
§ AUOARESHE i Power loss exceeds 15ms
© | Momentary Power . o .
T | Loss Auto-restart function available after momentary power loss in 2 sec.
S:loet;hg?ggom Use temperature sensor for protection.
Crame! = (17 Use current sensor for protection
Protection '
:?gilg;tso::harge When main circuit DC voltage =50V, the CHARGE LED turns on.

Output Phase Loss
(OPL) Protection

If the OPL is detected, the motor stops automatically.
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Installation Location

Indoor (protected from corrosive gases and dust)

Ambient Temperature

-10~+40°C(14°F~104°F) (IP20/NEMA1 or NEMA12), -10~+50°C(14°F~122°F) (IP00) without de-rating;
with de-rating, its maximum operation temperature is 60°C(140°F).

Storage Temperature

-20~+70°C(-4°F~+158°F)

Environment
Specifications

Humidity

95%RH or less (ho condensation)

Altitude and Vibration

Altitude of 1000m (3181ft) or below, below 5.9m/s2(0.6G)

Communication Function

Built-in RS-485 as standard (Modbus protocol with RJ45/ BACnet/ Metasys N2)

PLC Function

Built-in

EMI Protection

The built-in noise filter complies with EN61800-3 available for inverters 460V 75HP or below (IP20) /
460V 60HP or
below

EMS Protection

in compliance with EN61800-3

CE
Safety Declaration

in compliance with EN61800-3 (CE & RE) and EN61800-5-1 (LVD, Low-Voltage Directive)

Certification UL
Certification

UL508C

Accessories

1 to 8 Pump card, HOA keypad, Profibus card

*1: Speed control accuracy will be different from the installation conditions and motor types.
*2: The factory default carrier frequency varies with each rating rating.
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3.20 Inverter Derating Based on Carrier Frequency

230V Models
Note: Derating curve current of carrier frequency means inverter rated current.

Rated Current

Ratio 100% 230V 5~20HP Model | 2005 | 2008 | 2010
A / A | 76% | 83% | 83%
""" B | 61% | 67% | 67%
B Model | 2015 | 2020 | 2025
----- e EEEEEEEEEEEED A | 83% | 84% | 87%
i ! B | 66% | 67% | 70%
| E Carrier Frequency
! i (Fc)
0 2KHz 8KHz 16KHz
Rated Current
Ratio 100% 230V 30~50HP
A : /
----- Model| 2030 | 2040 | 2050
! A | 92% | 77% | 83%
B ! B | 74% | 62% | 67%
i ! Carrier Frequency
0  2KHz 8KHz 16kHz ~ (FO)
Rated Current
Ratio 100% 230V 60~125HP Model | 2060 | 2075 | 2100 | 2125
N ’ ; A | 85% | 90% | 86% | 91%
----- / B | 68% | 72% | 69% | 73%
B | !
I : Carrier Frequency
0  2KHz 5KHz 10kHz  (FO)

3-34




460V Models

Rated Current

Ratio 100%
A
B
Rated Current
Ratio
100%
78%
47%

Rated Current

Ratio 100%
A

460V 5~30HP

U

/

4KHz

8KHz

16KHz

Carrier Frequency
(Fe)

460V 40HP

U T

e

0 4KHz

8KHz

16KHz

Carrier Frequency
(Fc)

460V 50~60HP

U T

0 4KHz

8KHz

12KHz

3-35

4050
A 83%
B 67%

4060
85%
68%

Carrier
Frequency (Fc)

Carrier
Frequency (Fc)

Model | 4005 | 4008 | 4010 | 4015
A [100% | 83% | 85% | 78%
B 60% | 50% | 51% | 47%
Model | 4020 | 4025 | 4030
A 77% | 82% | 89%
B 46% | 49% | 53%




Rated Current
Ratio 100% 460V 75~215HP

Al 1\ /

Model | 4075 | 4100 | 4125
A 88% | 81% | 91%
B 62% | 57% | 64%

Model | 4150 | 4175 | 4215
A 87% | 86% | 88%
B 61% | 60% | 61%

L e e - =

Carrier

0 4KHz 5KHz 10KHz Frequency (Fc)

Rated Current
Ratio 100%

88%) --------4--- ,/

460V 250HP

78%} -------- L

Carrier Frequency
(Fe)

e

0 2KHz 3KHz 8KHz

3.21 Inverter Derating Based on Temperature

Note: Adjust the inverter rated current for ambient temperature to ensure the appropriate application.

lout
Rated Current 1009
Ratio
60%
Temperature
0 40°C 60°C
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3.22 Inverter Dimensions (IPO0 / IP20)

(@)

230V: 5-7.5HP/ 460V: 5-10HP

=3 1

Inverter Model

Dimensions in inch (mm)

w H D w1 H1 t d | NWin Ibs (kg)

51 | 10. 97 | 480 | 1051 | 0.2 _
Fo10-2005¢3 (515130) (372? (i??) (122) (2657) 0(7)8 M6 ?3_38{;

551 | 1098 | 6.97 | 4.80 | 1051 | 0.28 8.38
Fo10-2008-C3 1 140) | 79y | arn) | azo) | ey | @ | M° (3.8)
Fo10-4005-¢3 (5153) 13%2? (61'377) (ﬁ;) 26% 0('72)8 M6 f;’:)

51 | 10. 97 | 480 | 1051 | 0.2 _
Fo10-4008-C3 (51;30) (272? (i??) (132) (2657) 0(7)8 M6 ?3_388)

51 | 10. 97 | 480 | 1051 | 0.2 _
Fo10-4010¢3 (514?0) (272;)3 (i??) (152) (2657) 0(7)8 M6 ?3_3;
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(b) 230V: 10-30HP/ 460V: 15-40HP (1P20)

[C]

T
Inverter Model Dimensions in inch (mm) .

W H D w1 H1 t d NW in Ibs (kg)

27 11.81 4 7. 11.2 . 13.67
F510-2010-C3 (510) (303) (5156)3 (155) (286)6 (2.2;5 M6 (2.2)

8.27 1181 | 846 | 756 | 11.26| 0.06 13.67
F510-2015-C3 (210) (300) | (215) | (192) | (286) | (1.6) M6 (6.2)

1043 | 14.17 | 886 | 9.65 | 13.39 | 0.06 22.05
F510-2020-C3 (265) (360) | (225) | (245) | (340) | (1.6) M8 (10)

1043 | 14.17 | 886 | 9.65 | 13.39 | 0.06 22.05
F510-2025-C3 (265) (360) | (225) | (245) | (340) | (1.6) M8 (10)
e AR L

8.27 1181 | 846 | 756 | 11.26| 0.06 13.67
F510-4015-C3 (210) (300) | (215) | (192) | (286) | (1.6) M6 (6.2)

8.27 1181 | 846 | 756 | 11.26| 0.06 13.67
F510-4020-C3 (210) (300) | (215) | (192) | (286) | (1.6) M6 (6.2)
F510-4025-C3 (12%:)3 gég (i';;:) é’f; gﬁ ?i.oe(s) M8 2(21.c()))5
e AR L

1043 | 14.17 | 886 | 9.65 | 13.39 | 0.06 22.05
F510-4040-C3 (265) (360) | (225) | (245) | (340) | (1.6) M8 (10)
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(c) 230V: 40-50HP/ 460V: 50-75HP (1P00)

e
o1 L .
I @
Bl
I ]
@ 8
N n 1
Inverter Model Dimensions in inch (mm) _
W H D w1 H1 t d |NW.in Ibs (kg)
11.18 20.67 9.92 8.66 | 19.88 0.06 66.14
F510-2040-C3 M8
(284) (525) | (252) | (220) | (505) (1.6) (30)
11.18 20.67 9.92 8.66 | 19.88 0.06 66.14
F510-2050-C3 M8
(284) (525) | (252) | (220) | (505) (1.6) (30)
11.18 20.67 9.92 8.66 | 19.88 0.06 66.14
F510-4050-C3 M8
(284) (525) | (252) | (220) | (505) (1.6) (30)
11.18 20.67 9.92 8.66 | 19.88 0.06 66.14
F510-4060-C3 M8
(284) (525) | (252) | (220) | (505) (1.6) (30)
11.18 20.67 9.92 8.66 | 19.88 0.06 66.14
F510-4075-C3 M8
(284) (525) | (252) | (220) | (505) (1.6) (30)
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(d) 230V: 60-125HP/ 460V: 100-250HP (IP00)

w /g D
F - 1.4
o 1 e
@; O % -
| T ® ) nnnn
1Nl
| . S
©; O |
i N ) 9 I
Dimensions in inch (mm)
Inverter Model
w H D w1 H1 t d |[NWin Ibs (kg)
13.54 22.83 11.81 9.84 22.05 | 0.06 M10 89.29
F510-2060-C3 (344) (580) (300) (250) (560) | (1.6) (40.5)
13.54 22.83 11.81 9.84 22.05 | 0.06 M10 89.29
F510-2075-C3 (344) (580) (300) (250) (560) | (1.6) (40.5)
18.07 31.10 12.78 12.60 29.92 | 0.06 M10 163.14
F510-2100-C3 (459) (790) | (324.5) | (320) (760) | (1.6) (74)
18.07 31.10 12.78 12.60 29.92 | 0.06 M10 163.14
F510-2125-C3 (459) (790) | (324.5) | (320) (760) | (1.6) (74)
13.54 22.83 11.81 9.84 22.05 | 0.06 M10 89.29
F510-4100-C3 (344) (580) (300) (250) (560) [ (1.6) (40.5)
13.54 22.83 11.81 9.84 22.05 | 0.06 M10 89.29
F510-4125-C3 (344) (580) (300) (250) (560) | (1.6) (40.5)
18.07 31.10 12.78 12.60 29.92 | 0.06 M10 163.14
F510-4150-C3 (459) (790) | (324.5) | (320) (760) | (1.6) (74)
18.07 31.10 12.78 12.60 29.92 | 0.06 M10 163.14
F510-4175-C3 (459) (790) | (324.5) | (320) (760) | (1.6) (74)
18.07 31.10 12.78 12.60 29.92 | 0.06 M10 163.14
F510-4215-C3 (459) (790) | (324.5) | (320) (760) | (1.6) (74)
18.07 31.10 12.78 12.60 29.92 | 0.06 M10 163.14
F510-4250-C3 (459) (790) | (324.5) | (320) (760) | (1.6) (74)
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(e) 230V: 60-125HP/ 460V: 100-250HP (1P20)

g 9) 0
At = [ .
Dimensions in inch (mm)
Inverter Model
W H D W1 H1 t d NW in Ibs (kg)
13.72 29.13 | 11.81 9.84 22.05 | 0.06 97.00
F510-2060-C3 M10
(348.5) (740) (300) (250) (560) (1.6) (44)
13.72 29.13 | 11.81 9.84 22.05 | 0.06 97.00
F510-2075-C3 M10
(348.5) (740) (300) (250) (560) (1.6) (44)
18.25 43.50 12.78 12.60 29.92 0.06 178.57
F510-2100-C3 M10
(463.5) (1105) |(324.5)| (320) (760) (1.6) (81)
18.25 43.50 12.78 12.60 29.92 0.06 178.57
F510-2125-C3 M10
(463.5) (1105) |(324.5)| (320) (760) (1.6) (81)
F510-2150-C3 27.17 39.37 16.14 | 20.87 10.43 | 37.80 M10 405.651
(690) (1000) | (410) (530) (265) (960) (184)
13.72 29.13 | 11.81 9.84 22.05 | 0.06 97.00
F510-4100-C3 M10
(348.5) (740) (300) (250) (560) (1.6) (44)
13.72 29.13 | 11.81 9.84 22.05 | 0.06 97.00
F510-4125-C3 M10
(348.5) (740) (300) (250) (560) (1.6) (44)
18.25 43.50 12.78 12.60 29.92 0.06 178.57
F510-4150-C3 M10
(463.5) (1105) |(324.5)| (320) (760) (1.6) (81)
F510-4175-C3 18.25 43.50 12.78 12.60 29.92 0.06 M10 178.57
(463.5) (1105) |(324.5)| (320) (760) (1.6) (81)
18.25 43.50 12.78 12.60 29.92 0.06 178.57
F510-4215-C3 M10
(463.5) (1105) |(324.5)| (320) (760) (1.6) (81)
18.25 43.50 12.78 12.60 29.92 0.06 178.57
F510-4250-C3 M10
(463.5) (1105) |(324.5)| (320) (760) (1.6) (81)
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4. Keypad and Programming Functions
4.1 LCD Keypad

4.1.1 Keypad Display and Keys

Reverse Direction

Forward Direction Status Indicator External Sequence
Status Indicator Indicator
Fault Status External Reference
Indicator o REMOTES Indicator
FATJGLT Fc\:VED ::V sfo RfF )
LCD Display
Fref Ref
12-16=005.00Hz
12-17=000.00Hz
12-18=0000.0A
8 button
Run Status Membrane Keypad
Indicator
Stop Status
Indicator
DISPLAY Description
LCD Display Monitor inverter signals, view / edit parameters, fault / alarm display.
LED INDICATORS
FAULT LED ON when a fault or alarm is active.
FWD LED ON when inverter is running in forward direction, flashing when stopping.
REV On when inverter is running in reverse direction, flashing when stopping.
SEQ LED ON when RUN command is from the external control terminals or from serial
communication
REF LED ON when Frequency Reference command is from the external control terminals
or from serial communication
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KEYS (8) Description

RUN RUN Inverter in Local Mode

STOP STOP Inverter

A Parameter navigation Up, Increase parameter or reference value

v Parameter navigation Down, Decrease parameter or reference value
FWD/REV Used to switch between Forward and Reverse direction

Used to scroll to next screen

DSP/FUN . . :
Frequency screen >Function selection->Monitor parameter
</ RESET Selects active seven segment digit for editing with the A ¥ keys
Used to reset fault condition.
READ / ENTER Used to read and save the value of the active parameter

Auto-Repeat Keys

Holding the AUP or YDOWN key for a longer period of time will initiate the auto-repeat function resulting in the
value of the selected digit to automatically increase or decrease.

Note: HOA LCD keypad is available as an option.
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4.1.2 Keypad Menu Structure
Main Menu

The A510 inverter main menu consists of two main groups (modes). The DSP/FUN key is used to switch between
the monitor mode and the parameter group mode.

Power-up i > Monitor Mode » Parameter Group Mode
Mode Description
Monitor Mode View inverter status, signals and fault data.
Parameter Group Mode Access to available parameter groups.

All the available parameter groups are listed in the Parameter Group Mode use the up and down keys to select a
group and press Read/Enter key to access its parameters.

Parameter Group Mode Select parameter group
@, |1®
N NG
Parameter Mode Select parameter
@, |®
Ty NG
Parameter Edit Mode Change parameter setting

Fig. 4.1.2.1 Parameter Group Structure

Notes:
- Always perform an auto-tune on the motor before operating the inverter in vector control (sensorless vector.
Auto-tuning mode will not be displayed when the inverter is running or when a fault is active.

- To scroll through the available modes, parameter groups or parameter list press and hold the up or down key.
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Monitor Mode

In monitor mode inverter signals can be monitored such as output frequency, output current and output voltage,
etc...) as well as fault information and fault trace. See Fig 4.1.2.2 for keypad navigation.

Power ON

Group (osp ) Monitor
00 Basic Func. """/ Freq Ref

12-16=005.00Hz
01 V/F Pattern. A _________
12-17=000.00Hz
02 Motor Parameter 12-18=0000.0A
(osp ) Monitor
W FIt Freq Ref

12-15=000.00Hz

12-17=000.00Hz
12-18=0000.0A

vy 1a

Monitor
Flt DC Voltage
12-14=0000.0V
12-17=000.00Hz
12-18=0000.0A

Fig 4.1.2.2 Monitor Mode

Notes:
- To scroll through the available monitor parameter list, press and hold the A (up) or ¥ (down) key.



Programming Mode

In programming mode inverter parameters can be read or changed. See Fig 4.1.2.3 for keypad navigation.

Monitor
Freq Ref
12-16=005.00Hz

12-17=000.00Hz
12-18=0000.0A

‘ Parameter Group Parameter Parameter

o Selection Mode Group Mode
ENTER /7 N READ

Edit Mode

00-00

Group PARA 00 |— —— o T e e =
00 Basic Func. -00 Control Method Control Method —p
L 01 V/F Pattern -01 Motor Direction ~  |[——— ——— — — — — — — |
02 Motor Parameter DSP 302{RuniSource |
FUN FUN I
| Press ¥ or A
v A I .
key to edit
READ I
ENTER 00-01 parameter
PARA 0o Motor Direction ! value, and
-00 Control Method — )
-01 Motor Direction | g 0 - T T T T T T | press
(}——| 0 Forward
-02 Run Source osp (0-1) | READ/ENTER
o | key to save
| the change.
v A |
|
|
PARA Run Source —
-00 Control Method ——————— — = —_— e — — — =
-01 Motor Direction 0 Digital Op
-02 Run Source (0~4)
<1>

Group
00 Basic Fun.
01 V/F Pattern

02 Motor Parameter
DSP
FUN

_READ “+—» To parameters
ENTER

Group

00 Basic Fun. —

01 V/F Pattern -

02 Motor Parameter

Fig 4.1.2.3 Programming Mode
Notes:

- The parameters values can be changed from the Edit screen with the up, down and </ RESET shift key.
- To save a parameter press the READ/ENTER key.

- Refer to section 4.3 for parameter details.

- Pressthe A (up) or ¥ (down) key to scroll parameter groups or parameter list.
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Auto-tuning Mode (Sensorless Vector Only)

In the auto-tuning mode motor parameters can be calculated and set automatically based on the selected control
mode. See Fig 4.1.2.4 for keypad navigation.

Group
17 Auto-tuning

18 Slip Compen
19 Traverse Func.

-01 Tune Mode Sel
-02 Motor Rated Power
-03 Motor Rated Curr.

PARA 17
-01 Tune Mode Sel
-02 Motor Rated Power
-03 Motor Rated Curr.

-01 Tune Mode Sel
-02 Motor Rated Power
-03 Motor Rated Curr.

PARA 17
-08 Mtr No-Load Volt
-10 Auto-tuning Run
-11 Auto-tuning Err

-f}—— O Rotational

_psp. 0-~2)

| 5.50 KW
osp (0.00 — 600.00)
FUN < 5.50>
ReAD Edit 17-02
Motor Sel
0006.8 A

ose. (0000.9~0009.2)
< 0006.8 >

Tune Mode Sel ———»

FUN \<0> )

( Edit 17-01
Motor Rated Power

Edit
Auto-tuning Run

1 Enable

*1HP = 0.746KW

Edit 17-00 : Press A or ¥ key to change the value.

| Auto-tune, when load is coupled to the
| motor.

|
|
I Warning: Do not use “0” , Rotation :
|
|

Edit

Autotuning ?

000.00Hz-000.0A

(Press Run Key)

Edit
Autotuning

SSS>S>>>>>>>>>>
48.0Hz — 14.0A

(Rotational)

sTOP Tuning Tuning
successful fault
A /
Edit Edit Edit
Autotuning Autotuning ATEO1
SSS35535555555> SSSSSSSS53S5555555555>> SSS555555555555>
0.0Hz — 0.0A 48.0Hz — 14.0A Motor Data Error
Aborted Successful Uncompleted

FUN

Notes:

Fig 4.1.2.4 Auto-tuning Mode

- Set correct motor parameters by referring to motor nameplate.

- Refer to section 4.3 for parameter details.
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Notes:

1. Use the up and down keys to scroll though the auto-tuning parameter list. Depending on the selected control
mode in parameter 00-00, some of the auto-tuning parameters will not be accessible. (Refer to the
Auto-tuning Group 17 parameters).

2. After entering the motor nameplate rated output power (17-01), rated current (17-02), rated voltage (17-03),
rated frequency (17-04), rated speed (17-05) and number of motor poles (17-06), select the automatic tuning
mode and press the RUN key to perform the auto-tuning operation. When auto-tuning is successful the
calculated motor parameters will be saved into parameter group 02 (motor parameters).

3. (a) “Rotational” will be displayed during rotational auto-tuning (17-00=0) and the motor will rotate during
auto-tuning. Ensure that it is safe to operate the motor before pressing the RUN key.
(b) “Stationary” will be displayed during stationary auto-tuning (17-00=1); the motor shaft does not rotate.
(c) The RUN LED (in the upper left corner of the RUN key) will be lit during auto-tuning.
(d) The LCD display shows “>>>" or "Atund" during the auto-tuning process.

4. Press the STOP key on the keypad to abort the auto-tuning operation.

5. In case of an auto-tuning fault, a fault message and the uncompleted message are displayed on the keypad.
The RUN LED will be flashing and the motor will coast to stop. (Refer to section 10.4 for the Auto-tuning
Faults.) The auto-tuning fault can be cleared by pressing the RESET key after which the keypad displays the
auto-tuning mode again.

All motor parameters (group 02 and group 17 parameters) will revert back to their factory settings if a fault
occurs. The motor data must be re-entered before starting the auto-tuning function again. The keypad shows

“>>>” during an auto-tuning fault.

6. Upon successful completion of an auto-tune, the RUN LED will turn off. Press the DSP/FUN key to return to
the main menu to select the next operation. The auto-tuning procedure takes approximately 50 seconds.
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4.2 Parameters

Parameter group Name

Group 00 Basic Parameters

Group 01 V/F Control Parameters

Group 02 IM Motor Parameters

Group 03 External Digital Input and Output Parameters
Group 04 External Analog Input and Output Parameters
Group 05 Multi-Speed Parameters

Group 06 Automatic Program Operation Parameters
Group 07 Start /Stop Parameters

Group 08 Protection Parameters

Group 09 Communication Parameters

Group 10 PID Parameters

Group 11 Auxiliary Parameters

Group 12 Monitoring Parameters

Group 13 Maintenance Parameters

Group 14 PLC Parameters

Group 15 PLC Monitoring Parameters

Group 16 LCD Parameters

Group 17 Automatic Tuning Parameters

Group 18 Slip Compensation Parameters

Group 19 Wobble Frequency Parameters

Group 20 Speed Control Parameters

Group 21 Torque And Position Control Parameters
Group 22 PM Motor Parameters

Group 23 Pump, HVAC and Compressor

Group 24 Option Card Parameters
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Group 00: Basic Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV
0: VIF
00-00 [Control Mode Selection 2: SLV 0 - @) o O *3
5: PM SLV
0:F d
00-01 [Motor’s Rotation Direction orwar 0 - @) o O *1
1: Reverse
0: Keypad
Main Run Command Source 1: External Terminal (Control Circuit)
00-02 [N =Y . 2: Communication Control (RS-485) 0 - lol oo
Selection
3:PLC
4: RTC (Real-time Clock)
0: Keypad
Alternative Run Command 1: External Terminal (Control Circuit)
00-03 [ crnatve kun L-omma 2: Communication Control (RS-485) 2 - |lo|l oo
Source Selection
3: PLC
4: RTC (Real-time Clock)
0: English
00-04 [Language Selection 1: Simple Chinese 0 - 0] (0] 0]
2: Traditional Chinese
0: Keypad
1: External Terminal (Analog All)
i 2: Terminal P/ DOWN
00-05 Main Frequen(.:y Command ermina .Cor.nmand UP/ DO 0 i o o o
Source Selection 3: Communication Control (RS-485)
6: RTC
7. Al2 Auxiliary Frequency
0: Keypad
1: External Terminal (Analog All)
00-06 IAlternative Frequency Command | 2: Terminal Command UP/ DOWN 3 i o o o
Source Selection 3: Communication Control (RS-485)
6: RTC
7. Al2 Auxiliary Frequency
. . 0: Main Frequency
Main and Alternative Frequenc
00-07 q y 1: Main Frequency + Alternative 0 - O (0] o
Command Modes
Frequency
00-0g [cOmmunication Frequency 0.00-400.00 000 |Hz| 0o | o | O
Command Range
00-09 Communication Frequency 0: Do not save when _power is off. 0 i o o o
Command Memory Selection 1: Save when power is off.
0: PID is bound to lower limit frequency
Selection of PID Lower Limit when inverter sleeps.
00-11 ) - 0 - 0] o 0]
Frequency 1: PID is bound to OHz when inverter
sleeps.
00-12 |Upper Limit Frequency 0.1~109.0 100.0 % @) (0] 6]
00-13 |Lower Limit Frequency 0.0~109.0 0.0 % @) (0] 6]
00-14 |Acceleration Time 1 0.1~6000.0 - O (0] O *1
00-15 [Deceleration Time 1 0.1~6000.0 - O (0] O *1
00-16 [Acceleration Time 2 0.1~6000.0 - O (0] O *1
00-17 [Deceleration Time 2 0.1~6000.0 - O (0] O *1
00-18 Jog Frequency 0.00~400.00 6.00 Hz ©) O ©) *1
00-19 PJog Acceleration Time 0.1~0600.0 - S ©) 0 ©) *1




Group 00: Basic Parameters

Control Mode
Code Parameter Name Setting Range Default | Unit PM |Attribute
V/IF | SLV
SLV
00-20 [Jog Deceleration Time 0.1~0600.0 - S @) (0] @) *1
00-21 |Acceleration Time 3 0.1~6000.0 - S @) (0] @) *1
00-22 |Deceleration Time 3 0.1~6000.0 - S @) (0] @) *1
00-23 |Acceleration Time 4 0.1~6000.0 - S @) (0] @) *1
00-24 |Deceleration Time 4 0.1~6000.0 - S @) (@) @) *1
Switch-Over Frequency of
00-25 IAcc/Dec Time 1 (;nd Ti{ne 4 0.0~400.0 0.0 Hz © o ©
00-26 [Emergency Stop Time 0.1~6000.0 5.0 S @) (0] @)
0: Positive Characteristic
(0~10V/4~20mA is corresponding to
00-28 Command Characteristic O~100%) _ 0 i o o o
Selection of Master Frequency 1: Negative Characteristic
(0~10V/4~20mA is corresponding to
100~0%)
0: Default Value
1: Water Supply Pump
2: Reserved
2: Exhaust fan
00-32 [Application Selection Presets 3: HVAC 0 - 0] (0] (0]
4: Compressor
5: Reserved
6. Reserved
7. Reserved
Modified Parameters 0: Enable
00-33 (only for LCD) 1: Disable 0 i ©]1 010
00-41 |User Parameter O - @) (©) @)
00-42 |User Parameter 1 - @) (©) @)
00-43 |User Parameter 2 - @) (©) @)
00-44 |User Parameter 3 - @) (©) @)
00-45 |User Parameter 4 - O] O ©)
00-46 |User Parameter 5 - O] O ©)
00-47 |User Parameter 6 Set 13-06 = 1, and enable user - O o O
00-48 |User Parameter 7 parameter. - O o O
00-49 |User Parameter 8 Setting Range: 01-00 ~24-06 - (0] (0] 0
00-50 |User Parameter 9 (only used in LCD keypad) - ol o |]oO
00-51 |User Parameter 10 - @) (©) @)
00-52 |User Parameter 11 - @) (©) @)
00-53 |User Parameter 12 - O] O ©)
00-54 |User Parameter 13 - O] O ©)
00-55 |User Parameter 14 - O] O ©)
00-56 |User Parameter 15 - O] O ©)
*notel:

Default value is 1 in software V1.1 or the previous (external control); Default value is 0 in software V1.2 or the following (keypad).
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Group 01: V/F Control Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM [Attribute
VIF | SLV
SLV
01-00 |V/F Curve Selection O~FF 6 - @) X X *3
01-02 |Maximum Output Frequency 20.0~400.0 60.0 Hz @) @) @)
01-03 |Maximum Output Voltage 230V: 0.1-255.0 230.0 \Y ) X X
P g 460V: 0.2~510.0 460.0
01-04 |Middle Output Frequency 2 0.0~400.0 0.0 Hz @) X X
) 230V: 0.0~255.0
01-05 |Middle Output Voltage 2 0.0 \% 0] X
460V: 0.0~510.0 X
01-06 |Middle Output Frequency 1 0.0~400.0 30 Hz @) X X
) 230V: 0.0~255.0 40.2
01-07 |Middle Output Voltage 1 \% @) X X
460V: 0.0~510.0 80.4
01-08 |Minimum Output Frequency 0.0~400.0 15 Hz @) @) @)
. 230V: 0.0~255.0 6.9
01-09 [Minimum QOutput Voltage \Y 0] X X
460V: 0.0~510.0 13.8
01-10 [Torque Compensation Gain 0.0~2.0 0.5 - O X X *1
01-11 Selection of Torque 0: Torque Compensation Mode 0 0 ) o N N
Compensation Mode 1: Torque Compensation Mode 1
01-12 |Base Frequency 10.0~400.0 60.0 Hz ©) ©) ©)
230V: 0.0~255.0 230.0
01-13 |Base Output Voltage \% @) X X
460V: 0.0~510.0 460.0
230V: 155.0~255.0 230.0
01-14 |Input Voltage Settin \% (0] (0]
pu ge >eting 460V: 310.0~510.0 460.0
01-15 [Torque Compensation Time 0~10000 200 ms
Group 02: IM Motor Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM | Attribute
VIF | SLV
SLV
02-00 [No-Load Current 0.01~600.00 KVA A @) X X
V/F mode is 10%~200% of inverter’s
rated current;
02-01 |Rated Current SLV mode is 25%~200% of inverter's | VA | A | O | © | X
rated current.
02-03 [Rated Rotation Speed (RPM) 0~60000 KVA |Rpm| O (0] X
230V: 50.0~240.0 230.0
02-04 [Rated Voltage \% 0 (0] X
460V: 100.0~480.0 460.0
02-05 [Rated Power 0.01~600.00 KVA kW @) (0] X
02-06 [Rated Frequency 10.0~400.0 60.0 Hz @) O X
02-07 [Poles 2~16 (Even) 4 - 0] (0] X
02-09 [Excitation Current 15.0~70.0 KVA % X (0] X
02-10 [Core Saturation Coefficient 1 1~100 KVA % X (0] X
02-11 |Core Saturation Coefficient 2 1~100 KVA % X (0] X
02-12 |Core Saturation Coefficient 3 80~300 KVA % X (0] X
02-13 |Core Loss 0.0~15.0 KVA % @) X X
02-15 [Resistance between Wires (R1) | 0.001~60.000 KVA Q 0] (0] X
230V: 50~240
02-19 [No-Load Voltage KVA \% X (0] X
460V: 100~480
02-33 | Leakage Inductance Ratio 0.1~15.0 KVA % X (0] X
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Group 02: IM Motor Parameters

Code Parameter Name

Setting Range

Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

02-34 | Slip Frequency

0.10~20.00

KVA

Hz

X

O

X

Group 03: External Digital Input and Output Parameters

Code Parameter Name

Setting Range

Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

Multi-function Terminal Function

03-00 Setting-S1

0: 2-Wire Sequence
(ON: Forward Run Command)

1: 2-Wire Sequence
(ON: Reverse Run Command)

o

Multi-function Terminal Function

03-01 Setting-S2

: Multi-Speed Setting Command 1

: Multi-Speed Setting Command 2

: Multi-Speed Setting Command 3

Multi-function Terminal Function

03-02 Setting-S3

: Multi-Speed Setting Command 4

: Forward Jog Run Command

Multi-function Terminal Function

03-03 Setting-S4

: Reverse Jog Run Command

: UP Frequency Increasing Command

Multi-function Terminal Function

03-04 Setting-S5

O[N] |WIN

: DOWN Frequency Decreasing
Command

10: Acceleration/ Deceleration Setting
Command 1

11: Inhibit Acceleration/ Deceleration
Command

O |O|o|Oo(Oofo|0o|0o

O [O|0|0O|0o|0O|0o|0o

O |O|0o|Oo(Oofo|0o|0o

o

@]

o

Multi-function Terminal Function

03-05 Setting-S6

12: Main/Alternative Run command
Switching

13: Main/Alternative Frequency
Command Switching

14: Emergency Stop
(Decelerate to Zero and Stop)

15: External Baseblock Command
(Rotation freely to Stop)

16: PID Control Disable

17: Fault Reset (RESET)

18: Reserved

19: Speed Search 1(from the maximum
frequency)

20: Manual Energy Saving Function

21: PID Integral Reset

22~23: Reserved

24: PLC Input

25: External Fault

26: 3-Wire Sequence
(Forward/ Reverse Command)

27: Locall Remote Selection

28: Remote Mode Selection

29: Jog Frequency Selection

30: Acceleration/ Deceleration Setting
Command 2

31: Inverter Overheating Warning

17

oo O

Oo|X| O

O|X| X
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Group 03: External Digital Input and Output Parameters

Code

Parameter Name

Setting Range

32: Reserved

33: DC Braking

34: Speed Search 2
(from Frequency Command)

35: Timing Function Input

36: PID Soft Start Disable

37~40: Reserved

41: PID Sleep

42~46: Reserved

47: Fire Mode (Forced to Run Mode)

48: KEB Acceleration

49: Parameters Writing Allowable

50: Unattended Start Protection (USP)

51~52: Reserved

53: 2-Wire Self Holding Mode (Stop
Command)

54: Switch PID1 and PID2

55: RTC Timer Switch

56: RTC Offset Switch

57: Forced Frequency Run

58: Run Permissive Function

Default

Unit

Control Mode

VIF

SLV

PM
SLV

@]

o

O

O|0 (oo

Oo|o|x|O

O|0(Xx|O

Attribute

03-08

(S1~S6) DI Scan Time

0: Scan Time 4ms
1: Scan Time 8ms

03-09

Multi-Function Terminal (S1-S4
Type Selection)

xxx0b:S1 A Contact
xxx1b:S1 B Contact

xx0xb:S2 A Contact
xx1xb:S2 B Contact

x0xxb:S3 A Contact
x1xxb:S3 B Contact

Oxxxb:S4 A Contact
1xxxb:S4 B Contact

0000b

03-10

Multi-Function Terminal (S5-S6
Type Selection)

xxx0b:S5 A Contact
xxx1b:S5 B Contact

xx0xbh:S6 A Contact
xx1xb:S6 B Contact

x0Oxxb: Reserved
x1xxb: Reserved

Oxxxb: Reserved
1xxxb: Reserved

0000b

03-11

Relay (R1A-R1C) Output

0: During Running

1: Fault Contact Output

2: Frequency Agree

03-12

Relay (R2A-R2C) Output

3: Setting Frequency Agree
(03-13 + 03-14)

4: Frequency Detection 1
(> 03-13, Hysteresis interval 03-14)

5: Frequency Detection 2
(< 03-13, Hysteresis interval 03-14)

6: Automatic Restart
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Group 03: External Digital Input and Output Parameters

Code

Parameter Name

Setting Range

7~8: Reserved

9: Baseblock

10~11: Reserved

12: Over-Torque Detection

13: Current Agree

14~17: Reserved

18: PLC Status

19: PLC Control Contact

20: Zero Speed

21: Inverter Ready

22: Undervoltage Detection

23: Source of Operation Command

24: Source of Frequency Command

25: Low Torque Detection

26: Frequency Reference Missing

27: Timing Function Output

1

28~31: Reserved

32: Communication Control Contacts

33: RTC Timer 1

34: RTC Timer 2

35: RTC Timer 3

36: RTC Timer 4

37: PID Feedback Loss

38: Brake Release

Default

Unit

Control Mode

VIF

SLV

PM
SLV

O

Attribute

03-13

Frequency Detection Level

0.0~400.0

0.0

Hz

03-14

Frequency Detection Width

0.1~25.5

2.0

Hz

03-15

Current Agree Level

0.1~999.9

0.1

03-16

Delay Time of Current Agree
Function

0.1~10.0

0.1

X |O|0|0O|Xx

O |O0|O00|0

X |O|O0|0O|Xx

03-19

Relay(R1A-R3C)Type

R1 A Contact
R1 B Contact

xxx0b:
xxx1b:

R2 A Contact
R2 B Contact

xX0xb:
xx1xb:

x0Oxxb: R3 A Contact
x1xxb: R3 B Contact

0000b

03-27

UP/DOWN Frequency Hold/
IAdjust Selection

0: Hold Last Set Frequency when
Stopped

1: Set Frequency to 0 when Stopped

2: Allow Speed Changes from Last Set

Frequency when Stopped

3: Refresh frequency at acceleration.

03-30

Pulse Input Selection

0: Common Pulse Input

1: PWM (Pulse Width Modulation)

03-31

Pulse Input Scaling

50~32000

1000

Hz

*1

03-32

Pulse Input Gain

0.0~1000.0

100

%

*1

03-33

Pulse Input Bias

-100.0~100.0

0.0

%

*1

03-34

Pulse Input Filter Time

0.00~2.00

0.1

Sec

*1

03-37

[Timer ON Delay (DI/DO)

0.0~6000.0

0.0

03-38

[Timer OFF Delay (DI/DO)

0.0~6000.0

0.0

03-39

Relay (R3A-R3C) Output

Setting range and definition are the

20

Oolofoc|Oo|O0|0|0f O

o|o|o|o|o|o|o]| O

Oolofo|Oo|O0|0|0f O
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Group 03: External Digital Input and Output Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit ViE | sLv SP:\(l/ Attribute
same as those of 03-11 and 03-12.
03-40 gszgg"” Frequency Width 0.00~5.00 000 |Hz| o | o | o
03-41 [Torque Detection Level 0~300 10 % X (0] X
03-42 |Delay Time of Braking Action 0.00~65.00 0.00 s X (0] X
UP/DOWN Acceleration/ 0: Acceleration/Deceleration Time 1
03-43 . : - - - 0 - ) @) o)
Deceleration Selection 1: Acceleration/Deceleration Time 2
Group 04: External Analog Input and Output Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM [ Attribute
VIF | SLV
SLV
04-00 |AI2 Source Selection 0 Az D2a0Y 1 - |lo|o]o
1: AlI2: 4~20mA
04-01 |All Signal Filter Time 0.00~2.00 0.03 s (0] o] 0
04-02 |All Gain 0.0~1000.0 1000 | % O O o *1
04-03 |All Bias -100.0~100.0 0 % (0] o] 0 *1
0: Auxiliary Frequency O O] o
1: Frequency Reference Gain (0] o] 0
2: Frequency Reference Bias 0] O o
3: Output Voltage Bias (0] X 0
4: Coefficient of Acceleration and
Deceleration Reduction © © ©
5: DC Braking Current 0] ®) X
6: Over-Torque Detection Level 0 ©) 0
7: Stall Prevention Level During
04-05 |AI2 Function Setting Running 0 - © X X
8: Frequency Lower Limit 0] ®) 0o
9: Jump Frequency 4 0] ®) [®)
10: Added to All (0] o] (0]
11: Positive Torque Limit X ®) 0o
12: Negative Torque Limit X ®) o
13: Regenerative Torque Limit X ®) o
14: Positive / Negative Torque  Limit X O o
15: Reserved - - -
16: Torque Compensation X ©) X
04-06 |Al2 Signal Filter Time 0.00~2.00 0.03 s (0] o] (0]
04-07 |AI2 Gain 0.0~1000.0 1000 | % 0] O 0 *1
04-08 |AI2 Bias -100.0~100.0 0 % 0 o] (0] *1
0: Output Frequency ®) ©) 0
1: Frequency Command O] 0] ®)
04-11 |AO1 Function Setting 2: Output Voltage 0 - o ®) o
3: DC Voltage 0] O o
4: Output Current O ®) O
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Group 04: External Analog Input and Output Parameters

Code

Parameter Name

Setting Range

5 Output Power

6: Motor Speed

7: Output Power Factor

8: All Input

9: Al2 Input

10: Torque Command

11: g-axis Current

12: d-axis Current

13: Speed deviation

14: Reserved

15: ASR Output

16: Reserved

17: g-axis Voltage

18: d-axis Voltage

19~20: Reserved

21: PID Input

22: PID Output

23: PID Target Value

24: PID Feedback Value

25: Output Frequency of the Soft
Starter

26~27: Reserved

28: Communication Control

Default

Unit

Control Mode

VIF

SLV

PM

n
=
<

X [X |X [X |]O [O |O |O |O

X |O[O|O|O|O |O O |0

oO0o|j0o|j0O |0 |0 |O |0 |O

x

x

@]

X X

O |0

O |O

O |O|O |0 (O

O (0|0 |0 |O

O |O|O |0 (O

Attribute

04-12

IAO1 Gain

0.0~1000.0

100.0

%

*1

04-13

IAO1 Bias

-100.0~100.0

%

*1

04-16

IAO2 Function Setting

Setting range and definition are the
same as 04-11

O [O0]|0 |0

04-17

IAO2 Gain

0.0~1000.0

%

O

*1

04-18

IAO2 Bias

-100.0~100.0

%

0|0 O |00 |O

o

0|0 O |00 |O

*1

04-19

IAO Output Signal Type

0: AO1:0~10V AO2:0~10V

1: AO1:0~10V AO2:4~20mA

2: AO1:4~20mA AO2:0~10V

3: A01:4~20mA AO2: 4~20mA

@]

@]

04-20

Filter Time of AO Signal Scan

0.00~0.50

0.00

*1
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Group 05: Multi-Speed Function Group

Control Mode

Code Parameter Name Setting Range Default| Unit PM | Attribute
V/IF | SLV
SLV
0: Acceleration and deceleration time

IAcceleration and Deceleration are set by 00-14 ~ 00-24

05-00 i i ) ) - 0 - (0] 0] 0]
Selection of Multi-Speed 1: Acceleration and Deceleration Time

are set by 05-17 ~ 05-48

Frequency Setting of

05-01 0.00~400.00 5.00 Hz (0] 0] 0] *1
Speed-Stage 0
Frequency Setting of Speed-

05-02 0.00~400.00 5.00 Hz (0] 0] 0]
Stage 1
Frequency Setting of Speed-

05-03 0.00~400.00 10.00 | Hz (0] 0] 0]
Stage 2
Frequency Setting of Speed-

05-04 0.00~400.00 20.00 | Hz (0] 0] 0]
Stage 3
Frequency Setting of Speed-

05-05 0.00~400.00 30.00 | Hz O ] ]
Stage 4
Frequency Setting of Speed-

05-06 0.00~400.00 40.00 | Hz O ] ]
Stage 5
Frequency Setting of Speed-

05-07 0.00~400.00 50.00 | Hz (0] o o
Stage 6
Frequency Setting of Speed-

05-08 0.00~400.00 50.00 | Hz (0] 0] 0]
Stage 7
Frequency Setting of Speed-

05-09 0.00~400.00 5.00 Hz (0] 0] 0]
Stage 8
Frequency Setting of Speed-

05-10 0.00~400.00 5.00 Hz O ] ]
Stage 9
Frequency Setting of Speed-

05-11 0.00~400.00 5.00 Hz O ] ]
Stage 10
Frequency Setting of Speed-

05-12 0.00~400.00 5.00 Hz O ] ]
Stage 11
Frequency Setting of Speed-

05-13 0.00~400.00 5.00 Hz (0] 0] 0]
Stage 12
Frequency Setting of Speed-

05-14 0.00~400.00 5.00 Hz (0] 0] 0]
Stage 13
Frequency Setting of Speed-

05-15 0.00~400.00 5.00 Hz O ] ]
Stage 14
Frequency Setting of Speed-

05-16 0.00~400.00 5.00 Hz O ] ]
Stage 15
IAcceleration Time Setting of

05-17 ) 0.1~6000.0 10.0 S (0] 0] 0]
Multi Speed 0
Deceleration Time Setting of

05-18 ) 0.1~6000.0 10.0 s (0] 0] 0]
Multi Speed 0
IAcceleration Time Setting of

05-19 ) 0.1~6000.0 10.0 s (0] o o
Multi Speed 1
Deceleration Time Setting of

05-20 0.1~6000.0 10.0 s (0] o o

Multi Speed 1
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Group 05: Multi-Speed Function Group

Control Mode

Code Parameter Name Setting Range Default| Unit PM | Attribute
VIF | SLV
SLV

IAcceleration Time Setting of

05-21 ] 0.1~6000.0 10.0 s O ] ]
Multi Speed 2
Deceleration Time Setting of

05-22 ) 0.1~6000.0 10.0 s O ] ]
Multi Speed 2
lAcceleration Time Setting of

05-23 ] 0.1~6000.0 10.0 s O ] ]
Multi Speed 3
Deceleration Time Setting of

05-24 ) 0.1~6000.0 10.0 s O ] ]
Multi Speed 3
lAcceleration Time Setting of

05-25 ] 0.1~6000.0 10.0 s o O O
Multi Speed 4
Deceleration Time Setting of

05-26 ) 0.1~6000.0 10.0 s o O O
Multi Speed 4
IAcceleration Time Setting of

05-27 ) 0.1~6000.0 10.0 s O O O
Multi Speed 5
Deceleration Time Setting of

05-28 ) 0.1~6000.0 10.0 s O O O
Multi Speed 5
IAcceleration Time Setting of

05-29 ] 0.1~6000.0 10.0 s o 0] 0]
Multi Speed 6
Deceleration Time Setting of

05-30 ) 0.1~6000.0 10.0 s O O O
Multi Speed 6
IAcceleration Time Setting of

05-31 ) 0.1~6000.0 10.0 s O O O
Multi Speed 7
Deceleration Time Setting of

05-32 ) 0.1~6000.0 10.0 s o 0] 0]
Multi Speed 7
IAcceleration Time Setting of

05-33 . 0.1~6000.0 10.0 s o 0] 0]
Multi Speed 8
Deceleration Time Setting of

05-34 ) 0.1~6000.0 10.0 s o 0] 0]
Multi Speed 8
lAcceleration Time Setting of

05-35 ) 0.1~6000.0 10.0 s O @] @]
Multi Speed 9
Deceleration Time Setting of

05-36 ) 0.1~6000.0 10.0 s O @] @]
Multi Speed 9
IAcceleration Time Setting of

05-37 ) 0.1~6000.0 10.0 s o 0] 0]
Multi Speed 10
Deceleration Time Setting of

05-38 . 0.1~6000.0 10.0 S o 0] 0]
Multi Speed 10
lAcceleration Time Setting of

05-39 ) 0.1~6000.0 10.0 s O ] ]
Multi Speed 11
Deceleration Time Setting of

05-40 ) 0.1~6000.0 10.0 s O ] ]
Multi Speed 11
IAcceleration Time Setting of

05-41 ] 0.1~6000.0 10.0 s o ] ]
Multi Speed 12
Deceleration Time Setting of

05-42 0.1~6000.0 10.0 S o @) @)

Multi Speed 12
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Group 05: Multi-Speed Function Group

Control Mode

Code Parameter Name Setting Range Default| Unit PM | Attribute
V/IF | SLV
SLV
lAcceleration Time Setting of
05-43 ] 0.1~6000.0 10.0 S (0] 0] 0]
Multi Speed 13
Deceleration Time Setting of
05-44 ) 0.1~6000.0 10.0 S (0] 0] 0]
Multi Speed 13
lAcceleration Time Setting of
05-45 ) 0.1~6000.0 10.0 s (0] 0] 0]
Multi Speed 14
Deceleration Time Setting of
05-46 ) 0.1~6000.0 10.0 s (0] 0] 0]
Multi Speed 14
lAcceleration Time Setting of
05-47 ) 0.1~6000.0 10.0 S (0] 0] 0]
Multi Speed 15
Deceleration Time Setting of
05-48 ) 0.1~6000.0 10.0 S (0] 0] 0]
Multi Speed 15
Group 06: Automatic Program Operation Parameters
Control Mode
Code Parameter Name Setting Range Default | Unit PM | Attribute
VIF | SLV
SLV
0: Disable
1: Execute a single cycle operation
mode. Restart speed is based on the
previous stopped speed.
2: Execute continuous cycle operation
mode. Restart speed is based on the
previous stopped speed.
3: After the completion of a single
cycle, the on-going operation speed
is based on the speed of the last
stage. Restart speed is based on the
IAutomatic Operation Mode previous stopped speed.
06-00 . 0 - (0] 0] X
Selection : :
4: Execute a single cycle operation
mode. Restart speed will be based
on the speed of stage 1.
5: Execute continuous cycle operation
mode. Restart speed will be based
on the speed of stage 1.
6: After the completion of a single
cycle, the on-going operation speed
is based on the speed of the last
stage. Restart speed is based on
the Speed of Stagel.
Frequency Setting of
06-01 0.00~400.00 5.00 Hz o ] o] *1

Speed-Stage 1
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Group 06: Automatic Program Operation Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM | Attribute
VIF | SLV
SLV

Frequency Setting of

06-02 0.00~400.00 10.00 | Hz o O o *1
Speed-Stage 2
Frequency Setting of

06-03 0.00~400.00 20.00 | Hz o O o *1
Speed-Stage 3
Frequency Setting of

06-04 0.00~400.00 30.00 | Hz O ] 0] *1
Speed-Stage 4
Frequency Setting of

06-05 0.00~400.00 40.00 | Hz O ] O *1
Speed-Stage 5
Frequency Setting of

06-06 0.00~400.00 50.00 | Hz o O o *1
Speed-Stage 6
Frequency Setting of

06-07 0.00~400.00 50.00 | Hz O O O *1
Speed-Stage 7
Frequency Setting of

06-08 0.00~400.00 5.00 Hz O ] O *1
Speed-Stage 8
Frequency Setting of

06-09 0.00~400.00 5.00 Hz O ] O *1
Speed-Stage 9
Frequency Setting of

06-10 0.00~400.00 5.00 Hz O ] O *1
Speed-Stage 10
Frequency Setting of

06-11 0.00~400.00 5.00 Hz O O O *1
Speed-Stage 11
Frequency Setting of

06-12 0.00~400.00 5.00 Hz O O O *1
Speed-Stage 12
Frequency Setting of

06-13 0.00~400.00 5.00 Hz O ] O *1
Speed-Stage 13
Frequency Setting of

06-14 0.00~400.00 5.00 Hz O ] o] *1
Speed-Stage 14
Frequency Setting of

06-15 0.00~400.00 5.00 Hz O ] O *1
Speed-Stage 15
Operation Time Setting of

06-16 0.0~6000.0 0.0 s O ] X *1
Speed-Stage 0
Operation Time Setting of

06-17 0.0~6000.0 0.0 s O @] X *1
Speed-Stage 1
Operation Time Setting of

06-18 0.0~6000.0 0.0 s O @] X *1
Speed-Stage 2
Operation Time Setting of

06-19 0.0~6000.0 0.0 s O ] X *1
Speed-Stage 3
Operation Time Setting of

06-20 0.0~6000.0 0.0 s O ] X *1
Speed-Stage 4
Operation Time Setting of

06-21 0.0~6000.0 0.0 s O ] X *1
Speed-Stage 5
Operation Time Setting of

06-22 0.0~6000.0 0.0 s o ] X *1
Speed-Stage 6
Operation Time Setting of

06-23 0.0~6000.0 0.0 s o ] X *1

Speed-Stage 7
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Group 06: Automatic Program Operation Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM | Attribute
V/IF | SLV
SLV

Operation Time Setting of

06-24 0.0~6000.0 0.0 S (0] 0] X *1
Speed-Stage 8
Operation Time Setting of

06-25 0.0~6000.0 0.0 s (0] 0] X *1
Speed-Stage 9
Operation Time Setting of

06-26 0.0~6000.0 0.0 S (0] 0] X *1
Speed-Stage 10
Operation Time Setting of

06-27 0.0~6000.0 0.0 s (0] 0] X *1
Speed-Stage 11
Operation Time Setting of

06-28 0.0~6000.0 0.0 s (0] 0] X *1
Speed-Stage 12
Operation Time Setting of

06-29 0.0~6000.0 0.0 S (0] 0] X *1
Speed-Stage 13
Operation Time Setting of

06-30 0.0~6000.0 0.0 S (0] 0] X *1
Speed-Stage 14
Operation Time Setting of

06-31 0.0~6000.0 0.0 S (0] 0] X *1
Speed-Stage 15
Operation Direction Selection of

06-32 0: Stop 1: Forward 2: Reverse 0 - (0] @) X
Speed-Stage 0
Operation Direction Selection of

06-33 0: Stop 1: Forward 2: Reverse 0 - 0] @) X
Speed-Stage 1
Operation Direction Selection of

06-34 0: Stop 1: Forward 2: Reverse 0 - (0] 0] X
Speed-Stage 2
Operation Direction Selection of

06-35 0: Stop 1: Forward 2: Reverse 0 - 0] O X
Speed-Stage 3
Operation Direction Selection of

06-36 0: Stop 1: Forward 2: Reverse 0 - 0] O X
Speed-Stage 4
Operation Direction Selection of

06-37 0: Stop 1: Forward 2: Reverse 0 - (0] @) X
Speed-Stage 5
Operation Direction Selection of

06-38 0: Stop 1: Forward 2: Reverse 0 - (0] @) X
Speed-Stage 6
Operation Direction Selection of

06-39 0: Stop 1: Forward 2: Reverse 0 - 0] O X
Speed-Stage 7
Operation Direction Selection of

06-40 0: Stop 1: Forward 2: Reverse 0 - 0] O X
Speed-Stage 8
Operation Direction Selection of

06-41 0: Stop 1: Forward 2: Reverse 0 - (0] (@) X
Speed-Stage 9
Operation Direction Selection of

06-42 0: Stop 1: Forward 2: Reverse 0 - (0] (@) X
Speed-Stage 10
Operation Direction Selection of

06-43 0: Stop 1: Forward 2: Reverse 0 - (0] (@) X
Speed-Stage 11
Operation Direction Selection of

06-44 0: Stop 1: Forward 2: Reverse 0 - 0] @) X
Speed-Stage 12
Operation Direction Selection of

06-45 0: Stop 1: Forward 2: Reverse 0 - 0] @) X

Speed-Stage 13
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Group 06: Automatic Program Operation Parameters

Control Mode
Code Parameter Name Setting Range Default| Unit PM | Attribute
V/IF | SLV
SLV
Operation Direction Selection of
06-46 0: Stop 1: Forward 2: Reverse 0 - (0] (@) X
Speed-Stage 14
Operation Direction Selection of
06-47 0: Stop 1: Forward 2: Reverse 0 - (0] (@) X
Speed-Stage 15
Group 07: Start /Stop Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM [Attribute
V/IF | SLV
SLV
Momentary Power Loss/ Fault 0: Disable
07-00 i 0 - (0] o (0]
Restart Selection 1: Enable
07-01 [Fault Auto-Restart Time 0~7200 0 s 0] o] (0]
Number of Fault Auto-Restart
07-02 0~10 0 - (0] o (0]
Attempts
. 0:Enable
07-04 |Direct Start at Power up - 1 - (0] @) (0]
1:Disable
07-05 |Delay Time of Direct Start 1.0~300.0 15 | Sec| o o) o}
DC Injection Braking Starting
07-06 0.0~10.0 0.5 Hz (0] 0] X
Frequency
07-07 [DC Injection Braking Current 0~100 50 % O O X
DC Injection Braking Time at
07-08 0.00~10.00 0.50 S (0] 0] X
Stop
0: Deceleration to Stop
. 1: Coast to Stop
07-09 [Stop Mode Selection i 0 - (0] @) (0]
2: DC Braking Stop
3: Coast to Stop with Timer
. 230V: 150~300 190
07-13 [Low Voltage Detection Level \% (0] (@) (0]
460V: 300~600 380
07-14 [Pre-excitation Time 0.00~10.00 2.00 S X 0 X
07-15 |Pre-excitation Level 50~200 100 % X ®) X
DC Injection Braking Time at
07-16 0.00~100.00 0.00 S (0] o X
Start
07-18 [Minimum Base block Time 0.1~5.0 - Sec| O ®) o
Bi-Direction-Detection Speed
07-19 i 0~100 50 % (0] 0] X
Search Operating Current
One-Direction-Detection Speed
07-20 ) 0~100 20 % (0] 0] X
Search Operating Current
Integral Time of Speed
07-21 ) 0.1~10.0 2.0 Sec | O 0] X
Searching
07-22 [Delay Time of Speed Searching | 0.0~20.0 0.2 Sec | O @) X
07-23 |Voltage Recovery Time 0.1~5.0 2.0 Sec| O ®) X
07-24 |Bi-Direction-Detection Speed 0: Disable 0 - (0] ©) X

4-22




Group 07: Start /Stop Parameters

Control Mode
Code Parameter Name Setting Range Default| Unit PM [Attribute
V/IF | SLV
SLV
Search Selection 1: Enable
07-25 [Low voltage Detection Time 0.00~1.00 0.00 | Sec| O ®) ®]
Start Selection after Coast to 0: Start with Speed Search
07-26 . 0 - X 0] X
Stop During SLV mode 1: Normal Start
Start Selection after Fault during [ O: Start with Speed Search
07-27 0 - X 0] (0]
SLV Mode 1: Normal Start
Start Selection after External 0: Start with Speed Search
07-28 0 - (0] 0] X
Base Block 1: Normal Start
0: Disable (Run Command isn’t
Run Command Available During available until DC Braking is
07-29 ) 0 - O X X
DC Braking completely done)
1: Enable
Group 08: Protection Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM [Attribute
V/IF | SLV
SLV
xxx0b: Stall prevention is enabled in
acceleration.
xxx1b: Stall prevention is disabled in
acceleration.
xx0xb: Stall prevention is enabled in
deceleration.
xx1xb: Stall prevention is disabled in
deceleration.
. ) x0xxb: Stall prevention is enabled in
08-00 [Stall Prevention Function i 0000b - (0] (0] (0]
operation
x1xxb: Stall prevention is disabled in
operation
Oxxxb: Stall prevention in operation
decelerates based on
deceleration time 1
1xxxb: Stall prevention in operation
decelerates based on
deceleration time 2
Stall Prevention Level in
08-01 ) 30~200 120 % (0] 0] (0]
IAcceleration
Stall Prevention Level in 230V: 330~410 385
08-02 . \Y, (0] 0] (0]
Deceleration 460V: 660~820 770
Stall Prevention Level in
08-03 . 30~200 120 % (0] o (0]
Operation
. xxx0b: Motor Overload Protection is
Selection for Motor Overload .
08-05 . disabled 0001b - (0] o o
Protection (OL1) .
xxx1b: Motor Overload Protection is
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Group 08: Protection Parameters

Control Mode
Code Parameter Name Setting Range Default| Unit PM [Attribute
V/IF | SLV
SLV
enabled
xx0xb: Cold Start of Motor Overload
xx1xb: Hot Start of Motor Overload
x0xxb: Standard Motor
x1xxb: Inverter motor
Oxxxb: Reserved
1xxxb: Reserved
0: Stop Output after Overload
Start-up Mode of Overload Protection
08-06 . ) i ) 0 - (0] 0] (0]
Protection Operation (OL1) 1: Continuous Operation after Overload
Protection.
IAutomatic Voltage Regulation 0: Enable
08-08 ) 0 - (0] o (0]
(AVR) 1: Disable
Selection of Input Phase Loss 0: Disable
08-09 . 0 - (0] 0] (0]
Protection 1: Enable
Selection of Output Phase Loss | O: Disable
08-10 . 0 - (0] 0] (0]
Protection 1: Enable
0: Over-Torque Detection is Disabled.
) 1: Start to Detect when Reaching the
Selection of Over-Torque
08-13 ) Set Frequency. 0 - (0] @) (0]
Detection o
2: Start to Detect when the Operation i
Begun.
0: Deceleration to Stop when Over-
Torque is Detected.
Selection of Over-Torque 1: Display Warning when Over- Torque
08-14 . . . 0 - o o (0]
Operation is Detected. Go on Operation.
2: Coast to Stop when Over Torque is
Detected
08-15 [Level of Over-Torque Detection [ 0~300 150 % 0] ®) 0o
08-16 [Time of Over-Torque Detection | 0.0~10.0 0.1 Sec| O ®) 0o
0: Low-Torgue Detection is Disabled.
) 1: Start to Detect when Reaching the
Selection of Low-Torque
08-17 ) Set Frequency. 0 - (0] @) (0]
Detection L
2: Start to Detect when the Operation is|
Begun.
0: Deceleration to Stop when Low-
Torque is Detected.
Selection of Low-Torque 1: Display Warning when Low- Torque
08-18 . . ) 0 - (0] 0] (0]
Operation is Detected. Go on Operation.
2: Coast to Stop when Low-Torque is
Detected
08-19 [Level of Low-Torque Detection 0~300 30 % 0] ®) (©)
08-20 [Time of Low-Torque Detection 0.0~10.0 0.1 Sec | O ©) (0]
08-21 [Limit of Stall Prevention in Acc 0~100 50 % (0] ©) O
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Group 08: Protection Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM [Attribute
VIF | SLV
SLV
over Base Speed
Stall Prevention Detection Time
08-22 | i 2~100 100 ms O ] 0]
in Operation
) 0: Disable
08-23 [Ground Fault (GF) Selection 0 - (0] (@) (0]
1: Enable
) 0: Deceleration to Stop
External Fault Operation
08-24 ) 1: Coast to Stop 0 - (0] (0] (0]
Selection i -
2: Continuous Operation
. . 0: Immediately Detect when the Power
Detection selection of External . .
08-25 Eault is Supplied. 0 - (0] O (0]
au
1: Start to Detect during Operation
Run Permissive Operation 0: Deceleration to Stop
08-30 . 0 - o o O
Selection 1: Coast to Stop
. 0: Disable
Motor Overheat Operation -
08-35 ) 1: Deceleration to Stop 0 - (@] (@] (e}
Selection
2: Coast to Stop
08-36 |PTC Filter Time 0.00 ~5.00 0.20 [ Sec [ O @) O
0: Start During Operation
. 1: Immediately Start when Power is
08-37 [Fan Control Function . 0 - (@] (@] (e}
Supplier
2: Start During High Temperature*
08-38 |Delay Time for Fan Off 0~600 60 Sec | O o] 0
Delay Time for Motor Overheat
08-39 . 1~300 60 Sec | O o (0]
Protection
* Models of inverter ratings above 2040 and 4050 in IP20 enclosure do not have this function.
Group 09: Communication Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV
INV Communication Station
09-00 1~31 1 - O ] o] *2
Address
0: MODBUS
o 1: BACNet
Communication Mode
) 2: METASYS
09-01 [Selection - 0 - (0] @) (0]
3: Multi-Pump
4: PROFIBUS (Available when
Connect to Profibus Card)
0:1200
1:2400
09-02 [Baud Rate Setting (bps) 2:4800 3 - (0] (@) (0] *2
3:9600
4:19200
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Group 09: Communication Parameters

Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute
V/IF | SLV
SLV
5:38400
. ) 0:1 Stop Bit
09-03 [Stop Bit Selection - 0 - (0] (0] (0] *2
1: 2 Stop Bit
0: No Parity
09-04 [Parity Selection 1: Even Bit 0 - (0] @) (0] *2
2: Odd Bit
Communication Error Detection
09-06 | 0.0~25.5 0.0 S (0] 0] (0]
Time
0: Deceleration to Stop Based on
Deceleration Time 1 when
Communication Fault Occurs.
1: Coast to Stop when Communication
Communication Fault Operation Fault Occurs.
09-07 ) i 3 - (0] o (0]
Selection 2: Deceleration to Stop Based on
Deceleration Time 2 when
Communication Fault Occurs.
3: Keep Operating when
Communication Fault Occurs.
09-08 |Comm. Fault Tolerance Count 1~20 - (0] o] 0
09-09 |Waiting Time 5~65 ms (0] ©) (©]
09-10 |Device Instance Number 1~254 - (@] 0] (@)
Group 10: PID Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV
1. All Terminal
2: Al2 Terminal
) 3: Reserved
10-00 [PID Target Value Source Setting i 4 - @) (0] (0]
4:10-02/12-38 Setting
5: Reserved
6: Refer to the setting of 00-05
1:All Terminal
PID Feedback Value Source -
10-01 . 2:Al2 Terminal 2 - O (@] (@]
Setting
3: Reserved
10-02 [PID Target Value 0.0~100.0 0.0 % o] o o
xxx0b: PID Disable
xxx1b: PID Enable
xx0xb: PID Positive Characteristic
10-03 |PID Control Mode xx1xb: PID Negative Characteristic 0000b - 0] o o
x0xxb: PID Error Value of D Control
x1xxb: PID Feedback Value of D
Control
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Group 10: PID Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM |Attribute
VIF | SLV
SLV
Oxxxb: PID Output
1xxxb: PID Output + Frequency
Command
10-04 [Feedback Gain 0.01~10.00 1.00 - ) O O *1
10-05 [Proportional Gain (P) 0.00~10.00 3.00 - ©) ®] (®] *1
10-06 [Integral Time (1) 0.00~100.00 7.00 S 6] (0] (0] *1
10-07 |Differential Time (D) 0.00~10.00 0.00 S ) O O *1
10-09 |PID Bias -100.0~100.0 0 % ) O O *1
10-10 |PID Primary Delay Time 0.00~10.00 0.00 S ®) ®] ®] *1
) 0: Disable
PID Feedback Loss Detection -
10-11 . 1: Warning 0 - o (0] (0]
Selection
2: Fault
PID Feedback Loss Detection
10-12 0~100 0 % o O o
Level
PID Feedback Loss Detection
10-13 | 0.0~10.0 1.0 S O O O
Time
10-14 |PID Integral Limit 0.0~100.0 1000 | % @) O O *1
10-17 [Start Frequency of PID Sleep 0.00~180.00 30.00 | Hz ®) o o
10-18 [Delay Time of PID Sleep 0.0~255.5 0.0 S ®) 0] o
10-19 [Frequency of PID Waking up 0.00~180.00 0.00 Hz o] 0 0
10-20 [Delay Time of PID Waking up 0.0~255.5 0.0 S ®) o o
10-23 |PID Limit 0.00~100.0 1000 | % ) o] o] *1
10-24 [PID Output Gain 0.0~25.0 1.0 - o] o ®]
. 0: Do not Allow Reversal Output
10-25 |PID Reversal Output Selection 0 - o (0] (0]
1: Allow Reversal Output
PID Target Acceleration/
10-26 i ] 0.0~25.5 0.0 S ) O O
Deceleration Time
10-27 [PID Feedback Display Bias -99.99~99.99 0.00 - 0] O O
10-28 |PID Feedback Display Gain 0.00~100.00 100.00 | - @) o] o]
0: Disable
10-29 [PID Sleep Selection 1: Enable 1 - @) (0] (0]
2: Set by DI
10-30 |Upper Limit of PID Target 0.0 ~100.0 1000 | % ®) 0o 0o
10-31 [Lower Limit of PID Target 0.0 ~100.0 0.0 % ®) o o
0: PID1
o _ 1: PID2
10-32 |PID Switching Function ) 0 @] (0] (0]
2: Switch to PID2 by DI
3: Switch to PID2 By RTC
10-33 [PID Maximum Feedback Value | 1~10000 999 - O o o
10-34 |Scaling of PID Setpoint 0~4 1 - ©) (©) (©)
0: % -
10-35 |PID Unit 1: FPM 0 ] O O
2: CFM
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Group 10: PID Parameters

Code

Parameter Name

Setting Range

PSI

GPH

GPM

inW

. HP

:m/s

: MPM

: CMM

"W

. KW

19:m

. °C

: RPM

. Bar

23: Pa

Default

Unit

Control Mode

PM
SLV

VIF | SLV

Attribute

10-36

PID2 Proportional Gain (P)

0.00~10.00

3.00

*1

10-37

PID2 Integral Time (1)

0.0~100.0

0.50

*1

10-38

PID2 Differential Time (D)

0.00~10.00

0.00

O |O [O

*1

10-39

Force Frequency During PID
Feedback Loss

00.00~400.00

30.00

Hz

O |O0|0 |0
O |O0|0 |0

O

10-40

ICompensation Frequency of PID

Sleep Selection

0: Disable

1: Enable

Group 11: Auxiliary Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

PM
SLV

VIF | SLV

Attribute

11-00

Direction Lock Selection

0: Allow Forward and Reverse Rotation|

1: Only Allow Forward Rotation

2: Only Allow Reverse Rotation

0] O O

11-01

Carrier Frequency

0: Carrier Output Frequency Tuning

1: 1.5KHz

2~16: 2~16KHz

Inverter

*,

KVA™?

11-02

Soft PWM Function Selection

0: Disable

1: Enable

1®

11-03

IAutomatic carrier lowering

selection

0: Disable

1: Enable
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Group 11: Auxiliary Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM [Attribute
VIF | SLV
SLV
S-curve Time Setting at the
11-04 . 0.00~2.50 0.20 S @) o O
Start of Acceleration
S-curve Time Setting at the
11-05 ) 0.00~2.50 0.20 S @) o o
End of Acceleration
S-curve Time Setting at the
11-06 . 0.00~2.50 0.20 s ] O O
Start of Deceleration
S-curve Time Setting at the
11-07 ) 0.00~2.50 0.20 s ] O 0]
End of Deceleration
11-08 Jump Frequency 1 0.0~400.0 0.0 Hz @) O O
11-09 Jump Frequency 2 0.0~400.0 0.0 Hz ®) O O
11-10 Jump Frequency 3 0.0~400.0 0.0 Hz ©) O O
11-11 PJump Frequency Width 0.0~25.5 1.0 Hz ®) o o
11-12 |Manual Energy Saving Gain 0~100 80 % 0 X X
11-13 |Keypad Return Time 0~120 60 Sec| O o o
11-18 |Manual Energy Saving Frequency| 0.00~400.00 0.00 Hz ©) X X
. . 0: Automatic Energy Saving is
IAutomatic Energy Saving . a9y g
11-19 Function Disabled 0 - o) X X
1: Automatic Energy Saving is Enabled
Filter Time of Automatic Energy
11-20 i 0~200 140 ms o X X
Saving
\Voltage Upper Limit of Ener
11-21 ) g pp o 0~100 100 % o X X
Saving Tuning
IAdjustment Time of Automatic
11-22 ) 0~5000 20 ms ) X X *1
Energy Saving
Detection Level of Automatic
11-23 ) 0~100 10 % ) X X
Energy Saving
Coefficient of Automatic Energy *a
11-24 i 0.00~655.35 KVA - ) X X
Saving
) ) 0: Disable
11-29 |Auto De-rating Selection 0 - o X X
1: Enable
Variable Carrier Frequency Max. “a
11-30 | . . 2~16 KVA KHz | O X X
Limit
\Variable Carrier Frequency Min. “a
11-31 | . 2~16 KVA KHz | O X X
Limit
\Variable Carrier Frequency
11-32 ) . 00~99 00 - ] X X
Proportional Gain
0: Decelerate to Stop when Reference
Frequency Reference Loss Frequency Disappears
11-41 | Couency Reter duEnLy arp 0 -|lolo]|o
Operation Selection 1: Operation is Set by 11-42 when
Reference Frequency Disappears
Operation Frequency after
11-42 0.0~100.0 80.0 % @) o o
Frequency Reference Loss
11-43 |Hold Frequency at Start 0.0~400.0 0.0 Hz ©) (©) (©)
11-44 |Frequency Hold Time at Start 0.0~10.0 0.0 S O O O
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Group 11: Auxiliary Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM [Attribute
VIF | SLV
SLV
11-45 |Hold Frequency at Stop 0.0~400.0 0.0 Hz 0 0 (0]
11-46 |Frequency Hold Time at Stop 0.0~10.0 0.0 S ®) o o
11-47 |KEB Deceleration Time 0.0~25.5 0.0 S ©) X X *1
. 230V: 190~210 200
11-48 |KEB Detection Level \Y 0] X X
460V: 380~420 400
) ) 0: Disable
11-51 |Braking Selection of Zero Speed 0 - 0] X X
1: Enable
o 0: Do not Clear Output KWH
11-54 |Output KWH Initialization 0 - @) (0] (0] *1
1: Clear Output KWH
0: Stop Key is Disabled when the
Operation Command is not Provided
. by Keypad.
11-55 |STOP Key Selection ) 1 - @) (0] (0]
1: Stop Key is Enabled when the
Operation Command is not Provided
by Keypad.
0: When UP/DOWN in Keypad is
Disabled, it will be Enabled if Press
ENTER after Frequency
11-56 |UP/DOWN Selection Modification. 0 - o (0] (0]
1: When UP/DOWN in Keypad is
Enabled, it will be Enabled after
Frequency Modification.
0: Disable
11-58 |Record Reference Frequency 0 - 0 (0] (0] *1
1: Enable
11-59 |Anti-Hunting Protection Gain 0.01~2.50 0.01 ®) X X
Upper Limit of Anti-Hunting
11-60 . 0~100 30 % o X X
Protection
Filter Time of Anti-Hunting
11-61 ) 0~100 0 0] X X
Protection
. I ~ | 0: Mode 1
11-62 |Prevention of Oscillation Selection 1 @) X X
1: Mode 2
) ) 0: Disable
11-63 |Flux-Enhancing Selection 1 X (0] X
1: Enable

*a: KVA means the default value of this parameter depends on inverter rating.
*b: Default value is 1 only for V/F mode.
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Group 12: Monitoring Parameters

Control Mode

Code Parameter Name Setting Range Default | Unit PM | Attribute
VIF | SLV
SLV
00000~77777
From the left most bit, it displays the
selected parameter. Press DSP key
successively.
0: No display
Display Screen Selection 1: Output Current
12-00 00000 | - O 0] 0] *5
(LED) 2: Output Voltage
3: DC Bus Voltage
4: Heatsink Temperature
5: PID Feedback
6: All Value
7: Al2 Value
0: Display the Feedback Value by
Integer (Xxx)
) 1: Display the Feedback Value by the
PID Feedback Display Mode ) . .
12-01 (LED) Value with First Decimal Place (xx.x) 0 (0] (0] (0] *5
2: Display the Feedback Value by the
Value with Second Decimal Place
(X.XX)
0: Xxxxx (no unit)
PID Feedback Display Unit
12-02 ) 1: xxxPb (pressure) 0 (0] (0] (0] *5
Setting (LED)
2: xxxFL (flow)
12-03 |Line Speed Display (LED) 0~65535 0 RPM| O o] o] *5
0: Display Inverter Output Frequency
1: Line Speed Display at
Integer. (XXXXX)
2: Line Speed Display at One Decimal
12-04 [Line Speed Display Mode (LED) Place. (xxxx.x) 0 (0] (0] (0] *5
3: Line Speed Display at Two Decimal
Places. (XXx.xx)
4: Line Speed Display at Three
Decimal Places. (xX.Xxx)
LED display is shown as below
no input
12.05 Status display of digital input ) ) o o o

terminal (LED / LCD)

correspondences to input and
output
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Group 12: Monitoring Parameters

Control Mode

Code Parameter Name Setting Range Default [ Unit PM | Attribute
VIF | SLV
SLV
S1 S2 835485 S6
$ 44 44 4
(NN IN]
- -
Lt
Rl R2 R3
LCD display is shown as below
0 : OPEN
ofof o[ o[ 0] o[ o 0| O] | cyosE
I_l— Input Terminal(S6)
Input Terminal(S5)
'———  Input Terminal(S4)
——— Input Terminal(S3)
Input Terminal(S2)
Input Terminal(S1)
Output Terminal(R3)
Output Terminal(R2)
Output Terminal(R1)
Display the output current of current
12-11 [Output Current of Current Fault fault - A (0] (0] (0]
au
Display the output voltage of current
12-12 [Output Voltage of Current Fault fault - \Y, (0] (0] (0]
u
Display the output frequency of current
12-13 [Output Frequency of Current Fault fault - Hz | O (0] (0]
u
12-14 [DC Voltage of Current Fault Display the DC voltage of current fault - V (0] (0] 0
Frequency Command of Current | Display the frequency command of
12-15 - Hz | O (0] (0]
Fault current fault
If set via keypad, it only allows
12-16 [Frequency Command o - Hz (@] (@] (@]
monitoring frequency command.
12-17 |Output Frequency Display the current output frequency - Hz (0] (0] 0
12-18 |Output Current Display the current output current - A 0] 0o 0o
12-19 |[Output Voltage Display the current output voltage - \ 0 0 0
12-20 |DC Voltage Display the current DC voltage - V 0] 0o 0o
12-21 |Output Power Display the current output power - kW | O 0 0
Display motor’s current rotation speed
in VF/SLV mode
Motor’s rotation speed = output
12-22 [Motor’s Rotation Speed power x(120/motor’s pole number) - rom| O (0] (0]
In PG/SV mode, motor’s rotation speed
is calculated by feedback frequency.
Max limit is 65535
12-23 |Output Power Factor Display the current output power factor - - 0] (©) (©)
Display control mode
0:VF
12-24 |Control Mode - - (0] (0] (0]
2:SLV
5:PMSLV
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Group 12: Monitoring Parameters

Control Mode

Code Parameter Name Setting Range Default | Unit PM | Attribute
VIF | SLV
SLV
Display the current All input
12-25 |Al1 Input (OV corresponds to 0%, 10V - % (0] (0] (0]
corresponds to 100%,)
Display the current Al2 input
12-26 |AI2 Input (OV or 4mA corresponds to 0%, 10V or - % (0] (0] (0]
20mA corresponds to 100%)
Display the current torque command
12-27 [Torque Command - % X (0] (0]
(100% corresponds to motor torque )
12-28 [Motor Torque Current (Iq) Display the current g-axis current - % X 0 0
12-29 [Motor Excitation Current (Id) Display the current d-axis current - % X ®] 0]
Display input error of the PID controller
(PID target value - PID feedback)
12-36 |PID Input . 001 | % (0] (0] (0]
(100% corresponds to the maximum
frequency set by 01-02 or 01-16)
Display output of the PID controller
12-37 [PID Output (100% corresponds to the maximum - % (0] (0] (0]
frequency set by 01-02 or 01-16)
Display the target value of the PID
. controller
12-38 [PID Setpoint . - % (@] (@] (@]
(100% corresponds to the maximum
frequency set by 01-02 or 01-16)
Display the feedback value of the PID
controller
12-39 [PID Feedback . - % (0] (0] (0]
(100% corresponds to the maximum
frequency set by 01-02 or 01-16)
) Display the heatsink temperature of
12-41 [Heatsink Temperature - °C (0] (0] (0]
IGBT temperature.
0Of O] o] of o] of of O
- 1: BRS BHSh
12-42 [RS-485 Error Code F/iBEte Funcion Eror - -lo|lo| o
1 Framing Eror
1: Framing Error
Reserved
0/ 0| ofof of o] of o]
|I_— 1: Inverter ready
1: During running
1: During zero speed
12-43 |Inverter Status 1: During speed agree 101B - (0] (0] (0]
1: During fault detection (minor fault)
1: During fault detection (major fault)
Reserved
12-45 [Recent Fault Message Display current fault message - - 0] (0] (0]
12-46 |Previous Fault Message Display previous fault message - - (0] 0 0
12-47 [2™ Previous Fault Message Displays 2" previous fault message - - 0] (0] (0]
12-48 [3" Previous Fault Message Displays 3" Previous Fault Message - - (0] 0 0
12-49 4" Previous Fault Message Displays 4" Previous Fault Message - - 0 (0] 0
Display the DI/DO status of current
12-50 [DIO Status of Current Fault - - (0] (0] (0]

fault
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Group 12: Monitoring Parameters

Control Mode

Code Parameter Name Setting Range Default | Unit PM | Attribute
VIF | SLV
SLV
Description is similar to 12-05
Display the inverter status of current
12-51 (Inverter Status of Current Fault fault - - (0] (0] (0]
Description is similar to 12-43
12-52 [Trip Time 1 of Current Fault Display the operation time of current - Hrl o | O | O
fault, 12-53 shows the days and 12-52
12-53 [Trip Time 2 of Current Fault shows the hours. - day| O (0] (0]
Frequency Command of Previous | Display frequency command of
12-54 ) - Hz | O o 0]
Fault previous fault
Output Frequency of Previous Display output frequency of previous
12-55 P g y play oulp a yore - Hz [ O O O
Fault fault
12-56 [Output Current of Previous Fault | Display output current of previous fault - A (0] (0] 0
12-57 |Output Voltage of Previous Fault | Display output voltage of previous fault - V (0] (0] (0]
12-58 [DC Voltage of Previous Fault Display DC voltage of previous fault - \Y (0] (0] 0
. Display DI/DO status of previous fault
12-59 |DIO Status of Previous Fault T - - (e} (6] (6]
Description is similar to 12-05
Display inverter status of previous
12-60 |Inverter Status of Previous Fault | fault - - (0] (0] (0]
Description is similar to 12-43
12-61 [Trip time 1 of last fault Display the operation time of last time’s - Hr | O o o
o fault, 12-62 shows the days and 12-61
12-62 [Trip time 2 of last fault - day | O (0] (0]
shows the hours.

12-63 [Recent warning messages Display the recent warning messages - - 0 (0] 0
12-64 |Previous warning message Display the previous warning message - - 0] 0o o
i kWH
12-67 [Accumulative Energy (KWHr) 0.0 ~999.9 (0] (0] (0]

r
) MW

12-68 |[Accumulative Energy (MWHr) 0 ~ 60000 Hr (0] (0] (0]
12-69 |Accumulative Electricity Price ($) | 0 ~ 9999 $ O o] 0

IAccumulative Electricity Price
12-70 0 ~ 60000 $ o o (0]

(10000%)
12-71 |Flow Meter Feedback 1 ~ 50000 GPM[ O o o
12-72 |RTC Date 12.01.01 ~99.12.31 12.01.01 O O O
12-73 |RTC Time 00:00 ~ 23:59 00:00 O o] o]
12-74 |Operating Pressure Setting 0.01 ~ 25.50 200 |PSI| O X X
12-75 |Pressure Feedback Value 0.01 ~ 25.50 - PSI| O X X
12-76 [No-Load Voltage 0.0 ~ 600.0 - \ X 0 X
12-77 [Flow Meter Target Setting 1~ 50000 - GPM| O (©) (©)
12-79 |Pulse Input Percentage 0.0~100.0 - % o o O

* Models of inverter ratings above 230V 50HP (including 50HP) and 460V 75HP (including 75HP) in IP20 enclosure do not include

heatsink temperature display.

* Maximum upper limit in motor speed (rpm) of parameter 12-22 is 65535.
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Group 13: Maintenance Function Group

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

13-00

Inverter Rating Selection

00H~FFH

*4

13-01

Software Version

0.0-9.9

*4

13-03

Cumulative Operation Hours 1

0~23

hr

*4

13-04

Cumulative Operation Hours 2

0~65535

day

O |0 |0 |O

O |0 |0 |0

O |0 |0 |O

*4

13-05

Selection of Cumulative Operation
Time

0: Cumulative time in power on

1: Cumulative time in operation

*1

13-06

Parameters Locked

0: Parameters out of 13-06 are
read-only.

1: Only user parameter is enabled.

2: All parameters are writable.

*1

13-07

Parameter Password Function

0~-9999

13-08

Restore Factory Setting

0: No Initialization

2: 2 wire Initialization
(220/440V, 60Hz)

3: 3 wire Initialization
(220/440QV, 60Hz)

4: 2 wire Initialization
(230/415V, 50H2)

5: 3 wire Initialization
(230/415V, 50Hz)

6: 2 wire Initialization
(200/380V, 50Hz)

7: 3 wire Initialization
(200/380V, 50Hz)

8: PLC Initialization

9: 2 Wire Initialization
(230V/460V, 60HZ)

10: 3 Wire Initialization
(230V/460V, 60Hz)

Others: Reserved

13-09

Fault History Clearance
Function

0: Do not Clear Fault History

1: Clear Fault History

o

@]

o

*1

13-10

Password Function 2

0 ~ 9999

13-11

C/B CPLD Ver.

0.00~9.99

0.00

13-12

Option Card Id

0~255

13-13

Option Card CPLD Ver.

0.00~9.99

0.00

O |0 |0 (O

O |0 |0 |O

O |0 |0 (O

13-14

Fault Storage Selection

0: Auto Restart Fault Messages are not
saved in fault history during
Auto-Restart.

1: Auto Restart Fault Messages are
saved in fault history during
Auto-Restart.
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Group 14: PLC Setting Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM [Attribute
VIF | SLV
SLV
14-00 [T1 Set Value 1 0~9999 0 - ) O 0
14-01 [T1 Set Value 2 (Mode 7) 0~9999 0 - ) O 0
14-02 [T2 Set Value 1 0~9999 0 - ©) O ©)
14-03 [T2 Set Value 2 (Mode 7) 0~9999 0 - 6] O (@)
14-04 [T3 Set Value 1 0~9999 0 - ©) O ®)
14-05 [T3 Set Value 2 (Mode 7) 0~9999 0 - @) O (@)
14-06 [T4 Set Value 1 0~9999 0 - ©) O ®)
14-07 [T4 Set Value 2 (Mode 7) 0~9999 0 - ®) 0] ®)
14-08 [T5 Set Value 1 0~9999 0 - ©) O ®)
14-09 |[T5 Set Value 2 (Mode 7) 0~9999 0 - ®) o ®)
14-10 [T6 Set Value 1 0~9999 0 - ®] o o]
14-11 [T6 Set Value 2 (Mode 7) 0~9999 0 - 6] O (@)
14-12 [T7 Set Value 1 0~9999 0 - ®] o o]
14-13 [T7 Set Value 2 (Mode 7) 0~9999 0 - 6] O (@)
14-14 [T8 Set Value 1 0~9999 0 - ) 0 0
14-15 [T8 Set Value 2 (Mode 7) 0~9999 0 - O o O
14-16 |C1 Set Value 0~65535 0 - ) 0 )
14-17 |C2 Set Value 0~65535 0 - O o O
14-18 |C3 Set Value 0~65535 0 - @) O 6]
14-19 |C4 Set Value 0~65535 0 - O o O
14-20 |C5 Set Value 0~65535 0 - ) 0 )
14-21 |C6 Set Value 0~65535 0 - O o O
14-22 |C7 Set Value 0~65535 0 - ®) O ®)
14-23 |C8 Set Value 0~65535 0 - o] o o]
14-24 |AS1 Set Value 1 0~65535 0 - ®) O ®)
14-25 |AS1 Set Value 2 0~65535 0 - o] o o]
14-26 |AS1 Set Value 3 0~65535 0 - o] o O
14-27 |AS2 Set Value 1 0~65535 0 - ®) O ®)
14-28 |AS2 Set Value 2 0~65535 0 - o] o O
14-29 [AS2 Set Value 3 0~65535 0 - ®) O ®)
14-30 |AS3 Set Value 1 0~65535 0 - o] o O
14-31 |AS3 Set Value 2 0~65535 0 - ®) O ®)
14-32 |AS3 Set Value 3 0~65535 0 - o] 0o O
14-33 [AS4 Set Value 1 0~65535 0 - ®) O ®)
14-34 |AS4 Set Value 2 0~65535 0 - o] o o]
14-35 [AS4 Set Value 3 0~65535 0 - ®) O O
14-36 |MD1 Set Value 1 0~65535 1 - 0 O o]
14-37 [MD1 Set Value 2 0~65535 1 - ®) O O
14-38 [MD1 Set Value 3 0~65535 1 - ®) O ®)
14-39 |MD2 Set Value 1 0~65535 1 - ) O O
14-40 [MD2 Set Value 2 0~65535 1 - ©) O ®)
14-41 |MD2 Set Value 3 0~65535 1 - o] (®] o]
14-42 [MD3 Set Value 1 0~65535 1 - ©) O ®)
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Group 14: PLC Setting Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM [Attribute
VIF | SLV
SLV
14-43 |MD3 Set Value 2 0~65535 1 - ) O 0
14-44 [MD3 Set Value 3 0~65535 1 - ®) O ®)
14-45 [MD4 Set Value 1 0~65535 1 - ©) O ©)
14-46 |MD4 Set Value 2 0~65535 1 - 6] O 6]
14-47 [MD4 Set Value 3 0~65535 1 - ©) O ®)
Group 15: PLC Monitoring Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM [ Attribute
VIF | SLV
SLV
15-00 [T1 Current Value 1 0~9999 0 - ®) o O]
15-01 [T1 Current Value 2 (Mode 7) 0~9999 0 - 0 ) 0
15-02 [T2 Current Value 1 0~9999 0 - ®) o O]
15-03 [T2 Current Value 2 (Mode 7) 0~9999 0 - 0 ) 0
15-04 [T3 Current Value 1 0~9999 0 - ®) o O]
15-05 [T3 Current Value 2 (Mode 7) 0~9999 0 - 0 ) 0
15-06 [T4 Current Value 1 0~9999 0 - ®) o O]
15-07 [T4 Current Value 2 (Mode 7) 0~9999 0 - 0 ) 0
15-08 [T5 Current Value 1 0~9999 0 - ®) o ®)
15-09 [T5 Current Value 2 (Mode 7) 0~9999 0 - 0 ) 0
15-10 [T6 Current Value 1 0~9999 0 - ®) o ®)
15-11 |T6 Current Value 2 (Mode 7) 0~9999 0 - 0 0 0]
15-12 [T7 Current Value 1 0~9999 0 - ®) ®) ®)
15-13 |[T7 Current Value 2 (Mode 7) 0~9999 0 - 0 0 0]
15-14 |18 Current Value 1 0~9999 0 - ®) ®) ®)
15-15 |T8 Current Value 2 (Mode 7) 0~9999 0 - 0 0 0]
15-16 |C1 Current Value 0~65535 0 - ®) ®) ®)
15-17 |C2 Current Value 0~65535 0 - ®) o ®)
15-18 |C3 Current Value 0~65535 0 - ®) ®) ®)
15-19 |C4 Current Value 0~65535 0 - ©) o ®)
15-20 |C5 Current Value 0~65535 0 - 0] ®) 0]
15-21 |C6 Current Value 0~65535 0 - ©) o ®)
15-22 |C7 Current Value 0~65535 0 - 0] ®) 0]
15-23 |C8 Current Value 0~65535 0 - ®) ®) ®)
15-24 |AS1 Results 0~65535 0 - o] (®] O
15-25 |AS2 Results 0~65535 0 - ®) O ®)
15-26 |AS3 Results 0~65535 0 - ) (®] o]
15-27 |AS4 Results 0~65535 0 - ®) O ®)
15-28 |[MD1 Results 0~65535 0 - o] (®] O
15-29 |MD2 Results 0~65535 0 - ©) O ®)
15-30 |[MD3 Results 0~65535 0 - ) O o]
15-31 |MD4 Results 0~65535 0 - ®) O ®)
15-32 [TD Current Value 0~65535 0 - ©) O ®)
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Group 16: LCD Function Parameters

Code Parameter Name

Setting Range

Default

Unit

Control Mode

VIF

SLV

PM
SLV

Attribute

16-00 |Main Screen Monitoring

5~79

When using LCD to operate, the
monitored item displays in the first line.
(default is frequency command)

16

*1

16-01 |Sub-Screen Monitoring 1

5~79 (Parameter 12-05~12-79)
When using LCD to operate, the
monitored item displays in the second
line. (default is output frequency)

17

*1

16-02 |Sub-Screen Monitoring 2

5~79 (Parameter 12-05~12-79)
when using LCD to operate, the
monitored item displays in the third
line. (default is output current)

18

*1

0~39999:
Determine the display way and unit of
frequency command

0: Frequency display unit is 0.01Hz

1: Frequency display unit 0.01%

2: Rpm display; motor rotation speed is
set by the control modes to select IM
(02-07)/ PM (22-03) motor poles to
calculate.

3~39: Reserved

16-03 |Selection of Display Unit

40~9999:

Users specify the format; Input OXXXX
represents the display of XXXX at
100%.

10001~19999:

Users specify the format; Input LXXXX
represents the display of XXX.X at
100%.

20001~29999:

Users specify the format; Input 2XXXX
represents the display of XX.XX at
100%.

30001~39999:

Users specify the format, Input
3XXXX represents the display of
X. XXX at 100%.

o

: No Unit

: FPM

CEM

PSI

16-04 |Selection of Engineering Unit

GPH

GPM

IN

FT

o e ESL ES U B e T e

/s
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Group 16: LCD Function Parameters

Code

Parameter Name

Setting Range

Default

9:/m

10: /h

11:°F

12:inW

13: HP

14: m/s

15: MPM

16: CMM

17:W

18: KW

19:m

20: °C

21: RPM

22: Bar

23: Pa

Unit

Control Mode

PM
SLV

VIF | SLV

Attribute

16-05

LCD Backlight

0~7

*1

16-07

Copy Function Selection

0: Disabled

1: Read inverter parameters and save
to the operator.

2: Write the operator parameters to
inverter.

3: Compare parameters of inverter and
operator.

16-08

Operator Copy Function

0: Do not allow to read inverter
parameters and save to the operator.

1: Allow to read inverter parameters
and save to the operator.

16-09

Operator Removed (LCD)
Selection

0: Continue operating when LCD
operator is removed.

1: Display fault and stop when LCD
operator is removed

*1

16-10

RTC Function Selection

0: Hide

1: Display

0

16-11

RTC Date Setting

12.01.01 ~ 99.12.31

12.01.01

16-12

RTC Time Setting

00:00 ~ 23:59

00:00

16-13

RTC Timer Function Selection

0: Disable

1: Enable

2: Set by DI

@]
O
@]

16-14

P1 Start Time

00:00 ~ 23:59

08:00

16-15

P1 Stop Time

00:00 ~ 23:59

18:00

16-16

P1 Start Date

16-17

P1 Stop Date

1:Mon, 2:Tue, 3:Wed,
4:Thu,:5:Fri,:6:Sat,
7:Sun

16-18

P2 Start Time

00:00 ~ 23:59

08:00

o] O |00 ]|O
O| O |00 ]|o
O] O |00 ]|O
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Group 16: LCD Function Parameters

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

VIF

SLV

PM

n
=
<

Attribute

16-19

P2 Stop Time

00:00 ~ 23:59

18:00

16-20

P2 Start Date

16-21

P2 Stop Date

1:Mon,2:Tue,3:Wed,
4:Thu,:5:Fri,:6:Sat,
7:Sun

16-22

P3 Start Time

00:00 ~ 23:59

08:00

16-23

P3 Stop Time

00:00 ~ 23:59

18:00

16-24

P3 Start Date

16-25

P3 Stop Date

1:Mon,2:Tue,3:Wed,
4:Thu,:5:Fri,:6:Sat,
7:Sun

16-26

P4 Start Time

00:00 ~ 23:59

08:00

16-27

P4 Stop Time

00:00 ~ 23:59

18:00

16-28

P4 Start Date

16-29

P4 Stop Date

1:Mon, 2:Tue, 3:Wed,
4:Thu, 5:Fri, 6:Sat, 7:Sun

O|0O|j0o|0o| O |[0O|j0O|0O| O |O|O

oO|ojojlo|] O |O|O|O| O |O|O

O|0O|j0o|0o| O |[0O|j0O|0O| O |O|O

16-30

RTC Offset Selection

0: Disable

1: Enable

2: Set by DI

@]

o

@]

16-31

RTC Offset Time Setting

00:00 ~ 23:59

00:00

16-32

Source of Timer 1

16-33

Source of Timer 2

16-34

Source of Timer 3

16-35

Source of Timer 4

0: None,1:P1,
2:P2,3:P1+P2
4:P3,5:P1+P3,
6:P2+P3,7:P1+P2+P3,
8:P4,9:P1+P4,
10:P2+P4,
11:P1+P2+P4
12:P3+P4
13:P1+P3+P4,
14:P2+P3+P4
15:P1+P2+P3+P4,
16:0ff,17:0ff+P1
18:0ff+P2,
19:0ff+P1+P2
20:0ff+P3,
21:0ff+P1+P3
22:0ff+P2+P3
23:0ff+P1+P2+P3
24.0ff+P4
25:0ff+P1+P4
26:0ff+P2+P4
27:0ff+P1+P2+P4
28:0ff+P3+P4
29:0ff+P3+P4
30:0ff+P2+P3+P4
31:0ff+P1+P2+P3+P4

O |0 |0 |O

O |0 |0 |O

O |0 |0 |O

16-36

Selection of RTC Speed

0: Off
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Group 16: LCD Function Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM | Attribute
VIF | SLV
SLV
1: By Timer 1
2: By Timer 2
3: By Timer 3
4: By Timer 4
5: By Timer 1+2
xxx0b: RTC Runl Forward Rotation
xxx1b: RTC Runl Reverse Rotation
xx0xb: RTC Run2 Forward Rotation
o xx1xb: RTC Run2 Reverse Rotation
16-37 |Run Direction of RTC Speed i (0] @) (0]
Xx0xxb: RTC Run3 Forward Rotation
x1xxb: RTC Run3 Reverse Rotation
Oxxxb: RTC Run4 Forward Rotation
1xxxb: RTC Run4 Reverse Rotation
Group 17: IM Motor Automatic Tuning Parameters
Control Mode
Code Parameter Name Setting Range Default| Unit PM | Attribute
V/IF | SLV
SLV
0: Rotation Auto-tune
1: Static Auto-tune
2: Stator Resistance Measurement
) . 3: Reserved
Mode Selection of Automatic ) v
17-00 . 4: Loop Adjust 2 - o O X
Tuning
5: Rotation Auto-tune (Loop adjust +
Stator Resistance + Rotation)
6: Static Auto-tune (Loop adjust +
Stator Resistance + Static)
17-01 |Motor Rated Output Power 0.00~600.00 - KW O 0 X
17-02 |Motor Rated Current 0.1~1200.0 - A ®) ®) X
230V: 0.0~255.0 230
17-03 |Motor Rated Voltage \% (0] @) X
460V:0.0~510.0 460
17-04 |Motor Rated Frequency 10.0~400.0 60.0 Hz o ®) X
17-05 |Motor Rated Speed 0~24000 KVA™ rom| O ®) X
17-06 |Pole Number of Motor 2~16 (Even) 4 Pole | O ®) X
230V: 50~240 “a
17-08 |Motor No-load Voltage KVA \Y, (0] 0] X
460V100~480
o 0.01~600.00 ‘a
17-09 |Motor Excitation Current KVA A 0] @) X
(15%~70% motor rated current)
) ] 0: Disable
17-10 |Automatic Tuning Start 0 - 0] @) X
1: Enable
0: No Error
17-11 [Error History of Automatic Tuning | 1: Motor Data Error 0 - 0 o] X

2. Stator Resistance Tuning Error
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Group 17: IM Motor Automatic Tuning Parameters

Control Mode
Code Parameter Name Setting Range Default| Unit PM | Attribute
VIF | SLV
SLV
3. Leakage Induction Tuning Error
4. Rotor Resistance Tuning Error
5. Mutual Induction Tuning Error
6. Reserved
7. DT Error
8. Motor Acceleration Error
9. Warning
17-12 |Leakage Inductance Ratio 0.1~15.0 3.4 % X ©) X
17-13 |Slip Frequency 0.10 ~ 20.00 1.00 Hz X ©) X
*c: Default value is 2 in V/F mode while it is 0 in SLV mode.
*a: KVA means the default value of this parameter will be changed by different capacities of inverter.
Group 18: Slip Compensation Parameters
Control Mode
Code Parameter Name Setting Range Default | Unit PM | Attribute
VIF | SLV
SLV
Slip Compensation Gain at Low d
18-00 0.00~2.50 0.00 - o (0] X *1
Speed
Slip Compensation Gain at High
18-01 -1.00~1.00 0.0 - o (0] X *1
Speed
18-02 |Slip Compensation Limit 0~250 200 % o] X X
18-03 [Slip Compensation Filter Time 0.0~10.0 1.0 Sec | O X X
Regenerative Slip Compensation 0: Disable
18-04 ) 0 - 0] X X
Selection 1: Enable
18-05 |[FOC Delay Time 1~1000 100 ms X (0] X
18-06 |[FOC Gain 0.00~2.00 0.1 - X O X
*d: Default value is 0.00 in V/F mode while itis 1.0 in SLV mode.
Group 20 Speed Control Parameters*
Control Mode
Code Parameter Name Setting Range Default| Unit PM | Attribute
V/IF | SLV
SLV
20-00 |ASR Gain 1 0.00~250.00 3.00 - X o O *1
SLV:
. 0.500
20-01 |ASR Integral Time 1 0.001~10.000 Sec | X (0] o *1
PMSLV:
0.08,
20-02 |[ASR Gain 2 0.00~250.00 3.00 - X 0 O *1
SLV:
. 0.500
20-03 |ASR Integral Time 2 0.001~10.000 Sec | X (0] o *1
PMSLV:
0.08,
20-04 |ASR Integral Time Limit 0~300 200 % X o ®)
20-07 [Selection of Acceleration and 0: Pl speed control will be enabled only] 1 - X (©) X

4-42




Group 20 Speed Control Parameters*

Control Mode

Code Parameter Name Setting Range Default| Unit PM | Attribute
VIF | SLV
SLV
Deceleration of P/PI in constant speed. For accel/decel,
only use P control.
1: Speed control is enabled either in
constant speed or accel/decel.
20-08 |ASR Delay Time 0.000~0.500 0.004 | Sec | X 0 X
Speed Observer Proportional (P)
20-09 | . 0.00~2.55 0.61 - X (0] X *1
Gain 1
20-10 [Speed Observer Integral(l) Time 1 | 0.01~10.00 0.05 | Sec | X ®] X *1
Speed Observer Proportional (P)
20-11 | . 0.00~2.55 0.61 - X (0] X *1
Gain 2
20-12 [Speed Observer Integral(l) Time 2 | 0.01~10.00 0.06 | Sec | X 0 X *1
Low-pass Filter Time Constant of
20-13 1~1000 4 ms X O X
Speed Feedback 1
Low-pass Filter Time Constant of
20-14 1~1000 30 ms X (0] X
Speed Feedback 2
20-15 |ASR Gain Change Frequency 1 0.0~400.0 4.0 Hz X 0 ©)
20-16 |ASR Gain Change Frequency 2 0.0~400.0 8.0 Hz X o o]
Torque Compensation Gain at Low X
20-17 0.00~2.50 1.00 - X (0] *1
Speed
Torque Compensation Gain at High X
20-18 -10~10 0 % X O *1
Speed
20-33 |Constant Speed Detection Level 0.1~5.0 1.0 X 0 ©)
Compensation Gain During Speed X
20-34 0~25600 0 X (0]
Drop
Compensation Time During Speed
20-35 0~30000 100 ms X o] X
Drop
*: This parameter group is enabled in SLV and PMSLV modes.
Group 21: Torque Control Parameters
Control Mode
Code Parameter Name Setting Range Default | Unit PM [ Attribute
VIF | SLV
SLV
21-05 |Positive Torgue Limit 0~160 160 % X ®) 0o
21-06 |Negative Torque Limit 0~160 160 % X O o
Forward Regenerative Torque
21-07 | . . 0~160 160 % X 0] (0]
Limit
Reversal Regenerative Torque
21-08 L imit 0~160 160 % X 0] (0]
imi
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Grou

p 22: PM Motor Parameters (P

M Control Mode)

Control Mode

Code Parameter Name Setting Range Default | Unit PM [ Attribute
V/IF | SLV
SLV
22-00 [Rated Power of PM Motor 0.00~600.00 KVA | kKW | X X o]
22-02 |Rated Current of PM Motor 0.1~999.9 KVA A X X @)
22-03 |Pole Number of PM Motor 2~96 6 poles| X X @)
1~60000
) (22-04, 22-06, only need to set one of
22-04 |Rated Rotation Speed of PM Motor ) 1500 |rpm | X X (0]
them, the program will calculate the
other.)
Maximum Rotation Speed of PM
22-05 1~60000 1500 | rpm| X X 0]
Motor
22-06 |PM Motor Rated Frequency 0.0~400.0 75.0 Hz X X ®)
0~ 120%
22-10 |PM SLV Start Current 50 % X X @)
Motor Rated Current
L 0 ~ 100%
22-11 [DC Injection Current Level 40 % X X 0]
Motor Rated Current
22-12 |Speed Observer kp Value 1~10000 2000 - X X ©)
22-13 [Speed Observer kI Value 1~1024 40 - X X o]
22-14 |PM Motor stator Resistance 0.001 ~ 32.767 1.000 [ Q X X ©)
22-15 [PM Motor D-axis Inductance 0.001 ~ 32.767 1.024 [mH | X X o]
22-16 |PM Motor Q-axis Inductance 0.001 ~ 32.767 1.024 | mH [ X X O
22-18 [Flux-Weakening Control 0~100 0 % X X o]
) 0: Disable
22-21 |PM Motor Tuning 0 - X X o
1: Enable
0. No Error
1~4: Reserved
5: Circuit tuning time out.
6: Reserved
7: Other motor tuning errors
'R
22-22 |Fault History of IPM Motor Tuning [oeserved o | -] x| x|o *4

9: Current Abnormity Occurs while
Loop Adjustment.

10: Reserved

11: Stator Resistance Measurement
Timeout

12: Reserved
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Group 23: Pump & HVAC & Compressor Function Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM [ Attribute
VIF | SLV
SLV
0: Disable
. . 1. Pump
23-00|Function Selection 0 - 0] 0] (0]
2: HVAC
3. Compressor
0: Single Pump
) ] 1: Master
Pump Mode Selection for Single /
23-01 ) 2: Slave 1 0 0] X X
Multi-Pump system
3: Slave 2
4: Slave 3
23-02|Pump Setpoint 0.01 ~ 650.00 2.00 | PsSI o] X X
23-03[Maximum Pressure Setting 0.01 ~ 650.00 10.00 | PSI 0 X X
. 0: From 23-02/12-74
23-04[Pump Setpoint Source 0 0 @) X X
1: From All
0: Display of Target and Pressure
Display Mode Selection Feedback *
23-05 i - 0 % o X X
(LED) 1: Only Display Setpoint
2: Only Display Feedback Pressure
23-06|Proportion Gain (P) 0.00~10.00 3.00 - 0 X X
23-07Integral Time (1) 0.0~100.0 700 | Sec| O X X
23-08|Differential Time (D) 0.00~10.00 0.00 | Sec| O X X
Detection Tolerance of Constant
23-09 0.10 ~ 650.00 0.50 | PSI 0] X X
Pressure
Sleep Frequency of Constant
23-10 0.00 ~ 180.00 30.00 | Hz o X X
Pressure
23-11|Sleep Time of Constant Pressure 0.0 ~255.5 0.0 Sec| O X X
23-12[High Pressure Level 0.00 ~ 650.00 5.00 | PSI ®) X X
23-13|Warning Time for High Pressure 0.0 ~ 600.0 10.0 [ Sec| O X X
23-14(Stop Time for High Pressure 0.0 ~ 600.0 200 | Sec| O X X
23-15|Low Pressure Level 0.00 ~ 650.00 0.50 PSI ®) X X
23-16|Warning Time for Low Pressure 0.0 ~ 600.0 10.0 [ Sec | O X X
23-17|Fault Time for Low Pressure 0.0 ~ 600.0 20.0 | Sec ®) X X
23-18|Detection Time of Loss Pressure 0.0 ~600.0 0.0 Sec| O X X
23-19|Pressure Loss Level 0~100 0 % ®) X X
0: Pressure Unit Setting
23-20([Percentage of Pressure Level ) 0 @) X X *9
1: Pressure Percentage Setting
) ) 0: Upward Detection X X
23-23|Water Usage Detection Function ) 1 - @)
1: Downward Detection X X
23-24|Water Usage Detection Bias 0.0 ~ 65.00 0.1 PSI 0 X X
23-25|Water Usage Detection Time 0.0 ~ 200.0 200 | Sec| O X X
IAcceleration Time of Water Usage
23-26 i 0.1 ~6000.0 KVA | Sec | O X X
Detection
Deceleration Time of Water Usage
23-27 i 0.1 ~6000.0 KVA | Sec | O X X
Detection
23-28|Forced Frequency Command 0.0 ~ 200 0.0 Hz- ®) X X
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Group 23: Pump & HVAC & Compressor Function Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM [ Attribute
VIF | SLV
SLV
23-29([Time of Multi-Pump Switch Over 0~ 240 3 Hr ©) X X
23-30([Detection Time of Multi-Pump 0.0 ~30.0 5.0 Sec| O X X
0: Disable
) ) 1: Pressure Setpoint and Run/Stop
23-31[Multi-Pump Synchronous Selection ) 0 0] X X
2: Pressure Setpoint
3: Run/Stop
0: PSI
. . 1. inW
23-36 [Pump Unit Selection 0 - o X X
3: Bar
4: Pa
23-37|Leakage Detection Time 0.0~100.0 0.0 Sec| O X X
23-38|Leakage Detection Variation 0.01~65.00 0.1 PSI 0 X X
23-39|Leakage Detection Wake up Level | 0.01~65.00 0.5 PSI 0 X X
0: Disable
23-41|Local/ Remote Key 1 o o (0]
1: Enable
0: Disable (Energy Accumulating)
23-42[Energy Reset 0 o o o
1: Enable
23-43[Electricity Price per kwWh 0.000 ~ 5.000 0.000 $ O O o
0: Disable
1: Unit for 0.1kWh
. 2: Unit for 1kWh
23-44[Pulse Output Selection ) 0 o o (0]
3: Unit for 10kWh
4: Unit for 100kWh
5: Unit for 1000kWh
0: Disable
23-45|Flow Meter Type 1: Analog Input 1 o o (0]
2: Pulse Input
23-46|Maximum Rated Flow 1 ~ 50000 10000 |GPM| O o] (0]
23-47[HVAC Setpoint 1 ~ 50000 5000 [GPM| O O o
23-48|0ver Flow Level 0.01 ~99.00 80.00 | % o] o] (0]
23-49|Warning Time for Over Flow 0.0 ~ 255.0 3.0 Sec| O ®) o
23-50{Alarm Time for Over Flow 0.0 ~ 255.0 6.0 Sec ©) ®) (©)
23-51|Low Flow Level 0.01 ~99.00 10.00 [ % o] o] (®]
23-52|Warning Time for Low Flow 0.0 ~ 255.0 3.0 Sec| O ®) (©)
23-53[Alarm Time for Low Flow 0.0 ~ 255.0 6.0 Sec @) ®) o
0: Disable
1: PID Error
23-54[Detection Function of Low Suction 0 O @) (0]
2: Current
3: Current and PID Error
23-55|Detection Time of Low Suction 0~30.0 100 | Sec| O o] (®]
23-56[PID Error Level of Low Suction 0~ 30 10 % ©) ©) O
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Group 23: Pump & HVAC & Compressor Function Parameters

Control Mode

Code Parameter Name Setting Range Default| Unit PM [ Attribute
VIF | SLV
SLV
Current Level of Low Suction(Motor
23-57 0~ 100 10 % 0] 0] (0]
Rated Current)
0: Disable
) ) 1: Warning

23-58|Reaction of Low Suction 0 O O O
2: Fault
3: Fault & Restart

. 0: From 23-47/12-77

23-59[HVAC Setpoint Source 0 0] @) (0]
1: From All
0: GPM

. ) 1. FPM

23-60[HVAC Unit Selection 0 - @) X X
3. CFM
4: GPH

23-66|Derating of Current Level 10~200 110 % o] X X

23-67[Derating Time 1.0~20.0 10.0 | Sec O X X

23-68|Derating Gain 1~100 90 % o] X X

23-69[0OL4 Current Level 10~200 120 % ©) X X

23-70(0OL4 Delay Time 0~20.0 5.0 Sec| O X X

*Note: With LED keypad, setting of 23-03 needs to be lower than 9.9 PSl in the pump modes; 10-33 is lower than 1000 and 10-34=1in

the PID modes.
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Group 24: Function of 1 to 8 Option Card

Code

Parameter Name

Setting Range

Default

Unit

Control Mode

PM
SLV

VIF | SLV

Attribute

24-00

Function Selection of Relay Card

0: Function of 1 to 8 Relay Card is
Disabled

1: Fixed Modes of Inverter Pump: First
on and Last off; then Stop All.

2: Fixed Modes of Inverter Pump: Only
Stop Inverter Pump.

3: Fixed Modes of Inverter Pump:
First on and First Off; then Stop All.

4: Cycle Modes of Inverter Pump:
First on and First Off; then Stop All.

5: Cycle Modes of Inverter Pump: Only
Stop Inverter Pump.

6: Cycle Modes of Inverter Pump by
built-in Relay: First on and First off;
then Stop All

24-01

Selection of Relay 2-4 Function

xxx0b: Reserved

xxx1b: Reserved

xx0xb: Relay 2 Disable

xx1xb: Relay 2 Enable

x0xxb: Relay 3 Disable

x1xxb: Relay 3 Enable

Oxxxb: Relay 4 Disable

1xxxb: Relay 4 Enable

0000b

24-02

Selection of Relay 5-8 Function

xxxX0b: Relay 5 Disable

xxx1b: Relay 5 Enable

xx0xb: Relay 6 Disable

xx1xb: Relay 6 Enable

x0xxb: Relay 7 Disable

x1xxb: Relay 7 Enable

Oxxxb: Relay 8 Disable

1xxxb: Relay 8 Enable

0000b

24-03

Detection Time on Fmax (Upper
Limit Frequency)

1.0 ~600.0

300.0

Sec

*1

24-04

Detection Time on Fmin  (Lower
Limit Frequency)

1.0 ~600.0

300.0

Sec

*1

24-05

Switching Time of Magnetic
Contactor

0.1~20.0

1.00

Sec

*1

24-06

Allowable Bias of Pump Switch

0.0 ~20.0

0.0

%

*1

24-07

Pump Control Source Selection

0: Relay Card

1: Control Board (Built-in Relay )
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4.3 Description of Parameters

| Group 00: Basic Parameters

00-00 Control Mode Selection
[0] : VIF
[1] : Reserved
[2) :SLV

Range

[3] : Reserved
[4]) : Reserved
[5) : PMSLV

00-00=0: V/F Mode

Select the required V/F curve (01-00) based on your motor and application.
Perform a stationary auto-tune (17-00=2). If the motor cable length is longer than 50m (165ft), see parameter
17-00 for details.

00-00=2: Sensorless Vector Control

Verify the inverter rating matches the motor rating. Perform rotational auto-tune to measure and store motor
parameters for higher performance operation. Perform non-rotational auto-tune if it's not possible to rotate the
motor during auto-tune. Refer to parameter group 17 for details on auto-tuning.

00-00=5: PM Sensorless Vector Control

Verify the inverter rating matches the motor rating. Set PM motor data in parameters 22-00 to 22-06. Refer to
parameter 22-17 for details on PM Motor tuning. Stall prevention during deceleration is automatically disabled
(08-00=xx1xb) when control mode is set to PMSLV. A braking resistor is recommended to be used to prevent the
drive from tripping on over voltage due to regenerative energy. A braking module is required for Inverters ratings
230V 30HP, 460V/40HP or greater.

Note: Parameter 00-00 is not affected by drive initialization.

00-01 Motor’s Rotation Direction

[0] : Forward

Range
9 [1]) : Reverse

Use the FWD/REYV key to change motor direction when Run Command Selection is set to keypad control (00-02 =
0). In keypad control motor direction is set by parameter 00-01. Motor direction is dependent on the motor
direction lock selection parameter 11-00.

00-02 Main Run Command Source Selection

00-03 Alternative Run Command Source Selection

[0] : Keypad control
[1]) : External terminal control

Range [2] : Communication control
[3]: PLC
[4) : RTC

Note: To switch the command source between the setting of main (00-02) and alternative (00-03) assign one of
the DI (S1 to S6) to be the “Run Command Switch Over” (03-00~03-05=12).
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00-02=0: Keypad Control
Use the keypad to start and stop the inverter and set direction with the forward / reverse key. Refer to section 4-1
for details on the keypad.

00-02=1: External Terminal Control
External terminals are used to start and stop the inverter and select motor direction. There are three different
types: 2-wire and 3-wire operation and 2-wire self holding (latching) mode.

m 2-wire operation

For 2-wire operation, set 03-00 (S1 terminal selection) to 0 and 03-01 (S2 terminal selection) to 1

Terminal S1 Terminal S2 Operation
Open Open Stop Inverter
Closed Open Run Forward
Open Closed Run Reverse
Closed Closed Stop Inverter, Display EF9 Alarm after 500ms

Parameter 13-08 to 2, 4 or 6 for 2-wire program initialization, multi-function input terminal S1 is set to forward ,
operation/ stop, and S2 is set for reverse, operation / stop.

Forward,
Run / Stop
S1
_O
Reverse
Run / Stop -
—0O O0—O
24VG

Figure 4.3.1 Wiring example of 2-wire
m 3-wire operation

For 3-wire operation set any of parameters 03-02 to 03-05 (terminal S3 ~ S6) to 26 to enable 3-wire operation in
combination with S1 and S2 terminals set to operation command and stop command.

Parameter 13-08 to 3, 5 or 7 for 3-wire program initialization, multi-function input terminal S1 is set to run
operation, S2 for stop operation and S5 for forward/reverse command.

Note: Terminal S1 must be closed for a minimum of 50ms to activate operation.
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Operation
(normally open
Momentary switch)

1 J) s1 Run Command
—QJ_Q O O { (On:Run)

Stop
(Normally Close
Momentary s2 Stop Command
switch) L 0O (Off: Stop)

- S5 Forward/Reverse

O O D) selection

24VG
Cﬁ

Figure 4.3.2 Wiring example of 3-wire

o
—>: :4— >= 50ms

Onl off )
Run Command » Time
Off
(Stop) )
Stop Command » Time
| | |
| | |
| | |
| | |
! |
| Off |
Forward/Reverse ! (forward) On (Reversal) ! . i
Command » Time

Motor Speed » Time

Forward

Stop : Forward : Reverse : Stop

Figure 4.3.3 3-wire operation

m 2-wire self holding (latching) operation

Set one of parameters, 03-00 to 03-05 (terminal S1 ~ S6), to 53 in order to enable 2-wire self holding operation.
After this mode is enabled, set terminal S1 (03-00=0) to forward and S2 (03-01=1) to reverse run command.

—I— J. S1 Forward Run Command
—O (On: Run Forward)

Momentary switches S2 Reverse Run Command

(Push buttons) O O Q (On: Run Reverse)

—I— S5 Stop
—O O—O  (on: Stop)

24VG
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Note: Terminal S1, S2 and S5 must be closed for a minimum of 50ms to activate operation. The inverter will
display SE2 error when input terminals S1-S6 is set to 53 and 26 simultaneously.

» < >50ms

Forward ON OFF ON| OFF
Command » Time

> >50 ms
Reverse OFF ON OFF
Command »  Time

> < >50ms
OFF
ON

Stop (Inverter On) >

Command Time

Motor

Speed \

< < > <
Stop Forward Reverse Stop Forward

v

Time

A
Y

<

00-03=2: Communication control

The inverter is controlled by the RS-485 port. Refer to parameter group 9 for communication setup.
00-03=3: PLC control

The inverter is controlled by the inverter built-in PLC logic. Refer to section 4.3.

00-03=4: RTC control

The inverter is controlled by RTC timer when run command is set to RTC. Refer to function group 16.

00-04 Language Selection (for LCD only)
[0] : English
Range [1] : Simple Chinese

[2] : Traditional Chinese

00-05 Main Frequency Command Source Selection
00-06 Alternative Frequency Source Selection
[0] : Keypad

[1) : External control (Analog All)
[2] : Terminal UP/DOWN

[3] : Communication control

[4] : Reserved

[5)] : Reserved

[6] : RTC

[7) : AI2 Auxiliary frequency

Range

00-05/00-06= 0: Keypad

Use the keypad to enter the frequency reference or by setting parameter 05-01 (frequency reference 1). Note that
once the frequency command is switched to alternative frequency reference and 00-06 is set to 0, the frequency
can be adjusted using parameter 05-01. Refer to section 4.1.4 for details.
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00-05/00-06= 1: External control (Analog Input)

When 04-05=0, give frequency reference command from control circuit terminal All (voltage input). If auxiliary
frequency is used, refer to the multi-speed functions.

When frequency reference command is controlled by either All or Al2, the following setup is required:

® 00-05/ 00-06 are set individually to be 1 and 7.

@ Set Al2 signal type in 04-00 (All is always 0~10V).

® Set 04-05=0 (Auxiliary frequency setting).

@ Set multi-function terminal to be 13, then frequency reference command can be switched to Al1 control or Al2
control.

When 04-05=1, frequency reference command from control circuit terminal All (voltage input) or Al2 (current
input, set by 04-00).

Use All terminal when voltage input signal is the main frequency reference command.
Use Al2 terminal when current input signal (4-20mA) is the main frequency reference command.

Use analog reference from analog input All or Al2 to set the frequency reference (as shown in Figure 4.3.4).
Refer to parameter 04-00 to select the signal type.

Voltage Current 04-00 Setting | Dipswitch SW2 Remark
input input (Default = 1) (Default ‘V’) Default 04-05="10"
All-Analog | | | T T
0~10V | - | e
Input 1
- ~10V | - 0: Al2 0~10V Setto 'V’
Al2 - Analog | 0~ 10V Set 04-05="10" (Note)
Input2 | 4 ~20mA | 1: Al2 4~20mA Setto “I”

Note: Set parameter 04-05 to 10 to add frequency reference Al2 to All.

+10V

Main Frequency
2K () All Reference Command
(voltage input)

Main Frequency
QO AI2 Reference Command
(current input)

Figure 4.3.4 Analog input as main frequency reference command
00-05/00-06= 2: Terminal UP / DOWN

The inverter accelerates with the UP command closed and decelerates with the DOWN command closed. Please
refer to parameter 03-00 ~ 03-05 for additional information.

Note: To use this function both the UP and DOWN command have to be set to any of the input terminals.
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00-05/00-06= 3: Communication Control

The frequency reference command is set via the RS-485 communication port using the MODBUS RTU, BACnet
or Metasys N2 protocol.

Refer to parameter group 9 for additional information.

00-05/00-06= 6: RTC (Real-time Clock)

Enables RTC control, reference frequency is controlled by the RTC function, refer to parameter group 16 for RTC
setup.

00-05/00-06=7: Al2 Auxiliary frequency
When 04-05 is set to 0 (auxiliary frequency), frequency command is set by multi-function analog input Al2.

Maximum output frequency (01-02, Fmax) =100%; if 04-05 is not set to 0, the frequency is 0. Refer to page 4-84
for multi-speed operation.

00-07 Main and Alternative Frequency Command Modes

[0] : Main reference frequency

Range . .
[1] : Main frequency + alternative frequency

When set to 0 the reference frequency is set by the main reference frequency selection of parameter 00-05.
When set to 1 the reference frequency is sum of the main reference frequency (00-05) and alternative frequency
(00-06).

Note: The inverter will display the SE1 error when 00-07 = 1 and parameter 00-05 and 00-06 are set to the same
selection.

When parameter 00-06 is set to 0 (Keypad) the alternative frequency reference is set by parameter 05-01
(Frequency setting of speed-stage 0).

00-08 Communication Frequency Command — READ ONLY

Range [0.00~400.00] Hz

Display the frequency reference when 00-05 or 00-06 is set to communication control (3).

00-09 Communication Frequency Command Memory

[0] : Do not store the communication frequency command at power down

Range L
[1) : Store communication frequency reference at power down

Note: This parameter is only effective when frequency reference is set via communication (00-05 / 00-06 = 3).
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00-11

Selection of PID Lower Limit Frequency

Range

[0] : PID minimum frequency is lower limit frequency when inverter sleeps.
[1] : PID minimum frequency is OHz when inverter sleeps.

00-11=0: PID minimum frequency is lower limit frequency (00-13).

00-11=1: PID minimum frequency is OHz

Note: Refer to parameters 10-17~10-20 for description of the sleep mode function.

00-12

Upper Limit Frequency

Range

[0.1~109.0] %

Set the maximum frequency reference as a percentage of the maximum output frequency. Maximum output
frequency depends on motor selection.

Motor 1: Maximum frequency parameter 01-02.

Motor 2: Maximum frequency parameter 01-16.

00-13

Lower Limit Frequency

Range

[0.0~109.0] %

Set the minimum frequency reference as a percentage of the maximum output frequency. Maximum output
frequency depends on motor selection. Motor 1: Maximum frequency is set by parameter 01-02 and Motor 2
Maximum frequency is set by parameter 01-16.

Notes:

- When the frequency lower limit is set to a value greater than 0 and the inverter is started the output frequency
will accelerate to the frequency lower limit with a minimum frequency defined by parameter 01-08 for motor 1
and parameter 01-22 for motor 2.

- Frequency upper limit has to greater or equal to the frequency lower limit otherwise the inverter will display a
SEOQ1 (Set range error).

- Frequency upper and lower limit is active for all frequency reference modes.

Output
Frequency

100%

00-12

00-13

» Frequency
100% Reference

Figure 4.3.5 Frequency reference upper and lower limits
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00-14 Acceleration Time 1

Range [0.1~6000.0] Sec

00-15 Deceleration Time 1

Range [0.1~6000.0] Sec

00-16 Acceleration Time 2

Range [0.1~6000.0] Sec

00-17 Deceleration Time 2

Range [0.1~6000.0] Sec

00-21 Acceleration Time 3

Range [0.1~6000.0] Sec

00-22 Deceleration Time 3

Range [0.1~6000.0] Sec

00-23 Acceleration Time 4

Range [0.1~6000.0] Sec

00-24 Deceleration Time 4

Range [0.1~6000.0] Sec

00-25 Switching Frequency of Acceleration and Deceleration
Range [0.00~400.00] Hz

[0.0~1200.0] Hz (When 00-31 = 1)

Acceleration time is the time required to accelerate from 0 to 100% of maximum output frequency.
Deceleration time is the time required to decelerate from 100 to 0% of maximum output frequency.

Motor 1: Maximum frequency is set by parameter 01-02 and Motor 2 Maximum frequency is set by parameter
01-16.

Note: Actual acceleration and deceleration times can be affected by the inverter driven load.
The default values for the acceleration, deceleration times are dependent on the inverter size.

Size Acceleration / Deceleration
230V Class 460V Class Default Value
5~15HP 5~20HP 10s
20~30HP 25~40HP 15s
40~175HP 50~800HP 20s

A: Select acceleration and deceleration time via the digital input terminals

The following table shows the acceleration / deceleration selected when the digital input function Accel/Decel time
1 (#10) and Accel/Decel time 2 1(#30) are used.

Table 4.3.1 Acceleration / deceleration time selection

Accel/decel time 2 Accel/decel time 1 Acceleration Deceleration
(Set 03-00 ~ 03-05=230) | (Set 03-00 to 03-05 = 10) time time

0 0 Tacccl (00-14) Tdecl (00-15)

0 1 Taccc2 (00-16) Tdec2 (00-17)

1 0 Taccc3 (00-21) Tdec3 (00-22)

1 1 Taccc4 (00-23) Tdec4 (00-24)

0: OFF, 1: ON
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A
============= Tdec2
Rate
Output TF?CCZ
Frequency : ate a
1 I Tdecl
1 1
Rate
[ U
- Taccl !
\ Rate 1
E : time
1 I 1
1 I
Digital Input | !
Terminal S5
(03-04=10) time

Figure 4.3.6: Terminal S5 switch between Taccl/Tacc2 and Tdec1/Tdec2

B. Automatically acceleration / deceleration time switch-over based on output frequency

Set acceleration / deceleration switch over frequency parameter 00-25 to a value greater than 0 to automatically
switch between Taccl (00-14) / Tdecl (00-23) and Tacc4 (00-24) / Tdec4 (00-15).

Taccl (00-14) / Tdecl (00-23) are active when the output frequency < 00-25 and Tacc4 (00-24) / Tdec4 (00-15)
are active when the output frequency >= 00-25. Refer to the Figure 4.3.7 for details.

Note: Multi-function input function #10 (Accel/Decel time 1) and #30 (Accel/Decel time 2) have a higher priority
than switch over frequency parameter 00-25.

A

Output
Frequency

00-25

- time
Taccl Tacc4 Tdec4 | Tdecl |
Rate Rate Rate Rate
(00-14)  (00-23) (00-24)  (00-15)

Figure 4.3.7 Automatic acceleration / deceleration time switch-over based on output frequency

00-18 Jog Frequency
[0.00~400.00] Hz
Range
[0.0~1200.0] Hz (When 00-31 = 1)
00-19 Jog Acceleration Time
Range [0.1~0600.0] Sec
00-20 Jog Deceleration Time
Range [0.1~0600.0] Sec

Jog acceleration time (00-19) is the time required to accelerate from 0 to 100% of maximum output frequency.
Jog deceleration time (00-20) is the time required to decelerate from 100 to 0% of maximum output frequency.
Motor 1: Maximum frequency is set by parameter 01-02 and Motor 2 Maximum frequency is set by parameter
01-16.
The inverter uses the Jog frequency (00-18, default 6.0 Hz) as its frequency reference when jog is active.
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00-26 Emergency Stop Time

Range [0.0~6000.0] Sec

The emergency stop time is used in combination with multi-function digital input function #14 (Emergency stop).
When emergency stop input is activated the inverter will decelerate to a stop using the Emergency stop time
(00-26) and display the [EM STOP] condition on the keypad.

Note: To cancel the emergency stop condition the run command has to be removed and emergency stop input
deactivated.

Multi-function digital input terminals (03-00 ~ 03-05) are set to 14: When the emergency stop input is activated the
inverter will decelerate to a stop using the time set in parameter 00-26.

Note: After an emergency stop command the run command and emergency stop command have to be removed
before the inverter can be restarted. Please refer to Figure 4.3.8. The emergency stop function can be used to
stop inverter in case of an external event.

Multi-function digital input terminals (03-00 ~ 03-05) set to 15: When the base block input is activated the inverter
output will turn off and the motor will coast to a stop.

Emergency stop
command T
S5(03-04=14) ON OFF )
time
Run
command
on |
time
Output —

Frequency

\ - time

> Emergency stop deceleration

time

Figure 4.3.8 Emergency stop example

00-28 Selection of Main Frequency Command Characteristic
Range [0] : Positive characteristic (0~10V/4~20mA = 0~100%)
[1] : Negative / inverse characteristic (0~10V/4~20mA = 100~0%)

00-28= 0: Positive reference curve, 0 — 10V / 4 — 20mA = 0 — 100% main frequency reference.
00-28= 1: Negative reference curve, 0 — 10V / 4 — 20mA = 100 — 0% main frequency reference.

Note: Selection applies to analog input All and Al2.
(%) (%)

A A
100%
-10V . Anal_og input , Analog input
ov 10V signal -10v ov 10V signal
(4mA) (20 mA) (4mA) (20 mA)
- 100%
(a) Forward Characteristics (b) Reverse Characteristics

Figure 4.3.9 Positive/negative analog input as main frequency reference command.
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00-32 Application

[0}
(1]
[2]
(3]
(4]
(5]
(6]
(71

Range

. Default Value

: Water supply pump
: Reserved

: Exhaust fan

: HVAC

: Compressor

: Reserved

: Reserved

Note: If the setting value is changed to 0 (off), it performs 2-wire initialization (60Hz) (200/460V).

(1) Water supply pump

Parameter Name Value
00-00 Control mode selection 0:VIF
11-00 Direction lock selection 1 : Forward direction only
07-00 Momentary stop and restart selection 1: Enable
08-00 Stall prevention function xX0xb : Stall prevgntion is enabled during
deceleration
23-00 Function Selection 1. Pump

(3) Exhaust fan

Parameter Name Value

00-00 Control mode selection 0:VIF

11-00 Direction lock selection 1 : Forward direction only

07-00 Momentary stop and restart selection 1: Enable

08-00 Stall prevention function xx0xb : Stall prevention is enabled during deceleration

(4) HVAC

Parameter Name Value
00-00 Control mode selection 0:V/IF
11-00 Direction lock selection 1 : Forward direction only
11-01 Carrier frequency 8.0kHz
07-00 Momentary stop and restart selection 1: Enable
11-03 Automatic carrier frequency reduction 1: Enable
23-00 Function Selection 2: HVAC
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(5) Compressor

Parameter Name Value
00-00 Control mode selection 0: VIF
11-00 Direction lock selection 1: Forward direction only
00-14 Acceleration time 1 5.0 sec
00-15 Deceleration time 1 5.0 sec
01-07 Middle Output Voltage 1 Half of the maximum voltage
07-00 Momentary stop and restart selection 1: Enable
08-00 Stall prevention function xx0xb: Stall prevention during deceleration
23-00 Function Selection 3: Compressor
00-33 Modified Parameters (LCD Keypad Only)
Range [0] : Disable
[1] : Enable

This parameter automatically lists all the modified parameters. When set to enable (1), all modified parameter in
the advanced mode are shown and can be edited directly. To hide modified parameter overview set parameter
00-33 to 0. This function can display up to 250 modified parameters. If more than 250 parameters are modified
only the first 250 will be displayed.
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Example: Modify parameter 00-03 (Alternative Run Command Source Selection).

Steps

LCD Display

Descriptions

Group
01 V/F Pattern
02 Motor Parameter

The starting parameter group (00) in the setting modes of A (Up)/
¥ (Down) selection groups.

PARA

00

-01. Motor Direction
-02. RUN Source

-03. Sub RUN Source

Press READ/ ENTER key and A (Up)/ ¥ (Down) to select
alternative run command source (00-03).

Edit
00-00
Sub RUN Source

I Terminal
(0~4)
<2>

Press READ/ ENTER key and adjust the value. The selected
setting value will flash.

PARA

00

-41. UserP1
-42. User P2

Press DSP/ FUN to select modified parameters (00-33).

Edit
00-33
Modify parameter

Enable
(0-~1)
<0>

Press READ/ ENTER key and value to 1 (Modified parameter
overview is enabled.) The selected setting value will flash.

Modify

00

00-03. Sub RUN Source
00-33. Modify paramete

Press DSP/ FUN back to the advanced modes.
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B User Parameter Setting (00-41 ~ 00-56) (LCD Keypad )

00-41 User Parameter 0 Function Setting

00-42 User Parameter 1 Function Setting

00-43 User Parameter 2 Function Setting

00-44 User Parameter 3 Function Setting

00-45 User Parameter 4 Function Setting

00-46 User Parameter 5 Function Setting

00-47 User Parameter 6 Function Setting

00-48 User Parameter 7 Function Setting

00-48 User Parameter 8 Function Setting

00-50 User Parameter 9 Function Setting

00-51 User Parameter 10 Function Setting

00-52 User Parameter 11 Function Setting

00-53 User Parameter 12 Function Setting

00-54 User Parameter 13 Function Setting

00-55 User Parameter 14 Function Setting

00-56 User Parameter 15 Function Setting

e User parameter (00-41 ~ 00-56) can be used to create a custom parameter list. Select up to 16 parameters
from parameters 01-00 to 24-06.

¢ When the parameter 13-06 is set to 1 or 2, the custom parameter list 00-41 ~ 00-56 can be changed.

e The customer parameter list 00-41 ~ 00-56 can only be changed in the advanced modes while the drive is
not running.

e To exit the user parameter menu, press RESET key followed by the DSP/FUN key to select parameter
Group 13.
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Example 1: Set 03-00 (Multi-function terminal Function Setting-S1) to user parameter 0 (00-41)

Steps LCD Display Descriptions
Group
00 Basic Func.
1 01 V/F Pattern Select the start parameter group (00) in the advanced modes.
02 Motor Parameter
PARA
00 Press (READ/ ENTER) key and A (Up) / ¥ (Down) to select
2 | SRR user parameter 0 (00-41)
-42. User P1 '
-43. User P2
Edit
00-41 .
3 User PO=00-41 Press (READ/ ENTER) key to edit parameter 00-41.
=00- « . .
0041 User PO The selected setting value will flash.
<00-01 - 24-07>
Edit
00-41
4 User PO=00-41 Press « (Left) / » (Right) and A (Up)/ ¥ (Down) key to select
03-0@ S1 Function Sel parameter 03-00 ( Multi-function terminal Function Setting-S1)
<00-01 - 24-07>
Edit
00-41 Press (READ/ ENTER) key to save parameter 00-41 set to
5 User PO= 03-00 03-00. Digit stops flashing and displays shows User PO =
03-00 S1 Function Sel 03-00; (Multi-function terminal Function Setting-S1) has now
<00-01 - 24-07> been added to the user parameter list (00-41).
Monitor Press (DSP/ FUN) key to the display main screen.
Freq Ref : L X
— If the BACK key is not pressed within one minute, the screen
12-16=000.00Hz ; . )
6 will automatically revert back to the monitor mode as shown

12-17=000.00Hz

12-18=0000.0A

here to the left. The time to revert back to the monitor mode can
be set with parameter 16-06.
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Example 2: After one or more user parameters in 00-41 ~ 00-56 are set, user parameters settings are

as follows.
Step LCD Display Descriptions
Groui
1 es Select the start parameter group (03) in the advanced mode.
15 PLC Monitor
PARA
13
: M| P (00 EITER) nd A U9 Y (0o ey 0 sl
-07. Password 1 P '
-08. Initialize
Edit
13-06
3 Access Level Press (READ/ ENTER) key to edit access level (13-06).
* The selected setting value will flash.
1 User Level
(0~2)
<2>
Press A (Up) / ¥ (Down) key to change setting to 1 (13-06=1,
user level) and press (READ/ ENTER) key to save the setting,
After 13-06 has been set the digit stops flashing and the screen
_ADV— G01-02 shows the modified value. A few seconds later, the selected digit

Access Level

will flash again.

4 (—Og) User Level User level (13-06=1) displays one or more parameters set in the
<2> | user parameters of 00-41 ~ 00-56. If no user parameters are set,
13-06 cannot be set to a value of 1.
When user level is selected only group 00 User functions and
group 13 Driver status are available.
PARA
13
SOl 06. Access Level Press (DSP/FUN) key exit edit mode.
Group
: 00.User Function Press (DSP/FUN) key to go back to the parameter group
selection. Use A (Up) key to select Group 00 User Function.
Monitor
Freq Ref
12-16=000.00Hz Press (DSP/ FUN) key to go back to the main screen. To exit
7 user parameter menu, press RESET key and DSP/FUN key to
12-17=000.00Hz select parameter Group 13.
12-18=0000.0A
Group
8 00. User Function00 U Only parameter 13-06 can be modified together with group 00 to
13.Driver Status edit user parameters.
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PARA 00
S1 Function Sel

Press (READ/ ENTER) key and A (Up)/ ¥ (Down) key to select
user parameter 0 (00-41) display.

Press (READ/ ENTER) key to enter edit mode for parameter

Edit 00-41. *The selected setting value will flash.
00-41
10 S1 Function Sel In this example, 03-00 (Multi-function terminal Function Setting
6@ FJOG S1) has been set as a user parameter (00-41). The original
(00~57) parameter group of the user parameter is shown on the display
<00> <03-00> | on the bottom right.
Edit Press A (Up)/ ¥ (Down) key to change the value of parameter
00-41 03-00 to 2. Use (READ/ ENTER) key to save the new value to
11 S1 Function Sel 0041 and 03-00.
0§ 2-Wire (FWD-RUN)
(00~57) The new value stops flashing when the new value has been
<00 > <03-00 > | saved successfully.
Monitor . .
Freq Ref Press (DSP/FUN) key exit to the main screen.
12 12-16=000.00Hz If DSP/ FUN key is not pressed within one minute, , the screen

12-17=000.00Hz

12-18=0000.0A

will automatically revert back to the monitor mode as shown
here to the left. The time to revert back to the monitor mode can
be set with parameter 16-06.

4-65




User Parameter Run Mode Structure

A. Parameters in Group 0~24 can be set as user parameters except parameter 00-00 and 00-41~00-56.

[ Main Screen ] [ Main Menu]
Monitor ‘
Freq Ref Group
12 - 16=000. 00Hz [
12-17 = 000.00Hz . 01 VIF Pattern
12-18 = 0000.0A 02 Motor Parameter

[ Sub Directroy]

@

D@

PARA 00
-00 Control Method
-01 Motor Direction
-02 RUN Source

[ READ/ ENTER ]

®

ék
<

PARA 00
-41 User PO

Edit 00-41
- User PO
-
-42 User P1 - 01-00 V/F Pattern. Sel
% -43 User P2 (01-00 - 24-06)

-55 User P14
-56 User P15

®s @

Note: When 13-06=1 (User level) only parameters defined by the user parameters of 00-41 ~ 00-56 are shown.

[ Main Screen ] [ Main Menu ]

Monitor S
Freq Ref roup
—— .
12 - 16 = 000 . 00Hz 13 Driver Status

14 PLC Setting
15 PLC Monitor

12-17 = 000.00Hz
12-18 = 0000.0A

[ Sub Directory ]

PARA

[ READ/ ENTER ]

A

13

-01 S/W Version 1

-02 Elapsed Timel

-00 KVA Sel
‘A

PARA Edit
-06 Access Level
-07 Password 1

-08 Initialize

13-06
Access Level

13

1 User Level
(0~2)
<2>

A

@ @




| Group 01-V/F Control Parameters

01-00

V/F Curve Selection

Range

[0~FF]

The V/F curve selection is enabled for V/F mode. Make sure to set the inverter input voltage parameter 01-14.

There are three ways to set V/F curve:

(1) 01-00 = 0 to E: choose any of the 15 predefined curves (0 to E).

(2) 01-00 = OF, use 01-02~01-09 and 01-12 ~ 01-13, with voltage limit.
(3) 01-00 = FF: use 01-02~01-09 and 01-12 ~ 01-13, without voltage limit.

The default parameters (01-02 ~ 01-09 and 01-12 ~ 01-13) are the same when 01-00 is set to F (default) and

01-00 is set to 1.

Parameters 01-02 ~ 01-13 are automatically set when any of the predefined V/F curves are selected.

This parameter will be affected to reset by the initialization parameter (13-08).

Consider the following items as the conditions for selecting a V/F pattern.
(1) The voltage and frequency characteristic of motor.
(2) The maximum speed of motor.
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Table 4.3.2: 5 - 30HP V/F curve selection

Type | Specification | 01-00 V/F curve Type| Specification | 01-00 VIF ™
Low
sod)) Starting 8 2004V
Torque
© ©
50Hz 0 50Hz .
. High 192 ®)
@ 71‘5‘ w4 Gg)_ Starting 9 Zé 5
S 01325 56 |5 Torque 0 1325 55 (H2)
= [
3 o -
— 1 = ow
< = .
) 60Hz (v) s Starting A v)
c Saturation F 200 N 200
9] - Torque
o =
@ T ®)
60Hz 60Hz .
50Hz High 12 1 ®
. 2 14 foy (.(F) Starting B 77F
Saturation 7501 T 76171 |
15 3 50 60 (H2) orque 0 153 60 (H2)
) 200y
200
72Hz 3 ® 90Hz C ©
“o it
: ) | o~ 750 1
o) 153 60 72 (T) 0153 5050 (H2)
- - [&]
2 Variable =
[ T 1 4 V' 8 V
3 orque 200l 2 2004 M) N
9 E/ B4
]
£ S ©)
o |90Hz . o 120Hz D
g Variable 5 s ®) =
o Torque 2 385 @ £ 14 [t
2 [ -] 75|/}
° 013 25 50 (H2) 2 0153 60120 (H2)
3 g
3 Variabl 6 2
> T;’n?]e ?‘3 (Def. | 500 8 2001 2
q Val.) 2
®
60Hz 180Hz E
Variable 55 Y
7 385 ©) 14 fommemy /
Torque 4 B (H2) 75L/}
075 30 60 0153 60180 (H2)

*Select high starting torque only for the following conditions.
The power cable length is > 150m (492ft).

Voltage drop at startup is high.
An AC reactor is used on the input side or output side of the inverter.
Motor power lower than the inverter rated power.

(1)
(2)
(3)
(4)
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Type Specification 01-00 V/F curve "

V)
200

Rated

Horsepower 1200Hz F
Torque

(Reducer)

55

7.504
015 200 800 12002

*1. Values shown are for 230V class inverters; double the values for 460V class inverters.
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Table 4.3.3: 40HP and above V/F curve selection

Type | Specification | 01-00 VIF curve ™ |Type| Specification | 01-00 V/F curve
Low
ool Starting 8 200
Torque
50Hz 0 y 50Hz p
- High 16.0] .y ®)
1] — y Q . 153 /i
0 85l | 3 Starting 9 01771
i u .
g 1325 50 (H2) E Torque 0 1325 58 (Hz)
2 2
= 1 = Low
@ 60Hz V) g Starting A v)
c Saturation F 200 " 200
8 o Torque
@ '% ®)
60Hz 60Hz . 16.0
50H High a7 W
z 2 15 g’ (DF) Starting B et
Saturation 85| e (H2)
0 5565 (H2) Torque 0153 60
2004 2001
@ ©
72Hz 3 90Hz C
15 [t 15 |mns
85|/ 85 i
o 153 60 72 (H2) %‘ 015 3 60 90 (H2)
g 2
@ _ 3
2 Variable @
3] 4 y 14 Y
o Torque 1 200 T 200 Y)
] S
5 s ®)
o D
@ |50Hz . i 120Hz D
= Variable 5 575 &) o
5 Torque 2 40 (@ 2 sel ]
— 85} o Dl ]
o 013 25 G I 0153 60120 (H2)
g g
S Variable 6 g
> (Def. v S V)
Torque 3 200 © 200 2
Val.)
)
60Hz ” 180Hz E
H 575
Variable 7 0 © 15 |t
Torque 4 85— 2 85/
015 30 60 0153 60180 (H2)

*1. Values shown are for 230V class inverters; double the values for 460V class inverters.

*Select high starting torque only for the following conditions.
(1) The power cable length is > 150m (492ft).
(2) Voltage drop at startup is high.
(3) An AC reactor is used on the input side or output side of the inverter.
(4) Motor power lower than the inverter rated power.

4-70



01-02 Maximum Output Frequency
Range [20.0~400.0] Hz
01-03 Maximum Output Voltage
Range 230V: [0.1~255.01 V
460V: [0.2~510.0]1 V
01-04 Middle output frequency 2
Range [0.0~400.0] Hz
01-05 Middle Output Voltage 2
230V: [0.0~255.0]1 V
Range
460V: [0.0~510.01 V
01-06 Middle Output Frequency 1
Range [0.0~400.0] Hz
01-07 Middle Output Voltage 1
Range 230V: [0.0~255.01 V
460V: [0.0~510.01 V
01-08 Minimum Output Frequency
Range [0.0~400.0] Hz
01-09 Minimum Output Voltage
230V: [0.0~255.01 V
Range
460V: [0.0~510.01 V
01-12 Base Frequency
Range [10.0~400.0] Hz
01-13 Base Output Voltage
230V: [0.0~255.01 V
Range

460V: [0.0~510.0] V

V/F curve setting (01-02 ~ 01-09 and 01-12 ~ 01-13)

Select any of the predefined V/F curves setting ‘0’ to ‘E’ that best matches your application and the load
characteristic of your motor, choose a custom curve setting ‘F’ or ‘FF’ to set a custom curve.

Important:

Improper V/F curve selection can result in low motor torque or increased current due to excitation.

For low torque or high speed applications, the motor may overheat. Make sure to provide adequate cooling when
operating the motor under these conditions for a longer period of time.

If the automatic torque boost function is enabled (parameter 01-10), the applied motor voltage will automatically
change to provide adequate motor torque during start or operating at low frequency.

Custom V/F Curve Setting:

A custom curve selection allows users to set parameters 01-02 ~ 01-13 whereas a predefined curve selection

does not.
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Output Voltage

V)
A
(01-03) Vmax
(01-13) Vbase
(01- 05) Vmid2
(01-07) Vmid1
(01-09) Vmin
Output
> Frequency
Fmin Fmid1 Fmid 2 Fbase Fmax (H2)

(01-08) (01-06) (01-04) (01-12) (01 02)

Figure 4.3.10 Custom V/F curve
When setting the frequency related parameters for a custom V/F curve values make sure that:

Fmax > Fbase > I:mid2 > I:midl >|:min
(01-02)  (01-12) (01-04)  (01-06)  (01-08)

The ‘SE03’ V/F curve tuning error is displayed when the frequency values are set incorrectly.
When 01-04 and 01-05 (or 01-18 and 01-09) are set to 0, the inverter ignores the set values of Fmin2 and Vmin2.

When the control mode is changed parameter 00-00, 01-08 (Fin) and 01-09 (Vi,) will automatically be changed
to the default setting of the selected control mode.

SLV (Sensorless vector control)
Enter the motor data in parameter group 17 for SV and SLV control mode (00-00) and perform auto-tuning.
In the SLV mode the V/F curve normally does not have to be re-adjusted after a successful auto-tune.

The maximum output frequency setting 01-02 (Fmax), base frequency 01-12 (Fbase) or minimum output
frequency 01-08 (Fmin) can be adjusted but the voltage is automatically adjusted by the internal current
controller.

Set the base frequency (01-12, Fbase) to the motor rated frequency on the motor nameplate.

Perform the auto-tuning procedure after adjusting parameters 02-19 or 17-04 to reduce the voltage at no-load
operation.

Motor jitter can be reduced by lowering the no-load voltage. Please note that lowering the no-load voltage
increases the current at no-load.

4-72



01-10 Torque Compensation Gain

Range [0.0~2.0)

In V/IF mode the inverter automatically adjusts the output voltage to adjust the output torque during start or during
load changes based on the calculated loss of motor voltage.

The rate of adjustment can be changed with the torque compensation gain parameter.

Refer to the torque compensation gain adjustment shown in Figure 4.3.11.
Output Voltage

100%
Torque
Increase

4

Torque
Decrease

» Base frequency

Figure 4.3.11 Torque compensation gain to increase/decrease output torque

Increase value when:
e The wiring between the inverter and the motor is too long
e The motor size is smaller than the inverter size

Note: Gradually increase the torque compensation value and make sure the output current does not exceed
inverter rated current.

Reduce value when:
¢ When experiencing motor vibration

Important:

Confirm that the output current at low speed does not exceed the rated output current of the inverter.

01-11 Selection of Torque Compensation Mode

0: Torque Compensation Mode 0

Range .
1: Torque Compensation Mode 1

01-11=0: General torque compensation mode.
01-11=1: High-speed torque compensation mode (120~160Hz).

Torque compensation level decreases when the frequency increases. Compensation for range 0~120Hz is the
same as torque compensation mode 0.

01-14 Input Voltage Setting

230V: [155.0~255.01 V

Range
g 460V: [310.0~510.0] V

Sets the inverter input voltage (E.g. 230V / 208V / 230V / 240V or 380V / 415V / 440V / 460V / 480V).
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This parameter is used as a reference for predefined V/F curve calculation (01-00 = 0 to E), over-voltage
protection level, stall prevention, etc...

01-15 Torque Compensation Time

Range [0~100001 ms

Sets the torque compensation delay time in milliseconds.

Only adjust in the following situations:

Increase value when:

¢ When experiencing motor vibration
Decrease value when:

¢ When motor torque response is too slow
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| Group 02: IM Motor Parameter

02-00 No-load Current
Range [0.01~600.00] A
02-01 Rated Current
Range V/F mode is 10%~200% of inverter’s rated current. SLV mode is 25%~200% of inverter’s
rated current.
02-03 Rated Rotation Speed
Range [0~60000] rpm
02-04 Rated Voltage
Range 230V: [50.0~240.0] V
460Vv: [100.0~480.0]1 V
02-05 Rated Power
Range [0.01~600.00] KW
02-06 Rated Frequency
Range [10.0~400.0] Hz
02-07 Poles
Range [2~16] (Even)
02-09 Excitation Current
Range [15.0~70.01 %
02-10 Core Saturation Coefficient 1
Range [1~100] %
02-11 Core Saturation Coefficient 2
Range [1~100] %
02-12 Core Saturation Coefficient 3
Range [80~300] %
02-13 Core Loss
Range [0.0~15.0] %
02-15 Resistance between Wires
Range [0.001~60.0001 Q
02-19 No-Load Voltage
Range 230V: [50~240]1 V
460V: [100~480]1 V
02-33 Leakage Inductance Ratio
Range [0.1~15.0] %
02-34 Slip Frequency
Range [0.1~20.0] Hz

In most case no adjustment is required after performing an auto-tune except when using the inverter in special
applications (e.g. machine tool, positioning, etc...).

Please refer to parameter group 22 for permanent magnet motor parameters.

(1) Number of motor poles (02-07)
Set the number of motor pole according to the motor nameplate.
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(2) Motor rated power (02-05)
Set the motor power according to the motor nameplate.

(3) Motor rated current (02-01)
Set the motor rated current according to the motor nameplate.

(4) Motor rated voltage (02-04)
Set the motor rated voltage according to the motor nameplate.

(5) Rated frequency of motor (02-06)
Set the motor rated frequency according to the motor nameplate.

(6) Rated rotation speed of motor (02-03)
Set the motor rpm according to the motor nameplate.

(7) No-load motor voltage (02-19)
Parameter determines the rated flux during motor’s rated rotation in SLV control mode. Set the value of this
parameter to the same value as parameter 17-08 (02-19 for motor 2). A value of 10~50V below the input
voltage level ensures that the motor is capable of providing adequate torque performance when operating at
nominal speed (or higher speed). Setting the value to small can result in a reduction in no-load current,
weakened motor flux and an increase in motor current while the motor is loaded.

(8) Motor excitation current (02-09)

¢ This parameter is automatically set via auto-tuning. It required manual adjustment without auto-tuning.

e Start tunig from 33% when doing manual adjustment. If the output value of no-load voltage (12-67) is higher
than the setting value of no-load voltage (17-08), the motor excitation current is adjusted downward; if the
value (12-67) is lower than the value (17-08), the motor excitation current is adjusted upward.

¢ Adjust the value of motor excitation current (02-09) will change the value of the motor leakage inductance
(02-17) and motor mutual inductance (02-18).

(9) Setting of motor core saturation coefficients 1, 2 and 3 (02-10, 02-11, 02-12)
These parameters are automatically set during auto-tune. No adjustment required. Parameters are set to 50%
for 02-10, 75% for 02-11 and 137.5% for 02-12 to reduce the impact of core saturation. The motor core’s
saturation coefficient is defined as a percentage of the motor excitation current. When the motor flux reaches
137.5% level, the core’s saturation coefficient shall be greater than 137.5%. When the motor flux is 50% or
75%, the core’s saturation coefficient is required to be less than 50% and 75%.

Kaa*mp — — — — — — — — —

Im: 02-09 Motor Excitation Current

Ks1: 02-10 Motor Core Saturation Coefficients 1
Ks2: 02-11 Motor Core Saturation Coefficients 2
Ks3: 02-12 Motor Core Saturation Coefficients 3

mF-F—— - —- — =

|
Ke2*lml — — — — — 4 |
Kel*mp — — — = :

R I R
S0%  F5%R 100% 137 3%
Figure 4.3.12-a Y-equivalent model of an induction motor

Flux

(10) Motor core loss (02-13)
Set motor core loss as the percentage of the motor rated power.

3 x Motor core loss (watt)
Motor rated power (watts, 02-05)
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Note: In V/F mode motor core loss (02-13) is used to for torque compensation.
(11) Motor line to line resistance (02-15)
(12) Motor no-load current (02-00).
Value is calculated based on the motor rated frequency (17-05) and motor rated current (17-03).
In V/F control mode, the output current is greater than the no-load current with slip compensation is enabled.

Note: The value of 02-01 needs to be greater than the value set in parameter 02-00, otherwise warning message
"SEO1" out of range error will be displayed.

R1 Likg Iy

Figure 4.3.12-b Y-equivalent model of an induction motor

(13) Motor Leakage Inductance Ratio (02-33)
e This parameter is set by the conversion of manual adjustment function. This adjustment does not have the
magnetic function. Normally, it does not require adjustment.
¢ Definition of leakage inductance ratio is the ratio of leakage inductance to rotor inductance. If default setting
is 3.4%, adjust this ratio changes the parameter of motor leakage inductance. The formula of this ratio is
as follows:

£= LIKg
Lr
¢When the ratio of leakage inductance is too high or too low, it may cause the motor jittering with different
sound and without operation. The general setting range is 3.0%~5.0% and 4.0% is the relatively common
value for motor operation normally. The ratio of leakage inductance is adjusted depending on different
motor types.

(14) Motor Slip Frequency (02-34)
e This parameter is set by the conversion of manual adjustment function. This adjustment does not have the
magnetic function. Normally, it does not require adjustment.
o The default setting is 1Hz and the value of motor slip frequency is obtained from motor nameplate. Take
4-pole motor with 60Hz for example,

120x Frequence 12060

Pole

nameplate is 1700 rpm, then Slip = w =1.67Hz.

Synchronous speedis N = =1800 rpm and the rated speed in the motor

Note: Adjusting the motor slip frequency changes the parameter of rotor resistance and the value of slip
frequency is adjusted depending on different motor types.
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| Group 03: External Digital Input and Output Parameters

03-00 Multi-function terminal function setting — S1
03-01 Multi-function terminal function setting — S2
03-02 Multi-function terminal function setting — S3
03-03 Multi-function terminal function setting — S4
03-04 Multi-function terminal function setting — S5
03-05 Multi-function terminal function setting — S6

[0]) : 2-Wire Sequence (ON: Forward Run Command)

[1) : 2-Wire Sequence (ON: Reverse Run Command)

[2) : Multi-Speed Setting Command 1

[3) : Multi-Speed Setting Command 2

[4] : Multi-Speed Setting Command 3

[5)] : Multi-Speed Setting Command 4

[6] : Forward Jog Run Command

[7)] : Reverse Jog Run Command

[8) : UP Frequency Increasing Command

[9] : DOWN Frequency Decreasing Command
[10) : Acceleration/ Deceleration Setting Command 1
[11) : Inhibit Acceleration/ Deceleration Command
[12] : Main/Alternative Run command Switching
[13) : Main/Alternative Frequency Command Switching
[14]) : Emergency Stop (Decelerate to Zero and Stop)

[16] : PID Control Disable

[17]) : Fault Reset (RESET)

[18] : Reserved

[19) : Speed Search 1(from the maximum frequency)™
[20] : Manual Energy Saving Function

[21] : PID Integral Reset

[22] ~ [23] : Reserved

[24] : PLC Input

[25] : External Fault

[26] : 3-Wire Sequence (Forward/ Reverse Command)
[27] : Local/ Remote Selection

[28] : Remote Mode Selection

[29]) : Jog Frequency Selection

[30) : Acceleration/ Deceleration Setting Command 2
[31]1 : Inverter Overheating Warning

[32)] : Reserved

[33)] : DC Braking*'

[34) : Speed Search 2 (from Frequency Command)*l
[35) : Timing Function Input

[36] : PID Soft Start Disable

[37]1 ~ [40] : Reserved

[41] : PID Sleep

[42] ~ [46] : Reserved

[47] : Fire Mode (Forced to Run Mode)

[48] : KEB Acceleration

[49]) : Parameters Writing Allowable

Range

[15] : External Baseblock Command (Rotation freely to Stop)™
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[50) : Unattended Start Protection (USP)

[51] ~ [52] : Reserved

[53) : 2-Wire Self Holding Mode (Stop Command)
[54] : Switch PID1 and PID2

[55)] : RTC Time Enable

[56] : RTC Offset Enable

[57]) : Forcing Frequency Run

[58] : Run Permissive Function

*1: Selections 15, 19, 33, and 34 are not available in PM motor control mode.
Refer to the multi-function digital input and related parameters in the following Fig. 4.3.13

Related Parameters

O O (I) S1 03-00

O 0—0 s2 030l
O O—0 S3 0302
Cﬁ) O S4 03-03
O—O O S5 03-04
o—o O S6 03-05

(‘) 24VG

Figure 4.3.13 Multi-function digital input and related parameters
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Table 4.3.4 Multi-function digital input setting (03-00 ~ 03-05) (“O”: Enable, “X”: Disable)

Function Control mode
Value Name LCD Display Description VIF |SLV ST('/
0 2-wire type (Forward 2-Wire 2- wire (ON : Forward operation ololo
operation) (FWD-RUN) [command).
1 2-wire type (Reverse 2-Wire 2- wire (ON : Reverse operation ololo
operation) (REV-RUN)  [command).
Multi-Speed Settin : .
2 Commgnd 1 g Muti-Spd Ref 1 [Multi-Speed Reference 1 0|0 ]|O
Multi-Speed Settin : .
3 Commgnd > g Muti-Spd Ref 2 [Multi-Speed Reference 2 0|0 ]|O
Multi-Speed Settin : .
4 Commgnd 3 g Muti-Spd Ref 3 |Multi-speed Reference 3 oO|0|O
5 Multi-Speed Setting Muti-Spd Ref 4 [Multi-speed Reference 4 O|O0|O
Command 4
Forward Jog Run ON: Forward operation in jog mode
6 Command FJOG (00-18) 01010
Reverse Jog Run ON: Reverse operation in jog mode
/ Command RJOG (00-18) 01010
UP Ereguency Increasin ON: Command of output frequency
8 d y 91uP command increasing (only used by support of OO0 ]| O
Command
DOWN command).
ON: Command of output frequency
9 DOWN Frequency DOWN decreasing (only used by supportof | O | O | O
Decreasing Command  |command
UP command).
Acceleration/ . . S .
10 Deceleration Setting Acc/DgceI Time[Acceleration/deceleration time selection olo|o
Selection 1 commandl
Command 1
11 Inhibit Acgeleraﬂon/ AC.C/.DEC ON: Acceleration/deceleration prohibition | O | O | O
Deceleration Command |Inhibit
12 Main/Alternative Run Run Change |Run command source is set by alternative olo|o
command Switching Sel run command (00-03).
Main/Alternative Freg Change |Frequency command source is set b
13 Frequency Command Selq ’ altecrlnativg frequency command (OO—())IG) 01010
Switching '
Emergency Stop
14 (Decelerate to Zero and |E-Stop ON: Emergency stop input OO0 ]| O
Stop)
External Baseblock
15 Command (Rotation Ext. BB ON: Inverter base interdiction oO|lO|O
freely to Stop)
16 PID Control Disable PID Disable ON: PID control disable O|lO|O
17 Fault Reset Fault Reset Fault reset O|O|O
18 Reserved Reserved Reserved - - -
19 Speed Search 1(from the |Speed Search |ON: Search the speed from the maximum ololo
maximum frequency) 1 output frequency
Manual Enerav Savin ON: Manual energy saving control is
20 . 9y 9 Energy saving based on the settings of 11-12and | O | X [ O
Function 11-18
21 PID Integral Reset PID I-Reset ON: PID integral value reset O|O|O
22~23 |[Reserved Reserved Reserved - - -
24 PLC input PLC Input ON: Digital PLC input O|lO|O
25 External fault Ext. Fault ON: External fault alarm O|lO|O
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Function Control mode
Value Name LCD Display Description VIF |SLV ng\c/
3-wire control (forward/reverse
command). ON: Reverse; OFF: Forward.
26 3[;Wire ?j(/athquence 3-Wire When the parameter is set to 26, terminal ololo
E:orwar d everse (FWD/REV) S1 and terminal will become operation
ommand) command and stop command
respectively, and their original functions
will be closed.
ON: Local mode (via the digital operator)
OFF: Frequency command and operation
27 Local/ Remote Selection |Local/Remote |command will be determined accordingto| O | O | O
the setting of parameter (00-02 and
00-05)
. Remote Mode [ON: RS-485 communication
28 Remote Mode Selection Sel OFF: Control circuit terminal ©]10]0
29 Jog Frequency Selection |JOG Freq Ref [ON: Selection jog frequency command O] 0] O
Acceleration/ . . L .
30 Deceleration Setting Acc/D(_aceI Time|Acceleration/deceleration time selection ololo
Selection 2 command?2
Command 2
Inverter Overheating ON: Inverter overheat alarm (OH2)
31 lwarning (OH2) Overheat Alarm| ™ 5 1t will display OH2) 01010
32 Reserved Reserved Reserved - - -
33 DC Braking DC Brake ON: Perform DC braking 0|0 |O
Command
Speed Search 2
34 (from Frequency gpeed Search ON: Search speed from set frequency O|]O|O
Command)
.Set the time function at 03-33, 03-34
35 Timing Function Input Timer Input .Set the time function output at 03-11, O]l 0] O
03-12
36  |PID Soft Start Disable  |-/2 SFS ON: PID slow-start off o|lo|o
Disable
37~40 |Reserved Reserved Reserved N
41 PID Sleep PID Sleep ON: PID Sleep O] 0] O
42~46 |Reserved Reserved Reserved - -
Fire Mode (Forced to Run ON: Turn off hardware and software fault
47 Mode) Fire Mode or alarm protection (a special application | O | O | O
of HVAC)
48 KEB Acceleration KEB Accel. ON: KEB acceleration start O | X | X
Parameters Write-in ON: All parameters are writable.
49 Write Enabled |OFF: Except reference frequency (00-05) | O | O | O
Allowed i
all parameters are write-protected.
ON: After power is input, the inverter
ignores the operation command
Unattended Start ] o . .
50 Protection (USP) UspP OFF: After power is input, the inverterwilll O | O | O
return the operation status before
power is cut off.
51~52 |Reserved Reserved Reserved - - -
53 2-Wire Self Holding Mode 2-Wire (STOP) 2-Wire Self Holding Mode (ON: Stop ololo
(Stop Command) Command).
. ON: PID1 enabled
54 Switch PID1 and PID2 PID 2 Enable OFEF: PID2 enabled O|]O|O
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Function Control mode
Value Name LCD Display Description VIF |SLV ng\c/
55  |RTC Time Enable E\vat:cg'mer ON:RTC Time Function Enabled o|lo|o
56  |RTC Offset Enable g\';iséf'me ON:RTC Offset Enabled o|lo|o
ON: Run on Forcing Frequency (23-28)
Force Fre OFF: Determine frequency reference and
57 Forcing Frequency Run q run command depending on the o|lO|O
Cmd .
setting of parameter (00-02 and
00-05)
58 Run Permissive Function |Safety Function [ON: Stop on the setting of 08-30 O|O | O

03-0X =00: 2-wire control: forward operation

03-0X =01

03-0X =02:

03-0X =03:

03-0X =04:

03-0X =05:

03-0X =29:

2-wire control: reverse operation. Refer to the 2-wire operation mode in Figure 4.3.1.

Multi-speed setting command 1.

Multi-speed setting command 2.

Multi-speed setting command 3.

Multi-speed setting command 4.

Jog frequency selection (setting =29).

Select frequency reference using the multi-function digital input.
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Table 4.3.5 Multi-speed operation selection

Multi-function digital input (S1 ~ S6)
Speed Jog Multi-speed|Multi-speed|Multi-speed |Multi-speed Frequency selection
frequency | frequency | frequency | frequency | frequency
reference 4 3 2 1
1] o | o | o | o | o |rEmemesmed(esoo
Auxiliary speed frequency or
2 0 0 0 0 L frequen)c/:y [?eferenc?a 2 ( 0)23—01)
3 0 0 0 1 0 Frequency command 3 ( 06-02)
4 0 0 0 1 1 Frequency command 4 ( 06-03)
5 0 0 1 0 0 Frequency command 5 ( 06-04)
6 0 0 1 0 1 Frequency command 6 ( 06-05)
7 0 0 1 1 0 Frequency command 7 ( 06-06)
8 0 0 1 1 1 Frequency command 8 ( 06-07)
9 0 1 0 0 0 Frequency command 9 ( 06-08)
10 0 1 0 0 1 Frequency command 10 ( 06-09)
11 0 1 0 1 0 Frequency command 11( 06-10)
12 0 1 0 1 1 Frequency command 12 ( 06-11)
13 0 1 1 0 0 Frequency command 13 ( 06-12)
14 0 1 1 0 1 Frequency command 14( 06-13)
15 0 1 1 1 0 Frequency command 15 ( 06-14)
16 0 1 1 1 1 Frequency command 16 ( 06-15)
17 1" - — — — Jog frequency command (00-18)
0: OFF, 1: ON, —: Ignore

*1. Jog frequency terminal has a higher priority than multi-speed reference 1 to 4.

*2. When parameter 00-05=0 (frequency reference input = digital operator), multi-speed frequency 1 will be set by
05-01 frequency reference settingl). When parameter 00-05=1 (frequency reference input=control circuit

terminal), multi-speed frequency command 1 is input through analog command terminal All or Al2).

*3. Multi-speed operation is disabled when PID is enabled.

Wiring Example: Fig. 4.3.14 and 4.3.15 show an example of a 9-speed operation selection.

l‘ l‘l‘l‘l‘£‘

24VG

S1 Forward Run / Stop (03-00 = 0)

S2 Reverse Run / Stop (03-01 = 1)

S3 Multi-Step Speed Ref 1 (03-02 = 2)
S4 Multi-Step Speed Ref 2 (03-03 = 3)
S5 Multi-Step Speed Ref 3 (03-04=4)
S6 Jog Frequency Reference (03-05=29)

Figure 4.3.14 Control Terminal Wiring Example
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A

Frequency

Reference ’
’ (06-07)
’ (06-06)
’ (06-05)
aux.
speed

| /_(06-04
master
speed (06-03)
ref
’(06-02)
(06-01)
(05-01 (00-18)
>t
speed | speed | speed | speed | speed| speed | speed | speed | speed
1 2 3 4 5 6 7 8 9
Terminal
Forward RUN(S1) > t
Multi- step 3 0 1 0 1 0 1 0 1 0 -
speed Ref1 (S3) "
Multi- step (s4) 0 0 1 1 0 0 1 1 0 ot
speed Ref2 "
speed Ref3 (S9) >t
JOG Frequency 1 R
Ref (S6) >t

Figure 4.3.15 9-speed timing diagram

*1.  When 00-05=1, multi-speed frequency reference is set by analog input All or Al2.

03-0X =06: Forward jog run command, uses jog frequency parameter 00-18.
Notes:
- Jog command has a higher priority than other frequency reference commands.
- Jog command uses stop mode set in parameter 07-09 when Jog command is active > 500ms.
03-0X =07: Reverse jog run command, uses jog frequency parameter 00-18.
Notes:
- Jog command has a higher priority than other frequency reference commands.

- Jog command uses stop mode set in parameter 07-09 when Jog command is active > 500ms.

03-0X =08: UP frequency command; set parameter 00-05 Frequency command to 2 to activate. Refer to
parameter 11-56 for UP/DOWN mode.

03-0X =09: Down frequency command; set parameter 00-05 Frequency command to 2 to activate. Refer to
parameter 11-56 for UP/DOWN mode.
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Note: UP/DOWN frequency command follows standard acceleration and deceleration times Taccl / Tdecl
(00-14, 00-15) or Tacc2 / Tdec 2 (00-16, 00-17) and requires both UP and DOWN functions 08 and 09 to be
programmed to the digital input terminals.

Note: SE02 DI terminal Error will be displayed when:

- When only the UP or DOWN command function is programmed to the digital inputs.
- When both UP and DOWN command are activated simultaneously.

For the examples of UP/DOWN control wiring and operation, please refer to Figure 4.3.16 and 4.3.17.

O O S1 Forward Run / Stop (03-00 = 0) UP Command . 0 0 L
— O S5 Up Command (03-04=8) (Terminal S5)
Down Command
(Terminal S6) 0 ! 0 !
—O S6 Down Command (03-04=9)
Operation '?IS(I:D?I (Bs\(/:ﬁl) Hold | Hold
24VG
Figure 4.3.16 UP/DOWN wiring and operation example
Power
Supply .
Forward _—
Run
t
Up
Command
t
Down
Command
t
FuL
(00-12)
Output — *1
Frequency
Fi ”
(00-13) 2
— g
Hold Hold

Figure 4.3.17 Up / Down command timing diagram

UP / DOWN Command Operation

When the Forward Run command is active and the UP or Down command is momentarily activated the inverter
will accelerate the motor up to the lower limit of the frequency reference (00-13).

When using the UP / Down command, the output frequency is limited to the upper limit of frequency reference
(00-12) and the lower limit of frequency reference (00-13).
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The UP / DOWN command uses acceleration 1 or 2 / deceleration time 1 or 2 for normal operation Taccl / Tdecl
(00-14, 00-15) or Tacc2 / Tdec 2 (00-16, 00-17).

Refer to 03-40 UP/ DOWN frequency width setting for using other functions of UP/ DOWN.

Frequency reference retention is active when parameter 11-58 is set to 1 and the frequency reference is saved
when power is lost and retrieved when power is restored.

(1). When 11-58 = 1 and the operation command is active, the output frequency will accelerate to the
previously stored frequency command.

(2). When 11-58 = 0 and the operation command is active, the output frequency will accelerate to the lower
limit of frequency reference (00-13).

03-0X =10: Acceleration/deceleration 1 selection

03-0X =30: Acceleration/deceleration 2 selection
Refer to the "multi-function digital input terminals select acceleration/ deceleration time” in Table 4.3.1 and Figure
4.3.6.

03-0X =11: Inhibit acceleration/deceleration command (hold command)

When activated suspends the acceleration / deceleration operation and maintains the output frequency at current
level.

If 11-58 = 1, the frequency reference value is saved when the acceleration/deceleration inhibit command is active.
Deactivating the acceleration / deceleration inhibit command resumes acceleration / deceleration.

If 11-58 = 1, the frequency reference value is saved when the acceleration/deceleration inhibit command is active
and even when powering down the inverter.

Refer to Fig.4.3.18. for example.

A
Power
Supply

ON OFF ON

\4
—

Forward —
Run
Inhibit g
ACC/DEC
Command

Frequency Fref 1
Reference

Fref

Fref 1

Output
Frequency Fref , *1

*2

> «>
Hold Hold

Figure 4.3.18 Inhibit acceleration / deceleration command operation

4-86



*1. When 11-58 = 1, and acceleration / deceleration inhibit command is activated, the frequency reference is
stored even when powering down the inverter. When a run command is given (e.g. run forward) and the
acceleration / deceleration inhibit command is active, the inverter will accelerate to the previously stored
frequency reference.

*2. When 11-58 = 0, and a run command is and the acceleration / deceleration inhibit command is active, the
frequency reference and output frequency will remain at zero.

03-0X =12: Main/Alternative Run command Switching

Run command source is set by alternative run command (00-03) when function terminal is active. When function
terminal is set to 27 (Local/ Remote control selection), the priority will higher than the switch of main/ alternative
run command.

03-0X =13: Main/Alternative Frequency Command Switching

Frequency command source is set by alternative frequency command (00-06) when function terminal is active.
When function terminal is set to 27 (Local/ Remote control selection), the priority will higher than the switch of
main/ alternative frequency command.

03-0X =14: Emergency stop (decelerate to zero and stop)
Refer to the "deceleration time of emergency stop” of parameter 00-26.

03-0X =15: External Baseblock Command (coast to stop)
Execute the base block command by the use of ON / OFF way of multi-function digital input terminal, and prohibit
the inverter output.

During run: When an external base block command is activated, the keypad displays "BBn BaseBlock (Sn)",
indicating the inverter output is turned off (n indicates the digital input number 1 — 6). Upon removing the base
block signal, the motor will run at the frequency reference. If speed search from frequency reference is active the
inverter output frequency starts from the frequency reference and searches for the coasting motor speed and
continue to operate. If speed search is not active the output frequency starts at OHz.

During deceleration: When an external base block command is activated, the keypad displays "BBn BaseBlock
(Sn)", indicating the inverter output is turned off (n indicates the digital input number 1 — 6). Upon removing the
base block signal, the motor is stopped or will coast to a stop and the inverter will remains in the stop condition.

During acceleration: When an external base block command is activated, the keypad displays "BBn BaseBlock
(Sn)", indicating the inverter output is turned off (n indicates the digital input number 1 — 6). Upon removing the
base block signal, the motor will run at the frequency reference. If speed search from frequency reference is
active the inverter output frequency starts from the frequency reference and searches for the coasting motor
speed and continue to operate. If speed search is not active the output frequency starts at OHz.

A
Run
Command |
T T t
] 1
| |
External : :
Baseblock | |
| |
| | _I t
i ! Speed search)
Frequency 1 1 e
1 1
[ | e
! t
H [« Coastto
Coast to stop

stop
Figure 4.3.19 External base block operation
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03-0X =16: PID control disable.
03-0X =17: Fault reset

The output becomes active when the inverter trips on a fault. Upon an inverter fault the inverter output will turn off
(base block) and the keypad displays the dedicated fault message.

When fault occurs, the following actions can be used to reset the fault:

1. Program one of the multi-function digital inputs (03-00 to 03-05) to 17 (reset fault) and active input.*

2. Press the reset key of the digital operator (RESET).*

3. Recycle power to the inverter. Important Note: If a run command is active during power-up, the inverter will
start running automatically.

* To reset an active fault the run command has to be removed.

03-0X =19: Speed Search 1 (from the maximum frequency).

03-0X =34: Speed Search 2 (from the frequency command).

Refer to the "speed search” function in the parameter group 7 (start/ stop control function).

03-0X =20: Energy saving enabled
Manual energy savings function is set with parameters 11-12 and 11-18.
For the manual energy saving operation refer to Figure 4.3.78.

03-0X =21: PID integral reset
03-0X =25: External fault

Activating the external fault input will turn off the inverter output and the motor will coast to a stop. The keypad
displays the external fault message “EFn Ext. Fault (Sn)”, where n is the input terminal number.

03-0X =27: Local / Remote control selection.

Switch between Local (keypad) or Remote (control circuit terminals or RS485) frequency reference. Use
parameter 00-05 (Main frequency command source selection) and 00-02 (Run command selection) to select the
input source. When PID is enabled (10-03=XXX1), parameter 10-00 (target value source) is used. If 23-00=1,
make sure to set the value of parameter 23-04. If 23-00=2, make sure to set the value of parameter 00-02 and
23-59.

Note: In 3-wire operation terminal S1 and S2 are reserved for run/stop operation and the Local / Remote function
can only be set to digital input terminals S3 to S6 (03-02 to 03-05).
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Note: To switch between local and remote the inverter has to be stopped.

Input

Mode

Frequency Reference / Run/Stop Command Source

ON

Local

- Frequency reference and Run-Stop from keypad.

- LEDs SEQ and REF are off.

- When PID is enabled, REF indicator OFF, PID target value is set by
the keypad.

OFF

Remote

- Frequency reference source selected by parameter 00-05 and
Run-Stop source selected by parameter 00-02.

- LEDs SEQ and REF are on.

- When PID is enabled, REF indicator ON, PID target value is set by
control terminal All.

03-0X =28: Remote mode selection

Switch between terminal source and communication (RS-422/RS-485) source for frequency reference and
operation command.

In Remote mode, indicators of SEQ and REF are on; Use terminals All and Al2 to control the frequency
command and terminals S1, S2 or communication terminal RS-485 to control the operation command.

Input Mode Frequency Reference / Run/Stop Command Source
o - Frequency reference and run/stop command control via communication
ON Communication (RS-422/RS-485),
. - Frequency reference source from All / Al2 input (00-05=1) and
OFF Terminal .
Run-Stop command from terminals S1 / S2 (00-02=1).

o ‘ 10-03=xxx0B | Frequency Reference

( Local Mode) L%Dfr;%gfl ON 3 and

P W Run Command
OFF C
Target Reference

and

ON 10-03=xxx1B Run Command
RS 422/485

( Remote Mode)

(Set one of 03-00 to 03-05 = 27)

communications

Control circuit
terminals

OFF

('Set one of 03-00 to 03-05 = 28)

Figure 4.3.20 Remote mode operation selection




To switch the frequency reference and operation command input between communication RS-485 and control
terminals the following parameters have to be set:

1. 00-05=1 (use control terminal Al1 or Al2 as reference frequency source)
2. 00-02=1 (use control terminal S1 or S2 for operation command)
3. Set one of the digital input terminals (03-02 to 03-05) to 28 (Operation selection of remote mode)

03-0X =24: PLC Input
Input is used for the PLC ladder logic. Ladder diagram can be modified using the F510 TECO Link software.
03-0X =26: 3-Wire Sequence (Forward/ Reverse Command)

When the digital input terminals (S3~S6) is set to 26, terminal S1 and S2 will become the run command and stop
command. Refer to Fig.4.3.2.

03-0X =29: Jog Frequency Selection
When 00-18 (Jog Frequency) is set up, the inverter depends on this frequency for command when it is ON.
03-0X =30: Acceleration/ Deceleration Setting Command 2

When it is ON, the inverter will be active depends on the acceleration time 2 of 00-16 and deceleration time 2 of
00-17.

03-0X =31: Inverter overheat warning

When input is active the inverter displays warning message "OH2" and continues operation. Deactivating the
input reverts back to the original display. Warning message does not require resetting the inverter.

03-0X =33: DC braking

When input is active DC-Injection braking is enabled during start and stopping of the inverter.
DC Injection braking is disabled when a run or jog command is active. Refer to the DC braking time diagram in

Fig.4.3.21.
Run Or Jog A
Command
ON
OFF > t
DC injection A
Braking
Command ON
OFF >t
Output 4
Frequency
Fout > 01-08 (Fmin)
Fout > 07-06 (DC-Inj Start Freq.)
01-08 07-06\
(Fmin) Fdc-inj)[/ .
— 3
DC ' DC
injection injection
Brake Brake

Figure 4.3.21 DC braking timing diagram
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03-0X =35: Timing function
Refer to the "time function" parameter 03-37 and 03-38.

03-0X =36: PID Soft start disable
Refer to the "PID Control" function of PID function parameter group 10.

03-0X =47: Fire mode (Forced operation mode)

When input is active the inverter disables all warnings and hardware protection except SC. This function is
commonly used in commercial applications where the inverter controls an exhaust fan and needs run until
destruction in case of a fire.

03-0X =48: KEB acceleration
When input is active enables KEB (Kinetic Energy Braking) during acceleration. Refer to the parameter
description of 11-47 and 11-48. Note: To enable set parameter 11-47 to a value greater than 0.

03-0X =49: Parameters write-in allowed
When input is active allows parameter to be changed.

Note: When none of the digital input terminals are set to function 49, parameter write-in protection is controlled by
parameter 13-06.

Input Parameter Save
ON Parameters Write Enabled
OFF Parameters Write Protected

03-0X =50: Unattended Start Protection (USP)

When input is active prevents inverter from starting automatically when a run command is present at time of
power-up. Please refer to Fig.4.3.21a for more details.

A

Power Supply l p—
| —

Run Command

I
I
I
T
I I I I
Fault (Alarm) : — : : : Pt
I I I I |—| I I I
I I I I I I I
Fault Reset , , T —H T T . — t
| | | | 11 | | | |
I I I I I I I
UPS Command , , T T T T T »— t
I I I o I I I
e e e e e Y e
I I I o I I
Output Frequency I [ I Lo/ Il 1/
I I I I I |
: : : >t
| ) | | _ | | _ |
UPS active on power-up. UPS not active, when When run command is off at
UPS warning c_lears when  fault is reset the inverter  power-up and UPS is active
run command is removed.  restarts automatically. the inverter starts normally.

Figure 4.3.21a Unattended Start Protection
03-0X =53: 2-Wire Self Holding Mode (Stop Command).

Refer to the “2-wire operation with hold function” of parameter 00-02.
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03-0X =54: Switch PID1 and PID2
Switch PID1 to PID2 when PID2 is active.

03-0X =55: RTC Time Enable

When input is active, enable RTC Timer.

Note: Parameter 16-13 (RTC timer function) has to be set to 2 (DI setting) for this input function to work.

03-0X =56: RTC Offset Enable

When input is active enables RTC Timer Offset set by parameter 16-31.

Note: Parameter 16-30 (RTC timer function) has to be set to 2 (DI setting) for this input function to work.

03-0X =57: Forced Frequency Run

When input is active and PID (10-03) is enabled forces the drive to run at a frequency reference set by parameter
23-28. This function is can be used for feedback loss detection.

03-0X =58: Run Permissive Function

When input is active, inverter will stop using the stop mode set in parameter 08-30.

03-08 (S1~S6) DI Scan Time

[0) Scan Time 4ms

Range
g [1) Scan Time 8ms

Set the digital input CPU scan time. The digital input signal needs to be present for the minimum scan time to
qualify as an enabled command.

Note: For noisy environments select scan time of 8ms (results in a slower response time).

03-09 Multi-function Terminal S1-S4 Type Selection
[xxx0b) : S1 A contact [xxx1b]) : S1 B contact
[xx0xb) : S2 A contact [xx1xb]) : S2 B contact
Range
[x0xxb]) : S3 A contact [x1xxb]) : S3 B contact
[oxxxb) : S4 A contact [1xxxb]) : S4 B contact
03-10 Multi-function Terminal S5-S6 Type Selection
[xxx0b) : S5 A contact [xxx1b]) : S5 B contact
Range
[xx0xb]) : S6 A contact [xx1xb]) : S6 B contact
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Parameter 03-09 and 03-10 selects the digital input type between a normally open and a normally closed
switch/contact.
Each bit of 03-09/03-10 presents an input:
03-09= 0 0 O O 0: normally open switch
s4 s3 s2 sl 1: normally closed switch

Q

03-10= x x 0 O normally open switch
s6 s5 1: normally closed switch

Example: S1 and S2 wired to a normally closed contact / switch set 03-09=0011.

Do not set the operation command parameter 00-02 to terminal control before setting the digital input type.
Failure to comply may cause death or serious injury.

03-11 Relay (R1A-R1C) Output
03-12 Relay (R2A-R2C) Output
03-39 Relay (R3A-R3C) Output

[0) : During Running
[1] : Fault Contact Output
[2] : Frequency Agree
[3] : Setting Frequency Agree (03-13+03-14)
[4] : Frequency Detection 1
(> 03-13, Hysteresis interval is the setting value of 03-14)
[5] : Frequency Detection 2
(< 03-13, Hysteresis interval is the setting value of 03-14)
[6] : Automatic Restart
[7] ~ [8] : Reserved
[9] : Baseblock
[10] ~ [11] : Reserved
[12] : Over-Torque Detection
[13] : Current Agree
[14] ~ [17] : Reserved
[18] : PLC Status
Range [19] : PLC Control
[20] : Zero Speed
[21] : Inverter Ready
[22] : Undervoltage Detection
[23] : Source of Operation Command
[24]) : Source of Frequency Command
[25] : Low Torque Detection
[26] : Frequency Reference Missing
[27) : Timing Function Output
[28] ~ [31] : Reserved
[32)] : Communication Control Contacts
[33) : RTC Timer 1
[34)] : RTC Timer 2
[35] : RTC Timer 3
[36] : RTC Timer 4
[37] : Detection Output of PID Feedback Loss
[38] : Brake Release
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Figure 4.3.22 Multi-function digital output and related parameters

Default function Related parameter

Fault signal 03-11

Zero
speed

03-12

Running 03-39

Table 4.3.6 Description of multi-function digital output

Function Control Mode
Val D ipti
aue Name LCD Display escription viF |sLv| PM
SLV
0 |During Running Running  |ON: During running (Run Command is ON) O|]O0]|O
Fault Contact ON: Fault contact output (except CFO0 and
1 Output Fault CFO1) O|O]|O
Frequency ON: Frequency agree (frequency agree width
2 Agree Freq. Agree detection is set by 03-14) 01010
Setting Setting Freq ON: Outpu_t frequency = allowed frequency
3 |Frequency Agree detection level (03-13) + frequency O|0O0 ]| O
Agree 9 bandwidth (03-14)
ON: Output frequency > 03-13,
Hysteresis interval is the setting value of
Frequency 03-14
4 Detection 1 Freq. Detect 1 ON: Output frequency> 03-13, 01010
Hysteresis interval is the setting value of
03-14
OFF: During acceleration:
Frequency Output frequency >= 03-13 + 03-14
S Detection 2 Freq. Detect 2 ON: During deceleration: 01010
Output frequency < 03-13
6 Automatic Auto Restart [ON: the period of automatic restart O|]O0]|O
Restart
7~8 |Reserved Reserved |Reserved - - -
9 |Baseblock Baseblock |ON: During baseblock O|]O0]|O
10~11 |Reserved Reserved |Reserved - - -
12 Over-Torque Over Torque |ON: Over torque detection is ON O|]O0]|O
Detection
13 |Current Agree |Current Agree |ON: Output current > 03-15 O|0O0]| O
14~17 |Reserved Reserved |Reserved - - -
18 |PLC Status PLC ON: when 00-02 is set to 3 (PLC operation olo| o
statement command source)
19 |PLC Control Cont;cl)_ICFrom ON: Control from PLC O|]O0]| O
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Function Control Mode
Value Name LCD Display Description viF |sLv| PM
SLV
20 |Zero Speed Zero Speed ON: Output frequeqcy < Minimum output ol o
frequency (Fmin)
21 |Inverter Ready Ready ON: Inverter ready (after power on, no faults) O| O
22 Undervoltage Low Volt  |ON: DC bus voltage = < Low-voltage warning ololo
Detection Detected detection level (07-13)
Source. of Run Cmd |ON: Operation command from LED digital
23 |Operation O] O0]|O
Status operator (local mode)
Command
Source of Freq Ref |ON: Reference frequency from LED digital
24 |Frequency O|0O0]|O
Status operator (local mode)
Command
25 Low Tgrque Under Torque |[ON: Low-torque detection is ON 0|0 ]| O
Detection
Frequency
26 |Reference Ref. Loss. |ON: Reference frequency loss O|0O0 ]| O
Missing
Timing Function | _. Set time function_parametc_er tq 03—3_3 and
27 Output Timer Output [03-34, and the time function input is set by O|0O0 ]| O
parameter from 03-00 and 03-05
28~31 |Reserved Reserved |Reserved - - -
Communication Control
32 |Control ON: DO is set by communication control. O|]O0]|O
From Comm
Contacts
ON: 16-36 (RTC Speed Selection) selects
33 |RTC Timer1l RTC Timer 1 |Timer 1 and 16-32 (Source of Timer 1) is O|]O0]|O
active in the set time.
ON: 16-36 (RTC Speed Selection) selects
34 |RTC Timer 2 RTC Timer 2 |Timer 2 and 16-33 (Source of Timer 2) is O|]O0]|O
active in the set time.
ON: 16-36 (RTC Speed Selection) selects
35 |[RTC Timer 3 RTC Timer 3 |Timer 3 and 16-34 (Source of Timer 3) is O|0O0 ]| O
active in the set time.
ON: 16-36 (RTC Speed Selection) selects
36 |RTC Timer 4 RTC Timer 4 |Timer 4 and 16-35 (Source of Timer 4) is O|0O0 ]| O
active in the set time.
Detection
37 |Output of PID PID Fbk Loss |ON: PID Feedback Loss O|0O0 ]| O
Feedback Loss
38 |Brake Release |Brake Relase |ON: Brake Release X 10| X

03-1X=0: During Running

OFF

Run command is OFF and the inverter is stopped.

ON

Run command is ON or output frequency is greater than 0.

03-1X=1: Fault contact output

Output is active during fault condition.
Note: Communication error (CF00, CF01) do not activate the fault contact.
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03-1X=2: Frequency Agree

Output is active when the output frequency falls within the frequency reference minus the frequency detection
width (03-14).

03-1X=3: Setting Frequency Agree

Output is active when the output frequency falls within the frequency detection width (03-14) of the set frequency
detection level (03-13).

03-1X=4: Frequency detected 1

Output is active when the output frequency rises above the frequency detection level (03-13) + frequency
detection width (03-14) and deactivates when the output frequency falls below frequency detection level (03-13).

03-1X=5: Frequency detected 2

Output is active when the output frequency is below the frequency detection level (03-13) + frequency detection
width (03-14) and turns off when the output frequency falls below frequency detection level.

03-1X=6: Automatic restart.

Output is active during an auto-restart operation.

03-1X=9: Baseblock (B.B.)

Output is active when the inverter output is turned off during a Baseblock command.
03-1X=12: Over torque detected (Normally Open)

Output is active during an over torque detection see parameters 08-13 ~ 08-16.
03-1X=25: Low torque detected (Normally Open)

Output is active during low torque detection see parameters 08-17 ~ 08-20.
03-1X=13: Current Agree

When the output current is larger than that in 03-15 and its duration is higher than that in 03-16, this function will
be ON.

03-1X=18: PLC status (setting =18)
Output is ¢ when operation command parameter (00-02) is set to 3: PLC Control.
03-1X=19: PLC control contact

Output is controlled by the PLC logic
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03-1X=20: Zero-speed

Output is active during zero-speed

Active | Output frequency >=minimum output frequency (01-08, Fmin)

Off Output frequency is <=the minimum output frequency

A
Output
Frequency
01-08(Fmin)
>
A
Zero
Speed
OFF ON
> !

Figure 4.3.23 Zero-speed operation
03-1X=21: Inverter Ready
Output is active when no faults are active and the inverter is ready for operation.
03-1X=22: Undervoltage Detection
Output is active when the DC bus voltage falls below the low voltage detection level (07-13).
03-1X=23: Source of operation command

Output is active in local operation command.

Remote mode:
00-02 =1 or 2, or any one of the multi-function digital input terminals (S1 to S6) set to

OFF function 5 (LOCAL / REMOTE control) is OFF.
SEQ LED of the keypad is ON.
Local mode:
ON 00-02 = 0, or any one of the multi-function digital input terminals (S1 to S6) set to

function 5 (LOCAL / REMOTE control) is active.
SEQ LED of the keypad is OFF.

4-97



03-1X=24: Source of frequency command

Output is active in local frequency command.

Remote mode:
00-05 =1 or 2, or any one of the multi-function digital input terminals (S1 to S6) set to

OFF function 5 (LOCAL / REMOTE control) is OFF.
REF LED of the keypad is ON.
Local mode:
ON 00-05 = 0, or any one of the multi-function digital input terminals (S1 to S6) set to

function 5 (LOCAL / REMOTE control) is active.
REF LED of the keypad is OFF.

03-1X=26: Frequency reference missing

Output is active when the frequency reference is lost. When parameter 11-41 is set to 0 the inverter will
decelerate to a stop. When parameter 11-41 is set to 1 operation will continue at the value of parameter 11-42
times the last know frequency reference.

03-1X=27: Time function output
Output is controlled by timer function see parameter 03-37 and 03-38.
03-1X=32: Communication control contacts

Output is active when communication control is active.

03-1X=37: Detection Output of PID Feedback Loss
When PID feedback loss occurs (refer to parameters setting 10-11~10-13), this function will be ON.

03-1X=38: Brake Release

When this function is ON, Break release is enabled. Refer to parameters descriptions of 03-41~03-42.

03-13 Frequency Detection Level
[0.0~400.0] Hz
Range
[0.0~1200.01 Hz (when 00-31 = 1)
03-14 Frequency Detection Width
Range [0.1~25.5] Hz

Frequency Detection Level: set the multi-function output terminals R1A-R1C, R2A-R2C or R3A-R3C to the
desired detection level and bandwidth for use with multi-function output functions 2 to 5.

The time charts for the Frequency Agree Detection operation are shown in the following Table 4.3.7.
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Table 4.3.7 Frequency Detection Operation

Function

Detection operation of frequency confirmation

Description

Frequency
agree

Output
Frequenc
y

Freq
Reference

FWD

Frequenc

y
Agree
Signal

ON

REV

Freq

ON

time

Reference

time

o |f output frequency is higher than the value of
Frequency Detection Level (03-13) + Frequency
Detection Width (03-14), the signal of output
frequency detection 1 is ON.

o |f output frequency is lower than Frequency Detection
Level (03-13), the signal of output frequency
detection 1 is OFF.

o [f output frequency value falls between (03-13) and
(03-13) + (03-14), the signal of output frequency
detection 1 is the same as the previous value.

e Any of the digital outputs function (03-11, 03-12 or
03-39) can be set to 4 (Output Frequency Detection
1).

Set
frequency
agree

Output

Frequency

Setting

Frequency

Agree
Signal

OFF [ ON

ON

time

e If output frequency is higher than the value of

Frequency Detection Level (03-13) + Frequency
Detection Width (03-14), the signal of output
frequency detection 1 is OFF.

e If output frequency is lower than Frequency Detection

Level (03-13), the signal of output frequency
detection 1 is ON.

e If output frequency value falls between (03-13) and

(03-13) + (03-14), the signal of output frequency

detection 2 is the same as the previous value.

e Any of the digital outputs function (03-11, 03-12 or

03-39) can be set to 5 (Output Frequency Detection
2).

Output
frequency
detection
1

Output
Frequenc
y

03-14

T—<— 03-13 x———<—03-13

time

Output
Frequency
Detection
1

Signal

03-14
03-13 —\ 7

L(— 03-13

time

o Output is active when the output frequency rises
above the frequency detection level (03-13) +
frequency detection width (03-14) and deactivates
when the output frequency falls below frequency
detection level (03-13).

« Any of the digital outputs function (03-11, 03-12 or
03-39) can be set to 4 (Output frequency detection 1).

Output
frequency
detection
2

Output
Frequenc
y

A 0313 ¥—<—03-13

time

Output
Frequency
Detection

Signal

ON OFF

ON

03-14
03-13 - 7

Z(— 03-13

ON

time

e Output is active when the output frequency is below
the frequency detection level (03-13) + frequency
detection width (03-14) and turns off when the output

frequency falls below frequency detection level.

* Any of the digital outputs function (03-11, 03-12 or
03-39) can be set to 5 (Output frequency detection 2).

4-9

9




03-15 Current Agree Level

Range [0.1~999.9] A

03-16 Delay Time of Current Agree Detection
Range [0.1~10.0] Sec

» 03-11=13 : Relay is active when output current is larger than that in 03-15.
» 03-15 : The setting value (0.1~15.0) depends on motor rated current.
» 03-16 : The unit of the setting value (0.1~10.0) is second. The delay time of relay signal from ON to OFF is

100ms (constant).

Timing Diagram:

| Load
Current

03-15

/

03-16 Constant T
| ; : 100msec
|
03-11 |
Relay | ON
|
03-19 Relay (R1IA-R3C) Type
[xxx0b] : R1 A contact [xxx1b]) : R1 B contact
Range [xx0xb] : R2 A contact [xxi1xb] : R2 B contact
[x0xxb]) : R3 A contact [xx1xb]) : R3 B contact

Parameter 03-19 selects the digital output type between a normally open and a normally closed contact.
Each bit of 03-19 presents an output:

03-19= 0 0 O O 0: normally open contact
R3 R2 R1 1: normally close contact

Example: R1 normally closed and R2 normally open contact set 03-19=xx001.

03-27 UP/DOWN Frequency Hold/ Adjust Selection

[0] : Keep UP/DOWN frequency when stopping.
[1) : Clear UP/DOWN frequency when stopping.
[2] : Allow frequency UP/DOWN when stopping.
[3] : Refresh frequency at acceleration.

Range

03-27=0: When the run command is removed the UP/DOWN frequency reference before deceleration is stored.
The next time the run command is applied the output frequency will ramp up to the previously stored frequency
reference.

4-100



03-27=1: When the run command is removed the UP/DOWN frequency reference command is cleared (set to 0).
The next time the run command is applied the output frequency will start at 0.

03-27=2: UP/DOWN command is active when run command is not active.

03-27=3: Keep the state of frequency command not to be cleared. When Run Command re-sends, press
UP/DOWN key before the run frequency reaches the frequency command, press UP/ DOWN key, then:

- When 03-40 = 0, Frequency Command is set by Run Frequency.
- When 03-40-#0, Frequency Command is set by the values of Run Frequency plus the setting frequency of
03-40.

03-30 Pulse Input Selection

[0] : Common Pulse Input

Range . .
[1] : PWM (Pulse Width Modulation)

There are two modes in pulse input selection:
03-30=0: Common Pulse Input

Pulse Input (PI) = the selected frequency divided by pulse input scaling (set by 03-31), corresponding to the
maximum output frequency of motor 1 (01-02).

Note: Monitor parameter 12-79 (pulse input percentage) displays the proportional relationship between input
signal and 03-31 (pulse input scaling).

03-30=1: PWM (Pulse Width Modulation)
It is required to input the correct frequency.

PWM= positive edge pulse time divided by previous pulse time period, corresponding to the maximum output
frequency of the motor 1 (01-02).

Note: Monitor parameter 12-79 (pulse input percentage) displays the proportional relationship between the
positive edge of input signal and time period.

Note: Tolerance range of pulse time period in PWM modes is £12.5%. If it is over than the range, it is inactive.
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Pulse input selection diagram:

03-30=0

Normal Mode T-Period
A, A4
Sample Pl
Pulse train
1
Frequency = ———
T:Period
Frequency
Pulse Input Command = x 100%(01-02)
Scaling factor
(using 03-31)
03-30=1 Pari
PWM Mode T:Period T1:Period
A, . v v
Sample Pl
Pulse train
T1:Period
Pulse Input Command = x 100%(01-02)
T:Period
03-31 Pulse Input Scaling
Range [50~32000] Hz

Pulse input scaling, 100% = Maximum pulse frequency.

03-32 Pulse Input Gain
Range [0.0~1000.01 %

Target value (03-03) in % = Pulse input frequency scaled to 100% based on maximum pulse frequency (03-31)
times the gain (03-32) + bias (03-33).

03-33 Pulse Input Bias
Range [-100.0~100.01 %

Target value (03-03) in % = Pulse input frequency scaled to 100% based on maximum pulse frequency (03-31)
times the gain (03-32) + bias (03-33).

03-34 Pulse Input Filter Time
Range [0.00~2.00] Sec

* Refer to Fig.4.3.24 for the pulse input specification.
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Gain and Bias

Filter Scaling 0332 4 /
BEREX 1 1 23-45=2
o} > » 0333 ¢ ——»PID Feedback
Pulse 1+8T K A
train T: Pulse input filter K: Scaling factor 0%  100%

time (using 03-34)  (Using 03-31)

Figure 4.3.24 Pulse input adjustment

Set Pulse Input Setup as Flow Meter Input

Set parameter 23-45 (Flow Meter Feedback) to 2 (Pulse Input) to use the pulse input terminal PI for a flow meter
pulse input. Refer to the description of parameter group 23 for details. Next set the pulse input scaling (03-31),
enter the pulse input frequency to match the maximum output frequency. Adjust the pulse input filter time (03-34)
to compensate for interference or noise.

03-37 Timer ON Delay (DI/DO)
Range [0.0~6000.0] Sec
03-38 Timer OFF Delay (DI/DO)
Range [0.0~6000.0] Sec

Enable the timer function by setting one of multi-function input parameters 03-00~03-05 (S1 to S6) to 35 (timer
function input) and one of multi-function output parameters 03-11, 03-12, 03-39 (R1A-R1C to R3A- R3C) to 27
(timer function output).

The timer function can be used to implement a timer relay. Use timing parameter 03-37 and 03-38 to set the timer
ON / OFF delay.

Timer output is turned ON when the multi-function timer input is ON for the time specified in parameter 03-37.
Timer output is turned OFF after the multi-function timer input is OFF for the time specified in parameter 03-38.

Timing example:

Timer input function ON |_| |_| |_| ON |_| |_|
S T

|
|
|
I
|
]
ON|
|
T
I
I

Timer output function ON
| | | |
03-37 03-38 03-37 03-38
03-40 Up/down Frequency Width Setting

Range [0.00~5.00] Hz
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For example: Set terminal S1: 03-00= [8] (Up Frequency Increasing Command), S2: 03-01= [9] (DOWN
Frequency Decreasing Command) and 03-40= [A] Hz.

Model: When 03-40 is set to OHz, the standard up/down function is active, as shown in Fig. 4.3.17.
Mode2: When 03-40 is set to a value greater than OHz and terminal is active less than 2 sec. will result in a
frequency change of AHz (setting frequency 03-40).

Hz A
Upper limit

of frequency Actual Output
reference ‘ Frequency

Lower limit
of frequency
reference

Terminal S1 m w w
Terminal S2 m m m

Mode3: When 03-40 greater than OHz and input terminal is active for more than 2 sec, frequency will ramp using
the acceleration/ deceleration times.

Setting Frequency
(Hz) A
Upper limit

A /T N\
of frequency AHz

reference AH1L Actual Output

Frequency

Lower limit
of freqUENCY s AH2
reference

2Sec tl

\4
\ 4
4

A
\

2Sec - 2
Terminal S1 ON OFF

Terminal S2 OFF ON

Notes:
AH1: Increase frequency reference and accelerate to new frequency, t1: terminal active during acceleration.
AH2: Decrease frequency reference and decelerate to new frequency, t2: terminal active during deceleration.

AHl1= Upper le_lt Freguency x Terminal Conduction Time(t1)
Acceleration Time2

AH2 = Lower le_lt Frequency x Terminal Conduction Time(t2)
Decelerati on Time2
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03-41 Torque Detection Level
Range [0~3001 %

03-42 Delay Time of Braking Action
Range [0.00~65.00] Sec

Brake Release Function:

The brake release function requires uses frequency agree as shown in the following figure.

When output frequency is greater than frequency detection level (03-13) and output torque is greater than torque
detection level (03-41) for the time specified in 03-42 (delay braking action delay time) the brake will release.

Motor Speed
(Output Frequency)

< -
Output Freq.> 03-13 Output Fr;q. 03-13
and Output Torque < 03-41

Output Torque > 03-41
Y \ [

DO 03-110 03-1201 03-28
set 38 Brake Release

—> «— —
03-42 03-42
Brake Release delay time Brake Release delay time

It is recommended to use the start and stop frequency lock function (11-43~11-46), as shown in the following
figure:

Motor Speed
(Output Frequency)

Output Freq.> 03-13 Output Freq.< 03-13
and or
Output Torque > 03-41 Output Torque < 03-41

11-43 77 _Y 11-45
11-44 11-46
DO 03-110 03-120
03-39 set 38
Brake Release
—> — —> ——
03-42 03-42
Brake Release delay time Brake Release delay time
03-43 UP/DOWN Acceleration/ Deceleration Selection

[0]) : Acceleration/Deceleration Time 1

Range ) . .
[1]) : Acceleration/Deceleration Time 2

Select acceleration/ deceleration time for the UP/DOWN function. Example: AH1 (set frequency increment at
acceleration) and AH2 (set frequency increment at deceleration).
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| Group 04 External Analog Input and Output Parameters

04-00 Al Input Source Selection
[0] : AI2 0~10V
Range
[1] : AI2 4~20mA
04-01 All Signal Filter Time
Range [0.00~2.00] Sec
04-02 All Gain
Range [0.0~1000.0] %
04-03 All Bias
Range [-100~100.0] %
04-05 Al2 Function Setting
[0] : Auxiliary Frequency
[1] : Frequency Reference Gain
[2] : Frequency Reference Bias
[3] : Output Voltage Bias
[4] : Acceleration and Deceleration Scaling
[5] : DC Braking Current*
[6] : Over-Torque Level
[7] : Stall Prevention Level During Running
Range [8] : Frequency Reference Lower Limit
[9] : Jump Frequency 4
[10] : Added to All
[11] : Positive Torque Limit
[12] : Negative Torque Limit
[13] : Regenerative Torque Limit
[14] : Positive / Negative Torque Limit
[15] : Reserved
[16] : Torque Compensation
04-06 Al2 Signal Filter Time
Range [0.00~2.00] Sec
04-07 Al2 Gain
Range [0.0~1000.0] %
04-08 Al2 Bias
Range [-100.0~100.0]1 %

Refer to the followings for the details of parameter 04-00 (Al input signal type)

® AlI2=0~10V, Set 04-00=0, set SW2 on the control board to V.

@ AlI2=0~20mA, Set 04-00=0, set SW2 on the control board to I.
® Al2=4~20mA, Set 04-00=1, set SW2 on the control board to I.
@ Al2=2~10V, Set 04-00=1 or 3, set SW2 on the control board to V.

(1) Analog Input Level Adjustment All, Al2 (04-02, 04-03, 04-07, 04-08)
Each analog input Alland Al2 has a separate gain and bias parameter associated with it.

Analog input signal Al1 can be adjusted with parameter 04-02 and 04-03; Analog input signal Al2 can

be adjusted with parameter 04-07 and 04-08. Refer to Fig.4.3.25.
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Related
Parameters

04-00 (Level Selection)
04-02 (Gain)
04-03 (Bias)

0- 10V

O Al

~=

I Y,
—r— )
-:I 04-00 (Level Selection)
0- 10V 04-05 (Function Selection)

4 - 20mA 04-07 (G_ain)
04-08 (Bias)

SW2

Figure 4.3.25 Analog inputs and related parameters
Gain setting: Sets the level in % that corresponds to a 10V or 20mA signal at the analog input.
Bias setting: Sets the level in % that corresponds to a OV or 4mA signal at the analog input.

Use both gain and bias setting to scale the input signal.

Frequency Frequency
Reference Reference
200% I } Bias = positive
L _/1 0, H —
/1. Gain: 200% 1193,}1/_,, Bias = 0%
o
// : . 0 //, ,/ |
100% |- ;771_ __Gain: 100% S éi/Bias = Negative
adl \_, Teminal >,/ 1 Terminal
-10V ov 10V AILAI2 -10V oV Jl1ov AILARR
(4mA) (20mA) ~ analoginp (4mMA),” (20mp) analog input
s |
’ |
7 I
v
-200% 100%
(@) (b)
Gain Bias

Figure 4.3.26 Gain and bias operations (for frequency reference signal)
(2) All signal filtering time (04-01)
(3) Al2 signal filtering time (04-06)

All analog inputs (Al1, Al2) have a 1* order programmable input filter that can be adjusted when noise is present
on each of the incoming analog signal to prevent erratic drive control.

The filter time constant (range: 0.00 to 2.00 seconds) is defined as the time that the input step signal reaches 63%
of its final value.

Note: Increasing the filter time causes the drive operation to become more stable but less responsive to change
to the analog input.
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%

_ Unfiltered
signal

100

63

N
" Filtered

signal

> 1

(4) AlI2 function setting (04-05)

<> Filter time constant (04-01)

Figure 4.3.27 Filter time constant

Al2 is multi-function analog input terminal function selection. Refer to Table 4.3.8 for function overview

Table 4.3.8 Multi-function analog input list (04-05 setting)

Function Control mode
Value Description BV
Name LCD Display V/IF |SLV SLV
o Max Output Frequency (01-02,
0 Auxiliary Frequency AUX.Freq Ref Fmax) =100% O
Frequency Reference Gain : Aggregated gain=
L |(FGAIN) FreqRef Gain | \j7"='04-02 * FGAIN o
Frequency Reference Bias . Aggregated bias=
2 |(FBIAS) FreqRefBias  |A[T'='04-03 * FBIAS 0o 0o
Output Voltage Bias : Aggregate output voltage =V/F
3 (VBIAS) Output Volt Bias curve voltage + VBIAS Ol X |0
Coefficient of Acceleration Actual acceleration and
4 and Deceleration Reduction | Tacc/Tdec Scaling |deceleration time = accel. and O|]O0]|O
(K) decal. time / K
Adjust the DC braking current (0 ~
100%) based on analog input.
5 DC Braking Current* DC Inj Current  |When the inverter rated current= | O | O | O
100%, DC braking current 07-07 is
disabled.
Change over-torque detection
Over-Torque Detection level based on over-torque
6 Level Over Tq Level detection level, at this time, 08-15 01010
is disabled.
Adjust the action level (30% ~
Stall Prevention Level 200%) of stall prevention in
7 During Running Run Stall Level operation based on analog input. O X |0
The inverter rated current =100%
Adjust the lower limit (O ~ 100%)
of frequency command based on
analog input, the maximum output
- =100%. The lower limit of
8 Frequency Lower Limit Ref. Low Bound frequency command is the greater O|]O0]|O
one of the actual frequency
command’s lower limit 00-13 or
the multi-function analog input.
Jump frequency 4.
9 Jump Frequency 4 Jump Freq 4 100% = maximum output O|0O0 ]| O
frequency
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Function Control mode
Value Description BV
Name LCD Display V/F |SLV
SLV
Added to All.
10 Added to All Add to All 100% = maximum output O|]O0]|O
frequency
11 Positive Torque Limit Positive Tq Limit |{100% = Motor’s rated torque X|10O0]|O
12 Negative Torque Limit Negative Tq Limit |100% = Motor’s rated torque X10|O
13 Regenerative Torque Limit | Regen. Tqg Limit |100% = Motor’s rated torque X|10O0]|O
14  |Positive/Negatve Torque | 4/ g Limit  [100% = Motor's rated torque X|o|o
15 Torque Limit Tq Limit 100% = Motor’s rated torque X | X | X
16 Torgue Compensation Tqg Compensation [100% = Motor’s rated torque X 10| X
17 Reserved No Function Reserved O|]O0]|O

04-05=0: Auxiliary frequency

When parameter 00-05 = 1 (main frequency from external control) the auxiliary speed reference frequency can be
activated via the multi-speed input commands (see table 4.3.5). The auxiliary frequency command can be set via
Al2. The maximum output frequency is set by 01-02, Fmax =100%.

04-05=1: Frequency Reference Gain (FGAIN)

Multi-function analog input Al2 can be used to adjust the frequency reference gain of analog input All.

The total frequency reference gain of terminal All is the internal gain set by parameter 04-02 times FGAIN.
The maximum frequency reference for All is 100%.

FGAIN .
100%
. Terminal Al2
-10vV ov +10V analog input
(4mA) (20mA)

Figure 4.3.28 Frequency gain adjustment
Example:

When the internal gain of All (04-02) is set to 100% and Al2 to 5V (for example FGAIN = 50%), the reference
frequency of terminal Al1 will be 50%, as shown in Fig. 4.3.29.
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Frequency

Reference
A
100% 04 - 02 =100%
50% Y 04 - 02 x FGAIN = 50%
0% R Termlnal All
oV 10V input voltage

Figure 4.3.29 Frequency reference gain adjustment (example)

04-05=2: Frequency Reference bias (FBIAS)

Multi-function analog input terminal Al2 can be used to adjust the frequency reference bias of Al1.

The total frequency reference bias of terminal All is the sum of internal bias set by parameter 04-03 and FBIAS.
The maximum frequency reference for All is 100%.

FBIAS

100%

-10V . Terminal AI2
ov 10V analog input
(4mA) (20mA)

-100%

Figure 4.3.30 Bias adjustment

Example:
Terminal All input is 0V, 04-02 = 100% (Al1 gain), 04-03 = 0% (All bias) and terminal Al2 input is 3V. The
reference frequency will be 30% as shown in Fig.4.3.31.

Frequency

Reference
A

100%

30%
Bias
Terminal All

ov 10V input voltage
Figure 4.3.31 Frequency Reference bias adjustment (example)
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04-05=3: Output Voltage Bias (VBIAS)

Multi-function analog input Al2 can be used to adjust the output voltage. The total output voltage of inverter is the
sum of output voltage based on the selected V/F curve and VBIAS.

The maximum output voltage is set by 01-03, Vmax = 100%.

VBIAS
A
100%
, 1erminal Al2
10V oV 10V analog input
(4mA) (20mA)

Figure 4.3.32 Bias adjustment

04-05=4: Acceleration and deceleration coefficient (K)
Multi-function analog input Al2 can be used to adjust the acceleration and deceleration time coefficient. The
actual acceleration and deceleration time is calculated as follows:

Acceleration / Deceleration time (00-14 ~ 00-17, 00-21~ 00-24)

Actual accel /decel time =
K

Acceleration/ Deceleration time setting is 100% (00-14~00-17, 00-21~00-24).

K

10

1

P R R S S R S R Terminal Al2
ov12345¢6789 10V analog input
(4mA) (20mA)
Real
Accel / Decel
time
100%
-
N
\\
—~ )

T Terminal Al2

analog input

Figure 4.3.33 Acceleration / deceleration time reduction coefficient
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04-05=5: DC braking current
Multi-function analog input Al2 can be used to adjust the DC Injection braking current.

DC braking current parameter 07-07 setting should be set to 0% to use this function.
The inverter rated current = 100%

Note: When using the permanent magnet (PM) motor, there will be no options of setting 5.

DC Injection
Braking N
Current
100%
_ Terminal AI2
-10Vv oV 10V "~ analog input
(4mA) (20mA)

Figure 4.3.34 DC braking current adjustment

04-05=6: Over-torque detection level

Multi-function analog input Al2 can be used to adjust the over-torque detection level.
100% of inverter rated current (V/F control mode)

100% motor rated torque (SLV control mode)

If the multi-function analog input is used to adjust the over-torque level, the internal over-torque detection level
(08-15) is disabled.

Detection
Level
A
100%
R Terminal Al2
-10V oV 10V ~ analog input
(4mA) (20mA)

Figure 4.3.35 Over-torquel/less torque detection level adjustment

4-05=7: Stall prevention level during running
Multi-function analog input Al2 can be used to adjust the stall prevention level during operation.
Inverter rated current = 100%. When AlI2 is set to control stall prevention level (04-05 = 7) and parameter 08-03

(Stall prevention level during operation) is used, then the lesser of the two value becomes the active stall
prevention level during operation.
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Example: If the motor power is less than that of the inverter, the operation and the stall prevention of the motor

will be based on the factory settings, multi-function analog input Al2 can be used to reduce the stall prevention
level during operation.

Stall
Prevention
Level
A
200%
30% ;
: — > Termlngl Al2
| | analog input
10V ov 1.5v 10V
(4mA) (6.4mA) (20mA)

Figure 4.3.36 Stall prevention level adjustment during operation

04-05=8: Frequency lower limit

Multi-function analog input Al2 can be used to adjust the lower limit of frequency reference.
Maximum output frequency (Fmax, 01-02) = 100%. The actual lower limit is determined by the maximum value of
00-13 (frequency lower limit) and level of the multi-function analog input Al2.

Frequency
Reference
Lower Bound

100
%
. Terminal Al2
-10V oV 10V "~ analog input
(4mA) (20mA)

Figure 4.3.37 Adjustment of lower limit of frequency reference
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04-05=9: Jump frequency 4

Multi-function analog input Al2 can be used to adjust Jump frequency 4.

Maximum output frequency (01-02, Fmax) = 100%. Setting 11-08 ~ 11-10 to 0.0Hz turns of the Jump frequency
function.

Outpu 27
Frequency
Jump
Frequency 4 *
"'"',',’Y"
100% 17
. Jump
= » Terminal Al2 . 5 » Frequency
10V ov 10v analog input Jump Jump Jump  Jump Reference
(4mA) (20mA) Freq4 Freq3 Freq2 Freql
Using\ (11-10) (11-09)  (11-08)
analog
input

(a) Jump Frequency 4 Adjustment (b) Jump Frequency Hierarchy

Figure 4.3.38 Jump frequency 4 setting operation

04-05=10: Added to All
Multi-function analog input Al2 can be used as a bias level for analog input Al1.

Frequency

Reference

Bias ,

100%

-10v _ Terminal A2

ov 10V " analog input
(4mA) (20mA)
100%

Figure 4.3.39 Added to All as a bias operation

Example:

04-02 (All gain) = 100%, 04-03 (Al2 gain) = 0%, and terminal Al2 level is 2V. If input terminal All is 0V, the
internal reference frequency of terminal All will be 20 %

04-05=11: Positive torque limit

Multi-function analog input Al2 can be used to adjust the positive torque limit.

04-05=12: Negative torque limit

Multi-function analog input Al2 can be used to adjust the negative torque limit.
4-115



04-05=13: Regenerative torque limit

Multi-function analog input Al2 can be used to adjust the regenerative torque limit.

04-05=14: Positive / negative torque limits

Multi-function analog input Al2 can be used to adjust both the positive and negative torque limit.
For more details on torque limits, please refer to parameter group 21 - torque control group.
04-05=15: Torque limit of speed control

Multi-function analog input Al2 can be used to adjust the torque limit in closed loop vector mode.

04-05=16: Torque compensation of speed control

Multi-function analog input Al2 can be used to adjust the torque compensation in closed loop vector mode.

For more details on the torque control functions, please refer to parameter group 21 - torque control group.

04-11 AO1 Function Setting

[0] : Output Frequency
[1] : Frequency Reference
[2] : Output Voltage

[3] : DC Voltage

[4] : Output Current

[5] : Output KW

[6] : Motor Speed

[7] : Output PF (Power Factor)
[8] : All Input

[9] : AI2 Input

[10] : Torque Command
[11] : g-axis Current

[12] : d-axis Current

[13] : Speed Deviation

Range [14] : Reserved
[15] : ASR Output
[16] : Reserved
[17]) : g-axis Voltage
[18] : d-axis Voltage
[19] ~ [20] : Reserved
[21] : PID Input
[22] : PID Output
[23] : PID Setpoint
[24] : PID Feedback Value
[25] : Output Frequency of the Soft Starter
[26] : Reversed
[27] : Reversed
[28] : Communication Control
04-12 AO1 Gain
Range [0.0~1000.0] %
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04-13 AO1 Bias

Range [-100.0~100.0]1 %

04-16 AO2 Function Setting

Range Setting range and definition are the same as those of 04-11.

04-17 AO2 Gain

Range [0.0~1000.0] %

04-18 AO2 Bias

Range [-100.0~100.0] %

04-19 AO Output Source Type Selection
[0] : AO1 O~10V AO2 0~10V

Range [1] : AO1 0~-10V AO2 4~20mA
[2] : AO1 4~20mA AO2 0~10V
[3] : AO1 4~20mA AO2 4~20mA

For the analog output and related parameters, refer to Fig.4.3.40.

M)

Related Parameters

) AO01{

) A02{

Figure 4.3.40 Analog outputs and related parameters

04-11 (Function Selection)
04-12 (Gain)
04-13 (Bias)

04-16 (Function Selection)
04-17 (Gain)
04-18 (Bias)

Analog output AO1 and AO2 adjustment (04-12, 04-13 and 04-17, 04-18)

Signal: Use parameter 04-11 to select the analog output signal for AO1 and parameter 04-16 to select the analog

output signal for AO2.

Gain: Use parameter 04-12 to adjust the gain for AO1 and parameter 04-17 to adjust the gain for AO2.
Adjust the gain so that the analog output (10V/20mA) matches 100% of the selected analog output signal (04-11

for AO1 and 04-16 for AO2).

Bias: Use parameter 04-13 to adjust the bias for AO1 and parameter 04-18 to adjust the bias for AO2.
Adjust the bias so that the analog output (0V/4mA) matches 0% of the selected analog output signal (04-11 for

AO1 and 04-16 for AO2).
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10V(or 20mA) x Gain

(20mA) 10V

(4mA) OV

(-10V) x Gain

-10V

Analog Output Signal

0%

100%

Figure 4.3.41 Analog output level adjustment

Monitored items

Table 4.3.9 Selection of analog output terminals function (04-11 and 04-16)

Control Mode

04-11, 04-16_ Functipn Monitoring Parameters B
Parameter setting (Keypad display) Group 12 VF |SLV SLV
0 Output Freq 12-17 (o) 0] 0]
1 Freq Ref 12-16 o) e) e)
2 Output Voltage 12-19 0 ®) 0]
3 DC Voltage 12-20 O ®) ®)
4 Output Current 12-18 (o) (@) (@)
5 Output KW 12-21 (o) (0] (0]
6 Motor Speed 12-22 (0] (0] (0]
7 Output PF 12-23 (o) (0] (0]
8 All Input 12-25 (0] @) 0]
9 AlI2 Input 12-26 (0] (0] 0]
10 Torque Ref 12-27 X 0] 0]
11 Current Iq 12-28 X @) @)
12 Current Id 12-29 X 0] 0]
13 Speed Deviation 12-30 X o) o)
14 Reserved - X X X
15 ASR Output 12-32 X X X
16 Reserved - X X X
17 Voltage Ref Vq - X 6] ©)
18 Voltage Ref vd - X o] O
19~20 Reserved - X X X
21 PID Input 12-36 (0] @) ®)
22 PID Output 12-37 (0] ®) 0]
23 PID Setpoint 12-38 0 (0] (0]
24 PID Feedback 12-39 (0] @) (0]
25 Output Freq (SFS) - (@) 0] 6]
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Control Mode

04-11, 04-16 Function Monitoring Parameters M
Parameter setting (Keypad display) Group 12 VF |SLV SLV
26~27 Reserved - X X X
28 Comm Control - 0 (0] (0]

04-20

Filter Time of AO Signal

Range

[0.00~0.50] Sec

This function is used for filtering out momentary change of analog output signal.

Note: When this function is added, it will decrease the system reaction but increase interference protection.
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| Group 05: Multi-Speed Parameters

05-00 Acceleration and Deceleration Selection of Multi-Speed

[0] : Acceleration and deceleration time are set by 00-14 ~ 00-24 (Tacc/Tdec 1~4)

Range . . .
[1] : Acceleration and Deceleration Time are set by 05-17 ~ 05-48 (Independent)

05-00=0: Standard Acceleration and deceleration times parameters 00-14 ~ 00-17 / 00-21 ~ 00-24 are used for
multi-speed 0 ~ 15.

05-00=1: Each multi-speed uses a dedicated acceleration and deceleration time parameters 05-17 ~ 05-48.
There are two different modes for acceleration / deceleration timing when 05-00 is set to 1, see time example on
the next page.

Acceleration time calculation formula
Acceleration time x (set frequency - output frequency)

Time it takes to reach set frequency =
Maximum output frequency

Deceleration time calculation formula
Deceleration time x (output frequency - set frequency)

Time it takes to reach set frequency =
Maximum output frequency

Maximum output frequency: Parameter 01-00=F, maximum output frequency set by 01-02, 01-00 # F,
maximum output frequency determined by V/F curve selected (50.0 / 60.0/90.0/ 120.0/ 180.0).

Example: 01-00=01 (50Hz (maximum output frequency), 05-02=10 Hz (multi-step speed 0), 05-17=5.0s
(Acceleration time), 05-18=20.0 sec. (Deceleration time).

Acceleration time calculation formula

5.0x 10 Hz
Time it takes to reach set frequency = _ =1.0sec.
50 Hz
Deceleration time calculation formula
20.0x 10 Hz
Time it takes to reach set frequency = - =4.0sec.
50 Hz

Example: Acceleration / deceleration timing when 05-00 is set to 1. In this example the following parameters are
set:

00-02=1 (External Terminal Operation)
03-00=0 (Terminal S1: Forward /Stop)
03-01=1 (Terminal S2: Reversal /Stop)
03-02=2 (Terminal S3: Speed 1)
03-03=3 (Terminal S4: Speed 2)
03-03=4 (Terminal S5: Speed 3)
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Note: When multi-step speed control is recommended to set parameter 04-05 is set to 10 (Added to All. When
multi-step speed control is used and parameter 04-05 is set to 0 the frequency reference becomes Al2.

Acceleration / Deceleration Calculation Mode 1:

If the run command is cycled on and off, acceleration and deceleration time (a ~ f) is calculated based on the
active speed command as follows:

A 05-03 / ~ |
| e}
& EH
I 8 E |
195 |
05-02 - : 5] :
| |
1g e | | |
lo g 1 I I
I3 E | | I
[ o | | |
05-01 | O | |
| o | | | | |
52 | I I I I
19 c | | | | |
18 € I I I |
1O E | | [ | [
| o | | | | |
| | | | | |
| | | | | |
| | | | | |
f T T ¥ I T T I I T T I > T
- —p! - —p! - — ! - — - — ! - —
g | o | P g ! e | Lf
| | I | | I | | |
Terminal S1 Run Stop Run Stop Run Stop
. Off
Terminal S2
off on | off
Terminal S3

Terminal S4 Off | on I—

_(05-17) x (05-01) | (05-18)x (05-01)  (05-19)x (05-02)
T (01-02) B (01-02) . (01-02) n Sec.
(05-20) x (05-02) (05-21) x (05-03) (05-22) x (05-03)
d= e= f= in sec.
(01-02) (01-02) (01-02)
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Acceleration / Deceleration Calculation Mode 2:

If the run command is remains on, acceleration and deceleration time (a ~ f) is calculated based on the active
speed command as follows:

Hz4 05-03
[N
52l
8 £
3 10 E1 05-06
5! | |
I
= OEL . 1 &E 12 £
S I A R
g g o (8]
. -
DO T
, -l e e -»
R nlo
! I I I I I I !
| l l l l : I
: I I I I : : il : : I I :
. | | | IS N
! | | | | SE | | !
! | | | | 5 |
: | | | | (SN |
| | | | | |
— | o |
(6]
Terminal S1 —l : " : : !‘————Oif————l I——SE)B
! | | I L ! !
_ | l l Lo | on | l
Terminal S2 ——r————— T I I \ el e
l - | - | e
Terminal S3 ——:———O—ff——l :———Oif——: On : ————— © if————: on : on
e oo o ] : :
Termina 54 ~—-- QL Ot on o Lo L _on Lot
o | or | on | e bomoe e
Terminalss — - Of__ _Off _ _off | _off | on I On of
17/18 19/20 21/22 23/24 25/26 27/28 19/20
(05-17) x (05-01) (05-19) x [(05-02)-(05-01)] (05-21) x [(05-03) — (05-02)]
a=— " p= c= in sec.
(01-02) (01-02) (01-02)
(05-24) x [(05-03) — (05-04)] (05-26) x (05-04) (05-25) x (05-05)
d= e= f= —————— insec.
(01-02) (01-02) (01-02)
(05-27) x (05-05) (05-27) x (05-06) (05-19) x (05-06)
= 7 > h= i= in sec.
(01-02) (01-02) (01-02)
05-01 Frequency Setting of Speed-Stage 0
05-02 Frequency Setting of Speed- Stage 1
05-03 Frequency Setting of Speed- Stage 2
05-04 Frequency Setting of Speed- Stage 3
05-05 Frequency Setting of Speed- Stage 4
05-06 Frequency Setting of Speed- Stage 5
05-07 Frequency Setting of Speed- Stage 6
05-08 Frequency Setting of Speed- Stage 7
05-09 Frequency Setting of Speed- Stage 8
05-10 Frequency Setting of Speed- Stage 9
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05-11 Frequency Setting of Speed- Stage 10
05-12 Frequency Setting of Speed- Stage 11
05-13 Frequency Setting of Speed- Stage 12
05-14 Frequency Setting of Speed- Stage 13
05-15 Frequency Setting of Speed- Stage 14
05-16 Frequency Setting of Speed- Stage 15
Range [0.0~400.00] Hz

05-17 Acceleration time setting for multi speed 0
05-18 Deceleration time setting for multi speed 0
05-19 Acceleration time setting for multi speed 1
05-20 Deceleration time setting for multi speed 1
05-21 Acceleration time setting for multi speed 2
05-22 Deceleration time setting for multi speed 2
05-23 Acceleration time setting for multi speed 3
05-24 Deceleration time setting for multi speed 3
05-25 Acceleration time setting for multi speed 4
05-26 Deceleration time setting for multi speed 4
05-27 Acceleration time setting for multi speed 5
05-28 Deceleration time setting for multi speed 5
05-29 Acceleration time setting for multi speed 6
05-30 Deceleration time setting for multi speed 6
05-31 Acceleration time setting for multi speed 7
05-32 Deceleration time setting for multi speed 7
05-33 Acceleration time setting for multi speed 8
05-34 Deceleration time setting for multi speed 8
05-35 Acceleration time setting for multi speed 9
05-36 Deceleration time setting for multi speed 9
05-37 Acceleration time setting for multi speed 10
05-38 Deceleration time setting for multi speed 10
05-39 Acceleration time setting for multi speed 11
05-40 Deceleration time setting for multi speed 11
05-41 Acceleration time setting for multi speed 12
05-42 Deceleration time setting for multi speed 12
05-43 Acceleration time setting for multi speed 13
05-44 Deceleration time setting for multi speed 13
05-45 Acceleration time setting for multi speed 14
05-46 Deceleration time setting for multi speed 14
05-47 Acceleration time setting for multi speed 15
05-48 Deceleration time setting for multi speed 15
Range [0.1~6000.0] Sec
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| Group 06: Automatic Operation Parameters

06-00 Automatic Operation Mode Selection

[0] : Disable

[1, 4] : Execute a single cycle operation.

[2, 5] : Execute continuous cycle operation.

[3, 6] : After completion of a single cycle, the on-going operation speed is based on the
Range speed of the last stage.

1 to 3: After a stop the inverter will continue where it left off when run command is re-applied.

4 to 6: After a stop the inverter will start at step 1 when run command is re-applied.

Automatic operation mode uses frequency reference parameters 05-01, 06-01~06-15, operation time parameters
06-16 ~ 06-31 and direction of operation parameters 06-32~06-47.

Note: The automatic operation mode is disabled when any of the following functions are enabled:
- Frequency wobbling function

- PID function
- Parameters 06-16 to 06-31 are set to 0.

Notes:

- When automatic operation mode is enabled multi-step speed reference command 1~4 (03-00~03-07=2~5) is
disabled.

- Frequency of multi-step speed 0 is set by 05-01.

- Acceleration/deceleration time is set by parameter 00-14 and 00-15 in automatic operation mode.

Automatic operation frequency reference settings

06-01 Frequency Setting of Speed-Stage 1
06-02 Frequency Setting of Speed -Stage 2
06-03 Frequency Setting of Speed -Stage 3
06-04 Frequency Setting of Speed -Stage 4
06-05 Frequency Setting of Speed -Stage 5
06-06 Frequency Setting of Speed -Stage 6
06-07 Frequency Setting of Speed -Stage 7
06-08 Frequency Setting of Speed -Stage 8
06-09 Frequency Setting of Speed -Stage 9
06-10 Frequency Setting of Speed -Stage 10
06-11 Frequency Setting of Speed -Stage 11
06-12 Frequency Setting of Speed -Stage 12
06-13 Frequency Setting of Speed -Stage 13
06-14 Frequency Setting of Speed -Stage 14
06-15 Frequency Setting of Speed -Stage 15
Range 0.00~400.00 Hz
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Automatic operation time settings

06-16 Operation Time Setting of Speed-Stage 0
06-17 Operation Time Setting of Speed-Stage 1
06-18 Operation Time Setting of Speed-Stage 2
06-19 Operation Time Setting of Speed-Stage 3
06-20 Operation Time Setting of Speed-Stage 4
06-21 Operation Time Setting of Speed-Stage 5
06-22 Operation Time Setting of Speed-Stage 6
06-23 Operation Time Setting of Speed-Stage 7
06-24 Operation Time Setting of Speed-Stage 8
06-25 Operation Time Setting of Speed-Stage 9
06-26 Operation Time Setting of Speed-Stage 10
06-27 Operation Time Setting of Speed-Stage 11
06-28 Operation Time Setting of Speed-Stage 12
06-29 Operation Time Setting of Speed-Stage 13
06-30 Operation Time Setting of Speed-Stage 14
06-31 Operation Time Setting of Speed-Stage 15
Range 0.0~6000.0 Sec

Automatic operation direction settings

06-32 Operation Direction Selection of Speed-Stage 0
06-33 Operation Direction Selection of Speed-Stage 1
06-34 Operation Direction Selection of Speed-Stage 2
06-35 Operation Direction Selection of Speed-Stage 3
06-36 Operation Direction Selection of Speed-Stage 4
06-37 Operation Direction Selection of Speed-Stage 5
06-38 Operation Direction Selection of Speed-Stage 6
06-39 Operation Direction Selection of Speed-Stage 7
06-40 Operation Direction Selection of Speed-Stage 8
06-41 Operation Direction Selection of Speed-Stage 9
06-42 Operation Direction Selection of Speed-Stage 10
06-43 Operation Direction Selection of Speed-Stage 11
06-44 Operation Direction Selection of Speed-Stage 12
06-45 Operation Direction Selection of Speed-Stage 13
06-46 Operation Direction Selection of Speed-Stage 14
06-47 Operation Direction Selection of Speed-Stage 15
Range 0: Stop, 1: Forward, 2: Reversal
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Example 1: Automatic operation mode — Single cycle
In this example the inverter executes a single cycle and then stops.

Parameter Settings:

06-00 =1 (Single cycle operation)
06-32~06-34 = 1 (Forward for operation stage O - 2)
06-47 = 2 (Reversal for operation stage 15)
06-35~06-46 = 0 (Stop for operation frequency stage 3 - 14)
05-01 = 15 Hz (Operation frequency stage 0: 15 Hz)
06-01 = 30 Hz (Operation frequency stage 1: 30 Hz)
06-02 = 50 Hz (Operation frequency stage 2: 50 Hz)
06-15 = 20 Hz (Operation frequency stage 15: 20 Hz)
06-16 = 20 sec (Operation time stage 0: 20 sec)
06-17 = 25 sec (Operation time stage 1: 25 sec)
06-18 = 30 sec (Operation time stage 2: 30 sec)
06-31 = 40 sec (Operation time stage 15 :40 sec)
Freq. A 06-02
50Hz [~ T T T T 7 |
06-01 :
30 Hz -_——— |
05-01 : :
15Hz | |
I I |
I I l >
I I | I g
R :
20Hz fp—-——-Lb-——— —- o
20s ' 25 | 305 40s |
B e e (it ke »|
06-16  06-17 06-18 06-31

Figure 4.3.42 Single cycle automatic operation (stop)
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Example 2: Automatic operation mode — Continuous cycle

In this example the inverter repeats the same cycle.

Parameter Settings:

06-00 = 2 or 5 (Continuous cycle operation)
06-01~06-47= Enter same setting as that of Example 1.
Freq.
A
06-02 06-02
50 Hz
06-01 06-01
30 Hz
05-01 05-01
15 Hz /-—
\ 06-03 \ 06-03
20 Hz
20s 25s 30s 40s 20s 25s 30s 40s
06-16 ' 06-17 06-18 06-19 06-16 06-17 06-18 06-19

Example 3: Automatic operation mode — Single cycle and continue running at last speed of the cycle

In this example the inverter executes a single cycle and continue running at last speed of the cycle.

Freq.

50 Hz

30 Hz

15 Hz

20 Hz

Figure 4.3.44 Single cycle automatic operation (continuous)

06-00=1to 3:

After a stop the inverter will start with the incomplete step when the run command is re-applied.

06-00=4 to 6:

After a stop the inverter will start with the first step of the cycle when the run command is re-applied.

4.3.43 Periodic automatic operation

0 06-02
06-01
05-01
\ 06-15
20s 25s 30s 40s
06-16 06-17 06-18 06-31
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06-00 1to3 06-00 4106

Operation Operation
& Command _| RUN | STOP RUN Command | RUN | STOP RUN
o Continue with
g Output incompleted step cycle Output Start new cycle
T Frequency Frequency
5
e
>
(@]

v
\/

Notes:
- Acceleration/ deceleration time is set with parameters 00-14 and 00-15 in automatic operation mode.

- If the setting value of parameters 06-16~06-31 is 0, automatic operation mode is not active.
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| Group 07: Start /Stop Parameters

07-00 Momentary Power Loss/Fault Restart Selection
Range [0] : Disable
[1] : Enable

07-00=0: Inverter trips on “UV” fault if power loss time is greater than 8ms.
07-00=1: Inverter restarts after restarting the power at the momentary power loss.

Note: When 07-00=1, inverter restores motor operation when is re-applied even if momentary power loss has
occurred.

07-01 Fault Auto-Restart Time

Range [0~7200] Sec

07-01 = 0 sec.: Automatic restart time interval is set by minimum baseblock time (07-18).
07-01 <07-18: Automatic restart time interval is set by minimum baseblock time (07-18).
07-01> 07-18: Automatic restart time interval is set by fault reset time (07-01).

Note:
Automatic restart time interval is defined by time set in 07-18 plus 07-01 and the speed search delay time (07-22).

Refer to Fig.4.3.45 for setting automatic restart interval.

1 2 3 4 5 6 7 8 9 10 «-07-02

Figure 4.3.45 Automatic restart operation

07-02 Number of Fault Auto-Restart Attempts

Range [0~10]

When the automatic restart function is enabled the internal automatic restart attempt counter is reset based on
the following actions:

a) No fault occurs in 10 minutes or longer after the automatic restart

b) Reset command to clear fault via input terminal or using the keypad (ex: press reset/ € key)
c) Power to the inverter is turned off and back on again

Note:

Multi-function digital output R1A-R1C, R2A-R2C, R3A-R3C can be programmed to activate during an automatic
reset attempt, refer to parameter 03-11, 03-12 and 03-39.

Automatic restart operation:

a) Fault is detected. The inverter turn off the output, displays the fault on the keypad and waits for the minimum
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baseblock time parameter 07-18 to expire before accepting another run / automatic restart command.

b) After the minimum baseblock time (07-18) has expired, the active fault is reset and a speed search operation
is performed. The time between each fault restart attempt is set by parameter 07-01.

c) When the total numbers of restart attempts exceed the number of automatic restart attempts set in parameter
07-02, the inverter will turn off the output and the fault contact is activated.

Please refer to Figure 4.3.46 for the automatic restart operation.

A

(When 07-00 = 1, the fault contact is active )

\/_

Figure 4.3.46 Auto-restart operation

The automatic restart function is active for the following faults. Please note that when the fault is not listed in the
table the inverter will not attempt an automatic restart.

Parameter Faults Numbers of
Name Restart
07-00 UV (under voltage) Unlimited

OC (over current) OV (overvoltage)

07-01 OL1 (motor overload) OL2 (Inverter overload) Depends on
UT (Under torque detection) OT (Over-torque detection) parameter
07-02 IPL (input phase loss) d 07-02

OPL (Output phase loss)

GF (ground failure)

Notes:

1. Fault restart function contains momentary power loss restart and auto reset restart.

2. Refer to chapter 10 for troubleshooting and fault diagnostics.

3. Refer to speed search function (07-19~07-24) for information on the available speed search modes.

Note:
Automatic restart function is only active in the state of no harm to the safety or to the application devices.

Warning - Excessively use of the automatic restart function can damage the inverter.
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07-04 Direct Start at Power Up

[0] : Enable (Start inverter when run signal is active at power-up)

Range
g [1]) : Disable

07-04 = 0:
Starts inverter (run motor) when signal run is present at power-up.

07-04 =1:
Inverter will not start when run signal is active at power-up (STP1 will flash). To run the inverter remove the run
command signal and re-apply run command again.

07-05 Delay Time of Direct Start

Range [1.0~-300.0] Sec

When 07-04 = 0, the inverter (run motor) will start when signal run is present at power-up after timer specified by
parameter 07-05 has expired.

A Warning:

e  When run signal is active, 07-04 = 0 and run command source is set to external control (00- 02/00- 03 =
1) it is recommended to remove run command at power down to prevent damage to the drive and injury

to the user.
07-06 DC Injection Braking Starting Frequency
Range [0.0~10.0] Hz

DC injection braking start frequency is the level the output frequency has to reach before DC braking injection
function is activated.

07-07 DC Injection Braking Current

Range [0~100] %

DC Injection braking current as percentage of the inverter rated current. Increasing this level will increase the
amount of heat generated by the motor windings. Do not set this parameter higher than the level necessary to
hold the motor shaft.

07-08 DC Injection Braking Time at Stop

Range [0.00~10.00] Sec

Duration of DC injection braking is during a stop operation. DC injection braking at stop is disabled when
parameter 07-08 is set to 0 sec.

07-16 DC Injection Braking Time at Start

Range [0.00~100.00] Sec

Duration of DC injection braking is during a start operation. DC injection braking at start is disabled when
parameter 07-16 is set to O sec.

DC Injection Braking Operation

When DC Injection braking is active DC voltage is applied to the motor, increasing the braking current and
resulting in an increase in the strength of the magnetic field trying to lock the motor shaft.

4-131




To enable DC injection braking during a start operation set the DC injection braking current (07-07) and the DC
injection braking time (07-16) at start to a value greater than 0. DC injection braking at start can be used to
prevent “wind milling effect” in fan applications.

To enable DC injection braking during a stop operation set the DC injection braking current (07-07) and the DC
injection braking time at stop (07-08) to a value greater than 0.

Notes:

- When parameter 07-16 is set to 0 sec. the inverter will start from the minimum output frequency.

- Increasing the DC braking time (07-08, 07-16) can reduce the motor stop time.

- Increasing the DC braking current (07-07) can reduce the motor stop time.

- During stop operation: If the DC braking start frequency < minimum output frequency (01-08), DC braking is
activated when the output frequency reaches the minimum output frequency level.

- DC Injection braking cannot be used in sensor vector control (SV).

Output

07-16
Frequency

> The large of 01-08 or 07-06

01-08
(Fmin)

,,,,,,,,,,,,,,, 07-06

Motor 07-08
Speed

Run Br_aking
Command time

Figure 4.3.47 DC braking operation

DC braking operation can be controlled via any one of the multi-function input terminals (03-00 to 05) function 33.
Refer to Fig. 4.3.47 for DC braking operation.

DC braking current can be controlled via the multi-function analog input (04-05) function 5. Refer to Fig. 4.3.34.

07-09 Stop Mode Selection

[0] : Deceleration to Stop

[1] : Coast to Stop

[2] : DC Braking Stop

[3] : Coast to Stop with Timer

Range

When a stop command is issued the inverter stops according to the stop mode selected. There are four types of
stop modes,

Note: When using the permanent magnet motor, only the option of deceleration to stop mode is available.
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07-09=0: Deceleration to stop

When a stop command is issued, the motor will decelerate to the minimum output frequency (01-08) Fmin and
then stop. Deceleration rate depends on the deceleration time (factory default: 00-15).

When the output frequency reaches the DC braking stop frequency (07-06) or the minimum output frequency
(01-08), DC injection braking is activated and the motor stops.

Output frequency when stop command is issued
Deceleration time = x deceleration time setting
Maximum output frequency F,ax (01-02)

Note: S curve setting will add to the overall stop time

iIn Command
Run Stop i
Time
Deceleration
-~ Ramp to stop
1t Frequency
07-06
Time
%T

T: DC Braking Time at stop (07-08)

Figure 4.3.48 Deceleration to stop

07-09=1: Coast to stop

When a stop command is issued, the motor will coast to a stop. Stop time depends on motor load and friction of
the system.

The inverter waits for the time set in the minimum baseblock time (07-18) before accepting the next run
command.

In SLV mode (00-00=2) the speed search function is automatically enabled upon the next run command.

Note: When using a mechanical brake set parameter 07-26 to 1.
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Run Command Run Stop Run
Time
Output
Frequency
Time
1:b.b

Minimum baseblock time (07-18)

Figure 4.3.49 Coast to stop

07-09=2: DC braking to stop
When a stop command is issued, the inverter will turn off the output (Baseblock) and after the minimum

Baseblock time (07-18) has expired activate DC braking (07-07). Refer to Fig.4.3.50.

The DC braking time (tDCDB) of Figure 4.3.50 is determined by the value of 07-08 (DC Braking start time) and
the output frequency at the time the stop command was issued.

(07-08) x 10 x outputfrequency
tocoe =

Fmax (01-02)

Note: Increase the minimum Baseblock time (07-18) in case an Overcurrent trip occurs during the DC braking.

Output
frequency tpcps
A A
. 07-08 x 10
Run Stop » Time /':
A 270
4
, |
»“«—1 Output frequency
d
e | upon stop command
I
7/ |
r———-1 07-08 x 1 "";j,’»‘|’ :
: : » Time L L
- >l > 10 100
: tb.b : tbcoB : % %
! : o Maximum output
tb.b :Minimum baseblock time (07 -18) frequency
tocoe :DC braking time (Fmax, 01- 02)

Figure 4.3.50 DC braking to stop
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07-09=3: Coast to stop with timer

When a stop command is issued the motor will coast to a stop after the minimum Baseblock time (07-18) has
expired. The inverter ignores the run command until the total time of the timer has expired.

The total time of the timer is determined by the deceleration time (00-15, 17, 22 or 24) and the output frequency

upon stop. Refer to Fig.4.3.51

T1
A A
Deceleration
Run | Stop| Run | Stop Run ] Time F-—-—-————-
FU— ; Time 4 4. 00-15) !
Output I : Fo <—|—I Output frequency
frequency | / | upon stop command
: ,:"[ _ :
Lo Min. - I
L »Time baseblock_}”! ! >
o TlJ' Time tob  '1094 100%
: ! (07-18) Maximum output
T , frequency
T1: Total Time
(Fmax, 01- 02) Figure
4.3.51 Coast to stop with timer
07-13 Low Voltage Detection Level
[230v] : 150~300V
Range
[460Vv] : 300~600V
07-25 Low voltage Detection Time
Range [0.00~1.00] Sec

Adjust the 07-13 voltage level from 150 to 300 Vdc (for 230V series) or from 300 to 600 Vdc (for 460V series).

When the AC input voltage is lower than the 07-13 value (07-13/ 1.414 = AC voltage detection level) for the time
specified in 07-25 the low-voltage error "UV" will displayed. If 07-25 = 0.00 sec., the UV error will be displayed

immediately.

Set preventive measures:

- The inverter input voltage will limit the output voltage. If the input voltage drops excessively, or if the load is

too big, the motor may stall.

- If the input voltage drops below the value set in 07-13 then the output is turned off momentarily. The inverter

will not automatically start when power is restored.

07-14 Pre-excitation Time
Range [0.00~10.00] Sec

07-15 Pre-excitation Level
Range [50~200] %

If a high starting torque is required for the application, especially for a large horsepower motors, the pre-excitation

operation can be used to pre-flux (magnetize) the motor.
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07-14: Pre-excitation time

When an operation command (forward or reverse) is activated, the inverter will automatically start pre-excitation
based on the time set in parameter 07-14.

The time for the flux to reach 100% is a function value of motor’s electrical time constant (See figure 4.3.52).

Electrical time constant (quadratic by-pass circuit time constant) can be calculated by motor parameter setting
(group 02)

Motor leakage inductance (02-17) + motor mutual inductance (02-18)
Motor rotor resistance (02-16)

Electrical time constant T2=

Set the pre-excitation time (07-14) based on the electrical time constant T2

07-15: Pre-excitation initial level

Use the pre-excitation initial level (07-15) to provide a higher excitation current during the pre-excitation time
(07-14), which will increase the speed and stability for motors.

In order to quickly magnetize the motor, reduce the pre-excitation time (07-14) and set the pre-excitation level
(07-15) to a high level.

If 07-15 is set greater than 100%, providing a high excitation current during the pre-excitation time (07-14),
motor’s magnetization time is shorted. When the setting reaches 200%, magnetization is reduced by roughly half.

A high pre-excitation level (07-15) might result in excessive motor sound during pre-excitation.

When the flux reaches 100%, pre-excitation current reverts back to 100% and pre-excitation is completed.

Run
Command

>

Excitation current
i A | o
nggfgi(t:aftli%); ———t-.—/———— ————————————— Pre-excitation initial Level (07-15)

current

100% [~~~ 77 12 Magnetic flux

\

Motor
Speed

\

Pre-excitation Time
07-14

Figure 4.3.52 Pre-excitation operation
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07-18

Minimum Base block Time

Range

[0.1~5.0] Sec

In case of a momentary power failure, the inverter continues to operate after the power has been restored when
parameter 07-00 is set to 1. Once the momentary power failure is detected; the inverter will automatically shut
down the output and maintain B.B for a set time (07-18).

It is expected that after the minimum base block time has expired the residual voltage to be almost zero.

When the momentary power failure time exceeds the minimum base block time (07-18), the inverter will
automatically perform a speed search upon return of power. Refer to the following figure 4.3.53.

A A
Momentary Momentary
power loss power loss
> » t
A t A
Minimum B.B. Minimum B.B.
Time (07-18) Time (07-18)
A >t A > t
Inverter B.B. Inverter B.B. ey e
time time
ot >t
(a) Minimum baseblock time (07-18) greater (b) Minimum baseblock time (07-18) is
than momentary power loss time shorter than momentary power loss time

Figure 4.3.53 Minimum B.B time and momentary power loss time

Minimum base block time (07-18) is also used to for the DC braking function in combination with speed search as

follows:

- Set the minimum base block time required (07-18).

- Execute speed search or DC braking function.

- Increase minimum Baseblock time if over-current "OC" condition occurs.
- After speed search is completed, normal operation continues.

07-19 Bi-Direction-Detection Speed Search Operating Current
Range [0~100] %

07-20 One Direction-Detection Speed Search Operating Current
Range [0~100] %

07-21 Integral Time of Speed Searching

Range [0.1~10.0] Sec

07-22 Delay Time of Speed Search

Range [0.0~20.0] Sec

07-23 Voltage Recovery Time

Range [0.1~5.0] Sec
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07-24 Bi-Direction-Detection Speed Search Selection

Range [0] : Disable

[1] : Enable
07-26 Start Selection after Coast to Stop during SLV mode
Range [0] : Speed search start

[1) : Normal Start

07-27 Start Selection after Fault during SLV Mode

[0] : Speed search start

Range
g [1]) : Normal Start

07-28 Start after External Base Block

[0] : Speed search start

Range
g [1] : Normal Start

Speed search function is used to find the speed of a coasting motor and continue operation from that point. The
speed search function is active after a momentary power loss.

Speed Search from Multi-function digital inputs
Set the multi-function digital input to external speed search command 1 or 2. External speed search command 1
(value = 19) and 2 (value = 34) cannot be set at the same time, otherwise "SE02" (digital input terminal error)

warning occurs.

Speed search function must be enabled before applying the run command to ensure proper operation. See relay
logic in Fig. 4.3.54.

Speed search command

Run command

Figure 4.3.54 Speed search and operation commands

Notes: Speed Search Operation

- The speed search cannot be used when the motor rated power is greater than the inverter rated power.

- The speed search cannot be used when the motor rated power is two inverter sizes smaller than the inverter
currently used.

- The speed search cannot be used in combination with a high-speed motor.

- In V/IF mode, it is necessary to perform a static auto-tune.

- In SLV mode, it is necessary to perform a rotational auto-tune. Perform a static auto-tune when using long
motor leads.

Speed search uses current detecting. Use parameter 07-24 to select detection direction.
07-19: Speed Direction Search Operating Current

- Used in bidirectional speed search only (07-24 = 1).
- Set bidirectional current level.
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- Increase value if speed search is not successful at low speeds (above 5Hz)
Note: If value is too high may cause DC braking effect.

07-20: Speed Search Operating Current

- Can be used for bidirectional (07-24 = 1) or unidirectional (07-24 = 0) speed search.

- Sets speed search current Level.

- The set value must be lower than the excitation current (02-09) and must equal to the no-load current. If the

no-load current is unknown it is recommended to set value at 20%.

Excessive speed search current will cause inverter output to saturate.

- Itis recommended to use speed search in case of a momentary power loss. Increase the minimum base block
time (07-18) in case of an over-current condition.

07-21: Integral time of speed searching

- Can be used for bidirectional (07-24 = 1) or unidirectional (07-24 = 0) speed search.

- Set the integral time during speed search.

- If OV occurs, increase the set value to increase the speed search time. Decrease the value if a quick start is
required

07-22: Delay time of speed search

- Use delay time when using a contactor on the inverter output side.
- The inverter speed search starts after the delay time expires.
- Speed search delay time is disabled when set to 0.0 sec. (07-22 = 0.0)

07-23: Voltage recovery time

- Sets the voltage recovery time.
- Sets the time for the inverter to restore the output voltage from OV to the specified V/f level after speed search
function is completed.

07-24: Direction-Detection Speed Search Selection

07-24=0: Disable Direction-Detection Speed Search

Speed search is executed using speed search operating current defined in parameter 07-20. In case speed
search is not successful (e.g. motor speed is too low) a speed search time-out warning is displayed. Set 07-19 to
value greater than 0 to enable DC braking at speed search if a time-out occurs frequently.

07-24=1: Enable Direction-Detection Speed Search

At start the current controller will send a step current to the motor (07-19) to determine the motor direction. Once
direction is determined the current controller will perform a speed search using speed search operating current
defined in parameter 07-20. Speed search is executed after a momentary power loss (external speed search
command 2, 03-00 to 03-05 = 34) or from max. frequency (external speed search command 1, 03-00 to 03-05 =
19). Speed search direction will follow the speed command.
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07-26: SLV Speed Search Function

- In SLV mode (00-00 = 2) set the stop mode to the coast stop (07-09 = 1) or to the coast to stop with timer
(07-09 = 3). After a stop command is issued (coast to stop or coast to stop with times) the speed search
function is automatically activated for the next start.

07-26=0: Speed search start (No mechanical brake is installed)

07-26=1: Normal Start (Mechanical brake is installed)

07-27: Start Selection after fault during SLV mode

07-27=0: Speed search start: Speed search is executed after a fault in SLV mode.

07-27=1: Normal start: Speed search is not enabled.

Note: Set the parameter to 1 (normal start) after a fault has occurred and a mechanical brake is used to stop the
motor.

07-28: Start after external Baseblock
07-28=0: Speed search start: Speed search is executed after base block is removed.
07-28=1: Normal start: Speed search is not enabled.
Notes:
- Set parameter to 1 for the control mode of SLV mode (00-00 = 2) when the external base block active time is
longer than the time the motor needs to come to a complete stop. After the external base block command
is removed the inverter will accelerate from min. frequency.

- The inverter has no choices but can only normally start when using permanent magnetic motor.

m Speed search based on current detection

(a) Speed search at starting
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Run command > t

t
Search command Speed search decel time (07-21)

Output frequency > t
< » L~ VIfduring speed search
(07-18) < / ¥ Return to voltage at normal operation
77 Voltage recovery time (07-23)
Output voltage > t
Output current (07-20)

».

Speed search
operation

Figure 4.3.55 Speed search at starting

(b) Speed search in recovery period of momentary power failure

A
Momentary power loss | > t
Minimum b.b. time (07-18) l > t
Run command : >t
Search d 3 >t
earch comman 07-18) - Speed search decel time (07-21)
Output frequency ‘ > t
! |- VIf during speed search
!
| S = o - i
i % Return to voltage at normal operation
! 7 Voltage recovery time (07-23)
Output voltage ‘ > t
Output current i (07-20)
|
>t

Speed search
operation

Figure 4.3.56 Speed search in recovery period of momentary power failure
Notes:
- If the minimum base block time (07-18) is longer than the momentary power failure time, the speed search
starts operation after the minimum base block time (07-18).
- If the minimum base block time (07-18) is too short, the speed search operation begins immediately after
power has been restored.
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07-29 Run Command Available During DC Braking

[0] : Disable (Run command is disregarded until the DC braking is completed)

Range
g [1]) : Enable

When 07-29 is set to 0 the run command input is ignored until DC braking is completed.

When 07-29 is set to 1 the run command input overrides the DC braking function.
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| Group 08: Protection Parameters

08-00 Stall Prevention Function
[xxx0b] : Stall prevention is enabled in acceleration.
[xxx1b] : Stall prevention is disabled in acceleration.
[xx0xb] : Stall prevention is enabled in deceleration.
Range [xx1xb] : Stall prevention is disabled in deceleration.
[x0xxb] : Stall prevention is enabled in operation.
[x1xxb] : Stall prevention is disabled in operation.
[0xxxb] : Stall prevention in operation decelerates based on deceleration time 1
[1xxxb] : Stall prevention in operation decelerates based on deceleration time 2
08-01 Stall Prevention Level in Acceleration
Range [30~200] %
08-02 Stall Prevention Level in Deceleration
Range [330~410] V : 230V
[660~820] V : 460V
08-03 Stall Prevention Level in Operation
Range [30~200] %
08-21 Limit of Stall Prevention in Acc over Base Speed
Range [0~100] %
08-22 Stall Prevention Detection Time in Operation
Range [2~100] msec

Stall prevention during acceleration (08-00=xxx0b)

Prevents the inverter from faulting (Overcurrent, Motor overload, Inverter overload) when accelerating with heavy
loads.

When the inverter output current reaches the level set in parameter 08-01 minus 15% the acceleration rate starts
to decrease. When the inverter output current reaches the level set in parameter 08-01 the motor stops
accelerating. Refer to Fig.4.3.57 for more information.

Notes:

- Reduce stall prevention level during acceleration (08-01) in case the motor stalls (when the motor power is
smaller than the inverter rating.

- The inverter rated output current should be set to 100%.
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Inverter |
Output  08-01 Y
Current

Output ,/
Frequency /

\4
—

Stall prevention

Figure 4.3.57 Stall prevention during acceleration

If the motor is used in the constant power (CH) region, the stall prevention level (08-01) is automatically reduced
to prevent the stall.

Stall prevention level during acceleration (Constant horsepower)

Stall Prev. Lev. Acceleration (CH) = Stall prevention level in acceleration (08-01) x Fbase (01-12)
Output frequency

Parameter 08-21 is the stall prevention limit value in Constant Horsepower region. Refer to Fig.4.3.58.

«—— 08-01

Stall I
prevention :
level during :
acceleration I
|
| < ————- «—— 08-21
| N
| ~N
| ==
|
|
|
|
| , Output
< ~_Constant Torrqug”mJ‘ Constant Horsepower frequency
region | region

Figure 4.3.58 Stall prevention level and limit in acceleration

Stall prevention selection during deceleration (08-00=xx0xb)

Stall prevention during deceleration automatically increases the deceleration time according based on the
DC-bus voltage to prevent over-voltage during deceleration. Refer to Fig.4.3.59 for stall prevention during
deceleration
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When the DC-bus voltage exceeds the stall prevention level deceleration will stop and the inverter will wait for the
DC-bus voltage to fall below the stall prevention level before continuing deceleration. Stall prevention level can be
set by 08-02, see Table 4.3.10.

Table 4.3.10 Stall prevention level

Inverter model 08-02 default value
230V class 385VDC
460V class 770VDC

Note: When using external braking (braking resistor or braking module) disable stall prevention during
deceleration (08-00 to xx1xb).

Output
frequency

Deceleration time is extended to
_~ prevent overvoltage.

\4
~

Deceleration
time
Figure 4.3.59 Stall prevention selection in deceleration

y

Stall prevention selection during run (08-00=x0xxb)

Stall prevention during run can only be used in V/F or SLV control mode.

This function prevents the motor from stalling by automatically reducing the output frequency during run.

If the inverter output current rises above the level set in parameter 08-03 for the time specified in parameter 08-22,
the inverter output frequency is automatically decreased following deceleration time 1 (00-15) or deceleration time
2 (00-17).

When the inverter output current falls below the level set in parameter (08-03) minus 2%, normal operation
continues and the output frequency increases to the frequency reference using the acceleration time 1 or
acceleration time 2. Refer to the following Fig.4.3.60.

Note: The stall prevention level during run can be set by using multi-function analog input Al2 (04-05=7).
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Figure 4.3.60 Stall prevention selection in operation

08-05 Selection for Motor Overload Protection (OL1)

[xxx0b] : Motor Overload Protection is disabled.
[xxx1b] : Motor Overload Protection is enabled.
[xx0xb] : Cold Start of Motor Overload

[xx1xb] : Hot Start of Motor Overload

[x0xxb] : Standard Motor

[x1xxb] : Special motor

[oxxxb]) : Reserved

[1xxxb] : Reserved

Range

The motor overload protection function estimates the motor overload level based on the output current, output
frequency, motor characteristics and time. The motor overload trip time depends on the motor rated current when
the output frequency is higher than 60Hz.

On inverter power-up the motor overload protection internal thermal accumulation register is automatically reset.

To use the built-in motor overload protection function parameter 02-01 (motor rated current) has to match the
motor rated current on the motor nameplate.

Turn off the motor overload protection when using two or more motors connected to the inverter (set 08-05 =
xxx0b), and provide external overload protection for each motor (e.g. thermal overload switch).

With cold start enabled (08-05 = xx0xb), motor overload protection occurs in 5 and a half minutes when operating
the motor at 150% of the motor rated current at an output frequency greater than 60Hz.

With hot start enabled (08-05 = xx1xb), motor overload protection occurs in 3 and a half minutes when operating
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the motor at 150% of the motor rated current at an output frequency greater than 60Hz.

Refer to the following Fig.4.3.61 for an example of motor overload protection standard curve.

Low Speed Hi
gh Speed
— (<60H2) (>60 Hz)
£ A |
> NE% |
S ! |
= | |
‘5 55 | |
g 30 | ~— Cold Start
a 35 | . | od ot
B0 LN
= " | | | Hot Start
g ! ! ! » Motor Load Current (%)
100% 150% 200% (02-01 = 100%)

Figure 4.3.61 Motor overload protection curve (example: standard motor)

When using force cooled motors (Special inverter motor), thermal characteristics are independent of the motor
speed, set 08-05 = x1xxb.

When 08-05 = x1xxb, overload protection function is based on motor rated current for output frequencies between
6 and 60Hz. If the output frequency is lower than 1Hz, the overload protection function uses 83% of the motor
rated current to determine an overload condition.

When 08-05 = x0xxb, overload protection function is based on 70% of the motor rated current for an output
frequency of 20Hz. If the output frequency is lower than 1Hz, the overload protection function uses 40% of the
motor rated current to determine an overload condition.

Refer to Fig.4.3.62 for motor overload rating at different output frequencies.

100%
/7 /
90%
W /
80% /
70% /
60% /
50%

40%

\

— — Special Motor (08-05 = x1xxb)
30% =
Standard Motor (08-05 = x0xxb)

Motor Overload Rating

20%

10%

0%

0 10 20 30 40 50 60
Output Frequency

Figure 4.3.62 Motor overload rating at different output frequencies

4-147



08-06 Start-up mode of overload protection operation (OL1)

[0] : Stop Output after Overload Protection

Range . . .
[1] : Continuous Operation after Overload Protection.

08-06=0: When the inverter detects a motor overload the inverter output is turned off and the OL1 fault message
will flash on the keypad. Press RESET button on the keypad or activate the reset function through the
multi-function inputs to reset the OL1 fault.

08-06=1: When the inverter detects a motor overload the inverter will continue running and the OL1 alarm
message will flash on the keypad until the motor current falls within the normal operating range.

08-08 Automatic Voltage Regulation (AVR)

[0] : AVR is enabled

Range
g [1]) : AVRis disabled

Automatic voltage regulation stabilizes the motor voltage independent of fluctuation to the input voltage.
08-08=0: Automatic voltage regulation is active.

08-08=1: Automatic voltage regulation is not active, motor voltage follows the input voltage fluctuation.

08-09 Selection of Input Phase Loss Protection
[0] : Disable
Range
9 [1] : Enable

08-09=0: Input phase loss detection is disabled.

08-09=1: Input phase loss detection is enabled. Keypad shows "IPL input Phase Loss" (IPL), when an input
phase loss is detected the inverter output is turned off and the fault contact is activated.

Note: The input phase loss detection is disabled when the output current is less than 30% of the inverter rated

current.
08-10 Selection of Output Phase Loss Protection
[0] : Disable
Range
g [1] : Enable

08-10=0: Output phase loss detection is disabled.

08-10=1: Output phase loss detection is enabled. Keypad shows "OPL Output Phase Loss" (OPL), when an
output phase loss is detected the inverter output is turned off and the fault contact is activated.

Note: The output phase loss detection is disabled when the output current is less than 10% of the inverter rated
current.
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08-13 Selection of Over-Torgue Detection

[0] : Over-Torque Detection is Disabled.
Range [1] : Start to Detect when Reaching the Set Frequency.
[2] : Start to Detect when the Operation is Begun.

08-14 Selection of Over-Torque Operation
[0] : Deceleration to Stop when Over- Torque is Detected.

Range [1] : Display Warning when Over- Torque is Detected. Go on Operation.
[2] : Coast to Stop when Over Torque is Detected.

08-15 Level of Over-Torque Detection

Range [0~300] %

08-16 Time of Over-Torque Detection

Range [0.0~10.0] Sec

08-17 Selection of Low-Torque Detection
[0] : Low-Torque Detection is Disabled.

Range [1] : Start to Detect when Reaching the Set Frequency.
[2] : Start to Detect when the Operation is Begun.

08-18 Selection of Low-Torgue Operation
[0] : Deceleration to Stop when Low- Torque is Detected.

Range [1] : Display Warning when Low- Torque is Detected. Go on Operation.
[2] : Coast to Stop when Low-Torque is Detected.

08-19 Level of Low-Torque Detection

Range [0~300] %

08-20 Time of Low-Torque Detection

Range [0.0~10.0] Sec

The over torque detection function monitor the inverter output current or motor torque and can be used to detect
increase in inverter current or motor torque (e.g. heavy load).

The low torque detection function monitor the inverter output current or motor torque and can be used to detect a
decrease in inverter current or motor torque (e.g. belt break).

The torque detection levels (08-15, 08-19) are based on the inverter rated output current (100% = inverter rated
output current) when operating the inverter in V/F control mode and motor output torque (100% = motor rated
torque) when operating the inverter in SLV control mode.

Over-torque detection

Parameter 08-13 selects over-torque detection function. An over-torque condition is detected when the output
current / torque rises above the level set in parameter 08-15 (Over-torque detection level) for the time specified in
parameter 08-06 (Over-torque detection time).

08-13=0: Over-torque detection is disabled.

08-13=1: Over-torque detection is enabled when the output frequency reaches the set frequency.

08-13=2: Over-torque detection is enabled during running.
Parameter 08-14 selects the way the inverter acts when an over-torque condition is detected.

08-14=0: When an over-torque condition is detected the inverter displays and over-torque detection fault and the
motor decelerates to a stop.
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08-14=1: When an over-torque condition is detected the inverter displays an over-torque detection alarm and
continues to run.

08-14=2: When an over-torque condition is detected the inverter displays and over-torque detection fault and the
motor coasts to a stop.

Inverter output current ,
( or motor output torque)

Detection level (08-15) v 10% hystersis

/ A width
» t
Overtorque %
detection
signal .t
- - - -
08-16 08-16

Figure 4.3.63 Over-torque detection operation

Low-torque detection
Parameter 08-18 selects low-torque detection function. An low-torque condition is detected when the output

current / torque falls below the level set in parameter 08-19 (low-torque detection level) for the time specified in
parameter 08-20 (Low-torque detection time).

08-17=0: Low-torgue detection is disabled.
08-17=1: Low-torgque detection is enabled when the output frequency reaches the set frequency.
08-17=2: Low-torque detection is enabled during running.

Parameter 08-18 selects the way the inverter acts when an over-torque condition is detected.

08-18=0: When a low-torque condition is detected the inverter displays and low-torque detection fault and the
motor decelerates to a stop.

08-18=1: When a low-torque condition is detected the inverter displays a low-torque detection alarm and
continues to run.

08-18=2: When a low-torque condition is detected the inverter displays and low-torque detection fault and the
motor coasts to a stop.
Inverter output current !

( or motor output torque ) ;
v

10% hystersis
Detectlon Level (08-19) x width

A
Undertorque
detection
signal

e e e e

08-20 08-20

Figure 4.3.64 Low torque detection operation
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Over and low torque detection condition can be output to the multi-function digital outputs (R1A-R1C, R2A-R2C,
R3A-R3C) by setting parameters 03-11, 03-12 and 03-39 to 12 or 25. Refer to Fig. 4.3.65 for more information.

03-11

} 03-12
} 03-39

Figure 4.3.65 Over-torque / low torque detection multi-function digital output terminal

08-23 Ground Fault (GF) Selection
Range [0] : Disable
[1] : Enable

If the inverter leakage current is greater than 50% of inverter rated current and the ground fault function is
enabled (08-23), the keypad will display a "GF Ground Fault" (GF), motor will coast to a stop and fault contact is
activated.

08-24 External Fault Operation Selection
[0] : Deceleration to Stop
Range [1] : Coast to Stop
[2] : Continuous Operation

When multi-function digital input terminal is set to 25 (the external fault) and this terminal signal is triggered off,
parameter 08-24 (Operation Selection of External Fault) can be selected to stop it. The selection of stop modes is
the same as 07-09.

08-25 Detection selection of External Fault

[0] : Immediately Detect when the Power is Supplied

Range . .
[1] : Start to Detect during Operation

The reason for the detection of external faults is determined by parameter 08-25.

¢ When 08-25=0, faults are immediately detected at power up.
¢When 08-25=1, faults are detected when the inverter is running.
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08-30 Safety Function Operation Selection
[0] : Deceleration to Stop

Range
[1] : Coast to Stop

If multi-function digital input terminal is set to 58 (Safety Function), inverter will stop based parameter 08-30 stop

method selection.

08-37 Fan Control Function
[0] : Start During Operation

Range [1]) : Immediately Start when Power is supplied
[2] : Start During High Temperature

08-38 Delay Time of Fan Off

Range [0~600] Sec

08-37=0: Start at Operation

Fan is on when inverter is running.
When the inverter stops the fan will stop after the delay time specified in 08-38 has expired.

08-37=1: Permanent Start

When the inverter is at power on, fan will start permanently.

08-37=2: Start at High Temperature

If the heatsink temperature is higher than that of internal temperature setting the fan will start immediately.
If the temperature is lower than internal temperature value or the delay time Fan Off (08-38) has expired the fan

will be turned off.

Note: Fan control function is disabled for models of 40HP or the above (230V) and 50HP or the above (460V) for

IP20 series
08-35 Motor Overheat Operation Selection
[0] : Disable
Range [1] : Deceleration to Stop
[2] : Coast to Stop
08-36 PTC Filter Time
Range [0.00 ~5.00]
08-39 Delay Time of Motor Overheat Protection
Range [1~300] Sec

Motor overheat protection can be detected by using a PTC (positive temperature coefficient) thermistor.

PTC Thermistor connects to terminals MT and GND. If the motor is overheating, the keypad displays error code

OH4.
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08-35=0: Motor overheat fault selection is disabled.
08-35=1, 2: When motor overheats the inverter will trip and the motor will stop running.

Motor overheating is detected when PTC value rises above1330Q and the time specified by 08-38 has expired.
The keypad will display an “OH4 Motor overheat” and fault output is activated.

When the value of thermistor of PTC is Ry < 550Q) display (OH4) is reset.

Note: The stop mode of the inverter fault is set by 08-35.
08-35=1: Deceleration to stop when the inverter fault occurs.
08-35=2: Coast to stop when the inverter fault occurs

Notes:
- If no PTC thermistor is connected to MT and GND, the keypad will display an “OH4 Motor overheat.”

- The value of the external PTC thermistor is in compliance with British National Standard.
When Tr is 150°C in class F and 180°C in class H,
a. Tr - 5°C RT<=550Q
b. Tr + 5°C: RT>=1330Q

Refer to Fig. 4.3.66 for the connecting between the corresponding temperature of thermistor of PTC and
terminals.

Resistance Class F Class H
(ohms) 150°C 180°C
e ;7
/ / Sy MT
1330 r /
1 h ]
III: :tl
|
i i Rt
[ [
I 1 GND
I ! ! )
I ; T
550 ’I/I | //I
___________ ﬁrl_.l_____—’ |
H :
L1 ! » Temperature
/‘ T ’\ Tr
Tr-5 Tr Tr+5
Tr : Temperature threshold
value

(a) PTC Thermistor
Characteristics

(b) PTC Thermistor
Connections

Figure 4.3.66 Protection of motor overheating
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| Group 09: Communication Parameters

09-00 INV Communication Station Address
Range [1-31]
09-01 Communication Mode Selection
[0] : MODBUS
[1] : BACnet
Range [2] : Metasys

[3]) : Multi PUMP
[4]) : PROFIBUS

09-02 Baud Rate Setting (bps)

[0]) : 1200
[1] : 2400
[2] : 4800
[3] : 9600
[4] : 19200
[5] : 38400

Range

09-03 Stop Bit Selection

[0] : 1 Stop Bit

Range [1] : 2 Stop Bits
09-04 Parity Selection
[0] : No Parity
Range [1] : Even Bit
[2] : Odd Bit
09-06 Communication Error Detection Time
Range [0.0~25.5] Sec
09-07 Fault Stop Selection
[0] : Deceleration to Stop Based on Deceleration Time 1
Range [1] : Coast to Stop when Communication Fault Occurs.
[2] : Deceleration to Stop Based on Deceleration Time 2
[3] : Keep Operating when Communication Fault Occurs.
09-08 Comm. Fault Tolerance Count
Range [1~20]
09-09 Waiting Time
Range [5~65] msec
09-10 Device Instance Number
Range 1~254

The Modbus communication port RJ45 (S+, S-) can be used to monitor, control, program and trouble-shoot the
inverter. The built-in RS-485 can support the following communication protocol:

¢ Modbus communication protocol

¢BACnet communication protocol (Refer to section 4.6 for more details)

e Metasys communication protocol (Refer to section 4.7 for more details)

ePump in Parallel Connection (Refer to parameter group 23 for more details)

¢ Profibus communication protocol (Refer to section 11.7 Profibus communication option card for more details
and this function is required to install Profibus card to be enabled.
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Modbus communication can perform the following operations, independent of the frequency command selection
(00-05) setting and operation command selection (00-02) setting:

Monitor inverter signals
Read and write parameters.
Reset fault

Control multi-function inputs

Modbus (RS-485) communication specification:

ltems Specification
Interface RS-485

Communication type Asynchronous (start - stop synchronization)

Baud rate: 1200, 2400, 4800, 9600, 19200 and 38400 bps
Data Length: 8 bits (Fixed)

Parity: options of none, even and odd bit.

For even and odd selection stop bit is fixed at 1 bit.

Communication parameters

Communication protocol Modbus RTU / ASCII

Number of inverters Maximum 31 units

Communication wiring and setup

(1) Turn off power to the inverter.

(2) Connect communication lines of the controller to the inverter (RJ45).
(3) Turn power on.

(4) Setthe required communication parameters (09-00) via the keypad.
(5) Turn off power to the inverter and wait until keypad is completely off.
(6) Turn power on

(7) Start communication between controller and inverter.

Modbus (485) communication architecture

(1) Modbus communication configuration uses a master controller (PC, PLC), communicating to a maximum of 31
inverters.

(2) The master controller is directly connected to the inverter via the RS-485 interface. If the master controller has
a RS-232, a converter must be installed to convert signals to RS-485 to connect the master controller to the
inverter.

(3) A maximum 31 inverters can be connected to a network, following the Modbus communication standard.

Communication Parameters:
09-00: Inverter station addresses: Range 1-31

09-02: RS-485 communication baud rate setting
= 0: 1200 bps (bits / second)

1: 2400 bps

2: 4800 bps

3: 9600 bps

4: 19200 bps

5: 38400 bps

09-03: Stop bit selection
= 0: 1 stop bit
=1: 2 stop bits
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09-04: Parity selection of RS-485 communication
= 0: No parity.
= 1: even parity.
= 2: odd parity.

09-06: RS-485 communication error detection time

09-07: Stop selection of RS-485 communication failure
= 0: Deceleration to stop by deceleration time 00-15
= 1: Coast to stop
= 2: Deceleration to stop using the deceleration time of 00-26 (emergency stop time)
= 3: Continue to operate (only shows a warning message, press the stop button to stop operation)

09-08: Comm. fault tolerance count
When the number of communication errors exceeds the value set in parameter 09-08 the inverter will display the
comm. Fault alarm.

09-09: Wait time of inverter transmission

Sets the inverter response delay time. This is the time between the controller message and the start of the
inverter response message. Refer to Fig. 4.3.67. Set the controller receive time-out to a greater value than the
wait time parameter (09-09).

Master to Inverter Inverter to Master

Command Message Response Message

\4
-

A
.

09-09 setting

24 bits long

Figure 4.3.67 Communication Message Timing
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| Group 10: PID Parameters

10-00 PID Target Value Source Setting

[1) : AI1 Input

[2] : AI2 Input

[3] : Reserved

[4] : 10-02/12-38 Value

[5] : Reserved

[6] : Refer to the Setting of 00-05

Range

Operation Pressure Setting (23-02) or Target Value of Flow Meters (PUMP or HVAC function selection) can be
set as PID’s target value only when 10-00=0 and 23-00=1 or 2.

When 10-00=1 or 2, signal source proportional is corresponding to PID target via analog input terminal. For
example, 0~10V is corresponding to the target of 0~100% so 2V is equivalent with the target value of 20%.

For normal use of PID, set 10-00 to 4 and set PID target value in parameter 10-02.

When 10-00=4, in addition to the percentage setting of 10-02 (PID target value), it allows PID setting (12-38) in
the main screen monitor. The maximum target value is set via parameter 10-33 (PID maximum feedback value),
the decimals are set via parameter 10-34 (PID decimal width) and the unit is set via parameter 10-35 (PID unit).
For example:

When 10-33 =999, 10-34 = 1, 10-35 = 3 and 10-02 = 10%, then 12-38 = 9.9 PSI displayed in the main screen
monitor. User can also modify the value of 12-38 in the main screen monitor but the maximum value is 99.9 PSI
(depending on the setting value of 10-33).

When 10-00=6, active frequency command (main frequency command) is used for the PID setpoint.

10-01 PID Feedback Value Source Setting
[1] : All Input

Range [2] : AI2 Input
[3] : Reserved

Note: Parameter 10-00 and 10-01 cannot be set to the same source. If both parameters are set to the same
source the keypad will show a SEO05 alarm.

10-02 PID Target Value
Range [0.0~100.0] %
10-03 PID Control Mode

[xxx0b] : PID Disable

[xxx1b] : PID Enable

[xx0xb] : PID Positive Characteristic
[xx1xb] : PID Negative Characteristic
[x0xxb] : PID Error Value of D Control
[x1xxb] : PID Feedback Value of D Control
[oxxxb] : PID Output

[1xxxb] : PID Output +Frequency Command

Range
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When 10-03 is set to xxx Ob, PID will is disabled; if it is set to xxx1b, PID is enabled.
Note:

- LCD keypad will be switched automatically (16-00).

- Main Screen Monitoring will be changed to PID Setting (12-38).

- Sub-Screen Monitoring 1 will be changed to PID Feedback (12-39).

- Sub-Screen Monitoring 2 will be changed to Output Frequency (12-17).
At this time, if the setting is disabled, it will be switched automatically back to frequency command as the main
page. When switching to PID setting in the LED keypad, it displays the modes selection of parameter 23-05.
Note: when 23-05=0, set the value in the conditions of 10-33 < 1000 and 10-34=1, or the inverter will display the
signal of PID setting error (SE05).

When 10-03 is set to xx0xb, PID output occurs forward; if it is set to xx1xb, PID output occurs reversely. If PID
feedback value is lower than the target value when PID output is set to be reverse, the output frequency is lower.

When 10-03 is set to x1xxb, PID control for feedback differential value is enabled; if it is set to xOxxb, basic PID
control is enabled. Refer to Fig.4.3.69 and Fig.4.3.70.

When 10-03 is set to Oxxxb, PID output is enabled and it is corresponding to the frequency of 01-02 at 100%.

When 10-03 is set to 1xxxb, PID output and frequency command are enabled. The frequency command
percentage (01-02) is added to the PID output during run.

10-04 Feedback Gain

Range [0.01~10.00]

10-05 Proportional Gain (P)

Range [0.00~10.00]

10-06 Integral Time (1)

Range [0.0~100.0] Sec

10-07 Differential Time (D)

Range [0.00~10.00] Sec

10-09 PID Bias

Range [-100~100] %

10-10 PID Primary Delay Time

Range [0.00~10.00] %

10-14 PID Integral Limit

Range [0.0~100.0]1 %

10-23 PID Limit

Range [0.00~100.0] %

10-24 PID Output Gain

Range [0.0~25.0]

10-25 PID Reversal Output Selection
[0] : Do not Allow Reversal Output

Range
[1] : Allow Reversal Output

10-26 PID Target Acceleration/ Deceleration Time

Range [0.0~25.5] Sec
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PID Adjustments

Gain control: The error signal (deviation) between the input command (set value) and the actual control value
(feedback). This error signal or deviation is amplified by the proportional gain (P) to control the offset between the
set value and the feedback value.

Integral control: The output of this control is the integral of the error signal (difference between set value and
feedback value) and is used to minimize the offset signal that is left over from the gain control. When the integral
time (l) is increased, the system response becomes slower.

Differential control: This control is the inverse from integral control and tries to estimate the behavior of the error
signal by multiplying the error with the differential time. The result is added to the PID input. Differential control
slows down the PID controller response and may reduce system oscillation. Note: Most applications that PID

control (fan and pump) do not require differential control.
Refer to Fig. 4.3.68 for PID control operation

DeviationT .t
A PID Control
I Control
Control
P Control
>t

Figure 4.3.68 PID Control
PID Control Type
The inverter offers two types of PID control:
(a) PID control with differential feedback: (10-03 = x1xxb)

Make sure to adjust the PID parameters without causing system instability. Refer to Fig. 4.3.69 for PID control for
feedback value differential.

Set Value P > Control

\

Feedback

Figure 4.3.69 PID control for feedback differential value
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(b) Basic PID control: (10-03 = x0xxb)

This is the basic type of PID control. Refer to the Fig. 4.3.70.

+ +

Set Value —>O—> R

- A +

-
-

4
Cl)

Control

Feedback

Figure 4.3.70 Basic PID control

PID Setup

Enable PID control by setting parameter 10-03, PID target value (10-00) and PID feedback value (10-01).

To use PID control set frequency command selection 00-05 to 4.

10-00: PID target value

= 0: keypad Input |

= 1: analog Al1 Input (default) ‘ At | wc-o(ofl
= 2: analog Al2 Input

= 3: Reserved ‘ Al2 }—610_00:2
=4:10-02

10-01: PID feedback value

= 1: Analog Al1 Input ‘ RS - 485 (s(+) , () } (_o
= 2: Analog Al2 Input 10-00=3
= 3: Reserved

‘ 10-02 setting }—(07
10-00=4

‘ AlL }—o/
10-01=1

PID Setpoint

PID

( Target )

SFS ON
10-26 O—O

PID Feedback

07
}—6 o—— , PID feedback display
‘ At 10-01=2 o202 unit conversion

‘ RS-485 }—(o
10-01=3

Figure 4.3.71 PID input selection
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PID Control Setting
PID control block diagram.

The following figure shows the PID control block diagram.

1
: (Bias) | |
PID=OFF
! 10-03=Tx00tb oo grp-or
_ +200% Limit + 10-25=0 | -N",="°| + \
| 10-03=xx0xb I, (PID output gam) ; N o> | e >$—>O— -
I C»é_ L - s Y__5, | +A pp=oN | Frequency
! ~ | 10-24 T) __7+_ Z-—&—-0 0-— 'O<\ | | Reference
: | " | 10-03=0xxxb > | 1+ (Fref)
I 10-03=xx1xb | i +109% | !
! ! i N - |
! ! M Lyl —ozs -0
| | PID Output 1025=
| -
| : PID=OFF -109%
| | 1. 10-03=0 (PID Disabled)
| | 2. during JOG mode
| | 3. multi - function digital input
: | (03-00-03-07 setting = 29)
|
| |
| |
| |
I e ol .
|
! l
Freq Command (00-05) Q ': 10-23 |
| 10-14 - |
- |
| Larlgel ®) : 0 100% v 100% :
40-00=1 aue > 1005 |-¢>{ 1006 |»| Q. »O- > N ETEE
[ | i
Al2 O ! H i | 100% (P + el (Primary
0-00=2 | H | Y. | delay)
N | ©) (I-Limit) el (PIDLimi
10-02 o v e
_00=. Integral Reset
10-00=4 : PID.Ian 10-03=x1xxb (using Multi-function
(Deviation) Digital Input
I (Feedback 10-03=x0xxb v igital Input)
Feedback I Gain) 0
eedback . ==
» 10-04 - O¢
Value | T O/
10-01

10':.03=x1 xxb

Figure 4.3.72 PID control block diagram
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PID Tuning

Use the following procedures to start PID control,

(1) Enable PID control (set 10-03 to a value greater than "xxx0b").
(2) Increase the proportional gain (10-05) to 1.0

(3) Decrease the integral time (10-06) to 10.0

(4) Increase the differential time (10-07) to 0.0

(5) Check system response.

The PID control serves to maintain a given process within certain limits whether it is pressure, flow etc. To do this
the feedback signal (e.g. pressure transducer) is compared to the set value and the difference becomes the error
signal for the PID control.

The PID control then responds by trying to minimize this error. The error is multiplied times the value of the
proportional gain set by parameter 10-05. An increased gain value results in a larger error. However, in any
system as the gain is increased there is a point that the system will become unstable (oscillate).

To correct this instability, the response time of the system may be slowed down by increasing the Integral time
set by parameter 10-06. However slowing the system down too much may be unsatisfactory for the process.

The end result is that these two parameters in conjunction with the acceleration time (01-14) and deceleration
(01-15) times require to be adjusted to achieve optimum performance for a particular application.

PID output polarity can be selected with parameter 10-03 (setting = xx0xb: PID output forward, setting = xx1xb:
PID output reversal). When the PID output is set for reverse operation the output frequency decreased when the

PID target value increases.

PID feedback value can be adjusted using parameter 10-04 (PID feedback gain) as well as with the analog input
gain and bias for terminal Al1 or Al2.

10-14: PID integral limit: Used to limit the integral output to prevent motor stall or damage to the system in case
of a rapid change in the feedback signal. Reduce the value of 10-14 to increase the inverter response.

10-23: PID limit: Used to limit the output of the PID control. Maximum output frequency is 100%.
10-10: Primary delay time: Low pass filter situated after the PID limit block that can be used to prevent PID
output resonance. Increase the time constant to a value greater than the resonance frequency cycle and reduce

time constant to increase the inverter response.

10-09: PID bias: Used to adjust the offset of the PID control. The offset value is added to the frequency reference
as compensation. Use parameter 10-24 (PID output gain) to control the amount of compensation.

In case the PID control output value goes negative, parameter 10-25 (PID reversal output selection) can be used
to reverse the motor direction.

Note: The PID output remains at zero when reverse operation is disabled.
10-26: PID target SFS: Sets the PID target value acceleration and deceleration ramp time. The PID target SFS

can be disabled by setting the multi-function digital inputs 03-00 ~ 03-05 to 36 (PID target SFS is off). Reduce the
acceleration / deceleration time in case load resonance or system instability is encountered.
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PID Fine Tuning

All PID control parameters are related to each other and require to be adjusted to the appropriate values.
Therefore, the procedure achieving the minimum steady-state is shown as following:

(1) Increase or decrease the proportion (P) gain until the system is stable using the smallest possible control
change.

(2) The integral (I) reduces the system stability which is similar to increasing the gain. Adjust the integral time so
that the highest possible proportional gain value can be used without affecting the system stability. An
increase in the integral time reduces system response.

(3) Adjust the differential time if necessary to reduce overshoot on startup. The acceleration / deceleration time
can also be used for the same purpose.

Fine-tuning PID control parameters:

(1) Reduce overshoot
Output Before

A -

After In case overshoot occurs, reduce the derivative time
(D) and increase the integral time (I).

\4
—

(2) stabilize PID control
Output

. /4\/ After
To quickly stabilize the PID control, reduce the
Before integral time (1) and increase the differential time (D)
in case overshoot occurs.

>t
(3) Reduce long-period oscillation
Output Before

A

Adjust the integral time (1) in case of long-periodical
system oscillation.

Adjusting the differential time (D) and proportional (P)
gain when experiencing short-periodical oscillation.
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10-11 PID Feedback Loss Detection Selection
[0] : Disable
Range [1]) : warning
[2] : Fault
10-12 PID Feedback Loss Detection Level
Range [0~100] %
10-13 PID Feedback Loss Detection Time
Range [0.0~10.0] Sec

The PID control function provides closed-loop system control. In case PID feedback is lost, the inverter output
frequency may be increase to the maximum output frequency.

It is recommended to enable to the PID feedback loss when the PID function is used.

PID feedback loss detection
10-11=0: Disable

10-11=1: Warning

A feedback loss condition is detected when the PID feedback value falls below the value set in parameter 10-12
(PID feedback loss detection level) for the time set in parameter 10-13 (PID feedback loss detection time). PID
feedback loss warning message "Pb" will be displayed on the keypad and the inverter will continue to operate.

10-11=2: Fault

A feedback loss condition is detected when the PID feedback value falls below the value set in parameter 10-12
(PID feedback loss detection level) for the time set in parameter 10-13 (PID feedback loss detection time). PID
feedback loss fault message "Fb” will be displayed on the keypad, the inverter stops and the fault contact is
activated.

Feedback 4
Value

10-12

FBL
Detection

10-13 10-13

Figure 4.3.73 PID feedback loss detection
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10-17

Start Frequency of PID Sleep

Range [0.00~180.00] Hz
10-18 Delay Time of PID Sleep
Range [0.0~-255.5] Sec
10-19 Frequency of PID Waking up
Range [0.00~180.00] Hz
10-20 Delay Time of PID Waking up
Range [0.0~255.5] Sec
10-29 PID Sleep Selection

[0] : Disable
Range [1] : Enable

[2] : Set by DI
10-40 Compensation Frequency of PID Sleep Selection
Range [0] : Disable

[1] : Enable

The PID Sleep function is used to stop the inverter when the PID output falls below the PID sleep level (10-17) for
the time specified in the PID sleep delay time parameter (10-18).

The inverter wakes up from a sleep condition when the PID output (Reference frequency) rises above the PID
wake-up frequency (10-19) for the time specified in the PID wake-up delay time (10-20).

Use parameter 10-29 to enable / disable PID sleep function.

10-29 =0: PID Sleep function is disabled.

10-29 =1: PID sleep operation is based on parameters of 10-17 and 10-18.

10-29 =2: PID sleep mode is enabled by multi-function digital input

Refer to Fig.4.3.74 (a) and (b) for PID sleep / wakeup operation.

Target
Value

Feedback
Value

Soft Start

(jj -

Freq Reference

+ PID

(Fref)

Sleep/Wake- up
function

N
N

?

Y

(EPID:OFF

N

,f@t

PID=ON

10-29=0
10-29=1o0r 2

Figure 4.3.74: (a) PID control bock diagram
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Qutput
Frequency
A

(Fref) 1

Wake- up \ /)
Frequency F———— A ——-—-—-———-————— - L
(10-19) ;N /: : Output Frequency (Fout)
/
/ Lo
! -
Sleep I/ Loy
Frequency - — — — — — —1OK—— — — — _,_____'r_l_
(10-17) / Lo
/ Lo
I, L
R — > t
g
sleep delay time  \yake up delay time
(10-18) (10-20)

Figure 4.3.74: (b) Timing diagram of PID sleep / wakeup

Output
Frequency
A
Frequency Reference ,,
(Fref) / »
Wake- up A ; A .
Frequency FANNEN
(10-19) ’I" Output Frequency (Fout)
|
/ |
Sleep :
Frequency | |~ L
(10-17) |
I
i |
t > t
« » >
. 1
sleep delay time wake up delay time
(10-18) (10-20)

Figure 4.3.74: (c) Timing diagram of PID sleep frequency/ wakeup

When PID enters sleep mode the output frequency will directly go to OHz.

Notes:

- Refer to Fig. 4.3.74: (b) for parameter 10-40=0. The PID sleep timer is enabled when the output frequency
(Fout) falls below the PID sleep frequency (10-17). When the sleep timer reaches the set PID sleep delay

time (10-18) the inverter will decelerate to a stop and enter the sleep mode.

- Refer to Fig.4.3.74: (c) for parameter 10-40=1. The PID sleep timer is enabled when the output frequency
(Fout) falls below the PID sleep frequency (10-17). When the sleep timer reaches the set PID sleep delay
time (10-18), the motor will gradually run to PID sleep frequency set by 10-17. (Only applies when using a

fixed frequency.)

- While sleep mode is active and the motor has stopped, the internal PID control is still in operating. When the
reference frequency increases and exceeds the wakeup frequency parameter 10-19 for the time
specified in the wakeup delay time parameter 10-20, the inverter will restart and the output frequency will

ramp up to the reference frequency.

- Parameter 10-00 and 10-01 cannot be set to the same source. If both parameters are set to the same

source the keypad will show a SEQ5 alarm.
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10-27 PID Feedback Display Bias
Range [-99.99~99.99]
10-28 PID Feedback Display Gain
Range [0.00~100.00]

PID Feedback Display Scaling

The PID feedback signal can be scaled to represent actual engineering units. Use parameter 10-28 to set the
feedback signal gain for the feedback signal range maximum and parameter 10-27 to the feedback signal
minimum.

Example:

Feedback signal is a pressure transducer (4-20mA) with a range of 0 — 200 PSI
4mA = 0 PSI, 20mA = 200 PSI.

Set parameter 10-27 to 0.0 minimum of transducer range (0%).
Set parameter 10-28 to 2.0 maximum of transducer range (100%).

Refer to the Fig.4.3.75 for displaying the unit conversion.

Display unit
A
10-28
10-27
» Feedback
oV 10V
(4mA) (20mA)

Figure 4.3.75 Feedback signal scaling

10-30 Upper Limit of PID Target
Range [0~100] %
10-31 Lower Limit of PID Target
Range [0~100] %

PID target value will be limited to the upper and lower limit range of PID target.

10-32 PID Switching Function
[0]: PID1

Range [1]) : PID2
[2] : Switch to PID2 by DI
[3] : Switch to PID2 by RTC

10-32=0: PID 1 function is enabled.
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PID target value is set by 10-02 and proportional gain, integral time and differential time are set by 10-05, 10-06
and 10-07.

10-32=1: PID 2 function is enabled.

PID target value is set by 10-02 and proportional gain, integral time and differential time are set by 10-36, 10-37
and 10-38.

10-32=2: Set by Digital Input

If the digital input terminal is enabled (digital multi-function terminal is set to 54), PID1 will switch to PID2.

10-32=3: Set by RTC
When RTC timer is enabled, PID1 will switch to PID2.

10-33 PID Maximum Feedback Value

Range [1~10000]

Function of PID maximum feedback value is the 100% corresponding value of 10-02.

10-34 PID Scaling

Range [0-4]

Function of PID decimal width enables the user to set the decimal point.

For example, if it is set to 1, the keypad displays the first decimal place XXX.X. If it is set to 2, the keypad displays
the second decimal place XX.XX.

10-35 PID Unit

Range [0~23]

PID unit enables the user to select the unit for PID target value.

When 10-35=0, parameter of 12-38 will be used by the unit of %.

10-36 PID2 Proportional Gain (P)
Range [0.00~10.00])

10-37 PID2 Integral Time (1)
Range [0.0~100.0] Sec

10-38 PID2 Differential Time (D)
Range [0.00~10.00] Sec

Refer to the PID function for more details of PID2 description.

10-39 Force Frequency During PID Feedback Loss

Range [0~400] Hz

When the warning of PID feedback disconnection occurs, frequency command output depends on the parameter
10-39. When the disconnection warning is removed, PID control restores.
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| Group 11: Auxiliary Parameters

11-00 Direction Lock Selection

[0] : Allow Forward and Reverse Rotation
Range [1] : Only Allow Forward Rotation

[2] : Only Allow Reverse Rotation

If motor operation direction is set to 1 or 2, the motor can only operate in that specific direction. Run command in
opposite direction is disabled.

Forward or reverse commands can be issued via the control terminals or keypad when 11-00 is set to O.

Note: The reverse rotation selection can be used in fan and pump application where reverse rotation is
prohibited.

11-01 Carrier Frequency
[0] : Carrier Output Frequency Tuning
Range [1] : 1.5KHz
[2~16] 2~16 KHz
Notes:

(1) Value 1to 16 represents KHz.

(2) When 11-01=0, variable carrier frequency is used see parameter 11-30~11-32.

(3) For SLV mode, the minimum value of 11-01 is 4 kHz.

(4) Setting range is determined by the inverter rating (13-00).

(5) Refer to section 3 inverter derating based on carrier frequency.

(6) A low carrier frequency increases motor noise but reduces motor losses and temperature.
(7) Alow carrier frequency decreases RFI, EMI interference and motor leakage current.

Refer to the carrier frequency Table 4.3.11.

Table 4.3.11 Carrier frequency settings

Carrier frequency (11-01=1 to 16)) 1.5KHz--6K--10K--16KHz

Motor noise High low

Output current waveform Non-sinusoidal  -------meeeeeee- sinusoidal (better)
Noise interference LOW e high

Leakage current LOW e high

If wire length between the inverter and the motor is too long, the high-frequency leakage current will cause an
increase in inverter output current, which might affect peripheral devices. Adjust the carrier frequency to avoid this
as shown in Table 4.3.12.

Table 4.3.12 Wire length and carrier frequency

Wire length

< 30 Meter (98ft)

up to 50 Meter
(164 ft)

up to 100 Meter
(328ft)

> 100 Meter
> 328ft

Carrier frequency
(11-01 value)

Max. value 16KHz
(11-01=14KHz)

Max. value 10KHz
(11-01=10KHz)

Maxi. value 5KHz
(11-01=5KHz)

Max. value 2KHz
(11-01=2KHz)

Notes:

- Reduce the carrier frequency if the torque does not match the speed.

- In V/IF control mode, the carrier frequency is determined by parameters 11-30 (Carrier frequency max. limit),

11-31 (Carrier frequency lower limit) and 11-32 (Carrier frequency proportional gain).
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11-02 Soft PWM Function Selection

[0]) : Disable

Range
g [1]) : Enable

11-02=0: Soft-PWM control disabled.

11-02=1: Soft-PWM control enabled. Soft-PWM control can improve audible noise produced by the motor.
Soft-PWM also limits RFI noise to a minimum level. The default setting of Soft-PWM control is disabled. When
Soft-PWM is enabled, the maximum carrier frequency is limited to 8 kHz.

11-03 Automatic Carrier Lowering Selection
Rande [0] : Disable
g [1] : Enable

11-03=0: Automatic carrier frequency reduction during an overheat condition is disabled.

11-03=1: Carrier frequency is automatically lowered in case the inverter heatsink overheats and returns to carrier
frequency set in parameter 11-01 when the inverter temperature returns to normal. See section 3.5 for more
information.

11-04 S-curve Time Setting at the Start of Acceleration
11-05 S-curve Time Setting at the End of Acceleration
11-06 S-curve Time Setting at the Start of Deceleration
11-07 S-curve Time Setting at the End of Deceleration
Range [0.00~2.50] Sec

The S curve function for acceleration / deceleration is used to reduce mechanical impact caused by the load
during momentary starting and stopping of the inverter. To use the S curve function set the time for acceleration
start point (11-04), acceleration end point (11-05), deceleration start point (11-06) and deceleration end point
(11-07). Refer to Fig.4.3.76 for more information.

Run OFF
ON
Command >t
Output
Frequency
S2
S >

11-05
S1
=

11-04 1107

Figure 4.3.76 S curve characteristic

Total acceleration and deceleration time when the S curve is used:

Accelerating time = Accelerating time 1 (or 2) +(11-04) + (11-05)
2

Deceleration time = Deceleration time 1 (or 2) + (11-06) + (11-07)
2
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11-08 Jump Frequency 1
11-09 Jump Frequency 2
11-10 Jump Frequency 3
Range [0.0~400.0] Hz

11-11 Jump Frequency Width
Range [0.0~25.5] Hz

These parameters allow “jumping over” of certain frequencies that can cause unstable operation due to
resonance within certain applications.

Note: Prohibit any operation within the jump frequency range. During acceleration and deceleration the frequency
is continuous without skipping the jump frequency.

To enable jump frequency 1 — 3 (11-08 — 11-10) set the frequency to a value greater than 0.0 Hz.

Use the jump frequency width (11-11) to create a jump frequency range. Refer to Fig.4.3.77.

Output
Frequency

11-11 _ Frequency
Reference

Figure 4.3.77 Jump frequency operation

Jump frequency via Analog Input.

Set parameter 04-05 (Al2 function selection) to 9 (frequency jump setting 4) to control the jump frequency via
analog input Al2. Refer to Fig. 4.3.38.

Note: When jump frequency overlap the sum of the overlapped jump frequencies will be used as the jump
frequency range. Refer to Fig.4.3.78.

Output
Frequency

Actual jump width

Frequency
Jump 2 Jump 1 Reference

Figure 4.3.78 Jump frequency overlap
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11-13

Keypad Return Time

Range

[0~120] Sec

If the keypad is not pressed within the time set by 11-13, it will automatically return to the mode screen.

When it is set to 0, function of automatic return key is off. Press the return key to return to the previous directory.

11-12 Manual Energy Saving Gain
Range [0~100] %

11-18 Manual Energy Saving Frequency
Range [0.00~400.00] Hz

Manual energy savings reduces the output voltage to save energy.

To enable manual energy savings set one of the multi-function digital input (03-00 to 03-05) to 20 and activate the
input or use parameter 11-18 to set the manual energy savings activation frequency.

When the output frequency rises above the value set in parameter 11-18 manual energy savings function is
enabled. Setting parameter 11-18 manual energy savings frequency to 0.0 Hz disables the manual energy
savings frequency activation function. Refer to figure 4.3.88 for more information.

Note: Only use manual energy savings functions in combination with variable torque loads (e.g. Fans, pumps).

Manual energy saving gain (11-12) determines the output voltage of the inverter when manual energy savings is
enabled. Output voltage is percentage gain times the V/F voltage.

Manual energy saving control uses the voltage recovery time (07-23) to change the output voltage

A

RUN Command | OFF | ON

Manual Energy
Saving Command OFF

v

ON

Output
Frequency Frequency reference 2 11-18

»
>

Output v Voltage change rated = 07-23 (Voltage recovery time
Voltage

V/f pattern (01-02 to 01-09) x 11-12

Figure 4.3.79 Manual energy saving operation
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11-19 Automatic Energy Saving Function

Range [0] : Automatic Energy Saving is Disabled.
[1] : Automatic Energy Saving is Enabled.

11-20 Filter Time of Automatic Energy Saving

Range [0~2001 msec

11-21 Voltage Upper Limit of Energy Saving Tuning

Range [0~100] %

11-22 Adjustment Time of Automatic Energy Saving

Range [0~-5000] msec

11-23 Detection Level of Automatic Energy Saving

Range [0~100] %

11-24 Coefficient of Automatic Energy Saving

Range [0.00~655.35]

In the V/F control mode the automatic energy saving (AES) function automatically adjusts the output voltage and
reduces the output current of the inverter to optimize energy savings based on the load.

The output power changes proportional to the motor load. Energy savings is minimal when the load exceeds 70%
of the output power and savings become greater when the load decreases.

The parameter of automatic energy saving function has been set at the factory before shipment. In general, it is
no need to adjust. If the motor characteristic has significant difference from the TECO standard, please adjust the
following parameters:

Enable Automatic Energy Savings Function

(1) To enable automatic energy saving function set 11-19 to 1.

(2) Filter time of automatic energy saving (11-20)

(3) Commissioning parameter of energy saving (11-21 to 11-22)

In AES mode, the optimum voltage value is calculated based on the load power requirement but is also affected
by motor temperature and motor characteristic.

In certain applications the optimum AES voltage needs to be adjusted in order to achieve optimum energy
savings. Use the following AES parameters for manual adjustment:

11-21: Voltage limit value of AES commissioning operation

Sets the voltage upper limit during automatic energy saving. 100% corresponds to the settings of parameter
01-03 (Maximum Output Voltage) depending on the inverter class used. Refer to the Fig.4.3.80.
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Voltage Limit

A

11-21

_ Output
~ Voltage

11-21

Figure 4.3.80 Voltage limit value of commissioning operation

11-22: Adjustment time of automatic energy saving

Set sample time constant for measuring output power.

Reduce the value of 11-22 to increase response when the load changes.

Note: If the value of 11-22 is too low and the load is reduced the motor may become unstable.

11-23: Detection level of automatic energy saving
Set the automatic energy saving output power detection level.

11-24: Coefficient of automatic energy saving
The coefficient is used to tune the automatic energy saving. Adjust the coefficient while running the inverter on
light load while monitoring the output power. A lower setting means lower output voltage.

Notes:

- If the coefficient is set to low the motor may stall.

- Coefficient default value is based on the inverter rating. Set parameter 13-00. If the motor power does not
match the inverter rating.

11-29 Auto De-rating Selection
Rande [0] : Disable
g [1] : Enable

The automatic de-rating function automatically reduces the output frequency by 30% of the nominal motor speed
when the inverter detects an overheat condition.

Automatic de-rating function depends on the automatic carried frequency reduction selection (11-03).

If automatic carrier frequency reduction is disabled (11-03=0), the output frequency is reduced by 30% of the
nominal motor speed when an overheat condition is detected.

If automatic carrier frequency reduction is enabled (11-03=1), the output frequency is reduced by 30% of the
nominal motor speed when the carrier frequency is at its minimum setting.

11-29=0: Auto de-rating selection disabled, carrier frequency is based on 11-01 or 11-03.

11-29=1: Auto de-rating selection is enabled.

11-30 Variable Carrier Frequency Max. Limit
Range [0~16]) KHz
11-31 Variable Carrier Frequency Min. Limit
Range [0~16] KHz
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11-32 Variable Carrier Frequency Proportional Gain

Range [00~99]

Carrier frequency method depends on the selected control mode.

Variable Carrier Frequency Fixed Carrier Frequency
Crominsl Mees (11-01 = 0) (11-01 = 2-16 kHz)
V/IF Available Available
SLV Not available Available

Variable carrier frequency can be adjust with parameter 11-30 ~ 11-32.

Carrier 4
Frequency
(KHZ)
1130 —— — — — — — - S
/ !
/ :
/7 |
4 3
/4— Foutx (11-32) xK |
11-31 o !
/ |
/ |
4 3

Fmax OutputFrequency
(01-02) (Fout, Hz)

K is a coefficient; the value of K is based on the following based on the maximum carrier frequency:

K=1: when 11-30 < 5 KHz
K=2: when 10 KHz > 11-30 = 5 KHz
K=3: when 11-30 = 10KHz

Notes:

- In V/F control mode if the speed and torque are constant, the variable carrier frequency mode (11-01=0) can be
selected to reduce the carrier frequency based on output frequency.

- If the carrier frequency proportional gain (11-32) > 6 and 11-30 < 11-31, error message "SEOQ1" out of range will
appear on the keypad.

- If the minimum limit (11-31) is set higher than the maximum limit (11-30), the minimum limit will be ignored and
the carrier frequency will be set at the highest limit (11-30).

- In fixed carrier frequency mode (11-01 = 2-16) parameters 11-30, 11-31 and 11-32 are not used.

- In SLV control mode, the maximum limit of the carrier frequency is fixed at 11-30.

11-41 Frequency Reference Loss Operation Selection
Range [0] : Decelerate to Stop when Reference Frequency Disappears
[1] : Operation is Set by 11-42 when Reference Frequency Disappears
11-42 Operation Frequency after Frequency Reference Loss
Range [0.0~100.0] %

A reference frequency loss is detected when the frequency command falls 90% within 360ms.
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When 11-41=1, main frequency command is compared to the previous value during the 360ms.
When the frequency loss occurs, inverter will operate depending on the following estimated frequency command.

Reference frequency command = the frequency command prior to frequency loss x the level set in parameter
11-42

Descriptions of frequency loss function:

1) When inverter is on operation and source of selected analog command disappears, the command acts
depending on the setting of parameter 11-42.

2) When reference command restores to the level prior to frequency loss, inverter will restore to the previous
state.

Notes:
1. Frequency command (11-42) is corresponding to the maximum output frequency of motor 1 (01-02) when
reference frequency disappears.

2. The frequency reference loss can only be used for analog signals (1: All; 7:Al2) set by the main frequency
source (00-05).

Refer to Fig.4.3.81 for the operation of multi-function digital output (03-11~03-12) when a frequency reference
loss occurs.

100%

Analog
Frequency
Command

10%

Reference 20ms
Frequency
Loss (03-11, 03-
12, and 03-39=26)

OFF ON OFF

Figure 4.3.81 Operation for reference frequency loss

11-43 Hold Frequency at Start
Range [0.0~400.0] Hz

11-44 Frequency Hold Time at Start
Range [0.0~10.0] Sec

11-45 Hold Frequency at Stop
Range [0.0~400.0] Hz

11-46 Frequency Hold Time at Stop
Range [0.0~10.0] Sec

The hold function is used to temporarily hold the reference frequency in order to prevent stalling the motor or
preventing an over current condition during starting or stopping due to load conditions.

During start the inverter will operate at the hold frequency at start for the time specified in the parameter 11-44 in
order to establish the magnetic flux.

Note: Acceleration and deceleration time do not include the start and stop hold time. Refer to the Fig. 4.3.82.

4-176




Output
Frequency

11-43

11-45

11-44 11-46

RUN
command

\4
—

Figure 4.3.82 Reserved function

When the inverter is in stop mode, this function can also be used to prevent wind milling. In addition, it can be
used for the purpose of braking using the motor to consume the braking energy resulting in a better controlled
stop. Refer to the DC brake parameter 07-16 for DC braking during start.

Notes:

- The hold function at start is inactive when the hold frequency at start (11-43) is set to a value less than Fmin

(01-08).
- The hold function at stop is inactive when the hold frequency at stop (11-45) is set to a value less than Fmin
(01-08).
11-47 KEB Deceleration Time
Range [0.0~25.5] Sec
11-48 KEB Detection Level
[190~210] V : 230V
Range

[380~420] V : 460V

KEB function can be used to keep the inverter from tripping on a under voltage condition due to a momentary
power-loss. To enable the KEB function set parameter 11-47 to a value greater than 0.0 sec.

Upon detection of a power-loss the inverter uses the KEB deceleration time (11-47) to decelerate the motor and
using the regenerative energy from the motor to maintain the DC-bus at a nominal level.

11-48: KEB detection level

If the DC-bus voltage falls below the value set in 11-48, the KEB is activated and the inverter starts decelerating
according to the value set in 11-47.

To accelerate back to the original output frequency one of the digital inputs (03-00 to 03-05) set for 48 (KEB
acceleration) has to be activated and the DC voltage has to rise above 11-48 + delta V (Delta V = +10V for 230V
series, Delta V = +20 V for 460V series).

Refer to the example in Fig.4.3.83.
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Figure 4.3.83 KEB operation

11-51 Braking Selection of Zero Speed
[0] : Disable
Range [1] : Enable

11-51: Operation selection of zero-speed braking

In V/F control mode, the DC braking operation can be used to hold the motor shaft.
Set 11-51 to select zero-speed braking operation to 1 to enable this function.

To use DC braking operation set parameter 00-02 (operation command selection) to 1 and parameter 00-05
(frequency reference selection) to 1, the operation command and frequency reference are now set for external
control. When the frequency reference is OV (or less than 4mA), and the operation command is turned on, the
zero-speed ‘DC’ braking operation is activated and holding torque is generated using DC braking.

Refer to Fig.4.3.84 for more information on zero-speed DC braking operation.

Note: DC braking 07-07 is limited to 20% of the inverter rated current.
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Figure 4.3.84 Zero-speed braking operation

11-54 Output kwh Initialization

[0] : Do not Clear Output KWH

Range
9 [1] : Clear Output KWH

Reset the cumulative energy (KWHr) (12-67) and the cumulative energy (MWHTr) (12-68) via parameter 11-54.

11-55 STOP Key Selection
Range [0] : Stop Key is Disabled when the Operation Command is not Provided by Keypad.
g [1] : Stop Key is Enabled when the Operation Command is not Provided by Keypad.

11-55= 0: Stop button disabled when operation command is set for terminals (00-02=1) or communication
(00-02=3).
11-55= 1: Stop button enabled.

11-56 UP/DOWN Selection

[0] : When UP/DOWN on Keypad is Disabled, ENTER must be pressed after changing

the Frequency Reference.
[1] : when UP/DOWN on Keypad is Enabled, Frequency Reference will change

immediately upon pressing the UP or Down key.

Range

11-56= 0: Changing the reference frequency on the keypad in UP/DOWN control requires the ENTER button to
be pressed for the inverter to accept the modified reference frequency.

11-56= 1: Changing the reference frequency on the keypad in UP/DOWN control immediately changes the
reference frequency and there for the output frequency.

Note: The reference frequency can be changed (up or down) via the keypad or by setting one of multi-functional

digital input terminals (03-00 to 03-05) to 8 and 9. Refer to instructions of
(03-00 to 03-05 =8 or 9).
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11-58 Record Reference Frequency
[0] : Disable
Range
g [1] : Enable

This function is enabled only when one of multi-function digital input terminals (03-00 to 03-05) is set to 11 (ACC /
DEC disabled) or two MFIT are set to 8 and 9 (up / down). Refer to the figure 4.3.18 to disable acceleration /
deceleration, and figure 4.3.17 for up / down operation.

11-59

Anti-hunting Protection Gain

Range

[0.01~2.50]

Gradually increase the setting value with the unit of 0.01 when the motor is driven leading to the occurrence of
oscillation under the state of normal duty.

11-60

Upper Limit of Anti-hunting Protection

Range

[0~100] %

Function of prevention of oscillation upper limit is required to be within the setting value.

11-61

Filter Time of Anti-hunting Protection

Range

[0~100]

Adjust the response of oscillation function. That is, adjust once delay time parameter of prevention oscillation

function.
11-62 Prevention of Oscillation Selection
Range [0]) : Mode 1
9 [1) : Mode 2

11-62 =0: The response to prevention oscillation is slower.
11-62=1: The response to prevention oscillation is faster.

11-63 Flux-Enhancing Selection
Range [0] : Disable
g [1] : Enable

11-63=0: Flux-enhancing disabled.

11-63=1: Flux-enhancing enabled.
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| Group 12: Monitoring Parameters

12-00 Display Screen Selection (LED)

Highestbit=> 00000 <=lowest bit

The value range of each bit is 0~7 from the highest bit to the lowest bit,

Range [0] : No display [1] : Output Current
[2] : Output Voltage [3] : DC Bus Voltage
[4] : heatsink Temperature [5] : PID Feedback
[6] : All Value [7] : AI2 Value

Note: The highest bit is used for power-up monitor. The 4 least significant bits can be used to customize the
display sequence see section 4.1.3.

12-01 PID Feedback Display Mode (LED)
[0] : Display the Feedback Value by Integer (xxx)
Range [1] : Display the Feedback Value by the Value with First Decimal Place (xx.x)
[2] : Display the Feedback Value by the Value with Second Decimal Places (x.xx)
12-02 PID Feedback Display Unit Setting (LED)
[0] : xxxxx(no unit)
Range [1] : xxxPb(pressure)

[2] : xxxFL(flow)

12-03 Line Speed Display (LED)
Range [0~65535] RPM
12-04 Line Speed Display Mode (LED)

[0] : Display Inverter Output Frequency

[1] : Line Speed Display at Integer.(XXxxx)

Range [2] : Line Speed Display at One Decimal Place. (Xxxx.x)
[3]) : Line Speed Display at Two Decimal Places. (XxxXX.XX)
[4] : Line Speed Display at Three Decimal Places. (xx.xxX)

12-04=0
Inverter displays the line speed at stop, operation or the modification of frequency.

12-04#0
12-03 is set to the maximum line speed and corresponds to the maximum output frequency.

For example, if the line speed display of 12-03 is 1800, the keypad display is 900 when frequency output is 30Hz.
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12-05 Status Display of Digital Input Terminal (LED/LCD)

Range Read-only

Terminals S1-S6 are represented using two segments of each digit. Segment turns on when input is active. The
bottom segments of each of the first three digits are used to represent the digital outputs (R1, R2, R3). Segments
turn on when output is active.

When operation command is changed to PLC, press RUN key and it will light up.

Examplel: S1~S6, R1, R2 and R3 are ON
S1 S2 83 S84S5 S6

B e e e
(NI

T

R1 R2 R
Example2: S1~S6, R1, R2 and R3 are OFF

9%

0+ OPEN
1+ CLOSE

Input Terminal(S6)
Input Terminal(S5)
Input Terminal(S4)
Input Terminal(S3)
Input Terminal(S2)
Input Terminal(S1)
Output Terminal(R3)
Output Terminal(R2)
Output Terminal(R1)

01 0f 0] 0] O

o
()
o
(e}

Note: Refer to section 4.3 for other monitor parameters 12-11~12-79.
Monitor parameters 12-67 (KWHTr) and 12-68 (MWHFr) is the display of accumulative energy.
Note: Parameter 11-54 can clear the monitor parameter.

Monitor parameter 12-76 (No-load voltage) is required to refer to the descriptions of parameter 02-09(Motor 1
excitation current) and 17-09 (Motor excitation current).
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| Group 13 Maintenance Function Group

13-00 Inverter Rating Selection

Range O0OH~FFH

Inverter model 13-00 display Inverter model 13-00 display

F510-2005-XXX 205 F510-4005-XXX 405

F510-2008-XXX 208 F510-4008-XXX 408

F510-2010-XXX 210 F510-4010-XXX 410

F510-2015-XXX 215 F510-4015-XXX 415

F510-2020-XXX 220 F510-4020-XXX 420

F510-2025-XXX 225 F510-4025-XXX 425

F510-2030-XXX 230 F510-4030-XXX 430

F510-2040-XXX 240 F510-4040-XXX 440

F510-2050-XXX 250 F510-4050-XXX 450

F510-2060-XXX 260 F510-4060-XXX 460

F510-2075-XXX 275 F510-4075-XXX 475

F510-2100-XXX 2100 F510-4100-XXX 4100

F510-2125-XXX 2125 F510-4125-XXX 4125

F510-2150-XXX 2150 F510-4150-XXX 4150

F510-2175-XXX 2175 F510-4175-XXX 4175
F510-4215-XXX 4215
F510-4250-XXX 4250

13-01 Software Version

Range 0.0-9.9

13-03 Cumulative Operation Hours 1

Range [0~23] hours

13-04 Cumulative Operation Hours 2

Range [0~65535] days

13-05 Selection of Cumulative Operation Time

[0] : Cumulative time at power on
Range

[1] : Cumulative time during operation

13-05= 0: Inverter logs the time while the inverter is powered-up.

13-05=1: Inverter logs the time when the inverter is running.
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13-06 Parameters Locked

[0] : Parameters other then 13-06 are read-only

Range [1) : Only user parameter are enabled.
[2] : All parameters are writable.

13-07 Parameter Password Function

Range Reserved

13-08 Restore Factory Setting

[0] : No Initialization

[1] : Reserved

[2] : 2 Wire Initialization (220/440V, 60Hz)
[3] : 3 Wire Initialization (220/440V, 60Hz)
[4] : 2 Wire Initialization (230/415V, 50Hz)
[5] : 3 Wire Initialization (230/415V, 50Hz)
[6] : 2 Wire Initialization (200/380V, 50Hz)
[7] : 3 Wire Initialization (200/380V, 50Hz)
[8] : PLC Initialization

[9] : 2 Wire Initialization (230V/460V, 60Hz)
[10] : 3 Wire Initialization (230V/460V, 60Hz)
[Others] : Reserved

Range

Use parameter 13-08 to initialize the inverter to factory default. It is recommended to write down the modified
parameters before initializing the inverter. After initialization, the value of 13-08 will return to zero automatically.

13-08=2: 2-wire initialization (220V/440V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2 controls reverse
operation / stop command. Refer to Fig.4.3.1.

Inverter input voltage (01-14) is automatically set to 220V (230V class) or 440V (460V class).

Inverter maximum frequency (01-12) is automatically set to 60Hz.
13-08=3: 3-wire initialization (220V/440V)

Multi-function digital input terminal S5 controls the forward / reverse direction, terminal S1 (Start Command) and
S2 (Normally Closed Stop Command) are set for 3-wire start/stop. Refer to Figure 4.3.2 and Figure 4.3.3 for
3-wire type operation mode.

Inverter input voltage (01-14) is automatically set to 220V (230V class) or 440V (460V class).
Inverter maximum frequency (01-12) is automatically set to 60Hz.
13-08=4: 2-wire initialization (230V/415V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2 controls reverse
operation / stop command. Refer to Fig.4.3.1.

Inverter input voltage (01-14) is automatically set to 230V (230V class) or 415V (460V class).

Inverter maximum frequency (01-12) is automatically set to 50Hz.
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13-08=5: 3-wire initialization (230V/415V)

Multi-function digital input terminal S5 controls the forward / reverse direction, terminal S1 (Start Command) and
S2 (Normally Closed Stop Command) are set for 3-wire start/stop.

Inverter input voltage (01-14) is automatically set to 230V (230V class) or 415V (460V class).

Inverter maximum frequency (01-12) is automatically set to 50Hz.

13-08=6: 2-wire initialization (230V/380V)

Multi-function digital input terminal S1 controls forward operation / stop command, and S2 controls reverse
operation / stop command. Refer to Fig.4.3.1.

Inverter input voltage (01-14) is automatically set to 230V (230V class) or 380V (460V class).

Inverter maximum frequency (01-12) is automatically set to 50Hz.
13-08=7: 3-wire initialization (230V/380V)

Multi-function digital input terminal S5 controls the forward / reverse direction, terminal S1 (Start Command) and
S2 (Normally Closed Stop Command) are set for 3-wire start/stop.

Inverter input voltage (01-14) is automatically set to 230V (230V class) or 380V (460V class).

Inverter maximum frequency (01-12) is automatically set to 50Hz.
13-08=8: PLC initialization

Clear built-in PLC ladder logic and related values.

13-08=9: 2 wire initialization (230V/460V, 60Hz)

Setting similar to 2 wire Initialization (13-08=2). The input voltage (01-14) is set to 230V (230V class) or 460V
(460V class) automatically and the maximum frequency of 01-12 is set to 60Hz.

13-08=10: 3 wire initialization (230V/460V, 60Hz)

It is the same as 3 wire Initialization (13-08=3). The input voltage (01-14) will be set to 230V (230V class) or 460V
(460V class) automatically and the maximum frequency of 01-12 will be set to 60Hz automatically.

Note: The default value of 13-08 is 9 (230V/460V, 60Hz) for F510 Filter Model (IP20).

13-09 Fault History Clearance Function

[0] : Do not Clear Fault History

Range
g [1] : Clear Fault History

13-09=1: Clear inverter fault history including (12-11~12-15/12-45~12-64)

13-10 Password Function 2

Range 0 ~ 9999
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13-11 C/B CPLD Ver.

Range [0.00~9.99]

This parameter displays CPLD version on the control board.

13-12 Option Card Id

Range [0-255]

Displays option card ID code:

()]
(1]
[2]
(31
(4]
(51
(6]
(71

: None

: PG-L

: PG-O

: PG-PM

: PG-PMS
: PG-PMR
: CM-P

: CM-C
[8]l:

10-8DO

13-13 Option Card CPLD Ver.

Range [0.00~9.99]

This parameter displays option card CPLD version.

13-14 Fault Storage Selection
Range [0] : Auto Restart Fault Messages are not saved in fault history during Auto-Restart.
[1] : Auto Restart Fault Messages are saved in fault history during Auto-Restart.
13-14=0,

Fault messages are not saved in fault history (12-46~12-49) while the auto restart function is active.

13-14=1,

Fault messages are saved in fault history (12-46~12-49) while the auto restart function is active.
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\ Group 14: PLC Setting Parameters

14-00 T1 Set Value 1

14-01 T1 Set Value 2 (Mode 7)
14-02 T2 Set Value 1

14-03 T2 Set Value 2 (Mode 7)
14-04 T3 Set Value 1

14-05 T3 Set Value 2 (Mode 7)
14-06 T4 Set Value 1

14-07 T4 Set Value 2 (Mode 7)
14-08 T5 Set Value 1

14-09 T5 Set Value 2 (Mode 7)
14-10 T6 Set Value 1

14-11 T6 Set Value 2 (Mode 7)
14-12 T7 Set Value 1

14-13 T7 Set Value 2 (Mode 7)
14-14 T8 Set Value 1

14-15 T8 Set Value 2 (Mode 7)
Range [0-~99991]

14-16 C1 Set Value

14-17 C2 Set Value

14-18 C3 Set Value

14-19 C4 Set Value

14-20 C5 Set Value

14-21 C6 Set Value

14-22 C7 Set Value

14-23 C8 Set Value

Range [0-65535]

14-24 AS1 Set Value 1

14-25 AS1 Set Value 2

14-26 AS1 Set Value 3

14-27 AS2 Set Value 1

14-28 AS2 Set Value 2

14-29 AS2 Set Value 3

14-30 AS3 Set Value 1

14-31 AS3 Set Value 2

14-32 AS3 Set Value 3

14-33 AS4 Set Value 1

14-34 AS4 Set Value 2

14-35 AS4 Set Value 3

Range [0~65535])
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14-36 MD1 Set Value 1
14-37 MD1 Set Value 2
14-38 MD1 Set Value 3
14-39 MD2 Set Value 1
14-40 MD?2 Set Value 2
14-41 MD2 Set Value 3
14-42 MD3 Set Value 1
14-43 MD3 Set Value 2
14-44 MD3 Set Value 3
14-45 MD4 Set Value 1
14-46 MD4 Set Value 2
14-47 MD4 Set Value 3
Range [0~65535])

Please refer to section 4.5 for more details of built-in PLC function.

\ Group 15: PLC Monitoring Parameters

15-00 T1 Current Value 1

15-01 T1 Current Value 2 (Mode 7)
15-02 T2 Current Value 1

15-03 T2 Current Value 2 (Mode 7)
15-04 T3 Current Value 1

15-05 T3 Current Value 2 (Mode 7)
15-06 T4 Current Value 1

15-07 T4 Current Value 2 (Mode 7)
15-08 T5 Current Value 1

15-09 T5 Current Value 2 (Mode 7)
15-10 T6 Current Value 1

15-11 T6 Current Value 2 (Mode 7)
15-12 T7 Current Value 1

15-13 T7 Current Value 2 (Mode 7)
15-14 T8 Current Value 1

15-15 T8 Current Value 2 (Mode 7)
Range [0~9999]

15-16 C1 Current Value

15-17 C2 Current Value

15-18 C3 Current Value

15-19 C4 Current Value

15-20 C5 Current Value

15-21 C6 Current Value

15-22 C7 Current Value

15-23 C8 Current Value

Range [0~65535]
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Range [0-65535]
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| Group 16: LCD Function Parameters

16-00 Main Screen Monitoring
Range [5-79]

16-01 Sub-Screen Monitoring 1
Range [5-79])

16-02 Sub-Screen Monitoring 2
Range [5-79]

At power-up the inverter shows two monitor section on the display, main monitor section and t two sub-screen
monitor sections (smaller font).

Choose the monitor signal to be displayed on the main-screen monitor screen using parameter 16-00, and the
monitor signals to be displayed on the sub-screen monitor with parameters 16-01 and 16-02, similar to monitor
parameters 12-5 ~ 12-79.

Note: The setting value of 16-00, 16-01 and 16-02 can be modified, except in PID mode (refer to the setting
description of parameter 10-03) and PUMP modes (refer to the setting description of parameter 23-00).

16-03

Selection of Display Unit

Range

[0] : Display unit is Hz (Resolution is 0.01Hz)

[1] : Display unitis % (Resolution is 0.01%)

[2] : Rpm display; to calculate motor poles for V/f and SLV are set by 02-07, PM mode
is by 22-03

[40~9999]) : 100% is XXXX with no decimals (integer only)

[10001~19999] : 100% is XXX.X with 1 decimal

[20001~29999] : 100% is XX.XX with 2 decimals

[30001~39999] : 100% is X.XXX with 3 decimals

16-04

Selection of Engineering Unit

Range

[0] : No Unit
[1]) : FPM
[2] : CFM
[3]): PSI
[4]) : GPH
[5] : GPM
[6]:IN
(71 :FT
[8) :/s
[9] :/m
[101 :/h
[11) : °F
[12]) :inW
[13) : HP
[14) : m/s
[15]) : MPM
[16] : CMM
(171 :w
[18]) : KW
[19] :m
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[20) : °C
[21]) : RPM
[21]) : RPM
[22] : Bar
[23]) : Pa

16-03: Display unit of digital operator

Set the units of the following items to be displayed, the frequency reference (05-01, 00-18, 06-01~06-15) and the
monitoring frequency 12-16, 12-17 (Output frequency)

16-04: Display unit of engineering
When 16-03 = 00040-39999, engineering units are enabled. The displayed set range and the frequency range of

unit (05-01, 06-01~06-15) as well as the monitoring frequency (12-16, 12-17) are changed by parameters 16-04
and 16-03.

16-03 Set / displayed contents
0 0.01 Hz
1 0.01 % (maximum output frequency 01-02=100%)
> RPM (RPM = 120 x reference frequency / numbers of motor pole. The numbers of motor pole is

set by 02-07 for control modes of V/F or SLV and is set by 22-03 in PMSLV.)

Set the decimal point by using the fifth place.
ie. o oooo

Sets full display scaling excluding decimals
Set the number of decimal places

—>
00040 - 09999 : mooo  (Integer only e.g. 1000)
10001 - 19999 : ooo. o (1 decimal place e.g. 10.0)
20001 - 29999 : oo. oo (2 decimal places, e.g. 10.00)
30001 - 39999 : 0. moo (3 decimal places, e.g. 10.000)

<example>
16-03 Display | Display unit | Display example
00040 00040 Example: 100 % speed is 0200
- > set 16-03=00200 (from 05-01, 06-01 to 06-15, set
39999 095_399 — range from 0040 to 9999).
> set 16-04=0 (no unit)
Example: 100 % speed is 200.0 CFM
10001 > set 16-03=12000 (05-01, 06-01 to 06-15, set range
- ooo. O from 0000 to 9999).
19999 > set 16-04=2 (CFM)
use > 60% speed will be displayed as 120.0 CFM
16-04 setting | Example: 100 % speed is 65.00°C
20001 > set 16-03=26500 (05-01, 06-01 to 06-15, set range
- oo. oo from 0000 to 9999)
29999 > set 16-04=20 (°C)
> 60% of speed is displayed as 39.00 °C
Example: 100 % speed is 2.555 m/s
30(_301 S > set 16-03=32555
39999 > set 16-04=14 (m/s)
> 60% speed is displayed as 1.533 m/s
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16-05 LCD Backlight

Range [0-7])

Adjust the screen contrast of the digital operator. If it is set to 0, the screen backlight is turned off.

16-07 Copy Function Selection

[0] : Disable (Do not copy parameters)

[1] : Read (read inverter parameters and save to the operator)
[2] : write (write the operator parameters to inverter)

[3] : Verify (Compare parameters of inverter and operator)

Range

16-08 Selection of Allowing Reading

[0] : Disable (Do not allow to read inverter parameters and save to the operator)

Range .
g [1] : Enable (Allow to read inverter parameters and save to the operator)

LCD digital operator with built-in memory (EEPROM) can be used to store and retrieve parameters:

(1) Read: Save inverter parameters to the digital operator (INV — OP).
(2) Write: Write the parameters from the digital operator to the inverter and save (OP — INV).
(3) Verify: Compare the inverter parameters against the parameters in the digital operator.

16-07=0: No action

16-07=1: Read (all parameters are copied from the inverter to the keypad).

16-07=2: Write (all parameter are copied from the keypad to the inverter).

16-07=3: Verify (Compare the set value of the inverter to the parameter of the digital operator).

Set 16-08 = 0, to prevent the saved parameter data stored in the digital operator from accidentally being
overwritten.

When parameter 16-08=0 and the read operation is executed (16-07=1) a warning message of "RDP Read
Prohibited" will be displayed on the keypad and the read operation is cancelled.

Refer to the following steps for copy function operation.

For the write-in operation requires the following items to match.
(1) Software version
(2) Control method
(3) Inverter type
(4) Inverter rated capacity and voltage

Set one of the parameters 03-00 to 03-05 (multi-function digital input selection) to 49 (Enable the parameter
write-in function) to enable or disable the parameter write-in function.

When terminal is active, parameters can be copied from the digital operator to the inverter. When the terminal is
not active inverter parameters are prohibited from write-in, excluding the reference frequency (00-05).

Note: Set parameter 16-11 (RTC date setting) and 16-12 (RTC time setting) after parameters are copied from the
operator to the inverter (OP—INV).
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READ: Copy inverter parameters to the keypad

Steps

LCD Display (English)

Description

Group
14 PLC Setting

1 15 PLC Monitor Select the copy function group (16) from the group menu.
PARA 16
2 -08 : READ Sel Press the Read / Enter key and select parameter (16-07) copy sel.
-09 : Keypad Loss Sel
Edit 16-07
Copy Sel . .
3 -- -------------------------- Press the Read / Enter key to display the data setting / read screen
o ™ (LCD display is inversed).
<0>
Edit 16-07
....Copysel
4 READ Change the set value to 1 (read) by using the up arrow key.
05"
-ADV- e Use Read / Enter key to enable the read operation, the display is
5 INVREASP shown as the left.
[ e The bottom of LCD display will show a bar to indicate the read
progress s.
-ADV-
READ « - . ]
COMPLETE READ COMPLETE” will be displayed on the keypad when reading
_ was successful.
6 e The error message of "RDP Read Prohibited" may occur on the
RDP . . . .
Read  Prohibited keypad Wh(.an r.eadlng parameters from the inverter is prohibited.
o If the error is displayed, press any key to remove the error
message and go back to parameter 16-07.
Edit 16-07
Copy Sel . .
----------------------------- When DSP/FUN key is pressed, the display returns to parameter
7 READ 16-07
©-3 i
<0>
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WRITE: Copy Keypad parameters to the Inverter
Steps LCD Display (English) Description
Group
14 PLC Setting .
1 15 PLC Monitor Select the copy function group (16) from the group menu.
PARA 16
2 -08 : READ Sel Press the Read / Enter key and select parameter (16-07) copy sel.
-09 : Keypad Loss Sel
Edit 16-07
Copy Sel . .
3 II -------------------------- Press the Read / Enter key to display the data setting / read screen
o 3 (LCD display is inversed).
<0>
Edit 16-07
CopySel
4 E write Change the set value to 2 (write) by using the up arrow key.
Cos
-ADV- o Use Read / Enter key to enable the read operation, the display is
5 INV\\/’FiTgF, shown as the left.
B e The bottom of LCD display will show a bar to indicate the read
progress.
-ADV-
WRITE “WRITE COMPLETE” will be displayed on the keypad when writing
COMPLETE
I was successful.
6 e The error message of “WRE Write Error " may occur on the
Writ\éVREw keypad when writing parameters to the inverter is prohibited.
o If the error is displayed, press any key to remove the error
message and go back to parameter 16-07.
Edit 16-07
Copy Sel . .
----------------------------- When DSP/FUN key is pressed, the display returns to parameter
7 E WRITE 16_07
©-3
<0>
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B Verify: Compare Inverter Parameters against Keypad Parameters.

Steps LCD Display (English) Description
Group
14 PLC Setting .
1 15 PLC Monitor Select the copy function group (16) from the group menu.
PARA 16
2 -08 : READ Sel Press the Read / Enter key and select parameter (16-07) copy sel.
-09 : Keypad Loss Sel
Edit 16-07
Copy Sel . .
3 ' -------------------------- Press the Read / Enter key to display the data setting / read screen
( . ..
o 3™ (LCD display is inversed).
<0>
Edit 16-07
.Copysel
4 VERIEY Change the set value to 3 (verify) by using the up arrow key.
52
-ADV- e Use Read / Enter key to enable the read operation, the display is
5 lN\\//EE"(:)L shown as the left.
B e The bottom of LCD display will show a bar to indicate the read
progress.
-ADV-
VERIFY “VERIFY COMPLETE” will be displayed on the keypad when writing
COMPLETE
was successful.
I
6 ¢ The error message of “VERY Verify Error " may occur on the
Veri\f/yERgr or keypad when writing parameters to the inverter is prohibited.
o |f the error is displayed, press any key to remove the error
message and go back to parameter 16-07.
Edit 16-07
Copy Sel . .
A B When DSP/FUN key is pressed, the display returns to parameter
VERIFY 16-07.
©-3
<0>
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16-09 Selection of Operator Removed (LCD)

[0] : Keep Running

R
ange [1] : Stop

16-09=0: Continue operating when keypad is removed.

16-09=1: Trip inverter when keypad is removed while operating in local mode.

16-10 RTC Function Selection
Range [0] : Hide

[1] : Show
16-11 RTC Set Date
Range [12.01.01 ~99.12.31]
16-12 RTC Set Time
Range [00:00 ~ 23:59]

Set the internal clock before using the function of Real Time Clock (RTC).
RTC date setting is determined by parameter 16-11 and RTC time setting is determined by parameter 16-12.

RTC is displayed in the top of the keypad and refer to Fig.4.3.85 for the selection of RTC time display (16-10) is
setto 1.

Monitor 00:00
Freq Ref
12-16 = 000.00 Hz

12-17 = 000.00 Hz
12-18 = 0000.0A

Figure 4.3.85 RTC Time Display (Example)

Notes:
- RTC s disabled if the keypad is removed from the inverter.

- The RTC continues to run regardless of the RTC function being displayed using parameter 16-10 (RTC
Time Display Setting).

Users can apply the parameters 12-72 and 12-73 to monitor the specific RTC date and time.

The Real-time Clock has the following functions:
- Four times per day
- Four weeks
- Timer offset function (preset time)
- Timer enable via multi-function digital input
- Selection for constant time and speed
- Timer enabled multi-function digital output

16-13 RTC Timer Function Selection
[0] : Disable

Range [1] : Enable
[2] : Enable by DI
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16-14

P1 Start Time

16-15 P1 Stop Time
16-18 P2 Start Time
16-19 P2 Stop Time
16-22 P3 Start Time
16-23 P3 Stop Time
16-26 P4 Start Time
16-27 P4 Stop Time
Range [00:00 ~ 23:59]
16-16 P1 Start Date
16-17 P1 Stop Date
16-20 P2 Start Date
16-21 P2 Stop Date
16-24 P3 Start Date
16-25 P3 Stop Date
16-28 P4 Start Date
16-29 P4 Stop Date
[1] : Monday
[2] : Tuesday
[3] : Wednesday
Range [4] : Thursday
[5] : Friday
[6] : Saturday
[7] : Sunday
16-30 RTC Offset Selection
[0] : Disable
Range [1] : Enable
[2] : Set by DI
16-31 RTC Offset Time Setting
Range [00:00 ~ 23:59])
16-32 Source of Timer 1
16-33 Source of Timer 2
16-34 Source of Timer 3
16-35 Source of Timer 4
Range [0~31]) : Refer to Table 4.3.13
16-36 Selection of RTC Speed
[0] : Off
[1) : By Timer1
Range [2] : By Timer 2

[3] : By Timer 3
[4] : By Timer 4
[5] : By Timer 1+2
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16-37 Run Direction of RTC Speed

[xxx0 B] : RTC Runl Forward Rotation [xxx1 B1J : RTC Runl Reverse Rotation
[xx0x B) : RTC Run2 Forward Rotation [xx1x B] : RTC Run2 Reverse Rotation
[x0xx B) : RTC Run3 Forward Rotation [x1xx B] : RTC Run3 Reverse Rotation
[Oxxx B] : RTC Run4 Forward Rotation [1xxx B] : RTC Run4 Reverse Rotation

Range

Source of timer can be selected to link multiple time periods and one time period can be set to multiple timers.

Timer is set by the following steps:

O Start the timer:
Timer starts via the setting of RTC timer function (16-13).

@ Set the time period:
Set the start, stop time and date. If the start time is equal to the stop time the timer is disabled.

® Enable timer:
Set time period for the specific timer (16-32~16-35).

@ Link to parameters:

The timer can be linked to the relay output. Only one relay output can be linked to one timer (e.g. 03-11, 03-12
and 03-39, 16-36).

Note: If the stop time is set to 12:00, Motor stops at from 12:01.

Refer to Fig.4.3.86 for RTC parameter structure.

Step 1 Step 2 Step 3 Step 4
(Start the Timer) } ( Setthe Time Interval) } ( Timer is Enabled) } (Link to Parameters)
I I I
| | |
} Time period 1 } }
[ (G16- 14 - 17) ! - !
} } Timer 1 }
I I (G16- 32) I
} Time period 2 } }
Start/Stop ! (G- iy = 211) | Timer 2 | (.G16- 36 (RTC Speed Selection)
Timer ﬁ" } (G16- 33) } .G03- 11 : Relay output (R1A - R1C)
(G16- 13) | Time period 3 | | ) .G03- 12 : Relay output (R2A - R2C)
I -0 I I -39 : R
| (G16- 22 - 25) | E— | .G03- 39 : Relay output (R3A - R3C)
| | (G16- 34) |
! Time period 4 ! |
I (G16- 26 -29) I I
} } Timer 4 }
Offset Time is } } (G16- 35) }
On/Off , Offset Time | |
(G16- 30) ! (G16- 31) ! !

Figure 4.3.86 RTC structure

Refer to the following Table 4.3.13 for the selection of timer operation cycle.
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Table 4.3.13 Set Time period for timer function

16-32
= O | P4 | P3| P2|P1 Timer Function Display
16-35
0 0 0 0 0 0 |Without the selection of timer None
1 0 0 0 0 1 |Time Period 1 P1
2 0 0 0 1 0 |Time Period 2 P2
3 0 0 0 1 1 |Time Period 1 and 2 P1+P2
4 0 0 1 0 0 |[Time Period 3 P3
5 0 0 1 0 1 |Time Period 1 and 3 P1+P3
6 0 0 1 1 0 |Time Period 2 and 3 P2+P3
7 0 0 1 1 1 |Time Period 1,2 and 3 P1+P2+P3
8 0 1 0 0 0 |[Time Period 4 P4
9 0 1 0 0 1 |Time Period 1 and 4 P1+P4
10 0 1 0 1 0 |[Time Period 2 and 4 P2+P4
11 0 1 0 1 1 |Time Period1,2and 4 P1+P2+P4
12 0 1 1 0 0 |[Time Period 3 and 4 P3+P4
13 0 1 1 0 1 |Time Period1,3and4 P1+P3+P4
14 0 1 1 1 0 |[Time Period 2,3 and 4 P2+P3+P4
15 0 1 1 1 1 |TimePeriod1,2,3and4 P1+P2+P3+P4
16 1 0 0 0 0 |Offset selection Offset (O)
17 1 0 0 0 1 |Offset and time period 1 O+P1
18 1 0 0 1 0 |Offset and time period 2 O+P2
19 1 0 0 1 1 |Offsetandtime period1and2 |O+P1+P2
20 1 0 1 0 0 |Offset and time period 3 O+P3
21 1 0 1 0 1 |Offset and time period 1and3 |O+P1+P3
22 1 0 1 1 0 |Offset and time period 2and 3  |O+P2+P3
23 1 0 1 1 1 |Offset and time period 1, 2 and 3|O+P1+P2+P3
24 1 1 0 0 0 |Offset and time period 4 O+P4
25 1 1 0 0 1 |Offset andtime period 1 and4 |O+P1+P4
26 1 1 0 1 0 |Offset and time period 2and4 |O+P2+P4
27 1 1 0 1 1 |Offset and time period 1,2 an4 |O+P1+P2+P4
28 1 1 1 0 0 |Offset and time period 3and4 |O+P3+P4
29 1 1 1 0 1 |Offset and time period 1, 3 and 4|O+P1+P3+P4
30 1 1 1 1 0 |Offset and time period 2 , 3 and 4|O+P2+P3+P4
31 1 1] 1]1]1 gr‘:f;jt and time period 1, 2., 35, b1, poip3eps

Reference frequency and motor rotation direction are controlled by RTC function.

16-36=0: RTC speed selection is disabled.

16-36=1: Timer 1 is enabled.

Reference frequency = Frequency Setting of Speed-Stage 0 (05-01)

16-36=2: Timer 2 is enabled.

Reference frequency = Frequency Setting of Speed-Stage 0 (05-01)

16-36=3: Timer 3 is enabled.

Reference frequency = Frequency Setting of Speed-Stage 0 (05-01)

16-36=4: Timer 4 is enabled.

Reference frequency = Frequency Setting of Speed-Stage 0 (05-01)
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16-36=4: Timer 1 and 2 are enabled.

Frequency reference is controlled by the simultaneous operation of timer 1 and 2.

Notes:
- The inverter runs using the start of a specific timer without being affected by other timers.
- The RTC speed setting (16-36) is affected by timer period 1 to 4 (P1~P4) using RTC rotation direction
(16-37).

Example:

When the selection of RTC speed is set to 5 (timer 1+2), source of run command (00-02) and source of frequency
command (00-05) are required to be set to RTC to have the frequency reference be controlled by RTC timer 1
and 2.

Refer to Table 4.3.14 for more information.

Note: Selection of RTC Rotation Direction (16-37) depends on Motor Direction Lock Selection(11-00).

Table 4.3.14 Reference frequency is determined by timer 1 and 2

i 3 Main Frequency Command g Selection of rotation
Timer 1| Timer 2 Source of frequency settin ; .
! I Source Selection (00-05) 5 quency 'ng direction
0 0 6(RTC) Set by frequency setting of By RTC 1 (16-37)

speed-stage 0 (05-01)

Set by frequency setting of

1 0 6(RTC) speed-stage 1 (06.01) By RTC 2 (16-37)
Set by frequency setting of

0 1 6(RTC) Speeé’_stage ) (5’6_02) 9 By RTC 3 (16-37)

1 1 6(RTC) Set by frequency setting of By RTC 4 (16-37)

speed-stage 3 (06-03)

RTC function is disabled when:

- Multi-function terminal (03-00~03-05) is set to fire mode.
- KEB function is enabled
B Source of main frequency of RTC function is according to Table 4.3.14 and also can refer to main
and alternative frequency command modes (00-07).
B If main run command source selection (00-02) is set to 0~3 (0: keypad, 1: external terminal, 2:
communication control, 3: PLC), refer to Table 4.3.15 for the relationship between main run
command and RTC timer status.

Table 4.3.15 Relationship between main run command and RTC timer status

N T ekl RTC timer x status Inverter status
00-02
0~3 0 Inverter cannot run (without run command)
0~3 1 Inverter cannot run (without run command)
4 0 Inverter cannot run (RTC timer is disabled)
Inverter runs and rotates depending on the function of
4 ! 16-37
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RTC timer example:

Inverter running on Monday between 6:00 AM to 10:00 PM.
Inverter running on Tuesday to Friday between 8:00 AM to 8:00 PM.
Inverter running on Saturday between 8:00 AM to 6:00 PM.
Inverter running on Sunday between 8:00 AM to 12:00 PM.

Motor running on weekdays (Mon. to Fri.) at speed 1 and on weekends at speed 2.

24:
22:
20:
18:
16:
14:
12:
10:
08:
06:
04:
02:
00:

Time

00
00
00
00
00
00
00
00
00
00
00
00
00

A

A

-
e

period 1 Time period 2

(PD) (P2)

Time
1Irre

period 3

(F3)

Time

period 4

(P4)

Mon Tue Wed Thu Fri

<«— weekdays —— >

Sat

Sun

<«— weekends—>

Figure 4.3.87 RTC timer (example)
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@ Start up the timer in the parameter group 16 (Set the internal time first to enable this function).
Set the correct date and time in the parameters 16-11 and 16-12 and set parameter 16-13 to 1(enable
RTC timer function).

@ Set time period 1 (P1)
Start time 1: 16-14 = 06:00:00 (6:00 AM)
Stop time 1: 16-15 = 22:00:00 (10:00 PM)
Start date 1: 16-16 = 1 (Monday)
Stop date 1: 16-17 = 1 (Monday)

® Set time period 2 (P2)
Start time 2: 16-18 = 08:00:00 (8:00 AM)
Stop time 2: 16-19 = 20:00:00 (8:00 PM)
Start date 2: 16-20 = 2 (Tuesday)
Stop date 2: 16-21 =5 (Friday)

@ Set time period 3 (P3)
Start time 3: 16-22 = 08:00:00 (8:00 AM)
Stop time 3: 16-23 = 18:00:00 (6:00 PM)
Start date 3: 16-24 = 6 (Saturday)
Stop date 3: 16-25 = 6 (Saturday)

® Set time period 4 (P4)
Start time 4: 16-26 = 08:00:00 (8:00 AM)
Stop time 4: 16-27 = 12:00:00 (12:00 AM)
Start date 4: 16-28 = 7 (Sunday)
Stop date 4: 16-29 = 7 (Sunday)

® Timer 1is enabled to set all the time periods (P1, P2, P3, P4)
16-32 = 15: Source of timer 1 = P1 + P2 + P3 + P4)

@ Selection of RTC speed is determined by timer 1
16-36 = 1: Timer 1 is enabled.
Frequency setting is speed-stage 0 (05-01).
Rotation direction (16-37) is set to 0000b.
Then, the rotation direction of time period 1~4 (P1~P4) is corresponding to the setting of 16-37.

Choose two constant speeds (speed 1 & speed 2)
16-36 = 5: Timer 1+2 is enabled.
When timer 1 is enabled, frequency setting is speed-stage 1; while timer 2 is enabled, frequency setting is
speed-stage 2.
Rotation direction (16-37) is set to 0000b.
Then, when timer 1 and timer 2 are active, direction of motor rotation is forward rotation.

Note: Select RTC offset (16-30) and set RTC offset time (16-31) to enable the offset time. Inverter runs
depending on the arranging time period to timer function. Refer to the following Fig.4.3.88.
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Multi-function digital input
(G03- 00 to 03- 05 = 56)

\4
—

Offset Time

\4
—

l—— Timegap —>
! (G16- 31) !

Figure 4.3.88 Operation of offset time

Example:
Inverter runs at the time period defined by P1:

When 16-36=1 (selection of RTC speed is set to timer 1) and 16-32=17 (offset + PI), RTC offset (16-30) is
controlled by DI and the offset time is set via 16-31. Activate the DI and RTC will immediately turn on.

If the timer source is set to 15 (P1+P2+P3+P4), press “STOP” key at the time period 1 (P1). Normally the RTC will
start automatically at the beginning of the next time period (P2) but it can be setup to start via a DI (16-30 = 2).
The inverter and RTC start running again when activating the DI.

Notes:
If the “STOP” key is pressed within the time period the inverter can be re-started by:
- Setting the RTC offset selection (16-30) to 2 (set by DI) and set DI to 56 (RTC Offset Enable).
- Setting the RTC offset (16-30) to enabled.

Note:
RTC Accuracy:
Temperature Deviation
+25 °C (77 °F) +/-3 sec./ day
-20 / +50°C (-4/ 122°F) | +/-6 sec./ day
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| Group 17: IM Motor Automatic Tuning Parameters

17-00 Mode Selection of Automatic Tuning
[0] : Rotation Auto-Tune
[1] : Static Auto-Tune
Range [2] : R1 Tuning (Stator Resistance Measurement)
[4] : Loop Adjust (Current Loop PID Adjustment)
[5] : Rotation Auto-Tune (with Loop Adjust, Stator Resistance, and Rotation)
[6] : Static Auto-Tuning (with Loop Adjust, Stator Resistance, and Static)
17-01 Motor Rated Output Power
Range [0.00~600.00] KW
17-02 Motor Rated Current
Range 10%~200% of the inverter rated current in V/F control mode
25%~200% of the inverter rated current in SLV control mode
17-03 Motor Rated Voltage™
Range [0.0~255.0] V: 230V
[0.0~510.0] V: 460V
17-04 Motor Rated Frequency
Range [10.0~400.0] Hz
17-05 Motor Rated Speed
Range [0~24000] rpm
17-06 Pole Number of Motor
Range [2~16] pole (Even)
17-08 Motor No-load Voltage
Range [50~240] V: 220V
[100~480] V: 440V
17-09 Motor Excitation Current
Range [0.01~600.00] A (15%~70% motor rated current)
17-10 Automatic Tuning Start
Range [0] : Disable
[1] : Enable
17-11 Error History of Automatic Tuning
[0] : No Error
[1] : Motor Data Error
[2] : Stator Resistance Tuning Error
[3] : Leakage Induction Tuning Error
[4] : Rotor Resistance Tuning Error
Range . .
[5] : Mutual Induction Tuning Error
[6] : Reserved
[7) : DT Error
[8] : Motor Acceleration Error
[9] : warning
17-12 Leakage Inductance Ratio
Range [0.1~15.0] %
17-13 Slip Frequency
Range [0.10~20.00) Hz

*1. Values of motor rated voltage are for 230V class, double the values for 460V class.
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*2. The setting range of motor rated frequency is 0.0 to 400.0 Hz.

Auto-tuning

Based on the motor nameplate set the motor rated output power (17-01), motor output rated current (17-02),
motor rated voltage (17-03), motor rated frequency (17-04), motor rated speed (17-05) and number of motor

poles (17-06) to perform an auto-tune.

m  Automatic tuning mode selection (17-00)
17-00=0: Perform rotational auto-tune (High performance auto-tune)

17-00=1: Perform a static non-rotational auto-tune
Motor does not rotate during auto-tuning and this tuning causes lower power at low speed.

17-00=2: Perform stator resistance non-rotational auto-tune (V/F mode) when using long motor leads.
This tuning causes lower power at low speed.

17-00=3: Reserved

17-00=4: Performance improvement (speed and torque regulation) in vector control mode

m  Motor rated output power (17-01)
Set by inverter capacity (13-00)

m  Motor rated current (17-02)

Set by inverter capacity (13-00)

Set the range to 10 %~200 % of the inverter rated current.
m  Motor rated voltage (17-03)
m  Motor rated frequency (17-04)

m  Motor rated speed (17-05)

When tuning a special motor (e.g. constant power motor, high-speed spindle motor), with a motor rated voltage or
rated motor frequency that is lower than a standard AC motor, it is necessary to confirm the motor nameplate
information or the motor test report.

Prevent the inverter output voltage from saturation when the motor rated voltage is higher than the inverter input
voltage (see Example 1).

Example 1: Motor rated voltage (440V/60Hz) is higher than the inverter input voltage (380V/50 Hz).

Output
Voltage Inverter
A
—
ST |V A ® Q)
\V/50H 440V/60H
17-03 - 380V/50Hz 0V/60Hz

! > Output
17-0460Hz Frequency

L Rated frequency (for motor nameplate)
Motor rated frequency (for auto-tuning operation)

Motor rated voltage (for auto-tuning operation)

Rated voltage (for motor nameplate)
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Figure 4.3.89 Rated voltage and frequency settings

Step 1: Set motor rated voltage, 17-03=440V.
Step 2: Set no-load voltage, 17-08=360V, lower the input voltage by 20V when operating in torque control.
Step 3: Set motor rated frequency:

(Inverter input power voltage) 380V

17-04 = (Rated frequency of motor nameplate) X = 60Hz X
(Rated frequency of motor nameplate) 440V

=51.8Hz

Step 4: Automatically tuning
Parameter 01-12 (Fbase) is automatically set during auto-tuning. Parameter 01-12 (Fbase) is set to the motor
rated frequency.

Step 5: Set the 01-12 (Fbase) to the motor rated frequency on the motor nameplate. If the maximum output
frequency (01-02, Fmax) and base frequency (01-12, Fbase) are different, set the maximum output frequency
when the auto- tuning (01-02, Fmax) is completed.

When the inverter input voltage (or frequency) is higher than the motor rated voltage (or frequency), set the motor
rated voltage (17-03) and the motor rated frequency (17-04) to the rated frequency on the motor nameplate.

Example 2: The inverter input voltage and frequency (440V/50Hz) are higher than the motor rated voltage and
frequency (380V/33Hz), set 17-03 to 380V (rated motor voltage) and 17-04 to 33Hz (motor rated frequency).

m Number of poles (17-06)
Set the motor pole number with its range is 2, 4, 6, 8 and 16 poles.

m Motor no-load voltage (17-08)

a) Motor no-load voltage is mainly used in SLV mode, set to value 10~50V lower than the input voltage to
ensure good torque performance at the motor rated frequency.

b) Setto 85 ~ 95% of the motor rated voltage. In general, the no-load voltage can be closer to the motor
rated voltage for larger motors, but cannot exceed the motor rated voltage.

¢) The motor no-load voltage can be set to a value greater than the actual input voltage. In this case the
motor can only operates under relatively low frequency. If the motor operates at the rated frequency an
over voltage condition may occur.

d) The higher the motor power the higher the no-load voltage is.

e) A smaller no-load voltage will reduce the no-load current.

f) When load is applied the magnetic flux is weakened and the motor current increases.

g) A higher no-load voltage results in a higher no-load current.

h) When load is applied the magnetic flux weakens and the motor current increases. Increasing the
magnetic flux generates back EMF and results in poor torque control.

m Motor excitation current (17-09)
a) Only the static-type or stator resistance measurement auto-tuning (17-00=1 or 17-00=2) can be set. This
data can be obtained by manual tuning. Normally, it does not require adjusting.
b) Motor excitation current is used for non-rotational auto-tuning.
c) The setting range of motor excitation current is 15%~70% of the motor rated current.
d) If this parameter is not set, the inverter calculates the motor related parameters.

m Automatic tuning start (17-10)
Set parameter 17-10 to 1 and press ENTER the inverter will display “Atrdy” for Auto-tune ready. Next, press
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RUN key to start the auto-tune procedure. During auto-tuning the keypad will display “Atune “for Auto-tune in
progress. When the motor is successfully tuned, the keypad shows "AtEnd".

m Error history of automatic tuning (17-11)
If auto-tuning fails the keypad will display the AtErr" message and the auto-tune cause is shown in parameter
17-11. Refer to section 5 for troubleshooting and possible automatic tuning error causes.

Note: The motor tuning error history (17-11) shows the tuning result of the last auto-tune. No error is displayed
when auto-tune is aborted or when the last auto-tune was successful.

m Motor Leakage Inductance Ratio (17-12)

a) Only stator resistance measurement auto-tuning (17-00=2) can be set. Data can be obtained by manual
tuning. Normally, it does not require adjustment.

b) Mainly used during non-rotational auto-tuning. The default setting is 3.4%. It is required to perform an auto
tune to save the adjusted value into parameter 02-33.

c) If this parameter is not set, the inverter automatically calculates the motor related parameters.

m Motor Slip Frequency (17-13)
a) Only stator resistance measurement auto-tuning (17-00=2) can be set. Data can be obtained by manual
tuning. Normally, it does not require adjustment.
b) Mainly used for non-rotational auto-tuning. The default setting is 1Hz. It is required to perform an auto tune
to save the adjusted value into parameter 02-34.
c) If this parameter is not set, the inverter automatically calculates the motor related parameters.

Notes:
- Perform the “Stator resistance measurement” (17-00=2) auto-tune if the inverter/motor leads are longer than
167t (50m).
- For the best performance in vector control mode perform the rotary-type automatic tune (17-00=0) first (using
short motor leads between the inverter and motor) and a “Stator resistance measurement” (17-00=2) next.
- If a rotary auto-tune (17-00=0) cannot be performed, manually enter the mutual induction (02-18), excitation
current (02-09), core saturation compensation factor 1 - 3 (02-11 - 02-13).

- Perform the “Stator resistance measurement” (17-00=2) in V/F control when inverter/motor leads are longer
than 167ft (50m).
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| Group 18: Slip Compensation Parameters

18-00 Slip Compensation Gain at Low Speed
Range [0.00~2.50 ]
18-01 Slip Compensation Gain at High Speed
Range [-1.00~1.00]
18-02 Slip Compensation Limit
Range [0-250] %
18-03 Slip Compensation Filter Time
Range [0.0~10.0] sec
18-04 Regenerative Slip Compensation Selection
Range [0] : Disable
[1] : Enable
18-05 FOC Delay Time
Range [1~1000] msec
18-06 FOC Gain
Range [0.00~2.00)

Slip compensation automatically adjusts the output frequency based on the motor load to improve the speed
accuracy of the motor mainly in V/F mode.

The slip compensation function compensates for the motor slip to match the actual motor speed to the reference
frequency.

Slip compensation adjustment in V/F mode
18-00: Slip compensation gain at low speed

The adjustment of slip compensation gain at low speed follows the below procedure:
1. Set the rated slip and the motor no-load current (02-00).
2. Set the slip compensation (18-00) to1.0 (factory default setting is 0.0 in V / F control mode)

3. For the operation with a load attached, measure the speed and adjust the slip gain (18-00) accordingly

(increase in steps of 0.1).
- If the motor speed is lower than frequency reference, increase the value of 18-00.
- If the motor speed is higher than frequency reference, decrease the value of 18-00.

When the output current is greater than the no-load current (02-00), the slip compensation is enabled and the
output frequency increases from fl to f2. Refer to Fig.4.3.90., the slip compensation value is calculated as
follows:

[Output current (12-08) — motor no-load current (02-00)]

Slip compensation value = Motor rated sync induction rotation difference X
[Motor output rated current (02-01) —motor no-load current (02-00)]

Smaller Load f1 f2 Larger Load
\ > Speed

Figure 4.3.90 Slip compensation output frequency
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18-02: Slip compensation limit
Sets slip compensation limit in constant torque and the constant power operation (Fig.4.3.91).
If 18-02 is 0%, the slip compensation limit is disabled.

Slip Compensation Limit

01-02
———|x 18-04
01-12

A

18-04

v

Fbase Fmax

(01-12) (01-02)
Figure 4.3.91 Slip compensation limit

When the slip compensation gain 18-00 at low speed is adjusted, and the actual motor speed is still lower than
the reference frequency, the motor may be limited by the slip compensation limit.

Note: Make sure that the slip compensation limit 18-02 does not exceed the maximum allowed system limit.
18-03: Slip compensation filter

Set slip compensation filter time in V/F mode

18-04: Regenerating slip compensation selection

The selections to enable or disable the slip compensation function during regeneration.

To enable slip compensation during regeneration caused by deceleration (SLV mode), set 18-04 to 1 in case
speed accuracy is required. When the slip compensation function is used regenerative energy might increase
temporarily (18-04= 1) therefore a braking module might be required.

SLV mode adjustment

18-00: Slip compensation gain

a) Slip compensation can be used to control the full rang speed accuracy under load condition.

b) If the speed is lower than 2 Hz and the motor speed decreases, increase the value of 18-00.

c) If the speed is lower than 2 Hz and the motor speed increases, reduce the value of 18-00.

Slip compensation gain uses a single value for the whole speed range. As a result the slip compensation
accuracy at low speed is high but slight inaccuracies might occur at high speeds.

Adjust parameter 18-02 together with the compensation value or continue to adjust 18-00 if the speed accuracy at
higher speed is not acceptable. Please note adjusting these parameters might impact the accuracy at lower
speeds.

The impact of 18-00 on the torque and the speed are shown in Fig.4.3.92.
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p Speed
Figure 4.3.92 18-00 Effect on the torque and speed

18-01: Slip compensation gain at high speed

It is not required to adjust the Slip compensation gain at high speed if the motor is loaded. After adjusting
parameter 18-00 it is recommended to increase the reference frequency and check the motor speed. In case of a
speed error increase the value of 18-01 to adjust the compensation. Increase the motor rated frequency (01-12
base frequency) and increase the value of 18-01 to reduce the speed error. If the speed accuracy becomes worse
due to an increase in motor temperature it is recommended to use a combination of 18-00 and 18-01 for
adjustment.

Compared to 18-00, 18-01 serves as a variable gain for the full speed range. Parameter 18-01 determines the slip
compensation at the motor rated speed and is calculated follows:

[Slip compensation gain at high speed x frequency reference]

Slip compensation gain = Slip compensation gain at low speed +
[Motor rated frequency]

Slip compensation
A

Frequency
» Reference

Figure 4.3.93 18-00/18-01 Slip compensation gain versus frequency reference
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Figure 4.3.94 18-01 Effect on torque speed curve

18-05: FOC (Flux Orient Control) delay time

In the SLV mode, the slip compensation of the magnetic flux depends on the torque current and excitation current.
If the motor load rises above 100% while running at the motor rated frequency, the motor voltage and resistance
drops sharply, which may cause the inverter output to saturate and current jitter occur. The magnetic flux slip
compensation will independently control the torque current and the excitation current to prevent increasing and
decreasing of the current (jitter). For slow speed or fixed speed operation, 18-05 may be increased. For fast
operation adjust 18-06.

18-06: Slip compensation gain

If the motor is jittering at the rated frequency under full load, the value of 18-06 may gradually be reduced to zero
to reduce current jitter.
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| Group 20 Speed Control Parameters

20-00 ASR Gain 1
Range [0.00~250.00]
20-01 ASR Integral Time 1
Range [0.001~10.000] Sec
20-02 ASR Gain 2
Range [0.00~250.00]
20-03 ASR Integral Time 2
Range [0.001~10.000] Sec
20-04 ASR Integral Time Limit
Range [0~300] %
20-07 Selection of Acceleration and Deceleration of P/PI
[0]: Pl speed control will be enabled only in constant speed. For accel/decel, only use
Range P control.
[1] : Speed control is enabled either in constant speed or accel/decal.
20-08 ASR Delay Time
Range [0.000~0.500 ] Sec
20-09 Speed Observer Proportional (P) Gain 1
Range [0.00~2.55]
20-10 Speed Observer Integral(l) Time 1
Range [0.01~10.00] Sec
20-11 Speed Observer Proportional (P) Gain 2
Range [0.00~2.55]
20-12 Speed Observer Integral(l) Time 2
Range [0.01~10.00] Sec
20-13 Low-pass Filter Time Constant of Speed Feedback 1
Range [1~1000] mSec
20-14 Low-pass Filter Time Constant of Speed Feedback 2
Range [1~1000] mSec
20-15 ASR Gain Change Frequency 1
Range [0.0~400.0] Hz
20-16 ASR Gain Change Frequency 2
[0.0~400.0] Hz
20-17 Torque Compensation Gain at Low Speed
Range [0.00~2.50]
20-18 Torque Compensation Gain at High Speed
Range [-10~-10] %
20-33 Constant Speed Detection Level
Range [0.1~5.0] %

The following figure an overview of the automatic speed regulator (ASR) block.

SLV control mode:

The ASR function adjusts the output frequency to control the motor speed to minimize the difference between the
frequency reference and actual motor speed.
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The ASR controller in SLV mode uses a speed estimator to estimate the motor speed. In order to reduce speed
feedback signal interference, a low-pass filter and speed feedback compensator can be enabled.

The ASR integrator output can be disabled or limited. The ASR output is passed through a low-pass filter.

Primary Torque
delay time Limit
Frequency +
+
Reference P 20-00 - 20-08 Torque
O 20-02 Reference
- A +
I Limit
|
o 20-01 |
= 20-03 N 20-07 = 1 (during accel/decel)
rf 20-07 =0
Speed = Speed Control Integral Reset
) Feedback 03-00 to 03-05 =43
LP Filter Compensator
20-13 | 20-17 Speed [
Speed 20-14 | 20-18 Observer Motor Voltage
Observer Motor Current

Feedback p +
20-09
20-11

Observer +

Error
|

20-10
20-12

Figure 4.3.95 ASR block diagram (SLV mode)

ASR setting (SLV control mode)

In SLV mode the ASR gain is divided into a high-speed and low-speed section. The speed controller has a
high-speed gain 20-00/20-01 and a low-speed gain 20-02/20-03 that can be set independently.

a)

b)

The high/low switch frequency can be set with parameter 20-15 and 20-16. Similar to the ASR gain, the
speed estimator has a high-speed gain 20-09/20-10 and a low-speed gain 20-11/20-12.

The speed estimator has a low-pass filter to reduce the speed feedback interference, parameter 20-13
and 20-14 are active at high speed as well as low speed. The switch between the high-speed and the
low-speed is set by parameter 20-15 and 20-16.

20-17 sets the low-speed compensation gain of the speed feedback.

20-18 sets the high-speed compensation gain of the speed feedback.

When the frequency reference is rises above the value set in 20-16, the ASR gain used is set by
parameters 20-00 and 20-01.

When the frequency reference falls below the value set in 20-15, the ASR gain used is set by parameters
20-02 and 20-03.

Gain time constant is adjusted linearly when the speed command falls within the range of 20-15 to 20-16,
for a smooth operation.
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Figure 4.3.96 ASR gain setting (SLV mode)

Tuning the speed control gain

a. Gain adjustment at minimum output frequency
- Motor is running minimum output frequency (Fmin, 01-08).
- Adjust the Maximum ASR proportional gain 2 (20-02) without causing instability.
- Adjust the Minimum ASR integration time 2 (20-03) without causing instability.
- Ensure the output current is lower than 50% of inverter rated current. If the output current is more than 50% of
inverter rated current, decrease the setting value of parameter 20-02 and increase the value of 20-03.

b. Gain adjustment at maximum output frequency
- Motor is running at maximum output frequency (Fmax, 01-02).
- Adjust the Maximum ASR proportional gainl (20-00) without causing instability.
- Adjust the Minimum ASR integration time 1 (20-02) without causing instability.

c. Gain adjustment of accel./ decel. integral control
- When 20-07=1, enabled for automatic speed regulation at constant speed and during acceleration /
deceleration.
- Integral control makes the motor speed react as possible reach to the target speed but may cause instability.
Refer to Fig. 4.3.97 & Fig.4.3.98.

When 20-07=1, Enable ASR Proportion (P) and Integer () control during accel/ decel. / constant speed operation.

When 20-07=0, Enable ASR Proportion (P) and Integer () control only during constant speed operation and ASR
P control during acceleration / deceleration.

Parameter 20-33 (Constant Speed Detection Level) is used to set a constant speed detection bandwidth active
only when 20-07 is set 0 and frequency command source is set to analog input. Adjust the value of parameter
20-33 to compensate for noise during constant speed operation.

During ASR gain tuning, the multi-function analog output (AO1 and AO2 terminal) can be used to monitor the
output frequency and motor speed (as shown in Fig.4.3.96).

SLV mode gain tuning (20-00~20-03, 20-09~20-18)

a) Complete the parameter tuning in normal operation.
b) Increase ASR proportional gain 1 (20-00), ASR proportional gain 2 (20-02), carefully monitor system
stability.
Use parameter 20-00 and 20-02 to adjust the speed response for each cycle. Tuning the settings of 20-00, 20-02
can increase system response, but may cause system instability. See Fig.4.3.97.
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Spfed @ : 20-00 setting is too high(oscillation occurs)
/ @ : 20-00 setting is too low(slow response)

>t

Figure 4.3.97 System res\bonse of ASR proportion gain

a) Reduce ASR integral time 1(20-01), ASR integral time 2 (20-02) and carefully monitor system stability.
1. A long integral time will result in poor system response.
2. If the integral time setting is too short, the system may become unstable Refer to the following figure.

While tuning ASR P and | gain the system may overshoot and an over voltage condition can occur. A braking unit
(braking resistor) can be used to avoid an over voltage condition.

Motor

Speed @: 20-01 setting is too short(oscillation occurs)

@ @: 20-01 setting is too long(slow response)

-

Figure 4.3.98 The response of ASR integral time

Both low-speed ASR gain and the high-speed gain can be set to the same values and only require to be adjusted
in case of system instability.

In case tuning of the ASR P and | gain 20-00~20-03 does not improve the system response, reduce the low-pass
filter time constant 20-13~20-14 to increase the bandwidth of the feedback system and re-tune the ASR gain.

® Tune low-speed low-pass filter time constant 20-14, make sure the reference frequency is below parameter
20-15 value.

® Tune high-speed low-pass filter time constant 20-13 at frequency reference, make sure the reference
frequency is above parameter 20-16 value.

m Increasing the low-pass filter time constant can limit the bandwidth of the speed feedback system and may
reduce the system response. Increasing the low-pass time reduces the speed feedback signal interference but
may results in sluggish system response when the load suddenly changes. Adjust the low-pass filter time if the
load stays fairly constant during normal operation. The low bandwidth of the speed feedback must be
supported by the low gain of ASR to ensure the stable operation.

m Decreasing the low-pass filter time constant may increase the bandwidth of the speed feedback and the
system response. Decreasing the low-pass time may increase the speed feedback interference resulting in
system instability when the load suddenly changes. Decrease the low-pass filter time is a quick system
response is required for rapidly changing loads. The high bandwidth of the speed feedback allows for a relative
high ASR gain.
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In case tuning 20-00 ~ 20-03 and the low-pass filter time constant 20-13 do not improve the system response
time, tuning the Pl gain 20-09 ~ 20-12 of the speed estimator may be required.

Setting a high gain for the speed estimator (high proportion (P) gain and small integral (I) time) increases the
bandwidth of the speed feedback, but may cause speed feedback interference resulting in system instability.
Setting a low gain for the speed estimator (small proportion (P) gain and high integral (I) time) decreases the
bandwidth of the speed feedback, may improve speed feedback interference resulting in a more stable
system.

The default values for the ASR can be used in most applications, no adjustment is required. Adjusting the
low-pass filter time and speed estimator gains requires a good understanding of the overall system.
Parameter 20-15 sets the gain switch frequency at low-speed and parameter 20-16 sets the gain switch
frequency at high-speed.

Operating at a speed below 20-15 will result in a larger excitation current for low-speed operation accuracy.
When the frequency reference rises above 20-16, the inverter will output the rated excitation current at the
no-load voltage (02-19).

For general purpose applications parameter 20-15 should be set to a value of 5 ~ 50% of the motor base
frequency.

If this value is too high, the inverter output may saturate. Parameter 20-16 should be set to a value of 4Hz or
more above the value of 20-08.

When experiencing speed jitter at high speed and stable operation during mid-range speed while operating a
heavy load (>100%), it is recommended to reduce the no-load voltage (02-19) or tune the FOC parameters
(18-05 ~ 18-06).

Parameter 20-17 and 20-18 are for compensating speed feedback at low speed and high speed.

Use parameter 20-17 to adjust the torque compensation gain for the low speed range. By tuning 20-17an
offset is added to the torque-speed curve. Increase 20-17 when the no-load speed is lower than the frequency
reference. Decrease 20-17 when the no-load speed is higher than the frequency reference. The effect on the
torque-speed curve from 20-17 is shown as the following figure:

Torque
A Decrease 20-17 Increase 20-17
- —

P Speed

Figure 4.3.99 Effect on the torque-speed curve from 20-17

Use parameter 20-18 to adjust the torque compensation gain for middle to high speed range. For most general
purpose applications it is not necessary to adjust the 20-18. By tuning 20-18an offset is added to the
torque-speed curve. Increase 20-18 when the no-load speed is lower than the frequency reference. Decrease
20-18 when the no-load speed is higher than the frequency reference. The effect on the torque-speed curve
from 20-18 is shown as the following Fig.4.3.100.
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» Speed

Figure 4.3.100 Effect on the torque-speed curve from 20-17

®  ASR main delay time (20-08).
a) Does not required to be adjusted for general purpose applications
b)  When the set value of 20-08 is set high, the speed response and therefore system response will
decrease improving system stability.

a. ASR Integral Time Limit (20-04)
a) Setting a small value may prevent system response when the load suddenly changes.

Note:

- Specification for no-load speed circuit bandwidth in vector control:
1. 50 Hz is for control modes of SV / PMSV.
2. 10 Hz is for control modes of SLV / PMSLV.

- Speed response is affected by kp adjustment, inertia, load and motor temperature and the bandwidth will
decrease slightly while controlling the application.

20-34 Compensation Gain During Speed Drop
Range [0.00~256001]

20-35 Compensation Time During Speed Drop
Range [0~30000]1 mSec

Decreasing the torque compensation value can reduce the response of the ASR during a momentary change in
load. Refer to Fig. 4.3.97 & Fig. 4.3.98.

20-34 Compensation Gain During Speed Drop:

The effect of the Compensation Gain During Speed Drop is the same as the proportional gain of ASR (20-00,
20-02) but active only during the Compensation Time During Speed Drop (20-35) for large speed fluctuation to
prevent the system instability.

20-35 Compensation Time During Speed Drop:

This time constant used to prevent system instability cause by parameter 20-34. Note increased compensation
time can lead to a slower output response which is can affect derating compensation in negative way.

The recommended setting value of 20-34 is 30~50 and that of 20-35 is 50~100ms.
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| Group 21 Torque Control Parameters

21-05 Positive Torque Limit

Range [0~160] %

21-06 Negative Torgue Limit

Range [0-~160] %

21-07 Forward Regenerative Torque Limit
Range [0~160] %

21-08 Reversal Regenerative Torque Limit
Range [0~160] %

Torque limit can be set in two ways:
- Use torque limit parameters (21-05 to 21-08) to set a fixed torque limit.
- Set the torque limit by using the multi-function analog input (Al2).

There are four torque limits that can be set separately, one for each quadrant:

(I) Positive torque limit in forward direction (21-05 positive torque limit)

(I) Positive torque limit of reverse direction (21-08 negative torque limit)

(1) Negative torque limit in reverse direction (21-06 forward regenerating torque limit)
(IV) Negative torque limit in forward direction (21-07 reversal regenerating torque limit)

Refer to Fig.4.3.101.
Output Torque (T)

?
21-08 | 21-05 .
Positive torque
I: Positive torque
II: Reverse generating I !
I1l: Negative drive > Motor Speed
IV: Forward generating 1
1l v
Negative torque
21-06 | 21-07
Reverse Forward _*
. . —>
direction direction

Figure 4.3.101 Torque limit setting

Torque limit setting by using multi-function analog input Al2 (04-05)
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Table 4.3.16 Torque limit analog input

04-05 (Al2) Function
11 Positive torque limit
12 Negative torque limit
13 Regenerative torque limit (for both forward and reversal directions).
14 Positive/negative torque limit (positive and negative detection torque limit )

Set the analog input terminal (Al2) signal level (04-00), gain (04-07) and bias (04-08)
The default setting for the analog input Al2 is 0 -10V representing 0 — 100% of the motor rated torque).

Fig.4.3.102 shows the relationship between the output torque and the torque limit.

Output Torque (T)
A
II: Reverse

regenerating I: Forward driving

———————————————————————————— (Positive torque limit, 04-05=11)
|

————————————————————————————— (Positive / negative torque limit, 04-05=14)

——> Motor Speed (N)

S (Regenerative torque limit, 04-05=13)

———————————————————————————— (Negative torque limit, 04-05=12)

———————————————————————————— (Positive / negative torque limit, 04-05=14)

IIl: Reverse driving IV: Forward generating

Figure 4.3.102 Analog input torque limit (Al2)

When the analog input is set to positive torque limit (value = 11) the torque limit is active in the third and fourth
guadrant.in the reverse direction (regenerative torque in the second quadrant).

When the analog input is set to negative torque limit (value = 12) the torque limit is active in the third and fourth
quadrant.

When the analog input is set to regenerative torque limit (value = 13) the torque limit is active in the second and
fourth quadrant can be controlled.

When the analog input is set to positive/negative torque limit (value = 14) the torque limit is active in all four
guadrants.

When the analog input is at maximum (10V or 20mA), the torque limit is 100% of the motor rated torque. In order
to increase the torque limit above 100% the analog input gain (04-07) has to set to a value greater than 100%. For
example: 160.0% of the gain will result in the torque limit of 160% of motor rated torque at 10V (20mA) analog
input level.
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Group 22: PM Motor Parameters (PM Control Mode)

22-00 Rated Power of PM Motor
Range [0.00~600.001 Kw

22-02 Rated Current of PM Motor
Range 25%~200% of inverter’s rated current
22-03 Pole Number of PM Motor
Range [2-96] Poles

22-04 Rated RPM of PM Motor
Range [1~60000] rpm

22-05 Maximum RPM of PM Motor
Range [1~60000] rpm

22-06 PM Motor Rated Freguency
Range [0.0~400.0] Hz

22-10 PM SLV Start Current
Range [0.0~120.0] %

22-11 DC Injection Current Level
Range [0.0~100.0] %

22-12 Speed Observer kp Value
Range [1~10000])

22-13 Speed Observer kl Value
Range [1-~1024)

22-14 PM Motor Stator Resistance
Range [0.001 ~ 30.000] Q

22-15 PM Motor D-axis Inductance
Range [0.01 ~300.00] mH

22-16 PM Motor Q-axis Inductance
Range [0.01 ~300.00] mH

22-18 Flux-Weakening Control
Range [0~100] %

The PM parameter group can be restored to factory default be initializing the inverter (13-08).
PM motor rated power (22-00)

Set the motor power according to the motor nameplate.

PM motor rated current (22-02)

Set the motor full load according to the motor nameplate.

PM motor pole number (22-03)

Set the number of motor poles according to the motor nameplate.

PM motor rated speed (22-04)

Set parameter 22-04 or 22-06, the inverter will automatically calculate one or the other.

Set the motor rated speed in rpm according to the motor nameplate.
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Note:
Only set parameter 22-04 or 22-06, the inverter will automatically calculate the other one.

Formula: n (22-04) = 120*f (22-06) / P(22-03)

PM motor maximum rotation speed (22-05)

Set the maximum motor rated speed in rpm according to the motor nameplate.

PM motor rated frequency (22-06)

Set the motor rated frequency according to the motor nameplate.

PM SLV Start Current (22-10)

Set the torque current at start up as % of motor rated current.

DC Injection Current (22-11)

Set the auto-tuning DC injection current of the permanent magnet (PM) motor as % of motor rated current.
Speed Estimation kp Value (22-12) & Speed Estimation kl Value (22-13)

Performance of speed response adjustment:

The higher the setting value is, the faster the motor response becomes; may result in instability of the motor load.

The lower the setting value is, the larger the speed deviation becomes. So, please adjust the proper setting value
depending on the field apparatus.

PM Armature Resistance (22-14)

Set the motor resistance per phase in unit of 0.001Q. This parameter is automatically set during motor auto-tuning
(22-21).

Note: The motor resistance is different from the line resistance.
PM Motor D-axis Inductance (22-15)

Set motor D-axis inductance in unit of 0.01mH. This parameter is automatically set during motor auto-tuning
(22-21).

PM Motor Q-axis Inductance (22-16)

Set motor Q-axis inductance in unit of 0.0lmH. This parameter is automatically set during motor auto-tuning
(22-21).

Flux-Weakening Control (22-18)
If motor maximum rotation speed (22-05) is greater than motor rated rotation speed (22-04), the inverter

automatically uses flux-weakening control. Parameter value is maximum flux-weakening level in percentage of
the motor rated current.
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22-21 PM Motor Tuning

Rande [0] : Disable
9 [1]) : Enable
22-22 Fault History of IPM Motor Tuning

[0] : No Error

[5] : Circuit tuning time out

[6] : Reserved

[ 7] : Other motor tuning errors

Range [8] : Reserved

[9] : Current Abnormity Occurs while Loop Adjustment
[10] : Reserved

[11] : Stator Resistance Measurement is Timeout

[12] : Reserved

SLV PM Motor Tuning (22-21)

WARNING!
Sudden start: The inverter and motor may start unexpectedly during Auto-Tuning, which could result in death or
serious injury. Make sure the area surrounding of the motor and load are clear before proceeding with
Auto-Tuning.

WARNING! Electric Shock Hazard

High voltage is applied to the motor when performing an auto-tune, even when the motor is stopped, which could
result in death or serious injury. Do not touch the motor before performing the auto-tuning procedure is
completed.

WARNING! Holding Brake
Do not perform an auto-tuning procedure when the motor is connected to a brake this may result in incorrect
motor data calculation. Disconnect the motor and the load and confirm that the motor can freely run.

a) Use parameter 22-21 to select tuning mode.

b) Next press the enter key to go to the PM motor tuning screen. The keypad will display the message of
"IPrdy" (Ready to Tune).

¢) Press run to start the PM motor tuning. The keypad will display the “IPtun" message during auto-tune.

d) If the motor is successfully tuned, the message of "IPEnd " will be displayed. If auto-tune is aborted with
the stop key, the operator will display the message of " IPbrd " (PM motor tuning aborted).

Fault History of SLV PM Motor Tuning (22-22)
Parameter 22-22 shows the PM motor tuning fault history. If PM motor tuning has failed, the “IPErr” message is
shown on the keypad (PM motor tuning failure). Refer to section 10 for the possible error causes and trouble

shooting.

PM motor tuning fault history (22-22) only stores the result of the last auto-tune performed .If auto-tuning was
successful or aborted no error will be displayed.
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| Group 23: Pump & HVAC & Compressor Function Parameters

23-00 Function Selection
[0] : Disable
[1) : Pump
Range
g [2] : HVAC
[3] : Compressor

Dedicated Pump and HVAC modes are available. To use these modes the PID function has to be enabled
beforehand (10-03=xxx1b). Each application has their own parameter group these groups become available after
the application settings is enabled. Parameters 23-01 to 23-39 are used for a Pump application; 23-45 to 23-58
are for HVAC and 23-66 to 23-70 are for a compressor application.

The main screen (16-00, 16-01, and 16-02) of LCD keypad automatically changes based on the application
function selected as shown in the table below:

Pump mode HVAC mode Compressor
23-00=1 23-00=2 23-00=3

16-00 | Pump setpoint HVAC setpoint Frequency reference
12-74 12-77 12-16

16-01 | Pump feedback HVAC feedback Output frequency
12-75 12-71 12-17

16-02 | Output frequency Output frequency Output current
12-17 12-17 12-18

Notes:

- Enable PID (10-03 = xxx1b) before using Pump and HVAC function

- Parameter 10-03 will automatically be set to xxx1b after 23-00 is set to 1 or 2; and will return to xxx0b when
23-00 is set 0.

- In Compressor mode, the frequency command, 00-05 is automatically set to 1 (refer to Al1) and can’t be set to
5 (PID). The middle output voltage (01-07) is automatically set to half of the maximum output voltage and
parameter 01-00 will be hidden.

23-01 Pump mode selection for single / multi pump system
[0] : Single Pump
[1] : Master
Range [2] : Follower 1
[3] : Follower 2
[4] : Follower 3

Parameter changes become active after restarting the drive. For wiring and parameter configuration please refer
to chapter 3.3.4. Refer to fig. 4.3.111 for example of multi-pump application.
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23-02 Pump setpoint

Range [0.10 ~ 650.00] PSI

23-03 Maximum Pressure Setting

Range [0.10 ~ 650.00) PSI

23-04 Pump Setpoint Source

Range [0] : From 23-02/12-74
[1] : From All

The maximum pressure value depends on the pressure transducer used by the pump system. Parameter 23-02 is
limited based on the maximum pressure setting (23-03). Pressure setpoint is selected by parameter 23-04.

Note: Refer to Appendix A for a detailed wiring of the system.

Display Mode Selection (for LED keypad)
[0] : Display Setpoint and Pressure Feedback

Range [1] : Only Display Setpoint
[2] : Only Display Feedback Pressure

23-05

Both setpoint and feedback pressure can be displayed separately.

® When 23-05=0000: Led keypad displays pressure setting value and pressure feedback value

HIIN]
Cood

The most left two digits is the setpoint value and the two right most digits is the pressure feedback value on the

LED keypad.
Note: When 23-00=2 (HVAC), the value shown on the display is the actual divided by 10000. Example: Display
value is 5.0 means 5000GPM.

@ When 23-05=0001: Led keypad only displays the setpoint value.

T
TN

® when 23-05=0002: Led keypad only displays the pressure feedback value.
A
Sy L

Note:
When the setpoint value is greater than 10, the setpoint value is displayed an “integer” number instead of a

decimal number for 10-33 set to a value less than 1000 and 10-34=1 in PID mode.

23-06 Proportion Gain (P)
Range [0.00~10.00]

23-07 Integral Time (I)
Range [0.0~100.0] Sec
23-08 Differential Time (D)
Range [0.0~100.0] Sec
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PID parameters can be changed while the inverter is running.

Overshooting

/

23-02: Target Pressure Value

Pressure Feedback
Signal

Stabilization deviation

,( | Stabilization Time |

/

-

Figure 4.3.103 Response of pressure feedback signal

Table 4.3.17 PID parameter adjustment guidelines

Increase Setting Decrease Setting
Note
Value Value
Advantage Improvgn['zsponse Reduce oscillation
Proportional Pressure ma Improve the
Gain (P) . y Slow down the settling time
Disadvantage become
I response
unstable/oscillation
Advantage Improve the.feedback Fast response Improve the
Integral variation o
Time (1) . System easily gets stab_|l|z_ed
Disadvantage | Slow down response deviation
unstable
) ) Advantage Avoid overshoot More stable
Differential Improve the
Time (D) i overshoot
Disadvantage SySteLT]:tgzllg gets Large Overshoot

Output after PID
adjustment

Output before PID
adjustment

Figure 4.3.104 Response of feedback signal before/after PID adjustment
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23-09 Constant Pressure Detection Tolerance
Range [0.10~650.00] PSI

23-10 Sleep Frequency of Constant Pressure
Range [0.0~180.0] Hz

23-11 Sleep Time of Constant Pressure
Range [0.0~255.5] Sec

Inverter output frequency will decrease down to the sleep frequency when the pressure feedback value is greater
than the Pump setpoint. Inverter output frequency increases when the pressure feedback value is smaller than
(23-02) - (23-09).

The inverter will go to sleep (decelerate to zero) when the output frequency stays at the level defined by the Sleep
Frequency of Constant Pressure (23-10) for the time specified by the Sleep Time of Constant Pressure (23-11).

Bar

23-09
Sleep Tolerance
Range
L A\ - ___ —-————-
- e —_ —_—
i i —T
| |
Pressure ! !
-— | | 23-02
Feedback ! | Target Pressure
Signal | | value
|
.
| |
i i
| | .
T T t
Hz ] T fme
| |
! \ 23-11
! | Sleep Time
T ____ > e _ 2310
! Sleep Frequency
¢ Output
Frequency

time
Sleep Tolerance Range : |(23-02) — PID Feedback| < 23-09 ‘

Figure 4.3.105 System response of constant pressure

23-12 High Pressure Level

Range [0.10 ~ 650.00] PSI

23-13 Warning Time for High Pressure
Range [0.1 ~255.0] Sec

23-14 Fault Time for High Pressure
Range [0.1 ~255.0] Sec
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Pb 23-12 High pressure Level

23-02 Setpoint

Pressure Feedback
Signal

23-15 Low Pressure Level

time

Figure 4.3.106 General situation for feedback signal

The inverter will trip on a High Pressure Fault (OPbFt) when the pressure feedback signal is greater than the High
Pressure Level (23-12) for the time specified in Fault Time for High Pressure (23-14). A High Pressure warning
(HIPb) is shown on the keypad when the High Pressure timer exceeds the time specified in Warning Time for High
Pressure (23-13). The High Pressure Fault timer will reset when the pressure feedback falls below High Pressure
Level (23-12) and start again from 0 when the feedback increases above the High Pressure Level (23-12).

Note: If 23-13=0, high-pressure protection function will be disabled.

Bar Ph

23-12 High Pressure Level

Feedback pressure signal

_____ [ — 23-02 Setpoint

23-15 High Pressure Level

time
Hz Hz

Stop along the deceleration time (00-15)

i |

L I

|

O\

: | time
|

[ 4 & ! T2 T3 |
T HIP OPbFt

IT1 < (23-13); Recounting after T1
T2 = (23-13); Keypad flashes and displays HIPb
T3 = (23-14); Keypad flashes and displays OPbFt

Figure 4.3.107 Process of warning and alarm when feedback higher than 23-12
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23-15 Low Pressure Level

Range [0.10 ~650.00] PSI

23-16 Warning Time for Low Pressure
Range [0.1~255.0] Sec

23-17 Fault Time for Low Pressure
Range [0.0 ~ 600.0] Sec

The inverter will trip on a Low Pressure Fault (LPbFt) when the pressure feedback signal falls below the Low
Pressure Level (23-15) for the time specified in Fault Time for Low Pressure (23-17). A Low Pressure warning
(LoPb) is shown on the keypad when the Low Pressure timer exceeds the time specified in Warning Time for Low
Pressure (23-16). The Low Pressure Fault timer will reset when the pressure feedback rises above the Low
Pressure Level (23-15) and start again from 0 when the feedback falls below the Low Pressure Level (23-15).

Note: If 23-16=0, low-pressure protection function will be disabled.

Bar Pb

| | I
R s T — ficsi s 8 SR !_ ___________ | 23-12 High Pressure Level |
| | | ! I
I [ ' .
! ! i ! | Feedback signal
- | | : i :
S N A - NS SR = [ e { 23-02 Setpoint |
i |
I 1 : :
| : ! !
' | | |
| | I [l
_________ e _______{ 23-15 Low Pressure Level |
|

Hy Hz ltime
z

oA ——1--

o]

Stop along the deceleration time (00-15) |

|
T
|
|
!
T
|
|
|
|
|
I
|
1
|
1

time

«— — > i

" [Lopn] POF

IT1 < (23-16); Recounting after T1
T2 = (23-16); Keypad flashes and displays LoPb
T3 = (23-17); Keypad flashes and displays LPbFt

Figure 4.3.108 Process of warning and alarm when feedback lowers than 23-15.

23-18 Detection Time of Pressure Loss
Range [0.0 ~600.0] Sec

23-19 Pressure Loss Level

Range [0~100.0] %

23-19 = 0: Disable feedback pressure signal loss.

23-19 > 0: If the feedback pressure value falls below the value of [ (setpoint) x (23-19)1 for the time specified in
detection time (23-18), the inverter faults on a FBLSS fault.
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Note: This function is similar to the PID feedback loss, 10-11; Use function 10-11 if the inverter is required to keep
running when feedback pressure is lost.

23-20 Percentage of Pressure Level *1
[0]) Pressure Unit

[1] Percentage Unit

*1: Available in firmware V1.1.

Range

23-20=0:
Engineering units for parameters 23-09, 23-12, 23-15, 23-24, 23-38 and 23-39 defined by 23-36.

23-20=1:

Engineering units for parameters 23-09, 23-12, 23-15, 23-24, 23-38 and 23-39 change to percentage (%). 100%
scaling is equal to the maximum pressure setting (23-03). Example, 23-03=60 Psi, 23-12=80%, means that high
pressure level is 48 PSI (60 x 0.8=48).

23-23 Water Usage Detection function
[0] : Upward Detection
Range .
[1) : Downward Detection
23-24 Water Usage Detection Bias
Range [0.0 ~ 65.00] PSI
23-25 Water Usage Detection Time
Range [0.0 ~ 200.0] Sec
23-26 Acceleration Time of Water Usage Detection
Range [0.0 ~600.0] Sec
23-27 Deceleration Time of Water Usage Detection
Range [0.0 ~600.0] Sec

Acceleration time of water usage detection (23-26) and deceleration time of water usage detection (23-27) use e
acceleration time 2 (00-16) and the deceleration time 2 (00-17). Setting 23-26 changes the setting of 00-16 and
23-27 changes the value of 00-17. Do not use multi acc/dec function while pump application function is active.

23-25 = 0.0 (sec) disables the water usage detection function. The water usage detection function can be used to
shorten the time it takes for the inverter to go sleep during limited or no water usage.

Extend the water detection time 23-25 when the water usage duty cycle increases, to avoid cycling in and out of
sleep mode resulting in unstable system pressure.
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23-23=0
Upward Detection of Water Pressure

Bar

23-24
‘ Water Usage Detection Bias

e

I
: Setpoint
Pressure Feedback I
Signal |
| |
| 23-26 .
Hz Acc. Time of Water time
: Usage Detecltion
| | \ 23-11
| | Sleep Time
1
—_ ——I ———————— |——|——— —_——— — — 23-10
| :<—|—>l Sleep Frequency
Output 23-25
< Frequency Water Detection Time
= time

Stop Using

I Continue I >
[ ¢ Using Water R I ¢ Water
Figure 4.3.109 Process of upward detection of water pressure

For the water usage detection using upward detection mode, the output frequency is increased using the
Acceleration Time of Water Usage Detection (23-26) until the pressure reaches a value of setpoint + 23-24.

The inverter will go to sleep if during the water usage detection cycle (23-25) the system pressure level stays
above the setpoint; otherwise the PID function will decrease the output frequency (motor speed) to decrease the
system pressure.

Reduce Water Usage Detection Bias (23-24) to reduce pressure instability during continued water usage. Please

note that reducing the Water Usage Detection Bias (23-24) will extend the time it takes before the inverter detects
a sleep condition when water usage is minimal or shutoff.
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23-23=1
Downward Detection of Water Pressure
Bar
23-24
Water Usage Detection Bias
( 1
I , | *
| | I
| | [ 2302
| | I Setpoint
U Pressure | I
Feedback Signal I |
[ . I
[ 23-27 |
Dec. Time of Water - time
Hz | Usage Detection !
| 1 I
I I | 23-11
I : i Sleep Time
-y ____ — _|____,. \— — — — —-. 23-10
| :<—|—>l ‘ Sleep Frequency
| .
Output 23-25
- Frequency Water Dletection Time _
- time

| i | i
Continue Stop Using >
[ ¢ Using Water » I ¢ Water
Figure 4.3.110 Process of downward detection of water pressure

For the water usage detection using downward detection mode, the output frequency is decreased using the
Deceleration Time of Water Usage Detection (23-27) until the pressure reaches setpoint + 23-24.

The inverter will go to sleep if during this cycle (23-25) the system pressure is maintained; otherwise the PID
function will increase the output frequency (motor speed) to increase the system pressure.

Increase 23-25 to improve system pressure oscillation caused by the water usage detection function.
Example: The system goes to sleep when it has a small leak and the pressure decreases during deceleration.

For the inverter to re-accelerate depends on whether it reaches the sleep frequency first or if the pressure
reaches the setpoint - 23-24 first.
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Table 4.3.18 Guide for comparison of water pressure detection direction

Advantage Disadvantage

° Using standard sleep mode the system
will hardly go to sleep when water is
shut-off or only a small amount of water
is used.

° In the multi-pump mode, followers
hardly go into sleep mode.

° Keep the pressure above the target
) pressure during this process.
detection | ¢  For strict and precise applications

Upward

e  Goes into sleep mode quickly in a
situation where water is turned off or
a small amount of water is used.

. In the multi-pump mode, regulate the
pumps to provide optimum operation
for the purpose of energy saving.

®  Inmulti-pump mode, the order of e  Pressure fluctuations may occur during

Downward startup is Master, Follower 1, hi i . iatel
detection Follower 2, and Follower 3. The this process If user inappropriately
process of going to sleep mode is to regulates 23-24 and 23-27.

turn off Follower3 , Follower 2,
Follower 1 and the Master. After the
switching time 23-29 expires the
system alternates Master and
Follower (lag pump) inverters to
increase pump life expectancy.

23-28 Forced Frequency Command
Range [0.0 ~ 200.0] Hz

This function is available when PID mode (10-03) is enabled. Configure one of the multi-function digital inputs to
be 16 (PID disable), and one set one to be 57 (forced frequency command). Turn ON the DI while PID is disabled,
the inverter output frequency uses setting of 12-16; next turn-on the DI using the forced frequency command
function, the frequency will follow the value set in 23-28.

This function is available in Pump, HVAC, and PID mode. It can be used to detect a pressure signal loss
(disconnect) condition. Note: When the inverter operated in this mode it cannot be stopped by pressing the stop
button.

23-29 Time of Multi-Pump Switch Over
Range [0~ 240] hour
23-30 Detection Time of Multi-Pump
Range [0.0~30.0] Sec
23-31 Multi-Pump Synchronous Function
[0] : Disable
[1]) : Pressure Setpoint and Run/ Stop
Range .
[2] : Pressure Setpoint
[3]) : Run/Stop

In multi-pump mode, the Master, Follower 1, Follower 2, and Follower 3 will automatically alternate to the next
available one in sequence after all the drives have entered sleep mode for the time specified in 23-29.

When parameter 23-31 is set to 1 or 3, Detection Time of Multi-Pump (23-30) becomes active. If the system
pressure is unable to meet the pressure setpoint - 23-09 within the time specified in 23-30, the Master will turn-on
the next available follower (Lag pump).
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23-31=0: Disabled.
23-31=1: Setpoint and Run/ Stop

Setpoint and Run/Stop command are modified and controlled by Master; Followers (Lag pumps) follow Master’s
command. Stop button on Followers (Lag Pumps) is still available, and can be used as an emergency stop.

23-31=2: Setpoint
Setpoint is modified / controlled by Master; Followers (Lag pumps) follow Master’s setpoint.
23-31=3: Run/Stop

Run/ Stop command is controlled by Master, Followers (Lag pumps) follow Master's command. Stop button on
Followers (Lag pump) is still available and can be used as an emergency stop.

Note: To change the setpoint on the Master requires pressing ENTER key to modify the pressure setting of all
the followers (Lag pumps).

Bar

23-09
Tolerance of Constant
F"ressure

23-30
Detection 23'0_2
Time Setpoint

time

11BN

time

ane|s
T
g2
g2
El=
<

time

Figure 4.3.111 Dual pumps start up process

Master start running first and follower (Lag pump) is waiting.

The pressure drops, but the time specified in 23-30 has not yet expired, Follower (Lag pump) is waiting to

come online.

C: Master wakes up the next available Follower (Lag pump) to start running after the time specified in 23-30 has
expired to increase the system pressure.

D: The output frequency of both Master and Follower (Lag pump) decrease when pressure falls within the

specified bandwidth (23-09). The Follower (Lag pump) will go into sleep before the master.

@ >

Notes:
- When both inverters are in sleep mode for the time specified in switching time (23-29), the master and
Follower (Lag pump) will alternate.
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- In multi-pump mode only one of the inverters can be set as the master (23-01 = 1).

23-36 Pump Unit Selection
[0] : PSI

Range [1) :inw
[3]: Bar
[4] : Pa

Engineering unit for parameters 23-02, 23-09, 23-12, 23-15, 23-24, 23-38 and 23-39 are set by parameter
(23-36).

23-37 Leakage Detection Time

Range [0.0~100.0]

23-38 Leakage Detection Variation
Range [0.01~65.00]

23-39 Leakage Detection Wake up Level
Range [0.01~65.00]

Leakage Detection Casel: Pressure Variation > 23-38

Bar
23-37 )
Leakage | : \ Setpoint
Detection 23-37 | Pressure Feedback
Time Leakage : Value
Detection |
Time :
|
! time
Hz |
I
|
|
I
|
I
|
|
I
I
I INV
| I Output
|
I
|
| ! : time
- Sleep > Start working=———————>!
Pressure Variation
AP1 < 23-38
AP2 > 23-38

Notes:

- When 23-37 = 0.0 (sec), function is disabled.

- When the inverter is in sleep mode, pressure may drop over time due to a leak. The inverter will start when
pressure variation is greater than the value set in parameter 23-38 for the time specified in 23-37.
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- Leakage detection is available only in single pump mode.

Leakage Detection Case2: Pressure Variation <23-38

Bar
Pressure
/ Feedback Value Setpoint
y AP1
e L L . T
|
|
|
_____ e _}
e —— I
| I
23-37 j |
Leakage 23-37 |<—>! I
Detection Leakage 23-37 }
Time Detecti Leakage | 23-39
etection Detection | Leakage wake up Level
Time . |
Time |
I
A .
n time
Hz I
I
I
|
|
I
I
I
|
|
I
I
|
|
I
I
|
! : : time
- Sleep P--Start working=—p>!
Pressure Variation
AP1 < 23-38
AP2 < 23-38
AP3 < 23-38
Notes:

- When 23-37 = 0.0 (sec), function is disabled.

- When the inverter is in sleep mode, pressure may drop over time due to a leak. The inverter will start when
pressure drops below he value set in parameter 23-38 for the time specified in 23-37. The inverter starts if
pressure variation is smaller than that of 23-38 or pressure falls outside the bandwidth specified by parameter
23-39 during the detection time.

- Properly adjust the leakage detection parameters 23-37, 23-38 and 23-39 to prevent system from cycling on
and off caused by leak.

- Leakage detection is available only in single pump mode.

23-41 Local/ Remote Key
Range [0] : Disable
[1] : Enable

When enabled allows user to switch between local and remote operation.

Input source selection is determined by the source of frequency command (00-05) and the operation modes
(00-02).
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23-41=0: Disable

Frequency command is controlled by terminal All and Al2 and run command is controlled by terminal S1, S2 or
RS485. SEQ and REF lights are on.

23-41=1: Enable
User can use the FWD/REV key to switch between Local and Remote operation.
Frequency command is controlled by the keypad when SEQ and REF signal light are off.

Note: Local mode is controlled by the keypad and remote mode is controlled by control circuit terminals or RS485

connection.
23-42 Energy Reset
Range [0] : Disable (Energy Accumulating)
[1] : Enable
23-43 Energy Price per KWH ($ / kWhr)
Range [0.000~5.000]
23-44 Pulse Output Selection
[0] : Disable
[1] : Per 0.1kWh
[2] : Per 1kWh
Range
[3] : Per 10kWh
[4] : Per 100kWh
[5] : Per 1000kWh

When inverter starts up, user can view energy usage in parameter 12-67 (unit: kWHr) and 12-68 (unit: MWHTr).
Reset energy usage by setting parameter 23-42 to 1.

Set the price per kwWh in parameter 23-43 and view total cost in parameter 12-69 and 12-70.

The pulse output (23-44) can be set to output a pulse based on energy usage in kwWh. The pulse output signal on
condition lasts for 200ms independent of the selection in 23-44.

the Unit Setting of
Accumulation
(23-44)

-
|
1
|
|
1
|
|
1
|
|
1

Accumulative
Electricity Energy

Accumulative
Electricity Pulse
Output (PO)

off on

200mSec &«——

Figure 4.3.112 Accumulative electricity pulse output
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23-45 Flow Meter Type
[0] : None
Range [1] : Analog Input
[2] : Pulse Train Input
23-46 Maximum rated Flow
Range [1~10000] GPM
23-47 HVAC Setpoint
Range [1~10000]1 GPM
23-59 HVAC Setpoint Source
[0]) : From 23-47/12-77
Range
[1] : From All

The value of maximum rated flow (23-46) depends on the flow meter used in the system. Parameter 23-47 range
depends on the maximum flow rate set in parameter 23-46. The signal type of the flow meter is selected by 23-04.

Note: HVAC mode works when PID mode is enabled (10-03=xxx1b) and 23-00=2.

23-48 Over Flow Level
Range [0.01~99.00] %
23-49 Warning Time for Over Flow
Range [0~255] Sec
23-50 Alarm Time for Over Flow
Range [0~255] Sec
FB
Flow Feedback
/ /\ 23-48
v Over Flow Level
23-47
HVAC Setpoint
T1 T2 T3 time
Stop using the
F Deceleration Time
Z (00-15)
HFPb HIPbt

T1 < (23-49): Restart timer after T1.
T2 = (23-49): Keypad flashes and displays HFPb
T3 = (23-50): Keypad flashes and displays HIPbt

Figure 4.3.113 Over flow warning / stop

When flow level feedback is higher than the over flow level specified in parameter 23-48 for a time specified in
23-50 the inverter will trip on a HIPbt fault. The inverter displays a warning (HFPb) on the keypad when the flow
level feedback is higher than the over flow level specified in parameter 23-48 for a time specified in 23-49. The
internal timers for fault and alarm are reset to 0 when the flow level falls below the over flow level (23-48).
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Note: Set parameter 23-50 to 0 to disable over flow protection.

23-51 Low Flow Level
Range [0.01~99.00] %
23-52 Warning Time for Low Flow
Range [0~255] Sec
23-53 Alarm Time for Low Flow
Range [0~255] Sec
FB
23-47
HVAC Setpoint
Flow
Feedback

[~ / 251

Low Flow Level

T1 T2 T3 ftime Stop using
Deceleration Time

f (00-15)

LFPDb LOPDbt

T1 < (23-52): Recounting after T1.
T2 = (23-52): Keypad flashes and displays LFPb
T3 = (23-53): Keypad flashes and displays LOPbt

Figure 4.3.114 Low flow warning / stop

When flow level feedback falls below the low flow level specified in parameter 23-51 for a time specified in 23-53
the inverter will trip on a LOPbt fault. The inverter displays a warning (LFPb) on the keypad when the flow level
feedback falls below the low flow level specified in parameter 23-51 for a time specified in 23-52. The internal
timers for fault and alarm are reset to 0 when the flow level rises above the low flow level (23-51).

Note: Set parameter 23-52 to 0 to disable over flow protection.
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23-54 Detection Function of Low Suction
[0] : Disable
[1]) : PID Error
Range [2] : Current
[3] : PID Error and Current
23-55 Detection Time of Low Suction
Range [0~30.0] Sec
23-56 PID Error Level of Low Suction
Range [0~30] %
23-57 Current Level of Low Suction (Motor Rated Current)
Range [0-~100] %
23-58 Action of Low Suction
[0] : Disable
[1] : warning
Range [2] : Fault

[3] : Fault & Restart

Low suction detection can be used to detect for example a condition where there is insufficient water in the supply
tank. Use parameter 23-58 to set the inverter action when a low suction condition is detected. Set low suction

signal in parameter 23-54. Refer to Fig.4.3.115 for low suction block diagram.

e When 23-Detection Function of Low Suction is set to =1, (Detect PID Error), PID Error is used for low

PID Error Level
23-56
PID Error PID Error Detection
Output Current H Time
Both of Two 2355
Output Current
Detection of :I>l
Output Current
23-57

PID Enable

Reaction
of Low
Suction

23-58

Figure 4.3.115 Function block of low suction protection

Table 4.3.19 the detection logic of low suction

Detection Signal
23-54
PID Error Output Current
1 1 0
2 0 1
3 1 1

suction detection.

e When 23-54 Detection Function of Low Suction is set to =2, (Detect Current), output current is used for

low suction detection.

e When 23-54 Detection Function of Low Suction is set to =3, both PID Error and Output Current are used

for low suction detection.
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Table 4.3.20 shows messages on the keypad during a low suction detection

Table 4.3.20 Detection signal of water used

23-58 Inverter Status Keypad Signal Error Signal
0 Running None None
1 Running LSCFT(Flash) Warning of Low Suction
to Error for L
5 Stop LSCET Jump to rrpr or Low
Suction
Jump to Error for Lo
3 Stop and Restart LSCFT ump W
Suction and Restart

Note: Low suction state is detected if signal is higher than PID error level or lower than output current.

23-60 HVAC Unit Selection
[0] : GPM

Range [1] : FPM
[3]: CFM
[4] : GPH

Engineering unit for parameters 12-7, 12-77, 23-46 and 23-47 is set by parameter 23-60.

23-66 Derating of Current Level
Range [10~200] %

23-67 Derating Time

Range [1.0~20.0] Sec

23-68 Derating Gain

Range [1~-100] %

23-69 OL4 Current Level
Range [10~200] %

23-70 OL4 Delay Time

Range [0.0~20.0] Sec

In water-cooled chiller application operating the compressor at rated current for 1 to 2 minutes can easily cause
damage to compressor, the inverter therefor incorporates a two- stage protection function to protect the
compressor.

First Stage Protection:

When the inverter is at constant speed and the current is higher than the derating level (23-66) (percentage of
rated current of the compressor), for the time specified in 23-67 the inverter will reduce the frequency reference
command to reduce the current load. The new frequency reference is derating gain (23-68) x frequency reference.
When the current falls below the derating of current level (23-66), output frequency will be restored to the original
frequency reference. When the derating cycle repeats more than 3 times the output frequency will be set to the
last known derating frequency until the current is falls below the derating level (23-66).
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Example:

Set 23-66=80%, 23-67=10sec, 23-68=90%, frequency command is 60Hz and the rated current of compressor is
30A.

When the output current=27A, greater than 24A (30A*80%), 10 sec (derating time) passes, and the output
frequency decreases to 54 Hz (frequency command 60Hz*90%)

Next the output current decreases to 25A, but is still higher than 24A; another 10 sec passes, the adjust
frequency reference now becomes 48.6 Hz (60Hz * 90% x 90%)

Next the output current decreases to 23A lower than 24A, therefor the output frequency is restored to 60Hz and
the current rises back to 27A. When cycle repeat more than three times, the output frequency will stop at 48.6Hz
and the output current decreases to 23A.

Protection of second stage:

When the current reaches the over load detection level (23-69) for the time specified in 23-70 the inverter will
decelerate to a stop and display an OL4 fault (Compressor Overload).

Note: It is recommended that the rated current of compressor is required to be lower than that of inverter.
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| Group 24: Function of 1 to 8 Option Card

24-00 Functional Selection of Relay Card

[0] : Disabled.

[1] : Fixed Modes of Inverter Pump: First on and Last off; then Stop All.

[2] : Fixed Modes of Inverter Pump: Only Stop Inverter Pump.

[3] : Fixed Modes of Inverter Pump: First on and First Off; then Stop All.

[4] : Cycle Modes of Inverter Pump: First on and First Off; then Stop All.

[5] : Cycle Modes of Inverter Pump: Only Stop Inverter Pump.

[6] : Cycle modes of Inverter Pump by built-in Relay: First on and First off;
then Stop All.

Range

The inverter with built-in PID controller in combination with a programmable logic controller (PLC) is commonly
used in the pumping industry. The 1 to 8 pump option card can be used for constant pressure pumping systems
without the need of an external controller. The inverter offers optimum pressure regulation using the built-in PID
controller.

There are two basic operation modes for 1 to 8 relay card, and one mode using the relays on the inverter control
board:

O Fixed modes of inverter pump:

In this mode, the inverter directly controls one pump; the other pumps are switched across the line and
controlled by the inverter’s 1 to 8 relay option card. Pumps 2 — 8 (Lag Pumps) are added when demand is
required. See Fig 4.3.126 for the wiring diagram.

30

Power Supply INV | MCoRYY) :@
MC1(RY2) 5@2“?“ -
MC2(RY3) ~° "?@
MC3(RY4) E-M;-EI“ 2
vcarys) > @
MC5(RYS) E_ Me;_?_ ~<Zi
MC6(RY7) -~ ?@
MC7(RYS) I Mi;_?_ Sl

Figure 4.3.116 Fixed modes of inverter pump
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@ Cycle modes of inverter pump:

Up to 4 pumps are controlled sequentially by a single inverter. See fig 4.3.127 for the wiring diagram.

32 MCO(RY1)
Power Suppl
ower Supply INV
MC1(RY2
_/ MC2(RY?3)
MC3(RY4
_/ MCA(RYS)
MC5(RY6)
MC6(RY7)
MC7(RY8)
(1)

Figure 4.3.117 Cycle modes of inverter pump

® Cycle modes of inverter pump using built-in relays:

Up to 3 pumps can be controlled using the three relays on the inverter control board to perform the cycle mode
control without the need of the 1 to 8 relay card. See fig 4.3.128 for the wiring diagram.

F510
R1A
R2A External Control Lines
R3A
3¢ power supply JMCO
9 MC1
( M1
l¢ MC2
MC3
& MC4
MC5

Figure 4.3.118 Cycle modes of inverter pump by built-in relay
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24-00=0: 1to 8relay card is disabled.

24-00 = 1: Fixed modes of inverter pump, first on and last off; then stop all.

When the system pressure matches the setpoint for the time specified in 24-03, the auxiliary lag pumps turn off in
order of first on last off. This mode can be used for motors with different ratings. See the timing chart in fig 4.3.120
and 4.3.121.

24-00=2: Fixed modes of inverter pump only stop inverter pump.
This mode works similar to mode 1, 24-00=1, except when inverter is stopped the auxiliary lag pumps that are
running stay running (Relays stay ON).

24-00=3: Fixed modes of inverter pump, first on and first off; then stop all.

When the system pressure matches the setpoint for the time specified in 24-03, the auxiliary lag pumps turn off in
order of first on first off. This mode can be used for motors with equal ratings.

24-00=4: Cycle modes of inverter pump, first on and first off; then stop all.

Motors are controlled by the inverter in sequence and turn off in order of first on first off. See the timing chart in fig
4.3.122 and 4.3.123.

24-00=5: Cycle modes of inverter pump, only stop the Inverter pump.

This mode works similar to mode 4, 24-00=4, except when inverter is stopped the auxiliary lag pumps that are
running stay running (Relays stay ON).

24-00=6: Cycle modes of inverter pump by built-in relay: first on and first off; then stop all.

This mode is only active when 24-07=1, and works similar to mode 4, 24-00=4 except this mode uses the built-in
relays on the inverter control card . See the timing chart in fig 4.3.124 and 4.3.125
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Notes:

- Ifthe 1to 8 pump card is not installed, parameter 24-00 cannot be set (default 0).

- Set 24-07=1 first, before 24-00 can be changed even without installing the 1 to 8 pump card.

- PID function has to be enabled before performing group 24:

- PID function is enabled by setting parameter 10-03 PID control mode (10-03) to xxx1b (PID enable). Set PID
setpoint source (10-00) to 4 and the setpoint in parameter 10-02. If the feedback signal source (10-01) is set
to 2 (Al2) and the Al input signal type (04-00) is set to 0 (Al2: 0~10V) requires SW2 to be set to position V on
the control board.

- PID disable (03-00~03-05 = 16) and Force Frequency Command (03-00~03-05 = 57) by DI are disabled
when using function group 24.

24-01 Selection of Relay 2-4 Function

[xxx0b]) : Reserved [xxx1b]) : Reserved
[xx0xb] : Relay 2 Disable [xx1xb] : Relay 2 Enable
[xOxxb]) : Relay 3 Disable [x1xxb] : Relay 3 Enable
[Oxxxb]) : Relay 4 Disable [1xxxb] : Relay 4 Enable
24-02 Selection of Relay 5-8 Function

[xxx0b] : Relay 5 Disable [xxx1b] : Relay 5 Enable
[xx0xb] : Relay 6 Disable [xx1xb] : Relay 6 Enable
[xOxxb]) : Relay 7 Disable [x1xxb] : Relay 7 Enable
[Oxxxb]) : Relay 8 Disable [1xxxb] : Relay 8 Enable

Range

Range

® Fixed modes of inverter pump:

In the fixed modes of inverter pump, RY1 is always used and RY2~RY8 can be used when required.

Inverter decelerates to the lower limit frequency (00-13*01-02) when relays switch ON, PID function is temporarily
disabled until the frequency reaches the lower limit, and vice versa; inverter accelerates to upper limit frequency
(00-12*01-02) when relays switch OFF, PID function is temporarily disabled until the frequency reaches the upper
limit.

® Cycle modes of inverter pump:

In the cycle modes, two relays make a pair (RY1/RY2, RY3/RY4, RY5/RY6, RY7/RY8), up to 4 pairs. Both relays
in one pair have to be enabled otherwise the relay pair does not work.

Inverter stops output, switches output to control the next motor and switches supply power to the previous motor
(by turning ON relay, RY2, RY4, RY6 or RY8) when the pump system requires more pumps to maintain the
pressure. When pressure is stable, then inverter keeps running and turns off the relays (pumps) as needed. Note:
set switching time for magnetic contactor (24-05), time needed to switch motor from inverter to across the line.

® Cycle modes of inverter pump by built-in relay:

In this mode RY1 is always used and RY2~RY3 is used when required. 24-01 can only be set Oxxx (Relay 4
cannot be set.) and 24-02 is not visible.

24-03 Detection Time on Fmax (Upper Limit Frequency)
Range [1.0 ~600.0] Sec
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The inverter turns on the next pump (relay/motor) when the inverter output frequency is equal to the upper limit
frequency (00-12 x 01-02) for the time specified in 24-03. This value depends on the response of the system.
Note: When the value of the Detection Time on Fmax is set too low may result in the system to become unstable.

24-04 Detection Time on Fmin (Lower Limit Frequency)
Range [1.0~600.0] Sec

The inverter turns off the last pump (relay/motor) when the inverter output frequency is equal to the lower limit
frequency (00-13 x 01-02) for the time specified in 24-04. This value depends on the response of the system.
Note: When the value of the Detection Time on Fmin is set too low may result in the system to become unstable.

24-05 Switching Time of Magnetic Contactor
Range [0.1~2.00] Sec

When a motor originally controller by the inverter is switched over to commercial AC power supply or when the
motor is originally driven by the commercial AC power supply is switched by the inverter, parameter 24-05 is used
to prevent the condition that both the inverter and commercial AC power are connected together resulting in a
short circuit between the inverter output and AC power supply.

Generally, the off-to-on time of magnetic contactor is longer than the on-to-off time. So 24-05 should be set to a
value greater than the turn-on time of the relay on relay card plus the turn-on time of magnetic contactor.

AC Power Supply Inverter } }

()

Figure 4.3.119 Diagram of a single cycle mode inverter pump

24-06 Relay Frequency Bias
Range [0.0~-20.0] %

Parameter 24-06 allows the system to switch the relays on 1 to 8 relay card on or off quicker. Example, 00-12 =
80%, and 00-13 = 20%, then:

- 1f 24-06 = 0%, the output frequency needs to reach 80% of the maximum frequency to turn the relay on; the
output frequency needs to reach 20% of the minimum frequency to turn the relay off.

- 1f 24-06 = 5%, the output frequency needs to reach 75% of the maximum frequency to turn the relay on; the
output frequency needs to reach 25% of the minimum frequency to turn the relay off.
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24-07

Pump Control Source Selection

Range

[0] : Relay card

[1]) : Control board

24-07 = 0: Use 1 to 8 relay option card

24-07 = 1: Use built-in relays on control board

If 1 to 8 relay card is unavailable:
® 24-00 range is 1~3 and 6.
@ 24-01 is set to Oxxx (Relay 4 is disabled).
® 24-02 is set to 0000 (Relay 5~8 are disabled).

Note: Set 24-00, 24-01, 24-02 and 24-07 as described above to avoid programming errors.

Refer to the following table for controlling the maximum number of pumps for different settings of 24-00 and

24-07.
Setting value | Inverter pum No. of relay 24-07=0 24-07=1
g pump required by | (Relay in 1to 8 pump | (Relay in the control
of 24-00 Modes

one pump card) board)
1-3 Fixed Modes 1 8 PUMP 3 PUMP

4,5 Cycle Modes 2 4 PUMP None
6 Cycle Modes 1 None 3 PUMP

« Function for R1A becomes Relayl and parameter 03-11 is not used.
« Function for R2A becomes Relay2 and parameter 03-12 is not used.
« Function for R3A becomes Relay3 and parameter 03-39 is not used.
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The following examples are the timing chart for switching ON/OFF relays in fixed mode. Set 24-00=1,
24-06=0, enable the PID function and Relayl to Relay 4 on the 1 to 8 relay card. Motor 1 is connected to
inverter and motor 2~4 are connected to AC power supply. MC of AC power supply is controlled by the
external circuit control. Wiring diagram refer to Fig. 4.3.126.

Output frequency (Fout) reaches Fmax (00-12*01-02) for the time specified in 24-03, Relay 2 turns on,
motor 2 starts running. Motor 1 decelerates to Fmin (00-13*01-02) after relay 2 turns on; when Fmin is
reached PID control turns on again.

Fout

Motor 1 Motor 2 Motor 3 Motor 4
Start ‘
Relay 1 Inverter
Relay 2 AC Power
Supply
Relay 3 AC Power
Suppl I —
Relay 4 HPRY I AC Power
Supply

Motor 1 Inverter

_

Motor 2 AC Power Supplyj

Motor 3 AC Power Supply

Motor 4 AC Power Supply| [

Motor 1 Frequency \/7

Motor 2 Frequency

Motor 3 Frequency

Motor 4 Frequency

T1 = 24-03 Duration of Upper Limit

T1
Freguency

Figure 4.3.120 Timing chart of switching ON relays in fixed mode
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< Output frequency (Fout) decreases to the Fmin (00-13*01-02) for the time specified in 24-04, relay 4 turns
off and motor 4 coasts to stop. Motor 1 accelerates to Fmax (00-12*01-02) after relay 4 turns off; when
Fmax is reached PID control turns on again.

Fout
Moto Motor 1 Mator 1 Motor 1

Start

Relay 1 Inverter | |
Relay 2 Agu';f;‘;‘;ﬂ

Relay 3 AC Pawer

Relay 4 AC Power Supply

Supply
Motor 1 AC Power Supply

Motor 2 AC Power Supply

Motor 3 AC Power Supply|

Motor 4 AC Power Supply|

Motor 1 Frequency

Motor 2 Frequency

N

Motor 3 Frequency \ T1 = 24-03 Duration of Upper Limit

NFreguency

Motor 4 Frequency IT1 = 24-04 Duration of Lower Limit

Frequency

T1
Figure 4.3.121 Timing chart of switching OFF relays in fixed mode
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The following examples are the timing chart of switching relays on and off in cycle modes. Set 24-00=1,
24-06=0, enable the PID function and Relay 1 to Relay 4 on the 1 to 8 pump card. Fig 4.3.119 is the timing
diagram of cycle mode operation; please refer to Appendix A for a detailed wiring of the system.

Output frequency (Fout) reaches Fmax (00-12*01-02) for the time specified in Fmax (24-03), relay 1 turns

off and inverter output turns off.

Relay 1 and Relay 2 turn on and the inverter starts running after the MC switching time, 24-05 has expired.

Fout

Start
Relay 1
Relay 2

Relay 3
Relay 4
Motor 1 Inverter

Motor 1 AC Power Supply

Motor 2 Inverter

Motor 2 AC Power Supply

Motor 1 Frequency

Motor 2 Frequency

Motor 1 Motor 2
Inverter
AC Power
Supply
Inverter
T1 =24-03 Duration of Upper Limit Frequency
T2 = 24-05 Switching Time of Magnetic
Contactor (MC)
T1 | T2

Figure 4.3.122 Timing chart of switching ON relays in cycle mode
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< Output frequency (Fout) reaches Fmin (00-13*01-02) for the time specified in 24-04, relay 2 turns off and
the inverter accelerates to Fmax (00-12*01-02). When Fmax is reached PID control is turned on again. If the
feedback is still higher than the setpoint motor 2 will decelerate to Fmin again.

Fout

Motor 2 Mator 2
Start
Relay 1
Relay 2 AC Power

Supply

Relay 3 Inverter
Relay 4

Motor 1 Inverter

Motor 1 AC Power Supply

Motor 2 Inverter

Motor 2 AC Power Supply

Motor 1 Frequency

T1 = 24-04 Duration of Lower Limit
Frequency
Motor 2 Frequency T2 = 24-05 Switching Time of
Magnetic Contactor (MC)
—K——>
T1 | T2

Figure 4.3.123 Timing chart of switching OFF the relays in cycle mode
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The following examples are the timing charts for switching relays on and off in cycle mode using the built-in
relays. Set 24-00=1, 24-06=0, enable the PID function. Relayl to Relay3 are now set to operate as R1A to
R3A. Fig 4.3.118 is the timing diagram of this mode; please refer to Appendix A for a detailed wiring diagram
of the system.

Output frequency (Fout) reaches the upper limit frequency (00-12) for the detection time specified in 24-03,
relay 1 turns off and the inverter output turns off.

Although relay 2 turns on in advance, the inverter does not start and relay 1 does not turn on until twice the
MC switching time (24-05) has expired.

00-127 "1~ "1~/ Y Y e
Fout
Motor 1 Motor 2 Motor 3
Start
Relay 1 Inverter AC Power
Supply
Relay 2 Inverter AC Power
Supply
Relay 3 | Inverter
Motor 1 Inverter |
Motor 1 AC Power Supply
Motor 2 Inverter
Motor 2 AC Power Supply |
Motor 3 Inverter |
Motor 3 AC Power Supply
~—~_
Motor 1 Frequency
Motor 2 Frequency
Motor 3 Frequency
T1 =24-05 Switching Time of
Magnetic Contactor
T1 T2 | T1 | T1 (MC)
T2 = 24-03 Duration of Upper Limit
Frequency

Figure 4.3.124 Timing chart for switching ON/OFF relays using the built-in relays
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< When pressure feedback signal is higher than the setpoint, output frequency (Fout) starts decreasing. Relay
1 turns off when the output frequency reaches the lower limit frequency (00-13*01-02) for the time specified

in 24-04.

Fout

00-13 ]

Motor 3

Start

Relay 1

AC Power
Supply

Relay 2

AC Power
Supply

Relay 3

Motor 1 Inverter

Inverter

Motor 1 AC Power Supply

Motor 2 Inverter

Motor 2 AC Power Supply

Motor 3 Inverter

Motor 3 AC Power Supply

Motor 1 Frequency

Motor 2 Frequency

Motor 3 Frequency

Tl

T1 = 24 -04 Duration of Lower
Limit Frequency

Figure 4.3.125 Timing using relays on the control card
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B Wiring for 1to 8 Pump Card and 1 to 3 Relay Modes

Z4 03

MCCB3

F510

S1
24VG
S2

24V

ov
Al
GND

Al2

RY1

RY-Card

RY2

RY3
RY4
RY5
RY6
RY7

COM1-4

RY8

® AUTO OPERATE

MANUAL

MCOo
RUN
o—O
STOP
MC1 TH1
Mc2 TH2
—O
PRESSURE
COMMAND
e
——0O|C
PRESSURE O
SENSOR MC3 TH3
MC4 TH4
—O|O
»
> O
\ MC5 TH5
MC6é TH6
—O
AUTO
OPERATE —opT
ol
O) —0 O
O MC7 TH7

MANUAL
OPERATE

OPERATE
I

(=)
8/

Figure 4.3.126 Fixed mode inverter pump wiring using 1 to 8 option card
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MCCB1
MCo

R R u

s s v { M1

: : F510 -

N MCCB2 —_ RUN

e §) —O
24VG
= 82 STOP

MCCB3 Mci TH1

24v E
1ov PRESSURE -
Al COMMAND
GND »—O
E
A2 PRESSURE

N

SENSOR McC3 TH2
Mc4
[
)
RY-Card comts 4
. MC5 TH3

RY3 -
RY4 -
RYS -
RY6 -
RY7 -
RY8 B
Jdod
3
L
E)

>
AUTO
OPERATE ol %
Q); mcC7 TH4
MANUAL
OPERATE
AUTO OPERATE
MANUAL L
OPERATE
Lo

Figure 4.3.127 Cycle mode inverter pump wiring using 1 to 8 option card
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MCCB1
MCO
R R u
s s v
: > F510 -
N MCCB2 —_ RUN
e S —O
24VG
82 STOP
MccB3 mC1 TH1
Mc2
24v E
1ov PRESSURE .
Al COMMAND
GND s—O
E
A2 PRESSURE
SENSOR mMC3 TH2
EMC4
>—O
o—(
MC5 TH3
MC5 ~—
. Q _MCS 57 o AUTO
OPERATE
o
MANUAL
OPERATE

AUTO OPERATE

NG

MANUAL

OPI%_R{ATE

Figure 4.3.128: Cycle mode inverter pump wiring using relays on the control card
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5. Check motor rotation and direction

This test is to be performed solely from the inverter keypad. Apply power to the inverter after all the electrical
connections have been made and protective covers have been re-attached. At this point, DO NOT RUN THE
MOTOR, the keypad should display as shown below in Fig. 5.1 and the speed reference 12-16=005.00Hz should
be blinking at the parameter code “12-16".

Important: Motor rotation and direction only applies to standard AC motors with a base frequency of
60Hz. For 50Hz or other frequency AC motors please set the max frequency and base frequency in group
01 accordingly before running the motors.

REMOTE~ REMOTE~
aB = - L= 4 k= a =

FAUT FWD REV SEQ REF FAULT FWD REV SEQ REF

Fref Ref Fref Ref
12-16=005.00Hz ! 12-16=005.00Hz

12-17=000.00Hz . 12-17=005.00Hz
12-18=0000.0A 12-18=0001.2A

RESET |

Fig 5.1: Keypad (Stopped) Fig 5.2: Keypad (Running)
Next press the RUN key, see Fig 5.2. The motor should now be operating at low speed running in forward
(clockwise) direction. The parameter code 12-17 shown at the bottom left corner of the screen will change from

12-17=000.00Hz to 12-17=005.00Hz. Next press STOP key to stop the motor.

If the motor rotation is incorrect, power down the inverter.

After the power has been turned OFF, wait at least ten minutes until the charge indicator extinguishes

completely before touching any wiring, circuit boards or components.

Using Safety precaution, and referring to section 3.8 exchange any two of the three output leads to the motor

(U/T1, VIT2 and W/T3). After the wiring change, repeat this step and recheck motor direction.
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6. Speed Reference Command Configuration

The inverter offers users several choices to set the speed reference source. The most commonly used methods
are described in the next sections.

Frequency reference command is selected with parameter 00-05.
00-05: Main Frequency Command (Frequency Source)

This function sets the frequency command source.

Setting Range: 0to 7

To set parameter 00-05:

- After power-up press the DSP/FUN key

- Select 00 Basic Fun

- Press READ/ ENTER key

- Select parameter -05 with the UP/DOWN A and ¥ keys and press the READ/ ENTER key.

In the parameter list move cursor to 00-05 with the UP/DOWN keys and press READ/ ENTER key to select.

00-05 Main Frequency Command Source Selection

: Keypad

: External control (analog)
: Terminal UP / DOWN

: Communication control
RTC

. Al2 Auxiliary Frequency

Range

N o wN RO

6.1 Reference from Keypad

Speed reference from the keypad is the default setting. Press the READ/ ENTER key first and use the </RESET,
A and V keys to change the speed reference.
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6.2 Reference from External Analog Signal (0-10V / 4-20mA)

Analog Reference: 0 — 10 V (Setting 00-05 = 1)

(S+) (s-) S1 S3 S5 24V +10V | MT GND GND All Al2
E 24VG S2 S4 S6 F1 F2 PO Pl AO1 § AO2 E
\
\
f Common/0V, GND —» \
<«— Analog\
Control Terminals / Input Al1\
User Terminals S BN /l
<l I > ,
I I /
| | /
| | /
| e
_ e e
Connect shield to '(\ _ __,b"
control ground terminal
- +
0-10V
Analog Reference: Potentiometer / Speed Pot (Setting 00-05 = 1)
sH | (s s1 S3 S5 24v | +10v| MT | GND | GND All Al2
E 24VG S2 S4 S6 F1 F2 PO Pl AO1 | AO2 E
\
? Common/0V,|GND ——» \,
e —r—_ 1 /
| -
Control Terminals / | |
User Terminals |l __}F——}
Connect shield to <«— Analog
control ground terminal Input All
g *
+10VDC, +10V —»

6-2

Potentiometer
1 ~5K Ohm



Analog Reference: 4 — 20mA (Setting 00-05 = 1)

(S+)

s) | s1 | s3

S5

24V

+10V | MT

GND

GND All

Al2

24VG S2

S4 S6

F1 F2

PO

Pl

AO1 | AO2

Control Terminals /

!

User Terminals

Common, GND —»

IV

/\/\
SW2 Il ]

Set switch SW2 to ‘I’
(Factory Default)

Analog Input Al2

Connect shield to
control ground terminal
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6.3 Reference from Serial Communication RS485 (00-05=3)

CN6
Control board —p» 87654321
S-—>»
<+-— S+
Cable
Shield
~
N
[ [
[
RS485 Port e i
/
____________ -~~~ / //'
RS485 PLC / Computer Connection Ll g
L

To set the speed reference for the inverter via serial communication parameter 00-05 has be set to “3” for
frequency command via serial communication.

Default Communication Setting is: Address “1”, 9600 Bits/sec, 1 Start Bit, 1 Stop Bit, and No Parity

The serial communication link function uses RS485 Modbus RTU protocol and allows for:

1) Monitoring (data monitoring, function data check).

2) Frequency setting.

3) Operation command (FWD, REV, and other commands for digital input).
4) Write function data.

Frequency Reference Command Register

Inverter Frequency Reference Register: 2502 (Hexadecimal) - Bit 0 — Bit 15: 0.00 ~ 400.00 Hz
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Examples:

Frequency Reference Command: 10.00 Hz (Inverter Node Address: 01)

Command String (hexadecimal): 01 06 25 02 03 E8 23 B8

To set the frequency reference to 10.00, a value of “1000’ (03E8h) has to be send to the inverter.

Frequency Reference Command: 30.00 Hz (Inverter Node Address: 01)

Command String (hexadecimal): 01 06 25 02 0B B8 24 44

To set the frequency reference to 30.00, a value of ‘3000’ (OBB8h) has to be send to the inverter.

Frequency Reference Command: 60.00 Hz (Inverter Node Address: 01)

Command String (hexadecimal): 01 06 25 02 17 70 2D 12

To set the frequency reference to 60.00, a value of ‘6000’ (1770h) has to be send to the inverter

Note: The last 2 bytes of the command strings consist of a CRC16 checksum, please refer to section 4.5 of the
instruction manual for additional information.

6-5



6.4 Reference from two Analog Inputs

Analog input All is used as master frequency reference and analog input Al2 is used as auxiliary frequency
reference.

Analog Reference All: 0 — 10 V (Setting 00-05 = 1)
Analog Reference Al2: 0 — 10 V (Setting 00-06 = 7)

04-00 Setting Dipswitch Sw2
All - Analog Input 1 Al2 — Analog Input 2 (Default = 1) (Default ‘V’)
0~10V 0~10V 0 Set to 'V’
0~10V 4 ~20mA 1 Setto ‘I

sy | (s) | s s3 S5 24v | +10v| MT |GND |GND | Al1 | AI2

E 24VG S2 S4 S6 F1 F2 PO Pl AO2 E

? Common/0V, GND —»

Control Terminals / Analog Input All
User Terminals

Analog Input Al2

Connect shield to
control ground terminal

6.5Change Frequency Unit from Hz to rpm

Enter the number of motor poles in 16-03 to change the display units from Hz to rpm.

16-03 Display unit

0: Display unit is Hz (Resolution is 0.01Hz)

1: Display unit is % (Resolution is 0.01%)

2~39: Display unit rpm, (uses number of motor poles to calculate)
Range 40~9999: 100% is XXXX with no decimals (integer only)
10001~19999: 100% is XXX.X with 1 decimal

20001~29999: 100% is XX.XX with 2 decimals

30001~39999: 100% is X.XXX with 3 decimals

Example: Motor poles 4, 16-03 = 4.
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7. Operation Method Configuration (Run / Stop)

The inverter offers users several choices to run and stop from different sources. The most commonly used

methods are described in the next sections.

Operation command is selected with parameter 00-02.
00-02: Run Command Selection

This function sets the frequency command source.
Setting Range: 0to 4

To set parameter 00-01:

- After power-up press the DSP/FUN key

- Select 00 Basic Fun
- Press READ/ ENTER key

- Select parameter -01 with the UP/DOWN A and ¥ keys and press the READ/ ENTER key.

In the parameter list move cursor to 00-01 with the UP/DOWN keys and press READ/ ENTER key to select.

00-02 Run Command Selection

0: Keypad control

1: External terminal control
Range 2: Communication control
3: PLC

4: RTC

7.1Run/Stop from the Keypad (00-02=0) — Default Setting
Use the RUN key to run the drive in forward direction and the FWD/REV key to
change the motor direction. (Note: to disable reverse direction set parameter

11-01 to 1)

Press STOP key to stop the inverter. (Note: Stop method can be set with
parameter 07-09, default is deceleration to stop).

7-1

O

(~REMOTE~
- =) - =
FAULT FWD REV SEQ REF

Monitor

Fref Ref
12-16=005.00Hz




7.2Run/Stop from External Switch / Contact or Pushbutton (00-02=1)
Use an external contact or switch to Run and Stop the inverter.

Permanent Switch / Contact

9 [y | s1 | s3 s5 | 24av | +10v| MT |GND [GND | AL | AR
E s2 | sa | s6 | F1 | F2 | PO | PI | AO1L [AO2 | E

/

/

Common/

| 24VG =

AN | ~<— Forward Command/FWD

— — —.<

\

f

Connect

shleltd IIO ‘ Control Terminals /
contro § Start/ Stop Switch User Terminals
ground § (Maintained)

terminal /]
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Momentary Contacts (Push Buttons)
Use push button / momentary switch to Run and Stop the inverter.

Set parameter 13-08 to 3, 5 or 7 for 3-wire program initialization, multi-function input terminal S1 is set to run
operation, S2 for stop operation and S5 for forward/reverse command.

00-01 Operation Method =1
03-05 Terminal S5 Function = 26

(s+) | (s) S1 | s3 S5 24V | +10V | MT | GND | GND All Al2
E S4 S6 F1 F2 PO PI AO1 | AO2 E
/
(/ | Reverse direction
N | when closed
Connect = f
shield
to START Control Terminals /
control PUSH BUTTON User Terminals
ground (Momentary)
terminal
STOP
4 PUSH BUTTON
' (Momentary)
]
)

Note: Stop mode selection can be set with parameter 07-09, default is deceleration to stop.
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7.3Run/Stop from Serial Communication RS485 (00-02=3)

CN6
Control board — 87654321
S-—>»
-+— S+
Cable
Shield
~
D & = o
| |
) |
RS485 Port , |
/
____________ ﬁ_ — 7/)
RS485 PLC / Computer Connection J'_J‘_ g
L

To control (Run/Stop) the inverter via serial communication parameter 00-02 has be set to either a “3” for
communication control.

Default Communication Setting is: Address “1”, 9600 Bits/sec, 1 Start Bit, 1 Stop Bit, and No Parity

The serial communication link function uses RS485 Modbus RTU protocol and allows for:

1) Monitoring (data monitoring, function data check).

2) Frequency setting.

3) Operation command (FWD, REV, and other commands for digital input).
4) Write function data.

Command Register
Inverter Command Register: 2501 (Hexadecimal)
Bit 0: Run Forward

Bit 1: Run Reverse
Bit 2 ~ Bit 15: Refer to the chapter XX of this manual
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Examples:

Run Forward Command (Inverter Node Address: 01)

Command String (hexadecimal): 01 06 25 01 00 01 12 C6

Run Reverse Command (Inverter Node Address: 01)

Command String (hexadecimal): 01 06 25 01 00 03 93 07

Stop Command (Inverter Node Address: 01)

Command String (hexadecimal): 01 06 25 01 00 00 D3 06

Note: The last 2 bytes of the command strings consist of a CRC16 checksum, please refer to section 4.5 of the
instruction manual for additional information.
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8. Motor and Application Specific Settings

It is essential that before running the motor, the motor nameplate data matches the motor data in the inverter.

8.1 Set Motor Nameplate Data (02-01, 02-05)
02-05 Rated power of motor 1

The nominal motor rated capacity is set at the factory. Please verify that the motor name plate data matches the
motor rated capacity shown in parameter 02-05. The setting should only be changed when driving a motor with a
different capacity.

Range: 0.00 to 600.00 KW (1HP = 0.746 kW)

To set parameter 02-05:

- After power-up press the DSP/FUN key

- Select 02 Motor Parameter

- Press READ/ ENTER key

- Select parameter -01 with the UP/DOWN A and ¥ keys and press the READ/ ENTER key.

Default values vary based on the inverter model.

02-01 Rated current of motor 1

The motor rated current is set at the factory based on the inverter model. Enter the motor rated current from the
motor nameplate if it does not match the value shown in parameter 02-01.

Setting range: 0.01 to 600.00A

To set parameter 02-01:

- After power-up press the DSP/FUN key

- Select 02 Motor Parameter

- Press READ/ ENTER key

- Select parameter -01 with the UP/DOWN A and V¥ keys and press the READ/ ENTER key.
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8.2 Acceleration and Deceleration Time (00-14, 00-15)

Acceleration and Deceleration times directly control the system dynamic response. In general, the longer the
acceleration and deceleration time, the slower the system response, and the shorter time, the faster the response.
An excessive amount of time can result in sluggish system performance while too short of a time may result in
system instability.

The default values suggested normally result in good system performance for the majority of general purpose
applications. If the values need to be adjusted, caution should be exercised, and the changes should be in small
increments to avoid system instability.

00-14 Acceleration time 1
00-15 Deceleration time 1

These parameters set the acceleration and deceleration times of the output frequency from 0 to maximum
frequency and from maximum frequency to 0.

To set parameter 00-14 or 00-15:

- After power-up press the DSP/FUN key

- Select 00 Basic Fun

- Press READ/ ENTER key

- Select parameter -14 or -15 with the UP/DOWN A and V¥ keys and press the READ/ ENTER key.

Acceleration and deceleration times are represented by the three most significant (high order) digits. Set
acceleration and deceleration times with respect to maximum frequency. The relationship between the set
frequency value and acceleration/deceleration times is as follows:

A A
g Maxi fi g Maxi fi
2 aximum frequency 2 aximum frequency
g RUN STOP Set frequency g RUN ymmmm = \STOP
o o /7 N
g 2 4 .
= = 4 N Set frequency
Qo o N\
= 5 AN
@] O N
' N .
> Time i > Time
= g -« e «— >
Acceleration time Deceleration time Acceleration time Deceleration time
Set Frequency = Maximum Frequency Set Frequency < Maximum Frequency

Note: If the set acceleration and deceleration times are set too low, the torque limiting function or stall prevention
function can become activated if the load torque and or inertia are relatively high. This will prolong the
acceleration and or deceleration times and not allow the set times to be followed. In this case the acceleration and
or the deceleration times should be adjusted.

8-2



8.3 Automatic Energy Savings Function (11-19)

In the V/F control mode the automatic energy saving (AES) function automatically adjusts the output voltage and
reduces the output current of the inverter to optimize energy savings based on the load.

The output power changes proportional to the motor load. Energy savings is minimal when the load exceeds 70%
of the output power and savings become greater when the load decreases.

The parameter of automatic energy saving function has been set at the factory before shipment. In general, it is
no need to adjust. If the motor characteristic has significant difference from TECO standard, please refer to the
following commands for adjusting parameters:

Enable Automatic Energy Savings Function

To set parameters 11-19 to 11-24:

- After power-up press the DSP/FUN key

- Select 11 Auxiliary Function Group

- Press READ/ ENTER key

- Select parameter -19 to -24 with the UP/DOWN A and V¥ keys and press the READ/ ENTER key.
(1) To enable automatic energy saving function set 11-19 to 1.

(2) Filter time of automatic energy saving (11-20)

(3) Commissioning parameter of energy saving (11-21 to 11-22)

In AES mode, the optimum voltage value is calculated based on the load power requirement but is also affected
by motor temperature and motor characteristic.

In certain applications the optimum AES voltage needs to be adjusted in order to achieve optimum energy
savings. Use the following AES parameters for manual adjustment:

11-21: Voltage limit value of AES commissioning operation

Sets the voltage upper limit during automatic energy saving. 100% corresponds to 230V or 460V depending on
the inverter class used.

Voltage Limit

A

11-21

_ Output
"~ Voltage

11-21

Voltage limit value of commissioning operation
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11-22: Adjustment time of automatic energy saving

Sets sample time constant for measuring output power.

Reduce the value of 11-22 to increase response when the load changes.

Note: If the value of 11-22 is too low and the load is reduced the motor may become unstable.

11-23: Detection level of automatic energy saving
Sets the automatic energy saving output power detection level.

11-24: Coefficient of automatic energy saving
The coefficient is used to tune the automatic energy saving. Adjust the coefficient while running the inverter on
light load while monitoring the output power. A lower setting means lower output voltage.

Notes:

- If the coefficient is set to low the motor may stall.

- Coefficient default value is based on the inverter rating. Set parameter 13-00. If the motor power does not
match the inverter rating.
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8.4 Emergency Stop
The emergency stop time is used in combination with multi-function digital input function #14 (Emergency stop).
When emergency stop input is activated the inverter will decelerate to a stop using the Emergency stop time

(00-26) and display the [EM STOP] condition on the keypad.

Note: To cancel the emergency stop condition the run command has to be removed and emergency stop input
deactivated.

Example: Emergency Stop Switch set for input terminal S5 (03-04 = 14).

s | ) | s1 | s3 S5 | 24v | +10v| MT [GND | GND | AL | A2

E | 24VG| s2 sS4 S6 F1 F2 | PO Pl | AO1 | AD2 E
/
/
| Common/ <&— Emergency Stop
\ 24vG ™ _ _ _ _ _ _
N =y =

N

~_ " r_____ | ¢

= T R —— )
Emergency

Connect shield Stop Switch Control Terminals /

to control User Terminals
ground

terminal
00-26 Emergency stop time
Range 0.0~6000.0 Sec

8-5



8.5 Direct / Unattended Startup

The unattended startup function prevents the inverter from starting automatically when a run command is present
at time of power-up. To use USP command set one of the multi-function digital input functions to #50 (USP
Startup).

A —l
Power Supply —t
I I I I I
T I T I _l
Run Command : : : : bt
I I I I I
I I | | I I I
Fault (Alarm) T T —F T T T —t
I [ I I |—| I I I
I I I I I I I
Fault Reset , — , —H T T T >t
T T I [ I T T |
I I I Il I I I
USP Command I , T —T , I I — t
I I I o I I I
e e e e T T T T
I [ I I I I
Output Frequency I [ I Lo/ Il 1/
I I I I I |
: : : >t
I _ || _ I _
USP active on power-up.  USP not active, when When run command is off at
USP warning clears when  fault is reset the inverter ~ power-up and USP is active
run command is removed.  restarts automatically. the inverter starts normally.

Unattended Startup Protection
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8.6 Analog Output Setup

Signal: Use parameter 04-11 to select the analog output signal for AO1 and parameter 04-16 to select the analog
output signal for AO2.

Gain: Use parameter 04-12 to adjust the gain for AO1 and parameter 04-17 to adjust the gain for AO2.
Adjust the gain so that the analog output (10V/20mA) matches 100% of the selected analog output signal (04-11
for AO1 and 04-16 for AO2).

Bias: Use parameter 04-13 to adjust the bias for AO1 and parameter 04-18 to adjust the bias for AO2.
Adjust the bias so that the analog output (0V/4mA) matches 0% of the selected analog output signal (04-11 for
AO1 and 04-16 for AO2).

Example: Analog Output 1 Wiring

(S+) (S-) | s1 S3 S5 24v | +10v| MT | GND | GND| A1 Al2
24VG | s2 S4 S6 F1 F2 PO Pl AO1 | AO2 E
\
\
Common/
¢ —> \
: GND Analog \
Control Terminals / |
) Output 1
User Terminals /
Connect shield N l d
I -
to control < = — — -
ground terminal
-+
04-11 | AO1 function Setting
0: Output frequency 14: Reserved
1. Frequency command 15: ASR output
2: Output voltage 16: Reserved
3: DC voltage 17: g-axis voltage
4: Output current 18: d-axis voltage
5: Output power 19: Reserved
R 6: Motor speed 20: Reserved
ange .
7: Output power factor 21: PID input
8: All input 22: PID output
9: AI2 input 23: PID target value
10: Torgue command 24: PID feedback value
11: g -axis current 25: Output frequency of the soft starter
12: d-axis current 26: Reserved
13: Speed deviation 27: Reserved

8-7




04-12 AO1 gain value

Range 0.0~1000.0%

04-13 AOl1 bias-voltage value
Range -100.0~100.0%

04-16 AO2 function Setting
Range See parameter 04-11
04-17 AO2 gain value

Range 0.0~1000.0%

04-18 AO2 bias-voltage value
Range -100.0~100.0%

Analog Output Signal

10V(or 20mA) x Gain

(20mA) 10V

Bias {

(4mA) OV
Bias {

-10vV

(-10V) x Gain

006,

Analog output level adjustment

100%

Monitor Signal




9. Using PID Control for Constant Flow / Pressure Applications
9.1 What is PID Control?

The PID function in the inverter can be used to maintain a constant process variable such as pressure, flow,
temperature by regulating the output frequency (motor speed). A feedback device (transducer) signal is used to
compare the actual process variable to a specified setpoint. The difference between the set-point and feedback
signal is called the error signal.

The PID control tries to minimize this error to maintain a constant process variable by regulating the output

frequency (motor speed).

(Bias) |
10-03=3,4,7,8 +106% PID=OFF
10-03=xx0xb +200% Limit + o 4 N !
, (PID output gam)
+ | Frequency
o | Reference
10-03=1,2,5,6 1 (Fref)
10-03=xx1xb +109%
PID Output 10-25-1 —
PID=OFF -109%
1. 10-03=0 (PID Disabled)
2. during JOG mode
3. multi - function digital input
(03-00 — 03-07 setting = 29)
10-14 10-23
Y 0,
! P) 0 100% 00%
T
viﬁﬂit >Q 10-05 |-e»{ 10-06 |» 1040
* - o -
10-00 | (Primary
| 100% e delay)
: (D) (I-Limit) (PID Limit)
| 10-03=1,3,5,7
! PID Input < Integral Reset
' (Deviation) ? 10-03=2,468  (using Multi-function
: (Feedback 10-03=x0xxb Digital Input)
| Gain) O
Fe\fdlb“k o» 1004 o< © .
aue 10-07
10:01 [
10-03=x1xxb

The amplitude of the error can be adjusted with the Proportional Gain parameter 10-05 and is directly related to

the output of the PID controller, so the larger gain the larger the output correction.



Example 1:
Gain=1.0
Set-Point = 80%
Feedback = 78%

Example 2:
Gain =2.0
Set-Point = 80%
Feedback = 78%

Error = Set-point - Feedback = 2% Error = Set-point - Feedback = 2%

Control Error = Gain x Error = 2% Control Error = Gain x Error = 4%

Please note that an excessive gain can make the system unstable and oscillation may occur.

The response time of the system can be adjusted with the Integral Gain set by parameter 10-06. Increasing the

Integral Time will make the system less responsive and decreasing the Integral Gain Time will increase response

but may result in instability of the total system.

Slowing the system down too much may be unsatisfactory for the process. The end result is that these two

parameters in conjunction with the acceleration (00-14) and deceleration (00-15) times are adjusted to achieve

optimum performance for a particular application.

For typical fan and pump applications a Proportional Gain (10-05) of 2.0 and an Integral Time (10-06) of 5.0
sec is recommended.

10-03 PID control mode

PID control can be enabled by setting parameter 10-03 to ‘xxx1b’

10-03

PID control mode

Range

xxx0b:
Xxx1b:
Xxx0xb:
xx1xb:
X0xxb:
X1xxb:
Oxxxb:
Ixxxb:

PID disable

PID enable

PID positive characteristic

PID negative characteristic

PID error value of D control

PID feedback value of D control
PID output

PID output +target value
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Commonly used PID control modes

0001b: Forward operation: PID operation enabled, motor speeds increases when feedback signal is smaller than
set-point (most fan and pump applications)

0011b: Reverse operation: PID operation enabled, motor slows down when feedback signal is smaller than
set-point (e.g. level control applications)

To set parameter 10-03:

- After power-up press the DSP/FUN key

- Select 10 PID Control

- Press READ/ ENTER key

- Select parameter -03 with the UP/DOWN A and V¥ keys and press the READ/ ENTER key.

Important: To use the PID function parameter 00-05 (Main Frequency Command Source Selection) has to be
set to 5 for PID reference.

9.2 Connect Transducer Feedback Signal (10-01)

The PID function in the inverter

Depending on the type of feedback transducer used, the inverter can be setup for either 0-10V or a 4-20mA
feedback transducer.

Feedback Signal 4 — 20mA (10-01 =2) - SW2 = |

| (S+) | (S-) |51 | s3 | S5 | 24V +10v| MT |GND|GND| All | Al2 |
E | 24VG | S2 | S4 | S6 | F1 | F2 | PO | Pl AO1 | AO2 E |
\
\
? Common, GND —» N\
. \
Control Terminals / \
User Terminals Analog Input AI2 _ _____’__\ |
Sl I 1
| | |
| | |
IV I Iy
MM I I,
sw2 [l ] S ——-X
_ Connectshieldto | ~~~~~ 0
Set switch SW2 to ‘I control ground
terminal - +
4 -20mA
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Feedback Signal 0 — 10V (10-01 =1) - SW2 =V

(%)

(%)

S1

S3

S5

24V

+10V

MT

GND

GND| Al

Al2

E

24VG

S2

S4

S6

F1

F2

PO

Pl

AO1 | AO2

Control Terminals /

f

User Terminals

Common, GND —»

Analog Input Al2

IV

/\N/\
sw2 [ 1R

Set switch SW2 to ‘V’

9.3 Engineering Units

Connect shield to
control ground terminal

The PID setpoint scaling can be selected with parameter 16-03 and 16-04.

Example: 0 — 200.0 PSI Setpoint, set 16-03 to 12000 (1 decimal, range 0 — 200) and 16-04 to 2 (PSI).
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9.4 Sleep / Wakeup Function

The PID Sleep function can be used to prevent a system from running at low speeds and is frequently used in
pumping application. The PID Sleep function is turned on by parameter 10-29 set to 1. The inverter output turns
off when the PID output falls below the PID sleep level (10-17) for the time specified in the PID sleep delay time
parameter (10-18).

The inverter wakes up from a sleep condition when the PID output (Reference frequency) rises above the PID
wake-up frequency (10-19) for the time specified in the PID wake-up delay time (10-20).

10-29 =0: PID Sleep function is disabled.
10-29 =1: PID sleep operation is based on parameters of 10-17 and 10-18.

10-29 =2: PID sleep mode is enabled by multi-function digital input

Refer to figure 4.3.74 (a) and (b) for PID sleep / wakeup operation.

Soft Start
Freq Reference A)P'D:OFF ;
Target + PID N Output
value © PID (Fref) Sleep/Wake- up Frequency
- function PID=ON t ( Fout)
Feedback
Value N 10-29=0
i 10-29=1 or 2
Output
Frequency
A
Frequency Reference —
Wake- up | \
Frequency |- N\ N
(10-19) | Output Frequency (Fout)
[
[
[
Sleep |
Frequency | " S |
(10-17) ‘ :
[
[
: — » t
sleep delay time wake up delay time
(10-18) (10-20)

PID Sleep Function
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10. Troubleshooting and Fault Diagnostics

10.1 General

Inverter fault detection and early warning / self-diagnosis function. When the inverter detects a fault, a fault
message is displayed on the keypad. The fault contact output energizes and the motor will coast to stop (The stop
method can be selected for specific faults).

When the inverter detects a warning / self-diagnostics error, the digital operator will display a warning or
self-diagnostic code, the fault output does not energize in this case. Once the warning is removed, the system will
automatically return to its original state.

10.2 Fault Detection Function

When a fault occurs, please refer to Table 10.2.1 for possible causes and take appropriate measures.

Use one of the following methods to restart:

1. Set one of multi-function digital input terminals (03-00, 03-07) to 17 (Fault reset); activate input

2. Press the reset button on the keypad.

3. Power down inverter wait until keypad goes blank and power-up the inverter again.

When a fault occurs, the fault message is stored in the fault history (see group 12 parameters).

Table 10.2.1 Fault information and possible solutions

LED display Description Cause Possible solutions

OoC The inverter output

over current Acceleration / Deceleration time is too short. |e Extend acceleration /

current exceeds the « Contactor at the inverter output side. deceleration time.

overcurrent level « A special motor or applicable capacity is e Check the motor wiring.
,—“— (200% of the inverter greater than the inverter rated value. « Disconnect motor and try
oo e Short circuit or ground fault. running inverter.

rated current).

SC
short circuit
e Short circuit or ground fault (08-23 = 1). ® Check the motor wiring.
Inverter output short ) ] )
circuit or ground fault.  |* Motor damaged (insulation). ® Disconnect motor and try
‘__'E e \Wire damage or deterioration. running inverter.
o Replace motor.
GF

Ground fault

C
I

The current to ground  Check the motor wiring.

exceeds 50% of the
inverter rated output
current (08-23 =1, GF
function is enabled).

o Motor damaged (insulation).

o Wire damage or deterioration.

o Inverter DCCT sensors defect.

Disconnect motor and try
running inverter.

Check resistance between
cables and ground.

Reduce carrier frequency.
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LED display

Description

Cause

Possible solutions

oV
Over voltage

-

DC bus voltage
exceeds the OV
detection level:
410Vdc: 230V class
20Vvdc: 460V class
(For 440V class, if
input voltage 01-14 is
set lower than 460V,
the OV detection value
will is decreased to
700Vvdc).

Deceleration time set too short, resulting in

regenerative energy flowing back from motor

to the inverter.

The inverter input voltage is too high.

Use of power factor correction capacitors.

Excessive braking load.

Braking transistor or resistor defective.

Speed search parameters set incorrectly.

Increase deceleration time
Reduce input voltage to
comply with the input voltage
requirements or install an AC
line reactor to lower the input
voltage.

Remove the power factor
correction capacitor.

Use dynamic braking unit.
Replace braking transistor or
resistor.

Adjust speed search

parameters.
uv DC bus voltage is
Under lower than the UV
voltage detection level or the e The input voltage is too low. e Check the input voltage.
p g p g
pre-charge contactor is |e Input phase loss. e Check input wiring.
not active while the e Acceleration time set too short. e Increase acceleration time.
inverter is running. « Input voltage fluctuation. e Check power source
11 190Vvdc: 230V class; ¢ Pre-charge contactor damaged. ¢ Replace pre-charge contactor
U 380Vdc: 460V class ¢ DC bus voltage feedback signal value not ¢ Replace control board or
(The detection value incorrect. complete inverter.
can be adjusted by
07-13).
IPL input | Phase loss at the input
phase loss | side of the inverter or e Wiring loose in inverter input terminal. e Check input wiring / faster
I '3' input voltage e Momentary power loss. SCrews.
110 imbalance, active when |e Input voltage imbalance. e Check power supply.
| 08-09 =1 (enabled).
OPL output
phase loss Phase I(.)SS at the © Wiring loose in inverter output terminal. e Check output wiring / faster
output side of the _ ;
'_' ljl inverter, active when ® Motor rated current is less than 10% of the screws.
LI 08-10 =1 (enabled). inverter rated current. ® Check motor & inverter rating.
OH1 The temperature of the e Install fan or AC to cool
Heatsink heat sink is too high. di
h : t Note: when OH1 fault |e Ambient temperature too high. surroundings.
overnea occurs three times ~ |e cooling fan failed  Replace cooling fan.
within five minutes, it is | Carrier frequency set too high. « Reduce carrier frequency
I required to wait 10 e Load too heavy. '
] minutes before ¢ Reduce load / Measure output
- resetting the fault. current
,\(/?Ll e Check VI/f curve.
otor Internal motor overload
! h i i ing inl® Check motor rated current
overload | proecion ipped . |* elge e U nae ot g
— active when protection - e Check and reduce motor load,
ml | curve 08-05 = xxx1 o Motor rated current (02-01) set incorrectly. check and operation dut
111 | ’ ® Load too heavy. p Y

cycle.
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LED display

Description

Cause

Possible solutions

oL?2 Inverter thermal
Inverter | overload protection e Check V/f curve.
overload tripped _ _
If an in\./erter overload » Voltage setting V/F mode too high, resulting * Replace inverter with larger
oceurs 4 times in five in over-excitation of the motor. rating.
™11 1 | minutes, itis required | Inverter rating too small. 7 check and edce mowr
il &S « Load too heavy. load, check and operation
— == to wait 4 minutes duty cycle.
before resetting the
fault.
oT Inverter output torque ;
oY Check t detect
Over torque | is higher than 08-15 ® mhecicoverforque defection
detection | (over torque detection parameters (08-15 / 08-16).
level) for the time o Load too heavy. e Check and reduce motor
__ specified in 08-16. _
I Parameter 08-14 = 0 to load, check and operation
N activate. duty cycle.
uT Inverter output torque
Under is lower than 08-19
torque : .
. (under torque detection e Check under torque detection
detection . ;
. Sudden drop in load.
level) for the time o Belt break. parameters (08-19 / 08-20).
specified in 08-20. e Check load / application.
__ Parameter 08-18 = 0 to
activate.
CE No Modbus
communicati | communication
on error . . .
received in for the time
specified in 09-06  Connection lost or wire broken. : gﬂ:gt E\gr;tniglonuter/
inati e Host stopped communicating. P
'— ,— (communlcatlon error software.
— detection time).
Active when 09-07(=0
to 2).
PID feedback signal
FB
PID feedback | falls below level
loss specified in 10-12 (PID
feedback loss
detection level) for the |e Feedback signal wire broken e Check feedback wiring
time specified in 10-13 ® Feedback sensor broken. ® Replace feedback sensor.
—1 (Feedback loss
o detection time). Active
when parameter (10-11
=2).
STO
Safety switch | . et e Terminal board Input F1 and F2 are not
nverter salety connected .
switches open. e (8-30 is set to 1: Coast to stop and digital ® Check F1 and F2 connection
. — input (58) is active.
__
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LED display Description Possible causes Corrective action
DEV
Speed
deviation
Inverter safety e When 08-30 is set to 0: Deceleration to stop, |® Check if digital terminal (58)
. switches open. and digital input (58) is active. is active.
il
EF1 External fault (Terminal
Exter(réfil)fault S1) Active when
- _ 03-00= 25, and Inverter
"— "— ,' external fault selection
- 08-24=0 or 1.
Exter?;lzfault External fault (Terminal
(S2) S2) Active when
o 03-01= 25, and Inverter
,': "—,:' external fault selection
08-24=0 or 1.
Exterlizzlg tau(¢| EXternal fault (Terminal
(S3) S3) Active when
- 03-02= 25, and Inverter
,': "— —: external fault selection
— 08-24=0 or 1. e Multi-function input function
ExterEII;? fault External fault (Terminal | ® Multifunction digital input external fault active. . zﬁelgli?/\r/:ﬁggy
(S4) S4) Active when
— 03-03= 25, and Inverter
,': "— '—: external fault selection
08-24=0 or 1.
Exter?;?fault External fault (Terminal
(S5) S5) Active when
- 03-04= 25, and Inverter
,': ,'— = external fault selection
08-24=0 or 1.
EF6
External fault| External fault (Terminal
(S6) S6) Active when
PR 03-05= 25, and Inverter
,': ,'—,':, external fault selection
08-24=0 or 1.
CFo7
Motor control * Perform rotational or
= Cf?g"t_, Motor control fault | ® SLV mode unable to run motor . o
,_ | ,_ || frequency (01-08)
FU DC bus fuse blown
fuse open | DC fuse (Models 230V ® Check IGBTs

Fu

50HP and above, 460V
75HP and above) open
circuit.

o IGBT damaged.
e Short circuit output terminals.

® Check for short circuit at
inverter output.
e Replace inverter.
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LED display Description Possible causes Corrective action
LOPBT Check feedback signal
Low flow The feedback signal is disconnected. connection.
fault Low flow fault Feedback value is lower than minimum Check if feedback value is
11 "_H | flow limit. lower than minimum flow
e limit (23-51).
HIPBT Check feedback value
High flow fault| Feedback value is greater than maximum Check if feedback value is
High flow fault _
_n '_” ! flow value. lower than maximum flow
L limit (23-48).
LPBFT Check feedback signal
Low pressure The feedback signal is not connected. connection.
fault Low pressure fault Feedback value is lower than minimum Check if feedback value is
I N [} feedback value. lower than minimum limit
Lronrc (23-15).
OPBFT Check feedback signal
High pressure _ _ connection.
fault High pressure fault Feedback value is greater than maximurm Check if feedback value is

m_n_ i
L orc

feedback value.

greater than maximum
limit (23-12).

LSCFT
. Low water flow or not enough suction
Low suction _ ) 9 Check water flow
. Difference between setpoint and feedback
fault Low suction fault _ _ Check feedback value
—_—— value is too high.
[ | _ Check output current
| Output current is too lowl.
CFO00
Operator N cation bet LCD K dand Disconnect the keypad and
ot 0 communication between eypad an
Communication| | cp keypad data _ yP then reconnect.
Error . inverter for more than 5 seconds after power
communication fault Replace the control board
i up.
LCD display P Check keypad cable
only*
CFo1
Operator Disconnect the keypad and
Communication | | CD keypad data Communication errors between LCD keypad |  then reconnect.
Error 2 communication fault and inverter for more than 2 seconds. Replace the control board
LCD display Check keypad cable
only*
CT Fault ) ) Check input voltage signal
Abnormal input voltage, too much noise or
— p— Input voltage fault o and the voltage on the
i _ malfunctioning control board.
[ | control board.
Double

Communication
Error

rCJm
ll'_lll

Both Profibus and
Modbus communication
selected

Two communication protocols are active

simultaneously.

Select only one

communication protocol.
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10.3 Warning / Self-diagnosis Detection Function

When the inverter detects a warning, the keypad displays a warning code (flash).
Note: The fault contact output does not energize on a warning and the inverter continues operation. When the
warning is no longer active the keypad will return to its original state.

When the inverter detected a programming error (for example two parameters contradict each other of are set to
an invalid setting), the keypad displays a self-diagnostics code.

Note: The fault contact output does not energize on a self-diagnostics error. While a self-diagnostics code is
active the inverter does not accept a run command until the programming error is corrected.

Note: When a warning or self- diagnostic error is active the warning or error code will flash on the keypad. When
the RESET key is pressed, the warning message (flash) disappears and returns after 5 sec. If the warning or

self-diagnostic error still exists.

Refer to Table 10.3.1 for and overview, cause and corrective action for inverter warnings and self-diagnostic

errors.

Table 10.3.1 warning / self-diagnosis and corrective actions

diléiay Description Possible causes Corrective action
(ﬂ(;;/h) o Deceleration time set too short, Increase deceleration time
Over resulting in regenerative energy Reduce input voltage to
voltage DC bus voltage exceeds flowing back from motor to the comply with the input voltage
the OV detection level: inverter. requirements or install an AC
410Vdc: 230V class e The inverter input voltage is too line reactor to lower the input
820Vdc: 460V class high. voltage.
(for 440V class, if input » Use of power factor correction Remove the power factor
—V) voltage 01-14 is set lower capacitors. correction capacitor.
l' l'l' l' than 4.60\/' the O\./ . e Excessive braking load. Use dynamic braking unit.
- detection value will is
decreased to 700Vdc) e Braking transistor or resistor Replace braking transistor or
defective. resistor.
e Speed search parameters set Adjust speed search
incorrectly. parameters.
uv DC bus voltage is lower
(ljlna(?gr) than the UV detection level | « The input voltage is too low. Check the input voltage.
voltage or the pre-charge contactor | « Input phase loss. Check input wiring.
is not active while the e Acceleration time set too short. Increase acceleration time.
inverter is running. « Input voltage fluctuation. Check power source
KV) 190Vdc: 230V class; o Pre-charge contactor damaged. Replace pre-charge contactor
l_ll' " 380Vdc: 460V class ¢ DC bus voltage feedback signal Replace control board or
(the detection value can be value not incorrect. complete inverter.
adjusted by 07-13)
OH2 Inverter overheat warning
Invéfg'ﬁesrhgver gﬂel:lcligfgg.a(l'?grﬁwl?r:glénlpljt ® Muiltifunction digital input overheat gﬂelil::;iirrlrcéicotlr;.mpm funeten
heating S8) Active when 03-00 ~ warning active. Check wiring
warning | 03-07 = 31).
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LED

display Description Possible causes Corrective action
NALS
N
UHc
oT ] _
(flash) Inverter output torque is e Check over torque detection
over torque | higher than 08-15 (over parameters (08-15 / 08-16).
detection | torque detection level) for
AV, the time specified in 08-16. | * -0ad o heavy. * Check and reduce motor
il Pa(ameter 08-14=0to load, check and operation
tivate.
i ac duty cycle.
(ﬂg;rh) Inverter output torque is
under lower than 08-19 (under Check und detect
torque | torque detection level) for | e Sudden drop in load. ® Check under forque detection
:e;e;tmn the time specified in 08-20. | ® Belt break. parameters (08-19 / 08-20).
Check load / appli