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Quick Reference for Bypass Parameters

Parameter Factory User Parameter Factory User Parameter Factory User Parameter Factory User
Number Setting Setting Number Setting Setting Number Setting Setting Number Setting Setting
A1-00 0 b5-04 100 E1-05 240V or 480V L1-05 0.2
A1-01 2 b5-06 100 E1-06 60 L2-01 2
A1-03 0 b5-07 0 E1-07 3 12-02 0.1
AL1-04 0 b5-08 0 E1-08 18 1203 0.1
A1-05 0 b5-09 0 E1-09 15 1204 03
A2-01 b5-10 1 E1-10 10.8 1205 190
A2-02 b5-11 0 El-11 0 13-01 1
A2-03 b5-12 0 El-12 0 13-02 120
A2-04 b5-13 0 E113 0 L3-04 1
A2-05 b5-14 1 E2-01 kVA Dep. 13-05 1
A2-06 b5-15 0 E2-03 kVA Dep. 13-06 120
A2-07 b5-16 0 E2-05 KVA Dep. L4-01 0
A2-08 b5-17 0 F6-01 3 14-02 2
A2-09 b5-18 0 F6-02 0 L4-05 0
A2-10 b5-19 0 F6-03 1 L4-06 80
A2-11 b5-20 1 F6-05 0 L5-01 10
A2-12 b5-21 1 H1-01 70 15-02 0
A2-13 b5-22 0 H1-02 15-03 600
A2-14 b5-23 0 H1-03 See Table 2 of L6-01 6
A2-15 b5-24 0 1:;2’;?;?5 16-02 15
A2-16 b5-25 0 L6-03 10
A2-17 b5-26 0 H1-04 4 L8-01 0
A2-18 b5-27 60 H1-05 6 L8-02 95
A2-19 b5-28 0 H2-01 0 L8-03 4
A2-20 b5-29 1 H2-02 3B 18-06 5
A2-21 b5-30 0 H3-02 See Table 2 of L8-09
A2-22 b8-01 1 the bypass L8-10 0
A2-23 b8-04 KVA Dep. schematic L8-11 300
A2-24 b8-05 20 H3-03 0 L8-12 45
A2-25 b8-06 0 H3-08 See Table 2 of L8-15 1
A2-26 c1-01 60 the bypass L8-18 1
A2-27 c1-02 60 schematic 1819 20
A2-28 c1-03 30 H3-09 See Table 2 of n1-01 1
A2-29 C1-04 30 the bypass n1-02
A2-30 C1-09 10 schematic n3-01 5
A2-31 c111 0 H3-10 100 n3-02 150
A2-32 c2-01 0.2 H3-11 0 n3-03 1
b1-01 See Table 2 of c2-02 0.2 H3-12 0.3 n3-04 40
the bypass C4-01 1 H3-13 See Table 2 of 01-01 6
schematic ca-02 200 the bypass 01-02 1
b1-02 1 C6-02 KVA Dep. schematic 01-03 0
b1-03 0 C6-03 KVA Dep. H4-01 2 01-05 3
b1-04 1 C6-04 KVA Dep. H4-02 100 01-06 0
b1-07 1 C6-05 0 H4-03 0 01-07 2
b1-08 1 d1-01 10.0 H4-04 8 01-08 3
b1-11 0 d1-02 6.0 H4-05 50 02-01 1
b1-12 0 d1-03 0 H4-06 0 02-02 0
b2-01 0.5 d1-04 40 H4-07 02-03 0
b2-02 50 d1-17 6 H4-08 0 02-04 KVA Dep.
b2-03 5.0 d2-01 100 H5-01 1F 02-05 1
b2-04 0 d2-02 0 H5-02 3 02-06 1
b2-09 0 d2-03 0 H5-03 0 02-07 0
b3-01 2 d3-01 0 H5-04 3 02-08 1
b3-02 120 d3-02 0 H5-05 1 02-09 1
b3-03 2 d3-03 0 H5-06 5 02-10 0
b3-05 0.2 d3-04 1 H5-07 1 02-12 0
b3-14 1 d4-01 0 H5-08 0 02-14 0
b4-01 0 d4-02 10 H5-09 2 02-15 0
b4-02 0 E1-01 208, 240V or 11-01 1 03-01 0
b5-01 0 480V L1-02 8 03-02 1
b5-02 2 E1-03 F 11-03 3 T1-02 KVA Dep.
b5-03 5 E1-04 60 L1-04 1 T1-04 KVA Dep.




Warnings and Cautions

This Section provides warnings and cautions pertinent to this product, that if not
heeded, may result in personal injury, fatality, or equipment damage. Yaskawa is
not responsible for consequences of ignoring these instructions.

A WARNING

YASKAWA manufactures component parts that can be used in awide variety of industrial applications. The selection and
application of YASKAWA products remain the responsibility of the equipment designer or end user. YASKAWA accepts no
responsibility for the way its products are incorporated into the final system design. Under no circumstances should any
YASKAWA product be incorporated into any product or design as the exclusive or sole safety control. Without exception, all
controls should be designed to detect faults dynamically and fail safely under all circumstances. All products designed to
incorporate a component part manufactured by YASKAWA must be supplied to the end user with appropriate warnings and
instructions as to that part’s safe use and operation. Any warnings provided by YASKAWA must be promptly provided to the
end user. YASKAWA offers an express warranty only as to the quality of its products in conforming to standards and
specifications published in the YASKAWA manual. NO OTHER WARRANTY, EXPRESS OR IMPLIED, |S OFFERED.
YASKAWA assumes no liability for any personal injury, property damage, losses, or claims arising from misapplication of its
products.

A WARNING

» Read and understand this manual before installing, operating, or servicing this Drive. All warnings, cautions, and
instructions must be followed. All activity must be performed by qualified personnel. The Drive must be installed according
to this manual and local codes.

« Do not connect or disconnect wiring while the power ison. Do not remove covers or touch circuit boards while the power is
on.

 Before servicing, disconnect al power to the equipment. Theinternal capacitor remains charged even after the power supply
is turned off. Status indicator LEDs and Digital Operator display will be extinguished when the DC bus voltage is below
50 VDC. To prevent electric shock, wait at least five minutes after all indicators are OFF and measure DC bus voltage level
to confirm safe level.

Do not perform awithstand voltage test on any part of the unit. This equipment uses sensitive devices and may be damaged
by high voltage.

» The Drive and Bypass unit is not suitable for circuits capable of delivering more than the specified RMS symmetrical
amperes. Install adequate branch short circuit protection per applicable codes. Refer to the specification. Failure to do so
may result in equipment damage and/or personal injury.

« Do not connect unapproved LC or RC interference suppression filters, capacitors, or overvoltage protection devices to the
output of the Drive. These devices may generate peak currents that exceed Drive specifications.

» To avoid unnecessary fault displays caused by contactors or output switches placed between Drive and motor, auxiliary
contacts must be properly integrated into the control logic circuit.

+ YASKAWA is not responsible for any modification of the product made by the user; doing so will void the warranty. This
product must not be modified.

« Verify that the rated voltage of the Drive and Bypass unit matches the voltage of the incoming power supply before applying
power.

» To meet CE directives, proper line filters and proper installation are required.
i



A WARNING

» Some drawings in this manual may be shown with protective covers or shields removed, to describe details. These must be
replaced before operation.

» Observe electrostatic discharge procedures when handling circuit cards to prevent ESD damage.

» The equipment may start unexpectedly upon application of power. Clear all personnel from the Drive, motor, and machine
area before applying power. Secure covers, couplings, shaft keys, and machine |oads before energizing the Drive and Bypass
unit.

« Please do not connect or operate any equipment with visible damage or missing parts. The operating company is responsible
for any injuries or equipment damage resulting from failure to heed the warnings in this manual.

W Intended Use
Drives and Bypass Units are intended for installation in electrical systems or machinery.

For use in the European Union, the installation in machinery and systems must conform to the following product standards of
the Low Voltage Directive:
EN 50178, 1997-10, Equipping of Power Systems with Electronic Devices
EN 60201-1, 1997-12 Machine Safety and Equipping with Electrical Devices
Part 1. General Requirements (IEC 60204-1:1997)/
EN 61010, 1997-11Safety Requirements for |nformation Technology Equipment
(IEC 950:1991 + A1:1992 + A2:1993 + A3:1995 + A4:1996, modified)

CE certification per EN 50178 can be achieved using the line filters specified in this manual and following the appropriate
installation instructions.

EOther

The Drive and Bypass unit is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical
amperes, 240Vac maximum (240V Class) and 480Vac maximum (480V Class).

This manual isfor reference only and subject to change without notice.



Introduction

This Section describes the applicability of the Manual

€ Product Description

The P7 Bypass unit provides a means of bypassing the Drive while allowing the motor to operate at full speed, directly from
the AC line. It incorporates an AC Drive and three contactor Bypass arrangement in asingle UL listed enclosure. The three
electrically interlocked | EC rated contactorsisolate the Drive when operating in Bypass mode.

Control logic provides industry standard Hand/Off/Auto functions and safety circuit interlocks in both drive and Bypass
operating modes.

Bypass components include: afused 120 VAC control circuit transformer, an input Motor Circuit Protector (MCP) circuit
breaker/disconnect, motor overload relay, selector switches and indicating lights.

The P7 Drive, acomponent of the P7 Bypass package, is a Pulse Width Modulated Drive for 3-Phase AC induction motors.
This type of Driveis also known as an Adjustable Frequency Drive, Variable Frequency Drive, AC Drive, AFD, ASD, VFD,
and Inverter. In this manual, the P7 Drive will bereferred to as the “ Drive”.

The Driveisavariable torque AC drive, designed specifically for HVAC applications, including fans, blowers and pumps. A
new benchmark for size, cost, performance, benefits, and quality, the Drive includes numerous
built-in features such as network communications, H/O/A, Pl, parameter storage and copy functions.

The Drive has communications for the popular protocols: DeviceNet, Profibus, Ethernet, etc. An optional LONWORKS®
interface card is also available.

The LCD keypad/operator is equipped with Hand/Off/Auto functions, copy feature, 7 language choices, and 5 lines of display
with 16 characters per line. User parameter settings can be recovered at any time via“ User Initialization”. Optional
DriveWizard software allows upload/download, as well as graphing and monitoring of drive parameters from a PC for ease of
drive management.

Built-in Pl eliminates the need for closed loop output signals from a building automation system. It includes feedback display,
inverse, square root and differential control functions, and maintains setpoint for closed loop control of fans and pumps for
pressure, flow, or temperature regulation.

This manual is applicable to P7 Drives defined by model numbersof CIMR-P7U__ contained within Bypass units
defined by model numbersof P7TB_

This manual is subject to change as product improvements occur. The latest version of the manual can be obtained from the
Yaskawa website www.drives.com . The date shown on the rear cover is changed when revisions are made. The latest version
of Drive software is also shown.
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This manual may describe trademarked equipment, which is the property of other companies. These trademarks are the
property of the registered owner companies and may include the following:

PROFIBUS® and PROFIBUS-DP® are registered trademarks of PROFIBUS Nutzerorganization e.v.
DeviceNet isaregistered trademark of ODVA (Open DeviceNet Vendor Association, Inc.)

Modbus®, trademark of Schneider Automation, Inc.
LoNWORKS®, trademark of Echelon Corporation

Other Documents and Manuals are available to support special use or installation of this product. These documents may be
provided with the product or upon regquest or downloaded from www.drives.com. Documents may include the following:

TM.P7.02.Programming ... Manual included on CD ROM with product
DriveWizard ... Software and Manual ...Included on CD ROM with product
Option Instructions ... Included on CD ROM with product

@ Definitions of Acronyms and Abbreviations

AC Alternating Current LRA L ocked Rotor Amperes

AlIC Amps Interrupting Capacity MCP Motor Circuit Protector

CB Circuit Breaker MTBF Mean Time Between Failures

CIMR Control Induction Motor Rotation NC Normally Closed

CN Connector NEC National Electrical Code

CPT Control Power Transformer NEMA National Electrical Manufacturers Association
CPU Central Processing Unit NO Normally Open

DIP Dual Inline Package OLR Over Load Relay

FLA Full Load Amperes PCB Printed Circuit Board

FVFF Forced Ventilated, inlet Filter, outlet Filter P Proportional plus Integral control action
HOA Hand/Off/Auto SFS Soft Start

HP Horsepower B Terminal Block

IEC International Electrotechnical Commission THD Total Harmonic Distortion

IGV Inlet Guide Vanes VA Volt Amperes

IPM Intelligent Power Module VAC Volts Alternating Current

KVA Kilo Volt Amperes VAV Variable Air Volume

LED Light Emitting Diode

€ Terminology in This Manual
“Standard” or “ Configured” options - are available with standard lead times

“Engineered” or “Custom” options - are available only with extended lead times
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@ Resources Available

Table of Resources

TM.P7.01 Drive User Manual

TM.P7.02 Drive Programming Manual

TM.AFD.14 DeviceNet Technical Manual

TM.AFD.12 Profibus Technical Manual

IGAFD.20 LONWORK Se Option Installation Guide
IGAFD.50 3-15 PSI Pressure Transducer Installation Guide
CD.AFD7.01 CD ROM for Drives

DriveWizarde Software DriveWizarde Software Version 5.3 or later

Introduction v



Notes:
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Chapter 1
Physical Installation

This chapter describes the checks required upon receiving
and the installation process for a Drive and Bypass unit.

Bypass Model Number and Enclosure Style ..........ccccccoevivivivninnnnns 2
ENCIOSUIE DAt ....ccoviiiiiiiiiiiiiiee ettt 4
Confirmations upon DeliVery ..., 7
ReceiVing CheCKS ........uuiiiiiiiiiiiiii e 7
Bypass Nameplate Information ...........cccoeecviveiieiiiniiiiiiieieeeees 7
Bypass Unit ENCIOSUIES .......cccoiiiiiieiiiiiiieieiieeeeeeeee e 8
Bypass Product OptionS ...........cooooiiiiiiiiie i 9
Bypass Component DescCriptions ...........coooeeevieiiiiiveie e 11
Bypass Unit Front Control Panel ... 11
Exterior and Mounting DImensions ...........ccooeeeeiiieiiceiecescins 17
Bypass Unit 30 HP and Below, 480 VAC;
15 HP and Below, 208V/240V ........cccccoeeiiiiiiiiiieiiee e 17
Bypass Unit 30 HP and Below, 480 VAC;
15 HP and Below, 208V/240V With Add-On BoX .........c.......... 18
Bypass Unit 40 HP to 100 HP, 480 VAC;
20 HP t0 40 HP, 208V/240V ....cooeiiiiiiieeeeee et 19
Bypass Unit 40 HP to 100 HP, 480 VAC;
20 HP to 40 HP, 208V/240V With Add-On BOX ........cccceeeeerinee 20
Bypass Unit 125 HP to 250 HP, 480 VAC,;
50 HP t0 125 HP, 208V ...covniiiiiie e 21
Dimensions and Weights ..........ooooiiiiiiiiiiieeee 22
Checking and Controlling Installation Site .....................c..ooeoo. 24
Installation Site ......ooooiiii i 24
Controlling the Ambient Temperature ...........cccccoeeeeeeeenenee. 25
Protecting the Bypass Unit from Foreign Matter ...................... 25
Installation Orientation and Enclosure Considerations ............ 26

Physical Installation 1 -1



Bypass Model Number and Enclosure Style

The Bypass covers two voltage ranges: 208-240 VAC and 480 VAC. Ratings applicable are from 1/2 to 500 HP.

Table 1.1 Bypass
Bypass Bypass
Base Model Number Continuous Uses

Voltage NV D HP Output Basic Drive

NEMA 1 Current Model Number
FVFF (Amps)

P7BVDO002 P7BBDO002 0.5 24 CIMR-P7U22P2
P7BVD003 P7BBD003 0.75 35 CIMR-P7U22P2
P7BVD004 P7BBD004 1 4.6 CIMR-P7U22P2
P7BVDO007 P7BBD007 2 7.5 CIMR-P7U22P2
P7BVDO010 P7BBD010 3 10.6 CIMR-P7U22P2
P7BVDO016 P7BBD016 5 16.7 CIMR-P7U23P7
P7BVD024 P7BBD024 7.5 24.2 CIMR-P7U27P5
P7BVD030 P7BBD030 10 30.8 CIMR-P7U27P5
P7BVD046 P7BBD046 15 46.2 CIMR-P7U2011
208 VAC P7BVDO059 P7BBD059 20 59.4 CIMR-P7U2015
P7BVDO074 P7BBDO074 25 74.8 CIMR-P7U2018
P7BVD088 P7BBD088 30 88 CIMR-P7U2022
P7BVD114 P7BBD114 40 114 CIMR-P7U2030
P7BVD143 P7BBD143 50 143 CIMR-P7U2037
P7BVD169 P7BBD169 60 169 CIMR-P7U2045
P7BVD211 P7BBD211 75 211 CIMR-P7U2055
P7BVD273 P7BBD273 100 273 CIMR-P7U2075
P7BVD343 P7BBD343 125 343 CIMR-P7U2090
P7BVD396 P7BBD396 150 396 CIMR-P7U2110
P7BVA002 P7BBA002 0.5 2.2 CIMR-P7U22P2
P7BVA003 P7BBA003 0.75 3.2 CIMR-P7U22P2
P7BVA004 P7BBA004 1 4.0 CIMR-P7U22P2
P7BVA006 P7BBA006 2 6.8 CIMR-P7U22P2
P7BVA009 P7BBA009 3 9.6 CIMR-P7U22P2
P7BVA015 P7BBA015 5 15.2 CIMR-P7U23P7
240 VAC P7BVA022 P7BBA022 7.5 22 CIMR-P7U25P5
P7BVA028 P7BBA028 10 28 CIMR-P7U27P5
P7BVA042 P7BBA042 15 42 CIMR-P7U2011
P7BVA054 P7BBA054 20 54 CIMR-P7U2015
P7BVA068 P7BBA068 25 68 CIMR-P7U2018
P7BVA080 P7BBA080 30 80 CIMR-P7U2022
P7BVA104 P7BBA104 40 104 CIMR-P7U2030
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Table 1.1 Bypass (Continued)

Bypass Bypass
Base Model Number Continuous Uses

Voltage WA 22 HP Output Basic Drive

NEMA 1 Current Model Number
FVFF (Amps)

P7BVA130 P7BBA130 50 130 CIMR-P7U2037
P7BVA154 P7BBA154 50 154 CIMR-P7U2037
P7BVA192 P7BBA192 60 192 CIMR-P7U2045
230 VAC P7BVA248 P7BBA248 75/100 248 CIMR-P7U2075
P7BVA312 P7BBA312 125 312 CIMR-P7U2075
P7BVA360 P7BBA360 150 360 CIMR-P7U2090
P7BVB001 P7BBB001 0.5 11 CIMR-P7U42P2
P7BVB001 P7BBB001 0.75 16 CIMR-P7U42P2
P7BVB002 P7BBB002 1 21 CIMR-P7U42P2
P7BVB003 P7BBB003 2 34 CIMR-P7U42P2
P7BVB004 P7BBB004 3 4.8 CIMR-P7U42P2
P7BVB007 P7BBB007 5 7.6 CIMR-P7U43P7
P7BVB011 P7BBB011 7.5 11 CIMR-P7U45P5
P7BVB014 P7BBB014 10 14 CIMR-P7U47P5
P7BVB021 P7BBB021 15 21 CIMR-P7U4011
P7BVB027 P7BBB027 20 27 CIMR-P7U4011
480 VAC P7BVB034 P7BBB034 25 34 CIMR-P7U4015
P7BVB040 P7BBB040 30 40 CIMR-P7U4018
P7BVB052 P7BBB052 40 52 CIMR-P7U4030
P7BVB065 P7BBB065 50 65 CIMR-P7U4030
P7BVBO77 P7BBBO77 60 77 CIMR-P7U4037
P7BVB096 P7BBB096 75 96 CIMR-P7U4045
P7BVB124 P7BBB124 100 124 CIMR-P7U4055
P7BVB156 P7BBB156 125 156 CIMR-P7U4075
P7BVB180 P7BBB180 150 180 CIMR-P7U4090
P7BVB240 P7BBB240 200 240 CIMR-P7U4110
P7BVB302 P7BBB302 250 302 CIMR-P7U4160

* The Nema 12 FVFF Enclosureis ventilated and filtered with gaskets. UL does not recognize NEMA 12

ventilated enclosures, therefore, for UL purposes, these units are designated NEMA 1.
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Enclosure Data

Table 1.2 208V Enclosure Data

) ) " 5
Drive B 2 oL Heat3 Edssue Binsnset WeightS | Enclosure Dimensions w/Add-on™ | Weight” of )
Input 1 ypass ea l¢] N Electrical
voiis | HP Model Model ':E: 110% | Loss | NEMA 1& NEMA 12 -FVFF of NS NN I2AAS || Assamllly || o2 e
CIMR- Number 1min | watts H W D Assembly H w D +Add-on
rEhES inches Box
05 | P7TU22P21A | P7B_D002 | 24 2.6 68
0.75 | PTU22P21A | P7B_D003 | 35 3.8 68
1 P7U22P21A | P7B_D004 | 4.6 5.1 78 29.48 19.06 13.66 4335 19.06 13.66
2 | PTU22P21A | P7B_D007 | 75 8.2 110 1151bs 156 Ibs
3 P7U22P21A | P7B_DO10 | 106 | 117 141
5 P7U23P7IA | P7B_DO016 | 167 | 184 202 Dimension Drawing® Dimension Drawing
75 | PTU27P51A | P7B_D024 | 242 | 266 273 S-5542 S-5543
10 | P7U27P51A | P7B_D030 | 308 | 339 365
127 Ibs 164 |bs
15 | P7TU20111A | P7B_DO046 | 462 | 50.8 578
208 20 | P7U20151A | P7B_D059 | 59.4 | 653 653 2081 201 Ib P7B-00
40.48 25.63 14.66 S S
25 | P7TU20181A | P7B_D074 | 748 | 823 746 5535 568 14.66
Dimension Drawing
30 | P7U20221A | P7B_D08S | 880 | 96.8 939 Dimension Drawing’ S-5545
55544 221 lbs 307 Ibs
40 | P7U20301A | P7B_D114 | 114.0 | 1254 | 1340
50 | P7U20370A | P7B_D143 | 1430 | 157.3 | 1523 847 Ibs
60 | P7U20450A | P7B_D169 | 169.0 | 1859 | 1762
84.00 25.63 26.25%| 943 1bs
75 | PTU20550A | P7B_D211 | 211.0 | 2321 | 2244
) ! 9 NOT REQUIRED
100 | P7U20750A | P7B D273 | 273.0 | 300.3 | 3003 bi mens‘s"snsgga"” ng 1214 1bs
125 | P7U20900A | P7B_D343 | 343.0 | 377.3 | 329 1330 Ibs
150 | P7U21100A | P7B_D396 | 396.0 | 435.6 | 4029 1423 |bs
Note 1: Horsepower rating is based on a standard NEMA B 4-pole motor.
Note 2: The underscore position in these model numbers codes for the enclosure type: V = NEMAL, B = NEMA12 FVFF.
Note 3: Heat lossisthe amount of heat dissipated by the drive at full load with all standard options available inside the enclosure. Drive heat sink losses are
included in the heat loss data. Heat loss datais for the enclosure without the add-on enclosure.
Note 4: Height dimension (H) excludes the mounting screw tabs. Depth dimension (D) excludes MCP disconnect handle.

Note 5:

Note 6:

Note 7:

Note 8:
Note 9:

This data represents the total weight with all possible standard options. Weight could be less depending on the options specified.

All standard options are available in this size enclosure except options E (RFI Filter) and K (5% Output Reactor). Options E and K require the add-on
enclosure.

All options are available in this size enclosure except E (RFI Filter), R (3% Line Reactor), and K (5% Output Reactor). Only option E combined with
either option R or option K can be installed in the add-on enclosure. Options R and K together require an increase in the size of the P7 Bypass Enclosure.
Contact the factory if all three options are required. Options D (2 Motor “OR”) or A (2 Motor “AND”) for 30 Hp and 40 Hp require the next

Size enclosure.

Heat sink mounted externally varies the depth dimension depending on the drive size. Depth will not exceed dimension shown.

All options are available in this size enclosure except options D (2 Motor “OR”) or A (2 Motor “AND") for 75 Hp and 100 Hp require the next
size enclosure.
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Table 1.3 240/230V Enclosure Data

; " 4 iqht5
Drive Bypass? oL Heat3 Erdesue Bicnsies® Weight Enclosure Dimensions w/Add-on” | Weight® of .
I\?(zrst HPY | Model Model '\Flff 110% | Loss | NEMA 1&NEMA 12 -FVFF of L‘EMA e "JVEMA 12":\’;': As:';g‘b'y SECIEZ::::L
CIMR- Number 1min | watts H W D Assembly . AR
TehEs inches Box
05 | PTU22P21A | P7B_A002 | 22 24 68
0.75 | PTU22P21A | P7B_A003 | 32 35 68
1 | PTU22P21IA | P7B_A004 | 40 44 78 29.48 19.06 13.66 4335 19.06 13.66
2 | PTU22P21A | P7B_A006 | 6.8 75 110 1151bs 156 Ibs
3 | P7TU22P21A | P7B_A009 | 9.6 10.6 141
5 | P7TU23P71A | P7B_A015 | 152 | 167 202 Dimension Drawing® Dimension Drawing
240 | 75 | prUzsPSIA | PTB_A022 | 220 | 242 | 273 S-5542 S-5543
10 | P7U27PS1A | P7B_A028 | 280 | 30.8 365
127 Ibs 164 Ibs
15 | P7U20111A | P7B_A042 | 420 | 462 578
20 | P7U20151A | P7B_A054 | 540 | 59.4 653 208 1bs 201 1h P7B-00
40.48 25.63 14.66 S
25 | P7U20181A | P7B AOS8 | 680 | 748 | 746 55.35 2563 14.66
30 | P7U20221A | P7B_A080 | 80.0 | 88.0 939 Dimension Drawing’ Dimension Drawing
S.5544 221 Ibs 55545 307 Ibs
40 | P7U20301A | P7B_A104 | 1040 | 1144 | 1340
50 | P7U20370A | P7B_A130 | 130.0 | 1430 | 1523 847 lbs
60 | P7U20370A | P7B_A154 | 1540 | 1694 | 1544 s
84.00 25.63 26.25%| 9431bs
75 | P7TU20450A | P7B_A192 | 1920 | 2112 | 1860
230 ) ] g NOT REQUIRED
100 | P7U20750A | P7B_A248 | 2480 | 2728 | 3003 D'me”ifsnsgga"” ng 1214 1bs
125 | P7U20750A | P7B_A312 | 3120 | 3432 | 3045 1330 lbs
150 | P7U20900A | P7B_A360 | 360.0 | 396.0 | 3440 1423 Ibs
Note 1: Horsepower rating is based on a standard NEMA B 4-pole motor.
Note 2: The underscore position in these model numbers codes for the enclosure type: V = NEMAL, B = NEMA12 FVFF.
Note 3: Heat lossis the amount of heat dissipated by the drive at full load with al standard options available inside the enclosure. Drive heat sink losses are
included in the heat loss data. Heat loss datais for the enclosure without the add-on enclosure.
Note 4: Height dimension (H) excludes the mounting screw tabs. Depth dimension (D) excludes M CP disconnect handle.
Note5: This data represents the total weight with all possible standard options. Weight could be less depending on the options specified.
Note 6: All standard options are available in this size enclosure except options E (RFI Filter) and K (5% Output Reactor). Options E and K require the add-on
enclosure.
Note 7: All options are available in this size enclosure except E (RFI Filter), R (3% Line Reactor), and K (5% Output Reactor). Only option E combined with
either option R or option K can beinstalled in the add-on enclosure. Options R and K together require an increase in the size of the P7 Bypass Enclosure.
Contact the factory if all three options are required. Options D (2 Motor “OR”) or A (2 Motor “AND”) for 30 Hp and 40 Hp require the next size
enclosure.
Note 8: Heat sink mounted externaly varies the depth dimension depending on the drive size. Depth will not exceed dimension shown.
Note 9: All options are availablein this size enclosure except options D (2 Motor “OR”) or A (2 Motor “AND”) for 75 Hp and 100 Hp require the next size

enclosure.
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Table 1.4 480V Enclosure Data

. ) ) " 5
Drive B 2 oL Heat® Enclosure Dimensions® Weight® Enclosure Dimensions w/Add-on” | Weight” of .
Input 1 ypass eal g N Electrical
s || P Model Model EE: 110% | Loss | NEMA 1&NEMA 12 -FVFF of ISP L 6 NI AR | Assaililly || o2 e
CIMR- Number 1min | Watts H W D Assembly H W D +Add-on
ishes inches Box
05 | P7U42P21A | P7B_B00L | 11 12 57
0.75 | P7U42P21A | P7B_B001 | 16 18 57
1 P7U42P21A | P7B_B002 | 21 23 62
2 | PTU42P21A | P7B_B003 | 34 37 89 1151bs 156 Ibs
3 | Pruszr21A | P7B B004 | 48 | 53 101 | 2948 19.06 13.66 4335 19.06 13.66
5 P7U43P71A | P7B_B007 | 7.6 8.4 155
75 | PTU45P51A | P7B_BO11 | 110 | 121 217 ) . s ) ! .
Dimension Drawing Dimension Drawing
10 | P7U47PS1A | P7B_BO14 | 140 | 154 318 S5542 S5543
127 Ibs 164 Ibs
15 | P7U40111A | P7B_B021 | 21.0 | 231 404
20 | P7U40111A | P7B_B027 | 27.0 | 297 408
25 | P7U40151A | P7B_B034 | 340 | 374 485 142 lbs 1891bs
30 | P7U40181A | P7B_B040 | 40.0 | 440 618
480 40 | P7U40301A | P7B_B052 | 52.0 | 57.2 1040 203 Ibs 281 lbs P7B-00
50 | P7U40301A | P7B_BO065 | 650 | 715 | 1045 | 4048 25.63 14.66
_| 232 Ibs 55.35 25.63 1466|410 |bs
60 | P7U40371A | P7B_BO77 | 77.0 | 847 1197 ; : ’
= Dimension Drawing’ Dimension Drawing
75 | P7U40451A | P7B B096 | 96.0 | 1056 | 1357 S-5544 S-5545
2411bs 332 |bs
100 | P7U40551A | P7B_B124 | 1240 | 1364 | 1749
125 | P7U40750A | P7B_B156 | 156.0 | 1716 | 2032
84.00 2563  26.25°| 943lbs
150 | P7U40900A | P7B_B180 | 180.0 | 1980 | 2486
; ; -
200 | P7U41100A | P7B_B240 | 240.0 | 264.0 | 2955 Di mms'sogs'gga’v' ng 1240 lbs
250 | P7U41600A | P7B_B302 | 3020 | 3322 | 4225 1352 Ibs
NOT REQUIRED
300 | P7U41850A | P7B_B361 | 361.0 | 397.1 | 4425
350 | P7U41850A | P7B_B414 | 4140 | 4554 | 4451
400 | P7U42200A | P7B_B477 | 4770 | 5247 | 5099 TBD TBD
450 | P7U42200A | P7B_B515 | 5150 | 566.5 | 5154
500 | P7U43000A | P7B_B590 | 590.0 | 649.0 | 7329
Note 1: Horsepower rating is based on a standard NEMA B 4-pole motor.
Note 2: The underscore position in these model numbers codes for the enclosure type: V = NEMA1, B = NEMA12 FVFF.
Note 3: Heat lossis the amount of heat dissipated by the drive at full load with all standard options available inside the enclosure. Drive heat sink losses are
included in the heat loss data. Heat loss datais for the enclosure without the add-on enclosure.
Note 4: Height dimension (H) excludes the mounting screw tabs. Depth dimension (D) excludes MCP disconnect handle.
Note 5: This data represents the total weight with al possible standard options. Weight could be less depending on the options specified.
Note 6: All standard options are available in this size enclosure except options E (RFI Filter) and K (5% Output Reactor). Options E and K require the
add-on enclosure.
Note 7: All options are available in this size enclosure except E (RFI Filter), R (3% Line Reactor), and K (5% Output Reactor). Only option E combined with
either option R or option K can beinstalled in the add-on enclosure. Options R and K together require an increase in the size of the P7 Bypass Enclosure.
Contact the factory if all three options are required. Options D (2 Motor “OR”) or A (2 Motor “AND”) for 75 Hp and 100 Hp require the next
size enclosure.
Note 8: Heat sink mounted externally varies the depth dimension depending on the drive size. Depth will not exceed dimension shown.
Note 9: All options are available in this size enclosure except options D (2 Motor “OR”) or A (2 Motor “AND”) for 200 Hp and 250 Hp require the next

size enclosure.
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Confirmations upon Delivery

@ Receiving Checks

Check the following items as soon as the Drive and Bypass unit is delivered.

Table 1.5 Checks
ltem Method

Has the correct model of Bypass unit been | Check the model number on the nameplate on the right side of the Bypass unit.
delivered? Reconcile with packing dlip and/or order information.

Inspect the entire exterior of the Bypass unit to seeif there are any dents,

i i 2
I the Bypass unit damaged in any way scratches or other damage resulting from shipping.

Are any screws or other components loose? | Use a screwdriver or the appropriate tool to check for tightness.

If you find any irregularities in the above items, contact the shipping company, the distributor or representative you purchased
the Bypass unit from or your Yaskawa office immediately.

The Bypass unit is thoroughly tested at the factory. Any damages or shortages evident when the equipment is received must be
reported immediately to the commercial carrier that transported the material. Shipping damage is not covered by the Yaskawa
warranty. After unpacking and inspecting for damage, verify that internal wire connections have not come loose during
shipment by spot checking wire terminations with a screwdriver or the appropriate tool.

Bypass unit storage must bein aclean and dry location. Maintain the factory packaging and provide covering as needed to pro-
tect the Bypass unit from construction site dirt, water, debris and traffic prior to and during construction.

€ Bypass Nameplate Information

A nameplate is attached to the right side of the enclosure and the inside of the door of each Bypass unit.

The nameplate shown below is an example for a standard Bypass unit.

A.C. INPUT
Volts: 480 Hz: 50/60
Phase: 3 Amps: 71.6
A.C. OUTPUT
Volts: 0-480 Hz: 0-60
Phase: 3 Amps: 65

Serial No: 4W033727440-0002

Model No: P7BVB065R

Type: P7 BYPASS

W.D.: P7B-00

Inst. Manual: TM.P7B.01,CD.AFD7.01

% YASKAWA

UNPN0001

Fig 1.1 Bypass Nameplate
(Example)

Physical Installation 1 -7



B Drive Nameplate Information

A nameplate is also attached to the right side of the Drive inside the Bypass enclosure. The following nameplate is an example
for astandard Drive.

Drive Model Numb “wopeL CIMR-P7U2011 Drive Enclosure and
rveiio umber —- | MODRL: G : Sl <+ Revision Code
Input Power Specifications == | MPUT ACIPH 200-240V SGDHE 5IA,

Output Power Specifications == | CAITPUT  AGEH (-oaty 400 &38 T7kWA

27,1 ] : MASE Tlag 4— Weight
Serial Number == | &H TWIDREEME 2 PRG
FEUR DI R EE N
UL File Number ==jpp | FILE: 128457 5

Fig 1.2 Drive Nameplate
(Example)
W Bypass Unit Model Numbers

The model number on the nameplate of the Bypass unit indicates the enclosure, voltage, Drive rated current and options of the
Bypass unit in alphanumeric codes.

BASE NUMBER OPTIONS
P7BVB 096- - - R--S--1
|P7 Bypass Configuraton ~ |—— L Communications
- |Not Enabled (Leave Blank) |
Enclosure G|DeviceNet
V|NEMA 1 H{Profibus
B[NEMA 12 L [LonWorks
Q|Ethernet
Voltage V [Modbus (Internal)
D |208V L I™2-20mA Output
A[230/240V | - [None (Leave Blank)
B [480V [MTa-20mA Output
Current 3-15 PSI Transducer
NEC Rated Amps - |None (Leave Blank)
(Ex.: "096" = 96A) P [3-15 PSI Transducer
Motor Control Speed Pot
- |1 Motor (Standard) ;Igggzél‘;};\/e Blank)
D |2 Motor "OR"
A |2 Motor "AND" Custom Nameplates
- |None (Leave Blank)
Input Filter W]|Custom Nameplates
- [None (Leave Blank)
N[Cap Filter Load Reactor
E |RFI Filter - |None (Leave Blank)
K[5% Load Reactor
Input Fuses Line Impedance
-F IESQ:S(Leave Blank) - [None (Leave Blank)
X|[3% Bus Reactor
. . . Z 5% Bus Reactor )
(1) 3% and 5% Bus Reactors are only available as an option on Drives up to R|3% Input Reactor

25HP at 208V and 30HP at 480V; larger Drives have a Bus Reactor as standard

(2) 3% Input Reactor, when combined with the standard Bus Reactor (available on
drives above 25HP at 208V and 30HP at 480V), yields a total of 5% input
impedance

Fig 1.3 Bypass Unit Model Number

@ Bypass Unit Enclosures

All Bypass units are intended for non-hazardous locations. Various enclosure types are provided to protect against the applica-
tion environmental conditions:

Nema Type 1 Enclosures are constructed for indoor use to provide a degree of protection against incidental contact with
enclosed electrical equipment and falling dust or dirt.

NEMA Type 12 FVFF Enclosures. NEMA provides for both non-ventilated and ventilated NEMA 12 enclosures. When
ventilated, a suffix to the type number defines the ventilation method. A NEMA 12 FVFF enclosure has Forced Ventilation
with inlet air Filter and outlet air Filter. The internal pressureis positive with respect to the ambient pressure. UL does not
recognize NEMA 12 ventilated enclosures, therefore, these enclosures are designated NEMA 1 for UL purposes.
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Bypass Product Options

Option A - Two motor “AND” control: Allows the operation of two motors from one Drive or Bypass. Pump #1 “AND”
pump #2 are operated at the same speed via the output from one Drive or Bypass. The motors are always operated
simultaneously therefore, no transfer switch isinvolved. With the 2 motor “AND” option, motor OverLoad Relays and fuses
are provided for each motor and the Drive's internal motor overload function is disabled.

The two motors can be of different capacity if this capacity difference was considered in the ordering process. The factory
needs to know the FLA value of each motor controlled in order to select the correct motor overload devices and fuses.
(Specifying different capacity motors results in longer, non-standard |ead times).

Option D - Two motor “OR” control: A MTR #L/AUTO/MTR #2 selector switch is provided to allow local or remote motor
operation selection, between two identical motors, for control by either the Drive or the Bypass (for example, Pump #1 “OR”
AUTO “OR” Pump #2). In the AUTO position, a customer supplied contact closure at TB1 terminals 23 and 24 can switch
between the two motors. The two motors must be the same horsepower and current draw.

Option E - RFI/EMI Filter: Filtersto further attenuate possible VFD generated noise. Radio frequency interference/electro
magnetic interference filters reduce conducted noise on the Drive input power leads and therefore, radiated noise from those
leads. This option isinstalled on the input power side of the Drive, between the input contactor and the Drive.

Option F - Drive Input Fuses: Fuses capable of protecting semiconductor devices, rated at 200 kAIC are connected to the line
side of the Drive, between the input contactor and the Drive, to protect the Drive semiconductors when motor or output
conductor short circuit faults occur.

Option G - Serial Communication, DeviceNet: An option card that provides DeviceNet protocol for network communication.
Option H - Serial Communication, Profibus: An option card that provides Profibus protocol for network communication.

Option K - 5% Output Reactor: Employed on the output side of the Drive for reduction of peak voltages applied to the driven
motor. In long Drive to motor lead length situations, high carrier frequency and reflected waves can cause high voltage spikes
at the motor. An output reactor provides motor protection in these long motor lead length situations. Thisoption isinstalled on
the output power side of the Drive, between the output contactor and the Drive.

Option L - Serial Communication, Echelon LonWorks: An isolated RS-422/485 circuit board provides LonTalk protocol for
network communication. This option plugs into the CN2 connection on the Drive control circuit board.

Option M - 4 to 20 mA Output: Provides two programmable 0 to 10 VDC analog outputs or two programmable 4 to 20 mA
analog outputs.

Option N - Input Capacitive Network Radio Frequency Interference Filter: Electronic equipment can be sensitiveto low levels
of voltage distortion and electrical noise. This passive wye-delta capacitve filter isintended for installation on the VFD input in
order to protect other sensitive electronic loads, it provides attenuation of conducted RFI and EMI.

Option P - Pressure to Electrical Transducer: Thistransducer is employed when converting a pneumatic signal to an electrical
signal for use as the Drive speed command input. The need for this option comes up on retrofit applications when the
pneumatic signal that formerly controlled the pneumatic actuator on Inlet Guide Vanes (IGV), for example, is now to be used
to control the fan speed viathe Drive. This option iswired to Drive terminals +V, A2 and AC, parameters H3-10 and

H3-11 are used for final field calibration of thisinput if there isjobsite variation from the typical 3 to 15 PSIG pneumatic
signal input range.
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Option Q - Serial Communication, Ethernet: An option card that provides Modbus TCP protocol for network communication.

Option R - 3% Input Line Reactor: Employed on the input side of the Drive for Total Harmonic Distortion (THD) suppres-
sion. A line reactor also minimizes the potential for Drive input diode damage from line transients and reduces voltage peaks
on the DC bus capacitors. Thisoptionisinstalled on the input power side of the Drive, between the input contactor and the
Drive.

Option S - Speed Potentiometer: A door mounted single turn potentiometer for manual control of Drive output and motor
speed. This option iswired to Driveterminals +V, Al and AC and is used as the local speed command input to the Drive
instead of the keypad up and down arrows. Parameters for use of this option in conjunction with other input signals are
detailed in Table 5.2.

Option V - Embedded Serial Communication, Modbus: A no cost option. The Drivein a Bypass unit is capable of Modbus
network communication via the standard RS-422/485 terminals.

Option W - Engraved Plastic Nameplate: An enclosure identification nameplate to carry the controlled equipment “tag
number”.

Option X - 3% DC Bus Reactor: Attenuates harmonic distortion by limiting the rate of rise of the input current. The bus
reactor iswired to the Drive (+1) and (+2) DC bus terminals to provide the equivalent impedance of a 3% input reactor. This
option isonly used on the low end of the horsepower range where DC bus reactors are not a standard Drive component (25 HP
and below @ 208 VAC, 25 HP and below @ 240 VAC, and 30 HP and below @ 480 VAC.)

Option Z - 5% DC Bus Reactor: Attenuates harmonic distortion by limiting the rate of rise of the input current. The bus
reactor iswired to the Drive (+) and (-) DC bus terminals to provide the equivalent impedance of a 5% input reactor. This
option isonly used on the low end of the horsepower range where DC bus reactors are not a standard Drive component
(25 HP and below @ 208 VAC, 25 HP and below @ 240 VAC, and 30 HP and below @ 480 VAC.)
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Bypass Component Descriptions

€ Bypass Unit Front Control Panel

The external appearance, component names, and terminal arrangement of the Bypass unit is shown in Figures 1.4 through 1.8.

¥ YASKAWA

7 _: P7

= — Keypad HYFASS
= % ] |4 Operator
5@ — -
. > Indicating Lights <’
Selector Switches
~2 @

Fig 1.4 E7 Bypass Unit Appearance

m Keypad Operator

In aBypass unit the keypad operator is mounted flush with the hinged door of the enclosure. The addition of a HAND/
OFF/AUTO selector switch for the Bypass logic circuit makes the Hand, Off and Auto keys on the standard Drive keypad
operator redundant. In this Bypass configuration the keypad Hand, Off and Auto keys are disabled in the Drive firmware and a
mask (membrane) is placed over the keypad operator to cover these keys, avoiding the potential for confusion. The membrane
over the Drive keypad is non-removabl e on these Bypass units (In order to use the keypad copy function on a Bypass unit -
order a separate keypad.

M Indicating Lights

On the enclosure door just below the digital operator are six 22 mm, 24 VAC LED indicating lights for:; “Control Power”,
“Drive Run”, “Bypass Run”, “Motor OL/Safeties Fault “Drive Fault” and “ Smoke Purge’. LED typeindicating lights are pro-
vided to improve the reliability well beyond that of incandescent bulbs. LED’s have a MTBF of 100K hours, eliminating any
need for “push to test” type pilot lights.
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B HAND/OFF/AUTO Selector Switch
A three position rotary switch employed to control the source of the motor start and speed commands in either the Drive or
Bypass operating modes.

Hand Position — Drive Mode: The Drive input and output contactors are energized and the Drive is given arun command.
Operation isviathe local speed input from the keypad or optional speed potentiometer.

Hand Position — Bypass Mode: The Bypass contactor is energized causing the motor to run at full speed directly across-the-
line.

Off Position: No power is applied to the Bypass circuit. The Drive input and output contactors are energized and the Driveis
stopped (run command removed). The Off position takes precedence over a serial communication run command.

Auto Position — Drive Mode:  The Drive input and output contactors are energized. The Drive is enabled to receive arun
command contact closure and speed input analog signal from a separate source.

Auto Position — Bypass Mode:  The motor full speed across-the-line run/stop is controlled by a customer supplied contact
closure, energizing the Bypass contactor.

The H/O/A switch must bein the AUTO position if serial communication isto be used for Drive run, stop and speed control.

B DRIVE/BYPASS Selector Switch

A two position rotary switch selecting motor operation from the Drive or directly across-the-line. When transferring from
Drive operation to Bypass operation, the logic circuit will require the Bypass unit to stop the motor before completing the
transfer to full speed across-the-line operation.

B NORMAL/TEST Selector Switch

A two position rotary switch, test position is used to energize the Drive input contactor while operating in the Bypass mode
(viathe HAND or AUTO switch position). In Drive mode switching from NORMAL to TEST position will remove the
power from the Drive and the motor will stop. In Bypass mode the test position powers the Drive for programming or other
“tests” while keeping it isolated from the motor.

B MCP Motor Circuit Protector Circuit Breaker/Disconnect

Electrically located on the input power side of the Bypass unit, the MCP adjustable, instantaneous trip circuit breaker

provides protection from short circuits for the motor power cables. The Bypass three phase input power connection is made to the
input terminals of the MCP. The door mounted rotary operating mechanism is a convenient means of disconnecting the Bypass
unit from line power for equipment maintenance. The MCP must be in the OFF position in order to open the enclosure door.
Service and troubleshooting personnel are provided with a means to defeat this door interlock. The rotary handle providestrip
indication and can be padlocked in the OFF position.

— .y CAUTION

— T Only qualified service
== ‘ personnel should use
— the defeator feature.
_—

—

-

—

[— Defeator

Fig 1.5 MCP Handle Positions — RESET/LOCK, OFF, TRIP, ON Shown in the “ON” position
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Fig 1.6 MCP Handle Positions — Shown OFF, With Padlock
W Internal Bypass Panel
Line

Customer Wiring ] Connections
) ) D
Terminal Strip (TB1) PCB A2 rnve

S Motor Circuit
S a— Protector
I.

[T

Digital Operator —~—

Load
Connections

Overload

/ Relay

PCB A3

Control Power Input
Transformer ~ Contactor  Bypass Output
(K1) Contactor  Contactor

(K3) (K2)

Fig 1.7 Internal Bypass Panel
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TB1 Label Defining
Customer Control
Circuit Connection

Points TB1 with Terminal Numbers

Printed on the PCB

Slide Switches for switch
selectable functions (Auto
Transfer, Remote Transfer and
Smoke Purge) are behind this
Fig 1.8 Control Terminal Strip ribbon cable connector. See
Fig. 1.9 for details.

H Contactors

The Bypassisa“3 contactor Bypass’ circuit employing |EC rated contactors in an electrically interlocked arrangement to
allow mutually exclusive operation in Drive or Bypass modes. To minimize enclosure space requirements, they are mounted in
a 3 contactor assembly.

The control logic and “soft start” characteristic of the Drive limit the Drive input and output contactors to motor FLA current
or less. For this reason, the Driveinput and output contactors have lower current ratings than the Bypass contactor. The Bypass
contactor is exposed to motor inrush current (LRA) when starting the motor across-the-line and therefore requires a higher
current rating.

B OverLoad Relay

The OverLoad Relay (OLR) is mounted to the contactor assembly or back panel (depending on rating), just above the Bypass
contactor (see Figure 1.7). Electrically on the output power side of the Bypass unit, the adjustable thermal OLR provides
overload protection for the motor in both the Drive and Bypass operating modes. The Bypass three phase output power
connection to the motor is made to the output terminals of the overload relay. The OLR is set up in the factory to be a manual
reset device, requiring operator attention if an overload trip-out is experienced.

B Control Power Transformer

A Control Power Transformer (CPT) is provided to power the Bypass 120 VA C control circuit. The VA capacity is determined
by the control circuit and optional functions specified for the unit. 100 VA of extra transformer capacity for customer control
logic is provided in the standard unit and additional capacity is available as an “engineered” or “custom” option. The CPT
primary is fused in both legs, the secondary is fused when required by NEC (above 350 VA). One side of the transformer
secondary is grounded to the Bypass enclosure.

B Relay and Selector Switch Logic

Operating elements such as indicating lights and selector switches, as well as the control relay logic, have been incorporated
into a PCB assembly to eliminate the potential for loose wires after shipment and to control factory costs.

The operating elements are located on PCB A3, mounted to the inside of the enclosure door and ribbon cable connected to the
control relay logic PCB A2.

The control relay logic PCB A2 is mounted to the |eft hand side of the enclosure and contains the control circuit field wiring
terminal strip (TB1).

W Drive/Bypass logic interlocks explained

The Bypass 120 VAC relay logic circuit is interconnected with the Drive multi-function digital input terminals and multi-
function digital output terminals to allow a single customer interface to control both Drive and Bypass circuits. Some of these
terminals are therefore not available for other field use.
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Drive Multi-function input terminals:
Terminal S; receives the Drive run command from the 120 VAC relay logic circuit.
Terminal S; receivesthe Drive run enable signal from the 120 VAC relay logic circuit.
Terminal Sg receives the Drive local/remote command from the 120 VAC relay logic circuit viathe HAND/OFF/
AUTO and NORMAL/TEST selector switch.

Drive Multi-function output terminals:
Terminals M4 and M, are anormally open Drive run relay contact used to communicate the Drive operational mode
to the 120 VAC relay logic circuit.
Terminals M3 and M4 are anormally open serial com. run status relay contact used to communicate the Drive
operational state to the 120 VAC relay logic circuit.

TerminalsM , and M ¢ are anormally open Drive fault relay contact used to communicate the Drive fault status to the
120 VAC relay logic circuit.

B PCB Jumpers explained

The S101 “Berg pin” jumper on the control relay logic PCB A2 isnot for field use. It is employed only in the factory to enable
the 2 motor “OR” configured option. It isremoved when this option is present and must bein place when this option is not part
of the unit specification (See Figure 1.9).

The S102 “Berg pin” jumper on the control relay logic PCB A2 isnot for field use. It is employed only in the factory to enable
the Run/Stop Push Button (3 wire control) configured option. It is removed when this option is present and must be in place
when this option is not part of the unit specification (See Figure 1.9).

TB1terminals 1 and 2 are jumpered (J1) as the unit is shipped from the factory. If a customer supplied series circuit of NC
safety devicesisto be used, this jumper is removed and the safety circuit connected between terminals 1 and 2.
TB1terminals 5 and 6 are jumpered (J2) as the unit is shipped from the factory. If a customer supplied Drive NO enabling
contacts are to be used (such as a damper end switch or occupied cycle timer), this jumper is removed and the enabling
contacts wired between terminals 5 and 6.
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B Switch Selectable Functions:

The dide switches used to select these functions are located on the relay controller Printed Circuit Board (PCB) A2
(See Figure 1.9). The factory default is for these functions to be de-selected.

Smoke Purge: When enabled (switch S105) this function allows a contact closure, between terminals 17 and 18 of
TB1, to transfer motor operation to bypass for a maximum capacity smoke control function. When in smoke purge
mode, during emergency fire/smoke situations, the motor overloads and safety interlock circuit are overridden to shift
the priority to protecting people rather than equipment.

Auto Transfer to Bypass: If enabled (switch S103), the P7 Bypass unit will automatically transfer the motor operation
from Drive to Bypass in the event of a Drive fault. When the Drive fault condition has cleared, this function is reset
by moving the H/O/A switch to the OFF position, waiting for the keypad to go blank, then switching back to the

DRIVE position.

Before selecting this function in fan applications, care must be taken to ensure that the duct-work is
IMPORTANT designed to handle the pressure resulting from full speed operation with the VAV terminal unit dampers at
minimum position or closed.

Remote Transfer to Bypass. When selected (switch S104) this function allows a contact closure from a separate

source, between terminals 25 and 26 of TB1, to transfer motor operation from Drive mode to Bypass mode. This
remote tranfer to Bypass function overrides the DRIVE/BYPASS manual switch.

Slide Switches

PCB Jumpers

Fig 1.9 Printed Circuit Board A2
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Exterior and Mounting Dimensions

€ Bypass Unit 30 HP and Below, 480 VAC; 15 HP and Below, 208V/240V
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DIMENSIONS IN INCHES (MM), FOR REFERENCE ONLY
Fig 1.10 Enclosure 1 for up to 30HP, 480 VAC
NEMA 1 and NEMA 12 FVFF Enclosures
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€ Bypass Unit 30 HP and Below, 480 VAC; 15 HP and Below, 208V/240V
With Add-On Box
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Fig 1.11 Enclosure 1, with Options Extension, for up to 30HP, 480 VAC
NEMA 1 and NEMA 12 FVFF Enclosures
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€ Bypass Unit 40 HP to 100 HP, 480 VAC; 20 HP to 40 HP, 208V/240V
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DIMENSIONS IN INCHES (MM), FOR REFERENCE ONLY

Fig 1.12 Enclosure 2, for 40HP to 100HP, 480 VAC
NEMA 1 and NEMA 12 FVFF Enclosures
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€ Bypass Unit 40 HP to 100 HP, 480 VAC; 20 HP to 40 HP, 208V/240V

With Add-On Box
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DIMENSIONS IN INCHES (MM), FOR REFERENCE ONLY

Fig 1.13 Enclosure 2, with Options Extension, for up to 40HP to 75HP, 480 VAC

NEMA 1 and NEMA 12 FVFF Enclosures
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€ Bypass Unit 125 HP to 250 HP, 480 VAC; 50 HP to 125 HP, 208V
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Fig 1.14 Enclosure F1, for 125HP to 250HP, 480 VAC
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€ Dimensions and Weights

Table 1.6 Bypass Dimensions and Weights

'Tna;ﬁ? Cocgﬂtnpuuotus Nomillw)al Bypass D%&éigr?sn?ngfyﬁnﬁw) Mo\ﬁvr?::.ng Drawing Ili/;%v;bré? Weig(u)t
Voliage |current (amps)| P | — == = e e P e | e [ eg@ | (09
24 iz D002
35 3/4 D003
46 1 D004
75 2 poor 32.00 19.06 16.03 | 30,5x165 e
10.6 3 D010 | 3559 | wosd) | @ors (Zféq)x S5542 | S-5543
16.7 5 D016 '
24.2 75 D024
308 10 D030
462 15 D046 7
208V 59.4 20 D059 e s 208
74.8 25 D074 DX 23
88 0 | ooss | 0922 | @310y | @529) Ooaz | S | 9% -
114 40 D114
143 50 D143 847
169 60 D169 Floor Mount 043
211 75 D211 | g4.00 37.75 21.7 WxD o e N/A
73 100 D273 | (21336) | (958.9) | (551.2) | 250,130 1214
343 125 D343 (889 x 330.0) 1330
396 150 D396 1423
22 2 A002
32 3/4 A003
40 1 A004
o8 2 AO0o® 32.00 19.06 16.03 | 30,5x165 e
96 3 Ao0s | 3200 | des | dora ‘ZZ{‘J})X S5542 | S-5543
15.2 5 A015 :
240V 22 75 A022
28 10 A028
42 15 A042 7
54 20 A054
68 25 A068 | 43.00 25.63 17.03 | 41.5x23.0 208
80 20 aoso | (10922) | (6510) | (4326) | (5RAx | SO544 | S-5545
104 40 AL04 22
130 50 AL30 847
154 60 Al54 Flo\cljvr Mgunt 943
192 75 A192 84.00 37.75 217 X
230V v48 100 | Azs | @1338) | 9589 | 5512 | ssoi1z0 | S00 | VA 1214
312 125 A312 (889 x 330.0) 1330
360 150 A360 1376

(1) Horsepower rating is based on standard NEMA B 4-pole motor design
(2) Height dimension includes the mounting screw tabs.
(3) Add-on box adds 13.6 inches to Height dimension and 91 Ibs. Max. to total

(4) Data represents the total weight of the Drive with all possible standard options, not shipping weight.
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Table 1.6 Bypass Dimensions and Weights (Continued)

ll?na;ﬁ? Cocn)ﬂtnpuuc;us Nominal | Bypass D!\fm%fﬁf’n?@ﬁrﬁn) Mo\{lvr?tlg_ng Drawing eruafm)ré? Weight
Voltage ||Current (Amps) HPO | - — : Dimensions | Number (w/Addéon (Ibs)®
Height Width Depth Hx W Box)( )

11 12 BOO1
16 3/4
2.1 1 B002
34 2 B003 115
48 3 B004
7.6 5 B0O7 30.5x16.5
T =5 BOIL (35'29(8)) (4113219613) (4118'793) (széq)x S-5542 | S-5543
14 10 BO14
21 15 BO21 127
27 20 B027

480V 34 25 B034 142
40 30 B040
52 40 B052 203
® > 0 1 4s00 25.63 17.03 | 415x23.0 232
77 60 BOT7 | (10022) | (6510) | (4320) (1;)52.21) x | s-5544 | s-5545
96 75 B096 : ou
124 100 B124
156 125 B156 Floor Mount 943
180 150 B180 | g4.00 37.75 217 WxD o o NIA
520 200 B220 | (21336) | (958.9) | (5512) | 304130 1240
302 250 B302 (889 x 330.0) 1352

(1) Horsepower rating is based on standard NEMA B 4-pole motor design

(2) Height dimension includes the mounting screw tabs.

(3) Add-on box adds 13.6 inches to Height dimension and 91 Ibs. Max. to total

(4) Data represents the total weight of the drive with all possible standard options, not shipping weight.
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Checking and Controlling Installation Site

Install the Bypass unit as described below and maintain the specified operating conditions.

& Installation Site

L ocation of the Bypass unit isimportant to achieving proper performance and design operating life. Install the Bypass unit as
close as possible to the motor. The NEMA type 1 & 12 enclosed units should be installed in an area where it will be protected
from: Direct sunlight, rain or moisture, corrosive gasses or liquids, vibration and dust or metallic particles. The ambient air
available for cooling the unit should be 104° F (40° C) or less.

Wall mount units require a minimum 6 inch clearance above and below, to achieve adequate heat sink cooling. When the add-
on box is employed for optional equipment, no additional bottom clearance is required.

No side clearanceis required for cooling because the cooling air flow isin and out of the enclosure door at the front surface of
the unit (do not block the air flow louvers). Clearance for the opening swing of the enclosure door should be considered when
placing these units. The door is hinged on the left and must open through at least a 90 degree swing with a 120 to 180 degree
swing being preferable (minimum clearanceis 1.5").

Floor mounted units require a minimum clearance of 10 inches above the enclosure to allow for air flow over the heat sink
fins.

Install the Bypass unit under the following conditionsin UL pollution degree 1 & 2 environments. This excludes wet locations
where surfaces may become conductive due to moisture and contaminant loading.

Table 1.7 Installation Site
Type Ambient Operating Temperature Humidity Plenum Rated
NEMA Typel & 12 14 to 104°F (-10 to + 40°C) 95% RH or less (no condensation) Yes

Observe the following precautions when mounting the Bypass unit.
« Install the Bypass unit in a clean location that is free from oil mist and dust.

« Install the Bypass unit in an environment where metal shavings, oil, water, or other foreign matter will not get into the
Bypass enclosure.

« Install the Bypass unit in alocation free from radioactive materials.

« Install the Bypass unit in alocation free from harmful gasses and liquids.
« Install the Bypass unit in alocation without excessive vibration.

« Install the Bypass unit in alocation free from chlorides.

« Install the Bypass unit in alocation not in direct sunlight.

« Install the Bypass unit on a non-combustible surface.
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€ Controlling the Ambient Temperature

To enhance the reliability of operation, the Bypass unit should be installed in an environment free from extreme temperature
variations. Do not store this Technical Manual or any other documents on the top surface of the Bypass unit, they may cover
the heat sink cooling air discharge opening and cause the unit to overheat.

If the Bypass unit isinstalled in an enclosure (such as an electrical control box in an air handling unit), use a cooling fan or air
conditioner to maintain the Bypass unit internal air temperature below 113°F (45°C).

€ Protecting the Bypass Unit from Foreign Matter

During Bypass unit installation and project construction, it is possible to have foreign matter, such as metal shavings or wire
clippings, fall inside the Bypass unit. To prevent foreign matter from falling into the Bypass unit, place atemporary cover over
the unit.

Always remove the temporary cover from the Bypass unit before start-up. Otherwise, ventilation will be reduced, causing the
Bypass unit to overheat.
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& Installation Orientation and Enclosure Considerations

Install the Bypass unit vertically so as not to reduce the cooling efficiency. When installing the Bypass unit, always provide the
recommended installation clearances to allow normal heat dissipation.

When preparing to mount the unit, lift it by the base (or lifting rings when provided), never by the enclosure door. For effective

cooling and proper maintenance, the wall mounted units must be installed on a flat non-flammable vertical surface using four
mounting screws.

To mount units employing the add-on box, a hex head mounting screw and socket wrench will be required for the lower left
mounting hole location. See Figure 1.15.

For all units, the MCP handle should be in the OFF position to open the enclosure door. The wall mount units have two full turn
fasteners, CCW to open, that require a flat blade screwdriver to open the enclosure door.

-|Jr-|li.|.ll|rjl
MK
M

— e ———

Mounting

Holes Mounting

Holes

|

Fig 1.15 Add-on Options Box
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Chapter 2
Electrical Installation

This chapter describes wiring and the electrical installation process for a Drive and
Bypass unit.

Termination Configuration - Power Wiring .................ccccee, 2
Field Wiring, Pressure Wire Connector, Wire Type, Range
and Tightnening Torque Specifications ...........cccccoeveiiiiiiiciinnnnns 3
Cable Length between Drive and MotOr .........ccccevvvevivviiinieennn... 4
(€1 0T0 o To 1] o PP 5
Wire ROULING coovvviiiiiiiie e, 6
Drive Main Circuit Configurations 208-240 VAC ...........ccccce...... 7
Drive Main Circuit Configurations 480 VAC ......cccccccvvvvevvveennen. 8
(0707011 £o] VYT ] s o R 9
Bypass Field Control Wire Landing .......ccccccevvvviiiviiiinie e 9
AnnuNciation CONACES ......uuveeiiiiiriiiiiiiie e 9
Damper Control CirCUIt ........ccevvveiiiiiiiiiiiiieeeeeeeeeeeeeeee e, 10
Customer Supplied Run/Stop CIrCUit: ..........cccvvvvveveveveeeeeeiennnes. 10
Safety Interlock CirCUIt: .........cccccvviiiiiiiiiiiiiiiiieeee e, 10
Customer Supplied Interlock Circuit
(Drive and Bypass enable input): .......cccccceeiiiiiieiiiiveicieee e, 10
Switch Selectable FUNCHONS: ..........vveiiiiiiiiiiiiiiieeeeeeeeee e 10
Bypass Relay Controller PCB ......coooeveeeiiiiiiiiiie e, 11
Drive Speed Control Circuit Wiring .........ccoovviiieeiiiieeree e, 12
Drive Terminal Block Configuration ...........cccccceeeiiiieeiirieiiinnnnnn. 13
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Control Circuit Wiring Precautions ........ccccceeevvieeiriveiiiiinneeeenn, 14
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Termination Configuration - Power Wiring

The Circuit Breaker/MCP is located in the upper right hand side of the Bypass unit. The Bypass three phase input power
connection is made to the input terminals of the MCP. See Figure 2.1 and 2.2 for representative examples.

Motor
Input Power Connections  Ground Lug Input Power

=]
7« — Ground Lug
7]

Fig 2.1 Typical Input Power Connection, Fig. 2.2 Typical Input and Output Power
Wall Mount Unit Connections, Floor Mount Unit

The OverLoad Relay (OLR) is mounted to the contactor assembly or back panel (depending on rating), just above the bypass
contactor. The Bypass three phase output power connection to the motor is made to the output terminals of the OverLoad
Relay. See Figure 2.3 for representative examples.

Motor Connections
Motor Connections

s = MO/
e

| S SRR

0 [

Overload Relay

Fig 2.3 Typical Output Power Connection, Wall Mount Units
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@ Field Wiring, Pressure Wire Connector, Wire Type, Range and Tightnening
Torque Specifications

CUSTOMER A.C. LINE WIRING CUSTOMER EARTH GROUND WIRING
BYPASS MODEL NO. CIRCUIT BREAKER BYPASS MODEL NO. GROUND LUG
BASE NUMBER MFG. | CURRENT WIRE SIZE TIGHTENING BASE NUMBER WIRE SIZE TIGHTENING
S PART RATING RANGE TORQUE o OXKX* RANGE TORQUE
208V | 240v | 480V NUMBER (AMPS) (AWG) (LB-IN.) 208V | 240V | 480V (AWG) (LB.-IN.)
A002_| BOO1 | FAL36003 3 14-4 35 D002 | A002 | B0OT 14-10 35

D002 | A003 | B002 | FAL36007 7 14-4 35 D003 | A003 | B002
D003 | A004 | B003 D004 | A004 | B003
D004 B004 D007 | A006 | BOO4
D007 | A006 | B0O7 | FAL36015 15 14-4 35 D010 | A009 | B0O7
D010 | A009 | BO11 D016 | A015 | BO11
D016 | A015 | BO14 | FAL36030 30 12-4 35 D024 | A022 | BO14
D024 | A022 | B021 | FAL36050 50 12-1/0 80 D030 | A028 | B021
D030 | A028 | B027 B027

B034 B034
D046 | A042 | B040 | FAL36100 100 12-110 80 D046 | A042 | B040 8 40
D059 | A054 | B052 D059 | A054 | BO52

A068 |_B065 A068 | _BO65

B077 B077
D074 | A080 | B096 | KAL36150 150 4350 kemil 250 D074 | A0B0 | B096 6-4 45
D088 | A104 D088 | A104 | Bi24
D114 | A130 | B124 | KAL36250 250 4350 kemil 250 D114
D143 | A154 | B156 D143 | A130 | B156 4-200 120
D169 | A192 | B180 D169 | A154 | B180
D211 | A248 | B240_| LAL36400 400 1 x (1-600 komil) 375 D211 | A192 | B240
D273 8302 2 x (1-250 kemil) 2x375 D273 | A248 | B302
D343 | A312 | B361 | MAL36600 600 (1-3) x (3/0-500 komi) (13) x 300 D343 | A312 | B361
D396 | A360 | B414 D396 | A360 | B414

B477_| MAL36800 800 (1-3) x (3/0-500 komi) (13) x 300 B477

B515 B515

B590 B590

CUSTOMER A.C. MOTOR WIRING

BYPASS MODEL NO. STANDARD BYPASS OVERLOAD RELAY OR, WITH OPTION A OVERLOAD RELAYS OR, WITH OPTION D_A.C. CONTACTORS
BASE N%(“Qiii MFG. WIRE SIZE TIGHTENING MFG. WIRE SIZE TIGHTENING MFG. WIRE SIZE TIGHTENING
B PART RANGE TORQUE PART RANGE TORQUE PART RANGE TORQUE
208V | 240V | 480v_| NUMBER (AWG) (LB-IN.) NUMBER (AWG) (LB-IN.) NUMBER (AWG) (LB-IN.)
D002 | A002 | BOO1 R2D13 18-10 15 R2D13 18-10 15 LC1D09 18-10 7
8002
D003 | A003 | B003 | LR2D15 18-10 15
D004 | A004 | BOO4
D007 | A006 | B0O7 | LR2D15 18-10 15 LR2D15 18-10 15 LC1D18 18-8 15

D010 A009 | BO11
D016 A015 | BO14

D024 A022 | BO021 LR2 D15 18-10 15 LR2 D15 18-10 15 LC1 D25 18-8 15
D030 A028 | B027 LR2 D25 14-6 15 LR2 D15 18-10 15 LC1 D32 14-6 20
B034 LR2 D35 10-1/0 75 LR2D15 18-10 15 LC1 D40 10-3 45
B040
D046 A042 LR2 D35 10-1/0 75 LR2 D15 18-10 15 LC1 D50 10-3 45
B052 LR2 D35 10-1/0 75 LR2 D25 14-6 15
D059 A054 LR2 D35 10-1/0 75 LR2 D25 14-6 15 LC1 D65 10-3 45
B065 LR2 D35 10-1/0 75 LR2 D35 10-1/0 75
A068 LR2 D35 10-1/0 75 LR2 D35 10-1/0 75 LC1 D80 10-2 100
D074 A080 | BO77 LR2 D3563 10-1/0 100
D088 B096 LR9 F5567 6-3/0 200 LR2 D35 10-1/0 75 LC1 D115 8 - 250 kemil 100
A104 LR9 F5569 6-3/0 200
D114 A130 | B124 LR9 F5569 6-3/0 200 LR2 D35 10-1/0 75 LC1 D150 8 - 250 kemil 100
D143 LR9 F5569 6-3/0 200 LR2 D35 10-1/0 75 LC1F185 6-3/0 200
A154 | B156 LR9 F5571 6 - 300 kemil 275
D169 A192 | B180 LR9 F5571 6 - 300 kemil 275 LR9 F5567 6-3/0 200 LC1 F265 6 - 300 kemil 275
D211 A248 | B240 LR9 F7575 2 x (6-300 kemil) 2x500 LR9 F5569 6-3/0 200 LC1 F330 6 - 300 kemil 275
D273 LR9 F7575 2 x (6-300 kemil) 2x500 LR9 F5569 6-3/0 200 LC1 F400 4 - 500 kemil 500
B302 LR9 F7579 2 x (6-300 kemil) 2x500 LR9 F5569 6-3/0 200
A312 LR9 F7579 2 x (6-300 kemil) 2x500 LR9 F5571 6 - 300 kemil 275
D343 A360 | B361 LR9 F7579 2 x (6-300 kemil) 2x500 LR9 F5571 6 - 300 kemil 275 LC1 F500 2 x (2-600 kemil) 2x500
D396
B414 LR9 F7581 3 x (6-300 kemil) 3x500
B477 LR9 F7581 3 x (6-300 kemil) 3 x 500 LR9 F7575 2 x (6-300 kemil) 2 x 500
B515 LR9 F7581 3 x (6-300 kemil) 3x500 LR9 F7575 2 x (6-300 kemil) 2x500 LC1 F630 3 x (2-600 kemil) 3x500
B590

* The fourth underscore position in these model numbers codes for the enclosure type: V = NEMA1, B = NEMA12 FVFF.
FOR 0 TO 100 AMPS, USE 60 -75 C COPPER WIRE, AND ABOVE 100 AMPS, USE 75 C COPPER WIRE.

Determine the wire size for the main circuit so that line voltage drop is within 2% of the rated voltage. Line
voltage drop is calculated as follows:

IMPORTANT
Line voltage drop(V) = V3 x wire resistance (Q/km) x wire length (m) x current (A) x 10 -3

Prior to removing any protective cover or wiring any part of the Drive, remove all power sources, including
main input power and control circuit power. Wait a minimum of 5 minutes after power removal, before
WARNING removing any cover. The charge lamp located within the Drive should be off prior to working inside. Even if
the charge lamp is off, one must measure the AC input, output, and DC Bus potential to insure safe levels
prior to resuming work. Failure to adhere to this warning may result in personal injury or death.
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@ Cable Length between Drive and Motor

The Bypass unit should be installed as close as possible to the motor to minimize the length of 1oad side power cable needed
between the Drive and the motor. If the cable between the Drive and the motor is long, the high-frequency leakage current will
increase, causing the Drive output current to increase as well. This may affect peripheral devices. To prevent this, reduce cable

length, or if necessary, adjust the carrier frequency (set in C6-02) as shown in Table 2.1.

The line side power cables, load side power cables and the control wiring should all be run in a separate conduit. Careful

attention to this recommended design practice will avoid many potential motor and Drive related problems.

Table 2.1 Motor Cable Length vs. Carrier Frequency (C6-02)

Motor Cable Length

164 ft. (50m) maximum | 328 ft. (100m) maximum | More than 328 ft.(100m)

Carrier Frequency

15kHz maximum 10kHz maximum

5kHz maximum

(See the limitations on carrier frequency, based on Drive capacity and model number in Appendix B).
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€ Grounding

B Drive and Motor Ground Wire Landing

The Drive ground lug (terminal —) is connected to the enclosure. The enclosure ground lug must be connected to earth
ground. See Figures 2.1 and 2.2.

The Drive has a second ground lug to accept the motor ground lead. See Figure 2.9.

B Ground Wiring Precautions

Observe the following precautions when connecting the ground wire:

1. 208-240 VAC Drives should have a ground connection with resistance of less than 100 Q..

2. 480 VAC Drives should have a ground connection with resistance of less than 10 Q..

3. Do not share the ground wire with other devices, such as large-current electrical equipment.

4. Always use aground wire that complies with technical standards on electrical equipment and minimize the length of the
ground wire. Leakage current flows through the Drive. Therefore, if the distance between the ground rod and the ground
terminal istoo long, potential on the ground terminal of the Drive will become unstable.

5. When using more than one Drive, be careful not to loop the ground wire.

OK X . . NO .

Fig 2.4 Ground Wiring Examples

For grounding connection to earth ground see Figures 2.1 and 2.2.

B Control Circuit Ground Terminals

The removable Drive control terminal card provides two ground terminals (marked TB3 and TB4) to accept the control wire
shield connection. The control wire shield should be connected on this end only, the opposite end should be isolated with
electrical tape.

IMPORTANT | Grounding of the Bypass enclosure and motor is required for proper system operation.
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€ Wire Routing

The following Figures indicate suggested wire entry and bending areas for representative wall mount enclosures.

Motor Motor
connection connection
Input
Control power Control
circuit circuit
wiring wiring

Typical Enclosure 2 Typical Enclosure 2

Fig 2.5 Wall Mount Enclosures
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@ Drive Main Circuit Configurations 208-240 VAC

The main circuit configurations of the Drive are shown in Tables 2.2 and 2.3.

Table 2.2 Drive Main Circuit Configurations
208-240 VAC
CIMR-_ __ 20P4 to 2018 CIMR-_ _ _ 2022 and 2030
(1/2 Hp to 25 Hp) (30 Hp to 40 Hp)
T T T 3
®1 4 | F«:j |
@2 @1 & i
Note R/IL1@—— urm T \_/Wﬂi :
1 {sn2¢ VIT2 RLI @ L
T3e—— > w3 | Notes| 33 [° 1 v
‘ 1& 3{ RIL1M mT T ‘
©° S1/L21 y 6 WIT3
T1L31 !
___r@? Power @ ; — :
| | |
R —— ot |
CIMR-___ 2037 to 2110
(50 Hp to 150 Hp)
\,‘;,‘/\3
O~ —
@n i
R/L1 :
Notes| S'2 QU
18 3| Rilr T pvim2
S1L21 ——owiT3
T1/L31 !
@ I |
Power Control :
f@ supply circuits 1
Notel. Input fuses or molded case circuit breakers are required for proper branch circuit protection for all Drives. Failure
to use recommended fuses/circuit breakers (See Appendix E) may result in damage to the wiring, Drive and/or
persona injury.
2. Control power is supplied internally from the main circuit DC power supply for all Drives.
3. Consult your Yaskawa representative before using 12-pul se rectification.

Electrical Installation 2 - 7



@ P7 Drive Main Circuit Configurations 480 VAC

Table 2.3 Drive Main Circuit Configurations
480 VAC

CIMR-_ _ _ 4030 to 4055
CIMR-_ _ _ 40P4 to 4018 (40 Hp to 100 Hp)
(1/2 Hp to 30 Hp)

o (% @
% UM RIL1

i S
——a VIT2 S/L2
i Notes) ts [l 4

| : ; 1& 3\ RIL1 *%

=
jr
3

s1L21—p— 3
T1/L31

o ®

Power
supply

CIMR-_ _ _ 4075to0 4160 and CIMR-_ _ _ 4185 to 4300
(125 Hp to 500 Hp)

Notes
1&3

Notel. Input fuses or molded case circuit breakers are required for proper branch circuit protection for all Drives. Failure
to use recommended fuses/circuit breakers (See Appendix E) may result in damage to the wiring, Drive and/or
persona injury.

. Control power is supplied internally from the main circuit DC power supply for all Drives.

3. Consult your Yaskawa representative before using 12-pulse rectification.

N
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Control Wiring

@ Bypass Field Control Wire Landing

The Bypassfield control wiring isterminated on the relay control PCB A2, Terminal block TB1. Theterminal designations are
labeled on the door, adjacent to PCB A2 (see Figure 2.6). Route the control wiring as shown in Figure 2.5.

TB1terminals 1 and 2 are jumpered (J1) as the unit is shipped from the factory. If a customer supplied series circuit of NC
safety devicesisto be used, this jumper isremoved and the safety circuit connected between terminals 1 and 2.
TB1terminals 5 and 6 are jumpered (J2) as the unit is shipped from the factory. If customer supplied Drive NO enabling con-
tacts (open = Drive disabled, closed = Drive enabled) are to be used (such as a damper end switch or occupied cycle timer),
this jumper is removed and the enabling contacts wired between terminals 5 and 6.

'l-hi'

';l-l':l.F'.-'.l.-:l_.- 4

Fig 2.6 TB1 Control Terminal Locations, All Models

€ Annunciation Contacts

Contacts for customer use are provided and wired to TB1 as follows for use as annunciators of Bypass unit operation. All
are 1 amp at 120 VAC contacts.

Table 2.4 Annunciation Contacts
Function Type TB1 Terminals
Motor OL/Safeties Fault Form C 14-15-16
Bypass Run Form A 9-10
Drive Run Form A 7-8
Drive Fault Form C 11-12-13
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€ Damper Control Circuit

TB1 terminals 19 and 20 are provided to power a customer supplied 120 VAC relay, electric actuator or electro-pneumatic
solenoid air valve employed to control a pneumatic damper actuator, typically for outdoor air intake damper interlock. The
power rating of the connected device should be no more than 40 VA continuous and 70 VA inrush. An off command (from the
H/O/A switch) or asafety device trip-out will immediately de-energize these terminals. At the same time the Drive will begin
the ramp to stop process (in Drive mode with the default stopping method). In some air handling unit applications operation
during the ramp to stop time with the dampers closed may be problematic. Over pressurization of ducts or trip-out on high DC
bus voltage, dueto overhauling of theload by other fansin the system, are possible outcomes. One solution isto reprogram the
stopping method in parameter b1-03 to “ coast to stop” eliminating the potentia for both of these problems.

€ Customer Supplied Run/Stop circuit:

A control terminal block position (TB1, terminals 3 and 4) is provided to connect the Normally Open (NO) Run/Stop contact
from a separate source or other remote controller for auto mode control.

There must be continuity between these terminalsin order for the motor to run.

@ Safety Interlock Circuit:
A control terminal block position (TB1, terminals 1 and 2) is provided to connect the series circuit of Normally Closed (NC)
safety devices such as: freeze up thermostats, smoke/fire sensors, high pressure limits, temperature limits or vibration

detectors.

There must be continuity between these terminalsin order for the motor to run.

@ Customer Supplied Interlock Circuit (Drive and Bypass enable input):

A control terminal block position (TB1, terminals 5 and 6) is provided to connect Normally Open (NO) enabling contacts such
as. damper end switches or occupied cycle timers.

There must be continuity between these terminalsin order for the motor to run.

& Switch Selectable Functions:

The slide switches used to select these functions are located on the relay controller Printed Circuit Board (PCB) A2
(See Figure 1.9). The factory default is for these functions to be de-selected.

Smoke Purge: When enabled (switch S105) this function allows a contact closure, between terminals 17 and 18 of TB1, to
transfer motor operation to bypass for a maximum capacity smoke control function. When in smoke purge mode, during
emergency fire/smoke situations, the motor overloads and safety interlock circuit are overridden to shift the priority to
protecting people rather than equipment.

Remote Transfer to Bypass. When selected (switch S104) this function allows a contact closure from a separate source,

between terminals 25 and 26 of TB1, to transfer motor operation from Drive mode to bypass mode. This remote tranfer to
bypass function overrides the Drive/Bypass manual switch.
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€ Bypass Relay Controller PCB

Customer Provided
TB1 Control Circuit Inputs
ON PCB A2 and External Devices

v

Remote transfer to Bypass input.
Closed = Bypass

Option D "2 motor OR", motor 1 or motor 2 selection.
Closed = motor 2

120 VAC, 1 phase, 100VA max output for
customer use (non-fused)

120 VAC damper actuator or solenoid

air valve 40VA max
Control
Circuit Smoke purge input.
Outputs Closed = purge = Bypass

v

Motor overload or
safety circuit fault

Drive fault

Bypass Run
Closed = Run

Drive Run
Closed = Run

Jumper J2, remove to install normally open
enabling contacts from BAS or damper end switch

Auto mode Run/Stop input
Closed = Run

Jumper J1, remove to install normally closed safety
device contacts

Fig 2.7 Bypass Control Circuit Inputs and Outputs

Customer provided contact closure inputs must have a minimum rating of 0.1 amp at 120 VAC.
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@ Drive Speed Control Circuit Wiring

The auto mode speed reference (speed command) field wiring connection is made directly to Drive terminals A2 (signal
positive), AC (signal common) and G (shield). Keep this lead length as short as possible to maintain signal quality. Insulated
twisted shielded pair wire (2 conductor # 18 ga, Belden 8760 or equivalent) is required. Do not run these wires in the same
conduits as other AC power or control wires. The shield must be connected on this end only, stub and isolate the other end. The
signal employed is 4 to 20 mA with parameter H3-08 set for “2: 4 - 20 mA”. For 0to 10 VDC, parameter H3-08 is set for

“0: 0- 10 vDC" and the P7 control board DIP switch S1-2 must be in the OFF position. (See Figure 2.11)

For remote operation, keep the length of the control wiring to 50 m or less. Separate the control wiring from high-power lines
(input power, motor leads or relay sequence circuits) to reduce induction from peripheral devices.

When setting speed commands from an external speed potentiometer (and not from a Digital Operator), use shielded twisted-
pair wires and ground the shield to terminal E(G), as shown in Figure 2.8. Terminal humbers and wire sizes are shown in
Table 2.5.

E (G) Shield terminal

+V Speed setting power supply, +15 V 20 mA

2kQ
External T A1 Master speed reference, 0 to +10 V (20 kQ)
frequenc P
,efgt‘encg R B A2 Master speed reference, 4 to 20 mA (250 Q)/0 to +10 V (20 kQ)

AC ) )
P = Wire Pair
ov

Fig 2.8 Analog Input Terminal Configuration on Drive
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@ Drive Terminal Block Configuration

The wiring terminals are shown in Figure 2.9.

Ground terminal

TT\M

LA

(E—Tw]

[SNsclselArev

ol [elaclelrelr | [welve[ Al

E
[s[s2[5s[s4]ss [sefg [PMaclavic[s: s | va[va[va]_[wz]

ﬁw‘ Cooo00o\00000 200w @7

[
Control circuit terminals ~|:

Main circuit terminals

RLISLZTL3[C &1 \@2[ Bl B2]UTiiT
ABCDE \ W )

I Charge indicator

Ground terminal

Models CIMR-_ _ 2018 (25 HP, 208V)/
4018 (30 HP, 480V) and smaller

ISN!SCISF{M%Az}Qv A

R+ R-

! E©)| [s1]s2/s3/s4]s5/56/57/FM AC | AM[IG |5+ 8-

Control circuit terminals

Main circuit terminals

Ground terminal

NE

9

Z
&)
N\

© == [Pl ©
0 T
—+ B3
_ %%%Z‘E‘Z‘Z‘E‘Z‘ZZ‘E‘Z Z‘Z‘Z‘Z“Z‘
Ch indicat
CAUTION ox maE) arge inaicator
“Refer to mm m connections nal tightening targ - BEEEES<BATBRLT<ESI. - WFONLE;
“Use to 5% Cu wires or equivalent Né t ﬂ 5.000m 3 2 O M6:4.0-5.00-m
N9:9.0-10.00m AT ¥8:9.0-10.0N-m
— [RILi] [sve2i) (193t (@ ] [©1] :
q - ;B | (S42](TA3] [UTi][VAZ][WT3] .y
ey —

7Z
&)
N4

il

ﬂ

% €

1@‘ P

ﬁ@c

© @Ef
Ground terminal

Models CIMR- 2022 (30 HP, 208V)/

4030 (40 HP, 480V) and larger

Fig 2.9 Drive Terminal Configuration
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Table 2.5 Terminal Numbers and Wire Sizes (Same for all Bypass Units)
Tightening Possible Recommended
Terminals Terminal Torque Wire Sizes Wire Size Wire Tvoe
Screws Ib.-in. AWG AWG yp
(Nem) (mm?) (mm?)
DRIVE
TERMINALS:

FM, AC, AM, SC, SN,

SP AL, A2, +V, S, S2,

S3, 4, S5, S6, S7, MA, Stranded

MB, MC, M1, M2, M3, | Phoenix 4.2t05.3 wire: 18 . Chi . T

M4, MP. R+, R-, S+, | type*3 | (05t00.6) | 261016 (0.75) Shielded, twisted-pair wire
S 16 (0.141015) « Shielded, polyethylene-covered,
’ ' ) vinyl sheath cable
TB1ON PCB A2
TERMINALS:
TB1-1 through TB1-26
7.0t08.8 20t0 14 12
E(G M3.5 *
(©) (08t010) | (051022 (1.25)

*1.Use shielded twisted-pair cables to input an externa speed command.
*2.We recommend using straight solderless terminals on digital inputs to simplify wiring and improve reliability.
*3.We recommend using athin-slot screwdriver with a3.5 mm blade width.

€ Wiring Checks

After al wiring is completed, perform the following checks:

L
2.
3.

Isall wiring correct?
Have all wire clippings, screws or other foreign material been removed from the Drive and Bypass enclosure?
Are all terminal screwstight?

@ Control Circuit Wiring Precautions

Observe the following precautions when wiring control circuits:

1

2.
3.
4

o u

Separate control wiring from power/motor wiring and other high-power lines.

Separate wiring for control circuit terminals for digital outputs from wiring to other control circuit terminals.

If using an optional external power supply, it should be aUL Listed Class 2 power supply source.

Use twisted-pair or shielded twisted-pair cables for control circuitsto prevent operating faults. Prepare cable ends as
shown in Figure 2.10.

Connect the shield wire to terminal E(G).

Insulate the shield with tape to prevent contact with other signal lines and equipment.

Shield sheath

Insulation

Do not connect here.
Connect to shield sheath
terminal E(G) at Drive

Insulate with tape

Fig 2.10 Preparing the Ends of Shielded Twisted-Pair Cables
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@ Bypass Control Circuit Terminal Functions

The functions of the control circuit terminals are shown in Table 2.6.

Table 2.6 Bypass Control Circuit Terminals

Type No. Signal Name Function Signal Level
TB1-3
TBL4 Auto Mode run/stop command Run when CLOSED; stopped when OPEN.
TB1-1
NC Safety Circuit Fault when OPEN
TB1-2
Digital 815 Customer Supplied Interlock Enable Drive when Closed
igi
9 TB1-6 PP Dry
input Contacts
. TB1-17
signals Smoke Purge *Transfer to Bypass when Closed
TB1-18
TB1-23
2 Motor “OR” *Transfer to Motor 2 When Closed
TB1-24
TB1-25
Remote Transfer *Transfer to Bypass when Closed
TB1-26
. +15VDC
+V +15 VDC power output +15 VDC power supply for analog Transmitters (Max. current: 20 mA)
Analog Al | Andog Input or Speed Command 0to +10 VDC/100% 0to+10 V(20 kQ)
input . . . 4t0 20 mA/100% Function set by 4to 20 mA(250Q)
sgnas | 12 Multi-function andog input | 414 110 \DC/100% (H3-08) H3-09. 00 +10 V(20kQ)
(Drive) AC Analog input common - —
E(G) Shield wire, optional ground line _ _
connection point
TB1-7
Running on Drive
TB1-8 ) .
CLOSED During Operation
TB1-9
Digital Running on Bypass Dry contacts
outout TB1-10 Contact capacity:
S E TR 1A max. at 250 VAC
signals . 11/12 CLOSED During Fault Condition 1A max.a 30 VDC
TB1-12 Drive Fault ] -
TB1-13 12/13 OPEN During Fault Condition
TB1-14 . -
Motor Overload or 14/15 CLOSED During Fault Condition
8115 Sefety Circuit Fault 15/16 OPEN During Favit Condition
TB1-16
Multi-function
R Freguency Output analog monitor 1
FM Multi-function anal og output 0t0+10 VDC/100% frequency | Function set by
Andlog H4-01
output 0to +10 VDC max. +5%
signals AC Analog output common - . . 2 MA max.
. . Multi-function
(Drive) Current Monitor analog monitor 2
AM Multi-function anal og output 0to +10 VAC/100% )
Drive's rated current Funﬁt_:gnoia by

* Switch Selectable Options
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Table 2.6 Bypass Control Circuit Terminals (Continued)

Type No. Signal Name Function Signal Level
R+ ; .
Communication input Dolﬁiie(r;glnitls?)ll ;}%ﬁ‘
RS-485/ R- For 2-wire RS-485, short R+ to S+ P
422 St andR-10 5. Differential in
. L put,
(Drive) S Communication output optical isolation
1G Signal common - -
TB1-19 .
Control Damper Control Pneumatic Control Interface 40VA @120V
Po TB1-20
wer
Output | TB1-21 )
TBL22 Customer Use Power Customer control Devices 100VA @120V

& DIP Switch S1

DIP Switch Sl is described in this section. The functions of DIP switch S1 are shown in Table 2.7.

gcmom:
a—ome2

22222 Terminating

% .
D resistance

OFF

NN

DIP Switch S1-1 located on

<:> terminal board.

Fig 2.11 DIP Switch S1 Location

Table 2.7 DIP Switch S1

Name Function Setting

i _— . OFF: No terminating resistance (Factory default)
Si-1 RS-485 and RS-422 terminating resistance ON: Terminating resistance of 1100
S1-2 OFF: 0-10 VDC (internal resistance: 20 KQ)

Input signal for analog input A2

ON: 4-20 mA (internal resistance: 250 Q) (Factory default)
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& Shunt Connector CN15

The shunt connector CN15 is described in this section. Shunt connector along with parameters H4-07 and H4-08 select the
signal range of the analog output terminals FM and AM.

Shunt connector CN15 is only available when the optional Terminal Card with the 4-20mA Analog Output Monitor is
installed. See Chapter 7 for installation of the optional Terminal Card.

The function of various shunt connector CN15 configurationsis shown in Table 2.8.

._.--_‘i- — -

~G (il e CEEE D

Fig 2.12 Shunt Connector CN15 Location

Table 2.8 Shunt Connector CN15 Configuration Options

CN15 Analog Output Monitor Configurations
: Voltage Output (0-10 VDC) for terminals FM-AC (CH1) and AM-AC (CH2)
CXL .
X Current Output (4-20mA) for terminals FM-AC (CH1) and AM-AC (CH2)
e/e o| | Voltage Output (0-10 VDC) for terminals FM-AC (CH1)
[® ®J® | Current Output (4-20mA) for terminals AM-AC (CH2)
X0 Current Output (4-20mA) for terminals FM-AC (CH1)
ole o

Voltage Output (0-10 VDC) for terminals AM-AC (CH2)

The software configuration for the analog output monitor signal typeis listed below:

Parameter Parameter Name Descrintion Setting Factory Menu
No. Digital Operator Display P Range Setting Location

Terminal FM Signal Level 0:0-10V

H4-07 Selection 2j 2-20 mA Oor2 0 Programming
AO Level Selectl ’
Terminal AM Signal Level 00-10V

H4-08 Selection 2j 2-20 mA Oor2 0 Programming
AO Level Select2 :
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@ Field Wiring Diagram

Use these diagrams to document your field wiring. We suggest copying this page based on your installation needs.

Qo

B1
ON PCB A2

um ©
v/T2 ©

w/T3 ©

MB

M1

H2-01 M2

M3

H2-02 M4

E(G)

+V +15VDC, 20mA
External A1 0-10VDC (20k€2)
o A2 H3-08 H4-01 FM
Command 4-20mA (250k€2)
[0 to +10V (20kQ)]
D AC
H4-04 AM
Terminating
Resistance
AC

Fig 2.13 Field Wiring Diagram
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Wiring Diagram

cB1
L1 1 1
(1) @)
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CUSTOMER'S 0-/1/—05
AC. LINES @ ©
L3 s
® L (5)
see —_—— e — — 4 W] @] W —_— e
TABLE 3 OPTION R —-_ OPTION F
GND LUG FOR CBL | | | | K — — | |
AMPERE 3% INPUT AL Bl c1 (T1) T2)| (T3) [V &) ) DRIVE
EG SEE RATINGS) REACTOR | INPUT |
NOTE 1 | L | F3 Fa Fs FUSES
| | o o ol I
_—— OPTION E
| opTionN |3 9 3 l ‘ ‘ ‘ NPUT l o o 3
DELTA-WYE A5 | LUAL L2/B1 L3/C1 RFI |
| capacimive | FILTER
INPUT FILTER | GNDL - LINE - GND2 |
(GRN) (YEL) (YEL) (YEL) L2 |oap PE
TO DRIVE | LUA2 L2/B2 L3/C2 |
I_. TERM\NAL | ‘ ‘ ‘
OPTION X 1] s I 1 2 [L_3] w) | @ | @
OR +1 REMOVE JUMPER ® ©® I MA
OPTION Z FOR -+ L L
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%ﬁglgg L2 | = e @) | 2 | @
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|"NE”MAT‘C}H: FOLLOWER veepv )| (13 | a2 le le |
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OPTION S UTCO000%8 32} Jac] I_ NI K8 _l
| © | |
L14/1.21 Bt R
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L1

12

DGl EGL PG2

SEE
NOTE 1

INPUT
CONTACTOR

MANUAL
SPEED POT
| OPTION S

I
L

2 MOTOR
"OR"
OPTION D

6T
el

MA

CONTROL TRANSFORMER

T

F6

(x1) T

SEE NOTE 6

@)

CONTROL TRANSFORMER PRIMARY CONNECTIONS

INPUT TERMINALS

JUMPER

VoLTS n 5

LOCATION

208 (H1) (H2)

NONE

230/240

(H1) TO (H3)
(H2) TO (H4)

4601480

(H2) TO (H3)

L3/.14
L4116
L5117
L6/L.18

L71.20

L8/1.23

Lo/1.24

toar - L1217

L11/1.18
TOAL
ORA4

L13/1.19

112

Ka

||
@) [y

K5
2
@3] [@a)

(Top) (BOTTOM)
REMOTE TRANSFER TO BYPASS

CONTROLLER PCB

AUTO-TRANSFER TO BYPASS

REMOTE TRANSFER
TO BYPASS CONTACT
(CLOSED=BYPASS)
MIN. RATING:
0.1A,120VAC

OPTION D

MOTOR #1/MOTOR #2
SELECT CONTACT
(CLOSED=MOTOR #2)
MIN. RATING:
0.1A,120VAC

37

PG2

PG2

CN103
BYPASS RELAY

120VAC,1 PHASE

'CUSTOMER TO
PROVIDE FUSING
(BUSSMANN FNQ-R-1.25
S RECOMMENDED)

120VAC DAMPER
SOLENOID 40VA MAX.

CABINET DOOR OPERATOR PANEL
PART NUMBER UOPN0001

DRIVE
KEYPAD

SMOKE PURGE
CONTACT
(CLOSED=PURGE)
MIN. RATING:
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CN203

A2

PART NUMBER

UTC000036

o

m

A REE
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MM T T
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o

DISABLE ENABLE
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DISABLE ENABLE
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a

[N M EE

MOTOR

OVERLOAD
OR
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FAULT

DRIVE
FAULT

BYPASS
RUN

DRIVE
RUN

CONTACTS

CUSTOMER
USE

SAFETIES FAULT

BYPASS OPERATOR
INTERFACE PCB

A3
PART NUMBER UTC000037-2

CONTROL
POWER ON

DRIVE

BYPASS
RUN RUN

=z
]
g
o
)
°

SMOKE
PURGE

DRIVE
FAULT

TESTNORMAL ~ BYPASS DRIVE

CN206A

[]

CN206B.

[2]

]
]

OFF
HAND  AUTO

TOAL
CONTROL BOARD
CN1

MANUAL SPEED POT
ASSEMBLY

PART NO. URSNOOOL

MAX. SPEED TRIM
POT PCB
=

R1

MANUAL
SPEED

RL

OHM

OPTION D

| 2 MOTOR "OR"
]
I

AUTO yirR 2

X 00X

MTR #1

126

O I O
| L)

RATED:
1A, 120VAC
MAX,

CUSTOMER
MUST PROVIDE
PROPER
SHORT CIRCUIT
PROTECTION
AND MEANS OF
DISCONNECT.

FOR INSERTION OF NORMALLY
OPEN BLDG. AUTOMATION SYSTEM
INTERLOCK, OR N Y

OPEN DAMPER END SWITCH
SEENOTE 4

AUTO MODE
RUN/STOP
CONTACT
(CLOSED = RUN)

FOR INSERTION OF NORMALLY
CLOSED CUSTOMER SAFETY
CONTACTS

SEE NOTE 3

Items within dashed line boxes are optional equipment

114

818385 |3

CABINET

BLOWER(S)
(IF REQUIRED)

114

828486 (3

CABINET

BLOWER(S)
(IF REQUIRED)

K - INDICATES COMPONENTS NOT SUPPLIED BY YASKAWA,

- INDICATES CUSTOMER WIRING.

SEE SHEET 2 FOR NOTES AND TABLES,
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Logic Diagram
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———
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X H3-08=1) R A2 (ASSETBY %Ma f——————8 13218
or T PARAVETER H3-08) ALSO
‘ ISOLATED | ] SERIAL e
AUTOMODE _|  o-10vDC i AC ANALOG COM COMM. RUN M e lan1s {— IN CONTROL
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REFERENCE PARAMETER RY3 CIRCUIT
H3-08=0, AND SHIELD (©)783 MA
‘ CONTROL (SR ter MA————————>15/2.06
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S1-2 OFF) NOTE 5 e
L _=%m v —— e
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A.C.MOTOR *
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RV101
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= —,
@ @
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| 1240 140 |
T
TO SHEET 2
f———-- - —_——_———————
K104
| )
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1 1 e
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RUN/STOP ENGINEERED OPTION
(OPERATIONAL ONLY IN THE HAND MODE)

MOTOR #1
CONTACTOR

MOTOR #2
CONTACTOR

MOTOR SELECT
CONTROL RELAY

(2) FORM C

RUN/STOP
CONTROL RELAY



CONTROL
POWER ON

MOTOR OVERLOAD/
CUSTOMER SAFETIES FAULT

DRIVE FAULT RELAY
(2) FORM A

(1) FORM C

DRIVE FAULT

DRIVE RUN RELAY
(2) FORM A

(2) FORM A

(1) FORM C

MOTOR OVERLOAD/
CUSTOMER SAFETIES
FAULT RELAY

(1) FORM A, (1) FORM C

RUN RELAY
(2) FORM A

DAMPER OPTION
CONTROL RELAY

(1) FORM A

INPUT CONTACTOR

CABINET BLOWER(S)
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TOTAL FOR

ALL BLOWERS
COMBINED)

OUTPUT CONTACTOR

DRIVE
RUN

BYPASS CONTACTOR

BYPASS PILOT RELAY
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(2) FORM A
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RELAY
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R103 c103 o \_/ ®
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L7/1.06 L8/1.06
\ SMOKE PURGE \
‘ S105 % ‘
(ToP) (BOTTOM) K117
DISABLE ENABLE TB1 81
SMOKE PURGE
—0 O 1t P RELAY
P 1 18 R111 cuo (@) ®)
SMOKE PURGE 1 | ¢ (2) FORM A
(FACTORY SETTING CONTACT 1 K15
1S "DISABLE") (CLOSED = PURGE)
3
@ ® (1) FORM A
CN103/
R122  CN203 0 0S5,
—
I oA > ®  SMOKE PURGE
N
BYPASS prive
CN108/
CN203 14 K119
o oX o ° ) BYPASSDRIVE
(1R3) ~ gpo;  (1R4) e R117 ci12 @ ®) CONTROL RELAY
NORMALLY OPEN (NO) %’ () FORMA,
( (NO) 1 2 (1) FORM C
HAND OFF auTo
CN103/
CN203 15 K120
5 pRRele) — _ YaR\ AUTO MODE
(L3 g0 (LA R118 c113 o \_/ ® CONTROL RELAY
(2) FORM A
(NORMALLY OPEN (NO)) T 5 4
Hanp OFF auto
CN103/
CN203 16 K121
5 X00 — ) HAND MODE
(RY)  gppp  (RY) = R119 c114 @ ®) CONTROL RELAY
p b (FORMA
(NORMALLY OPEN (NO)) T 5 iz
5 p
TEST NoRMAL @ ® (1) FORM A
CN103/
CN203 17 K123
5 ox — ) TEST-NORMAL
(RY)  gpog  (RY) = R121 c116 @ ®) CONTROL RELAY
p ) (FORMA
(NORMALLY OPEN (NO)) T > R34
@ @®) (1) FORM C
81 CN203_ XY
—QO— - CUSTOMER CONNECTION POINT ON 26 POINT, 1 PIECE PHOENIX - 26 POINT RIBBON CABLE HEADER.
xx CONNECTOR. TORQUE WIRE CONNECTIONS TO 4.4 POUND-INCH. USED TO CONNECT TO THE BYPASS RELAY PCB CONNECTOR CN103.
CN102A CN204
——\—— -8POINT MOLEX HEADER —QO—  -3POINT, 2 PIECE PHOENIX CONNECTOR
XX
USED TO CONNECT THE PANEL HARNESS TO THE BYPASS RELAY PCB. USED TO CONNECT THE OPTIONAL CABINET DOOR MOUNTED MANUAL
CN1028
A 8 POINT MOLEX HEADER. onoos SPEED POT TO THE OPERATOR PCB/PANEL.
XX
USED TO CONNECT THE PANEL HARNESS TO THE BYPASS RELAY PCB. —O—  -3POINT, 2 PIECE PHOENIX CONNECTOR
CN102C X
D 14 POINT, 1 PIECE PHOENIX CONNECTOR. USED TO CONNECT THE OPTIONAL CABINET DOOR MOUNTED 2 MOTOR
xx USED TO CONNECT PANEL MOUNTED OPTIONS TO THE BYPASS CN2OGA "OR" SELECTOR SWITCH TO THE OPERATOR PCB/PANEL.
RELAY PCB -2 POINT, 2 PIECE PHOENIX CONNECTOR
CcN103 XX X
26 POINT RIBEON CABLE HEADER. USED TO CONNECT THE OPTIONAL CABINET DOOR MOUNTED BLOWER(S)
USED TO CONNECT TO THE CABINET DOOR MOUNTED OPERATOR CN2OBE TO THE OPERATOR PCB/PANEL.
PCB CONNECTOR CN203. —QO— -2POINT, 2 PIECE PHOENIX CONNECTOR
x USED TO CONNECT THE OPTIONAL CABINET DOOR MOUNTED BLOWER(S)
TO THE OPERATOR PCB/PANEL.
CN207
-3 POINT, 2 PIECE PHOENIX CONNECTOR
X

USED TO CONNECT THE OPTIONAL CABINET DOOR MOUNTED PARTS (AND
THE "HAND" MODE RUN AND STOP PUSHBUTTONS) TO THE
OPERATOR PCB/PANEL.

RUN AND FAULT CONTACT ANNUNCIATION
RATED: 1AMP, 120VAC MAX.

K107 K112 K105 K105 K109 K109
|| || I ) I )
@ s L) @ 1@ e AT @ @ 1@ e AT @
K105 K105
| )
@lle ToA o
TBL 7 B8  TBL 9 TB1IO10  TBI 11 TBL 12 TB1 13 TBL - 14 TBL 15 TB1 16
DRIVE RUN BYPASS RUN DRIVE FAULT MOTOR OVERLOAD OR

CUSTOMER SAFETIES FAULT
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Chapter 3
Control Panel

This chapter describes the displays and functions of the Control Panel.

Digital Operator and Control Panel Display ............cccccccevvvnvinninnnnns 2
Digital Operator KEYS .......ccoiioiiiiiiiiiiieeeeeeeeeee e 3
Drive Mode INdiCators ........cooooiiiieiiie e 4
Control Panel Indicator Lights ........ccccooeiviiiiiiiiiiici e, 5

Drive Main MENUS .....cuiiiiiiiieieiiiiiie ettt 8
Main Menu StrUCTUME ......oooiiieie e 9
DRIVE - Operation MEeNU ........ccooiiiiiiiiiiieeieec e 10
QUICK - Quick Setting Menu .......cccceeeeeeeiiiviiiiiiiinee e, 13
ADV- Programming MENU ...........covuvuiuiiiiiiieeeeeeeeviien s e e eeeeeeanns 14
VERIFY - Modified Constants (Parameters) Menu ................. 15
A.TUNE - AuUto-TuniNg MeNU .........ccccuuuumuemmmiiiieninieeiieeeeeeeeeeeen. 15

Example of Changing a Parameter ............ccooeeei i 16
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Digital Operator and Control Panel Display

The various items included on the Digital Operator Display and Control Panel are described below.

Menu Display

See Table 3.12

Key Descriptions
See Table 3.1

Indicating Lights

Selector Switches

¥ YASKAWA

Taiaal— |

-DRIVE-F et Ray <‘/
u1-eiuencéo.e00Hz
UL-02= 60.00Hz |
U1-03=_ 10.05A
| [
S— [
w2 || =4 [5a] |
il Meimlensill
K283
| ) e
[ T - |
A BYPASS

Drive Mode Indicators
See Table 3.2

Ready Display
Drive can operate when a drive
command is input

————— Data Display
Displays monitor data, parameter
numbers and settings
1 line x 13 characters
3lines x 16 characters

RUN & STOP Indicators

BYPARE
S
i N Y
| Blue |

TR S
SAFETIES FALLT

[ Red |
l.\. g

TES HIMMEL
i
\I.' I
'y &
WLt

—

CONTROL ORIvE
POWER 9 R
I White | | Green
BRE e
PURGE FALILT
. Amber | . Red |
¥
OYFASS  DRNE D AUTO

See Tables 3.4 and 3.5
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@ Digital Operator Keys

The names and functions of the Digital Operator Keys are described in Table 3.1.

Table 3.1 Digital Operator Keys

Key Name Function
MERL . .
“ramy MENU Key Scrolls from one of the five main menus to the next.
ESC ESCAPE Key Returns to the display before the DATA/ENTER key was pressed.
w MONITOR Key Selects the monitor (-DRIVE-) mode from any display location.
A INCREASE Key Increases parameter numbers and set values. Used to move to the next item or data.
V DECREASE Key Decreases parameter numbers and set values. Used to move to the previousitem or

data.

> Selects the digit to be changed. The selected digit will blink. Also resets the Drive
SHIFT/RESET Key

RESET when afault has occurred.

DATA

ENTER DATA/ENTER Key Pressed to enter menus and parameters as well as to set values.
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@ Drive Mode Indicators

The definition of the Drive mode indicators are shown in Table 3.2.

Table 3.2 Drive Mode Indicators

Indicator Definition
FWD Lit when aforward run command isinput. Also lit when the Driveisin “Hand” Mode.
REV Lit when areverse run command isinput.

AUTO SEQ | Lit when set up for remote run command, see Table 3.3.

AUTO REF | Lit when set up for remote speed command, see Table 3.3.

ALARM Lit when afault has occurred and flashing when an alarm has occurred.

B Drive AUTO Sequence (SEQ) and AUTO Reference (REF) indicators

The Bypass operates differently than a stand alone Drive with regard to these two indicators. The Bypass control logic interfaces
with the Drive viaterminals that would be used, in a Drive only installation, for the AUTO Sequence (Run Command), and
AUTO Reference (Speed Command).

Since these terminals are active and the appropriate parameters configured for the Bypass unit operation (see Tables 5.1 and
5.2), the AUTO Sequence and AUTO Reference LED’swill belit even when the H/O/A isin HAND position (local contral),
providing both the run and speed command from the local control panel. The control signalsare “Local” to the Drive and
Bypass unit, but “Remote” (AUTO) from the Drive itsalf.

Table 3.3 AUTO Sequence (SEQ) and Reference (REF) Indicator

Hand Mode Auto Mode

On On
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® Drive Run Indicator
The status of the “RUN” indicator is shown in Table 3.4 when the Driveis either in the “Hand” or “ Auto” mode.

Table 3.4 RUN Indicator
Indicator Status Description
On Driveisrunning
Blinking Drive is decelerating to a stop
Off Driveis stopped

® Drive Stop Indicator
The status of the “STOP” indicator is shown in Table 3.5 when the Driveis either in the “Hand” or “Auto” mode.

Table 3.5 STOP Indicator
Indicator Status Description
On Driveis decelerating to a stop or stopped
Blinking Driveisin arun condition but the speed command is zero
Off Driveisrunning

€ Control Panel Indicator Lights

B Control Power Indicator

Table 3.6 Control Power Indicator

Indicator Status Condition
on 3 Phase Power is applied to the Bypass unit and the control power
transformer is functioning.
Off 3 Phase Power is disconnected from the Bypass unit or a control
power transformer fuse has cleared.
® Drive Run Indicator
Table 3.7 Drive Run Indicator
Indicator Status Condition
The Drive has been given arun command in hand or auto mode and
On L A
the Bypass circuit is de-energized.
off The Drive has no run command in either the hand or auto modes. The
unit may be operating in Bypass mode.
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B Bypass Run Indicator

Table 3.8 Bypass Run Indicator

Indicator Status

Description

On

The Bypass has been given arun command in the HAND or AUTO
mode.

Or, the operation has been remotely transferred to Bypass using the

switch selectable “Remote Transfer to Bypass’ feature (S104) viaa
customer supplied contact closure at terminals TB1-25 and TB1-26.

Or, the operation has been automatically transferred to Bypass after a
Drive fault condition viathe switch selectable “ Auto Transfer to
Bypass’ feature (S103).

Or, the operation has been transferred to Bypass using the switch-select-
able “Smoke Purge” feature (S105) via a contact closure at terminals
TB1-17 and TB1-18.

The motor isrunning at full speed across-the-line and the Driveis de-
energized.

Off

The Bypass has no run command in either the HAND or AUTO modes.
The unit may be operating in Drive mode.

B Motor OL/Safeties Fault Indicator

Table 3.9 Motor OL/Safeties Fault Indicator

Indicator Status

Description

The motor overload (S10) has tripped OFF de-energizing both the
Drive and Bypass Circuits.

On
Or, the NC “motor safety circuit” connected to terminals TB1-1 and
TB1-2 has an open circuit condition.

Off The motor overload (S10) and NC “motor safety circuit” are satisfied.

Digital Operator 3 -6




H Drive Fault Indicator

Table 3.10 Drive Fault Indicator

Indicator Status Description
On The Drive has tripped OFF due to an internal Drive fault.
Off

The Drive isready for operation, or operating normally.

B Smoke Purge Indicator

Table 3.11 Smoke Purge Indicator

Indicator Status

Description

On

The Smoke Purge function has been selected by closing switch S105 on
PCB A2 and the building fire control system has closed a contact
between terminals TB1-17 and TB1-18.

Off

Smoke Purgeis not active, the Drive & Bypass are operating normally.

Digital Operator 3 -7




Drive Main Menus

The Drive's parameters and monitoring functions are organized into groups called menus that make it easier to read and set
parameters. The Drive is equipped with five menus. The five menus and their primary functions are shown in Table 3.12 and
are directly available by pressing the MENU key.

Table 3.12 Drive Main Menus
Main Menu Primary Function(s)
The Drive can be run in this menu. Also called the “Monitor” menu.
) DRIV_E ) Use this menu for monitoring values such as frequency reference or output current, displaying fault
Operation history or displaying the fault traces.
- QUICK - The Drive can be programmed in this menu.
Quick Setting Use this menu to set/read the most commonly used parameters.
- ADV - The Drive can be programmed in this menu.
Programming Use this menu to set/read every parameter.
M od-i f\ilng(I:g\s-tants The Drive can be programmed in this menu.
Use this menu to set/read the parameters that have been modified from their factory default settings.
(Parameters)
For Bypass units Auto-Tuning can only be accomplished through the DriveWizard software. A free
- A.TUNE - download from www.drives.com.
Auto-Tuning The Drive can be programmed in this menu.
Use this menu to auto-tune the Drive in order to utilize the bi-directional speed search feature.
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€ Main Menu Structure

The menu selection display will appear when the MENU key is pressed from a monitor or setting display. While viewing the
menu selection display, press the MENU key repeatedly to scroll between the menu selections.

Quick Setting

N
-DRIVE-

** Main Menu **

Programming

INE
“DRIVE-

** Main Menu **

Pressthe DATA/ENTER key to enter the desired menu selection.

! Modified Consts = Modified Parameters
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@ - DRIVE - Operation Menu

This menu is used for setting a speed command or monitoring values such as output frequency and output current. It is also
used for displaying the fault history and the fault traces. The Drive may be limited to this menu in order to accept arun
command, see parameter b1-08 in Chapter 5 and Table 5.1.

B Ul Monitor Parameter List

Follow the key operations below to access the Operation Menu.

-DRIVE- -DRIVE- Rdy

MENU ** Main M ok Frequency Ref
S 1 g I e UtfBl=  0.00Hz
Operation Uio oo

x1 U1-03= _ 0.00A

Use and keysto scroll through the U1 “Monitor” parameter list.

Monitor Parameters
U1-01 Frequency Ref
U1-02 Output Freq
U1-03 Output Current
U1-06 Output Voltage
U1-07 DCBusVoltage
U1-08 Output kWatts
U1-10 Input Term Sts
Ul-11 Output Term Sts
Ul-12 IntCtl Sts1
U1-13 Elapsed Time
Ul-14 FLASHID
Ul-15 TermAlLeve
Ul-16 Term A2 Leve
Ul1l-18 Mot SEC Current
U1l-20 SFSOutput
U1-24 Pl Feedback
U1-28 CPUID
U1l-29 kWh
U1-30 MWh
U1-34 OPE Detected
Ul-36 Pl Input
U1-37 Pl Output
U1-38 Pl Setpoint
U1-39  Transmit Err
U1-40 FAN Elapsed Time
U1-51 Auto Mode Fref
U1-52 Hand Mode Fref
U1-53 Pl Feedback 2
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B U2 Fault Trace Parameter List

After viewing the “Monitor” parameter list, in order to view the “Fault Trace” parameter list, follow the example below.

-DRIVE- Rdy -DRIVE- Rdy -DRIVE- Rdy
( Monitor ( Fault Trace Current Fault
esc [——» Boi=  000Hz |——T9P> :Z\:I—b [Boi=  None RgET [——p»| U= None
‘ Ul-02=  0.00Hz ' "U202= Nome U202= None
U1-03= 0.00A U2-03= 0.00Hz. U2-03= 0.00Hz

Use and keysto scroll through the U2 “Fault Trace” parameter list.

Fault Trace Parameters
U2-01 Current Fault
U2-02 Last Fault
U2-03 Frequency Ref
U2-04 Output Freqg
U2-05 Output Current
U2-07 Output Voltage
U2-08 DC Bus Voltage
U2-09 Output kWatts
U2-11 Input Term Sts
U2-12  Output Term Sts
U2-13 AC Drive Status
U2-14 Elapsed Time
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W U3 Fault History Parameter List
After viewing the“ Fault Trace” parameter list, in order to view the “ Fault History” parameter list, follow the example bel ow.

-DRIVE- Rdy -DRIVE- Rdy -DRIVE- Rdy
Fault Trace 1 Fault History Last Fault
—> [Boi=  None —’! A (—— | [Eoi= None RE>SET f U3{il=  None
“U202= None ' U302= Nome U302= Nome
U2-03=  0.00A U3-03=  None U3-03=  None

Use and keysto scroll through the U3 “Fault History” parameter list.

Fault History Parameters

u3-01

Last Fault

uU3-02

Fault Message 2

uU3-03

Fault Message 3

u3-04

Fault Message 4

uU3-05

Elapsed Time 1

U3-06

Elapsed Time 2

u3-07

Elapsed Time 3

uU3-08

Elapsed Time 4

uU3-09

Fault Message 5

U3-10

Fault Message 6

u3-11

Fault Message 7

us-12

Fault Message 8

U3-13

Fault Message 9

us-14

Fault Message 10

uU3-15

Elapsed Time 5

U3-16

Elapsed Time 6

us-17

Elapsed Time 7

u3-18

Elapsed Time 8

u3-19

Elapsed Time 9

u3-20

Elapsed Time 10
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@ - QUICK - Quick Setting Menu

Thismenu is used to set/read alimited set of parametersin the Drive. Follow the key operations below to access the Quick Set-
ting Menu.

-QUICK- -QUICK-
MENU ** Main Menu ** DATA Reference Source
L L —’ B1-01= 1 *1*
Quick Setting Terminals
X2 e
Use and keysto scroll through the “ Quick Setting” parameter list.
Pl Parameter Name
Number
A1-00 Language Selection
b1-01 Frequency Reference Selection
b1-02 Run command Selection
b1-03 Stopping Method Selection
b1-04 Reverse Operation Selection
b5-XX Pl Mode Parameters
b8-01 Energy Savings Control Selection
C1-01 Acceleration Time 1
C1-02 Deceleration Time 1
d2-01 Frequency Reference Upper Limit
d2-02 Freguency Reference Lower Limit
E1-01 Input Voltage Setting
E2-01 Motor Rated Current
F6-01 Operation Selection After Communication Error
H3-02 Terminal A1 Gain Setting
H3-03 Terminal A1l Bias Setting
H3-10 Terminal A2 Gain Setting
H3-11 Terminal A2 Bias Setting
L2-01 Momentary Power Loss Detection Selection
L2-02 Momentary Power Loss Ride-thru Time
L4-05 Freguency Reference L oss Detection Selection
L4-06 Frequency Reference Level at Loss Frequency
L5-01 Number of Auto Restarts Attempts
L5-03 Maximum Restart Time After Fault
L6-01 Torque Detection Selection 1
L6-02 Torque Detection Level 1
L6-03 Torque Detection Time 1
L8-11 Heatsink Cooling Fan Operation Delay Time
01-01 User Monitor Selection
01-05 LCD Brightness Adjustment
01-07 Second Line User Monitor Selection
01-08 Third Line User Monitor Selection
02-03 User Parameter Default Value
02-05 Frequency Operation Time Selection
02-08 Cumulative Operation Time Selection
03-02 Read Allowed Selection
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€ - ADV- Programming Menu

This menu is used to set/read every parameter in the Drive. Follow the key operations below to access the Programming
Menu.

-ADV- -ADV-
MENU ) *% Main Menu ** DATA Initialization
s Moo= o
X3 Programming Select Language

>
Usel A I I A4 | and I =l I keysto scroll through the “Programming” parameter group list. For a complete parameter list
see Appendix A.

Parameter Group Functions
Al Initiaization

A2 User Parameters
bl Sequence

b2 DC Braking

b3  Speed Search

b4 Delay Timers

b5 Pl Control

b8 Energy Saving

Cl Accel/Dece

C2 S-CurveAcc/Dec
C4  Torque Comp

C6 Carier Freq

dl  Preset Reference
d2 Reference Limits
d3  Jump Frequencies
d4  Sequence

d6 Field-Weakening
E1l V/F Pattern

E2 Motor Setup

F6 Com OPT Setup
H1 Digital Inputs
H2 Digital Outputs
H3 Analog Inputs
H4  Analog Outputs
H5 Seria Com Setup
L1 Motor Overload
L2 PwrLossRidethru
L3 Sl Prevention
L4 Ref Detection

L5 Fault Restart

L6 Torque Detection
L8 Hdwe Protection
nl Hunting Prev

n3 High Slip

0l Monitor Select

02 Key Selections
03 COPY Function
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€ - VERIFY - Modified Constants (Parameters) Menu

This menu is used to set/read only those parameters that have been modified from the Drive's original factory default settings.
Follow the key operations below to access the Modified Constants (Parameters) Menu.

-VERIFY-
MENU ** Main Menu ** DATA
S T See Note 1
Modified Consts
x4

Note 1: If there are not any parameters that have been modified from their original factory default settings, then the display
will state “None Modified”. Otherwise, use the “increase” and “decrease” keysto scroll through the “Modified
Constants’ (Parameters) list.

€ - A.TUNE - Auto-Tuning Menu

For P7 Bypass units Auto-Tuning can only be accomplished through the DriveWizard software. A free download from
www.drives.com.

This menu is used to auto-tune the Drive in order to utilize the bi-directional speed search feature. Follow the key operations
below to access the Auto-Tuning Menu.

-A. TUNE- -A. TUNE-
MENU ** Main Menu ** DATA Mir Rated Power
ST 3 < I T8 odokw
Auto-Tuning (0.00~650.00)
X5 “0.40kW"

Use and keysto scroll through the “ Auto-Tuning” parameter list.

Auto-Tuning Parameters
T1-02 Mtr Rated Power
T1-04 Rated Current
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Example of Changing a Parameter

Table 3.13 provides an example of how to change parameter “C1-02" (Deceleration Time 1) from 30 sec to 40 sec.

Table 3.13 Changing a Parameter in the Programming Menu

Step

Digital Operator Display Description
Number

“DRIVE- Rdy

Frequency Ref . . g

1 Utfl= 0.00Hz The Driveisfirst powered up.

“oro=ooorz
U1-03= 0.00A

“DRIVE-
2 ** Main Menu ** Press the MENU key to scroll to “Operation” menu.

Operation

-QUICK-

3 ** Main Menu * Press the MENU key to scroll to “Quick Setting” menu.

Quick Setting

-ADV-

4 ** Main Menu * Press the MENU key to scroll to “Programming” menu.

Programming

-ADV-
Initialization

5 :6'1'=' """ o Pressthe DATA/ENTER key to enter “Programming” menu.

Select Language

-ADV-
Accel/Decel

6 :(-)-1 S e Pressthe INCREASE key until C1-01 (Accel/Decel) is displayed.

Accel Time 1

-ADV-
Accel Time 1

7 || eI Pressthe SHIFT/RESET key to move flashing digit to the right.
C1-[Ji= 30.0sec
(0.0~6000.0)
“30.0sec”
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Table 3.13 Changing a Parameter in the Programming Menu (Continued)

Step
Number

Digital Operator Display

Description

-ADV-
Decel Time 1

cif#=  30.0sec
(0.0~6000.0)
*30.0sec”

Press the INCREASE key to display C1-02 (Decel Time 1).

-ADV-
Decel Time 1

c1-02=  [§030.0sec

(0.0~6000.0)
“30.0sec”

Pressthe DATA/ENTER key to access setting display.

10

-ADV-

Decel Time 1
c1-02=  Of§f30.0sec
(0.0~6000.0)
“30.0sec”

Pressthe SHIFT/RESET key to move the flashing digit to the right.

-ADV-
Decel Time 1

C1-02=  00Ejo.0sec
(0.0~6000.0)
“30.0sec”

Pressthe SHIFT/RESET key to move the flashing digit to the right.

12

-ADV-

Decel Time 1
c1-02=  00fo.0sec
(0.0~6000.0)
“30.0sec”

Pressthe INCREASE key to increase the set data.

13

-ADV-

Entry Accepted

Pressthe DATA/ENTER key to enter the set data. “Entry Accepted” isdis-
played for 1.0 sec after the data setting has been confirmed.

14

-ADV-
Decel Time 1

C1-= 40.0sec
(0.0~6000.0)
“30.0sec”

The monitor display for C1-02 returns.

15

-DRIVE-

** Main Menu **

Operation

Pressthe MENU key to scroll to “Operation” menu.

16

-DRIVE- Rdy
Frequency Ref
Ul-{gl=  0.00Hz

U1-02= 0.00Hz
U1-03= 0.00A

Pressthe DATA/ENTER key to enter “Operation” menu.
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Notes:
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Chapter 4
Start Up and Operation

This chapter describes the procedures to prepare for and conduct the P7B Drive
and Bypass unit start up.

Start Up INtroduction ..., 2
Bypass Start Up Preparation ............ccccccoeivvuiiiniiiiiniiininineeeieeeeeeee. 3
Bypass Unit Start Up Procedure ...........cccccueeeveeeieemeieeieineeeeeeeeeneee. 4
Bypass Operation DesCription...........ooooiiiiiiiieeeic e 8
Selector SWitch FUNCLIONS .......coooiiiiiiiiiiei e 9
Switch Selectable FUNCLIONS ...........c.covviiiiiiii e, 10
Contact Closure Inputs and OUIPULS ........cccoeveiiiiiiiicniiiniinns 10
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Start Up Introduction

In order to provide you with the most reliable Drive and Bypass unit available, and to avoid any extra costs related to |oss or
reduction of warranty coverage, an authorized Yaskawa service representative should complete this start up procedure. Please
complete the checklist in this document and maintain it in a secured location. Should you have a need to contact Yaskawain
the future, technical service personnel may request information from this document.

A CAUTION

Procedures within this document assume that start up is being accomplished by a Yaskawa authorized service person who has
training on the product and is capable of working through the detailed steps with power applied to the Bypass unit while the
enclosure door is open.
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BYPASS START UP PREPARATION

O 1.

a 2

Review this Bypass Technical Manual and any option instructions and schematics shipped with the Drive and Bypass
unit.

Verify that the model numbers and voltage ratings are as specified in the purchase order by matching the nameplate
data for each unit to the purchase order.

Verify that the unit has been installed in accordance with Chapter 1, Receiving and Mechanical Installation and
Chapter 2, Electrical Installation.

Inspect the security of the supply line power, ground connections and all control circuit connections asidentified in
Chapter 2, Electrical Installation.

Double check all the power wires and motor wires.

Verify that the electrical supply power lines are connected to the input circuit breaker and that the motor leads are
connected to the output terminals of the overload relay. Ensure that all connections are tight, loose wire connections
may cause intermittent problems or overheating. Factory connections sometimes come loose during shipment.
Review theinstaller’'s“aswired” schematic. Determineif a driven motor “safety circuit” is connected. Thisisaseries
circuit of NC contacts from devices such as a smoke/fire sensor, freeze-up thermostat or high static pressure limit
switch. Verify that these customer emergency contacts are properly terminated in the Bypass safety shutdown circuit.
These contacts should be wired between terminal TB1-1 and TB1-2. No field programming is required.

Verify that all other field installed wires are correctly terminated (included the shields).

Verify that the motor is wired for the application voltage. Record the motor nameplate information:

Voltage Full Load Amps (FLA)
(or Rated Load Amps (RLA)

Verify that the input voltage matches the Bypass unit rating.

Verify that the motor rated full load amps (FLA) does not exceed the rated output current of the Drive and Bypass
controlling it. When multiple motors are simulaneously operated by the Drive, the sum of all motor FLA values must
be less than or equal to that of the Drive and Bypass controlling them.

Record any other connections to the Bypass unit, by terminal number to determine if special programming of any of
the following is required. (see Chapter 5 for programming details).

»  Multi-function Digital Inputs

*  Multi-function Digital Outputs
* Anaog Outputs

» Differential Pl control

O 10. Verify that the customer supplied logic is ready for the start, stop and speed command functions.
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BYPASS UNIT START UP PROCEDURE

(Please review “Bypass Start Up Preparation” on page 4-3)

O 1

Reset Button

o 2

Before applying power, make sure that the following conditions are met:

e« TheDRIVE/BYPASS switch isin the DRIVE position.

e TheHAND/OFF/AUTO switchisin the OFF position.

e TheNORMAL/TEST switchisinthe NORMAL position. [Note: If the TEST position is selected while the
DRIVE/BYPASS switch isin the DRIVE position, the fault code “ UV, DC Bus Undervolt” will be briefly
displayed and the Drive will shut down. TEST mode is only available when in the BY PASS position.]

e TheVAV terminal unit dampers, in supply fan applications, are open to prevent duct flexing or damagein afull
speed, across the line starting situation.

»  Theédectro-mechanical motor OverLoad Relay (OLR) (S10) is adjusted to equal the Full Load Amps (FLA) value
from the motor namepl ate.

The OLR is mounted to the contactor assembly or back panel (depending on rating), just above the Bypass contactor.
See Figure 4.1. Electrically on the output power side of the Bypass unit, the adjustable thermal OLR provides overload
protection for the motor in both the Drive and Bypass operating modes. The OLR is set up in the factory to be a
manual reset device, requiring operator attention if an overload trip-out is experienced.

OverLoad Relay

Adjustment Dial

Bypass Contactor

Fig 4.1 Typical Motor Overload and Contactors

IMPORTANT To maintain overcurrent, short-circuit, and ground-fault protection, the manufacturer’s instructions for
setting the motor OLR must be followed.

Apply power to the Drive and Bypass package. Ensure that all three phases are present and that the input voltageis
correct for the system being set up. The CONTROL POWER ON, STOP and AUTO SEQ and REF LEDs on the
control panel should be ON and the display will be in the “-DRIVE-/Operation” menu showing the active speed
command. [Note: If the MOTOR OL/SAFETIESFAULT light isON, press the reset button on the motor OLR (S10)
and check the “safety device” circuit between terminals TB1-1 and TB1-2.].

Start Up and Operation 4 -4



O s

O 5.

O e.

Various menus are directly available by pressing the MENU key (see Chapter 3). When in the “-DRIV E-/Operation”
menu, the Drive can accept a run command from local (Hand mode) or remote (A uto mode) sources. Press the MENU
key until the “-ADV-/Programming” menu is displayed. From here, any of the parameters can be accessed and
changed using the A, ', and DATA/ENTER keys. See Appendix A for alist of programmable features. The
“-VERIFY-/Modified Consts’ menu can be used to review or modify only those parameters that have been changed
from the Drive's default values. Using the A ', and DATA/ENTER keys as needed, verify that the parameters

are correct for the Drive and installation conditions. See the Factory Parameter Settings printed in Table 1 and Table 2
on page 2 of the Schematic Diagram that was shipped with the unit. Consider any additional parameter settings that
may be needed by this specific application.

The Factory Parameter Settings table documents Drive parameter settings, required to interface with the Bypass
logic circuit, that have been established at the factory and stored in a dedicated |ocation in memory as “User
Initialization” values (think of it asa“back-up file"). If additional parameters are set to the specific needs of the
application project, and the system operation has been checked and verified, then the “User Initiaization” values
should be stored in memory again by selecting and entering “1: Set Default” in parameter 02-03.

When thereisaneed for re-initialization of the “user” parameters (re-setting to the “User Initialization” values) of the
Bypass unit, then a“User Initialization” function should be carried out by selecting “1110: User Initialize” in
parameter A1-03. Thiswill re-establish the drive set-up required for the Bypass application and any “user” parameter
values that have been stored.

The factory parameter settings required to interface with the bypass logic circuit have also been stored in the digital
keypad memory. If thereisaneed for re-initialization (re-setting to aknown factory starting point for trouble-shooting
purposes) of the Bypass unit, then the “back-up file” in the digital keypad memory can be copied to the drive. In
parameter 03-01 select “2: OP->INV WRITE” to carry out the copy function.

Table 1 of the schematic is also used to document parameters that have been factory set to typical valuesfor fan and
pump applications. These parameters may be changed to meet the needs of the specific application. In Table 5.1 of this
manual shading is used to distinguish between settings required by the Bypass logic and those that may be changed.

From the “-ADV-/Programming” menu, go to parameter E1-01 and select the nominal input voltage that the Drive will
receive in this specific application. The overall voltage classification of the Drive cannot be changed by this parameter.
However, the input voltage should be adjusted within the range available for the given voltage “ class’ of the Drive to
match the input voltage level normally found on the jobsite. For example, 480 VAC class Drives may be employed on
nominal three phase voltage distribution systems of: 380, 400, 415, 440, 460 or 480 VAC. The factory default values
may need to be changed to meet the needs of the application distribution voltage.

From the“-ADV-/Programming” menu, go to parameter E2-01 and enter the Motor rated current. Set this parameter to
the Full Load Amps (FLA) rating shown on the motor nameplate. Thisis essential for proper Drive operation and
motor overload protection.

If the unit being started has the Speed Potentiometer option, proceed directly to step 7. Otherwise, pressthe
MONITOR key to return to the “-DRIVE-/Operation” menu. The AUTO SEQ and REF LEDs and the STOP and
CONTROL POWER ON LEDs on the control panel should be ON at thistime.

To start the motor in Drive mode, move the HAND/OFF/AUTO switch to HAND. The DRIVE RUN LED will turn
ON and the Drive will ramp up to “6 HZ". Verify that motor rotation is correct. [Note: In Bypass packages, the Drive
is programmed at the factory for 5 seconds of DC injection braking at start (to stop a rotating motor when switching
from BYPASS to DRIVE), expect to see this delay each time the Driveis started.]

If the direction of motor rotation iswrong, turn the HAND/OFF/AUTO switch to OFF; and turn the Power OFF!
Wait for the Red CHARGE LED (near the Drive power terminals) to go out. When it does, swap the wiresin the motor
junction box for T1 & T2 or on the output terminals of the motor OLR (S10). Tighten the terminal lugs, reapply the
power, turn to HAND and re-check the rotation direction.
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o 7.

O 10.

O 11

0O 12

If a Speed Potentiometer option is present, turn the Speed Potentiometer fully counterclockwise to ensure that the
local speed command is zero. If necessary, pressthe M ONITOR key to return to the“-DRIVE-/Operation” menu. The
AUTO SEQ and REF LEDs and the STOP and CONTROL POWER ON LEDs on the control panel should be ON
at thistime.

To start the motor in Drive mode, move the HAND/OFF/AUT O switch to HAND, then rotate the Speed Potentio-
meter clockwise to establish a speed command in the 6 to 10 Hz range. The DRIVE RUN LED will turn ON and the
Drive will ramp up to this setting. Verify that motor rotation is correct. [Note: In Bypass packages the Driveis
programmed at the factory for 5 seconds of DC injection braking at start (to stop a rotating motor when switching
from BY PASS to DRIVE), expect to see this delay each time the Driveis started.]

If the direction of motor rotation iswrong, turn the HAND/OFF/AUT O switch to OFF; and turn the Power OFF!
Wait for the Red CHARGE LED (near the Drive power terminals) to go out. When it does, swap the wiresin the motor
junction box for T1 & T2 or on the output terminals of the motor OLR (S10). Tighten the terminal lugs, reapply the
power, turn to HAND; and re-check the rotation direction.

With correct motor rotation, pressthe MONITOR key, if necessary, to return to the “-DRIVE-/Operation” menu.
Using the A ', and DATA/ENTER keys, manually run the Drive throughout its entire operating range, while
observing operation. If excessive vibration of the driven load is noted at specific input frequencies, the Jump
Frequency function may be used to eliminate this vibration, by programming d3-01 through d3-04.

Determine whether the remote speed command is a0-10 VDC or a4-20 mA signal. The positive side of the signal
should be connected to terminal A2 of the Drive terminal strip. The COMM ON of the remote speed command
signal should be connected to terminal AC of the Drive. See the connection diagram on page 1 of the Bypass
schematic. [Note: The factory default is 4-20 mA, to changeto 0 to 10 VDC adjust parameter H3-08 to “0: 0-10VDC”
and move Drive DIP switch S1-2, on the Drive terminal PCB to the OFF position.]

Observe if the remote speed command can achieve the minimum and maximum speeds desired. If not, perform the
following (see Chapter 5):

For 0-10 VDC input at Terminal A2
1. With no input, adjust the Bias (H3-11 setting) until an output of “0.0 HZ" is obtained.
2. With full scale input, adjust the Gain (H3-10 setting) until an output of “60.0 Hz" (or other desired maximum
frequency) is obtained.

For 4-20 mA input at Terminal A2
1. With 4 mA input, adjust Bias (H3-11 setting) until an output of “0.0 Hz" is obtained.
2. With 20 mA input, adjust Gain (H3-10 setting) until an output of “60.0 Hz" (or other desired maximum
frequency) is obtained.

Turn the HAND/OFF/AUTO switch to AUTO, then request arun command and speed reference signal from the
building automation system to confirm remote (auto) operation.

In preparation for testing the Bypass, observe the trip setting of the circuit breaker (CB1). The trip point is factory set
at the lowest possible setting and must be adjusted for each application. This breaker will trip dueto inrush current and
load inertiaunlessit is reset!

»  For fan applications adjust the trip setting to ten times motor FLA.
»  For pump applications adjust the trip setting to six times motor FLA.

If circuit breaker tripping is experienced at these settings during motor starting on Bypass, increase the setting
gradually until the motor can be started without circuit breaker tripping.
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O 13

O 14.

O 15.

O 16.

O 17.

Adjustment Dial Label

Trip Setting — |
Adjustment Dial

MCP

Fig 4.2 Typical MCP Circuit Breaker

IMPORTANT To maintain overcurrent, short-circuit, and ground-fault protection, the manufacturer’s instructions for
setting the instantaneous-trip circuit breaker must be followed.

Turn the HAND/OFF/AUTO switch to OFF and the DRIVE/BY PASS switch to BY PASS. The Drive will ramp the
motor to zero speed, then the Drive will be de-energized and control transferred to Bypass mode. Be prepared to
monitor the rotation direction of the motor in Bypass operation. “Bump” the HAND/OFF/AUTO switch to the
HAND position and quickly back to OFF. Check the motor rotation. Do not allow the motor to continue operating in
BYPASS until rotation is correct!

If the rotation direction in Bypassis correct, skip the rest of this step. If not, carry out the following corrections:

1. Turn OFF the incoming power feed to the Drive. Since the correct rotation in Drive mode was previously
established, do not change any output wires at the motor.

2. Instead, verify that power to the circuit breaker is OFF. Then swap L1 & L2 on the input side of the circuit
breaker/disconnect switch (CB1). Thiswill affect rotation in Bypass operation only. Once connections are
complete and tight, reapply the incoming power and repeat the previous step to re-check the rotation direction in
Bypass mode.

Run the motor in Bypass by placing the HAND/OFF/AUTO switch in HAND. Record all the phase voltages and
currents at thistime.

Select the OFF position of the HAND/OFF/AUTO switch and place the BY PASS/DRIVE switchin DRIVE. Turnto
the HAND position and scroll the Speed Command to “60 HZ” operation. Monitor the voltages and currentsin each of
the output phases at full speed to make sure the voltages are balanced and the currents are within the motor nameplate
rating during accel, stable speed, and decel.

If this application requires the Drive to operate in Pl mode, see Chapter 5.

For fan applications, with the HAND/OFF/AUTO switch set to AUT O, have the building automation system give the
Drive arun command and a speed command. Put the BY PASS/DRIVE switch into BY PASS and let the load speed up
and stabilize. Then move the switch to DRIVE. Observeif the DC braking is enough to stop the fan in the time period
set in parameter b2-03 (5 sec factory setting). If not, set this parameter to its maximum setting, which is 10.0 seconds.
If thisis not enough, slowly increase the braking current setting (parameter b2-02) but do not go above 90% to protect
the Drive output devices.
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Bypass Operation Description

(For manual switch positions, control inputs and switch selectable functions.)

The Bypass has two modes of operation: Bypass and Drive. When in the Bypass mode the connected motor is run directly
from the incoming AC line, whereas in Drive mode the motor is run from the Drive output. The DRIVE/BY PASS switch
located on the front panel determines operating mode. Within each operating mode are two methods of control; HAND and
AUTO. The HAND/OFF/AUTO switch on the front panel determines this control method.

Table 4.1 provides alook at various combinations of the control panel selector switch positions, control inputsto TB1 and the
status of the switch selectable options.

Table 4.1 Bypass Inputs and Operating Mode

Selector Switches Contact Closure Inputs Switch Selectable Functions
Run Enable | Safety Auto Xfer Remote Xfer Smoke Purge Operating Mode
H/O/A | D/IB | N/IT TB1 TB1 TB1 DRV TB1 TB1 Result
3&4 | 5&6 | 1&2 S103 FLT S1o4 25& 26 S105 17 & 18
@) 0 None
H D N X X 0 0 0 Drive
H D N 0 X 0 0 0 None
H D N X 0 0 0 0 None
H D T X X 0 0 0 None
H B N X X Bypass
H B T X X Bypass*
H B N 0 X 0 None
H B N X 0 0 None
A D N X X X 0 0 0 Drive
A D N X 0 X 0 0 0 None
A D N X X 0 0 0 0 None
A D T X X X 0 0 0 None
A B N X X X Bypass
A B T X X X Bypass*
A B N X 0 X 0 None
A B N X X 0 0 None
H D N X X X 0 X 0 X 0 Drive
H D N X X X X Bypass
H D N X X X X Bypass
H D N X X X X Bypass
0] D N X X X X Bypass
A D N X X X X 0 X 0 X 0 Drive
A D N X X X X X Bypass
A D N X X X X X Bypass
A D N X X X X X Bypass

Note: A blank cell indicates the input can be in any of the possible positions.
* = Drive energized, output contactor open.

Table 4.1 Definitions:

H/O/A = Hand/Off/Auto TB = Terminal Block

D/B = Drive/Bypass S10X = Slide Switch Number
N/T = Normal/Test X = Closed Contacts or Enabled
DRV FLT = Drive Fault Contacts 0 = Open Contacts or Disabled
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For additional influences on the Drive behavior in Drive operating mode, consult Table 5.1 and Table 5.2. These tables explain
the settings of Drive parameters required by the Bypass logic (Table 5.1) and those that are also dependent upon the control
options present on the unit (Table 5.2). For Example: In the second line of Table 5.2, for a Bypass equipped with no options
and switch S1-2 in the off position, the hand mode speed command is based on the setting of d1-02 and the auto mode speed
command signal is 0-10VDC.

€@ Selector Switch Functions

Operating in HAND position - Drive mode:
The Drive can be operated locally from the control panel by first placing the DRIVE/BY PASS switch in DRIVE. Then
placing the HAND/OFF/AUT O switch in the HAND position gives the front panel control of the Drive operation.
Moving the switch to HAND also provides the run command to the Drive. When placed into HAND mode the Drive
begins running at the hand mode speed command.

Operating in AUTO position - Drive mode:
The Drive can be operated remotely by placing the DRIVE/BY PASS switch in DRIVE. Then placing the HAND/OFF/
AUTO switch in the AUTO position gives aremote device (separate source or DDC) control of the Drive. Inthe AUTO
position the Drive will look for arun command contact closure at terminals TB1-3 and TB1-4 on the relay PCB A2.
Speed command signal level and source is determined by the parameter settings and the options present in the unit, see
Tables5.1 and 5.2. The AUTO speed command must be wired directly to the Drive terminals A2 and AC, not the control
terminal block TB1. Consult Figures 2.7 and 2.8 in Chapter 2, Electrical Installation for correct configuration of the
speed command (analog frequency reference).

Operating in HAND position - Bypass mode;
The Bypass can be operated locally from the front control panel by placing the DRIVE/BYPASS switchin BY PASS. In
BY PASS mode the Bypass contactor coil can be energized manually by placing the HAND/OFF/AUTO switchin
HAND position. In Bypass mode, moving the HAND/OFF/AUTO switch to HAND causes the motor to run at full speed,
directly “acrosstheline”.

Operating in AUTO position - Bypass mode:
The Bypass can be operated remotely by placing the DRIVE/BY PASS switch in BY PASS and the HAND/OFF/AUTO
switchin AUTO. In the AUTO position the Bypass will look for a run command contact closure at terminals TB1-3 and
TB1-4 ontherelay PCB A2, to control the run/stop status of “across the line” full speed motor operation.

Operating in TEST position - Bypass mode:
TEST position is used to energize the Drive input contactor while operating in the Bypass mode. The only valid use of the
TEST position isin Bypass mode. In Drive mode, switching from NORMAL to TEST position will remove the Drive
run command and the motor will stop. In Bypass mode, the test position powers the Drive for programming or other
“tests” while keeping it isolated from the motor.
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& Switch Selectable Functions

The switch selectable functions, Smoke Purge, Auto Transfer and Remote Transfer represent various methods of transfer-
ring from the Drive mode of operation to the Bypass mode. They may be enabled in any combination from none of them to all
of them. See Table 4.1 for a summary of some common combinations of these switch selectable inputs.

Smoke Purge: When enabled (switch S105) thisfunction allows a contact closure between terminals TB1-17 and TB1-18
to transfer motor operation to Bypass for a maximum capacity smoke control function. When in smoke purge mode, dur-
ing emergency fire/smoke situations, the motor overloads and safety interlock circuit are overridden to shift the priority to
protecting people rather than equipment. [Note: Smoke purge overrides all other control inputs and selector switches.
Smoke purge operation can only be terminated by opening the contact closure at terminals TB1-17 and TB1-18 or by
opening the Circuit Breaker (CB1).]

Auto Transfer to Bypass: When enabled (switch S103), the Bypass unit will automatically switch into Bypass mode on a
Drive fault. After clearing the Drive fault condition, the function resets by moving the HAND/OFF/AUT O switch to the
OFF position and waiting for the keypad to go blank. CAUTION: Before selecting this function in fan applications, care
must be taken to ensure that the ductwork is designed to handle the pressure resulting from full speed operation with the
VAV terminal unit dampers at minimum position or closed.

Remote Transfer to Bypass: When enabled (switch S104), this function allows a customer supplied contact closure,
between terminals TB1-25 and TB1-26, to transfer motor operation from Drive mode to Bypass mode. This remote
transfer to Bypass function overrides the DRIVE/BY PASS manual switch. An open contact causes operation in Drive
mode and a closed contact results in Bypass mode.

€ Contact Closure Inputs and Outputs

Customer Safety Interlocks I nput: Terminals TB1-1 and TB1-2 are used as a Drive or Bypass override from the NC contacts
of the customer’s safety device series circuit. Anytime all the safety device contacts are closed, the Drive or Bypass will oper-
ate. When any one of these contacts open, the Drive or Bypass will immediately stop operating. Thisinput is momentary, when
a customer safety device contact re-closes, the Drive or Bypass will return to operation.

Auto Mode Run/Stop Contact I nput: TB1-3 and TB1-4 areinput terminals used for the Run/Stop command when in the
AUTO mode. When these input contacts close, the unit will begin running. When the contacts reopen, the unit will cease
running.

Customer Supplied Interlock or Drive Enable I nput: An open contact at TB1-5 and TB1-6 will override the run command,
preventing Drive or Bypass operation until these input contacts are closed. For example thisinput could insure that the system
dampers achieve an operating position before the fan is started in order to protect the ductwork from over pressure.

Drive Run Contact Output: Terminals TB1-7 and TB1-8 are an output contact that closes whenever the motor isrunning in
Drive mode. If the Driveisreceiving arun command, but afault condition occurs, this contact will not be closed.

Bypass Run Contact Output: Terminals TB1-9 and TB1-10 are an output contact that closes whenever the motor isrunning in
Bypass mode. If the Bypassis receiving a run command, but a fault condition occurs, this contact will not be closed.

Drive Fault Contact Output: Terminals TB1-11, TB1-12 and TB1-13 are aFForm C set of output relay contacts, NO and NC
that are activated when the Driveisin afault condition.
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Motor Overload or Customer Safeties Fault Contact Output: Terminals TB1-14, TB1-15 and TB1-16 are a Form C set of
output relay contacts, N.O. and N.C. that are activated when one of the N.C. contacts of the Customer Safety device input
series circuit or the motor overload relay contactsis opened.

120VAC Damper Actuator Output: Output terminals TB1-19 and TB1-20 are provided to energize a damper actuator circuit
or solenoid air valve, typicaly for outdoor air intake dampers. When the motor is stopped, the output voltageis removed in
order to close the dampers. Whenever the Drive or Bypass is running, the terminal's output 1220VAC to power a 40VA damper
actuator circuit.

120VAC Control Power Output: Output terminals TB1-21 and TB1-22 are provided to energize additional, customer defined
control logic circuits. A maximum of 100VA control power is available, the user must provide the short circuit protection.

Optional Two Motor “OR” Selection Input: Terminals TB1-23 and TB1-24 are used only when the “Two Motor OR option”

is part of the unit. These input terminals are used for choosing between mator 1 or motor 2 when the optional
MOTOR VAUTO/MOTOR 2 selector switch isin the AUTO position.
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Notes:
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Chapter 5
Programming

This Manual contains descriptions of all parameters in the Drive that may be useful in
Bypass applications. Parameters are listed in alpha-numerical order. Parameter number
and name, along with a detailed description and its settings are described on the following
pages.
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Bypass Basic Programming Parameters

The basic Drive programming for a Bypass unit is different from that of a Drive installation without the Bypass option.

Several Drive parameters have been programmed at the factory to meet the needs of the Bypasslogic circuit. See Table 5.1
below, the highlighted parameters are required by the Bypass logic circuit.

Table 5.1 Bypass Parameter Settings
SETTING
PARAMETER For Srive UNITS DESCRIPTION KEYPAD DISPI__AY
NUMBER For Bypass Setting
Bypass | Default
b1-01 SEE 1 N/A Frequency Reference Selection — Sel ects the speed Reference Source /
TABLE command input source Terminals
5.2
b1-07 1 0 N/A Local/Remote Run Selection — Determines accept- LOC/REM RUN Sel /
ability of aremote run command when switching Accept Extrn RUN
from hand (local) mode to auto (remote) mode
b1-08 1 0 N/A Run Command Selection During Programming — RUN CMD at PRG/
Selectsif run command is accepted in DRIVE Opera- | Enabled
tion menu only or in al menus.
b2-03 5.0 0.0 SEC DC Injection Braking Time At Start — Sets the Dcinj Time@Start /
braking time at Drive start, to stop a coasting motor (0-10)
before starting
d1-01 10.0 0.0 HZ Frequency Reference 1 — Hand Mode Speed Refer- Reference 1/ (0-60)
ence, used with serial communication, see Table 5.2
and H1-03
d1-02 6.0 0.0 Hz Frequency Reference 2 — Hand Mode Speed Refer- Reference 2 / (0-60)
ence, used without serial communication, see Table
5.2 and H1-03
d1-04 40.0 0.0 Hz Frequency Reference 4 — Speed Reference, used with | Reference 4/ (0-60)
serial communication loss and H5-04 = “4: Run at
d1-04”
E1-01 208, 240 or VOLT Input Voltage Setting — Set to the nominal Voltage Input Voltage / (range)
240 or 480 S Setting for the incoming line
480
F6-01 3 1 N/A Operation Selection After Communication Error — Com Bus FIt Sel / Alarm
Selects the serial com error response, alarm and con- Only
tinue operation
H1-01 70 24 N/A Terminal S3 Function Selection — Set for Driverun Terminal S3 Sel / Drive
enable Enable
H1-02 SEE 14 N/A Terminal S4 Function Selection — Set for fault reset Termina $4 Sel / Multi-
TABLE or Frequency Reference 1 Step Ref 1
5.2
H1-03 SEE 3 N/A Terminal S5 Function Selection — Set For Frequency | Termina S5 Sel / Multi-
TABLE Reference 1 or Serial Communication Step Ref 1
5.2
H2-02 3B A N/A Terminals M3 - M4 Function Selection — Set for Term M3-M4 Sel / Com
serial communication run command RUN Command
H3-02 SEE 100.0 % Terminal A1 Gain Setting Termina Al Gain/
TABLE (0-1000)
5.2
H3-08 SEE 2 N/A Terminal A2 Signal Level —Signal selection, 0to 10 Term A2 Signal / 0-10
TABLE VDC (Drive control board switch S1-2 off) or4t020 | VDC
5.2 mA (Drive control board switch S1-2 on)
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Table 5.1 (Continued)Bypass Parameter Settings

SETTING
PA"\Ile I\I/\IA BEI;-RI’E R For Drive UNITS DESCRIPTION KFEo\r(:st[s)lggtli_r%Y
Bypass | Default
H3-09 SEE 2 N/A Terminal A2 Function Selection — Selects how this Terminal A2 Sel / Aux
TABLE input will be used by the Drive Reference
5.2
H3-13 SEE 0 N/A Master Frequency Reference Terminal Selection — TAL/A2 Select / Main
TABLE Determines which terminal (A1 or A2) will bethe Fref TA1
52 main speed reference source.
L4-05 0 1 N/A Frequency Reference Loss Detection Selection — Ref Loss Sel / Stop
Determines Drive response to loss of the frequency
speed command
L5-01 10.0 0 N/A Number of Re-start Attempts — Sets the number of Num of Restarts/ (0-10)
times the Drive will perform an automatic re-start
L5-03 600 180 SEC Maximum Restart Time After Fault — If not success- Max Restart Time/
fully started after thistime, restart attempts stop and (.5-600.0)
Drive faults
02-02 0 1 N/A OFF Key Function During Auto Run - Enables or Oper STOP Key /
disables the Off key. Disabled
02-03 1 0 N/A User Initialization - Factory set parameter for user
default values.
02-15 0 1 N/A Hand Key Function Selection - Enables or disables Hand Key / Disabled
the Hand and Auto keys.
03-02 1 0 Read Allowed Selection—Enablesor disableskeypad | Read Allowable/
copy functions Enabled

Shaded Areas = Parameter settings required by the Bypasslogic

The shaded Bypass Parameter Settingsin Table 5.1 document Drive parameter settings, required to interface with the Bypass
logic circuit, that have been established at the factory and stored in a dedicated location in the memory as* User Initialization”
values (think of it as a“back-up file").

Table 5.1 is also used to document parameters that have been factory set, for convenience, to typical values for fan and pump
applications. These parameters may be changed to meet the needs of the specific application.

If additional parameters are set to the specific needs of the application project, and the system operation has been checked and
verified, then the “User Initialization” values should be stored in memory again by selecting and entering “1: Set Default” in

parameter 02-03.

When thereis aneed for re-initialization of the “user” parameters (re-setting to the “ User Initialization” values) of the Bypass
unit, then a“User Initialization” function should be carried out by selecting “1110: User Initialize” in parameter A1-03. This
will re-establish the drive set-up required for the Bypass application and any “user” parameter values that have been stored.

The factory parameter settings required to interface with the bypass logic circuit have also been stored in the digital keypad
memory. If thereisaneed for re-initialization (re-setting to a known factory starting point for trouble-shooting purposes) of
the Bypass unit, then the “back-up file” in the digital keypad memory can be copied to the drive. In parameter 03-01 select
“2: OP->INV WRITE” to carry out the copy function.
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Table 5.2 Option Dependent Bypass Parameter Settings
Parameters Effected by Options Specified and Resulting Hand Speed Resulting Auto Speed
Settings Drive PCB Command Source Command Signal
options | p1- | Hi- | H1- | H3- | H3- | H3- | H3- S\i\”mh §1 Keypad Speed ol |[SatGen
01 | 02 | 03 | 02 | 08 | 09 | 13 di- | di- | dl- | pot [4-20/0-2013-15 o ot apoay
01 02 04 mA | VDC |PSIG
None 1* 14* 3 0.0 2* 1 |Off*| On* X X
None 1 14 3 0.0 0 1 Off | Off X X
P 1 14 3 0.0 2 1 Off | On X X X
PandS| 1 14 3 | 100* 2 2* 1 Off [ On X X X
S 1 14 3 100 2 1 Off | On X X
S 1 14 3 100 0 1 Off | Off X X
GHQ | O 14 | 6C | 0.0 2 0o |Off | On | X X X
\%
GHQ | O 3@ | 6C | 00 0 2 0 | Off | Off X X X
\%
GH,Q, 0 3@ | 6C | 00 2 2 0 Off [ On X X X X
V and P
GHQ | 1 14 | 6C | 100 2 2 0 | Off [ On X X X
VandS
L 0 14 | 6C | 0.0 2 2 0 On|[On| X X X
L 0 3@ | 6C | 00 0 2 0 On | Off X X X
LandP| 0 [g@|[6c 00| 2 [ 2 | o [on]|oOn X X X | X
LandS| 1 14 6C | 100 2 2 0 On | On X X X
Definitions:

L = LonWorks Option Card
S = Speed Potentiometer
V = Native Protocol (Modbus)

P = Pneumatic Pressure Transducer (3-15 PSIG)

G = DeviceNet Option Card
H = Profibus Option Card
Q = Ethernet Option Card

Parameter Reference:

b1-01:

H1-02:

H1-03:

H3-02:
H3-08:

H3-09:

Speed Command I nput Source
0: Operator

1: Terminals

Terminal $4 Function Selection
3: Multi-step Ref 1

14:; Fault Reset

Terminal S5 Function Selection
3: Multi-step Ref 1

6C: Com/Inv Sel 2

Terminal A1 Gain Setting
Terminal A2 Signal Level
0:0-10VDC

2:4-20mA

Terminal A2 Function Selection
0: Frequency Bias

2: Aux Reference

* = The Drive factory default

# = TheH/O/A switch must beinthe AUTO position
to allow serial com. to control the Drive.

@ = Jumpersrequired from S5to S6 and $4 to SN

H3-13: Master Frequency Reference Terminal Selection
0: Main Fref TA1
1: Main Fref TA2

d1-01: Frequency Reference 1

d1-02: Frequency Reference 2

d1-04:  Frequency Reference 4

Note: Hand mode run/stop for Drive and Bypassis alwaysvia
the front control panel HAND/OFF/AUTO switch.
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@ Discussion of Table 5.2 Option-Dependent Bypass Parameter Settings:

Drive Parameter Settings for Various Combinations of Bypass and Options

Notes:

See Appendix D, Communications, for additional information on serial communication.

Hand mode run/stop for Drive and Bypass is always viathe front control panel HAND/OFF/AUTO switch.

The HAND/OFF/AUTO switch must bein AUTO position if serial communication is to be used to control the Drive.

For "monitoring only" of Drive parameters and operation, via serial communication, the user needs only to set-up the
H5-0X "Serial Com Setup” parameters. All other parameters may remain as they were factory programmed for the

Bypass unit and options.

Option L, LonWorks serial communication always requires DIP switch S1-1 (terminating resistor) to be ON.

W Options - None; Bypass with no options:

Hand mode speed command from Keypad/Operator.
Auto mode speed command input signal, 4-20 mA applied to Drive terminal A2.
Auto mode run/stop contact closure for Drive and Bypass applied to terminals TB1-3 and TB1-4.

Significant
Parameter Setting

Result

b1-01 = 1: Terminals (default)

Speed command source = Terminals

H3-13 = 1. Main Fref TA2

Specific speed command source = Terminal A2

H3-08 = 2: 4-20 mA (default)

Terminal A2 isprogrammed for 4-20 mA (Note — Control PCB DIP switch S1-2
must also be ON)

H3-02=0.0

Terminal A1 gain=0.0 (Toinsureno stray signal level at this unused terminal)

H3-09 = 0: Freguency Bias

Terminal A2 function is set to “bias’ the terminal Al input. Terminal Alisnot
used, therefore the A2 “bias’ signal becomes the speed command.

H1-03 = 3: Multi-Step Ref 1

(default)

A terminal S5 input contact closure selects d1-02 (keypad) as a preset speed. This

input contact is closed when H/O/A = Hand.

W Options - None; Bypass with no options:

Hand mode speed command from Keypad/Operator.
Auto mode speed command input signal, 0-10 VDC applied to Drive terminal A2.
Auto mode run/stop contact closure for Drive and Bypass applied to terminals TB1-3 and TB1-4.

Significant
Parameter Setting

Result

b1-01 = 1: Terminals (default)

Speed command source = Terminals

H3-13 = 1. Main Fref TA2

Specific speed command source = Terminal A2

H3-08 =0: 0-10VDC

Termina A2 isprogrammed for 0-10 VDC (Note— Control PCB DIP switch S1-2
must also be OFF)

H3-02=0.0

Terminal A1 gain=0.0 (Toinsureno stray signal level at this unused terminal)

H3-09 = 0: Freguency Bias

Terminal A2 function is set to “bias’ the terminal Al input. Terminal Alisnot
used, therefore the A2 “bias’ signal becomes the speed command.

H1-03 = 3: Multi-Step Ref 1
(default)

A terminal S5 input contact closure selects d1-02 (keypad) as a preset speed. This
input contact is closed when H/O/A = Hand.
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B Options - P "Pneumatic Pressure Transducer"; Bypass with pneumatic input for speed
control:
Hand mode speed command from Keypad/Operator.

Auto mode speed command input signal from the pneumatic transducer, or 4-20 mA applied to Drive terminal A2.
Auto mode run/stop contact closure for Drive and Bypass applied to terminals TB1-3 and TB1-4.

Significant
Parameter Setting RS

b1-01 = 1: Terminals (default) Speed command source = Terminals

H3-13 = 1: Main Fref TA2 Specific speed command source = Termina A2

H3-08 = 2: 4-20 mA (default) Terminal A2 isprogrammed for 4-20 mA (Transducer output is4-20 mA) (Note
— Control PCB DIP switch S1-2 must also be ON)

H3-02=0.0 Terminal A1 gain=0.0 (Toinsure no stray signal level at this unused terminal)

H3-09 = 0: Frequency Bias Terminal A2 function is set to “bias’ the termina Al input. Terminal Alisnot
used, therefore the A2 “hias’ signal becomes the speed command.

H1-03 = 3: Multi-Step Ref 1 A terminal S5 input contact closure selects d1-02 (keypad) as a preset speed.

(default) Thisinput contact is closed when H/O/A = Hand.

B Options - P and S "Pneumatic Pressure Transducer" and "Speed Pot."; Bypass with pneumatic
input and speed potentiometer for speed control:
Hand mode speed command from speed potentiometer.

Auto mode speed command input signal from the pneumatic transducer, or 4-20 mA applied to Drive terminal A2.
Auto mode run/stop contact closure for Drive and Bypass applied to terminals TB1-3 and TB1-4.

ParaSrlr?:tglrc gr:tting RS
b1-01 = 1: Terminals (default) Speed command source = Terminals
H3-13 = 1: Main Fref TA2 Main speed command source = Termina A2 and the Aux speed command source
= Termina Al
H3-08 = 2: 4-20 mA (default) Terminal A2 isprogrammed for 4-20 mA (Transducer output is4-20 mA) (Note

— Control PCB DIP switch S1-2 must also be ON)
H3-09 = 2: Aux Reference (default) | Aux Terminal (A1) functionis set to be a speed command input.

H1-03 = 3: Multi-Step Ref 1 A terminal S5 input contact closure selects Aux Terminal (A1) asa preset speed.
(default) Thisinput contact is closed when H/O/A = Hand.

B Options - S "Speed Pot."; Bypass with speed potentiometer for speed control:

Hand mode speed command from speed potentiometer.
Auto mode speed command input signal, 4-20 mA applied to Drive terminal A2.
Auto mode run/stop contact closure for Drive and Bypass applied to terminals TB1-3 and TB1-4.

Significant
Parameter Setting RS

b1-01 = 1: Terminals (default) Speed command source = Terminals

H3-13 = 1: Main Fref TA2 Main speed command source = Termina A2 and the Aux speed command source
= Terminal Al

H3-08 = 2: 4-20 mA (default) Termina A2 isprogrammed for 4-20 mA (Note— Control PCB DIP switch S1-2
must also be ON)

H3-09 = 2: Aux Reference (default) | Aux Terminal (A1) functionis set to be a speed command input.

H1-03 = 3: Multi-Step Ref 1 A terminal S5 input contact closure selects Aux Terminal (A1) asapreset speed.

(default) Thisinput contact is closed when H/O/A = Hand.
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W Options - S "Speed Pot."; Bypass with speed potentiometer for speed control:

Hand mode speed command from speed potentiometer.
Auto mode speed command input signal, 0-10 VDC applied to Drive terminal A2.
Auto mode run/stop contact closure for Drive and Bypass applied to terminals TB1-3 and TB1-4.

ParaSrlr?:tglrc gr:tting R
b1-01 = 1: Terminals (default) Speed command source = Terminals
H3-13 = 1: Main Fref TA2 Main speed command source = Terminal A2 and the Aux speed command
source = Terminal Al
H3-08 =0: 0-10 VDC Terminal A2 is programmed for 0-10 VDC (Note—

Control PCB DIP switch S1-2 must also be OFF)
H3-09 = 2: Aux Reference (default) | Aux Terminal (A1) functionis set to be a speed command input.

H1-03 = 3: Multi-Step Ref 1 (default) | A terminal S5 input contact closure selects Aux Terminal (A1) as a preset
speed. Thisinput contact is closed when H/O/A = Hand.

W Options - G, H, L, Q, or V "Serial Communications"; Bypass with serial communication for
control:

Hand mode speed command from Keypad/Operator.

Auto mode speed command input signal from serial communication.

Auto mode run/stop command for Drive from serial communication.

Auto mode run/stop contact closure for Bypass applied to terminals TB1-3 and TB1-4.

Significant
Parameter Setting eSS
b1-01 = 0: Operator Speed command source = Keypad/Operator (d1-01)
H1-03 = 6C: Com/Inv Sel 2 A terminal S5 input contact closure allows b1-01 to select d1-01 (keypad) as a
preset speed. An open contact selects serial com for speed command and run/
stop. Thisinput contact is closed when H/O/A = Hand.

W Options - G, H, L, Q, or V "Serial Communications"; Bypass with serial communication for
run/stop control and speed monitoring:

Hand mode speed command from Keypad/Operator.

Auto mode speed command input signal, 0-10 VDC applied to Drive terminal A2.
Auto mode run/stop command for Drive from serial communication.

Auto mode run/stop contact closure for Bypass applied to terminals TB1-3 and TB1-4.

Significant
Parameter Setting RS
b1-01 = O: Operator Speed command source = Keypad/Operator (d1-01)
H3-08 =0: 0-10 VDC Terminal A2 is programmed for 0-10 VDC (Note — Control PCB DIP switch

S1-2 must aso be OFF)

H3-09 = 2: Aux Reference (default) | Terminal A2 function is set to be a speed command input. This setting also
givesterminal A2 priority over d1-02 for “ preset speed 2", see Programming

Manual.
H1-02 = 3: Multi-Step Ref 1 A terminal $4 input contact closure selects A2 as*“ preset speed 2" speed inpuit.
4 must be jumpered to SN The $4 input is jumpered to SN, therefore it is always closed.
H1-03 = 6C: Com/Inv Sel 2 A terminal S5 input contact closure allows b1-01 to select d1-01 (keypad) asa

preset speed. An open contact selects serial com for the run/stop command
(the serial com speed command is overridden by the preset speed above). This
input contact is closed when H/O/A = Hand.

H1-04 = 4: Multi-Step Ref 2 (default) | A terminal S6 input contact closure selects d1-04 (keypad) as a speed input.
S6 must be jumpered to S5 When open, the speed command is determined by “preset speed 2”. Thisinput
contact is closed when H/O/A = Hand.
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B Options - G, H, L, Q, or V and P "Serial Communications" and "Pneumatic Pressure Trans-
ducer"; Bypass with serial communication for run/stop control and speed monitoring, with pneu-

matic input for speed control:

Hand mode speed command from Keypad/Operator.

Auto mode speed command input signal from the pneumatic transducer, or 4-20 mA applied to Drivetermina A2.
Auto mode run/stop command for Drive from serial communication.

Auto mode run/stop contact closure for Bypass applied to terminals TB1-3 and TB1-4.

Significant
Parameter Setting

Result

b1-01 = O: Operator

Speed command source = Keypad/Operator (d1-01)

H3-08 = 2: 4-20 mA (default)

Terminal A2 is programmed for 4-20 mA (Transducer output is 4-20 mA)
(Note — Control PCB DIP switch S1-2 must also be ON)

H3-09 = 2: Aux Reference (default)

Terminal A2 function is set to be aspeed command input. This setting also
givesterminal A2 priority over d1-02 for “preset speed 2, see
Programming Manual.

H1-02 = 3: Multi-Step Ref 1
4 must be jumpered to SN

A terminal $4 input contact closure selects A2 as “ preset speed 2" speed
input. The S4input isjumpered to SN, therefore it is aways closed.

H1-03 = 6C: ConV/Inv Sel 2

A terminal S5 input contact closure allows b1-01 to select d1-01 (keypad)
as apreset speed. An open contact selects serial com for the run/stop
command (the serial com speed command is overridden by the preset
speed above). Thisinput contact is closed when H/O/A = Hand.

S6 must be jumpered to S5

H1-04 = 4: Multi-Step Ref 2 (default)

A terminal S6 input contact closure selects d1-04 (keypad) as a speed
input. When open, the speed command is determined by “ preset speed 2.
Thisinput contact is closed when H/O/A = Hand.

B Options - G, H, L, Q, or Vand S "Serial Communications" and "Speed Pot."; Bypass with serial

communication for control, with hand mode speed potentiometer:

Hand mode speed command from speed potentiometer.

Auto mode speed command input signal from serial communication.

Auto mode run/stop command for Drive from serial communication.

Auto mode run/stop contact closure for Bypass applied to terminals TB1-3 and TB1-4.

Significant
Parameter Setting

Result

b1-01 = 1: Terminals (default)

Speed command source = Terminals

H3-13 = 0: Main Fref TA1 (default)

Specific speed command source = Terminal Al

H1-03 = 6C: Com/Inv Sel 2

A terminal S5 input contact closure allows b1-01 to select terminals and
the speed pot. as the speed command. An open contact selects serial com
for speed command and run/stop. Thisinput contact is closed when H/O/A
= Hand.
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& Al Initialization

Theinitialization group contains parameters associated with initial setup of the Drive. Parameters involving the display
language, access levels, initialization and password are located in this group.

B A1-00 Select Language

Setting

Description

0

English (factory default)

Japanese

Deutsch

Francais

Italiano

Espanol

OO A[WIN]|F

Portugues

The setting of parameter A1-00 determines which international language the Drive will use to display non-numerical text. The
A1-00 parameter will not be changed by an Initialization of the Drive (A1-03= “1110: User Initialize”, “2220: 2-Wire Initia”,
or “3330: 3-Wire Initiad”).

If the Driveis accidentally set to alanguage unfamiliar to the operator, locating the parameter to change the operator language
can be done by performing the following:

1. Pressthe MENU key until the “-ADV-" MENU is shown in the upper left corner of the digital operator.

2. Pressthe DATA/ENTER key to enter the programming menu. The first parameter shown is A1-00 (Select Language).

3. Pressthe DATA/ENTER key again and use the INCREA SE and DECREA SE arrow keys to choose the preferred language
from thelist below:

1 English

: Japanese

: Deutsch (German)

: Francais (French)

: Italiano (Italian)

: Espafiol (Spanish)

: Portugu s (Portuguese)

o0k WDNEFE O

B A1-01 Access Level Selection

Setting Description
0 Operation Only
1 User Level
2 Advanced Level (factory default)

A1-01 can be used to allow accessto and permission to change all Drive parameters. If the Driveis programmed for Operation
Only (A1-01= “0: Operation Only™), then only the OPERATION and the PROGRAMMING menus are accessible. Within the
PROGRAMMING menu only parameters A1-01 and A1-04 are adjustable.

Programming 5-9



If A1-01isconfigured for Advanced Access (A1-01=“2: Advanced Level”), then all menus and all parameters are shown. If the
Access Level Selectionis set to Advanced, all parameters should be adjustable unless:

1. The Drive parameters are password protected (A1-04) which will prevent access to A1-00 through A1-03 and al A2
parameters.

2. A digital input has been configured as a Program L ockout (H1-0X= 1B) is active.
3. During serial communication writing, if a parameter change is also attempted via the digital operator, a

“BUSY - WRITE PROTECTED” message will display. Parameter change will not be possible from the digital operator until an
Enter command is received via the serial communication to finish the serial writing process.

B A1-03 Initialize Parameters

Setting Description
0 No Initialize (factory default)
1110 User Initialize
2220 2-Wire Initialize
3330 3-WireInitialize

The Drive can be set back to one of three default states viathe A1-03 parameter.

1. User Initialization — 1110: The modified Drive parameters are returned to the values selected as user settings. User settings
are stored when parameter 02-03=“1: Set Defaults’.

2. 2-Wire Initialization — 2220: The Drive parameters are returned to factory default values with digital inputs S1 and S2
configured as Forward Run and Reverse Run, respectively.

3. 3-Wire Initialization — 3330: The Drive parameters are returned to factory default values with digital inputs S1, S2, and S5
configured as Run, Stop, and Forward/Reverse respectively.

After aninitialization is performed, parameter A1-03 will automatically be set back to 0.

Stop Operation
switch switch
FWD Run/Stop (NC contact)  (NO contact)

Run command
(run on momentary close)

—0.10—¢+—O
REV Run/Stop

[1

Stop command

(stop on momentary open)
Forward/reverse command
(multi-function input)

_‘; Sequence input common

S3orS5

SC

2-wire control 3-wire control

Fig 5.1 2 & 3-Wire Control Wiring Examples

Some parameters are unaffected by either the 2-Wire or 3-Wire initialization. The following parameters will

IMPORTANT not be reset when parameter A1-03=2220 or 3330:

A1-00 Language Selection

E1-03 V/f Pattern Selection

02-04 kVA Selection

02-09 Initialization Specification Selection
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W Al1-04 Password Entry
Setting Range: 0 to 9999
Factory Default: O

If parameters A1-01 through A1-03 and all of the A2 parameters are locked (unchangeable) they can be unlocked by entering the
correct password number into A1-04.

Once the correct password number is entered and the specified parameters are unlocked, a2-Wire or 3-Wire initialization will reset
the password to 0000.

B A1-05 Select Password

Setting Range: 0 to 9999
Factory Default: O

When the value set into A1-04 does NOT match the value set into A1-05, parameters A1-01 thru A1-03 and A2-32 cannot be
changed. All other parameters determined by A1-01 can be changed. Parameter A1-05 can be accessed by displaying parameter
A1-04, then press and hold the RESET key along with the MENU key simultaneously.

€ bl Sequence

The Sequence Group contains parameters associated with starting and stopping the Drive. Parameters involving the Run
Command, Speed Reference location, Stopping Method and Hand/A uto changeover are located in this group.

B b1-01 Reference (Speed Command) Source Selection
Thisis one of the specia parameter settings required by the Bypass logic circuit. See Table 5.1.

The addition of serial communication to the Drive and Bypass unit, after shipment to the job site, would be the only reason for
changing this parameter. See Table 5.2 for the parameter settings required to enable serial communication in the field.

Setting Description
0 Operator - Digital Preset Speed d1-01
1 Terminals - Analog Input Terminal A1 (or Termina A2, see Parameter H3-13)
2 Serial Com - RS-485 Terminas R+, R-, S+ and S
3 Option PCB - Option Board connected at 2CN

In order to run the Drive and motor with the BY PASS/DRIVE switch in the DRIVE position: the Drive must receive a Run com-
mand and a speed command. Parameter b1-01 specifies from where the speed command is received when the Driveisin the
AUTO mode. Switching into the AUTO mode can be done by turning the Hand/Off/Auto selector switch to AUTO while the
Driveis stopped.

If a Run command is input to the Drive but no corresponding speed command is input, the Run indicator on

IMPORTANT . ) o L .
the digital operator will turn on and the STOP indicator on the digital operator will blink.
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If you want the Driveto follow the speed command set by the digital operator: Usethe HAND mode by turning the
HAND/OFF/AUTO selector switch to HAND. The speed command can then be entered into the U1-01 monitor parameter in
the

“-DRIVE-" Menu.

If you want the Driveto follow an AUTO analog speed command: Connect a0 — 10 VDC speed command signal between
terminals A1 and AC or a4 — 20 mA speed command signal to terminals A2 and AC. Select the AUTO position of the Hand/
Off/Auto switch.

If you want the Driveto receive the speed command from serial communication: Set the parameter indicated in Table 5.2

for the desired serial communication option. Connect the RS-485/422 serial communications cable to terminals R+, R-, S+,
and S- on the control 1/0 terminal block. The HAND/OFF/AUTO selector switch must be in the AUTO position.

B b1-02 Run Source

Setting Description
0 Operator
1 Terminals (factory default)
2 Serial Com
3 Option PCB

To successfully operate the Drive or Bypass and motor remotely, an external run command must be received by the Drive and
Bypass unit. Parameter b1-02 specifies from where the run command for the Drive will be accepted.

This parameter is by default set to “1: Terminals.” This setting is required by the Bypass logic circuit.
Toissue arun command from the control panel: Turn the Hand/Off/Auto switch to the HAND position.

Toissuearun command from aremote source: Turn the Hand/Off/Auto switch to the AUTO position. A contact closure
between terminals TB1-3 and TB1-4 will control the Drive or Bypass start and stop operation.

Toissuearun command via serial communication: Set the parameters indicated in Table 5.2 for the desired serial commu-
nication option. Connect the RS-485/422 serial communication cable to R+, R-, S+, and S- on the removable terminal block.

® b1-03 Stopping Method

There are four methods of stopping the Drive when the Run command is removed.

Setting Description
0 Ramp to Stop (factory default)
1 Coast to Stop
2 DC Injection to Stop
3 Coast w/Timer

“0:Ramp to stop” : When the Run command isremoved, the Drive will decelerate the motor to O rpm. Therate of deceleration
is determined by the active deceleration time. The factory default Decel Timeisin parameter C1-02.
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When the output frequency has dropped below the DC Injection Start Frequency in b2-01 (Default = 0.5HZ) DC current will
be injected in the motor at alevel determined by b2-02 (50% Default). The DC Injection condition will occur for the time

specified by b2-04 (0.0 Default), to establish the end point of the ramp. DC injection can be used to insure the motor is at zero
rpm prior to the Drive shutting off.

ON (CLOSED)
Run Command

oFF (OPEN)

100 %

b2-01
Output Frequency Deceleration Time (C1-02y—— {

DC Injection Brake
TIME |[€—— b2-04—p |

0%

Fig 5.2 Deceleration to Stop

The actual decel eration time can be determined by the following formula

Output Freg. at time of stop command

Time to Stop = _
Maximum Frequency (E1- 04)

x Setting of active Decel Time (C1- 02 or C1-04)
If S-Curve characteristics are specified by the Drive programming, they will add to the total time to stop.
1:Coast tostop: When the Run command is removed, the Drive will turn off its output and the motor will coast (uncon-

trolled deceleration). The friction of the driven equipment will eventually overcome any residual inertia of
the system and the rotation will stop.

ON (CLOSED)
Run Command

OFF (OPEN)

100 % -

~
~ & Motor Speed
AN
Output Frequency -+——— Drive Output Frequency Interrupted
~
T~
—~ —_—
0, o e
0% TIME

Fig 5.3 Coast to Stop

IMPORTANT After a s_top is |_n|t|att_ed, a subsequent Run commands input before the Minimum Baseblock Time (L2-03)
has expired, will be ignored.

Programming 5- 13



2:DClInj to Sop: When the Run command is removed, the Drive will Baseblock (turn off its output) for the Minimum Base-
block Time (L2-03). Once the Minimum Baseblock Time has expired, the Drive will inject DC current into the motor wind-
ings to lock the motor shaft. The stopping time will be reduced as compared to Coast to Stop. The level of DC Injection
current is set by parameter b2-02 (50% Default). The DC Injection brake timeis determined by the set value in b2-04 and the
output frequency at the time the Run command is removed.

DC Injection Brake Time =

Run Command

100 %

Output Frequency

0%

(b2 - 04) x 10 x Output Frequency
Maximum Frequency (E1 - 04)

ON
(CLOSED)
OFF b2-04 x 10
(OPEN) g
E
g
[
)
c
2
3]
2
-4— Drive Output Voltage Interrupted (—C)
a
b2-04
DC Injection Brake
-t . .
Minimum Baseblock DC Injection Brake Time . 100% (Maximum
Time (L2-03) b2-04 10% Output Frequency)

Fig 5.4 DC Injection Braking to Stop

IMPORTANT If an overcurrent (OC) fault occurs during DCInj to Stop, lengthen the Minimum Baseblock Time (L2-03)

until the fault no longer occurs.

3:Coast w/Timer: When the Run command is removed, the Drive will turn off its output and the motor will coast to astop. If a
Run command isinput beforetime T (Operation Wait Time) expires, the Drive will not run and the Run command will need
to be cycled before operation can occur. Thetime T (Operation Wait Time) is determined by the output frequency when the
Run command is removed and the active deceleration time (C1-02).

Run Command

100 %

Output Frequency

0%

Ignored
Run Command
T ON
| (CLOSED)
! Deceleration
] OFF TiMe (CL-02) [+ wrwrrrsrm s
‘ (OPEN) .
i E
, [}
! £
; 3
. ' % Minimum
Drive Output | .S Baseblock |...
Voltage ——» I S Time (L2-03)
Interrupted ' 3
| (e -
, Minimum 100% (Maximum
| Output Output
Frequency Frequency)

Timer Value T
Output Frequency at Stop Command Input

Fig 5.5 Coast to Stop with Timer
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B b1-04 Reverse Operation

Setting Description
0 Reverse Enabled
1 Reverse Disabled (factory default)
2 Exchange Phase
3 ExchgPhs, Rev Dsbl

For some applications reverse motor rotation is not applicable and may even cause problems (e.g., air handling units,
pumps, etc.). Setting parameter b1-04 to 1 or 3 will cause the Drive to ignore any inputs for reverse operation. Setting
parameter b1-04 to either 2 or 3 will change the motor shaft rotation when a Forward Run command is given by exchanging
the order of the output phasing.

The factory default setting of parameter b1-04 is“1: Disabled”. When b1-04=“1: Disabled”, reverse operation is prohibited
and no exchanging of output phasing occurs.

B b1-07 Local/Remote Run Selection

Setting Description
0 Cycle Extern Run
1 Accept Extrn Run (factory default)

When the Drive is switched between the Loca (Hand) mode (the digital operator) to the Remote (Auto) mode by the Hand/
Off/Auto selector switch, there is the possibility that a Run command is already present (i.e. a contact closure between
terminals TB1-3 and TB1-4. Parameter b1-07 determines whether the Drive will:

Ignore the external Run command until it is removed and re-instated (b1-07= " 0: Cycle Extern Run”)

OR

Accept the already present Run command and immediately begin accel eration to the commanded speed
(b1-07="1: Accept Extrn Run”).

When switching from local mode to Auto mode when b1-07= “1:Accept Extrn Run” the Drive may start
IMPORTANT | unexpectedly if the Run command is already applied. Be sure all personnel are clear of rotating machinery
and electrical connections prior to switching between local mode and Auto mode.

B b1-08 Run Command Selection During Programming

Setting Description
0 Disabled
1 Enabled (factory default)

As a convenience to the user, the Drive will respond to a Run input even when the digital operator is being used to adjust
parameters. If it is necessary that external Run commands not be recognized while the Drive is being programmed, set
b1-08=“0: Disabled”.
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W bl-11 Drive Delay Time Setting
Setting Range: 0 to 600 Seconds
Factory Default: O Seconds

If atimeis set into parameter b1-11, the Drive will delay executing any run command until the b1-11 time has expired.
During Drive delay time execution, the digital operator will display:

DDLY
Waiting to RUN

Both the ALARM and Run indicators will blink while the Drive waits to execute the Run command.

€ b2 DC Braking

The DC Braking Group contains parameters associated with the DC injection braking feature. Parameters involving the starting
frequency, current level, braking time, and motor pre heat current level are located here.

B b2-01 DC Injection Braking Start Frequency
Setting Range:  0.0to 10.0 Hz
Factory Default: 0.5Hz

Parameter b2-01 sets the output frequency where the Drive begins DC Injection during Ramp to stop. in order to lock the rotor of
the motor and established the end point of the ramp. If b2-01 < E1-09 (Minimum Frequency), then DC Injection begins at E1-09.

Parameter b2-01 also determines the output frequency that the Drive must be at or below before a Zero Speed conditionis  con-
sidered true. This affects any digital output configured as a Zero Speed signal (H2-0x=“1: Zero Speed”).

DC injectiond
. b2-01
| - .
T time
b2-04

Output Frequency

Fig 5.6 DC Injection Braking During Stopping

W b2-02 DC Injection Braking Current

Setting Range: 0 to 100%
Factory Default: 50%

Thelevel of DC Injection Braking Current affects the strength of the magnetic field attempting to lock the motor shaft.
Increasing the level of current will increase the amount of heat generated by the motor windings and should only be increased to
the level necessary to hold the motor shaft. DC Injection current is set in percentage of Drive rated output current. Drive rated out-
put current is stated on the Drive nameplate.
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B b2-03 DC Injection Braking Time at Start
b2-04 DC Injection Braking Time at Stop

Setting Range:  0.00 to 10.00 Seconds
Factory Default: b2-03 = 5.00 Seconds
b2-04 = 0.00 Seconds

b2-03 is one of the special parameter settings required by the Bypass logic circuit. See Table 5.1.

The Drive can be programmed to automatically DC Inject for a predetermined amount of time prior to accelerating to speed
(b2-03) and/or at the end of a Ramp to stop (b2-04). Parameter b2-03 can be used to stop a rotating motor prior to attempting
acceleration (i.e. awind milling fan). If DC Injection braking at start or Speed Search is not enabled, attempting to Drive a
spinning motor may cause nuisance tripping.

Parameter b2-04 can be used to resist any residual motion of the load after the decel eration has finished.

DC injection |:|

Output Frequency

>
= |
b2-03 b2-04

Fig 5.7 DC Injection Braking During Starting and Stopping

Parameter b2-04 also serves the function of affecting the length of time DC Injection to stop (b1-03=“2: DC Injection to
Stop”) will occur.

B b2-09 Motor Pre-Heat Current

Setting Range: 0 to 100%
Factory Default: 0%

A DC current can be circul ated within the motor windings while the motor is stopped. The current will produce heat within the
motor and prevent condensation. Parameter b2-09 determines the percentage of Drive rated output current that will be used for
the motor pre-heat function. This function can be useful in applications where the motor sits for extended periods of timein
humid conditions. Motor pre-heating can only be initiated by closing adigital input programmed as a Motor Pre-heat Input
(H1-0x= 60). Check with the motor manufacturer to determine the maximum acceptable current level the motor can withstand
when stopped. Be sure not to exceed the motor manufacturers recommended level.
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@ b3 Speed Search

The Speed Search function allows the Drive to determine the speed of a motor shaft that is being driven by rotational inertia.
Speed Search will allow the Drive to determine the speed of the already rotating motor and begin to ramp the motor to a set
speed without first having to bring it to a complete stop. When a momentary loss of supply power is experienced, the Drive
output isturned off. Thisresults in a coasting motor. When power returns, the Drive can determine the speed of the coasting
motor and start without requiring it to be brought to minimum speed. Speed Search can be programmed to aways be active by
setting b3-01 or it can be commanded by remote contact closure by setting a digital input.

There are two forms of Speed Search in the Drive, the speed estimation method and the current detection method.

When setting the Drive for remote Speed Search input, via a contact closure, the method of Speed Search
is determined by the setting of b3-01. If b3-01= "0: SpdsrchF Disable” then the remote input will initiate
speed estimation method, and if b3-01="2: Spdsrchl Disable”, then the remote input will start the current
detection method.

IMPORTANT

Parameters L2-03 and L2-04 also affect the current detection method of Speed Search operation.

B b3-01 Speed Search Selection

Setting Description
0 SpdsrchF Disable
1 SpdsrchF Enable
2 Spdsrchl Disable (factory default)
3 Spdsrchl Enable

Speed Estimation: Method (b3-01= 0 or 1) The speed estimation method will calculate the speed using measurements of
residual motor fields. The speed estimation version is bi-directional and will determine both the motor speed and direction. To
enabl e speed estimation Speed Search at start, set b3-01=“1: SpdsrchF Enable’.

If the speed estimation method of Speed Search is to be used, then Auto-tuning must be performed prior to
IMPORTANT using Speed Search. If the length of cable between the Drive and motor is ever changed after Auto-tuning
then Auto-tuning should be performed again.

The speed estimation mode cannot be used when there are multiple motors operated by one Drive or the

IMPORTANT ) . . .
motor is two or more frames smaller than the standard size motor per the Drive capacity.
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AC power supply ON OFF

. Set frequenc
Start using referen(le ’
speed detected /

Output frequency

Output current //_v
. A

: —p 10 ms
Minimum baseblock time (L2-03) x 0.75*1; :
@ 1 Baseblock time may be reduced by the output frequency
*2 immediately before the baseblock.
*2 After AC power supply recovery, the motor waits for the
minimum Speed Search Wait Time (b3-05).

Fig 5.8 Speed Search (Estimated Speed Method) after momentary power loss where the power loss
time is less than the minimum baseblock time

AC power supply ON OFF . Start using speed detected
: 5 Set frequency
: ,/_/— reference
Output frequency :

Output current /M

— e 10 ms

Minimum baseblock time Speed Search Wait Time
(L2-03) (b3-05)

Note: If the frequency immediately before the baseblock is low or the power supply off time is long,
operation may be the same as the search in case 1.

Fig 5.9 Speed Search (Estimated Speed Method) after momentary power loss where the power loss
time exceeds the minimum baseblock time

Current Detection Method (b3-01=2 or 3): The current detection method starts searching from a predetermined frequency
while monitoring the Drive output current to determine when the rotor speed and the Drive output speed (frequency) match.
The current detection version is not bi-directional. To enable current detection Speed Search at start set b3-01=“3: Spdscrhl
enable” and program any digital input equal to Speed Search 1 (H1-0x= 61) or Speed Search 2 (H1-Ox= 62). Speed Search 1
will start searching from the max. frequency (E1-04) and ramp down to meet the rotor speed. Speed Search 2 will start search-
ing from the set frequency and ramp down to meet the rotor speed.

IMPORTANT | If a UV1 fault occurs when current detection Speed Search is attempted, increase the setting of L2-04.

IMPORTANT | If an OC fault occurs when Speed Search is attempted after power loss recovery, increase the setting of L2-03.
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Run command OFF ON DeceILaration time set in b3-03

Maxi .

ximum outp/utv : - ~ Setfrequency
frequéncy or : reference

set frequency :

Output frequency : : f

b3-02 Speed search current level

Output current

—

Minimum baseblock iime
(L2-03)

*

* Lower limit is set using Speed Search Delay Time (b3-05).
Fig 5.10 Speed Search (Current Detection Method) at Startup

: : : : |
AC power supply ON OFF : Output frequiency before power loss

Set frequency
H : : : Deceleration reference
: : : ; time set in b3-03
Output frequency : :
: : b3-02
| speed search operating current

Output current |

e > *1 Baseblock time may be reduced by the output frequency
: — : immediately before baseblock.
Minimum baseblock time (L2-03) 1 *2 After AC power supply recovery, motor waits for the minimum

; Speed Search Wait Time b3-05
fag

Fig 5.11 Speed Search (Current Detection Method) after momentary power loss where the power loss
time is less than the minimum baseblock time

AC power supply : ON OFF | Outbut frequency btlefore power loss
: : . Set frequency
: eceleration time set in b3-03 reference
Output frequency £ |

| b3-02
$peed search operating time

Output current !

P |
— ‘«—» Speed search wait time (b3-05)

Minimum baseblock time
(L2-03)

Fig 5.12 Speed Search (Current Detection Method) after momentary power loss where the power loss
time exceeds the minimum baseblock time

Setting of Automatic Speed Search for Speed Search Method
b3-01 all RUN commands and Used for Multi-function
momentary power loss inputs
0 No Speed Estimation
1 Yes - Speed Estimation
2 No Current Detection
3 Yes - Current Detection
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B b3-02 Speed Search Deactivation Current

Setting Range: 0 to 200% of Drive rated output current
Factory Default: 120% of Drive rated output current

When using the current detection method of Speed Search, parameter b3-02 sets the current level that will determine when the
search is complete and the rotor and output speeds match. When the output frequency is higher than the actual rotor speed the
dlip causes the current to be high. As the output frequency islowered, the closer it comes to the rotor speed, the lower the
current draw will be. When the output current drops below thelevel as set in b3-02 (100% = Drive Rated Current) the output
frequency stops decreasing and normal operation resumes.

B b3-03 Speed Search Deceleration Time

Setting Range: 0.1 to 10.0 Seconds
Factory Default: 2.0 Seconds

Parameter b3-03 sets the decel eration ramp used by the current detection method of Speed Search when searching for the
motor’s rotor speed. Even if Speed Search 2 is selected, for Speed Search at start, the time entered into b3-03 will be the time
to decelerate from maximum frequency (E1-04) to minimum frequency (E1-09).

B b3-05 Speed Search Delay Time

Setting Range: 0.0 to 20.0 Seconds
Factory Default: 0.2 Seconds

In cases where an output contactor is used between the Drive and the motor, extrawaiting timeis provided after power returns
and before Speed Search is performed. This extratime allows for the contactor to operate. When Speed Search at start is used,
b3-05 will serve asthe lower limit of the Minimum Baseblock Time (L2-03).

W b3-14 Bi-Directional Speed Search Selection

Setting Description
0 Disabled
1 Enabled (factory default)

The b3-14 parameter can be used to turn off the bi-directional capabilities of the Speed Estimation form of Speed Search. By
turning off the bi-directional capability, the speed search will only try to match the speed in the last known direction.
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& b5 Pl Function

The capability to accept an analog signal as feedback for a Pl (Proportional + Integral) control function is built into the Drive.

Speed Command / Pl Setpoint

D1-04 o
using multi-step
command

D1-02

Frequency Reference

Sleep function
02 selection b5-21

-

1 RUN

D1-01
Option Card

Serial Com >

PI SFS cancel

i

4 ( Frequenc:

y reference

b5-01=0

(U1-01)

[

Scaling

Enable / Disable reverse operation
when Pl output is negative

1 1

o
[S)
)

| Differential

Fdbk. H3-09=16

Terminal Al

Pl Setpoint

MEMOBUS Reg. 06H i
PI target value Reg. OFh, bit 1
1
-1 -2
Constant b5-19 5518°

Scaling

1
Pl Differential o
Fdbk. H3-09=16

Pl Feedback

0
Terminal A1 Oo—
1

PI Differential
Fdbk. H3-09=16 |

0 o,
Terminal A2 i% -O—C
H3-09=B

Pl Differential

Fdbk. H3-09=16
Pl Feedback 2
(U1-46)

»
%:

PI SFS cancel
H1-xx=34

- During JOG command input
- H1-xx=19 and the terminal status is
ON

Pl Innut

Delay
Timer
Sleep Level

Sleep Function

03 b5-01=3 Upper limit
(&} Fmax x109%
+
b5-01=1 OFF # 0
o »O /—W
/ON b5-11

PI control is OFF under the following 1 Lower limit 0
conditions:
- b5-01=0 Upper limit

Fmax x109%

Lower limit
Fmax x109%

Output
frequency

Sleep function
selection b5-21
2? o0 r o1l

5 PI
Snooze!
Delay
Timer

b5-22

Pl Snooze Level

Pl Snooze Function

Characteristic . I - limit
I-time - Pl delay time Pl Output
b5-04 .
b5-03 b5-08 Gain
[ 0 LYy [
o w{1Ut}0 =i o —»0—{ 1510 3
B 210, Proportional 1j 1j — 210y
ain 1 1 PI Limit d
Integral Hold - b5-06 P1 Output
b5-02 - Integral Reset Characteristic
H1-xx=31 H1-xx=30 b5.09 (
1 0
Pl Differential o
Fdbk. H3-09=16 lo

Sleep function
selection b5-21 Pl Snooze Function b5-07 b5-30

2 - Pl Pl offset

Oorlp Wake Up
4 b5-24 PI output monitor
PI Differential Pl Wake Up Level (U1-37)

Fdbk. H3-09=16

Pl offset
(b5-07)

Fig 5.13 PI Block Diagram

Bypass units are shipped with the parametersin Table 5.1 and Table 5.2 pre-established.

To add PI control to a Bypass unit; observe the control options that are included in the unit by review of the model number on
the namepl ate (inside of door and external lower right side) as well as the option codes and model humber descriptionin
Chapter 1. Then revise the parameter settings indicated in Table 5.3 and 5.4 for aline of data, in Table 5.4, with the same

(or similar) combination of options. Thiswill add the logic required for Pl control to that required for Bypass control.

Table 5.3 includes parameters that are the same regardless of control options specified while Table 5.4 provides detail on the

option dependent parameters.
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Table 5.3 PI Control Parameter Settings in Bypass Units

SETTING
PARAMETER KEYPAD DISPLAY
NUDEER Bycp(ﬁril Pl gxe/fp:jst UNITS DESCRIPTION For Bypass Setting
b1-01 SEETABLE | SEETABLE| N/A |Freguency Reference Selection — Selectsthe | Reference Source/ Terminals
54 5.2 speed command input source
b5-01 1 0 N/A | Pl Mode Selection — Enables Pl mode PI Mode Setting / Pl Mode
H1-03 19 SEETABLE| N/A |Terminal S5 Function Selection— Set for Pl | Terminal S5 Sel / PI Disable
5.2 Disable, turn off Pl controller
H1-04 SEE TABLE 4 N/A | Terminal S6 Function Selection — Set for Terminal S6 Sel / Com/Inv Sdl 2,
54 various operating modes for example
H3-02 100 SEETABLE % Terminal A1 Gain Setting Terminal / (0-1000)
5.2
H3-08 SEETABLE [ SEETABLE| N/A |Termina A2 Signal Level —Signal selection, [ Term A2 Signal / 0-10 VDC
5.4 5.2 0to 10 VDC (Drive control board switch
S1-2 off) or 4 to 20 mA (Drive control board
switch S1-2 on)
H3-09 B SEETABLE| N/A | Termina A2 Function Selection—Selects | Terminal A2 Sel / Pl Feedback
5.2 how this input will be used by the Drive
H3-13 1 SEETABLE| N/A |Master Frequency Reference Terminal TALA2 Select / Main Fref TA2
5.2 Selection — Determines which terminal (A1
or A2) will be the main speed reference
source.
01-03 1 0 % Digital Operator Display Selection — Set for | Display Scaling / (0-39999)
percent
01-06 1 0 N/A | User Monitor Selection Mode—Enablesa | Monitor Mode Sel / 1: 3 Non
custom display for Pl Control monitoring Selectable
01-08 24 3 N/A | Third Line User Monitor Selection—Display | 3rd Monitor Sel / 24: Pl Feed-
Pl Feedback back

W Digital Operator and Control Panel Display for Pl Control

In Table 5.3, the 01-0X parameter listed setup the Drive display to indicate 3 variables for Pl control asin Figure 5.14 when
the HAND/OFF/AUTO switchisin AUTO.

o (o} o o o
FWD REV SEQ _REF ALARM
AuTO

AUTO -DRIVE-
Frequency Ref

U-il=  12.5%

Rdy

PI SETPOINT
OUTPUT

| ——— P FEEDBACK

UL-02=  54.98%
Ul-24=  124%

VENU
2’2 =
DATA
monior | A\ | A

NME
SToP,

Fig 5.14 Drive Display for Pl Control, AUTO Mode
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When the HAND/OFF/AUTO switch istransfered to the HAND position, the display will automatically change to indicate the
speed command, asin Figure 5.15.

o o o o o
FWD  REV SE?\ REF  ALARM
UTO

HAND -DRIVE- Rdy
Frequency Ref

Utll=  40%

| — SPEED COMMAND
OUTPUT

| —— FEEDBACK

u1-02= 40%
U1-24=

MENU
22
DATA
Monitor A ENTER

RESET ]

0.0%

N o7~

Fig 5.15 Drive Display for Pl Control, HAND Mode

Table 5.4 Option Dependent Drive PI Control Parameters in Bypass Units

Parameters Effected Resulting Hand Auto: P Auto:
. o Speed Command | Feedback ) Auto: Pl Setpoint
by Options Specified ) inal Run/Stop
Options Drive PCB Source Terminal A2
Switch S1 | Keypad | Speed | 4-20 | 0-10 | TB1 4| Keypad || Speed
b1-01 | H1-041H308] "y 5 | Y101 | Pot. | mA | vDC | 384 |Serial”™| ypop [Serial”| poy
None 0 4* 2* Off | On* X X X X
None 0 0 Off* | Off X X X X
S 1* 0 Off | Off X X X X
S 1 2 Off | On X X X X
S 1 | gp@| 0 | Off | Off X X X X
GH,QorVv| 2 6E@ 0 | Off | Off X X X X
GH,QorV| 0 |gc@ | 0 | Off | Off X X X X
GH,QorV| 0 | gc@ 2 | Off | On X X X X
L 0 6C@ 2 On | On X X X X
Vand S 1 | gc@ | 0 | Off | Off X X X X
LandS 1 | gc@| 0 | On| Off X X X X
Definitions:
L = LonWorks Option Card * = Thefactory default
S = Speed Potentiometer # = The H/O/A switch must bein the AUTO position
V = Native Protocol (Maodbus) to allow serial com. to control the Drive.
G = DeviceNet Option Card @ = Jumpers required from S5 to S6
H = Profibus Option Card
Q = Ethernet Option Card
Parameter Reference:
b1-01:  Speed Command Input Source H3-08: Termina A2 Signal Level
0: Operator 0:0-10VvVDC
1: Terminals 2:4-20mA

H1-04: Terminal S6 Function Selection
6C: Com/Inv Sel 2
6D: Auto Mode Selection
6E: Hand Mode Selection
4: Multi-Step Ref 2

Note: Hand mode run/stop for Drive and Bypass is always via the front control panel HAND/OFF/AUTO switch.
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W Discussion of Table 5.4 Options Dependent, Pl Control Bypass Parameter Settings:
Typica Drive Parameter Settings for PI Control with Various Combinations of Bypass and Control Options

Notes:

For project specific Pl control tuning see the Pl Control (b5-XX) parametersin this chapter. Tables 5.3 and 5.4
provide the basic configuration for Pl Control from a Drive in an E7 Bypass unit. The b5-XX parameters are

defaulted to agood starting point for most HVAC applications. Final adjustment to some of the b5-X X parametersfor

the project at hand may be required.

Hand mode run/stop for Drive and Bypass is always via the front control panel HAND/OFF/AUTO switch.

Options - None; Bypass with Pl Control and no options:

Hand mode speed command from Keypad/Operator.

Auto mode PI Setpoint from Keypad/Operator.

Auto mode Pl Feedback input signal, 4-20 mA applied to Drive terminal A2.

Auto mode run/stop contact closure for Drive and Bypass applied to terminals TB1-3 and TB1-4.

Significant
Parameter Setting

Result

b1-01 = O: Operator

Speed command (Hand) and Pl setpoint (Auto) sourced = Keypad/Operator (U1-01)

b5-01 = 1: Enable

Enable Pl mode of operation

H1-03 = 19: Pl Disable

A terminal S5 input contact closure disables Pl mode. Thisinput contact is closed
when H/O/A = Hand.

H3-08 = 2: 4-20 mA (defaullt)

Terminal A2 isprogrammed for 4-20 mA (Note — Control PCB DIP switch S1-2
must also be ON)

H3-09 = B: Pl Feedback

Terminal A2 function is set to provide Pl feedback for closed loop control

H3-13 = 1. Main Fref TA2

Terminal A2 (the feedback terminal) serves as the main input

Options - None; Bypass with Pl Control and no options:

Hand mode speed command from Keypad/Operator.

Auto mode PI Setpoint from Keypad/Operator.

Auto mode Pl Feedback input signal, 0-10 VDC applied to Drive terminal A2.

Auto mode run/stop contact closure for Drive and Bypass applied to terminals TB1-3 and TB1-4.

Significant
Parameter Setting

Result

b1-01 = O: Operator

Speed command (Hand) and Pl setpoint (Auto) source = Keypad/Operator (U1-01)

b5-01 = 1: Enable

Enable Pl mode of operation

H1-03 = 19: Pl Disable

A terminal S5 input contact closure disables Pl mode. Thisinput contact is closed
when H/O/A = Hand.

H3-08 =0: 0-10 VDC

Terminal A2 isprogrammed for 0-10 VDC (Note — Control PCB DIP switch S1-2
must also be OFF)

H3-09 = B: PI Feedback

Terminal A2 function is set to provide Pl feedback for closed loop control

H3-13 = 1: Main Fref TA2

Termina A2 (the feedback terminal) serves as the main input
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Options- S"Speed Pot."; Bypass with Pl Control and speed potentiometer for speed control and setpoint:
Hand mode speed command from speed potentiometer.

Auto mode Pl Setpoint from speed potentiometer.

Auto mode Pl Feedback input signal, 0-10 VDC applied to Drive terminal A2.

Auto mode run/stop contact closure for Drive and Bypass applied to terminals TB1-3 and TB1-4.

ParzaSrLgerlger gr:tting pel

b1-01 = 1: Terminals (default) Speed command (Hand) and Pl setpoint (Auto) source = Terminals

b5-01 = 1: Enable Enable Pl mode of operation

H1-03 = 19: Pl Disable A terminal S5 input contact closure disables Pl mode. Thisinput contact is closed
when H/O/A = Hand.

H3-08 = 0: 0-10 VDC Terminal A2 isprogrammed for 0-10 VDC (Note — Control PCB DIP switch S1-2
must also be OFF)

H3-09 = B: PI Feedback Terminal A2 function is set to provide Pl feedback for closed loop control

H3-13 = 1: Main Fref TA2 Terminal A2 (the feedback terminal) serves as the main input

Options- S"Speed Pot."; Bypass with Pl Control and speed potentiometer for speed control:
Hand mode speed command from speed potentiometer.

Auto mode PI Setpoint from Keypad/Operator.

Auto mode Pl Feedback input signal, 0-10 VDC applied to Drive terminal A2.

Auto mode run/stop contact closure for Drive and Bypass applied to terminals TB1-3 and TB1-4.

Significant
Parameter Setting RS

b1-01 = 1: Terminals (default) Speed command (Hand) and Pl setpoint (Auto) source = Terminals

b5-01 = 1: Enable Enable Pl mode of operation

H1-03 = 19: Pl Disable A terminal S5 input contact closure disables Pl mode. Thisinput contact is closed
when H/O/A = Hand.

H1-04 = 6D: Auto Mode Sel A terminal S6 input contact opening (H/O/A = Auto) puts the Drive in “Hand”

S6 must be jumpered to S5 mode to source the Pl Setpoint from the Keypad/Operator (overrides b1-01). A ter-
minal S6 input contact closure (H/O/A = Hand) puts the Drive in “Auto” mode to
alow b1-01 to determine the speed command source. Thisinput isjumpered to S5,
therefore the contact is closed when H/O/A = Hand.

H3-08 = 0: 0-10 VDC Terminal A2 isprogrammed for 0-10 VDC (Note — Control PCB DIP switch S1-2
must also be OFF)

H3-09 = B: PI Feedback Terminal A2 function is set to provide Pl feedback for closed loop control

H3-13 = 1: Main Fref TA2 Terminal A2 (the feedback terminal) serves as the main input
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Options- G, H, L, Q, or V "Serial Communications"; Bypass with Pl Control and serial communication for Setpoint input:
Hand mode speed command from Keypad/Operator.

Auto mode PI Setpoint input signal from serial communication.

Auto mode run/stop contact closure for Drive and Bypass applied to terminals TB1-3 and TB1-4.

Significant
Parameter Setting eSS

b1-01 = 2: Serial Com Speed command (Hand) and Pl setpoint (Auto) source = Serial Communication

b5-01 = 1: Enable Enable Pl mode of operation

H1-03 = 19: Pl Disable A terminal S5 input contact closure disables Pl mode. This input contact is closed
when H/O/A = Hand.

H1-04 = 6E: Hand Mode Sel A terminal S6 input contact opening (H/O/A = Auto) putsthe Drivein “Auto” mode

S6 must be jumpered to S5 to allow b1-01 to determine the Pl Setpoint source. A terminal S6 input contact
closure (H/O/A = Hand) puts the Drive in “Hand” mode to source the speed
command from the Keypad/Operator (overrides b1-01). Thisinput is jumpered to
S5, therefore the contact is closed when H/O/A = Hand.

H3-08 =0: 0-10 VDC Terminal A2 is programmed for 0-10 VDC (Note — Control PCB DIP switch S1-2
must also be OFF)

H3-09 = B: PI Feedback Terminal A2 function is set to provide Pl feedback for closed loop control

H3-13 = 1: Main Fref TA2 Terminal A2 (the feedback terminal) serves asthe main input

Options- G, H, L, Q, or V "Serial Communications"; Bypass with Pl Control and serial communication for run/stop control
and Setpoint input:

Hand mode speed command from Keypad/Operator.

Auto mode PI Setpoint input signal from serial communication.

Auto mode run/stop command for Drive from serial communication.

Auto mode run/stop contact closure for Bypass applied to terminals TB1-3 and TB1-4.

ParaSrLgerlglrc ggiting R
b1-01 = O: Operator Speed command source = Keypad/Operator (U1-01)
b5-01 = 1: Enable Enable Pl mode of operation
H1-03 = 19: Pl Disable A terminal S5 input contact closure disables Pl mode. Thisinput contact is closed

when H/O/A = Hand.

H1-04 = 6C: Com/Inv Sel 2 S6 must | A terminal S6 input contact opening (H/O/A = Auto) selects serial com for both the
be jumpered to S5 run/stop command and speed command. A terminal S6 input contact closure
(H/O/A = Hand) alows b1-01 to select Keypad/Operator as the speed command
source. Thisinput isjumpered to S5, therefore the contact is closed when

H/O/A = Hand.
H3-08 = 2: 4-20 mA (default) Terminal A2 is programmed for 4-20 mA (Note — Control PCB DIP switch S1-2
must also be ON)
H3-09 = B: PI Feedback Termina A2 functionis set to provide Pl feedback for closed loop control
H3-13 = 1: Main Fref TA2 Terminal A2 (the feedback terminal) serves asthe main input
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Options- G, H, L, Q, or V and S"Serial Communications" and "Speed Pot."; Bypass with Pl Control and serial communica-
tion for run/stop control and Setpoint input, with hand mode speed potentiometer:

Hand mode speed command from speed potentiometer.

Auto mode Pl Setpoint input signal from serial communication.

Auto mode run/stop command for Drive from serial communication.

Auto mode run/stop contact closure for Bypass applied to terminals TB1-3 and TB1-4.

Significant

Parameter Setting pel
b1-01 = 1: Terminals (default) Speed command (Hand) and Pl setpoint (Auto) source = Terminals
b5-01 = 1: Enable Enable Pl mode of operation
H1-03 = 19: Pl Disable A terminal S5 input contact closure disables Pl mode. Thisinput contact is closed

when H/O/A = Hand.

H1-04 = 6C: Com/Inv Sel 2 S6 must | A terminal S6 input contact opening (H/O/A = Auto) selects serial com for both the
be jumpered to S5 run/stop command and speed command. A terminal S6 input contact closure
(H/O/A = Hand) allows b1-01 to select Keypad/Operator as the speed command
source. Thisinput isjumpered to S5, therefore the contact is closed when

H/O/A = Hand.

H3-08 = 0: 0-10 VDC Terminal A2 isprogrammed for 0-10 VDC (Note — Control PCB DIP switch S1-2
must also be OFF)

H3-09 = B: PI Feedback Terminal A2 function is set to provide Pl feedback for closed loop control

H3-13 = 1: Main Fref TA2 Terminal A2 (the feedback terminal) serves as the main input
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The analog feedback to the Drive for the PI control isviathe A2 terminal. The Drive must be programmed
(H3-09=“B: PI Feedback”) to use terminal A2 as feedback for the PI functionality of the Drive.

The Pl setpoint can be configured to come from one of many different inputs or parameters. The table below describes the
options for originating the Pl setpoint.

Table 5.5 PI Setpoint Options

If these conditions are true
Status of
The PI Setpoint Status of Modbus | Status of
will be read from: b5-18 Register b1-01
OFh bit 1
Parameter b5-19 =1 N/A N/A
Modbus Register =0 ON N/A
06H
D1-01 =0 OFF =0
Terminal Al =0 OFF =1
Serial Com. =0 OFF =2
Option PCB =0 OFF =3

In some situations there are two feedback inputs. The Drive can be programmed to maintain a set differential between two
analog signals. If input A2 is configured asa* Pl Differential Mode” (H3-09="16: PI Differential”), then the Drive will
maintain a set difference between the measurements read on inputs A1 and A2. This differential setpoint is programmed by
parameter (b5-07).

H b5-01 Pl Mode

Setting Description
0 Disabled (factory default)
1 Enabled
3 Fref+Pl

The Drive can be used as a stand-alone PI controller. If Pl functionality is selected by parameter b5-01, the Drive will adjust its
output to cause the feedback from a transmitter to match the Pl setpoint (b5-19). The setting of b5-01 will determine whether
PI functionality is disabled (b5-01=“0: Disabled"), enabled (b5-01="1: Enabled"), or enable with the output of the

PI function used to trim a Speed Command (b5-01=“3: Fref+PI”).

W b5-02 Proportional Gain Setting

Setting Range:  0.00 to 25.00
Factory Default: 2.00

The proportional gain will apply astraight multiplier to the calculated difference (error) between the Pl Setpoint and the
measured transmitter feedback at terminal A2. A large value will tend to reduce the error but may cause instability
(oscillations) if too high. A small value may allow to much offset between the setpoint and feedback (See Figure 5.14 on
following page).

W b5-03 Integral Time Setting

Setting Range: 0.0 to 360.0 Seconds
Factory Default: 5.0 Seconds
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The Integral factor of Pl functionality is atime-based gain that can be used to eliminate the error (difference between the

setpoint and feedback at steady state). The smaller the Integral Time set into b5-03, the more aggressive the Integral factor will
be. To turn off the Integral Time, set b5-03= 0.00.
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Integral Action
Feedback Feedback
TIME TIME
No Integral With Integral

Fig 5.16 PID Feedback Response Characteristics

W b5-04 Integral Limit Setting

Setting Range: 0.0 to 100.0%
Factory Default: 100.0%

On some applications, especially those with rapidly varying loads, the output of the Pl function may have large oscillations. To
suppress these oscillations, alimit can be applied to the integral factor by programming b5-04.

W b5-06 PI Output Limit

Setting Range: 0.0 to 100.0%
Factory Default: 100.0%

Places a cap on the output of the Pl function. Limiting the Pl function may help to prevent large overshootsin the Drive's
response to error (the difference between the setpoint and the feedback).

W b5-07 PI Offset Adjustment

Setting Range:  -100.0% to +100.0%
Factory Default:  0.0%

The PI Offset Adjustment parameter has two different uses. Parameter b5-07 serves different functions depending on whether
it isused on astandard PI loop or a Differential Pl loop.

Parameter b5-07 causes an offset to be applied to the output of the Pl function in a non-differential Pl 1oop. Every time the PI

output is updated, the offset (b5-07) is summed with the Pl output. This can be used to artificially kick-start a slow starting Pl
loop.

If the Driveis configured for Differential Pl Regulation (H3-09=“16: Pl Differential”), then this parameter is the target set-
point for the differential to be maintained between the signal measured on analog input A1 and the signal measured on analog
input A2.
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W b5-08 PI Primary Delay Time Constant

Setting Range:  0.00 to 10.00 Seconds
Factory Default: 0.00 Seconds

Acts as atime based filter that lowers the responsiveness of the Pl function, but also makes the function more stable when the
setpoint varies rapidly or when the feedback is noisy.

B b5-09 PI Output Level Selection

Setting Description
0 Normal Output (direct acting) (factory default)
1 Reverse Output (reverse acting)

Normally, the output of the PI function causes an increase in motor speed whenever the measured feedback is below the
setpoint. Thisisreferred to as direct acting response. However, if b5-09="“1: Reverse Output”, the output of the PI function
causes the motor to slow down when the feedback is below the setpoint. Thisis referred to as reverse acting response.

B b5-10 PI Output Gain Setting

Setting Range: 0.0t0 25.0
Factory Default: 1.0

Appliesamultiplier to the output of the PI function. Using the gain can be helpful when the Pl function is used to trim the
Speed Command. Increasing b5-10 causes the Pl function to have a greater regulating affect on the speed command.

H b5-11 Pl Reverse Selection

Setting Description
0 0 Limit (factory default)
1 Reverse

Parameter b5-11 determines whether reverse operation is allowed while using Pl control (b5-01£0). The factory default setting
will not allow the Drive to run in reverse. This parameter does not need to be changed from factory default for amajority of
HVAC applications. (Refer also to b5-09).

W b5-12 Pl Feedback Reference Missing Detection Selection

Setting Description
0 Disabled (factory default)
1 Alarm
2 Fault

L oss of feedback can cause problemsto a Pl application. The Drive can be programmed to turn on adigital output whenever a
loss of feedback occurs. Feedback Loss Detection is turned on by b5-12. When b5-12="1: Alarm”, the Drive acknowledges
the loss of feedback without stopping or turning on the fault output (MA-MB). If b5-12="2: Fault”, the Drive coasts to a stop
and turns on the fault output if the feedback is determined to be lost.
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B b5-13 Pl Feedback Loss Detection Level

Setting Range:  0to 100%
Factory Default: 0%

B b5-14 Pl Feedback Loss Detection Time

Setting Range: 0.0 to 25.0 Seconds
Factory Default: 1.0 Seconds

The Drive interprets feedback |oss whenever the feedback signal drops below the value of b5-13 and stays below that level for
at least the time set into b5-14. See Figure 5.15 below for timing details.

Measured

Feedback \ /
#b5-13

A

—> - —» <«
T T T=Db5-14

ON (CLOSED)

Feedback » OFF (OPEN
Loss Digital Output TIME ( )

Fig 5.17 Loss of Pl Feedback Feature

W b5-15 Sleep Function Start Level

Setting Range: 0.0 to 200.0 Hz
Factory Default: 0.0 Hz

W b5-16 Sleep Delay Time

Setting Range: 0.0 to 25.5 Seconds
Factory Default: 0.0 Seconds

The Sleep Function can be programmed to prevent running the Drive when the Pl loop output or the speed command is so low
that no usable work is being done and/or equipment damage may result. The Sleep Function can be Enabled by entering avalue
in parameter b5-15. If the Drive's output drops below the level set by the Sleep Function Start Level (b5-15) and remains there
at least as long as the delay time determined by the Sleep Delay Time (b5-16), then the Drive'sinternal Run command drops
out and the Drive output ceases. Though the Drive's output has ceased, all other Drive functions continue. Once the Drive's
theoretical output returnsto alevel above the Sleep Function Start Level (b5-15) and remains above that level for at least the
Sleep Delay Time (b5-16), the internal Run command returns and the Drive output begins again. The b5-16 Delay Time
prevents oscillation about the sleep level. Note: The sleep function can be used even if the P1 function is disabled

(b5-01 =“0: Disabled”).

Output A .
// Upper Limit
d2-01
Sleep Level .
b5-15 /’A
L7 A 4
+—> >

Speed Command

Fig 5.18 Sleep Function Response
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B b5-17 Pl Accel/Decel Time

Setting Range: 0.0 to 25.5 Seconds
Factory Default: 0.0 Seconds

Thisisasoft start function that is applied to the Pl setpoint analog input. Instead of having nearly instantaneous changesin

signal levels, thereis a programmed ramp applied to level changes. When changing setpoints the error can be limited by
gradually ramping the setpoint through the use of parameter b5-17.

B b5-18 PI Setpoint Selection

Setting Description
0 Disabled (factory default)
1 Enabled

In order to use parameter b5-19 asthe Pl Setpoint, set parameter b5-18="“1: Enabled”. If b5-18=“0: Disabled” the Pl Setpoint
will either be:

*  Modbus Register 06H (If Register OFH bit 1 is high)
»  Theactive speed command (i.e. Determined by the setting of b1-01). See Table 1 “ Setpoint Options’

W b5-19 PI Setpoint Value
Setting Range:  0.00 to 100.00%
Factory Default: 0.00%

Parameter b5-19 isfor aPl Setpoint value. When b5-18=“1: Enabled”, the value of b5-19 will take precedent over any other PI
setpoint unlessthe Driveis set up for Differential Feedback, in which case, b5-18 and b5-19 have no affect on the PI
function.

W b5-20 PI Setpoint Display Scaling

Setting Description
0 Hz (factory default)
1 %
3 RPM (Synchronous)
3 Engineering Units

The Pl Setpoint Display Scaling value (b5-20) is a scaling factor that is applied to the monitor display for both the Pl Setpoint
(U1-38) and the Pl Feedback (U1-24).

Table 5.6 PI Setpoint Display Scaling Options
If b5-20 is: U1-24 and U1-38
Display Increments.

0 0.01 Hz

1 0.00%

2 through 39 ORPM

(enter the # of motor poles)

40 through 39999 Engineering Units
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If the monitors seem more natural in terms of percentage, set b5-20= 1. If the monitors are easier to work with when
displaying the equivalent synchronous RPM, set b5-20= [the number of motor poles)].
If another engineered unit, such afpm or cfm, is desired, set b5-20= xxxxx where

XX XXX

Digit5 Digit4 Digit3 Digit2 Digit 1

Digits 1 through 4 set the desired number to be displayed at 100% speed.
Digit 5 determines the number of decimal places

If Digit5=0 number format is XXXX
If Digit5=1 number format is XXX.X
If Digit5=2 number format is XX.XX
If Digit5=3 number format is X.XXX
For example:
If b5-20= 10425 then at 100% output the digital operator would display 42.5 for monitor U1-38 or U1-24.

B b5-21 Sleep Source

Setting Description
0 SFS Input (Output of Pl block)
1 PI Setpoint (factory default)
2 Snooze

Parameter b5-21 selects the sleep function characteristic action:
When b5-21=“0: SFSInput” the sleep function start level (b5-15) is compared to the Drive's output (Speed Command after Pl
block). Thisis the setting that should be used for open loop or closed loop control.

It isalso possible to have the sleep function start level (b5-15) compared to the Drive input or setpoint. For this special
application set b5-21="1: Pl Setpoint”.
When b5-21=“2: Snooze” avariation of the sleep function called “Snooze” is enabled, see parameter b5-22 to b5-27.

IMPORTANT | The sleep function can be used even if the PI function is disabled (b5-01= "0: Disabled”).
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B b5-22 Pl Snooze Level

Setting Range:  0to 100%
Factory Default: 0%

W b5-23 Pl Snooze Delay Time

Setting Range: 0 to 3600 Seconds
Factory Default: 0 Seconds

B b5-24 Pl Snooze Deactivation Level

Setting Range:  0to 100%
Factory Default: 0%

The Snooze Function is a variation on the Sleep Function. The Snooze function must be selected by setting parameter
b5-21=“2: Snooze”. Once the Snooze Function is selected, the Drive monitors the output frequency. If the output frequency
drops below the PI Snooze Level (b5-22), and stays below that level for at least the Pl Snooze Delay Time (b5-23), the Drive
output shuts off. Thisis different from the Sleep Function because it is the feedback that must drop below the PI Snooze
Deactivation Level (b5-24) before normal Drive output will begin again. See Figure 5.19 on the following page.

B b5-25 PI Setpoint Boost Setting

Setting Range:  0to 100%
Factory Default: 0%

Just before the Snooze Function is activated, the Pl Setpoint can be temporarily increased to create an overshoot of the
intended Pl Setpoint. The temporary boost is determined by the Pl Setpoint Boost Setting (b5-25). Once the temporary boost
level isreached (or the Pl Maximum Boost Time (b5-26) is exceeded), the Drive output shuts off (snoozes) and the intended Pl
Setpoint returns. From this point on, the Snooze Function operates normally and the Drive output returns when the feedback
level drops below b5-24. See Figure 5.19 on the following page.
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B b5-26 Pl Maximum Boost Time

Setting Range: 0 to 3600 Seconds
Factory Default: O Seconds

Associated with the Snooze Function. In cases where the temporary Pl Setpoint (intended Pl setpoint + Pl Setpoint Boost)
cannot be reached within the PI Maximum Boost Time (b5-26), the Setpoint Boost is interrupted and the Drive output is
turned off.

5 < b526
| |
|

PI Output ’x h
b5-22

v

Pl Setpoint
b5-23
>
Pl Feedback //
b5-24
|
b5-23
Snooze OFF ON OFF
Function TIME’

Either Pl Feedback
reaches the new
boosted setpoint value
or the maximum boost
time b5-26 is reached.

Fig 5.19 Snooze Function Operation

B b5-27 Pl Snooze Feedback Level

Setting Range: 0 to 100%
Factory Default: 60%

Thisis asecond method of initiating the Snooze Function. If the Pl feedback level exceeds the Pl Snooze Feedback L evel

(b5-27), then the Drive output shuts off. Once the Pl feedback drops below the Pl Snooze Deactivation Level (b5-24) then
normal Drive and Pl operation return.

B b5-28 Pl Feedback Square Root Function Activation

Setting Description
0 Disabled (factory default)
1 Enabled

If b5-28="1: Enabled”, the square root of the Pl feedback is compared to the Pl Setpoint in order to determine appropriate
Drive output to properly regulate the system. Thisis helpful in cases where the measured feedback is pressure but the Pl loop
needs to regulate flow.
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W b5-29 Pl Square Root Gain
Setting Range:  0.00 to 2.00
Factory Default: 1.00

A multiplier applied to the sguare root of the feedback.

W b5-30 PI Output Square Root Monitor Selection

Setting Description
0 Disabled (factory default)
1 Enabled

If the Pl Function isregulating the flow of a closed loop system by using a pressure feedback, it may be convenient to view the
square root of the PI output using monitor U1-37.

@ b8 Energy Savings
The energy savings function improves overall system operating efficiency by operating the motor at its highest efficiency. This

isaccomplished by continuously monitoring the motor load and adjusting the motor terminal voltage so that the motor always
operates near itsrated dip frequency. A motor is most efficient when operating near rated slip conditions.

W b8-01 Energy Savings Selection

Setting Description
0 Disabled (factory default)
1 Enabled

When the Energy Savings function is enabled (b8-01=“1: Enabled”), the Drive reduces the output voltage to the motor below
the voltage value specified by the programmed V/f pattern whenever the motor load is light. Since torque is reduced during
this voltage reduction, the voltage hasto return to normal levels when the load returns. The energy savings is realized through
improved motor efficiency. The reduced output voltage causes increased rotor slipping even with alight load. A motor is most
efficient when operating fully loaded (i.e. operating at rated dlip).

W b8-04 Energy Saving Coefficient Value

Setting Range:  0.0to 655.0
Factory Default: Model Dependent

Parameter b8-04 is used in maximizing motor efficiency. The factory setting will be Drive capacity dependent but can be

adjusted in small amounts while viewing the kW monitor (U1-08) and running the Drive to minimize the output kW. A larger
value typically resultsin less voltage to the motor and less energy consumption. Too large avalue will cause the motor to stall.
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@ C1 Accel/Decel

B C1-01 Acceleration Time 1
C1-02 Deceleration Time 1
C1-03 Acceleration Time 2
C1-04 Deceleration Time 2

Setting Range: 0.0 to 6000.0 Seconds
Factory Default: 30.0 Seconds

C1-01 (Acceleration Time 1) setsthe time to accel erate from zero to maximum speed (E1-04). C1-02 (Deceleration Time 1) sets
the time to decelerate from maximum speed to zero. C1-01 and C1-02 are the factory default active accel/decel “pair”. Another
accel/decel pair (C1-03 and C1-04) exists that can be activated by a multi-function digital input (H1-Ox=7), or

specified by aswitch over frequency as programmed in parameter C1-11.

Note: In fan applications employing duct high pressure safety limit switches, it may be necessary to further adjust the
deceleration time to avoid high pressure limit trips due to damper closure as the system is shut down (an alternate solutionin
this situation is to set parameter b1-03 to “ Coast to Stop”).

W C1-09 Fast Stop Time

Setting Range: 0.0 to 6000.0 Seconds
Factory Default: 10.0 Seconds

A special deceleration parameter is available for use with emergency or fault operations. Parameter C1-09 will set a

specia deceleration that can be operated by closing adigital input configured as H1-Ox= 15 or H1-0x= 17. A digital input
configured as H1-Ox= 15 will look for a switch closure before initiating the Fast Stop operation. A digital input configured as
H1-0x= 17 will look for the switch opening before initiating the Fast Stop operation.

Unlike a standard decel eration time, once the Fast Stop operation is initiated even momentarily, the Drive cannot be
re-operated until the deceleration is compl ete, the Fast Stop input is cleared, and the Run command is cycled.
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& d1 Preset References

W d1-01 Frequency Reference 1
d1-02 Frequency Reference 2
d1-03 Frequency Reference 3
d1-04 Frequency Reference 4

Setting Range:  0.00 to E1-04 Value
Factory Default: d1-01 = 10.00 Hz

d1-02 =6.00 Hz
d1-03 = 0.00 Hz
d1-04 = 40.00 Hz
d1-01, d1-02 and d1-04 are special parameter settings required by the Bypass logic circuit. See Table 5.1.
A
d1-04
d1-03
Output d1-02 —_—
Speed d1-01 -
d1-17
>t
Closed
RUN L Open
Closed
Multi-step | Open
Reference 1 Input
Closed
Multi-step | Open
Reference 2 Input Closed
Jog Input [ open

Fig 5.20 Preset Reference Timing Diagram example

W d1-17 Jog Frequency Reference

Setting Range:  0.00 to E1-04 Value
Factory Default: 6.00 Hz

The Drive can be programmed to utilize digital inputs to change between four presets speeds and ajog speed. It is atwo-step
process to set the Drive up for preset speeds. First, d1-01 through d1-04 and d1-17 must be programmed with the desired preset
speeds and the desired jog speed, respectively. Next, up to three of the Drive's digital inputs (Terminals S3 through S7) need to be
programmed (via parameters H1-01 to H1-05) and wired (to normally open contacts) as Multi-step Speed Reference 1, Multi-step
Speed Reference 2, and Jog Frequency.

Table 5.7 Preset Speed Truth Table
Terminal Terminal Terminal
Preset Speed programmed programmed programmed Details

as Multi-step as Multi-step as Jog

Reference 1 Reference 2 Reference
1 OFF OFF OFF Frequency Reference 1 (d1-01) or analog input A1
2 ON OFF OFF Frequency Reference 2 (d1-02) or analog input A2
3 OFF ON OFF Frequency Reference 3 (d1-03)
4 ON ON OFF Frequency Reference 4 (d1-04)
5 - - ON* Jog Frequency (d1-17)

* The Jog Freguency input is given priority over the multi-step speeds.
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Asshownin Table 5.6, it is possible to use analog inputsin place of Frequency Reference 1 and Frequency
Reference 2.

If b1-01="1: Terminals’ then the analog input A1 will be used instead of Frequency Reference 1 for the first preset speed.
If b1-01="0: Operator”, then Frequency Reference 1 will be used.

If H3-09=“2: Aux Reference” then the analog input A2 will be used instead of Frequency Reference 2 for the second
preset speed. If H3-09#£2 then Frequency Reference 2 will be used.

IMPORTANT The programming of d1-01 through d1-04 and d1-17 will be affected by the setting of 01-03. The programming
of these parameters will be in the units specified by Display Scaling parameter (01-03).
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€ d2 Reference (Speed Command) Limits

W d2-01 Frequency Reference Upper Limit

Setting Range: 0.0 t0 110.0%
Factory Default:  100.0%

B d2-02 Frequency Reference Lower Limit

Setting Range:  0.0to0 110.0%
Factory Default:  0.0%

The use of parameters d2-01 and d2-02 places limitations on the speed command that the Drive will accept. The parameters
are set in units of percentage of the maximum frequency (E1-04) and provide limits on any remote speed command input. By
entering upper or lower frequency limits, the Drive programmer can prevent operation of the Drive above or below levels that
may cause resonance, equipment damage or discomfort (see also parameter d3-0X). For example, limits may be needed to
prevent low speed operation of: cooling tower fans with gear boxes, pumps with pressure dependent seals or AHUs with

minimum delivery requirements.

Internal Speed CommandA

d2-01

Operating
Range

d2-02

. Frequency Reference Upper Limit

Frequency Reference Lower Limit

Set Speed Command

Note: See also the “Sleep” function in Figure 5.19 for alternate “lower limit” implementation.

Fig 5.21 Frequency Reference Upper and Lower Limit Effects on the Speed Command
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€ d3 Jump Frequencies

W d3-01 Jump Frequency 1
d3-02 Jump Frequency 2
d3-03 Jump Frequency 3

Setting Range:  0.0t0 200.0 Hz
Factory Default: 0.0 Hz

W d3-04 Jump Frequency Width

Setting Range:  0.0t0 20.0 Hz
Factory Default: 1.0 Hz

In order to avoid continuous operation at a speed that causes resonance in driven machinery, the Drive can be programmed
with jump frequencies that will not allow continued operation within specific frequency ranges. If a speed is commanded that
fallswithin adead band, or Jump Frequency, the Drivewill clamp the frequency reference just below the dead band and only
accelerate past it when the commanded speed rises above the upper end of the dead band, for increasing references. Similarly,
the Drive will clamp the frequency reference just above the dead band and only decelerate past it when the command speed
falls below the lower end of the dead band, for decreasing references.

d3-03
;( d3-03
d3'02/]d:3:-o4

d3-01/23-04 /
/53—04 User Frequency d3-04

> Reference

A

Fig 5.22 Jump Frequency Characteristics

Setting the center point of the dead band with the d3-01 through d3-03 parameters and setting the width of the dead band with
parameter d3-04 determines the dead band characteristics. The programmer can set up to three Jump Frequencies. If multiple
Jump Frequencies are programmed the following rule applies:

d3-01< =d3-02< = d3-03
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& d4 Sequence

W d4-01 MOP Reference Memory

Setting Description
0 Disabled (factory default)
1 Enabled

The Drive offers the capacity to change the speed command much the way a Motor Operated Potentiometer (M OP) would.
Using programmed digital inputs configured as MOP Increase (H1-0x= 10) and MOP Decrease (H1-0x= 11), the Drive will
increase the speed command whenever the MOP Increase input is closed and decrease the speed command whenever the MOP
Decreaseis closed. The speed command will remain constant whenever both inputs are open or closed.

Parameter d4-01 determines whether the last speed command, before the Run command was removed, is remembered even if
the power is cycled to the Drive. If d4-01=“0: Disabled”, then when a new Run command isissued the Drive's speed
command will be O rpm. If d4-01=“1: Enabled”, then the speed command will be the last commanded speed before the Run

command was removed.
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& E1 V/f Pattern

W E1-01 Input Voltage Setting

Setting Range:  155.0V to 255.0V (208V/240V Models)
310.0V to 510.0V (480V Models)

Factory Defaults: 208.0V (208V Models)
240.0V (240V Modéls)
480.0V (480V Models)

Set the Input Voltage parameter (E1-01) to the nominal voltage of the connected AC power supply. This parameter adjusts the
levels of some protective features of the Drive (i.e. Overvoltage, Stall Prevention, etc.). E1-01 also serves as the Maximum/
Base Voltage used by the Preset V/Hz curves (E1-03= 0 to D).

B E1-03 V/f Pattern Selection

Setting Description
0 50 Hz

60 Hz Saturation

50 Hz Saturation

72Hz

50Hz VTl

50Hz VT2

60Hz VTl

60 Hz VT2

50 Hz HST1

50 Hz HST2

60 Hz HST1

60 Hz HST2

90 Hz

120 Hz

Custom V/f (factory default, with parameter values per setting 1)

Custom w/o limit

TOlO|w|>|o|o|v|o|u|r|w|[N] -

T
.

The Drive operates utilizing aset V/f pattern to determine the appropriate output voltage level for each commanded speed.
There are 14 different preset V/f patterns to select from with varying voltage profiles, saturation levels (frequency at which
maximum voltage is reached), and maximum frequencies.

There are dso settings for Custom V/f patterns that will allow the programmer to manually set (“ Customize”) the V/f pattern
using parameters E1-04 through E1-13.

Using parameter E1-03, the programmer can select one of the preset V/f patterns or chose between a custom V/F pattern with

an upper voltage limit (E1-03= “F: Custom V/F") and a custom V/f pattern without a voltage limit (E1-03= “FF: Custom w/o
limit”).
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Table 5.8 Preset V/f Patterns
Specifications |E1-03 V/f Pattern *1 Specifications | E1-03 V/f Pattern *1
230(\/) Hi@!h zso(v)
Starting 8
0 Torque 1 9
50Hz 0 o~ | 50Hz | O 4
g . B
W o ngh 15
10} | o i Bl
01325 5 = Starting ° 01325 5
g: Torque 2
5 .
g _ 1 v & ngh v
2 | 60Hz Saturation F 20 5 Starting A 20
5. 2 T Torque 1
o 4 60Hz B
% F High 5l A
O | 50Hz Saturation 2 g / Starting | B I 4
01530 560" Torque 2 01530 0
V) V)
230 230
3 C
72Hz 3 90Hz C
17p-o 17}
('} w0}
015 30 0 72 01530 0 o™
c
9
Variable 4 ) ?g )
Torque 1 8.
50Hz 5 3 120Hz D y
57 4
g Variable « &
[ 5 = 17
5 Torque 2 9 =) £
z 013 x5 5™ T 01530 60 20
8 .
5 Variable 6 )
> Torque 1
60Hz 7
57 6
Variable 7 “
Torque 2 9
)
015 30 60

If one of the custom V/f patternsis selected, then parameters E1-04 through E1-13 will determine the V/F pattern.

IMPORTANT

When a factory Initialization is performed, the setting of E1-03 is unaffected but the settings of E1-04 through
E1-13 are returned to their factory default settings.

W E1-04 Maximum Output Frequency

Setting Range:

0.0t0 120.0 Hz

Factory Default: 60.0 Hz
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B E1-05 Maximum Output Voltage

Setting Range: 0.0 to 255.0V (208V/240V Models)
0.0t0 510.0V (480V Models)

Factory Defaults: 208.0V (208V Models)
240.0V (240V Models)
480.0V (480V Models)

B E1-06 Base Frequency

Setting Range: 0.0 to 200.0 Hz (settings above 120.0 Hz are currently not supported)
Factory Default:  60.0 Hz

B E1-07 Mid Output Frequency A

Setting Range: 0.0 to 200.0 Hz (settings above 120.0 Hz are currently not supported)
Factory Default: 3.0 Hz

B E1-08 Mid Output Voltage A

Setting Range: 0.0 to 255.0V (208V/240V Models)
0.0 to 510.0V (480V Models)

Factory Defaults: 18.0V (208V Models)
18.0V (240V Models)
18.0V (480V Models)

B E1-09 Minimum Output Frequency
Setting Range: 0.0 to 200.0 Hz (settings above 120.0 Hz are currently not supported)
Factory Default: 1.5Hz

W E1-10 Mid Output Voltage

Setting Range: 0.0 to 255.0V (208V/240V Models)
0.0 to 510.0V (480V Models)

Factory Defaults: 10.8V (208V Models)
10.8V (240V Models)
10.8V (480V Models)

W E1-11 Mid Output Frequency B
Setting Range: 0.0 to 200.0 Hz (settings above 120.0 Hz are currently not supported)
Factory Default: 0.0 Hz

H E1-12 Mid Output Voltage B
E1-13 Base Voltage

Setting Range: 0.0 to 255.0V (208V/240V Models)
0.0t0 510.0V (480V Models)

Factory Defaults: 0.0V (208V Models)
0.0V (240V Models)
0.0V (480V Models)
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To set up a custom V/f pattern, program the points shown in the diagram below using parameters E1-04 through E1-13. Be sure
that the following condition is true:

E1-09 < E1-07 < E1-06 < E1-11 < E1-04

A

Max Voltage E1-05 f')

Mid Voltage B E1-12

Base Voltage E1-13

Mid Voltage A E1-08

Min Voltage E1-10

F109 E1.07 EL06 EL1L EL0A® Frequency

Min Mid Base Mid Max
Freq Freq A Freq FreqB Freq

Fig 5.23 Custom V/f Pattern Programming Curve

Increasing the voltage in the V/f pattern increases the available motor torque. However, when setting a custom V/f pattern,
increase the voltage gradually while monitoring the motor current, to prevent:

. Drive faults as a result of motor over-excitation
»  Motor overheating or excessive vibration

Table 5.8 isfor 240V class units only. For 480V class units, multiply the voltage values by 2.

Table 5.9 VI/f Pattern Default Settings for Drive Capacity 0.5 to 2 HP for 240V Class

Pari\lrgeter Name Unit Factory Setting
E1-03 V/f Pattern Selection — 0 1 2 3 4 5 6 7
E1-04 Max Output Frequency Hz 50.0 60.0 60.0 72.0 50.0 50.0 60.0 60.0
E1-05 Max Output Voltage Y, 240.0 240.0 240.0 240.0 | 240.0 | 240.0 | 240.0 | 240.0
E1-06 Base Frequency Hz 50.0 60.0 50.0 60.0 50.0 50.0 60.0 60.0
E1-07 Mid Output Frequency A Y 25 3.0 3.0 3.0 250 25.0 30.0 30.0
E1-08 Mid Output Voltage A \Y 17.2 17.2 17.2 17.2 40.2 57.5 40.2 575
E1-09 Min Output Frequency Hz 13 15 15 15 13 13 15 15
E1-10 Mid Output Voltage \Y 10.3 10.3 10.3 10.3 9.2 10.3 9.2 10.3
E1-11 Mid Output Frequency B Hz 0 0 0 0 0 0 0 0
E1-12 Mid Output Voltage B \% 0 0 0 0 0 0 0 0
E1-13 Base Voltage Y, 0 0 0 0 0 0 0 0

For 480V class units, the value is twice that of 240V class units.
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Table 5.9 V/f Pattern Default Settings for Drive Capacity 0.5 to 2 HP for 240V Class (Continued)

Parzrg.eter Name Unit Factory Setting
E1-03 V/f Pattern Selection — 8 9 A B C D E F
E1-04 Max. Output Frequency Hz 50.0 50.0 60.0 60.0 90.0 120.0 | 180.0 60.0
E1-05 Max. Output Voltage \% 240.0 240.0 240.0 240.0 240.0 240.0 240.0 240.0
E1-06 Base Frequency Hz 50.0 50.0 60.0 60.0 60.0 60.0 60.0 60.0
E1-07 Mid. Output Frequency A 25 25 3.0 3.0 3.0 3.0 3.0 3.0
E1-08 Mid. Output Voltage A \% 21.8 27.6 21.8 276 17.2 17.2 17.2 17.2
E1-09 Min. Output Freguency Hz 13 13 15 15 15 15 15 15
E1-10 Mid. Output Voltage \% 12.6 149 12.6 17.2 10.3 10.3 10.3 10.3
E1-11 Mid Output Frequency B Hz 0 0 0 0 0 0 0 0
El-12 Mid Output Voltage B \% 0 0 0 0 0 0 0 0
E1-13 Base Voltage \% 0 0 0 0 0 0 0 0

For 480V class units, the value istwice that of 240V class units.

Table 5.10 V/f Pattern Default Settings for Drive Capacity 3 to 75 HP for 240V Class

Parillr:eter Name Unit Factory Setting
E1-03 V/f Pattern Selection — 0 1 2 3 4 5 6 7
E1-04 Max. Output Freguency Hz 50.0 60.0 60.0 720 | 500 | 500 | 600 | 60.0
E1-05 Max. Output Voltage \Y 240.0 240.0 240.0 | 240.0 | 240.0 | 240.0 | 240.0 | 240.0
E1-06 Base Frequency Hz 50.0 60.0 50.0 60.0 50.0 50.0 60.0 60.0
E1-07 Mid. Output Frequency A \Y 25 3.0 3.0 3.0 25.0 25.0 30.0 30.0
E1-08 Mid. Output Voltage A \% 16.1 16.1 16.1 16.1 40.2 575 40.2 575
E1-09 Min. Output Frequency Hz 13 15 15 15 13 13 15 15
E1-10 Mid. Output Voltage \Y 8.0 8.0 8.0 8.0 6.9 8.0 6.9 8.0
El-11 Mid Output Frequency B Hz 0 0 0 0 0 0 0 0
E1-12 Mid Output Voltage B \% 0 0 0 0 0 0 0 0
E1-13 Base Voltage \% 0 0 0 0 0 0 0 0

For 480V class units, the valueis twice that of 240V class units.
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Table 5.10 V/f Pattern Default Settings for Drive Capacity 3 to 40 HP for 240V (Continued)

Parameter

No Name Unit Factory Setting

E1-03 V/f Pattern Selection — 8 9 A B C D E F

E1-04 Max. Output Frequency Hz 50.0 50.0 60.0 60.0 90.0 | 120.0 | 180.0 60.0

E1-05 Max. Output Voltage \Y 240.0 240.0 240.0 | 240.0 | 240.0 | 240.0 | 240.0 240.0

E1-06 Base Frequency Hz 50.0 50.0 60.0 60.0 60.0 60.0 60.0 60.0

E1-07 Mid. Output Frequency A \% 25 25 3.0 3.0 3.0 3.0 3.0 3.0

E1-08 Mid. Output Voltage A V 20.7 26.4 20.7 26.4 16.1 16.1 16.1 16.1

E1-09 Min. Output Frequency Hz 13 13 15 15 15 15 15 15

E1-10 Mid. Output Voltage \Y 10.3 12.6 10.3 149 8.0 8.0 8.0 8.0

E1-11 Mid Output Frequency B Hz 0 0 0 0 0 0 0 0

E1l-12 Mid Output Voltage B \% 0 0 0 0 0 0 0 0

E1-13 Base Voltage \% 0 0 0 0 0 0 0 0

For 480V class units, the value is twice that of 240V class units.
Table 5.11 V/f Pattern Default Settings for Drive Capacity 50 to 150 HP for 230V
Parilrcr:eter Name Unit Factory Setting

E1-03 V/f Pattern Selection - 0 1 2 3 4 5 6 7

E1-04 Max. Output Hz 50.0 60.0 60.0 72.0 50.0 50.0 60.0 60.0
Frequency

E1-05 Max. Output Voltage \% 240.0 | 240.0 | 240.0 | 240.0 | 240.0 | 240.0 | 240.0 | 240.0

El.06 | Max Voltage Hz 500 | 600 | 500 | 600 | 500 | 500 | 600 | 60.0
Frequency

E1.o7 | Mid Output v 25 30 30 | 30 | 250 | 250 | 300 | 300
Frequency A

E1.0s | Mid Outout Vv 138 | 138 | 138 | 138 | 402 | 575 | 402 | 575
Voltage A

E1-09 | Min Output Hz 13 15 15 15 | 13 | 13 | 15 15
Frequency

E1-10 | Mid Output v 69 | 69 | 69 | 69 | 57 | 69 | 57 | 69
Voltage

El-11 Mid Output Frequency B Hz 0 0 0 0 0 0 0 0

El-12 Mid Output Voltage B \Y 0 0 0 0 0 0 0 0

E1-13 Base Voltage \% 0 0 0 0 0 0 0 0

For 480V class units, the value is twice that of 240V class units.
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Table 5.11 V/f Pattern Default Settings for Drive Capacity 100 to 150 HP for 230V (Continued)

Pari\lrgeter Name Unit Factory Setting

E1-03 V/f Pattern Selection - 8 9 A B (o D E F

E1-04 | Max Output Hz | 500 500 | 600 | 600 | 900 1200 | 1800 60.0
Freguency

E1-05 | Max. OutputVoltage | V | 2400 | 2400 | 2400 | 2400 | 2400 | 2400 240.0 240.0
Base

E1-06 Hz | 500 500 | 600 | 60.0 60.0 60.0 60.0 60.0
Frequency

E107 | Mid Output Vv 25 25 3.0 3.0 30 30 3.0 30
Frequency A

E1.08 | Mid Output Vv 172 230 | 172 | 230 | 138 138 138 138
Voltage A

E1.09 | Min Output Hz 1.3 1.3 15 15 15 15 15 15
Frequency

E110 | Mid Output Vv 8.0 10.3 8.0 126 6.9 6.9 6.9 6.9
Voltage

1.1 | MidOutput Fre- Hz 0 0 0 0 0 0 0 0
quency B

E1-12 g"d Output Voltage |, 0 0 0 0 0 0 0 0

E1-13 | Base Voltage Vv 0 0 0 0 0 0 0 0

For 480V class units, the value is twice that of 240V class units.

€ E2 Motor Setup

B E2-01 Motor Rated Current

Setting Range:  Model Dependent (see appendix B)
Factory Default: Model Dependent

The Motor Rated Current parameter (E2-01) is necessary information for the Drive motor protection function. The motor
overload protection parameter L1-01 is enabled by default. In addition, motor rated current is used by the torque compensation
function to insure optimum torque production. Set E2-01 to the full load amps (FLA) value stamped on the motor’s
nameplate. During Auto-tuning, it is required for the operator to enter the motor rated current in parameter T1-04 on the
Auto-Tuning menu. If the Auto-tuning operation completes successfully, the value entered into T1-04 will be also written into
E2-01.

For applications employing aDrive that is oversized for the motor, E2-01 may be set aslow as 10% of the Drive output current
rating. The ampere value in E2-01 however, must always be greater than the “No Load Current” value in parameter E2-03 or
an OPEQ2 error will be displayed.
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B E2-03 No Load Current

Setting Range:  Model Dependent (see appendix B)
Factory Default: Model Dependent

Set E2-03 to the motor no-load current at rated voltage and rated frequency. Consult the motor manufacturer for the proper
valueif the no load current is not stated on the motor namepl ate.

€ F6 Com OPT Setup
(Applies only to the LonWorks® option)

W F6-01 Operation Selection After Communication Error

Setting Description
0 Ramp to Stop
1 Coast to Stop
2 Fast-Stop
3 Alarm Only (factory default)

If aseria communication option board is attached to the Drive at the 2CN connector, the Drive will automatically monitor the
card for any type of communication errors. F6-01 is applicable no matter whether arun command or speed command is coming
viathe option board, digital operator, or terminal input. The setting of F6-01 determines whether the communication error is
seen as afault or an alarm. If F6-01="3: Alarm Only”, then the fault output is not energized upon acommunication error. All
other settings of F6-01 cause the fault output to energize. The setting of F6-01 does not apply to any of the embedded
communication protocols used at the RS-485/422 terminals on the removable terminal board. (See parameters H5-0X)

B F6-02 Option PCB External Fault Detection Selection

Setting Description
0 Always Detected (factory default)
1 Detected only during operation

B F6-03 Option PCB External Fault Stopping Method

Setting Description
0 Ramp to Stop
1 Coast to Stop (factory default)
2 Fast-Stop
3 Alarm Only

If an external fault is received from the LonWorks®or other communication option card, the settings of F6-02 and F6-03 will
determine the Drive operation in reaction to the fault signal. Parameter F6-02 will determine if the external fault is always
recognized (F6-02="0: Always Detected”) or only recognized when the Run command is active (F6-02=“1: Detected only
during operation”).

Once the fault is recognized, parameter F6-03 will determine the operation of the Drive. If parameter F6-03 is set to anything
other then “3", the Drive will fault and a stopping sequence is begun. If F6-03=“3: Alarm Only”, then the external fault is
treated like an alarm. Operation will continue and an EFO fault will flash on the digital operator.
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B F6-05 Current Scaling via Communication Option PCB

Setting Description
0 A Display (factory default)
1 100%/8192 (Drive Rated Current)

A communication option card can read the Drive’'s DPRAM to access the current monitor. The format of the current reading in
the DPRAM will be determined by parameter F6-05.

F6-05="0: A Display” - Current isadecimal number corresponding to actual Amperes
F6-05=“1: 100%/8192 (Drive Rated Current)” > Current reading is a number where
8192 = 100% of Drive rated output current

€ H1 Digital Inputs

B H1-01 Terminal S3 Function Selection
H1-02 Terminal S4 Function Selection
H1-03 Terminal S5 Function Selection
H1-04 Terminal S6 Function Selection
H1-05 Terminal S7 Function Selection

Setting Range:  0to 6E
Factory Default: H1-01="70: Bypass Drv Envl” Thisis one of the special parameter settings required by the Bypass logic
circuit. See Table 5.1.
H1-02= Thisisone of the special parameter settings required by the Bypasslogic circuit. See Table 5.2
H1-03= Thisis one of the special parameter settings required by the Bypasslogic circuit. See Table 5.2.
H1-04= “4: Multi-Step Ref 2" (2 Wire)
“3: Multi-Step Ref 17 (3 Wire)
H1-05= “6: Jog Freq Ref " (2 Wire)
“4: Multi-Step Ref 27 (3 Wire)
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The Drive has five multi-function contact digital inputs. By programming parameters H1-01 through H1-05, the user can assign
specific functions to each input. Below is atable with a complete list of al of the digital input functions. The programming
manual has a more detailed description of each of the functions.

Table 5.12 Digital Input Functions
Parameter Parameter
setting Function setting Function
0 3-Wire Control 1C Trim Control Increase
1 L ocal/Remote Selection 1D Trim Control Decrease
2 Option/Inv Selection 1 1E Reference Sample Hold
3 Multi-step Reference 1 20-2F External Fault
4 Multi-step Reference 2 30 Integral Reset
6 Jog Frequency Reference 1 31 Integral Hold
7 Multi-Accel/Decel 1 34 Pl Soft Start Cancel
8 External Baseblock N.O. 35 Pl Input Characteristic
9 External Baseblock N.C. 36 Option/Inv Selection 2
A Accel/Decel Ramp Hold 60 Motor Pre-heat
C Terminal A2 Enable 61 Speed Search 1
F Termina Not Used 62 Speed Search 2
10 MOP Increase 64 Speed Search 3
11 MOP Decrease 67 Communications Test Mode
12 Forward Jog 68 High Slip Braking
13 Reverse Jog 69 Jog Frequency Reference 2
14 Fault Reset 6A Drive Enable (Cycle Run)
15 Fast Stop N.O. 6B Com/Inv Selection
17 Fast Stop N.C. 6C Com/Inv SEL 2
18 Timer Function 6D Auto Mode @ Close
19 Pl Disable 6E Hand Mode @ Close
1B Program L ockout 70 Drive Enable (Accept Run)

Following are descriptions of only those parameters that are required for Bypass operations and Pl control.

B Function: Multi-step Ref 1
Setting: 3

B Function: Multi-step Ref 2
Setting: 4

The Drive can be programmed to step through four preset speedsand ajog. It isalso possible to mix in the analog inputs as speed
references that can be chosen in place of the first and second preset frequency references. The selection of which preset speed
will be the active speed command is determined by the status of the digital inputs set for Multi-step Ref 1 (H1-0x= 3) and
Multi-step Ref 2 (H1-0x= 4). Changing the active speed command viathe Multi-step References can be done while the Driveis
running.
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The following table details which reference is active based on the status of the Multi-step Ref 1 and Multi-step Ref 2 inputs:

Table 5.13 Digital Input Functions
Terminal Terminal Terminal
Preset Speed Programmed Programmed Programmed as Details
as Multi-step as Multi-step Jog Reference
Reference 1 Reference 2
1 OFF OFF OFF Frequency Reference 1 (d1-01) or analog input A1
2 ON OFF OFF Frequency Reference 2 (d1-02) or analog input A2
3 OFF ON OFF Frequency Reference 3 (d1-03)
4 ON ON OFF Frequency Reference 4 (d1-04)
5 - - ON* Jog Frequency (d1-17)
* The Jog Frequency input is given priority over the multi-step speeds.

The determination of whether the Preset Speed 1 will be the Frequency Reference 1 (d1-01 or theanalog input A1) is
determined by the status of b1-01. If b1-01="1: Terminals’, the value of the input to A1 will determine the commanded speed

when Preset Speed 1 is selected. If b1-01£1, the setting of d1-01 will determine the commanded speed when Preset Speed 1 is
selected.

The determination of Preset Speed 2 is made much the same way as Preset Speed 1 except that the setting of parameter H3-09
decides whether the analog input A2 or d1-02 is Preset Speed 2. If H3-09=“2: Aux Reference”, the value of the input to A2
will determine the commanded speed when Preset Speed 2 is selected. |f H3-09£2, the setting of d1-02 will determine the
commanded speed when Preset Speed 2 is selected.

B Function: Fault Reset

Setting: 14
Whenever the Drive detects a fault condition, the fault output contact will close and the Drive's output will shut OFF causing
the motor to coast (specific stopping methods can be selected for some faults such as L 1-04 for motor overheat). Oncethe Run

command is removed, the fault can be reset by either the RESET key on the digital operator or by closing adigital input
configured as a Fault Reset (H1-0x= 14).

B Function: Pl Disable
Setting: 19
When the Pl Function has been enabled by b5-01 (Pl Mode Selection), it can be indefinitely disabled by closing adigital input

configured as a Pl Disable input (H1-0x= 19). When disabled, the Drive operates as a standard Drive that does not have PI
enabled.

B Function: Com/Inv Sel 2
Setting: 6C
The Com/Inv Selection function allows the user to switch the origin of the Run and speed command between the Drive's

terminals and the RS-485/422 port (and the embedded communication protocols) on the removable terminal board. When a
digital input is programmed for the Com/Inv Selection function (H1-0x= 6B) that input will function as follows:
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Table 5.14
Option/Inv Function Input Status Run and Speed Command Source
OPEN From the control circuit and analog input terminals
CLOSED From Serial Com port (R+,R-,S+, and S-) (embedded protocols)

To switch the command source between the serial communication port and the control circuit terminals be sure to program the
following parameters:

*  Set bl1-01 (Frequency Reference Selection) to 1 (Terminals).
*  Set b1-02 (Run Command Selection) to 1 (Terminals).
e Set H1-Ox (Input Terminal Function Selection) to 6B or 6C.

The Com/Inv Sel 2 function will operate the same way except the logic is reversed. When adigital input is programmed for the
Com/Inv Selection function (H1-0x= 6C) that input will function as follows:

Table 5.15
Option/Inv Function Input Status Run and Speed Command Source
OPEN From Seria Com port (R+, R-, S+, and S-) (embedded protocols)
CLOSED From the control circuit and analog input terminals

IMPORTANT Switching the Reference and Run sources can only be done while the Drive is stopped.

B Function: Auto Mode Sel
Setting: 6D

B Function: Hand Mode Sel
Setting: 6E

This effects the speed command (reference) input only. The Auto Mode Selection (H1-Ox= 6D) and the Hand Mode Selection
(H1-0x= 6E) allows use of adigital input to toggle between the Auto and Hand operational modes for speed control. The Auto
Mode Selection and Hand Mode Sel ection cannot both be programmed simultaneously. If both 6D and 6E are programmed
together, an OPEQ3 fault will occur.

The 6D setting for digital input defines the speed command (or setpoint) source as the keypad/operator for an open contact and
allows b1-01 to determine the speed command source for a closed contact. Setting 6D has no effect on the run command.

Input Contact Status Speed Command or Pl Setpoint Source
OPEN K eypad/operator (override b1-01)
CLOSED Determined by b1-01
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The 6E setting for digital input defines the speed command (or setpoint) source as the keypad/operator for an closed contact
and allows b1-01 to determine the speed command source for a open contact.

Input Contact Status Speed Command or Pl Setpoint Source
OPEN Determined by b1-01
CLOSED Keypad/operator (overrides b1-01)
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€ H2 Digital Outputs

B H2-01 Terminal M1-M2 Function Selection
H2-02 Terminal M3-M4 Function Selection

Setting Range: 0to 3B
Factory Default: H2-01=“0: During Run 1”
H2-02="3B: Run Src Com/Opt”
H2-02 is one of the special parameter settings required by the Bypass logic circuit. See Table 5.1.

The Drive has two multi-function outputs. By programming parameters H2-01 and H2-02, the user can assign specific
functions to each output. Below is atable with acomplete list of all of the digital output functions. Refer to the Programming
Manual for a more detailed description of each of the functions.

Table 5.16 Digital Output Functions
Parameter Function Parameter Function
setting Setting
0 During Runl F Terminal Not Used
1 Zero Speed 10 Minor Fault
2 Free/FouT Agree 1 11 Reset Cmd Active
3 Free/Set Agree 1 12 Timer Output
4 Freguency Detect 1 17 Torque Detect 1 N.C.
5 Frequency Detect 2 1A Reverse Direction
6 Drive Ready 1E Restart Enabled
7 DC Bus Undervoltage 1F Overload (OL1)
8 Baseblock 1 20 OH Pre-alarm
9 Option Reference 38 Drive Enable
A Remote Operation 39 Drive Waiting
B Torque Detect 1 N.O. 3A Frequency Reduced, OH
C Loss of Reference 3B Run from Serial Com
E Fault
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€ H3 Analog Inputs

B H3-02 Terminal A1 Gain Setting

Setting Range: 0.0 to 1000.0%
Factory Default:  100.0%

H3-02 is one of the special parameter settings required by the Bypass logic circuit, depending on the options provided. See
Table 5.2.

The addition of another input signal on terminal A1 to the Drive and Bypass unit, after shipment to the job site, would be the
only reason for changing this parameter.

For example, in variable air volume AHUs with a*“volume matching” control strategy, P1 differential control is employed
with feedback signals connected to both terminals A1 and A2.

B H3-03 Terminal Al Bias Setting

Setting Range:  -100.0% to +100.0%
Factory Default:  0.0%

In order to have the Drive properly interpret an analog input, it may be necessary to apply a gain and/or a bias to the signal.
The analog inputs have aresolution of 10 bits (1024 steps). Using the factory default settings for the analog input’s gain and
bias, the 0-10Vdc or 4-20mA signal at the analog input will yield a 0-100% speed command span.

Gain = 100%
>
<
iz
59
O
Bias = 0% >
ov 10V
4mA 20mA

Analog Input Signal

Fig 5.24 Output Frequency as Commanded Via Analog Input

If adifferent span of analog input signal is desirable, it will be necessary to adjust the gain, the bias, or both to allow the analog
input level to generate the desired frequency command. Adjustment of the gain setting will change the speed command that is
equivalent to the maximum analog input (10Vdc or 20mA). If, for instance, the gain isincreased to 200%, then 10V dc or
20mA will be equivalent to a 200% speed command and 5 VAC or 12mA will be equivalent to a 100% Speed Command.
Since the Drive output is limited by the maximum frequency parameter (E1-04), 0-5Vdc or 4-12mA will now be equivalent to
0-100% speed command span.
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Bias = 0%
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Analog Input Signal
Fig 5.25 Output Frequency as Commanded via Analog Input with Increased Gain Setting

Adjustment of the bias setting will likewise adjust the speed command that is equivalent to the minimum analog input level
(OVdc or 4mA). If, for instance, the biasis set to —25%, then 0V dc or 4mA will be equivaent to a—25% speed command.
Since the minimum speed command is 0% an analog input of 2.5 to10Vdc or 8 to 20mA will now be equivalent to 0-100%

speed command span.

Gain = 100% A

Output
Frequency

ov 10V
4AmA Bl 20mA >
S 2sv
Bias =-25% |* 8MA Analog Input Signal

Fig 5.26 Output Frequency with Reduced Bias Setting

Asafurther example, for an inverse-acting speed command, set the bias= 100% and the gain= 0%. The minimum analog input
level (OVdc or 4mA) will produce a 100% speed command and the maximum analog input level (10Vdc or 20mA) will
produce a 0% speed command.

Bias = 100%

Output
Frequency

Gain = 0% -
ov 10V
4mA 20mA

Analog Input Signal

Fig 5.27 Output Frequency with Inverted Gain and Bias Settings
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W H3-08 Terminal A2 Signal Level

Setting Description
0 0-10vDC
2 4 - 20mA (Default)

H3-08 is one of the special parameter settings required by the Bypass logic circuit. See Table 5.2.

The H3-08 parameter (Terminal A2 Signal Level) alows the programmer to specify the signal that will be applied to the A2
analog input. The A2 analog input can accept either a0-10 Vdc or 4-20 mA signal as areference. The Drive also hasaDIP

switch (S1) on the removable terminal board that must be set for the proper reference signal into the A2 analog input. The

S1-2 dipswitch setting determines the internal resistance of the A2 input while parameter H3-08 determines how the Drive

interprets the measured signal .

S1 L
22222 Terminating
OFF 7 _ON Presi
G: CED :D 1 — W resistance
d ) [ 2
O u DIP Switch S1-1 located on

<:> terminal board.

Fig 5.28 DIP Switch S1

Table 5.17 DIP Switch S1

Name Function Setting
S1-1 RS-485 and RS-422 terminating resis- | OFF: No terminating resistance (Factory default)
tance ON: Terminating resistance of 110 Q

OFF: 0to 10 V (internal resistance: 20 kQ)

Sl-2 Input method for analog input A2 ON: 4to 20 mA (internal resistance: 250 Q) (Factory default)
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W H3-09 Terminal A2 Function Selection
H3-09 is one of the special parameter settings required by the Bypass logic circuit. See Table 5.2.

Setting Description
0 Frequency Bias
2 Aux Reference
B Pl Feedback
D Frequency Bias 2
E Motor Temperature
16 PI Differential
1F Not Used

The A2 analog input can be programmed to perform many different functions. The setting of parameter H3-09 determines
which of the following functions the A2 analog input will perform.

Function: Aux Reference
Setting: 2

In order for the A2 analog input to be used as the master Speed Command, parameter H3-09 must be set for Aux Reference
(H3-09=“2: Aux Reference”). Once A2 is configured as an auxiliary reference, it can be selected as the master Speed
Command by setting H3-13=“1: Main Fref TA2”. If H3-09= 2, terminal A2 analog input will become the speed command
when adigital input programmed for Multi-Step Ref 1 (H1-0Ox= 3) is selected by a contact closure.

Function: Pl Feedback
Setting: B

Configuring the A2 analog input as Pl Feedback (H3-09="B: Pl Feedback”) is arequirement of setting the Drive up for PI
operation. The A2 analog input isthe only source for feedback for Pl operation though the setpoint can come from a number of
different sources (refer to the section covering the Pl parameters for more information regarding specifying the setpoint
source. Pl parameters are listed in section b5).

Parameters H3-10 (Terminal A2 Gain) and H3-11 (Terminal A2 Bias) can be used to configure the A2 analog input to match
the signal from the Feedback Transmitter.

The U1-24 monitor (Pl Feedback) can be used to check the PI Feedback level with the digital operator.
Function: PI Differential

Setting: 16

Normal PI operation will adjust the Drive output in order to match the measured feedback value to adesired setpoint. When Pl
is operated in the differential mode, however, the Drive output is adjusted in order to maintain adesired differential between
two feedback signals.

When the A2 analog input is configured as a Pl Differential (H3-09=“16: PI Differential”), the A1 anal og input becomes the
other PI Differential input. The desired differential is set by parameter b5-07 (Pl Differential Setpoint) and can be set so that
A2 isheldlessthan Al (b5-07 <0) or A2 is held greater than A1 (b5-07>0).

When PI Differential operation is chosen, the A1l feedback level can be monitored by U1-24 (Pl Feedback) and the A2
feedback level can be monitored by U1-53 (Pl Feedback?).
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B H3-10 Terminal A2 Gain Setting

Setting Range: 0.0 to 1000.0%
Factory Default:  100.0%

W H3-11 Terminal A2 Bias Setting

Setting Range:  -100.0% to +100.0%
Factory Default:  0.0%

Parameters H3-10 and H3-11 perform the same function for the A2 anal og input that parameters H3-02 and H3-03 perform for
the Al analog input. Please refer to the parameter description for H3-02 and H3-03 for information about H3-10 and
H3-11.

These parameters could be used for final calibration of afactory or field installed pressure to electric transducer input
connected to terminal A2 and AC. Thisfield calibration may be needed if thereis ajob site variation from the typical 3to 15
PSIG pneumatic signal input range.

B H3-12 Analog Input Filter Time Constant

Setting Range: 0.0 to 2.00 Seconds
Factory Default:  0.30 Seconds

An analog input filter can be used to prevent erratic Drive control when a*“noisy” analog reference is used. Parameter H3-12
sets the time constant for afirst order filter that will be applied to both the A1 and A2 analog inputs. The Drive operation
becomes more stable the longer the time programmed, but it becomes less responsive to rapidly changing analog signals.

Analog
_> Input _> /\/\
Filter

Noisy input Internal Analog Input Valve
signal (Filtered)

Fig 5.29 Analog Input Filter Time Constant Effect on “Noisy” Signal
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W H3-13 Master Frequency Reference Terminal Selection

Setting Description
0 Main Fref= A1 (factory default)
1 Main Fref= A2

H3-13 is one of the special parameter settings required by the Bypass logic circuit. See Table 5.2.

Parameter H3-13 allows the programmer to select which analog input will serve as the Speed Command input when “Termi-
nals’ are selected as the Auto Mode Speed source (b1-01=“1: Terminals’), or Terminal is selected as the reference source for
the Hand mode (b1-12=“1: Terminals’). For the A2 analog input to be an effective selection for the H3-13 parameter, param-
eter H3-09 must be configured as Aux Reference (H3-09=“2: Aux Reference”).

If H3-09#2, then the A1 analog input will be used regardless of the setting of parameter b1-12.
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€ L2 Momentary Power Loss Ride-thru Function

When momentary power loss recovery is enabled (L2-01£0), a speed search is executed to catch the potentially spinning
motor shaft. This speed search will occur regardless of the setting of b3-01 “ Speed Search Selection”.

W L2-01 Momentary Power Loss Detection Selection

Setting Description
0 Disabled
1 PwrL Ride Thru t
2 CPU Power Active (factory default)

B L 2-02 Momentary Power Loss Ride-Thru Time

Setting Range: 0.0 to 25.5 Seconds
Factory Default: Model Dependent

The Drive allows different responses to momentary power losses. The setting of L2-01 determines whether the Drive attempts
to restart after ashort loss of incoming AC power and for what length of time this capability remains active.

If L2-01="0: Disabled”, the Drive detects a UV 1 fault 15ms after power loss and automatic restarting is disabled. The Drive
cannot restart until the external run command is removed and the UV 1 fault is reset.

If L2-01="“1: PwrL Ride Thrut”, the Drive restarts without the UV 1 fault if power is returned within the time specified in
L2-02, the Momentary Power Loss Ride-thru Time. During the power loss but before the fault trip, the digital operator will
display aUV alarm. If L2-02 is set for atimelonger than the control power supply can be sustained, a UV 1 fault will not occur
and the Drive restarts upon the return of AC power. The time that the control power supply can be maintained varies with
Drivesize. The larger the Drive, the greater the potential ride-thru time.

If L2-01="2: CPU Power Active’, the Driveignores L2-02 and attempts arestart as long as the control power supply is still
able to maintain aminimal voltage level. In effect, setting L2-01=“2: CPU Power Active’ (factory default) is programming
the Drive for maximum Power Loss Ride-thru. An equivalent setting is L2-01=“1: PwrL Ride Thrut”, with L2-02 setto a
time longer than the control power supply can be maintained after power islost.

Note: The run command must be held during power loss for any power loss ride-thru capability to be possible. It isfor this
reason that 3-wire control is not recommended for use with the Momentary Power Loss function.
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& L3 Stall Prevention

W L3-01 Stall Prevention Selection During Accel

Setting Description
0 Disabled
1 General Purpose (factory default)
2 Intelligent

W L 3-02 Stall Prevention Level During Accel

Setting Range:

0 to 200% of Drive rated output current

Factory Default: 120% of Drive rated output current

The stall prevention during accel eration function adjusts the acceleration time in order to prevent OC fault trips during
acceleration. If L3-01=“0: Disabled”, stall prevention is disabled. If theload is large enough and the accel eration time short
enough the Drive may fault and stop.

If L3-01="1: General Purpose”, then the standard stall prevention function is enabled. When the output current exceeds the
level set by the L3-02 parameter, the Drive will discontinue accel erating and maintain speed. If, during acceleration, the output
current comes within 15% of the level set by parameter L3-02, the acceleration timeis lengthened. Once the output current
level has dropped below the L3-02 level, accel eration will begin again with the acceleration rate reaching the

programmed rate once again 15% below the L3-02 level.

Stall level during
L3-0o | acceleration

S50 e Y .

Output Current

H Time
Output frequency !

‘< B
Output frequency is controlled
to prevent the motor stalling.

- Time

Fig 5.30 Detailed Time Chart for Stall Prevention During Acceleration

If L3-01="2: Intelligent”, the intelligent stall prevention is enabled. The active acceleration timeisignored and the Drive will
attempt to accel erate as quickly as possible without exceeding the L3-02 output current level.

IMPORTANT | stall Prevention during Acceleration is not effective when the output frequency is less than 6Hz.
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The following figure demonstrates accel eration when L3-01=“1: General Purpose”.

Output
Frequency

Output
Current

a - Set accel time
b - Accel time is extended

Fig 5.31 Time Chart for Stall Prevention During Acceleration

The L3-02 parameter is set as a percentage of the Drive rated output current. If the motor capacity is small compared to the
Drive's capacity, or if the motor stalls during acceleration, lower the set value of L3-02.

B L 3-04 Stall Prevention Selection During Decel

Setting Description
0 Disabled
1 Genera Purpose (factory default)
2 Intelligent
3 Stall prev w/R

The stall prevention during decel eration function adjusts the decel eration time in order to prevent OV fault trips during
deceleration. If L3-04="0: Disabled”, stall prevention is disabled and if the load is large and the deceleration time short
enough the Drive may fault and stop.

If L3-04="1: General Purpose”, then the standard stall prevention function is enabled. If, during deceleration, the DC Bus
voltage exceeds the stall prevention level (see table below), the Drive will discontinue decelerating and maintain speed. Once
the DC Bus voltage has dropped below the stall prevention level, the deceleration will continue down to the Speed Command
level. See figure below.

Table 5.18 Stall Prevention During Decel
. Stall Prevention Level during Deceleration
Drive Voltage )
240 VAC 380
480 VAC E1-01 =400 VAC 760
E1-01 <400 VAC 660

If L3-01="2: Intelligent”, the intelligent stall prevention is enabled. The active deceleration time isignored and the Drive will
attempt to decelerate as quickly as possible without causing the DC Bus voltage to exceed the stall prevention level.

The following figure demonstrates accel eration when L3-04=“1 General Purpose”.
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a - Set decel time
b - Decel time is extended

Output
Frequency

v

DC Bus
Voltage

380/660/760 Vdc

[ §
TIME *
Fig 5.32 Time Chart for Stall Prevention During Deceleration

B L 3-05 Stall Prevention Selection During Running

Setting Description
0 Disabled
1 Decel Time 1 (factory default)
2 Decel Time 2

M L 3-06 Stall Prevention Level During Running

Setting Range: 30 to 200% of Drive rated output current
Factory Default: 120% of Drive rated output current

The Stall Prevention During Running function will attempt to avoid a Drive OC fault occurrence whilethe Driveis operating at
aconstant speed. If L3-05="0: Disabled”, the Drive may fault if the load increases sufficiently to cause the output current to
reach the OC fault level (180% of Drive rated output current).

If L3-05="1: General Purpose’, the Driveis outputting a constant speed, and the Drive's output current level exceedsthe level
set by parameter L3-06 for more than 100 ms the Drive will begin to decelerate at the rate specified by parameter C1-02. The
Drive will continue to decelerate until the output current level drops below the L3-06 level (less a 2% hysteresis). Once the
output current drops below the L3-06 — 2% level the Drive will begin to accelerate at the currently active acceleration rate
(either C1-01 or C1-03).

If L3-05="2: Decel Time 2", the Drive will function as described above except C1-04 will be used instead of C1-02 as the
deceleration rate used when the output current exceeds L 3-06 for more than 100 ms.

The following figure demonstrates accel eration when L 3-0520.

A
a - Decel time
C1-02 or C1-04
Output
Frequency b - Active Accel time
Output
Current

Fig 5.33 Time Chart for Stall Prevention Level During Running

The L3-06 parameter is set as a percentage of the Drive rated output current. If the Drive still faults when L3-0520, then either
lower the L3-06 or adjust the C1-02 or C1-04 settings for a quicker deceleration.
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@ L4 Speed Command Loss Detection

B L4-05 Frequency Reference Loss Detection Selection

Setting Description
0 Disabled (factory default)
1 Enabled @ % of PrevRef

B L4-06 Frequency Reference at Loss of Frequency Reference

Setting Range:

0.0 to 100.0% of previous speed command

Factory Default: 80.0% of previous speed command

The Drive can be configured to compensate for the loss of its external speed command. An external speed command is
considered lost if it drops 90% of its value in 400mS or less.

Frequency \ /

Reference

Frequency

/

100%

10%
[\

<
N yd

Fig 5.34 Loss of Frequency Reference Timing Diagram

v

T =400mS

L4-06

TIME >

To enable Frequency loss detection, set L4-05="1: Enabled @ % of PrevRef”. If Frequency Reference Loss Detection is
enabled and the reference islost, the Drive continues to operate at the speed commanded by parameter L4-06. When the speed
command returns, the Drive again follows the speed command.

Setting H2-01/H2-02=“C: Loss of Ref”, configures a digital output as a Frequency Reference Loss indication only when
L4-05=“1: Enabled @ % of PrevRef".
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& L5 Fault Restart

W L5-01 Number of Auto Restart Attempts

Setting Range:  0to 10
Factory Default: 10

B L 5-02 Auto Restart Operation Selection

Setting Description
0 No FIt Relay (factory default)
1 FIt Relay Active

B |5-03 Maximum Restart Time After Fault

Setting Range: 0.5 to 600.0 Seconds
Factory Default:  600.0 Seconds

All major faultswill cause the Drive to stop. For some faultsit is possible to configure the Drive to attempt a restart
automatically. After the fault occurs, the Drive baseblocks for L2-03 seconds. After the baseblock is removed the Drive checks
if afault condition still exists. If no fault condition exists the Drive will attempt to restart the motor. If the restart is successful,
the Drive performs a Speed Search (Regardless of the status of b3-01 “ Speed Search Selection”) from the set speed command
and the Auto Restart Attempts count isincreased by one. Even if the restart failsthe restart count isincreased by one aslong as
the Drive attempted to rotate the motor. The restart count will not be incremented if the restart is not attempted dueto a
continuing fault condition (i.e. an OV fault). The Drive waits L 5-03 seconds before attempting another restart.

Run >
ov oc ioc
Fault _l >
trying each ) :
L5-03 seconds sticcesy— try buty :Siw
Attempts L2-0 12-03 203 ]] >
1 2 i3
Count T me

Voltage Drive trips on OC, = OC condition
remains high resets (2) and tries  gone, resets (3)
for a long time, again but motor still and runs.
then reset (1) shorted, trips again.
and run

Fig 5.35 Automatic Restart Timing Diagram
The auto restart count is reset back to 0 if any of the following occur:
* No further faults for ten minutes after the last retry.
e TheDrives power isturned off (the Drive must be without power long enough to let control power dissipate).

» The SHIFT/RESET key is pushed after the last reset attempt.
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The setting of parameter L5-02 determines whether the fault output (MA-MB) will be closed during an auto restart attempt.
The setting of L5-02 can be important when interfacing the Drive with other equipment.

The following faults will allow the Auto Restart function to initiate:

*  OC (Overcurrent)

*  LF (Output Open Phase)

*  PF(Input Phase Loss)

* PUF (DC BusFuse)

e OL1(Motor Overload)

e OL3(Overtorque)

e OL2(Drive Overload)

* QV (DC Bus Overvoltage)
*  GF (Ground Fault)

* UV1(DC BusUndervoltage)
e OH1 (Overheat)

In order for auto restart after aUV 1 fault, Momentary Power Loss Ride-thru must be enabled (L2-01="“1: PwrL Ride Thrut”,
or “2: CPU Power Active”). Setting H2-01 or H2-02 equal to “1E” configuresadigital output as“Restart Enabled” to signal if
an impending auto restart is possible.
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@ L6 Torque Detection

W L6-01 Torque Detection Selection 1

Setting Description
0 Disabled (factory default)

OL@SpdAgree - Alm

OL At Run-Alm

OL@SpdAgree - FIt

OL At Run - FIt

UL @SpdAgree - Alm

UL at Run - Alm

UL @SpdAgree - FIt

UL At Run - Fit

O|IN|O|O|A[W|IN]|F

W L6-02 Torgque Detection Level 1

Setting Range: 0 to 300% of Drive rated output current
Factory Default: 15% of Drive rated output current

B L6-03 Torque Detection Time 1

Setting Range: 0.0 to 10.0 Seconds
Factory Default: 10.0 Seconds

The Drive can be programmed to indicate when either an overtorque or an undertorque conditions exist. A digital output must

be programmed for “ Torque Detection”, (H2-01/H2-02=“B: Trq Det 1 N.O.” or “17: Trq Det 1 N.C.). A warning of an

overtorque condition can indicate a jam and an undertorque condition can indicate a broken belt, no water in apump, or other

loss of load.

To configure Torque Detection requires the following decisions:

1. Do you wish to check for an overtorque condition or an undertorque condition?

2. Do you wish to check for the torque condition whenever the Driveis running or only at speed agree? Nuisance detection
during accel eration, when variable torques are normally required, can be avoided.

3. Do youwant the Driveto fault if the torque condition is detected or only alarm and continue operation?

The following table can help choose the proper setting for Torque Detection Selection 1 to get the wanted results.

Table 5.19 L6-01 Setting Choices
L6-01 Overtorque | Undertorque Fault Alarm Always | Only Detected @
Setting Detected Spd Agree
0 Torque Detection Disabled
1 X X X
2 X X X
3 X X X
4 X X X
5* X X X
6 X X X
7 X X
8 X X
* Suggested settings for Loss of Load indication
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After selecting the proper detection scheme the Torque Detection Level (L6-02) must be specified. If the current level read by
the output current transformers rises above (overtorque) or drops below (undertorque) this level, and remains there for at least
the Torque Detection Time (L 6-03), then the Torque Detection Function will change the state of any digital output configured
for Torque Detection (H2-01/H2-02=“B: Trq Det 1 N.O.”, or “17: Trq Det 1 N.C.").

= Torgue detection level -10%

L6-02 |-----=-= (“ommmmmmmmg e S {
_ ! [l ! #
‘5’ c | | | [}
a0 1 1 1 1
33 i A i
[} [} [} [}
i i i i
[} [} [} [}
! ! ! ! .
| | | | v
g 3 | | | |
~553 IL6-03 ! 1L6-03 !
=R 2Y | —p! 1 l—p! 1
g ggS i i—i ! l—i Closed
Sg2 g’ | | TIME= Open
* When the output current drops below the Torque Detection Level by
approximately 10% of the Drive' s rated output current the digital output is reset.
Fig 5.36 Over Torque Detection
A » Torque detection level 10% *
L6-02 i
i
5 i
> 5 [}
00O :
[}
[}
l R
5 % i
& o i
g 25 g i Lo Closed
EToS 1 | I—
oo |—| '
2P83 : ! » Open

TIME
* When the output current rises above the Torque Detection Level by
approximately 10% of the Drive's rated output current the digital output is reset.

Fig 5.37 Under Torque Detection
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& L8 Hardware Protection

W L8-01 Internal Dynamic Braking Resistor Protection Selection

Setting Description
0 Not Provided (factory default)
1 Provided

This parameter is not applicable for Drive operation.

B L8-02 Overheat Pre-Alarm Level

Setting Range: 50 to 130°C
Factory Default: 95°C

B L 8-03 Overheat Pre-Alarm Operation Selection

Setting Description
0 Ramp to Stop (Decel Time C1-02)
1 Coast to Stop
2 Fast-Stop (Decel Time C1-09)
3 Alarm Only
4 OH Alarm and Reduce (factory default)

The Driveis capable of warning the operator of an impending heatsink over-temperature fault viaan OH pre-alarm. The level at
which the pre-alarm will activate is determined by the setting of parameter L8-02. Measurement of the heatsink temperature is done
with severa strategically mounted thermistors. If any of the heatsink thermistors measure a temperature in excess of the setting of
L8-02, the Drive will fault (OH2) and either: ramp to stop using the C1-02 deceleration rate (L8-03= “0: Ramp to Stop”), coast to
stop (L8-03="1: Coast to Stop”), ramp to stop using the C1-09 fast stop deceleration rate (L8-03= “2: Fast-Stop”), alarm (OH) and
continue running (L8-03 = “3: Alarm Only”), alarm (OH) and continue running but at a reduced speed (L8-03=“4: Alarm &
Reduce”). If L8-03= 4: Alarm and Reduce, the Drive will continue to run but will reduce the speed to the level determined by
parameter L8-19. Refer to the description for parameter L8-19.

If adigital output is configured for OH Prealarm (H2-01=“20: OH PreAlarm”), it will close whenever the heatsink temperature is
greater than the L8-02 level no matter what the setting is of L8-03.

B 8-10 Heatsink Cooling Fan Operation Selection

Setting Description
0 Fan On-Run Mode (factory default)
1 Fan Always On
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W L8-11 Heatsink Cooling Fan Operation Delay Time

Setting Range: 0 to 300 Seconds
Factory Default: 300 Seconds

Parameters L8-10 and L8-11 allow the Drive programmer to customize the heatsink cooling fan operation. Parameter L8-10
determines whether the cooling fans are always ON whenever the Driveis powered (L8-10=“1: Fan Always On”) or if the
cooling fans are only ON when the Driveisin a Run condition (L8-10=“0: Fan On-Run Modge”).

Parameter L8-11 is adelayed OFF for the cooling fan if L8-10=“0: Fan On-Run Mode”. When the cooling fans are set to turn
OFF when the Run command is removed, parameter L8-11 will cause the fans to continue cooling the Drive for the amount of
time programmed into L 8-11 after the Run command is actually removed. The Drive can be programmed to allow the cooling fan
to run for up to 5 minutes (factory default) after the run command is removed.

Both parameters are intended to extend fan life while still providing sufficient cooling for proper Drive operation.

Run | ON (CLOSED)
Command OFF (OPEN)
HeatF.\c;iS’Ifl Fan | , ON (CLOSED)

81l b TIME . OFF (OPEN)

Fig 5.38 Heatsink Cooling Fan Operation Timing Diagram

W 8-19 Overheat Frequency Reference Reduction Level

Setting Range: 0.0 to 100.0% of maximum frequency
Factory Default: 20.0% of maximum frequency

When the heatsink temperature reaches the OH Pre-alarm level (L8-02) and the Overheat Pre-Alarm Operation Selection
parameter is set for Alarm and Reduce (L8-03=“4: OH Alarm & Reduce”), the L8-19 parameter sets the amount of speed
decrease that will be applied to the Speed Command in order to lower the heatsink temperature. The decrease in speed will
lower the current being switched and conducted by the heat producing output transistors of the Drive.

Parameter L8-19 is set in percentage of maximum frequency (E1-04).
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€ 01 Monitor Configuration

B 01-01 User Monitor Selection

Setting Range:  6t0 53
Factory Default: 6

Setting Description
6 Output Voltage (factory default)
7 DC Bus Voltage
8 Output Power
10 Input Terminal Status
11 Output Termina Status
12 Drive Operation Status
13 Cumulative Operation Time
14 Software Number
15 Terminal Al Input Voltage
16 Terminal A2 Input Voltage
18 Motor Secondary Current (I¢)
20 Output Frequency After Soft Start
24 Pl Feedback Value
28 CPU Number
34 First Parameter Causing an OPE
36 Pl Input
37 Pl Output
38 Pl Setpoint
39 Memobus Communication Error Code
40 Heatsink Cooling Fan Operation Time
51 Auto Mode Frequency Reference Value
52 Hand Mode Frequency Reference Value
53 Pl Feedback 2 Value
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B 01-02 Power-On Monitor

Setting Description
1 Frequency Reference (factory default)
2 Output Frequency
3 Output Current
4 User Monitor (set by 01-01)

When the Drive is powered up, three monitors are displayed on the digital operator. The first and largest monitor is the
“Power-On” monitor. The factory default “ Power-On monitor” is Speed Command (U1-01). Below the Speed Command
monitor are the next two sequential monitors, Output Frequency (U1-02) and Output Current (U1-03). Pressing the
INCREA SE key once scrolls the monitors to show the User Monitor as selected by 01-01. The factory default for 01-01 isthe
Output Voltage monitor (U1-06).

The active monitor displayed when the Drive is powered on can be changed to either be U1-01 (Speed Command), U1-02
(Output Frequency), U1-03 (Output Current), or the User Monitor. Whichever monitor is selected as the Power-On top
monitor, the two monitors displayed below it are the next two sequential monitors. See example below.

_DRIVE_Frequency Ref <Rdy Active Monitor Title
Active Monitor ——  UL-illl=  60.00Hz o Next o
©U1-02=  60.00Hz < uTput FTEQUENCY - sequential
U1-03= 10.5A 4 Output Current monitors
-03= . <

For example, if the Drive needsto display the Elapsed Timer as the Power-On monitor, then 01-01 must be set to “ 13" and
01-02 must be set to “4”. The next time Drive power is cycled, the digital operator displays U1-13 (Elapsed Time), U1-14
(Flash ID), and U1-15 (Term Al Level).

-DRIVE- Rdy
. _ Elapsed Time Active Monitor Title
Active Monitor » Ul-13= 2H
----------------------------- Flash ID Next two
Ul-14= 03010 < Term Al Level  Sequential
U1-15= 51.2% ¢ eve monitors
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W 01-03 Digital Operator Display Scaling

Setting Description
0 Hz (factory default)
1 %
2-39 RPM (Enter the # of Motor Poles)
40 - 39999 User Display

Parameter 01-03 allows the programmer to change the units in which the speed monitors and some speed parameters are
displayed. The 01-03 parameter will change the units of the following:

* U1-01 (Frequency Reference Monitor)

e U1-02 (Output Frequency Monitor)

»  U1-20 (Output Frequency after Soft Start)

e d1-01 through d1-17 (Preset Frequency References and Jog Reference)

The table below details how the setting of 01-03 will affect the way the listed monitors and parameters will be displayed.

Table 5.20 Display Scaling

If 01-03 is: The frequency format is
0 0.01Hz
1 0.00%
2 through 39 ORPM
(enter the # of motor poles)
40 through 39999 Engineering Units

The factory default setting (01-03= “0") sets the Drive up to display the affected monitors and parametersin terms of hertz
(H2).

If the speeds seem more natural in terms of percentage of maximum, set 01-03=“1". If the speeds are easier to work with
when displaying the equivalent synchronous motor RPM, set 01-03= [the number of motor poles]. If another engineered unit,
such as fpm or gpm, is desired, set 01-03= xxxx where:

XX XXX

Digit5 Digit4 Digit 3 Digit 2 Digit 1

Digits 1 through 4 set the desired number to be displayed at 100% speed.
Digit 5 determines the number of decimal places in the displayed number.

If Digit5=0 number formatis XXXX

If Digit5=1 number formatis XXX.X

If Digit5=2 number formatis XX.XX

If Digit5=3 number format is X.XXX
For example:

If 01-03= 10425, then at full speed the digital operator will display “42.5". Configuring parameter 01-03 for

displaying in terms of an engineering unit isonly appropriate if the actual display units have alinear relationship with
the actual output speed.
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W 01-05 LCD Contrast Adjustment
Setting Range: 0to5
Factory Default: 3

The contrast setting of the LCD display of the digital operator can be adjusted by the setting of parameter 01-05. The higher
the number programmed into 01-05, the darker the background will become. Set 01-05 to the value that makes the LCD the
easiest to view at the normal viewing distance and angle.

B 01-06 User Monitor Selection Mode

Setting Description
0 3 Mon Sequential (factory default)
1 3 Mon Selectable

B 01-07 Second Line User Monitor

Setting Range:  1to 53
Factory Default: 2

B 01-08 Third Line User Monitor

Setting Range:  1to 53
Factory Default: 3

Normally the monitors shown directly below the active monitor are the next two sequential monitors. If 01-06 (User Monitor
Selection Mode) isset to “1: 3 Mon Selectable”, those two monitors are locked as specified by parameters 01-07 and 01-08
and will not change as the top parameter is scrolled with the INCREA SE and DECREA SE keys.

-DRIVE- Rdy
PI Feedback ¢ Active Monitor Title
Active Monitor pU1-24= 64.55‘0/0

UL-37=  0.00% PI Output 01-07=37

d
N .
Ul-38=  2.50% ¢-PlSetpoint ) g-3g

For Example:
The Display above showing Pl Feedback, Pl Output and Pl Setpoint would be useful when setting up a Pl Control Loop.
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@ 02 Key Selections

B 02-03 User Parameter Default Value

Setting Description
0 No Change
1 Set Defaults
2 Clear All

TheDrivegivestheoption of configuring any and all of the programming parametersand then saving the parametersas* User
Initialization Values’. After configuring the Drive, set parameter 02-03="1: Set Defaults’, to save the parametersto a User
Initialization memory location. Once this has been done, the “Initialize Parameters’ parameter (A1-03) will offer the choice of
“1110:User Initialize”. Choosing A1-03=“1110: User Initialized”, will reset all modified parameters back to what they were
the last time they were saved using 02-03.

The choice of setting A1-03="1110: User Initialized”, isunavailable until first setting the User Initialization parametersusing

02-03. Once aUser Initialization is set (saved), it can be cleared by setting 02-03=“2: Clear All”. After clearing the User
Initialization parameters, the choice of “1110: User Initialize” isno longer aavailable in A1-03.

W 02-05 Frequency Reference Setting Method Selection

Setting Description
0 Disabled
1 Enabled (factory default)

The factory default setting of the Frequency Reference Setting Method parameter (02-05= “1: Enabled”) dictates that when
setting a Speed Command viathe digital operator (“Hand” mode), it is not necessary to pressthe DATA/ENTER key before
the Drive will begin to accelerate or decelerate to the new set speed. Thisis referred to as MOP (Motor Operated
Potentiometer) type functionality. When 02-05=“1: Enabled”, the speed command is stored to memory 5 seconds after the
INCREASE or DECREA SE keys are released.

When 02-05=“0: Disabled”, the digital operator INCREASE and DECREA SE keyswill change the speed command but the

Drive will not accelerate or decel erate to the new speed command until the DATA/ENTER key is pressed. In order to change
the Speed Command in the HAND mode, U1-01 must be the top monitor and then the ENTER key must be pressed in order to
access the Speed Command function. Thisin not to be confused with pressing the ENTER key in order to achieve achangein
speed using the INCREA SE and DECREA SE keys, which is the subject of parameter 02-05.
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W 02-06 Operation Selection when Digital Operator is Disconnected

Setting Description
0 Disabled
1 Enabled (factory default)

Leaving 02-06 enabled will cause the Drive to fault, when the digital operator is removed, even if it's not outputting to the
motor. Thereset key on the digital operator will need to be pressed after reconnecting the digital operator to reset the fault and
continue normal operation.

If 02-06 = “0: Disabled” then the Drive will not fault if the digital operator is disconnected, but the Drive will discontinue
motor operation. If full Drive operation is required while the digital operator is removed set 02-06 = “0: Disabled” and
02-15="0: Disabled” (Hand Key Function). If both 02-06 and 02-15 are disabled then the digital operator can be disconnected
without disturbing Drive operation.

W 02-07 Cumulative Operating Time Setting

Setting Range: 0 to 65535 Hours
Factory Default: O Hours

W 02-08 Cumulative Operation Time Selection

Setting Description
0 Power-On Time
1 Running Time (factory default)

The Drive features an Elapsed Timer monitor that records in units of hours. The Elapsed Timer monitor is U1-13. Parameter
02-08 programs this function to either accumul ate elapsed hours based on time the Drive is powered (02-08= “0: Power-On
Time") or timethe Driveisrunning (02-08=“1: Running Time"). The Driveis considered “running” anytimethereisan
active run command or when the Drive is outputting voltage (i.e. including during deceleration).

-DRIVE- Rdy
Elapsed Time
Ul-13= OH

Ul-14= 03010
Ul-15= 34.1%

Parameter 02-07 allows manual adjustment of the Elapsed Timer, primarily to accommodate maintenance or control board
replacement in the event of damage. To reset the Elapsed Timer back to zero, set 02-07= 0.
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W 02-10 Cumulative Cooling Fan Operation Time Setting

Setting Range: 0 to 65535 Hours
Factory Default: O Hours

The elapsed time of heatsink cooling fan operation is tracked by the U1-40 monitor. Much like the 02-07 parameter can be
used to adjust or reset the Drive operation elapsed timer, parameter 02-10 can be used to adjust the time displayed by the
U1-40 monitor in the event of fan replacement.

-DRIVE- Rdy
FAN Elapsed Time
U1l-40=  152H

U1l-51= 52.33%
U1-52= 57.60%

W 02-12 Fault Trace / Fault History Clear Function

Setting Description
0 Disabled (No Effect) (factory default)
1 Enabled

The operator can clear the Fault Trace (U2) and Fault History logs by setting 02-12=“1: Enabled”. Clearing the Fault Trace
and Fault History logs erases al the information.

B 02-14 kWh User Monitor Initialization

Setting Description
0 Disabled (No Change) (factory default)
1 Clear All

The kWh monitors (U1-29 and U1-30) track the power usage of the Drive and are not reset by powering down the Drive. To
reset the monitors back to zero, set 02-14=“1: Clear al”.
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@ 03 Digital Operator Copy Function

H 03-01 Copy Function Selection

The membrane over the Drive keypad also makes the keypad non-removable on Bypass units. In order to use the keypad copy
function on a Bypass unit - order a separate keypad, part number CDR001115 and obtain locally a standard CAT 5
Ethernet cable.

Note: The copy function is disabled when serial communication is active.

Setting Description
0 COPY SELECT (factory default)
1 INV - OP READ
2 OP-INV WRITE
3 OP« INV VERIFY

B 03-02 Read Allowed Selection

Setting Description
0 Disabled
1 Enabled (factory default)

The digital operator has parameter COPY capabilities via built in non-volatile memory. The digital operator can READ all of
the parameters in the Drive and store them for later WRITE back to the Drive or into a Drive with the same product code and
software number. In order to read the parameter values and store them in the digital operator, select 03-02=“1: Enabled”. If
you attempt to READ the data, which overwrites any previously stored data, without first setting 03-02="“1: Enabled”, you
will get the following error:

-ADV-

PRE
READ IMPOSSIBLE

After setting 03-02=“1: Enabled”, it is possible to store parameter values in the digital operator by setting 03-01=1
(INV - OP READ).

A successful READ of the parameter values will display:

-ADV-

READ
READ COMPLETE
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An error may occur while saving the parameter values to the digital operator’s memory. If an error is displayed, press any key
to cancel the error display and return to parameter 03-01. To COPY parameter valuesinto aDrive, set 03-01= “2: OP->INV
WRITE”". During the writing of the parameter values into the Drive the digital operator will display:

-ADV-

COPY
OP - INV COPYING

A successful COPY of the parameter values will display:

-ADV-

COPY
COPY COMPLETE

An error may occur while writing the parameter values to the Drive. If an error is displayed, press any key to cancel the error
display and return to parameter 03-01.

It is possible to compare the parameter values stored in the digital operator with the parameter values currently in the Drive by
using the VERIFY function. This VERIFY function should not be confused with the “-VERIFY-* that is displayed on the
digital operator when viewing the “Modified Constants’ menu. To VERIFY the parameter valuesin the Drive as compared
with those stored in the digital operator, set 03-01=“3: OP<-->INV VERIFY". During the comparing of the parameter values
into the Drive the digital operator will display:

-ADV-

VERIFY
DATA VERIFYING

A successful VERIFY of the parameter values will display:

-ADV-

VERIFY
VERIFY COMPLETE
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If all the parameter values stored in the digital operator do not match those programmed in the Drive, the digital operator
displays the following:

-ADV-

VYE
VERIFY ERROR

The digital operator will not display which parameters did not match, only that the verification found discrepancies in some
parameter values.

NOTE: In order to properly use the COPY or VERIFY functions, the following Drive specifications must be identical
between the Drive that the parameters were read from and the Drive that the parameters are to be written to:

*  Modd Number (e.g. CIMR-P7U2015)
»  Software Number (e.g. 1010 also known as FLASH ID)

Yaskawa offers DriveWizard™ software that can also READ, COPY, and VERIFY Drive parameter values. DriveWizard™
lists al discrepancies between the Drive and a pre-saved parameter file when verifying is performed.

To use DriveWizard first select 02-15=“0: Disabled” and select 02-06=“0: Disabled” then remove the digital operator/keypad
and attach the DriveWizard cableinits place.
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€ T1 Auto-Tuning

Auto-Tuning can only be accomplished through the DriveWizard software. Available by download from www.drives.com.

B T1-02 Motor Rated Power

Setting Range:  0.00 to 650.00 kW
Factory Default: Model Dependent

B T1-04 Motor Rated Current

Setting Range:  Model Dependent
Factory Default: Model Dependent

Auto tuning is recommended to achieve optimum performance. In addition, the Drive requires Line-To-Line Resistance
auto-tuning before it can properly perform the Estimated Speed Search method. This method of speed search allows for
bi-directional speed search. The T1 parameters are found under the Auto-Tuning menu.

B Auto-Tuning Using DriveWizard

DriveWizard is a PC software program designed to provide the tool s necessary to handle Drive installation as well as
parameter record keeping and maintenance. As such it provides an Auto-Tuning method for Drives in Bypass units. The
Auto-Tuning function “tunes’ the Drive setup to the characteristics of the specific motor to which it isapplied. Auto-Tuning is
essential if bi-directional Speed Search is required and enabled for the application.

DriveWizard can be obtained either through CD or www.Drives.com. Follow the installation procedures provided with the
software.

With the DriveWizard software |loaded onto a PC, connect a standard CAT 5 Ethernet cable from the PC's RS-232 port (with a
DB-9 to CAT 5 adaptor) to the digital operator/keypad port on the Drive. Before disconnecting the digital operator/keypad
from the Drive, set parameter 02-06 (“ Oper Detection”) to “0:disabled”. Thiswill alow the Drive to continue running with the
digital operator/keypad removed.

Start DriveWizard and setup the PC communications by setting the appropriate communications port and Baud rate. Typical
settings are Com Port 1 and 9600 Baud.

Once the communications port is set, connect to the Drive by clicking on the pull-down menu “Inverter” and selecting
“Connect.” [This can also be done by typing Ctrl+C on your keyboard, or by clicking on the yellow icon resembling two
puzzle pieces.] Thiswill upload all of the current parameters in the Drive to the computer as aworking parameter file.

At this point the parameters can be saved as a backup file if desired. [DriveWizard is athird method of saving the complete
parameter list and user settings. In addition to the “User Parameters’ (02-03) and “Keypad Copy” (03-01) functions discussed
in this chapter, DriveWizard can be employed to maintain a downloadable list of the Drive parameter set up on aPC, for
backup or transfer to other drives.]

Auto-Tuning is performed by selecting the Auto-Tuning function from the “Inverter” pull-down menu. DriveWizard will ask
you to verify that the motor is in a safe operating condition, and then ask you to enter two parameters. DriveWizard will ask
you to fill in parameters T1-02 “Mtr Rated Power” and T 1-04 “Rated Current”. After this data has been entered, click on the
“Load” button to enter these values into the Drive memory. The “ Start” button will become available, click on “ Start” to begin
the auto-tuning process. While Auto-Tuning is running the Drive output current and frequency will be displayed, the flashing
green light indicates DriveWizard is communicating with the Drive. When complete, DriveWizard will have auto-tuned the
Drive, adjusted several motor related parameters and the Drive will be ready for optimum performance for bi-directional Speed
Search and other functions.
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Notes:
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Chapter 6
Diagnostics & Troubleshooting

This chapter describes diagnostics and troubleshooting for the Drive.

Bypass DiagnOStCS ......cooeiiviiiiiiiii e 2
Troubleshooting the Bypass Printed Circuit Boards .................. 2

Drive DIiagnoStiCS .....coooeeiiiieiice e, 3
Fault DeteCtioN .......ccoiiiiiice e 4
Alarm DeteCtiON ... 10
Operator Programming Errors (OPE) ..., 13
AUto-TUNING FAUILS .o e 14
Digital Operator COPY Function Faults ..........ccccccceeeiiiininiennnn, 15

Drive Troubleshooting ..., 16
If Parameter Cannot Be Set .........coooiiiiiiiiiiiiis 16
If the Motor Does Not Operate .........oooeevviiiiiieeeeeeeeiiciie e 17
The Direction of the Motor Rotation is Reversed ..................... 18
If the Motor Does Not Put Out Torque or
If Acceleration iS SIOW .......ccooiiiiiiiiiiiiiie e 18
If the Motor Operates at a Higher Speed
Than the Speed Command ...........cccevvvvevviiieiiieiieieeeeeee e, 18
If the Motor OVerheats ........ccccoooviviiiiiieiiiiiee e 19
If Peripheral Devices Like PLCs or Others are Influenced by
Starting or RUNNING DIiVe .......cccovvvvviiiiii 19
If the Ground Fault Interrupter Operates When
the DIiVe IS RUN ....uuiiiiiiiiiiiiiiiiiiiiiiieie e ee e eeee e 20
If There is Mechanical Vibration ..o 20
If the Motor Rotates Even When Drive Output is Stopped ....... 21

If Zero Volts is Detected When a Motor is Started, or Stalls .... 21
If Output Frequency Does Not Rise to Frequency Reference .21

Drive Main Circuit TeSt ProCeAUIe ........ovveuvivieeiieiieeeeieeeeeeeieeeennn 22

Drive Date Stamp Information .............cooooeeiiiiiiiicccccies 26

Diagnostic & Troubleshooting 6 - 1



Bypass Diagnostics

€ Troubleshooting the Bypass Printed Circuit Boards

In order to check the two circuit boards (PCB A2 and A3 on the schematic diagram in Chapter 2) based on the following table,

it is assumed that they are assembled and wired in the unit and all the Bypass functions were working properly prior to

the fault.
No. Fault Description Possible Cause Corrective Procedure
No lights, some/no N Check for any short circuits before
1 . Control circuit fuses are blown .
contactors pick up replacing the fuses
2 No. 1 but fuses are not Power/wiring is disrupted to cabinet Check the power to the control
blown and/or transformer transformer/cabinet
3 No. 2 but power has ho The Ribbon cable and/or Operator Check for the cause/shorting before
problem (A3) board are faulty ordering replacement
4 No. 3 but Operator (A3) Thewiring to Relay (A2) board is Inspect the wiring/connectorsto relay
board and ribbon cable OK loose/Relay board faulty board before ordering replacement
Power light on, contactors _— Check for any short circuits/wiring before
5 . Control circuit fuses are blown .
do not pick up replacing the fuses
No. 5 but fuses are not User connectionsto TB1 are .
6 blown disrupted Inspect connectionsto TB1
No. 6 but TB1 connections The contactors/wiring are Inspect contactors and check the power at
7 )
are secure faulty/disrupted the contactor
8 No. 7 but wiring and Thewiring to Relay (A2) board is Inspect the wiring/connectorsto relay
contactors OK loose/Relay board faulty (A2) board before ordering replacement
Contactor/blowers pick up | Bad connection/relays, loose circuit Check TB1 wiring/PCB ribbon cable
9 . .
with delay boards sockets before ordering replacement
10 Some options do not work Loose wiring/connectors on Relay Inspect the Relay (A2) board
anymore (A2) and/or Operator (A3) boards wiring/connectors/jumpers
1 Any light off but functions Bad light module, loose Operator Retfa?(-jlliz \éf(i:nvsokl)ff%(::grggie;amr
areright (A3) board/cable gntp 9
replacement
12 User functionson TB1 Bad user wiring, shorting to TB1 Check the wiring and terminalson TB1
terminals 7 to 16 faulty terminals, bad relays before ordering replacement
13 Auto/Remote/Purge Loose wiring on TB1, bad switches Inspect wiring/Relay board switches,
Functions faulty of Relay (A2) board TB1 inputs before ordering replacement
Drive/Damper Solenoid Loose wiring on Drive terminals, . - .
14 does not operate incomplete TB1 connections Inspect Drivewiring, TB1 connections
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Drive Diagnostics

Drives Technical Support in USA and Canada

Technical Support for Inverters and Drivesis available by phone as follows:
Normal: Monday through Friday during the hours of 8 am. to 5:00 p.m. C.S.T.
Emergency: After normal hours, 7 days a week including weekends and holidays

To contact Drives Technical Support, please call 1-800-YASKAWA (927-5292).
From the menu, dial 2 for Inverter and Drive Products, then 5 for Technical Support.

Drives Technical Support can aso be reached by e-mail at DriveSupport@yaskawa.com.
Support information, such as technical manuals, FAQs, instruction sheets and software downloads are available at our
website, www.drives.com.

When calling for technical support, please have the following materials available:
e The appropriate Technical Manual in hand because the support associate may refer to this.
e Complete nameplate information from the Drive and the motor.
(Confirm that Drive Nameplate Output ampsis equal to or greater than Motor Nameplate amps)
e A list with your parameter settings.
e A sketch of the electrical power train, from AC line to motor, including filters and disconnects.

Field Service, Start Up Assistance, Factory Repair, Replacement Parts, and Other Support
Contact Drives Technical Support for help with any of these needs.

Technical Training

Training is conducted at Yaskawa training centers, at customer sites, and viathe internet.
For information, visit www.drives.com or call 1-800-YASKAWA (927-5292).

From the phone menu, dial 2 for Inverter and Drive Products, then 4 for Product Training.

Support in Other Countries
Yaskawa is amulti-national company with offices and service representation around the world.
To obtain support, always contact the local distributor first for guidance and assistance.

Contact the closest Yaskawa office listed for further assistance.
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& Fault Detection

When the Drive detects afault, the fault information is displayed on the digital operator, the fault contact closes, and the motor
coasts to stop. (However, afault with selectable stopping method will operate according to the stopping method selected.)
« If afault occurs, take appropriate action according to the table by investigating the cause.
» Torestart, reset the fault with any of the following procedures:
e Turn ON the fault reset signal.
e Set “14: Fault Reset” to amulti-function digital input (H1-01 to H1-05).
» Pressthe RESET key of the digital operator.
« Shut off the Drive input power once, and then turn on again.

The Run Command (Start Command) needs to be removed prior to resetting a fault. Resetting a fault by
removing and reapplying power to the Drive while the Run Command is applied, may cause the Drive to start
unexpectedly. Therefore, make sure all personnel are clear from the Drive, motor, and machine prior to reset-
ting the Drive.

WARNING

Table 6.1 Fault Displays and Processing

Digital
Operator Display

Description

Cause

Corrective Action

BUS

Option Communication Error

Connection is broken, master

Check all connections, verify all

After initial communication was

Option Com Err established, the connection was | ost.

has stopped communicating. user-side software configurations.

CE Modbus Communication Error Connection is broken, master

Memobus Com Err Control datawas not recefved correctly for has stopped communicating.
two seconds.

Check all connections, verify al
user-side software configurations.

Operator Communication Fault 1
Transmission between the Drive and the
digital operator cannot be established
within 5 seconds after supplying power.

Digital operator cable not
securely connected, digital
operator defective, control
board defective.

Remove the digital operator once
and then reinstall it.

CPF0O0
COM-ERR(OP&INV)

Cycle power off and on to the

External RAM of CPU is defective. Control circuit damage. Drive.

Replace the Drive.

Remove the digital operator once

Operator Communication Fault 2 and then reinstall it.
CPFO1 After communication started with the

COM-ERR(OP&INYV) | digital operator, acommunication fault

occurred for 2 seconds or more.

Digital operator cable not
securely connected, digital
operator defective, control
board defective.

Cycle power off and on to the
Drive.

Replace the Drive.

Perform afactory initialization.

CPF02
BB Circuit Err

Baseblock Circuit Fault
Baseblock circuit fault at power-up

Gate array hardware failure Cycle power off and on to the
during power-up. Drive.

Replace the control board.

Perform afactory initiaization

CPFO3
EEPROM Error

EEPROM Fault
EEPROM fault, check sum not valid

Noise or spike on the control | Cycle power off and on to the
circuit input terminals. Drive.

Replace the control board.
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Table 6.1 Fault Displays and Processing

Digital
Operator Display

Description

Cause

Corrective Action

CPF04
Internal A/D Err

CPU Internal A/D Converter Fault

Noise or spike on the control
circuit input terminals.

Perform afactory initialization.

Cycle power off and on to the
Drive.

Replace the control board.

CPF0O5
External A/D Err

CPU External A/D Converter Fault

Noise or spike on the control
circuit input terminals.

Perform afactory initialization.

Cycle power off and on to the
Drive.

Replace the control board.

Cycle power off and on to the

CPFO7 ASIC Internal RAM Fault TTT Drive.
RAM-Err (RAM)
Control circuit damage Replace the Drive.
Cycle power off and on to the
CPF08 Watchdog Timer Fault T Drive.
WAT-Err (WAT)
Control circuit damage Replace the Drive.
Cycle power off and on to the
CPF09 CPU-ASIC Mutual Diagnosis Fault TTT Drive.
CPU-Err (Cay)
Control circuit damage Replace the Drive.
CPF10 ASIC Version Fault . .
ASIC-Err (ASIC) Control circuit damage Replace the Drive.
Option card connector Remove all inputs to the option
connection fault. board.
Perform afactory initialization.
CPF20

Option A/D Error

Option Card Fault

Option card A/D converter
fault.

Cycle power off and on to the
Drive.

Replace the option board.

Replace the Control board.

CPF21
Option CPU Down

Self-diagnosis Fault of Communication

Option Card

Noise or spike on the commu-
nication line, defective option
board.

Perform afactory initialization.

Cycle power off and on to the
Drive.

Replace the option board.

Replace the control board.

CPF22
Option Type Err

Communication Option Card Code Number

Fault

Unrecognizabl e option board
is connected to the control
board.

Remove any option boards.

Cycle power off and on to the
Drive.

Perform afactory initialization.

Replace the option board.

Replace the control board.
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Table 6.1 Fault Displays and Processing

Digital

Operator Display Description Cause Corrective Action

Remove power to the Drive.

Connect the option board once

An option board is not more.
correctly connected to the con- ——
CPF23 Communication Option Card trol board or an option board | Perform afactory initialization.
Option DPRAM Err | Interconnection Fault that is not made for the Drive Cycle power off and on to the
is attached to the control Drive.
board.
Replace the option board.

Replace the control board.

Check for an external condition.

EFO An external fault condition

Communication Option Card External Fault Verify the parameters.

Opt External Flt exists.
Verify communication signal.
EF3 )
Ext Fault S3 External Fault at Terminal S3
EF4
Ext Fault $4 External Fault at Terminal S4 y Eliminate the cause of an
EFS An external fault condition external fault condition.
External Fault at Terminal S5 exists connected to a multi-
Ext Fault S5 L
function digital input.
EF6 .
Ext Fault S6 External Fault at Terminal S6
EF7 ) Remove the fault from a multi-
Ext Faultsy | EXtemndl Faultat Terminal S7 function digital input.
Pl Feedback Loss Verify Driveis programmed to
This fault occurs when Pl Feedback Loss Pl Feedback source rt_eceivethe Pl Feedback source
FBL Detection is programmed to fault. (e.g. transducer, sensor, signal.
(b5-12 = 2) and the building automation signal) is
Feedback Loss | b Feedback < P Feedback Loss Detection | not insialled correctly or is ot | Check to ensure the PI Feedback
Level (b5-13) for the Pl Feedback Loss | working. source isinstalled and working
Detection Time (b5-14). properly.

Remove the motor and run the
Drive without the motor.

Output G d Fault
Liput Lround Fau Check the motor for a phase to

GF Drive output grounding current has Motor lead is shorted to ground short
Ground Fault exceeded 50% of the Drive rated output ground, DCCT defective. i
current. Check the output current with a
clamp on meter to verify the
DCCT reading.
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Table 6.1 Fault Displays and Processing

D'g'tal. Description Cause Corrective Action
Operator Display
Remove the motor and run the
Shorted Drive output phaseto | Drive without the motor.

oC
Over Current

Overcurrent

Drive output current exceeded the
overcurrent detection level (approximately
180% of Drive rated output current).

phase, shorted motor, locked
rotor, load too heavy, accel/
decel time too short, contactor
on the Drive output is opened
and closed, a special maotor or
amotor with aFLA rating
larger than Drive rated output
current.

Check the motor for a phase-to-
phase short.

Check the Drive for a phase-to-
phase short at the outpuit.

Verify C1-01 and C1-02 are set
correctly.

Check load conditions.

OH1
Heatsnk MAX Temp

Cooling Fin/Cooling Fin Fan Overheat
The temperature of the Drive cooling fin
exceeded the temperature programmed in
parameter L8-02.

Drive Internal Cooling Fan

Coaling fan(s) are not
working, high ambient
temperature, a heat sourceis
too close to the Drive.

Check for dirt build-up on the
fans and cooling fins.

Reduce the ambient temperature
around the Drive.

Remove the heating unit.

OH3
Motor Overheat 1

Motor Overheating Alarm

The Drive stops or continues operation
according to the setting of L1-03.

Overheating of motor as

measured by motor thermistor.

Recheck the cycle time and the
size of the load.

Recheck the accel/decel time
(C1-01 and C1-02).

Recheck the V/F pattern (E1-01
thru E1-13).

Recheck the motor rated current
value (E2-01).

OH4
Motor Overheat 2

Motor Overheating Fault

The Drive stops operation according to the
setting of L1-04.

Overheating of motor as

measured by motor thermistor.

Recheck the cycle time and the
size of the load.

Recheck the accel/decel time
(C1-01 and C1-02).

Recheck the V/F pattern (E1-01
thru E1-13).

Recheck the motor rated current
value (E2-01).

OoL1
Motor Overloaded

Motor Overload

Designed to protect the motor
Fully adjustable from parameter E2-01

Theload istoo large. The
cycletime istoo short at the
accel/decel time.

Recheck the cycle time and the
size of theload as well asthe
times set in C1-01 and C1-02.

The voltage of the V/F pattern
is high.

Review the V/F pattern
parameters, E1-01 thru E1-13.

Motor rated current setting is
improper.

Check the motor rated current
valuein E2-01.

oL2
Inv Overloaded

Drive Overload
Designed to protect the Drive

Theload istoo large. The
cycletime istoo short at the
accel/decel time.

Recheck the cycle time and the
size of the load as well asthe
times set in C1-01 and C1-02.

The voltage of the V/F pattern
is high.

Review the V/F pattern
parameters, E1-01 thru E1-13.

The size of the Driveis small.

Changeto alarger size Drive.
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Table 6.1 Fault Displays and Processing

Digital
Operator Display

Description

Cause

Corrective Action

oL3
Overtorque Det 1

Overtorque Detection 1

Drive output current > L6-02 for more than
thetime setin L6-03

Motor is overloaded.

Ensure the valuesin L6-02 and
L6-03 are appropriate.

Check application/machine
status to eliminate fault.

OPR
Oper Disconnect

Digital Operator Connection Fault

The Drivewill stop if the digital operator is
removed when the Drive is commanded to
run through the digital operator.

The digital operator is not
attached or the digital opera-
tor connector is broken.

Attach the digital operator.

Check the digital operator
connector.

Verify the setting of 02-06.

ov
DC Bus Overvolt

DC Bus Overvoltage

208-240VAC: Trip point is= 400Vdc
480VAC: Trip point is= 800Vdc

Highinput voltage at R/L1,
S/L2 and T/L3.

Check the input circuit and
reduce the input power to within
specifications.

The deceleration timeis set
too short.

Extend the timein C1-02.

Power factor correction
capacitors are being used on
the input to the Drive.

Remove the power factor
correction capacitors.

PF
Input Pha Loss

Input Phase Loss
Driveinput power supply has an open phase
or has alarge imbalance of input voltage.

Open phase on theinput of the
Drive.

Check the input voltage.

Loose terminal screws at
R/L1, S/L2or T/L3.

Tighten the terminal screws.

Momentary power loss
occurred.

Check the input voltage.

Input voltage fluctuation too
large.

Check the input voltage.

Parameter L8-06 value is set
incorrectly.

Adjust L8-06 according to your
application. The higher the value
the less sensitive it becomes.

PUF
DC Bus Fuse Open

DC BusFuse
Detectsif the DC bus fuse has opened

Shorted output transistor(s) or
terminals.

Remove power from the Drive.

Disconnect the motor.

Perform the checks without
power in Table 6.6.

Replace the shorted
component(s).

Replace the defective fuse.

RH
DynBrk Resistor

Dynamic Braking Resistor
The protection of the dynamic braking
resistor based on setting of L8-01

Overhauling load, extended
dynamic braking duty cycle,
defective dynamic braking
resistor.

Verify dynamic braking duty
cycle.

Monitor DC bus voltage.

Replace dynamic braking
resistor.
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Table 6.1 Fault Displays and Processing

Digital

Operator Display Description Cause Corrective Action
Cycle power off and on to the
Shorted dynamic braking Drive.
RR Dynamic Braking Transistor transistor, high DC bus - -
. ) . . ) | . . Replace defective dynamic
DynBrk Transistr | The dynamic braking transistor failed. voltage, defective dynamic braking transistor or resistor.
braking resistor.
Monitor DC bus voltage.
) Ensure the valuesin L6-02 and
UL3 Undertorque Detection 1 L6-03 are appropriate.

Undertorq Det 1

Drive output current < L6-02 for more than
thetime setin L6-03

Motor is underl oaded.

Check application/machine
status to eliminate fault.

uvi
DC Bus Undervolt

DC Bus Undervoltage

The DC bus voltage is< L2-05
208-240VAC: Trip point is< 190Vdc
480VAC: Trip point is< 380Vdc

Low input voltage at R/L1,
S/L2and T/L3

Check the input circuit and
increase theinput power to within
specifications.

Theaccelerationtimeis set too
short.

Extend thetimein C1-01.

Voltagefluctuation of theinput
power istoo large.

Check the input voltage.

uv2
CTL PS Undervolt

Control Power Supply Undervoltage

Undervoltage of the control circuit when
running.

External load connected
pulling down the Drive power
supplies.

Cycle power off and on to the
Drive.

Repair or replace the Power PCB/
Gate Drive PCB.

Remove all control wiring and
test Drive.

Contacts on the soft charge

Cycle power off and on to the
Drive.

Soft Charge Circuit Fault i —

uv3 h ﬁ tact od while th contactor are dirty and the soft | Check the condition of the soft
MC Answerback Driev grv‘“:; ralz?]?“(;:;n or opened while the charge contactor does not charge contactor.

) function mechanically. .
Y Repair or replace the Power PCB/
Gate Drive PCB.
Some features within the Pl function group cause the Drive to shut down momentarily (e.g. Sleep Function,
WARNING Snooze Function, Feedback Loss feature etc.) Upon recovery from the conditions that activate these features,

the Drive may start unexpectedly. Therefore, when enabling these features take appropriate measures to
notify personnel working with this equipment that unexpected starting may occur.
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€ Alarm Detection
Alarms are Drive protection functions that does not operate the fault contact. The Drive will automatically return to its original
status once the cause of the alarm has been removed.

During an alarm condition, the Digital Operator display flashes and an alarm output is generated at the multi-function outputs
(H2-01 to H2-02) if programmed.

When an alarm occurs, take appropriate corrective action according to the table bel ow.

Table 6.2 Alarm Displays and Processing

D'g'tal. Description Cause Corrective Action
Operator Display
Option Communication Error
BUS Af ! initial o I. , Connection is broken, master Check all connections, verify all
Option Com Err ter !n|t| communi capon was has stopped communicating. user side software configurations.
established, the connection was lost.
. _— - Connection not made properly,
CALL ggfmz%n;?gécﬁgzgmeﬁgo:ﬁi?r user software not configuredto | Check al connections, verify all
SI-F/G ComCall lished y the proper baud rate or user side software configurations.
’ configuration.
Both the forward and the reverse run com- | An external forward and
EF ! . ) )
mands are input simultaneously for 500mS | reverse command are input Check external sequence logic.
External Fault . .
or more. This alarm stops the motor. simultaneously.
Check for an external condition.
EFO An external fault condition
Opt External FIt | Communication Option Card External Fault exisis Verify the parameters.
(Flashing) )
Verify communication signal.
EF3
Ext Fault S3 External Fault at Terminal S3
(Flashing)
EF4
Ext Fault S4 External Fault at Terminal $4
(Flashing) Eliminate the cause of an external
EF5 An external fault condition faullt condition.
Ext Fault S5 External Fault at Terminal S5 exists connected to a
(Flashing) multi-function digital input.
EF6
Ext Fault S6 External Fault at Terminal S6
(Flashing)
EF7 Remove the fault from a multi-
Ext Fault S7 External Fault at Terminal S7 ; o
- function digital input.
(Flashing)
_ DNE The Drive does not have the enable com- The_Run c_ommand has been Apply the en_able command
Drive not Enable - . applied prior to the enable before applying the run
. mand when the run command is applied. :
(Flashing) signal. command.
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Table 6.2 Alarm Displays and Processing (Continued)

D'g'tal. Description Cause Corrective Action
Operator Display

Verify Driveis programmed to
receive the Pl Feedback source
signal.
Check to ensure the Pl Feedback

Pl Feedback Loss source isinstalled and working

This fault occurs when Pl Feedback Loss Pl Feedback source properly.

ioni e.g. transducer, sensor, build-
FBL Detection is programmed to fauit. (eg Check the motor for a phase-to-

Feedback Loss

(b5-12 = 2) and the

Pl Feedback < Pl Feedback Loss Detection
Level (b5-13) for the Pl Feedback Loss
Detection Time (b5-14)

ing automation signal) is not
installed correctly or is not
working.

phase short.

Check the Drive for a phase-to
phase short at the output.

Verify C1-01 and C1-02 are set
correctly.

Check load conditions.

Cooaling Fin/Cooling Fin Fan Overheat
The temperature of the Drive cooling fin

Cooling fan(s) are not working,

Check for dirt build-up on the
fans and cooling fins.

OH . .
exceeded the temperature programmed in | high ambient temperature, a -
Heatsnk Overtemp parameter L8-02. heating unit in close proximity ;i%%etr:;?\%em temperature
(Flashing) to Driveis present. '
Drive Internal Cooling Fan Remove the heating unit.
5 An external overheat condition | Check for an external condition.
OH Drive overheat pre-alarm signal isinput exists connected to one of the .
Over Heat 2 from a multi-function digital input terminal. | multi-function input terminals | Verify the program parameters
(Flashing) S3. S4, S5, S6 or ST. H1-01 thru H1-05.
Recheck the cycle time and the
size of the load.
Recheck the accel/decel time
(C1-01 and C1-02).
Recheck the V/F pattern (E1-01
OH3 Motor Overheating Alarm thru E1-13).
Motor Overheat 1 | The Drive stops or continues operation Overheating of motor
(Flashing) according to the setting of L1-03. Recheck the motor rated current

value (E2-01).

Check the digital operator
connector.

Verify the setting of
02-06.
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Table 6.2 Alarm Displays and Processing (Continued)

Digital

Operator Display Description Cause Corrective Action
Highinput voltegeat RILL | 2R i e SO i
SL2and TIL3. cetheinput p
specifications.
DC Bus Overvolt
ov s VeV .age o The deceleration timeis set too L
DC Bus Overvolt | 208-240VAC: Trip point is> 400Vdc short Extend the timein C1-02.
(Flashing) 480VAC: Trip point is = 800Vdc i
Power factor correction
. . Remove the power factor correc-
capacitors are being used on the tion CapaGitors
input to the Drive. cap )
] Ensure the valuesin
uL3 Undertorque Detection 1 L6-02 and L 6-03 are appropriate.
Undertorq Det 1 | Drive output current < L6-02 for more than | Motor is underloaded. — .
(Flashing) the time set in L6-03 Check application/machinestatus
to diminate fault.
Low input voltageat R/L1, S/L2 Qheck thelnput aircuit and
increase the input power to
and T/L3. o e
oV DC Bus Undervoltage within specifications.
The DC busvoltage is< L2-05 L
The acceleration timeis set too L
bC Bglsagpdervo't 208-240VAC: Trip point is < 190Vdc short Extend the time in C1-01.
(Flashing) 480VAC: Trip point is < 380Vdc :
Vol tagc_e fluctuation of the input Check the input voltage.
power istoo large.
Cycle power off and on to the
uv2 Control Power Supply Undervoltage of the | External load connected pulling | PrVe:

CTL PS Undervolt

control circuit when running

down the Drive power supplies.

Repair or replace the Power PCB/
Gate Drive PCB.

uv3
MC Answerback

Soft Charge Circuit Fault

The pre-charge contactor opened while the
Drive was running.

Contacts on the soft charge
contactor are dirty and the soft
charge contactor does not
function mechanically.

Cycle power off and on to the
Drive.

Check the condition of the soft
charge contactor.
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€ Operator Programming Errors (OPE)

An Operator Programming Error (OPE) occurs when an inapplicable parameter is set or anindividual parameter setting is
inappropriate.

The Drive does not operate until the parameter is set correctly. (Alarm output and fault contact do not operate.)
If an OPE occurs, change the appropriate parameter by checking the cause shown in Table 6.3.

Table 6.3 OPE Error and Fault Displays

Digital Operator _ Corrective
Display Description Cause Action
OPEO1 The control board was replaced Enter the correct kVA setting (02-04)

kVA Selection t

Drive kVA setting error

and the kVA parameter is set
incorrectly.

by referring to the Drive model
number in Appendix B.

OF.’EQZ Constant data out of range Parameter set above the allowable Verify the program settings.
Limit range

Duplicate functions are selected,

up/down commands or trim control
OPEO3 - L . increase/decrease are not set Verify program settings

Terminal Multi-function input selection fauit simultaneously. Speed search from | (H1-01~H1-05).

maximum frequency and set

frequency are set simultaneoudly.

Serial communication option board

. isnot installed, option board is . .

OPEO5 Run command is selected through installed incorrectly. The run com- Verify that the board is installed.

Sequence Select

serial communication at 2CN but
option board is not installed.

mand selection parameter
B1-02isset to 3and option board is
not installed.

Remove power to the Drive and
connect the option board once more.

OPE10
V/f Ptrn Setting

V/f data setting fault

V/f parameter settings are not set
correctly.

Check parameters (E1-04 ~ E1-11).
A minimum frequency/voltage value
may be set higher than the maximum
frequency/voltage.

OPE11
CarrFrg/On-Delay

Carrier frequency data setting fault
Carrier frequency proportiona gain
C6-05 > 6 and C6-04 > C6-03.
Upper/lower limit error of C6-03 to
5.0kHz

Parameter setting incorrect.

Check the program settings and
correct the errors.

ERR
EEPROM R/W Err

It does not match at EEPROM write.

« Power supply isturned OFF.
« Parameter isreset repeatedly.

« Cycle power off and on to Drive.
« Do afactory initiaization (A1-03).
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€ Auto-Tuning Faults

Auto-tuning faults are shown below. When the following faults are detected, the fault is displayed on the digital operator and

the motor coasts to a stop during operation. The fault contact is not activated.

Table 6.4 Auto-Tuning Displays and Processing
Digital Operator Display Probable Cause Corrective Action
» Thereis an error in the data input
Er- 01 for autotuning.  Check input data.

Fault * Thereisan error in therelationship | « Check Drive and motor capacity.
between the motor output and the | « Check motor rated current.
motor rated current.

 Check input data.
Er - 02 A minor fault is detected during  Check wirings and around the
Minor Fault auto-tuning. machine.
* Check the load.
The STOP key is pressed during
Er - 03 ; L2
auto-tuning, and the auto-tuning is -
STOP key .
interrupted.
Auto-tuning is not completed within » Checkiinput dat_a_
g o » Check motor wiring.
Er - 04 the specified time. )
. . « If amotor and amachine are
Resistance The auto-tuning result became other .
connected, disconnect the motor
than the parameter set range. :
from the machine.
« Current flow exceeded the motor
rated current.
Er-12 « Current detection value symbol  Check current detection circuit,
I-det. Circuit was reversed. wiring and mounting procedure.
* Any of U/TI, V/T2, and W/T3 has
open-phase.
Auto-tuning did not finish within the
Er - 13 settime. » Check motor wirin
Leakage Inductance Fault Tuning result became other than the 9
parameter setting range.
End -3 Rated current set value is set too » Check input data (especially,
Data Invalid high motor output current and motor
’ rated current value).
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@ Digital Operator COPY Function Faults

These faults can occur occurred during the operator COPY function. Fault content is displayed on the operator. An error

during the COPY function does not activate the fault contact output or alarm output.

Table 6.5 Digital Operator COPY Function Faults
Function Digital Operator Display Probable Causes Corrective Action
PRE \(,)vs;]gnl :;:SDE tt; lotrt))erwa;grevz\i/;)sarameter Set 03-02 to 1 to enable writing parameters
READ IMPOSSIBLE write-protected (03-02 = 0), with the Digital Operator.
READ IFE The read data length does not agree. : Eﬁpeiit :::;e??al Operator cable
Function READ DATA ERROR | Thewrite dataisincorrect. -D1gital p :
* Replace digital operator.
RDE An attempted write of a parameter to : éelg\ejvatl ?gg:dml tage has been detected.
DATA ERROR EEPROM on the Digital Operator failed. « Replace Digital Operator.
CPE The Drive product code or software number | Use COPY function for the same product
ID UNMATCHED is different. code and software number.
VAE ;I;]Zeccapai(i:;tyi gft:]geDDini\t/; k())a r;?a:t:g?;z and Use COPY function for the same Drive
INV. KVA UNMATCH 16 Capacity gital Op capacity.
different.
CRE -(I:-:ei ggr;trr]cd)l thmeetorc];ctjrglf ::;Ec:j\ﬁ?ﬁ:g Use the COPY function for the same
COPY CONTROL UNMATCHED P! ) control method.
. Digital Operator are different.
Function
CYE The parameter written to the Drive was
COPY ERROR compared with the parameter in the Digital | COPY retest.
Operator and they were different.
The checksum in the Drive parameter area
CSE was compared with the checksum in the Retrv the co
SUM CHECK ERROR | Digital Operator parameter area and they y Py.
were different.
Verify VYE The set value of the digital operator and the Eﬁg ggg T:rr]glege?ed verify it is
Function VERIFY ERROR Drive do not match. retested ' y
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Drive Troubleshooting

Due to parameter setting errors, faulty wiring, etc., the Drive and motor may not operate as expected when the system is started
up. If this occurs, use this section as areference and apply the appropriate measures.

If afault is displayed on the digital operator, refer to Fault Detection, Table 6.1.

@ If Parameter Cannot Be Set

Use the following information if a Drive parameter cannot be set.

B The display does not change when the INCREASE and DECREASE keys are pressed.
The following causes are possible.

The Drive is operating (Drive mode).
There are some parameters that cannot be set during operation. Remove the run command and then set the parameters.

Parameter write enable is input.

This occurs when "parameter write enable” (set value: 1B) is set for a multi-function digital input terminal (H1-01 to H1-05).
If the parameter write enable input is OFF, the parameters cannot be changed. Turn it ON and then set the parameters.

Passwords do not match. (Only when a password is set.)

If the parameter A1-04 (Password) and A1-05 (Password Setting) numbers are different, the parameters for theinitialize mode
cannot be changed. Enter the correct password in A1-04.

If you cannot remember the password, display A1-05 (Password Setting) by pressing the Shift/Reset Key and the MENU Key
simultaneously whilein the A1-04 display. Reset the password and input the reset password in parameter A1-04.

B OPEO1 through OPEL11 is displayed.
The set value for the parameter iswrong. Refer to Operator Programming Errorsin this chapter and correct the setting.

B CPFOO or CPFO1 is displayed.

Thisis a Digital Operator communications error. The connection between the Digital Operator and the Drive may be faulty.
Remove the Digital Operator and then re-install it.
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@ If the Motor Does Not Operate

Use the following information if the motor does not operate.
B Ensure the digital operator is securely connected to the Drive.

B The motor does not operate when the HAND key on the Digital Operator is pressed.
The following causes are possible:

The Speed Command (Frequency Reference) is too low.

If the Speed Command (frequency reference) is set below the frequency set in E1-09 (Minimum Output Frequency), the Drive
will not operate.

Rai se the Speed Command to at least the minimum output frequency.

B The motor does not operate when an external run command is input.
The following causes are possible.

The Drive is not in Drive mode.

If the Drive is not in Drive mode, it will remain in ready status and will not start. Press the MENU key once and press the
DATA/ENTER key. The Drive is now in Drive mode.

The Speed Command is too low.

If the Speed Command is set below the frequency set in E1-09 (Minimum Output Frequency), the Drive will not operate.
Rai se the Speed Command to at least the minimum output frequency.
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B The motor stops during acceleration or when aload is connected.

The load may be too high. The Drive has a stall prevention function and an automatic torque boost function, but the motor
responsiveness limit may be exceeded if acceleration is too rapid or if the load is too great. Lengthen the acceleration time
(CI-01) or reduce the load. Also consider increasing the motor size.

B The motor only rotates in one direction.

"Reverse run prohibited" may be selected. If b1-04 (Prohibition of Reverse Operation) is set to 1 (reverse run prohibited), the
Drive will not receive reverse run commands. Thisis the default to use both forward and reverse operation, set b1-04 to 0, and
operate in Auto mode.

€ The Direction of the Motor Rotation is Reversed

If the motor rotates in the wrong direction, the motor output wiring is incorrect. When the Drive U/T1, V/T2, and W/T3
terminals are properly connected to the motor, the motor operates in a forward direction when a forward run command is
received. The forward direction depends on the manufacturer and the motor type, so be sure to check the specifications.

The direction of rotation can be reversed by switching any two wires among U/TI, V/T2, and W/T3.

@ If the Motor Does Not Put Out Torque or If Acceleration is Slow

Use the following information if the motor does not output torque or if acceleration is too slow.

B The stall prevention level during acceleration is too low.

If the value set for L3-02 (Stall Prevention Acceleration Level) istoo low, the acceleration time will be too long. Check to be
sure that the set value is suitable.

B The stall prevention level during running is too low.

If the value set for L3-06 (Stall Prevention Level during Running) is too low, the motor speed and torque will be limited.
Check to be sure that the set value is suitable.

@ If the Motor Operates at a Higher Speed Than the Speed Command

Use the following information if the motor operates at a higher speed than the Speed Command.

B A signal is being input to the Speed Command (current) terminal A2.
If apreset frequency reference is selected, the preset reference takes priority over the normal reference.

If the PI mode of operation is enabled, the Drive output frequency will change to regulate the process variable to the desired
setpoint. Then, the Drive speed may go to maximum.
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& If the Motor Overheats

Take the following steps if the motor overheats.

B The load is too high.

If the motor load is too high and the motor is used when the effective torque exceeds the motor's rated torque, the motor will
overheat. Reduce the load amount by either reducing the load or increasing the accel eration/decel eration times. Also consider
increasing the motor size.

B The ambient temperature is too high.

The motor rating is determined by a particular ambient operating temperature range. The motor will overheat if it is run
continuoudly at the rated torque in an environment where the maximum ambient operating temperature rating is exceeded.
L ower the motor's ambient temperature to within its acceptable range.

B The withstand voltage between the motor phases is insufficient.

When the motor is connected to the Drive output, Voltage surges are generated by standing waves that can occur with certain
combinations of Drive carrier frequency and motor cable length. Normally the maximum surge voltage is three times the
Drive's input power supply voltage (i.e., 1200VAC for a 480VAC). Be sure to use a motor with a withstand voltage between
the motor phases that is greater than the maximum surge voltage. In particular, when using a 480VAC Drive, use an inverter-
duty (NEMA MG1, Parts 30 & 31) motor. Motor protection filter can also be an effective measure.

@ If Peripheral Devices Like PLCs or Others are Influenced by Starting or Running
Drive

W If noise is generated by Drive switching, implement the following countermeasures:

1. Changethe Drive's Carrier Frequency Selection (C6-02) to lower the carrier frequency. Thiswill help to reduce the
amount of internal switching.

Install an Input Noise Filter at the Drive'sinput power terminals.

Use metal conduit. Electric waves can be shielded by metal, so encase the Drive and power wires in metal.

Ground the Drive and motor.

Separate main circuit wiring from control wiring.

akrowd

Diagnostic & Troubleshooting 6 - 19



@ If the Ground Fault Interrupter Operates When the Drive is Run

The Drive performs internal switching, so there is a certain amount of leakage current. This may cause an external ground
fault interrupter to operate and cut off the power supply. Whenever possible, use a ground fault interrupter with a high leakage
detection level (i.e., a sengitivity current of 200 mA or greater per unit, with an operating time of 0.1 s or more), or one that
incorporates high frequency countermeasures (i.e., one designed for use with Drives). It will also help to change the Drive's
Carrier Frequency Selection (C6-02) to lower the carrier frequency. In addition, remember that the leakage current increases
asthe cableislengthened.

@ If There is Mechanical Vibration

Use the following information when there is mechanical vibration.

B The application is making unusual sounds.
The following causes are possible.

There may be resonance between the mechanical system's natural frequency and the carrier frequency.

Thisis characterized by the motor running with no noise generation, but the machinery vibrates with a high-pitched whine. To
prevent this type of resonance, adjust the carrier frequency with parameters C6-02 to C6-05.

There may be resonance between an applications characteristic frequency and the output frequency of
the Drive.

To prevent this from occurring, use the jump frequency functions in parameters d3-01 to d3-04, or have the driven motor and
load balanced to reduce vibration.

B Oscillation and hunting are occurring with V/f control.

The gain adjustment may be insufficient. Reset the gain to a more effective level by raising the value of C4-02 (Torque
Compensation Primary Delay Time Parameter) and then lowering the setting of n1-02 (Hunting Prevention Gain).

W Oscillation and hunting are occurring with Pl control.
If there is oscillation or hunting during Pl control, check the oscillation cycle and individually adjust P and | parameters.

 Disableintegral (1) control
» Reduce the proportional gain (P) until hunting stops
 Reintroduce the integral function, starting with long integral time values, to eliminate the P offset
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@ If the Motor Rotates Even When Drive Output is Stopped

If the motor rotates even when the Drive is stopped, the DC injection braking may be insufficient. If the motor continues
operating at low speed, without completely stopping after a stop has been executed, it means that the DC injection braking is
not decelerating the motor enough. Adjust the DC injection braking as follows:

« Increase the parameter b2-04 (DC Injection Braking (initial excitation) Time at Stop) setting.
« Increase the parameter b2-02 (DC Injection Braking Current) setting.

@ If Zero Volts is Detected When a Motor is Started, or Stalls

Generation of 0 V (main circuit voltage) and stalling can occur if a motor is turning when it is started and the DC injection
braking isinsufficient.

This can be prevented by slowing motor rotation by DC injection braking before starting. Increase parameter b2-03
(DC injection braking time at start) setting.

@ If Output Frequency Does Not Rise to Frequency Reference

Use the following information if the output frequency does not rise to the Speed Command.

B The Speed Command is within the jump frequency range.

When the jump frequency function is used, the output frequency does not change within the jump frequency range. Check to
be sure that the Jump Frequency (parameters d3-01 to d3-03) and Jump Frequency Width (parameter d3-04) settings are
suitable.

B The frequency reference upper limit has been reached.
The output frequency upper limit is determined by the following formula:

Freq Ref Upper Limit = Maximum Output Frequency (E1-04) x Frequency Reference Upper Limit (d2-01) / 100

Check to be sure that the parameter E1-04 and d2-01 settings are suitable.
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Drive Main Circuit Test Procedure

Prior to removing any protective cover or wiring any part of the Drive, remove all power sources, including

main input power and control circuit power. Wait a minimum of 5 minutes after power removal, before
WARNING removing any cover. The charge lamp located within the Drive should be off prior to working inside. Even if

the charge lamp is off, one must measure the AC input, output, and DC Bus potential to insure safe levels

prior to resuming work. Failure to adhere to this warning may result in personal injury or death.

Before attempting any troubleshooting checks, make sure that the three-phase power is disconnected and | ocked out. With power removed from
the unit, the DC bus capacitors will stay charged for several minutes. The Charge LED in the Drive will glow red until the DC bus voltage is
below 10V dc. To ensure that the DC busis completely discharged, measure between the positive and negative bus with a DC voltmeter set to

the highest scale.

Table 6.6 Main Circuit Test Procedure

Check

Procedure

Measure DC Bus Voltage

3.

Set the digital multi-meter to its highest VDC scale.

Measure between 0 1 and (-) for the following check:

Place the positive (red) meter lead on O 1.

Place the negative (black) meter lead on (-).

If the measured voltage is < 10Vdc, it is safe to work inside the Drive.
If not, wait until the DC Bus has completely discharged.

Input Diodes
(D1-D12 or Q1)

The input diodes rectify or transform the three-phase input AC voltage
into aDC voltage.

1
2.

10.

Set adigital multi-meter to the Diode Check setting.
Place the positive (red) meter lead on terminal R/L1.
Place the negative (black) meter lead on terminal O 1.
Expected reading is about 0.5 Volts.

Place the positive (red) meter lead on terminal S/L2.
Place the negative (black) meter lead on terminal O 1.
Expected reading is about 0.5 Volts.

Place the positive (red) meter lead on terminal T/L3.
Place the negative (black) meter lead on terminal O 1.
Expected reading is about 0.5 Volts.

Place the positive (red) meter lead on terminal R/L1.
Place the negative (black) meter lead on terminal (-).
Expected reading is OL displayed.

Place the positive (red) meter lead on terminal S/L2.
Place the negative (black) meter lead on terminal (-).
Expected reading is OL displayed.

Place the positive (red) meter lead on terminal T/L3.
Place the negative (black) meter lead on terminal (-).
Expected reading is OL displayed.

Place the positive (red) meter lead on terminal (-).
Place the negative (black) meter lead on terminal R/L1.
Expected reading is about 0.5 Volts.

Place the positive (red) meter lead on terminal (-).
Place the negative (black) meter lead on termina S/L2.
Expected reading is about 0.5 Volts.

Place the positive (red) meter lead on terminal (-).
Place the negative (black) meter lead on terminal T/L3.
Expected reading is about 0.5 Volts.
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Table 6.6 Main Circuit Test Procedure (Continued)

Check Procedure
11. Place the positive (red) meter lead on termina O 1.
Place the negative (black) meter lead on termina R/L 1.
Expected reading is OL displayed.
Input Diodes 12. Place the positive (red) meter lead on terminal O 1.

(D1-D12 or Q1)

Place the negative (black) meter lead on terminal S/L2.
Expected reading is OL displayed.

13. Place the positive (red) meter lead on termina O 1.
Place the negative (black) meter lead on terminal T/L3.
Expected reading is OL displayed.

Soft Charge Resistor Check
(R1, R2, 6PCB)

The soft charge resistor works in conjunction with the soft charge contactor to slowly charge
the DC bus capacitors to minimize the inrush current when power is applied to the Drive.

1. Conduct avisual inspection. Check for physical damage.

2. Setadigital multi-meter to the R x 1 scale.

3. If theresistor is damaged, the measured value will be infinite ohms.

Soft Charge Contactor
(K1)

The purpose of the soft charge contactor is to bypass the soft charge resistor after the DC bus

voltage has reached its normal operating level.

1. Conduct avisual inspection. Check for physical damage.

2. Setadigital multi-meter tothe R x 1 scale.

3. On Driveswith a board-mounted contactor, verify that each contact
resistance measures infinite ohms.

4. On Driveswithout a board-mounted contactor, press the plunger in, and verify that each
contact measures zero ohms.

5. On Driveswithout a board-mounted contactor, release the plunger, and verify that the
resistance is the ohmic value of the soft charge resistor.

6. On Driveswith a board-mounted contactor, verify that the contactor coil measures about
300 ohms. The coil can be tested by applying the appropriate voltage to verify the con-
tacts change states.

7. On Drives without a board-mounted contactor, verify that the 230VAC contactor coil
measures about 175 ohms. The coil can be tested by applying the appropriate voltage to
verify the contacts change states.

8. On Driveswithout a board-mounted contactor, verify that the 24V dc auxiliary coil
measures about 2.2M ohms. The coil can betested by applying the appropriate voltage to
verify the contacts change states.

DC Bus Fuse
(F1)

The DC bus fuseislocated in the negative portion of the DC Bus. The DC bus fuseis used to
protect the main circuit componentsif the output transistors short. If the DC busfuseis open,
at least one of the output transistors has failed. When atransistor fails, thereis a short
between the positive and negative portions of the DC Bus. The DC bus fuse does not protect
the transistors, but protectsthe rest of the main circuit from the high current present during a
short. Never replace the DC bus fuse without first checking all of the output transistors.
1. Setadigital multi-meter to the R x 1 scale.
2. Place one lead of the multi-meter on one side of the fuse and place the other lead of the
multi-meter on the other side of the fuse.
3. If thefuseisgood, the measured value will be zero ohms.
If the fuseis bad, the measured value will be infinite ohms.
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Table 6.6 Main Circuit Test Procedure (Continued)

Check

Procedure

Output Transistors

(Q1-Q12)

The output transistors are used to switch the DC bus voltage to alow current to flow to the

motor.

1. Set adigital multi-meter to the Diode Check setting.

2 Placethe positive (red) meter lead on terminal U/T1.
Place the negative (black) meter lead on terminal O 1.
Expected reading is about 0.5 Volts.

3 Placethe positive (red) meter lead on terminal V/T2.
Place the negative (black) meter lead on terminal O 1.
Expected reading is about 0.5 Volts.

4 Placethe positive (red) meter lead on termina W/T3.
Place the negative (black) meter lead on terminal O 1.
Expected reading is about 0.5 Volts.

5 Placethe positive (red) meter lead on terminal U/T1.
Place the negative (black) meter lead on terminal (-).
Expected reading is OL displayed.

6. Placethe positive (red) meter lead on terminal V/T2.
Place the negative (black) meter lead on terminal (-).
Expected reading is OL displayed.

7 Placethe positive (red) meter lead on terminal W/T3.
Place the negative (black) meter lead on terminal (-).
Expected reading is OL displayed.

8 Placethe positive (red) meter lead on terminal (-).
Place the negative (black) meter lead on termina U/T1.
Expected reading is about 0.5 Volts.

9 Placethe positive (red) meter lead on terminal (-).
Place the negative (black) meter lead on terminal V/T2.
Expected reading is about 0.5 Volts.

10 Place the positive (red) meter lead on terminal (-).
Place the negative (black) meter lead on terminal W/T3.
Expected reading is about 0.5 Volts.

11. Pace the positive (red) meter lead on termina O 1.
Place the negative (black) meter lead on terminal U/T1.
Expected reading is OL displayed.

12. Place the positive (red) meter lead on terminal O 1.
Place the negative (black) meter lead on termina V/T2.
Expected reading is OL displayed.

13. Place the positive (red) meter lead on terminal O1.
Place the negative (black) meter lead on terminal W/T3.
Expected reading is OL displayed.

Control Power Fuse

All Drives have a Control Power Fuse. The fuseislocated on either the Power PCB (3PCB)
or the Gate Drive PCB (3PCB). The Control Power Fuse protects the primary switching
mode power supply.
1. Set adigital multi-meter to the R x 1 scale.
2. Place onelead of the multi-meter on one side of the fuse and place the other lead of the
multi-meter on the other side of the fuse.
3. If thefuseisgood, the measured value will be zero ohms.
If the fuse is bad, the measured value will be infinite ohms.
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Table 6.6 Main Circuit Test Procedure (Continued)

Check Procedure

The Heat Sink & Internal Cooling Fans cool the heat sink as well as the output transistor

modules of the Drive.

1. Conduct avisual inspection to ensure the fan turns freely.

2. If thereisno physical evidence that the fan is bad, the fan motor can be checked with a
digital mutli-meter.

. Set the digital multi-meter to the R x 1 scale.

. Measure across the fan motor terminals. If zero ohms are measured, conclude that the fan
motor is shorted. If infinite ohms are measured, conclude that the fan motor is burned
open.

5. If the fan is not working, then disconnect the fan and apply 24V dc to the fan to test the

motor.

24V dc Cooling Fans 3
(Heat Sink & Internal) 4

The Heat Sink Cooling Fans cool the heat sink to remove heat from the Drive.

1. Conduct avisual inspection to ensure the fan turns freely.

2. If thereis no physical evidence that the fan is bad, the motor can be checked with a
digital mutli-meter.

230/240VAC Cooling Fans 3. Setadigital multi-meter to the R x 1 scale.

(Heat Sink) 4. Measure across the fan motor terminals. If the fan motor is good, the measured value
should be about 500 ohms. If zero ohms are measured, conclude that the fan motor is
shorted. If infinite ohms are measured, conclude that the fan motor is burned open.

If the fan is not working, then disconnect the fan and apply 230/240VAC to the fan to
test the motor.

Large Drive units contain a Cooling Fan Fuse. It islocated on either the Gate Drive Board
(3PCB) or the Tap Change Board (8PCB). If the Cooling Fan Fuseis open, then the
230/240VAC cooling fans may be defective.
1. Setadigita multi-meter to the R x 1 scale.
Cooling Fan Fuse 2. Place one lead of the multi-meter on one side of the fuse and place the other lead of the
multi-meter on the other side of the fuse.
3. If thefuseisgood, the measured value will be zero ohms.
If the fuseis bad, the measured value will be infinite ohms.
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Drive Date Stamp Information

Thisinformation is used to determine when a Drive was built to seeif it iswithin itswarranty period. The date stamp islocated
on the lower right side of the Drive.

Fig 6.1 Date Stamp Location

PRD
00722 | «— Manufacture Date
INSP2 - __

Inspector
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Chapter 7
Maintenance

This chapter describes basic maintenance and inspection of the Drive and Bypass
unit. Please refer to these instructions to ensure that the Drive receives the proper
maintenance to maintain overall performance.

Y oY1) (= = 1 [ = T 2
Periodic INSPECtion ..........cooooiiiiiii i 2
Preventive MaiNtENANCE ........ovvvieiee et e s 3

Replacing Control Panel indicating lights or selector switches .. 4

Replacing The Relay Controller PCB: ........cccccoooiiiiviiiiiiiiinnnns 5
Drive Heatsink Cooling Fan Replacement .............cccccvvvvvvvvnnene. 6
Removing and Mounting the Drive Control Terminal Card ........ 8
Removing and Replacing the Drive in a Bypass Unit ..................... 9
Drive Replacement .........oooooiiiiiiiiiie e 9
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P7B Maintenance

@ Periodic Inspection

Check the following items during periodic maintenance.

The motor should not be vibrating or making unusual noises.

There should be no abnormal heat generation from the Drive and Bypass or motor.

The ambient temperature should be within the Drive and Bypass specification of -10°C to 40°C (14°F to 104°F).

The output current value shown in parameter U1-03 should not be higher than the motor rated current for an extended period
of time.

The cooling fan in the Drive and Bypass should be operating normally.

Always turn OFF the input power before beginning inspection. Confirm that the digital operator and indicator lights on the
front panel have all turned OFF, and then wait an additional five minutes before beginning the inspection. Be sure not to touch
terminals immediately after the power has been turned off. Doing so can result in electric shock. Please refer to Warnings on

pagei.

Table 7.1 Periodic Inspections With no Power Applied

Item Inspection Corrective Action
External terminals, Areall screws and bolts tight? Tighten loose screws and bolts firmly.
mounting bolts,
connectors, etc. Are connectors tight? Reconnect the loose connectors.
o N Clean off any dirt and dust with an air gun using
?
Coaling fins Arethefinsdirty or dusty~ clean and dry air at a pressure between 55-85 ps.
Bypass Operator
Interface PCB
Bypass Relay . : . _
Controller PCB Isthere any conductive dirt or oil mist on the Clilean 01;‘ g\ny (_1|rt and dust W'tt? anargun using
Control PCB PCBS? cea?an hr)l/)alrgtip[]mre etvgem:é‘;—S?ps.
Terminal PCB Replace the boards if they cannot be made clean.
Power PCB
Gate Drive PCBs
Contactors
Input Diodes Isthere any conductive dirt or oil mist on the Clean off any dirt and dust with an air gun using
Output Transistors modules or components? clean and dry air at a pressure between 55-85 psi.
or IPMs
DC bus capacitors Arethere any irregularities, such as Replace the capacitors or Drive.
discoloration or odor? )

Apply power to the Drive and Bypass, then conduct the following inspection.

Table 7.2 Periodic Inspections With Power Applied
Item Inspection Corrective Action

Isthere any abnormal noise or vibration, or has
the total operating time exceeded 20,000 hours.
Check U1-40 for elapsed cooling fan operation
time.

Cooling fan(s) Replace Cooling Fan.
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€ Preventive Maintenance

Table 7.3 Preventive Maintenance

Inspection Points Item Check Points Every 3-6 Months Yearly
Ambient Temperature v
Humidity v
Environment Dust v
Harmful Gas v
Generdl Oil Mist v
Equipment Abnormal vibration or noise v
AC Power Supply Main circuit & control voltage v
Loose lugs, screws & wires v
Hot spots on parts v
Corrosion
Corguctorst_& Wire Bent conductors v
onnections Breakage, cracking or discoloration v
Check spacing v
v
Transformers & Reactors Discoloration or Noise v
AC Power.Circuit & Terminal Blocks Loose, damaged v
Devices
Leakage v
DC Bus Capacitors Ruptures, broken, expansion v
Capacitance & insulation resistance v
Noisy v
Relays & Contactors Contact discoloration v
. Cracked v
Soft Charge Resistors Discoloration P
Speed reference voltage/current v
Control Circuits Operation 1/0 contact operation v
Relay logic
Abnormal fan noise v
Cooling System Cooling Fang/Fins & Heatsink L oose connectors v
Free of accumulation v
LEDs v
Keypad/Front Panel Digital Operator and Monitor display values v
Display Front Panel Key and selector switch functionality v
Clean v

If the Drive is used under the following conditions, it may be necessary to inspect more often:

High ambient temperatures, humidity or altitudes above 3,300 feet
Frequent starting and stopping

Fluctuations of the AC power supply or load
Excessive vibration and/or shock loading
Poor environment, including dust, metal particles, salt, sulfuric acid, chlorine
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@ Replacing Control Panel indicating lights or selector switches
Control panel pilot lights are modular, replaceable LEDs with aMTBF of 100,000 hours. LED type indicating lights are pro-
vided to improve the reliability well beyond that of incandescent bulbs.

To remove and replace the LEDs, remove 9 screws from the “Bypass Operator Interface PCB A3” located on the inside of the
enclosure door mounted Operator Panel.

PCB Mounting
Screws, 9 places

Fig 7.1 Removing PCB A3

PCB A3 will then lift off, exposing the LEDs and sel ector switch assemblies. Remove the ribbon cable connection from
CN203 as well as marking and disconnecting the terminations from CN204, CN205, CN206 and CN207, if required, to gain
access to the LED side of the circuit board A3.

Toreplace anindividual LED, slide asmall blade screwdriver beside the LED module and the retaining tabs on the socket that
is soldered to the circuit board, see Figure 7.2.

Maintenance 7-4



Twist the screwdriver just sufficiently to release the retainers while “rocking” the LED module in the socket.
Care must be exercised to avoid breaking off the delicate retaining tabs. If retaining tabs break off, then the complete PCB A3
should be replaced (see appendix F for part numbers).

LED Module

LED Socket

LED Module Retaining Tabs

Fig 7.2 Removing an LED

The new LED module (see appendix F for part numbers) is simply pushed firmly into the same location on the socket until the
retainers snap into place. Then reassemble the PCB A3 to the operator panel on the inside of the enclosure door, using the 9
screws previously removed.

This procedure is al so employed to replace the Selector Switch modules on the “ Bypass Operator Interface PCB A3”.

@ Replacing The Relay Controller PCB:

The Bypass controller relays are not individually replaceable, the “ Bypass Relay Controller PCB A2 assembly must be

replaced (see appendix F for part numbers). The “Bypass Relay Controller PCB A2 islocated on the | eft hand side of the wall
mount enclosure, adjacent to the door hinge.

To remove PCB A2, disconnect the ribbon cable connectors at CN102 A, CN102 B and CN103. Mark and disconnect the
wiresfrom TB CN102 C aswell as marking and disconnecting all field wiring from terminal block TB1.

Remove the 5 nuts securing the circuit board to the side wall of the enclosure, lift out and replace the “ Bypass Relay Controller
PCB A2’ assembly with anew one (see appendix F for part numbers).
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@ Drive Heatsink Cooling Fan Replacement

B Drive Models CIMR-_ _ _20P4 thru 2018 (25 HP@208V/240V) and 40P4 thru 4018
(30 HP@480V)

IMPORTANT If the Drive is mounted with the heatsink external to the enclosure, as it is in Bypass units, the cooling fan
can only be replaced by removing the Drive from the enclosure. See “Removing and Replacing the Drive”

in this chapter.

A cooling fan is attached to the bottom of the Drive.

If the Drive is installed using the mounting holes on the back of the Drive heatsink, the cooling fan can be replaced without
removing the Drive from the enclosure panel.

B Removing the Drive Heatsink Cooling Fan

1. Alwaysturn OFF the input power before removing and installing the heatsink cooling fan.

2. Pressinontheright and left sides of the fan cover in the direction of arrows “1” and then pull the fan out in the direction
of arrow “2”".

3. Pull out the cable connected to the fan from the fan cover and disconnect the power connector. See Figure 7.3.

4. Openthefan cover on the left and right sides in the direction of arrows “3” and remove the fan cover from the fan.

Air fiow direction

Connector

Fig 7.3 Cooling Fan Replacement Procedure

W Installing the Drive Heatsink Cooling Fan

1. Attach the fan cover to the cooling fan. Be sure that the air flow direction indicated by the arrows above faces into the
Drive.

2. Connect the power connector securely and place the power connector and cable into the fan cover.

3. Mount the fan cover on the Drive. Be sure that the tabs on the sides of the fan cover click into place on the Drive.
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B Drive Models CIMR-_ 2022 thru 2110 (30 HP and above @ 208V/240V)
and 4030 thru 4300 (40 HP and above @ 480V)

A cooling fan assembly is attached to the top inside the Drive. The cooling fan assembly includes the heat sink cooling fans
and theinternal cooling fan. The cooling fan(s) can be replaced without removing the Drive from the enclosure panel.

B Removing the Drive Cooling Fan Assembly
1. Alwaysturn OFF the input power before removing and installing the heatsink cooling fan assembly.
2. Remove the terminal cover, Drive cover, Digital Operator, and front cover from the front of the Drive.

3.  Remove the Control PCB bracket (if necessary) to which the cards are mounted. Remove all cables connected to the
Control PCB and remove the cooling fan power connector from the fan board (13 PCB) positioned near the top of the
Drive.

4. Remove the cooling fan power connectors from the gate Drive board (3PCB) positioned at the back of the Drive.
5. Remove the fan assembly screws and pull out the fan assembly from the Drive.
6. Remove the cooling fan(s) from the fan assembly.

B Mounting the Drive Cooling Fan Assembly

After attaching a new cooling fan, reverse the above procedure to attach all of the components.
When attaching the cooling fan to the mounting bracket, be sure that the air flow goes toward the top of the Drive.

i

ﬂﬂ )
° Hm

b ©

Air flow direction

Control PCB bracket 0 X Fan cover

Fig 7.4 Cooling Fan Assembly Replacement Procedure
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€ Removing and Mounting the Drive Control Terminal Card

The terminal card can be removed and mounted without disconnecting the control wiring.

Always confirm that input power is removed and the Charge LED is not lit before removing or mounting the

IMPORTANT )
terminal card.

B Removing the Drive Terminal Card

1. Remove theterminal cover on the Drive.

2. Removethe Digital Operator and front cover on the Drive.

3. Remove the wires connected to FE and NC on the terminal card.

4. Loosen the mounting screws on the left and right sides of the terminal card until they are free. It is not necessary to remove

the mounting screws completely. They are captive and self-rising.
5. Pull the terminal card out in the direction of the block arrow.

B Mounting the Drive Terminal Card
Reverse the removal procedure to mount the terminal card.
Confirm that the terminal card and the Control PCB properly meet at connector CN8 before insertion.

The connector pins may be bent if the terminal card isforced into place, possibly preventing correct Drive operation.

CN8

NV A

Mounting Screw

Mounting Screw

Fig 7.5 Terminal Card Removal Procedure
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Removing and Replacing the Drive in a Bypass Unit

@ Drive Replacement

If possible, save the existing drive programming by copying it to the memory in the keypad/operator via parameter 03-01.
When it has been determined that a Drive fault requires a Drive replacement (see Chapter 6), there are several steps required
before the Bypass will be operable again. First, a new Drive must be ordered. Begin by determining the model humber Drive
that isin the Bypass assembly.

Drive Model Number:

Warranty status determines whom you should contact to obtain a new Drive.

For aBypass unit that is still under warranty, begin by contacting Yaskawa Technical Support: 1-800-YASKAWA (927-5292),
dial 2 for Inverter and Drive Products, then 5 for technical support. Technical support may also be reached through e-mail at
DriveSupport@yaskawa.com.

A Yaskawa distributor should be contacted to replace a Drive that is no longer under warranty.

When the Drive arrives, verify that the Driveis the correct model number.

B Removing the Drive

Before installing the new Drive, the old Drive must be removed from the Bypass assembly. As a safety precaution, disconnect
the AC power line coming into the main Bypass circuit breaker to ensure that no power isin the Bypass unit.

Check the Drive DC Bus voltageto be sureit isat asafe level before working inside the Bypass enclosure. DC Busvoltage can
be monitored by the CHARGE status indicator LED, near the power terminals. Be sure the LED is extinguished before pro-
ceeding. Another method is to measure the DC voltage across terminals “+1” and “-” on the power terminal block.

-

DC Bus CHARGE Status

Terminal for DC -
Indicator LED

Bus Voltage

Fig 7.6 Drive Power Terminal Block
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Disconnect the cable from the Drive to the front panel mounted Digital Operator at the Drive end of the cable.

If a LonWorks option card is present, leave all the wires connected to the option card, disconnect the option card ground wire
at the Drive end and remove the option card from the Drive.

Leavethe field control wiring connected to the removable control terminal card and remove the control terminal card from the
Drive. Two captive screws on either side of the terminal card must be loosened, the ground wire removed from terminal FE,
and the terminal card must be separated from the control circuit board by sliding theterminal card off its Connector (CN8). Do
this carefully by pulling down evenly on both sides of the terminal card. See also page 7-9 for detailed instructions.

..':

3 J Connector
F ’ : A CN8
Terminal /L g : '
FE ; :
: - i S

Captive .
ot

Screw Screwg

Fig 7.7 Removable Control Terminal Card

The power terminal block for the three phase input and output power connectionsis not removable. All connections to the
power terminal block must be removed. Do not overlook the Drive ground wire. It is behind other wiring and will probably be
removed last. Observe the wire and terminal markings for all power wires, to ensure correct re-wiring to the new Drive. The
wires are labeled from the factory, but re-label any wires where labels may no longer be legible. Refer to Chapter 2 Electrical
Installation and the schematic diagram that was shipped with the original Bypass unit.

Once all wiring has been disconnected from the Drive, the Drive is ready to be removed from the enclosure.
Drives located in Bypass units are mounted differently than stand alone drives. A Drive in a Bypass unit is mounted such that
the heat sink is external to the enclosure. Mounting brackets are located on the top and bottom of the Drive, between the Drive

and the Drive's heat sink. These brackets are bolted to the reinforced Bypass back panel with the heat sink projecting through
an opening in the back panel and reinforcing frame.

T .l | TR

i

rs

Fig 7.8 Drive Top Mounting Bracket
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Drive Bottom Bracket

Reinforcing
Frame

Bypass Enclosure
Back Panel

[ =
Fig 7.10 Back Panel and Reinforcing Frame

To free the Drive, remove the bolts from the Drive mounting brackets (remove the bottom first). When free, pull the Drive
through the front of the Bypass enclosure by guiding the heat sink back through the opening in the back panel.

With the Drive out of the Bypass assembly, remove the mounting brackets from the old Drive by removing the bolts affixing
the mounting brackets to the Drive. Attach the mounting brackets to the new Drive using the bolts from the old Drive.

W Installing the Replacement Drive

Place the new Drive into the Bypass by sliding the heat sink through the opening in the rear of the Bypass enclosure. Line up
the holes on the mounting brackets with the holes in the reinforcing frame of the Bypass assembly. Use the mounting bolts
previously removed to re-affix the Drive to the Bypass back panel.

When the new Drive has been mounted in the Bypass enclosure, reconnect all power wiring and verify by checking the Bypass
schematic.

Re-mount the control terminal card to the Drive by sliding the terminal card into the connector (CN8) on the control circuit
board. Re-fasten the captive screws to the control PCB. Consult page 7-9 for detailed instructions.

Re-mount any option card, and re-connect all wiring from the option card to the Drive. Be sure to re-connect the ground wire
to the Drive.

With the Drive replacement complete, return power to the Bypass unit. Locate the start-up procedure for the Bypassin
Chapter 4 and follow the complete start-up procedure.
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B Programming the Replacement Drive

Replacement drives come from the factory with standard factory default parameter settings. They are not “ Bypass ready” and
the parameters in the replacement Drive will need to be modified for Bypass compatibility.

Several approaches to this may be available:

1. Thedigital operator/keypad from the old Drive may contain a copy of the parameter settings for this application. See
parameter 03-01 in Chapter 5 for instructions.

2. The customer may have afile of parameter settings for the PC software “ DriveWizard” which can be used to download
these values to the Drive. Information and instructions for DriveWizard are available at www.drives.com.

3. Page 2 of the Bypass Schematic has atable of Drive " Factory Parameter Settings’ for Bypass applications of drives. The
Bypass schematic was delivered as part of the original Bypass assembly and is re-produced in Chapter 2 of this manual.
These settings can be manually entered into the new Drive after setting the access level in parameter A1-01 to advanced
(“2: Advanced Level”).

Using one of these methods, 1oad the Drive with the Bypass “factory default” settings and verify correct Bypass operation.
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Appendix A
Parameters

This appendix lists all the parameter numbers and names, along with a description
of each. Also, below the parameter name in bold type is the abbreviated name as it
appears on the digital operator display/keypad.

Parameter LISt ......couoiiiiiiiiiiiee e 2
MONIEOT LIST ..viviiiii et e e 26
Fault Trace LiSt ...coovvviiiiieieeeeeee e, 28
Fault HIStory LISt ......cooiiiiiiiiii et e e 29
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Parameter List

Table 1: Parameter List

Parameter Parameter Name Description Setting Factory Menu
No. Digital Operator Display P Range Setting Location
Initialization

Language selection for digital operator display.
0: English
1: Japanese
: 2: Deutsch
A1-00 Language Selection : : ] .
. Sdlect Language 3 Fraﬂcals 0to6 0 Quick Setting
4: Italiano
5: Espanol
6: Portugues
*Not returned to factory setting by initialization
This setting determines which parameters are accessible.
A1-01 Access Level Selection 0: Operation Only i
. Access L evel 1 User Level Oto2 2 Programming
2: Advanced Level
Used to return all parameters to their factory or user setting.
0: No Initialize
1110: User Initialize (The user must set their own parameter
A1-03 Initialize Parameters default values and then parameter 02-03 must be set to “1” to save Oto 0 Programmin
Init Parameters them. If the parameter values are changed after 02-03 is set to “1”, 3330 9 9
the user default values can be restored by setting A1-03 to 1110.)
2220: 2-Wire Initial
3330: 3-Wire Initial
Password 1 When the value set into A1-04 does NOT match the value set into ’
AL04 | Enter Password A1-05, parameters A1-01 thru A1-03 and A2-01 thru A2-32 cannot. | 010 9999 0 Programming
be changed. All other parameters as determined by A1-01 can be
A1-05 ggg"’o"d 2 § changed. Parameter A1-05 can be accessed by pressing theMENU | 00 9909 0 Programming
ect Passwor key while holding the RESET key.
User Parameters
User Parameter 1 ’
A2-01 User Param 1 - Programming
User Parameter 2 ;
A2-02 User Param 2 - Programming
User Parameter 3 Selectsthe eters to be available in the User Access Level i
A2-03 parameters to be available in the User Access Lev } — Programmin
User Param 3 (A1-01 = 1). These are the only parameters accessible for the user blioO]' og 9
level. These parameters are not related to the User Initialize
: 03-02
function.
User Parameter 4 ;
A2-04 User Param 4 - Programming
User Parameter 5 .
A2-05 User Param 5 - Programming
User Parameter 6 ;
A2-06 User Param 6 - Programming
4 Denotes that parameter can be changed when the Drive is running.
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Table 1: Parameter List (Continued)

Parameter Parameter Name _ Setting Factory Menu
- ) Description ) )
No. Digital Operator Display Range Setting Location

User Parameter 7 .
A2-07 User Param 7 — Programming

User Parameter 8 ;
A2-08 User Param 8 - Programming

User Parameter 9 ’
A2-09 User Param 9 - Programming

User Parameter 10 .
A2-10 User Param 10 — Programming

User Parameter 11 ;
A2-11 User Param 11 - Programming

User Parameter 12 ’
A2-12 User Param 12 - Programming

User Parameter 13 .
A2-13 User Param 13 — Programming

User Parameter 14 ;
A2-14 User Param 14 - Programming

User Parameter 15 ’
A2-15 User Param 15 - Programming

User Parameter 16 .
A2-16 User Param 16 — Programming

User Parameter 17 ’
A2-17 User Param 17 - Programming

User Parameter 18 .
A2-18 User Param 18 - Programming

A2-19 User Parameter 19 Selects the parameters to be available in the User Access Level bi-01 _ Programming
User Param 19 (A1-01 = 1). Theseare the only parameters accessible for the user o
User Parameter 20 level. These parameters are not related to the User Initialize ) )
A2-20 function. 03-02 - Programming

User Param 20

User Parameter 21 .
A2-21 User Param 21 - Programming

User Parameter 22 .
A2-22 User Param 22 — Programming

User Parameter 23 ’
A2-23 User Param 23 - Programming

User Parameter 24 .
A2-24 User Param 24 - Programming

User Parameter 25 .
A2-25 User Param 25 — Programming

User Parameter 26 ’
A2-26 User Param 26 - Programming

User Parameter 27 .
A2-27 User Param 27 - Programming

User Parameter 28 .
A2-28 User Param 28 — Programming

User Parameter 29 ’
A2-29 User Param 29 - Programming

User Parameter 30 .
A2-30 User Param 30 - Programming

User Parameter 31 .
A2-31 User Param 31 — Programming

User Parameter 32 ’
A2-32 User Param 32 - Programming
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Table 1: Parameter List (Continued)

Parameter Parameter Name Description Setting Factory Menu
No. Digital Operator Display P Range Setting Location
Sequence

Selects the speed command (frequency reference) input source.
Frequency Reference 0: Operator - Digital preset speed d1-01
equency 1: Terminas - Analog Input Terminal A1 (or Terminal A2 see Quick Setting
b1-01 Selection 0to3 1
Reference Source parameter H3-13)
2: Serial Com - RS-485 terminals R+, R-, S+ and S
3: Option PCB - Option board connected at 2CN
Selects the run command input source.
. 0: Operator - "Hand" and "Off" keyson digital operator
b1-02 232 %grrn;emd Selection 1: Terminals - Contact Closure on Terminal S1 0to3 1 Quick Setting
2: Serial Com - RS-485 terminals R+, R-, S+ and S
3: Option PCB - Option board connected at 2CN
Selects the stopping method when the run command is removed.
0: Ramp to Stop
b1-03 Stopping Method Selection 1: Coast to Stop 0to3 0 Quick Setting
Sopping Method 2: DC Injection to Stop
3: Coast w/Timer (A new run command isignored if input before
thetimein C1-02 expires.)
Determines the forward rotation of the motor, and if reverse opera-
tionisdisabled.
) ) 0: Reverse Enabled ] ’
broa | RoverseOperation Selection | 1 Reverse Disshled 0t03 1 Quick Setting
P 2: Exchange Phase - Change direction of forward motor rotation.
3: ExchgPhs, Rev Dsbl - Change direction of forward motor
rotation and disable reverse operation.
0: Cycle Extern RUN - If the run command is closed when
switching from hand(local) mode to auto(remote) mode, the
Local/Remote Run Selection Drive will not run. .
b1-07 LOC/REM RUN Sel 1: Accept Extrn RUN - If the run command is closed when Oorl 0 Programming
switching from hand(local) mode to auto(remote) mode, the
Drive WILL run.
Run Command Selection 0: Disabled - Run command accepted only in the operation menu.
b1-08 During Program 1: Enabled - Run command accepted in al menus Oorl 0 Programming
RUN CMD at PRG (except when b1-02 = 0).
bl-11 Drive Delay Ti me Setting After arun command, Drive output will start after this delay time. 0to 600 Osec Programming
Wait to Run Time
Hand Frequency Reference S.electsthe spee;d‘c;mmand |n§$ Zource in hand mode.
b1-12 Selection O: Operator - Digital preset speed d1-01 ) Oorl 0 Programming
1: Terminas - Analog Input Terminal A1 (or Terminal A2 see
HAND Fref Source
parameter H3-13)
DC Braking
DC Injection Braking Start Setsthe frequency at which DC injection braking starts when ramp
b2-01 Frequency to stop (b1-03 = 0) is selected. If b2-01< E1-09, DC Injection 0.0t010.0 0.5Hz Programming
DCInj Sart Freq braking starts at E1-09.
DC Injection Braking P )
02-02 Current Se;lI ﬁls’: atlrgzﬁ rl 2'11 ter:t| on braking current as a percentage of the 0t0 100 50% Programming
DCInj Current ’
DClnjectionBraking Timeat | Setsthetime length of DC injection braking at start in units of 1 0.00to
b2-03 Start second. iO 00 0.00sec Programming
DCInj Time @ Start '
When b1-03 = 2 actual DC Injection timeis calculated asfollows:
b2-04* 10 * Output Frequency / E1-04. When b1-03 = 0, this
DC InjectionBraking Timeat | parameter determines the amount of time DC Injectionisapplied to 0.00to
b2-04 Stop the motor at the end of the decel ramp. This should be set to amin- iO 00 0.00sec Programming
DCInj Time @ Stop imum of 0.50 seconds when using HSB. Thiswill activate DC '
injection during the final portion of HSB and help ensure that the
motor stops completely.
Motor Pre-heat current in % of Drive rated current. Thisis used to
b2-09 Motor Pre-Heat Current keep the motor warm to prevent condensation and isused in 010100 0% Programming

Preheat Current

conjunction with adigital input (data= 60).
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Table 1: Parameter List (Continued)

Parameter Parameter Name Description Setting Factory Menu
No. Digital Operator Display P Range Setting Location
Speed Search
Enables/disables and selects the speed search function at start.
0: SpdsrchF Disable - Speed search at start is disabled
(estimated speed method is used at other times)
1: SpdsrchF Enable - Speed search is enabled
(estimated speed method)
2: Spdsrchl Disable - Speed search at start is disabled
b3-01 Speed Search Selection (current detection method is used at other times) 0to3 2 Programmin
SpdSrch at Sart 3: Spdscrhl Enable - Speed search is enabled 9 9
(current detection method)
Estimated Speed Method:
Actual motor speed and direction is estimated, then the motor is
ramped from that speed to the commanded speed.
Current Detection Method:
Current level ismonitored while output frequency isramped down.
Speed Search Deactivation _ )
Used only when b3-01 = 3. Sets the speed search operation current ]
b3-02 Current : 0to 200 120% Programming
SpdSrch Current as a percentage of Drive rated current.
Speed Search Deceleration P L .
b3-03 Time ;J;:gr?nlywhm b3-01 = 3. Sets the decel eration time during speed 0110100 2 0sec Programming
SpdSrch Dec Time )
. Speed Search Delay Time Delays the speed search operation after a momentary power loss to 0.0to ]
b3-05 Search Delay alow time for an external output contactor to re-energize. 20.0sec 0.2s2¢ Programming
Bidirectiona Speed Search o
b3-14 Selection (1): g]ﬁg Oorl 1 Programming
Bidir Search Sel ’
Delay Timers
Timer Function ON-Delay Used in conjunction with amulti-function digital input and amulti- 00to
b4-01 Time function digital output. This sets the anount of time between when 3600 0 0.0sec Programming
Delay-ON Timer the digital input is closed, and the digital output is energized. ’
Timer Function OFF-Delay Used in conjunction with amulti-function digital input and amulti- 00to
b4-02 Time function digital output. This sets the amount of time the output 3600 0 0.0sec Programming
Delay-OFF Timer stays energized after the digital input is opened. ’
PI Control
This parameter enables / disables the closed loop (PI) controller.
PI Mode Setting 0: Disabled ; B
b5-01 Pl Mode 1: Enabled (commanded speed becomes Pl setpoint) 01,3 0 Quick Setting
3: Fref+Pl
b5-02 Proportiona Gain Setting . ; 0.00to ] .
* P Gain Sets the proportional gain of the PI controller. 25,00 2.00 Quick Setting
b5-03 Integral Time Setting Sets the integral time for the PI controller. A setting of zero ; B
4 Pl | Time disablesintegral control. 0010 360.0 5.0se¢ Quick Setting
b5-04 Integral Limit Setting Sets the maximum output possible from the integrator. Set asa % 0.0to ] .
N PI I Limit of fmax. 100.0 100% | Quick Sefting
b5-06 PI Output Limit Sets the maximum output possible from the entire Pl controller. 0.00to ] .
* PI Limit Set asa % of fmax. 1000 100.0% | Quick Setting
Sets the amount of offset of the output of the PI controller. Setasa
% of fmax.
The Pl Offset Adjustment parameter has two different uses. Param-
eter b5-07 serves different functions depending on whether it is
used on astandard Pl loop or a Differential Pl loop.
g ] 1: Parameter b5-07 causes an offset to be applied to the output of »
b5‘07 IEII gfffngd]ustment the PI function in anon-Differential Pl loop. Every time the PI 128880 0.0% Quick Setting
output is updated, the offset is summed with the Pl output. This '
can be used to artificially kick-start aslow starting Pl loop.
2: If the Driveis configured for Differential Pl Regulation
(H3-09=16), then the PI Offset is the targeted maintained differ-
ential between the signal measured on analog input A1 and the
signal measured on analog input A2.
. Pl Primary Delay Time . .
b5-08 Constant Sets the amount of time for afilter on the output of the PI 0.00to 0.00seC Quick Setting
¢ . controller. 10.00
Pl Delay Time
Determines whether the PI controller will be direct or reverse
b5-09 Pl Output Level Selection acting. Oor1 0 Quick Setting

Output Level Sel

0: Normal Output (direct acting)
1: Reverse Output (reverse acting)

4 Denotes that parameter can be changed when the Drive is running.
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Table 1: Parameter List (Continued)

Parameter Parameter Name Description Setting Factory Menu
No. Digital Operator Display P Range Setting Location
. Pl Output Gain Setting ! . '
b5-10 Output Gain Sets the output gain of the Pl controller. 0.0t025.0 1.0 Quick Setting

. 0: 0 limit (when PI output goes negative Drive stops)
b5-11 glu?ult}t)lg;e\ézrse Selection 1: Reverse (when Pl goes negative Drive reverses) Oorl 0 Quick Setting
P 0 limit automatic when reverse prohibit is selected using b1-04
Pl Feedback Reference 0: Disabled
b5-12 Missing Detection Selection 1: Alarm Oto2 0 Quick Setting
Fb los Det Sel 2: Fault
Pl Feedback Loss Detection )
b5-13 Level mset;itn'li;' ffree‘ibefk '("S_%it)ec“ onlevel as apercentage of 00100 0% Quick Setting
Fb losDet Lvl equency '
Pl Feedback Loss Detection
b5-14 Time Sets the PI feedback |oss detection delay time in terms of seconds. 0.0t025.5 1.0sec Quick Setting
Fb losDet Time
Sleep Function Start
b5-15 Level Sets the leep function start frequency. 0.0t0 200.0 0.0Hz Quick Setting
Sleep Level
Sleep Delay Time . R ; )
b5-16 Sleep Time Sets the sleep function delay timein terms of seconds. 0.0t0 25.5 0.0sec Quick Setting
Pl Accel/Decel Time . ) : ] ’
b5-17 Pl Ace/Dec Time Applies an accel/decel time to the Pl setpoint reference. 0.0t0 25.5 0.0sec Quick Setting
Pl Setpoint Selection 0: Disabled . ’
b5-18 Pl Setpoint Sel 1 Enabled Oorl 0 Quick Setting
Pl Setpoint Value 0.00 to . ’
b5-19 PI Setpoint *Depends on b5-20. 100.00 0.00% Quick Setting
. Pl Setpoint Display Scaling Set display/setting unit of b5-19. ] .
b5-20 Setpoint Scaling 0to 39999 1 Quick Setting
Input Source Selection for Sleep function Mode.
PI Sleep Input Source 0: Pl Input ] .
b5-21 PI Sleep Source 1: Pl Setpoint 0to2 1 Quick Setting
2: Snooze
b5-22 Pl Snooze Level Setsthe Pl snooze function start level as a percentage of maximum ] .
¢ Snooze L evel frequency (E1-04). 010100 0% Quick Setting
b5-23 Pl Snooze Delax Time Sets the Pl snooze function delay time in terms of seconds. 0 to 3600 Osec Quick Setting
Snooze Delay Time
Pl SnoozeDeactivationLevel | When the Pl feedback drops below thislevel, normal Pl operation ] .
b5-24 Wake-Up Level starts again. Set as a percentage of maximum frequency (E1-04). 010100 0% Quick Setting
. Pl Setpoint Boost Setting Temporary increase of Pl setpoint to create an overshoot of the . '
b5-25 Setpoint Boost intended PI setpoint. 010100 0% Quick Setting
. Pl Maximum Boost Time Setsatime limitation for reaching temporarily boosted Pl setpoint ] .
b5-26 Max Boost Time (intended PI setpoint + b5-25). 010 3600 Osec Quick Setting
Pl Snooze Feedback Level PI snooze mode will be activated when Pl feedback is above this ] .
b5-27 Snooze Feedback level. Set as a percentage of maximum frequency (E1-04). 010100 60% Quick Setting
Pl Feedback Square Root .
b5-28 Function Selection (1): g]?é”;d Oorl 0 Quick Setting
Pl Feedback SqRt ’
Pl Square Root Gain - ) ; )
b5-29 PI Fb SqRt Gain A multiplier applied to the square root of the feedback. 0.00to0 2.00 1.00 Quick Setting
Output Square Root .
! : 0: Disabled ; ’
b5-30 Monitor Selection 1 Enabled Oorl 0 Quick Setting

Pl Out Moni SqRt

#Denotes that parameter can be changed when the Drive is running.
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Table 1: Parameter List (Continued)

Parameter Parameter Name Description Setting Factory Menu
No. Digital Operator Display P Range Setting Location
Energy Saving

Energy Saving Control Energy Savings function enable/disable selection
b8-01 Selection 0: Disabled Oorl 0 Quick Setting
Energy Save Sel 1: Enabled
Energy Saving Coefficient
b8-04 Value E?SCS)E)% D k(\allql,_(\jent Programming
Energy Save COEF i e
Power Detection Filter Time ) ) ) :
b8-05 KW Filter Time Used to fine-tune the energy savings function. 0 to 2000 20ms Programming
Search Operation Voltage
b8-06 Limit 0to 100 0% Programming
Search V Limit
Accel / Decel
C1-01 Acceleration Time 1 ) . 30.0sec ] )
A Accd Time 1 Sets the time to accelerate from zero to maximum frequency. Quick Setting
C1-02 Deceleration Time 1 ’ ’ 0.0 30.0sec f '
. Decd Time 1 Sets the time to decel erate from maximum frequency to zero. o Quick Setting
C1-03 Acceleration Time 2 Sets the time to accel erate from zero to maximum frequency when 6000.0 30.0sec Programmin
¢ Accel Time2 selected viaa multi-function input. od 9
C1-04 Deceleration Time 2 Sets the time to decel erate from maximum frequency to zero when 30.0sec Programmin
¢ Decel Time 2 selected viaa multi-function input. g 9
0.0
} Fast Stop Time Sets the time to decel erate from maximum frequency to zero for to :
C1-09 Fast Stop Time the "Fast Stop" function. 6000.0 10.0sec Programming
Accdl/Decel Setsthe frequ.ency for automaftic switching of accel / decel times.
C1-11 Switch Frequency Fout < C1-11: Accel/Decel Ti me 2 0.0to 0.0Hz Programming
Acc/Dec SW Fr Fout >= C1-11: Accel/Decel Time 1 200.0 !
& Multi-function input "Multi-Acc/Dec 1" has priority over C1-11.
S-Curve Acc/Dec
S-curve is used to further soften the starting ramp.
Thelonger the S-curve time, the softer the starting
S-Curve Characteristic a ramp. 0,00 to
C2-01 Accel Start '250 0.20sec Programming
SCrv Acc @ Sart .
Run
command™—ON ] OFF
Output fréquency
! C2-02
S-Curve Characteristic a X
C2-02 Accel End .C2-0 0.00t0250 | 0.20sec | Programming

SCrv Acc @ End

Time

4 Denotes that parameter can be changed when the Drive is running.
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Table 1: Parameter List (Continued)

Parameter Parameter Name Description Setting Factory Menu
No. Digital Operator Display P Range Setting Location
Torque Comp

] . . This parameter helps to produce better starting torque. It
C4‘01 Torque Compen_%tl on Gain determines the amount of torque or voltage boost based upon 0.00to 2.50 1.00 Programming
Torg Comp Gain :
motor current and motor resistance.
Torque Compensation This parameter adjusts a filter on the output of the torque
] Primary Delay Time compensation function. Increase to add torque stability, decrease to ;
C4-02 Torg Comp Time improve torque response. 0to 10000 200ms Programming
Carrier Freq
Carrier frequency sets the number of pulses per second of the out-
put voltage waveform.
0: Low Noise (Carrier frequency is randomly moduled for lower
audible noise)
. ) 1: Fc=2.0kHz
C6-02 gzr;irﬂfq“esngy Seledtion | 5 0= 50kHz oF |, k;/%mt Programming
& 3: Fc=8.0kHz ep
4: Fc=10.0 kHz
5: Fc=12.5kHz
6: Fc = 15.0 kHz
F: Program (Determined by the settings of C6-03 thru C6-05)
Carrier Frequency Upper
C6-03 Limit Maximum carrier frequency allowed when C6-02 = F. 0'4;%;5'0 D k(\allql,_(\jent Programming
CarrierFreq Max e
Carrier Frequency Lower
. - . _ 0.41t015.0 kVA .
C6-04 Limit ) Minimum carrier frequency allowed when C6-02 = F. KHz Dependent Programming
CarrierFreq Min
Carrier Frequency Propor- . ) )
C6-05 tional Gain Setstheirel ationship of output frequency to carrier frequency when 01099 0 Programming
. . C6-02=F.
CarrierFreq Gain
Preset Reference
d1-01 Frequency Reference 1 Digital preset speed command 1. Used when b1-01 = 0 and when ;
¢ Reference 1 in "hand" mode. Setting units are affected by 01-03. 0.00Hz Programming
d1-02 Frequency Reference 2 Digital preset speed command 2. Selected via multi-function input ;
¢ Reference 2 terminals. Setting units are affected by 01-03. OE'(:IOOIL? 0.00Hz Programming
di1-03 Frequency Reference 3 Digital preset speed command 3. Selected via multi-function input Vvaue .
¢ Reference 3 terminals. Setting units are affected by 01-03. 0.00Hz Programming
d1-04 Frequency Reference 4 Digital preset speed command 4. Selected via multi-function input ;
¢ Reference 4 terminals. Setting units are affected by 01-03. 0.00Hz Programming
0.00 to
di1-17 Jog Frequency Reference Speed command used when a jog is selected via multi-function E1-04 ;
¢ Jog Reference input terminals. Setting units are affected by 01-03. Value 6.00Hz Programming

4 Denotes that parameter can be changed when the Drive is running.
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Table 1: Parameter List (Continued)

Parameter Parameter Name Description Setting Factory Menu
No. Digital Operator Display P Range Setting Location
Reference Limits

Frequency Reference Upper Determines maximum speed command, set as a percentage of
d201 | Limit parameter B1-04. If speed command is above this value, actual 00t01100 | 100.0% | Quick Setting
Ref U Lo Drive speed will be limited to this value. This parameter appliesto
pper Limit
all speed command sources.
Determines minimum speed command, set as a percentage of
Frequency Reference Lower N ; -
d2-02 Limit parameter E1-04. If speed command is below this value, actual 00101100 | 00% | Quick Setting
L Drive speed will be set to this value. This parameter appliesto all
Ref Lower Limit
speed command sources.
Determines the minimum speed command, set as a percentage of
d Master Speed Reference parameter E1-04. If speed command is below this value, actual ;
2-03 Lower Limit - X : X ; 0.0t0 110.0 0.0% Programming
Refl L o Drive speed will be set to thisvalue. This parameter only applies
ower Limit :
to anaog inputs A1 and A2.
Jump Frequencies
g Jump Frequency 1 .
ds-01 Jump Freq 1 These parameters allow programming of up to three prohibited 0.0Hz Programming
JumD Frequency 2 frequency points for eliminating problems with resonant vibration
d3-02 Ju mp F?q P cy of the motor / machine. Thisfeature does not actually eliminatethe | 0.0to 200.0 0.0Hz Programming
prreq selected frequency values, but will accelerate and decelerate the
d3-03 Jump Frequency 3 motor through the prohibited bandwidth. 0.0Hz Programming
Jump Freg 3
. This parameter determines the width of the deadband around each
d3-04 ‘J]znr:]p Fézq;t:jewn::gt\':w dth selected prohibited frequency point. A setting of "1.0" will resultin 0.0t020.0 1.0Hz Programming
P adeadband of +/- 1.0 Hz.
Sequence
0: Disabled ;
d4-01 MOP Ref Memory 1 Enabled Oorl 0 Programming
Trim Control Level . .
d4-02 Trim Control Lvl Set the percentage of maximum speed to be added or subtracted via 010100 10% Programming

multi-function inputs.
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Table 1: Parameter List (Continued)

Parameter Parameter Name Description Setting Factory Menu
No. Digital Operator Display P Range Setting Location
V/F Pattern

Input Voltage Setting 15?2?1)0%/5)5'0 240v
E1-01 Input Voltage Set to the nominal voltage of theincoming line. 31010 510.0 180V Quick Setting
(480V)
0: 50Hz
1: 60 Hz Saturation
2: 50 Hz Saturation
3:72Hz
4:50Hz VT1
5:50Hz VT2
6:60Hz VT1
. 7:60Hz VT2 .
E1-03 wE Zaelneirt?osnd ection 8: 50 Hz HST1 Oto FF F Programming
9: 50 Hz HST2
A: 60 Hz HST1
B: 60 Hz HST2
C: 90 Hz
D: 120 Hz
E: 180 Hz
F: Custom V/F
FF: Custom w/o limit
Maximum Output Frequency 0.0to ;
E1-04 Max Frequency 200.0 60.0Hz Programming
Output voltage (V)
0t0 255.0 240V
E1-05 Maximum Output Voltage VMAX (240V) Programming
Max Voltage (E1-05) [~ """ttt 0t0510.0 480V
' ' (480V)
VBASE ' '
} Base Frequency E1-13 ! ! 0.0to Programming
E1-06 Base Frequency (E113) v 200.0 60.0Hz
] Mid Output Frequency A A 3.0Hz .
E1-07 Mid Frequency A VA : : 0.0t0 200.0 Programming
(E1-08) ' . ! 0t0 255.0
Mid Output Voltage A . . . (240V) )
E1-08 Mid Voltage A VMIN . ' ' Oto5100 | 18OVAC | Programming
(E1-10)[ "% . . . (480V)
ini FMIN FA FBASE FMAX
E1-09 Minimum Output Frequency 00102000 | 15Hz | Programming
Min Frequency (E1-09) (E1-07) (E1-06) (E1-04)
Frequency (Hz)
To set V/f characteristicsin a straight line, set the same values for 010 255.0
’ E1-07 and E1-09. In this case, the setting for E1-08 will be disre- 10 255.
Mid Output Voltage (240V) ;
E1-10 Min Voltage garded. 0105100 10.8VAC | Programming
! 9 Always ensure that the four frequencies are set in the following :
manner: (480v)
E1-04 (FMAX) = E1-06 (FA) > E1-07 (FB) = E1-09 (FMIN)
Mid Output Frequency B 0.0to ’
E1-11 Mid Frequency B 200.0 0.0Hz Programming
0t0 255.0
: Mid Output Voltage B (240V) ;
El-12 Mid Voltage B Set only when V/f isfinely adjusted at rated output range. 0to0 510.0 0.0VAC Programming
Adjustment is not normally required. (480V)
0t0 255.0
Base Voltage (240V) ;
E1-13 Base Voltage oto5100 | QOVAC | Programming
(480V)
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Table 1: Parameter List (Continued)

Parameter Parameter Name Description Setting Factory Menu
No. Digital Operator Display P Range Setting Location
Motor Setup

Motor Rated Current 10% to kVA ] )
E2-01 Motor Rated FLA Set to the motor nameplate full load amps. 200% Dependent Quick Setting
L kVA kVA .
E2-03 No-Load Current Sets the magnetizing current of the motor. Dependent Dependent Programming
Motor Line-to-Line : ’
E2-05 Resistance Pha_se to phase motor resistance, normally set by the autotuning 0.000 to 0.8420 Programming
. routine. 65.000
Term Resistance
Com OPT Setup
Sets the stopping method for option PCB communications error
(BUSfault). Active only when acommunications option PCB is
Operation Selection after installed and when b1-01 or b1-02 = 3.
F6-01 Communication Error 0: Ramp to Stop 0to3 1 Quick Setting
Com BusFlt Sel 1: Coast to Stop
2: Fast-Stop
3: Alarm Only
Input Level of External Fault
. from Communication Option | 0: Always detected ;
F6-02 Card 1: Detected only during operation Oorl 0 Programming
EFO Detection
Stopping Method for 0: Ramp to Stop
External Fault from 1: Coast to Stop ;
F6-03 Communication Option Card | 2: Fast-Stop Oto3 1 Programming
EFO Fault Action 3: Alarm Only
Current Monitor Display Unit ' .
F6-05 Selection 0: A Display Oorl 0 Programming

Current Unit Sel

1: 100%/8192 (Drive Rated Current)
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Table 1: Parameter List (Continued)

Parameter Parameter Name Description Setting Factory Menu
No. Digital Operator Display P Range Setting Location
Digital Inputs

0: 3-wire control
FWD/REV selection for 3-wire sequence
1: Local/Remote Sel
Hand/Auto Selection - Closed = Hand, Open = Auto
2: Option/Inv Sel
Sel ects source of speed command and sequence
Closed = Option Card, Open = b1-01 & b1-02
3: Multi-Step Ref 1
Closed = speed command from d1-02 or Aux Terminal
Terminal S3 Function Open = speed command determined by b1-01
H1-01 Selection 4; Multi-Step Ref 2 )
Terminal S3 Sd Closed = speed command from d1-03 or d1-04 Oto6E 24 Programming
Open speed command determined by b1-01
6: Jog Freq Ref
Closed = speed command from d1-17
Open = speed command determined by b1-01
7: Multi-Acc/Dec 1
Closed = Accel & Decel Ramps determined by C1-03 & C1-04
Open = Accel & Decel Ramps determined by C1-01 & C1-02
8: Ext BaseBlk N.O.
Closed = Output transistors forced off, Open = Normal operation
9: Ext BaseBIk N.C.
Closed = Normal Operation, Open = Output transistors forced
off
A: Acc/Dec RampHold
Closed = Acceleration suspended and speed held, Open =
Normal Operation
C: Term A2 Enable
Closed = Terminal A2 is active, Open = Terminal A2 isdisabled
F: Term Not Used
Terminal has no effect
10: MOP Increase
Closed = Speed Command Increases, Open = Speed Command
Terminal $4 Function Held. . L .
H1-02 Selection Must be set in conjunction with MOP Decrease and b1-02 must .
Terminal $4 Sel besetto 1. 0to 6E 14 Programming

11: MOP Decrease
Closed = Speed Command Decreases, Open = Speed Command
Held.
Must be set in conjunction with MOP Increase and b1-02 must
besetto 1.

(Continued on next page)
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Table 1: Parameter List (Continued)

Parameter Parameter Name Description Setting Factory Menu
No. Digital Operator Display P Range Setting Location
12: Forward Jog
Closed = Drive runs forward at speed command entered into
parameter d1-17.
13: Reverse Jog
Closed = Driverunsin reverse at speed command entered into
parameter d1-17.
14: Fault Reset
Closed = Resets the Drive after the fault and the run
command have been removed.
15: Fast-Stop N.O.
Closed = Drive decelerates using C1-09, regardless of run
command status.
17: Fast-Stop N.C.
Closed = Normal operation
Open = Drive decelerates using C1-09, regardless of run
. i command status.
H1-03 Terminal S5 Function 18: Timer Function _ 3 2.wire .
Selection Input for independent timer, controlled by b4-01 and b4-02. Oto 6E 0 3-wire | Programming
Terminal S5 Sel ’

19:

1B:

1C:

1D:

Used in conjunction with a multi-function digital output.
Pl Disable
Turns off the Pl controller, and Pl setpoint becomes speed
command.

Program L ockout
Closed =All parameter settings can be changed.
Open = Only speed command at U1-01 can be changed.
TrimCtl Increase

Closed = Increase motor speed by value in d4-02.

Open = Return to normal speed command.

Not effective when using d1-01 thru d1-04 as a speed
command.

Must be used in conjunction with Trim Ctrl Decrease.
Trim Ctl Decrease

Closed = Decrease motor speed by valuein d4-02.
Open = Return to normal speed command.

Not effective when using d1-01 thru d1-04 as speed command.

Must be used in conjunction with Trim Ctrl Increase.
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Table 1: Parameter List (Continued)

Parameter
No.

Parameter Name
Digital Operator Display

Description

Setting
Range

Factory
Setting

Menu
Location

Digital Inputs

H1-04

Terminal S6 Function
Selection
Terminal S6 Sel

H1-05

Terminal S7 Function
Selection
Terminal S7 Sel

1E:

20:

21:

22:
23:
24:

25:

26:
27:
28:
29:

2A:

2B:
2C:

2D:

2E:
2F:
34:
36:

[¢

Q

61:

Ref Sample Hold

Analog speed command is sampled then held at time of input
closure.

Externa fault, Normally Open, Always Detected, Ramp To
Stop

External fault, Normally Closed, Always Detected, Ramp To
Stop

External fault, Normally Open, During Run, Ramp To Stop
External fault, Normally Closed, During Run, Ramp To Stop
External fault, Normally Open, Always Detected, Coast To
Stop

External fault, Normally Closed, Always Detected, Coast To
Stop

External fault, Normally Open, During Run, Coast To Stop
External fault, Normally Closed, During Run, Coast To Stop
Externa fault, Normally Open, Always Detected, Fast-Stop
Externa fault, Normally Open, Always Detected, Fast-Stop
External fault, Normally Open, During Run, Fast-Stop
External fault, Normally Closed, During Run, Fast-Stop
External fault, Normally Open, Always Detected, Alarm Only
External fault, Normally Closed, Always Detected, Alarm
Only

External fault, Normally Open, During Run, Alarm Only
External fault, Normally Closed, During Run, Alarm Only
Pl SFS Cancel

Option/Inv Sel 2 Selects source of speed command and
sequence

Closed = b1-01 & b1-02, Open = Option Card

Motor Preheat Applies current to create heat to avoid
condensation.

Closed = Apply amount of current as set in parameter b2-09
Speed Search 1
When closed as arun command is given, Drive does a speed
search starting at maximum frequency (E1-04).

(Current detection)

62:

64:
67:
68:

69:

6A:

6B:

6C:

6D:

6E:

70:

Speed Search 2
When closed as arun command is given, Drive does a speed
search starting at speed command. (Current detection).
Speed Search 3

Com Test Mode - Used to test RS-485/422 interface.

High Slip Braking - Closed = Drive stops using High Slip
Braking regardless of run command status.

Jog2 - Closed = Driveruns at speed command entered into
parameter d1-17.

Direction determined by fwd/rev input. 3-wire control Only.
Drive Enable - Closed = Drive will accept run command.
Open = Drive will not run. If running, Drive will stop per
b1-03.

Com/Inv Sel - Selects source of speed command and sequence
Closed = Serial Communication (R+,R-,S+,S-), Open = b1-01
& bl1-02

Com/Inv Sel 2

Auto Mode Sel - Hand/Auto Selection - Closed = Auto,
Open = Hand

Hand Mode Sel - Hand/Auto Selection - Closed = Hand,
Open = Auto

Bypass Drv Enbl

Oto 6E

4: 2-wire
3: 3-wire

Programming

Oto 6E

6: 2-wire
4: 3-wire

Programming
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Table 1: E7 User Parameter List (Continued)

Parameter
No.

Parameter Name
Digital Operator
Display

Description

Setting
Range

Factory
Setting

Menu
Location

Digital Outputs

H2-01

Terminal M1-M2 Function
Selection
Term M1-M2 Sel

0: During RUN 1 = Closed when arun command is input
or the Drive s outputting voltage.

1: Zero Speed = Closed when Drive output frequency is
less
than Fmin (E1-09)

2: Fref/Fout Agree 1 = Closed when Drive output speed
equals the speed command within the bandwidth of
L4-02.

3: Fref/Set Agree 1 = Closed when the Drive output speed
and the speed command are equal to the value in L4-01
within the bandwidth of L4-02.

4: Freq Detect 1 = Closed when the Drive output speed is
less than or equal to the valuein L4-01, with hysteresis
determined by L4-02.

5: Freq Detect 2 = Closed when the Drive output speed
isgreater than or equal to the valuein L4-01, with
hysteresis determined by L4-02.

6: Inverter Ready = Closed when the Driveisnot in afault
state, and not in program mode.

7: DC Bus Undervolt = Closed when the DC bus voltage
falls below the UV trip level (L2-05)

8: Base Blk 1 = Closed when the Driveis not outputting
voltage.

9: Option Reference = Closed when the speed command is
coming from the digital operator.

A: Remote/Auto Oper = Closed when the run command is
coming from the digital operator.

B: Trg Det 1 N.O. - Closes when the output current exceeds

H2-02

Terminal M3-M4 Function
Selection
Term M3-M4 Sel

the value set in parameter L6-02 for more time than is set
in parameter L6-03.
C: Loss of Ref - Closes when the Drive has detected aloss
of analog speed command.
Speed command is considered lost when it drops 90% in
0.4 seconds.
Parameter L4-05 determines Drive reaction to aloss of
speed command.
E: Fault - Closes when the Drive experiences amajor fault.
F: Not Used

10: Minor Fault - Closes when Drive experiences a minor
fault or larm.

11: Reset Cmd Active - Closes when the Drive receives a
reset command from terminals or serial comms.

12: Timer Output - Output for independent timer, controlled
by b4-01 and b4-02.

Used in conjunction with amulti-function digital input.

17: Trq. Det 1 N.C. - Opens when the output current
exceeds the value set in parameter
L6-02 for more time than is set in parameter L6-03.

1A: Reverse Dir - Closes when the Driveis running in the

reverse direction.

1E: Restart Enabled - Closes when the Drive is performing
an automatic restart.

Automatic restart is configured by parameter L5-01.

1F: Overload (OL1) - Closes before amotor overload
occurs. (90% of OL 1 time)

20: OH Prealarm - Closes when the Drive's heatsink
temperature exceeds the setting
of parameter L8-02.

38: Drive Enable - Closes when the Drive enable input is
active,

39: Waiting to Run - Closes during the time after arun
command isissued, but the Driveis not running due to
the time set in parameter b1-10.

3A: OH Freq Reduce

3B: Run Src Com/Opt

Oto 3B

Programming

Oto3B

Programming
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Table 1: Parameter List (Continued)

Parameter Parameter Name Description Setting | Factory Menu
No. Digital Operator Display P Range Setting Location
Analog Inputs
H3-02 Terminal A1 Gain Setting Sets the speed command when 10V isinput, asa 0.0to o ] .
¢ Terminal A1 Gain percentage of the maximum output frequency (E1-04). 1000.0 100.0% Quick Setting
H3-03 Terminal Al Bias Setting Sets the speed command when OV isinput, asa —100.0to ] .
¢ Terminal AlBias percentage of the maximum output frequency (E1-04). +100.0 0.0% Quick Setting
Terminal A2 Signal Level Selects the signal level of terminal A2.
H3-08 Selection 0: 0 - 10VDC (switch S1-2 must be in the off position) Oor2 2 Programming
Term A2 Signal 2:4- 20 mA (switch S1-2 must be in the on position)
Selects what effect the aux terminal has on the Drive.
0: Frequency Bias- 0 - 100% bias
2: Aux Reference
Aux Terminal Function Selection B: PI Feedback :
H3-09 Terminal A2 Sd D: Frequency Bias2 - 0 - 100% bias Oto1F 2 Programming
E: Motor Temperature - See parameters L1-03 & L1-04
16: PI Differential
1F: Not Used
H3-10 Terminal A2 Gain Setting L 0.0to ; B
. Terminal A2 Gain Sets the percentage when 10V (20mA) is input. 1000.0 100.0% Quick Setting
H3-11 Terminal A2 Bias Setting . —100.0 to ] .
. Terminal A2 Bias Sets the percentage when OV (4mA) isinput. +100.0 0.0% Quick Setting
H3-12 A‘nal og Input Fi Iter Time Constant de to "smooth" out erratic or noisy analog input 0.00to 0.30sec Programming
Filter Avg Time signas. 2.00
Determines which termina will be the main reference
source.
0: Main Fref TA1 - Terminal TA1 isthe main speed
Master Frequency Reference command and Terminal TA2 is the Aux speed
H3-13 Terminal Selection command. Oorl 0 Programming

TA1/A2 Select

1: Main Fref TA2 - Terminal TA2 isthe main speed
command and Terminal TA1 isthe Aux speed
command.

Only effective when H3-09 is set to 2 "Aux Reference".

4 Denotes that parameter can be changed when the Driveis running.
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Table 1: Parameter List (Continued)

Parameter
No.

Parameter Name
Digital Operator Display

Description

Setting
Range

Factory
Setting

Menu
Location

Analog Outputs

H4-01

Terminal FM Monitor Selection
Terminal FM Sel

Selects which monitor will be output on terminals FM

and AC.

1: Frequency Ref (100% = max. output frequency)

2: Output Freq (100% = max. output frequency)

3: Output Current (100% = Drive rated current)

6: Output Voltage (100% = 230V or 100% = 460V)

7: DC Bus Voltage (100% = 400V or 100% = 800V)

8: Output kWatts (100% = Drive rated power)

15: Term Al Level

16: Term A2 Level

18: Mot SEC Current (100% = Motor rated secondary
current)

20: SFS Output (100% = max. output frequency)

24: Pl Feedback

31: Not Used

36: Pl Input

37: Pl Output (100% = max. output frequency)

38: Pl Setpoint

51: Auto Mode Fref (100% = max. output frequency)

52: Hand Mode Fref (100% = max. output frequency)

53: Pl Feedback 2

NOTE: 100% = 10V DC output * FM gain setting

(H4-02).

1to53

Programming

H4-02

Terminal FM Gain Setting
Terminal FM Gain

Setsterminal FM output voltage (in percent of 10V)
when selected monitor is at 100% output.

0.0to
1000.0

100.0%

Programming

H4-03

Terminal FM Bias Setting
Terminal FM Bias

Setsterminal FM output voltage (in percent of 10V)
when selected monitor is at 0% output.

-110.0to
110.0

0.0%

Programming

H4-04

Terminal AM Monitor Selection
Terminal AM Sel

Selects which monitor will be output on terminals AM

and AC.

1: Frequency Ref (100% = max. output frequency)

2: Output Freg (100% = max. output frequency)

3: Output Current (100% = Drive rated current)

6: Output Voltage (100% = 230V or 100% = 460V)

7: DC Bus Voltage (100% = 400V or 100% = 800V/)

8: Output kWatts (100% = Drive rated power)

15: Term Al Level

16: Term A2 Level

18: Mot SEC Current (100% = Motor rated secondary
current)

20: SFS Output (100% = max. output frequency)

24: Pl Feedback

31: Not Used

36: Pl Input

37: Pl Output (100% = max. output frequency)

38: Pl Setpoint

51: Auto Mode Fref (100% = max. output frequency)

52: Hand Mode Fref (100% = max. output frequency)

53: Pl Feedback 2

NOTE: 100% = 10V DC output * AM gain setting

(H4-05).

1to53

Programming

H4-05
¢

Terminal AM Gain Setting
Terminal AM Gain

Setsterminal AM output voltage (in percent of 10V)
when selected monitor is at 100% output.

0.0to
1000.0

50.0%

Programming

4 Denotes that parameter can be changed when the Driveis running.
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Table 1: Parameter List (Continued)

Parameter Parameter Name Description Setting Factory Menu
No. Digital Operator Display P Range Setting Location
Analog Outputs
H4-06 Terminal AM Bias Setting Setsterminal AM output voltage (in percent of 10V) -110.0to }
¢ Terminal AM Bias when selected monitor is at 0% output. 110.0 0.0% Programming
Terminal FM Signal Level ,
H4-07 Selection (2): iééom\/Aec Oor2 0 Programming
AO Level Selectl '
0:0-10VvDC
Terminal AM Signal Level 2: 4-20 mA*
H4-08 Selection * An analog output of 4 - 20 mA can not be used with Oor2 0 Programming
AO Leve Select2 the standard terminal board. Therefore an optional  ter-
minal board (with shunt connector CN15) is needed.
Serial Com Setup
Drive Node Address Selects Drive station node number (address) for 0 to FF(hex,
H5-01 Serial Com Adr terminasR+, R-, S+, S-.* H5-08 1F Programming
Note: An address of “0” disables serial com. dependent)
Selects the baud rate for terminals R+, R-, S+ and S-.*
0: 1200 Baud
Communication Speed Selection 1: 2400 Baud ;
H5-02 Serial Baud Rate 2: 4800 Baud Oto4 3 Programming
3: 9600 Baud
4: 19200 Baud
Selects the communication parity for terminals R+, R-,
Communication Parity Selection Stand S
H5-03 . Y 0: No Parity 0to2 0 Programming
Serial Com Se : g
1: Even Parity
2: Odd Parity
Selects the stopping method when a communication
error is detected.
Stopping Method after 0: Ramp to Stop
H5-04 Communication Error 1: Coast to Stop 0to3 3 Programming
Serial Fault Sel 2: Fast-Stop
3: Alarm Only
4: Runn at D1-04
Enables or disables the communi cations timeout
detection function.
Communication Error Detection 0: Disabled - A communications losswill NOT cause a
H5-05 Selection communications fault. Oorl 1 Programming
Serial FIt Dtct 1: Enabled - If communications are lost for more than
the time specified in parameter H5-09, a communica-
tions fault will occur.
H5-06 Drive Transmit Wait Time Sets the time from when the Drive receives data to 51065 5ms Programmin
Transmit WaitTIM when the Drive sends data. 9 9
' Enables or disables “request to send” (RTS) control:
H5-07 ETFSS((::%T{S(IJIS;I&“O“ 0: Disabled (RTSis aways on) Oorl 1 Programming
1: Enabled (RTS turns on only when sending)
Communication Protocol Selec- Selects the communication protocol.
H5-08 tion 0: Memobus (Modbus) 0 0 Programming
Protocol Select
Communication Error Determines how long communications must be lost
H5-09 Detection Time beforeafault isannundiated Worksinconjuncionith | 0910100 | 20sec | Programming
CE Detect Time p :

4 Denotes that parameter can be changed when the Driveis running.
* After these parameters are changed, Drive power must be cycled before the changes will take effect.
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Table 1: Parameter List (Continued)

Parameter Parameter Name Description Setting Factory Menu
No. Digital Operator Display P Range Setting Location
Motor Overload
Motor Overload Protection Ep;b;c?o%r disables the motor thermal overload
L1-01 Selection g Disabl ed Otol 1 Programming
MOL Fault Select 1: Std Fan Cooled (Enabled)
B Determines how much time will elapse prior to amotor
11-02 !\I'/:r(;:g Overload Protection overload fault (OL 1), when motor amps exceed the 0.11020.0 8.0min Programmin
. value set in parameter E2-01 by 10%. Actual (OL1) trip : : : 9 9
MOL Time Const . A ) g
time will vary depending on severity of overload.
Operation selection when the motor temperature analog
Motor Overheat Alarm Operation |r?put (H3-09=E) exceeds the OH3 alarm level (1.17V)
. 0: Ramp to Stop ;
L1-03 Selection 1C S 0to3 3 Programming
Mtr OH Alarm Sel + Coast to Stop
2: Fast-Stop
3: Alarm Only
Stopping method when the motor temperature analog
Motor Overheat Fault Operation input (H3-09=E) exceeds the OH4 level (2.34V).
L1-04 Selection 0: Ramp to Stop 0to2 1 Programming
Mtr OH Fault Sel 1: Coast to Stop
2: Fast-Stop
M otor Temperature Input Flter Delay Time applied to motor temperature analog input 0.00 to ;
L1-05 Time (H3-09=E) for filtering purposes 10.00 0.20sec Programming
Mtr Temp Filter . 0 PUrposes. ’
PwrLoss Ridethru
Enables and disables the momentary power loss
function.
0: Disabled - Drive trips on (UV1) fault when power is
; lost.
Momentary Power L.oss Detection 1: PwrL Ride Thrut - Drive will restart if power returns . .
L2-01 Selection ithin the i inL2-02.% 0to2 2 Quick Setting
PwrL Selection within tl enmesgtm -02.% )
2: CPU Power Active - Drive will restart if power
returns prior to internal power supply shut down.*
* In order for arestart to occur, the run command must
be maintained throughout the ride thru period.
Momentary Power Loss Ride-thru Determines the power lossride-thru time. Thisvaueis 00to KVA
L2-02 Time dependent on the capacity of the Drive. Only effective 25' Bec Dependent Quick Setting
PwrL Ridethru t when L2-01=1. : ep
iy Used to allow the residual motor voltage to decay
L2-03 mgm?gygg&efr:‘rgf Mini before the Drive output turns back on. After a power 0.1t05.0sec kVA Programmin
PwrlL Baseblock t loss, if L2-03 is greater than L2-02, operation resumes ' ) Dependent 9 9
after thetime set in L2-03.
Momentary Power Loss Voltage The time it takes the output voltage to return to the KVA
L2-04 Recovery Ramp Time preset V/f pattern after speed search (current detection 0.0to 5.0sec Denendent Programming
PwrL V/F Ramp t mode) is complete. e
Undervoltage Detection Sets the Drive's DC Bus undervoltage trip level. If this Voltage Voltage
L2-05 Level is set lower than the factory setting, additional AC input Class Class Programming
PUV Det Level reactance or DC bus reactance may be necessary. Dependent Dependent
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Table 1: Parameter List (Continued)

Parameter
No.

Parameter Name
Digital Operator Display

Description

Setting
Range

Factory
Setting

Menu
Location

Stall Prevention

L3-01

Stall Prevention Selection During
Accel
StallP Accel Sel

0: Disabled (Motor accelerates at active acceleration,
C1-01 or C1-03. The motor may stall if load is too
heavy or accel timeistoo short.)

1: Genera Purpose (When output current exceeds L3-
02 level, acceleration stops. It starts to accelerate at
current value recovery.)

2: Intelligent (The active acceleration rate, C1-01 or C1-
02, isignored. Acceleration is completed in the
shortest amount of time w/o exceeding the current
valuesetin L3-02.

Oto2

Programming

L3-02

Stall Prevention Level During
Accel
StallP Accel Lvi

Thisfunctionis enabled when L3-01is“1” or “2".
Driverated current is 100%. Decrease the set valueif
stalling occurs at factory setting.

0to 200

120%

Programming

L3-04

Stall Prevention Selection During
Decel
SallP Decel Sel

0: Disabled (The Drive decelerates at the active
deceleration rate, C1-02 or C1-04. If the load istoo
large or the decel eration timeistoo short, an OV fault
may occur.)

: General Purpose (The Drive decelerates at the active

deceleration rate, C1-02 or C1-04, but if the main

circuit DC bus voltage reaches the stall prevention
level the output frequency will clamp. Deceleration
will continue once the DC bus level drops below the
stall prevention level.)

Intelligent (The active deceleration rate isignored

and the Drive decelerates as fast as possible w/o

hitting OV fault level.)

Stall prev w/R (When using a dynamic braking

resistor, be sure to set L3-04 to either “0” or “3".

Setting “3” will yield a quicker deceleration rate than

“0r)

=

N

w

0to3

Programming

L3-05

Stall Prevention Level During
Decel
SallP Run Sel

Q

Disabled (Drive runs a set frequency.) A heavy load
may cause the Driveto trip on an OC fault.

Decel Time 1 (In order to avoid stalling during heavy
loading, the Drive will start to decelerate at Decel
time 1 (C1-02) if the output current exceeds the level
set by L3-06. Once the current level drops below the
L3-06 level the Drive will accelerate back to its set
frequency at the active acceleration rate.)

2: Decel Time 2 (Same as setting 1 except the Drive
decelerates at Decel Time 2 (C1-04).)

For 6Hz or less frequency, stall prevention function
during run is disabled regardless of L3-05 set.

[

Oto2

Programming

L3-06

Stall Prevention Level During
Running
SallP Run Level

Thisfunction is enabled when L3-05is“1” or “2".
Drive rated current is set as 100%.

Normally, changing the setting is not required.
Decrease the set value if stalling occurs at factory
setting.

30 to 200

120%

Programming

Parameters A-20




Table 1: Parameter List (Continued)

Parameter
No.

Parameter Name
Digital Operator Display

Description

Setting
Range

Factory
Setting

Menu
Location

Ref Detection

L4-01

Speed Agreement Detection Level
Spd Agree Level

L4-02

Speed Agreement Detection Width
Spd Agree Width

L4-01 and L4-02 are used in conjunction with the
multi-function outputs, (H2-01and H2-02) as a setpoint
and hysteresis for a contact closure.

0.0t0 200.0

0.0Hz

Programming

0.0t020.0

2.0Hz

Programming

L4-05

Frequency Reference Loss
Detection Selection
Ref Loss Sel

Determines how the Drive will react when the fre-

quency referenceislost.

0: Disabled - Drive will not run at the frequency
reference

1: Enabled @ % of PrevRef - Drive will runat a
percentage (L4-06) of the frequency referencelevel at
the time frequency reference was lost.

Oorl

Quick Setting

L4-06

Frequency Reference Level at
Loss Frequency
Fref at Floss

If Frequency Reference loss function is enabled
(L4-05=1) and Frequency Referenceislost, then the
Drive will run at reduced frequency reference deter-
mined by L4-06. New Fref=Fref at time of loss L4-06.

0to0 100.0%

80.0%

Quick Setting

Fault Restart

L5-01

Number of Auto Restart Attempts
Num of Restarts

Determines the number of times the Drive will perform
an automatic restart.

0t0 10

Quick Setting

L5-02

Auto Restart Operation Selection
Restart Sel

Determines if the fault contact activates during an

automatic restart attempt.

0: No FIt Relay - fault contact will not activate during
an automatic restart.

1: FIt Relay Active - fault contact will activate during
an automatic restart.

Oorl

Programming

L5-03

Maximum Restart Time After
Fault
Max Restart Time

If the restart fails (or is not attempted dueto a
continuing fault condition, e.g. an OV fault) the Drive
waits L 5-03 seconds before attempting another restart.

0.5t0 600.0

180.0sec

Quick Setting

Torque Detection

L6-01

Torque Detection Selection 1
Torqg Det 1 Sel

Determines the Drive's response to an overtorque /
undertorque condition. Overtorque and Undertorque
are determined by the settings in parameters L6-02 and
L6-03.

0: Disabled

1: OL@SpdAgree - Alm (Overtorque Detection only
active during Speed Agree and Operation continues
after detection)

2: OL At RUN - Alm (Overtorque Detection is always
active and operation continues after detection)

3: OL@SpdAgree - FIt (Overtorque Detection only
active during Speed Agree and Drive output will shut
down on an OL3fault.)

4: OL At RUN - FIt (Overtorque Detection is always
active and Drive output will shut down onan OL3
fault.)

5: UL@SpdAgree - Alm (Undertorque Detection is
only active during Speed Agree and operation
continues after detection.)

6: UL at RUN - Alm (Undertorque Detection is dways
active and operation continues after detection.)

7: UL @ SpdAgree - Flt (Undertorque Detection only
active during Speed Agree and Drive output will shut
down on an OL3fault.)

8: UL At RUN - FIt (Undertorque Detection is always
active and Drive output will shut down onan OL3
fault.)

Oto8

Quick Setting

L6-02

Torque Detection Level 1
Torg Det 1 Lvl

Sets the overtorque/undertorque detection level asa
percentage of Driverated current.

0to 300

15%

Quick Setting

L6-03

Torque Detection Time 1
Torq Det 1 Time

Sets the length of time an overtorque / undertorque
condition must exist before being recognized by the
Drive. OL3 isthen displayed.

0.0t010.0

10.0sec

Quick Setting
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Table 1: Parameter List (Continued)

Parameter Parameter Name Description Setting Factory Menu
No. Digital Operator Display P Range Setting Location
Hdwe Protection
Internal Dynamic Braking Resis- ) ’
L8-01 tor Protection Selection g_)j Er%tvli)[;%' ded Oorl 0 Programming
DB Resistor Prot ’
When the cooling fin temperature exceeds the val ue set
Overheat Pre-Alarm Level S - o ;
L8-02 OH Pre-Alarm Lyl |O r::(t:tlrs parameter, an overheat pre-alarm (OH) will 50to 130 95°C Programming
Drive Operation upon OH Pre Alarm Detection.
0: Ramp to Stop (Decel Time C1-02).
1: Coast to Stop
Overheat Pre-Alarm Operation 2 Fast-Stop (Decel Time = C1-09).
L8-03 Selection 8: Alarm Only Oto4 4 Programming
OH Pre-Alarm Sd *0 to 2 isrecognized as fault detection, and 3is
recognized as alarm. (For the fault detection, the fault
contact operates.)
4: OH Alarm & Reduce (Continue operation and reduce
output frequency by L8-19)
g Input Phase Loss Detection Level Monitors the DC Bus current ripple and activates when o ;
L8-06 Ph LossIn Lvl one of theinput phases s lost (PF). 0010250 50% Programming
Output Ground Fault Detection Enabl_esand disables Drive output ground fault
- detection. ]
L8-09 Selection e Oorl 1 Programming
Ground Fault Sel 0: Dissbled
1: Enabled
Controls the Heatsink Cooling Fan Operation.
. . . 0: Fan On-Run Mode (Fan will operate only when
Heats_nk Cooling Fan Operation Driveisrunning and for L8-11 seconds after RUN is ;
L8-10 Selection Oorl 0 Programming
Fan On/Off Sel removed).
1: Fan Always On (Cooling fan operates whenever
Driveis powered up.)
Heatsink Cooling Fan Operation When L8-10=0 this parameter sets a delay time for
L8-11 Delay Time Cooling Fan de-energization after the run command is 0to 300 300sec Quick Setting
Fan Delay Time removed.
; ’ When the Driveisinstalled in an ambient temperature
L8-12 ﬁmgli?ntt'l:re;nnperature Setting exceeding its rating, Drive overload (OL2) protection 4510 60°C 45°C Programming
P level is reduced.
This parameter assistsin protecting the output transistor
OL 2 Characteristic Selection at junctions from overheating when output current is high
L8-15 Low Speeds and output frequency is low. Oorl 1 Programming
OL2Sel @L-Spd 0: Disabled
1: Enabled (L8-18 is active)
) Enables and disables current limit “A”
L8-18 22 (éli/i\ Sszllectlon 0: Disabled Oorl 1 Programming
1: Enabled.
OH Frequency Reference ) 0.0
L8-19 Reduction Level ?ég:ﬁg? g?;t;f;;og?gﬁ}_ic)yi;eéggcngredum onwhen to 20.0% Programming
Fref During OH ) 100.0

Parameters A -22




Table 1: Parameter List (Continued)

Parameter Parameter Name Description Setting Factory Menu
No. Digital Operator Display P Range Setting Location
Hunting Prev
0: Disabled (Hunting prevention function disabled.)
Hunting Prevention Selection 1: Enabled (Hunting prevention function enabled.)
n1-01 9 If the motor vibrates while lightly loaded, hunting Oorl 1 Programming
Hunt Prev Select . = :
prevention may reduce the vibration. Thereis aloss of
responsiveness if hunting prevention is enabled.
Gain setting for the Hunting Prevention Function.
Hunting Prevention Gain Settin If the motor vibrates while lightly loaded and n1-01=1,
n1-02 Hunt Pgr o Gain 9 increase the gain by 0.1 until vibration ceases. 0.00to0 2.50 1.00 Programming
If the motor stalls while n1-01=1 decrease the gain by
0.1 until the stalling ceases.
HighSlip
. ) ) ) Sets how aggressively the Drive decreases the output
High-Slip Braking Deceleration .
n3-01 Frequency Width frequency asit _stopsthe motor. If overvoltage (OV) 1t0o20 5% Programming
- faults occur during HSB, this parameter may need to be
HSB Decel Width ;
increased.
Sets the maximum current to be drawn during a HSB
. High-Slip Braking Current Limit stop. Higher n3-02 settings will shorten motor stopping ;
n3-02 HSB Current Ref times but cause increased motor current, and therefore 1000200 150% Programming
increased motor heating.
Sets the amount of time the Drive will dwell at E1-09
High-Slip Braking Dwell Time at (Minimum Frequency). If thistime is set too low, the
n3-03 Stop machine inertia can cause the motor to rotate slightly 0.0t0 10.0 1.0sec Programming
HSB DwelTim@ Stp after the HSB stop is complete and the Drive output is
shut off.
Sets the time required for aHSB Overload Fault to
. High-Slip Braking Overload Time | occur when the Drive output frequency does not change }
n3-04 HSB OL Time for some reason during a HSB stop. Normally this does 30101200 40sec Programming
not need to be adjusted.
Monitor Select
01-01 User Monitor Selection Sel ects which monitor will be displayed upon power-up ; !
¢ User Monitor Sel when 01-02 = 4. 61053 6 Quick Setting
Selects which monitor will be displayed upon
] . power-up.
User Monitor Selection After 1: Frequency Ref )
01-02 Power-Up : 1lto4 1 Programming
Power-On M onitor 2: Output Freq
3: Output Current
4: User Monitor (set by 01-01)
Sets the units of the Frequency References (d1-01
through d1-17) and the Frequency Reference Monitor
(U1-01).
0: Hz
1: % (100%. = E1-04)
2t0 39: RPM. (Enter the number of motorpoles.)
40 to 39999: User display
o ) ) Desired set/display valueis set at Max.
01-03 Digital Operator Display Selection OOp0 output frequency. 00 30999 0 Programming

Display Scaling

A 4 digit number.
The number of digits from the right
the decimal point is displayed.

Example: If “200.0 is displayed at Max. output
frequency, set “12000".
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Table 1: Parameter List (Continued)

Parameter Parameter Name Description Setting Factory Menu
No. Digital Operator Display P Range Setting Location
Set Value Description
LD Brich Adi 5 LCD display becomes dark.
01-05 R Cg?]t:r;? justment 0to5 3 Quick Setting
3 Standard setting
1 LCD display becomes light.
Selects the "U1" monitors displayed on the 4th and 5th
lines of the digital operator display.
01-06 User Monitor Selection Mode 0: 3M0n_Sequent|d (Displays the next 2 sequential U1 ooril 0 Programming
Monitor Mode Sel monitors.)
1: 3Mon Selectable (Displays U1 monitors set by 01-07
and 01-08.)
Second Line User Monitor Sets the "U1" monitor always displayed on the 4th line
01-07 Selection of the digital operator display. Effective only when o1- 1to53 2 Quick Setting
2nd Monitor Sel 06 =1.
Third Line User Monitor Sets the "U1" monitor always displayed on the 5th line
01-08 Selection of the digital operator display. Effective only when 1to53 3 Quick Setting
3rd Monitor Sel 01-06 = 1.
Key Selections
Local/Remote Key Function
02-01 Selection Has no function when HOA operator (Part# JVOP-162) is connected.
L ocal/Remote K ey
Determines if the off key on the digital operator will
OFF Key Function During Auto stop the Drive when Drive is operating from external
02-02 Run terminals or serial communications. Oorl 1 Programming
Oper STOP Key 0: Disabled
1: Enabled
Allows storing of current parameter values as a User
Initialization Selection at parameter A1-03.
0: No Change (No user parameter set active).
1: Set Defaults (Saves current parameter settings as user
02-03 User Parameter Default Value initiaization. A1-03 now allows selecting <1110> for 0to2 0 Quick Setting
User Defaults A
user initialization.
2: Clear All (Clearsthe currently saved user
initiaization. A1-03 no longer allows selecting
<1110>.
Sets the kVA of the Drive. Enter the number based on
) . Drive Model #. Use the OO portion of the
Drive/kVA Selection kVA ;
02-04 Inverter Model # CIMR-E7O000O0O Model Number. OtoFF Dependent Programming
Reference Appendix 2
Determines if the Data/Enter key must be used to input
afrequency reference from the digital operator.
Frequency Reference Setting 0: fI:r)ls:E\‘belned —rlgfitraéquger key must be pressed to enter a
02-05 Method Selection . eqabledcy A - Kev i ired. Th Oorl 1 Quick Setting
Operator M.O.P. 1: En - Dat Entq ey isnot required. The
frequency referenceis adjusted by the up and down
arrow keys on the digital operator without having to
press the data/enter key.
Determines if the Drive will stop when the digital
B ! - operator is removed.
Operation Selectionwhen Digital | " ry; 1oy~ The Drive will not stop when the digital .
02-06 Operator is Disconnected ; od Oorl 1 Programming
Oper Detection operator isremoved.
1: Enabled - The Drive will fault (OPR) and coast to
stop when the operator is removed.
Cumulative Operation Time
02-07 Setting Setstheinitial value of the elapsed operation timer. 0 to 65535 OH Programming

Elapsed Time Set

4 Denotes that parameter can be changed when the Driveis running.

Parameters A-24




Table 1: Parameter List (Continued)

Parameter Parameter Name Description Setting Factory Menu
No. Digital Operator Display P Range Setting Location
Sets how time is accumulated for the elapsed timer
. ’ ) 2-07).
Cumulative Operation Time (9 . ) )
02-08 Selection 0: I:S()gvoevrv»e(?gd')l' ime (Time accumulates whenever Drive Oor1 1 Quick Setting
Elapsed Time Run 1: Running Time (Time accumulates only when Driveis
running)
Determines parameter values after aDriveinitiaization
(A1-03) isexecuted. This should always be set to "1"
Initialization Specification American Spec.
02-09 Selection 1: American spec 1to5 1 Programming
Init Mode Sel 2: European spec
4: PV-A spec
5: PV-E spec
Cumulative Cooling Fan
02-10 Operation Time Setting Setstheinitial value of the heatsink fan operation time. 0 to 65535 OH Programming
Fan ON Time Set
Clears the fault memory contained in the U2 and U3
Fault Trace/Fault History Clear monitors.
02-12 Function 0: Disabled (no effect). Oorl 0 Programming
FLT Tracelnit 1: Enabled - resets U2 and U3 monitors, and returns
02-12 to zero.
KWh User Monitor (U1-29) Used to reset the kilowatt Hour monitor to zero
02-14 Initialization 0: Disabled (no change). Oorl 0 Programming
p 1: Clear all - Resets U1-29 to zero and returns 02-14
kWH Monitor Clear
to zero.
Enables or disables the "Hand" key on the digital
Hand Key Function Selection operator. ;
02-15 Oper Hand Key 0' Disabled Oorl 1 Programming
1: Enabled
COPY Function
This parameter controls the copying of parameters to
and from the digital operator.
0: COPY SELECT (no function)
1: INV -> OP READ - All parameters are copied from
the Drive to the digital operator.
. Copy Function Selection 2: OP->INV WRITE - All parameters are copied from ]
03-01 Copy Function Sel the digital operator into the Drive. Oto3 0 Programming
3: OP<-->INV VERIFY - Parameter settingsin the
Drive are compared to those in the digital operator.
NOTE: When using the copy function, the Drive
model number and software number (U1-14) must
match or an error will occur.
Enables and disables all digital operator copy functions.
. Read Allowed Selection 0: Disabled - No digital operator copy functions are ’ )
03-02 Read Allowable allowed. Otol 0 Quick Setting
1: Enabled - Copying allowed
Auto-Tuning
Sets the motor rated power in KW.
T1-02 Motor Rated Power NOTE: If motor power is given in horsepower, power 0.00 to kVA Auto-Tunin
Mtr Rated Power in kW can be calculated using the following formula: 650.00 Dependent 9
kW = Hp* 0.746
T1-04 Motor Rated Current Sets the motor rated current. (Used only during an auto- kVA kVA Auto-Tunin
Rated Current tune). Dependent Dependent 9
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Monitor List

Table 2: Monitor List

Parameter Parameter Name Description
No. Digital Operator Display P
Monitor
Frequency reference (speed command) monitor when in auto
U1-01 Erreqte:ncy R;f eferenoe mode, frequency reference (speed command) setting location
equency when in hand mode. Units changeable via 01-03.
U1-02 Output Frequency Output frequency (speed) monitor. Units changeable
Output Freq via01-03.
Output Current .
U1-03 Output Current Output current monitor
) Output Voltage . .
U1-06 Output Voltage Displays Drive output voltage
DC Bus Voltage .
u1-07 DC Bus Voltage Displays DC Bus Voltage
Output Power . :
U1-08 Output kWiatts Displays Drive output power
Displays Drive input termina status
[oJoJojoJofo]o]o]
1: FWD. run
(Terminal S1) isON.
1: REV.run
(Terminal S2) is ON.
1: Multi-function input 1
U110 Input Terminal Status ) (Terminal S3) isON.
Input Term Sts 1 Multl—_functlon_ input 2
(Terminal S4) isON.
1: Multi-function input 3
(Terminal S5) is ON.
1: Multi-function input 4
(Terminal S6) is ON.
1: Multi-function input 5
(Terminal S7) isON.
Output terminal ON/OFF Check
[o]o[o]ofo[o]o]0]

1: Multi-function Contact 1
output 1 (Terminal M1-M2)
iSON.

1: Multi-function Contact 2

ULl | Output Termind Status output 1 (Terminal P1) is
Output Term Ss ON.

1: Multi-function contact out-
put 3 (Termina P2) is ON.
Not used

1: Fault output
(Terminal Ma/AB-MC) is
ON.

[ojo[o]o]o]o]o0]0]
L During running
——1: During zero speed
1: During reverse
——1: During reset signal input
Drive Operation Status . .
- 1
u1-12 Int Ctl Ss1 During speed agree

1: Drive operation ready

1: During fault detection
(Minor fault)

1: During fault detection
(Major fault)
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Table 2: Monitor List (Continued)

Parameter Parameter Name Description
No. Digital Operator Display P
Monitor
Cumulative Operation Time . B ) :
U1-13 Elapsed Time Displaystotal operating or power-on time of the Drive.
Software Number : e
U1-14 ELASH ID Displays Drive's software number.
U1-15 Terminal Al Input Voltage Displays the input voltage on Terminal A1, as a percentage of
Term AlLevel 10v DC.
U1-16 Terminal A2 Input Voltage Displaystheinput current (or voltage) on Terminal A2, asa
Term A2 level percentage of 20mA (or 10V DC).
U1-18 Motor Secondary Current (1) Displays the amount of current being used by the motor to
Mot SEC Current produce torque (10).
Output Frequency After Soft Start | Displays the frequency reference (speed command) after the
U1-20
SFS Output accel and decel ramps.
Pl Feedback Value h : ’
U1-24 Pl Feedback Displays the feedback signal when Pl control is used.
CPU Number . -
U1-28 CPUID Displays control board hardware revision.
U1-29 KWh Displays the accumulated kWh
kWh Lo 4 Digits )
MWh .
U1-30 KWh Hi 5 Digits Displays the accumulated MWh.
First Parameter Causing an OPE . ; " "
U1-34 OPE Detected Displays the parameter number causing an "OPE" fault.
U1-36 Pl Input Displaysthe"error* inthe Pl regulator. (U1-36 =PI Setpoint -
PI Input Pl Feedback).
U1-37 Pl Output Displays the output of the PI as a percentage of maximum
Pl Output frequency (E1-04).
U1-38 Pl Setpoint Displays the setpoint of the PI regulator (U1-38 = Pl reference
Pl Setpoint + Pl bias).
[0o]o[o]ofo[o]o0]0]
1: CRC error
L—1: Datalength error
Not used. Always 0.
Memobus Communication Error . .
U1-39 Code 1: Pari ty error
Transmit Err 1: Overrun error
1: Fleming error
1: Timeover
Not used. Always 0.
Heatsink Cooling Fan Operation
U1-40 Time Displaystotal operating time of the heatsink cooling fan.
FAN Elapsed Time
U1-51 C;tSeM ode Frequency Reference Displays the frequency reference (speed command) when in
Auto Mode Fref ato mode.
Hand Mode Frequency Reference | Displays the frequency reference (speed command) when in
U1-52 Value hand mode, or displays Terminal A2 when differential modeis
HAND Mode Fref selected.
ut-s3 | P Feedback 2 Value Displays PI feedback 2 value.

Pl Feedback 2
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Fault Trace List

Table 3: Fault Trace List

Fault Trace
Current Fault
U201 Current Fault
Previous Fault
v2-02 Last Fault
Frequency Reference at Most Recent Fault
U2-03
Frequency Ref
Output Frequency at Most Recent Fault
U2-04
Output Freq
U2-05 Output Current at Most Recent Fault
Output Current
U2-07 Output Voltage at Most Recent Fault
Output Voltage
U2-08 DC Bus Voltage at Most Recent Fault
DC Bus Voltage
U2-09 Output Power at Most Recent Fault
Output kWatts
Input Terminal Status at Most Recent Fault. The format is the same as
U2-11 for U1-10.
Input Term Sts
Output Terminal Status at Most Recent Fault. The format is the same as
u2-12 for U1-11.
Output Term Sts
Drive Operation Status at Most Recent Fault. The format is the same as
U2-13 for Ul-12.
Inverter Status
u2-14 Cumulative Operation Time at Most Recent Fault
Elapsed time
(Note) Fault trace is not executed at CPF00, CPFO1, CPF03, UVI and UV2.
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Fault History List

Table 4: Fault History List

Fault Trace

Most Recent Fault

us-01 Last Fault
2"d Most Recent Fault

us3-02 Fault M essage 2
39 Most Recent Fault

U3-03 Fault Message 3
4" Most Recent Fault

U3-04 Fault M essage 4

U3-05 Cumulative Operation Time at Most Recent Fault
Elapsed Time 1

U3-06 Cumulative Operation Time at 2" Most Recent Fauilt
Elapsed Time 2

U3-07 Cumulative Operation Time at 3" Most Recent Favlt
Elapsed Time 3

U3-08 Cumulative Operation Time at 4" Most Recent Fault
Elapsed Time 4
5" Most Recent Fault

U3-09 Fault Message 5
6" Most Recent Fault

U3-10 Fault M essage 6
7" Most Recent Fault

us-1t Fault M essage 7
8" Most Recent Fault

us-12 Fault M essage 8
9™ Most Recent Fault

us-13 Fault Message 9
10" Most Recent Fault

us-14 Fault Message 10

U315 Cumulative Operation Time at 5" Most Recent Fault
Elapsed Time5

U316 Cumulative Operation Time at 6" Most Recent Fault
Elapsed Time 6

U317 Cumulative Operation Time at 7" Most Recent Fauilt
Elapsed Time7

U3-18 Cumulative Operation Time at 8" Most Recent Fauilt
Elapsed Time 8

U3-19 Cumulative Operation Time at 9" Most Recent Fault
Elapsed Time9

U320 Cumulative Operation Time at 100 Most Recent Fault
Elapsed Time 10

(Note) Faults such as CPF00, CPF01, CPF02, CPF03, UV 1, and UV02
are not stored in fault history.
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Notes:
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Appendix B
Capacity Related Parameters

This appendix lists the parameters affected by the Drive Capacity setting of 02-04.

Drive Capacity .....ccooeviieeeieeeee e 2
Parameters Affected by 02-04
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Drive Capacity

Parameter 02-04 sets the Drive capacity according to the model number. Parameter 02-04 will need to be adjusted when
replacing a control board.

If aControl PCB is changed, thefirst time the Drive is powered up, parameter 02-04 must be set to the appropriate value listed
in Table B.1 for the Drive model number. After properly setting parameter 02-04, a 2-wire or 3-wire initialization must be
performed by setting parameter A1-03=2220 or A1-03=3330, respectively. This will automatically program the values of all
other parameters listed in Table B.2 to the factory settings for that particular Drive rating.

Table B.1 Drive Capacity Selection
Voltage Model Number 02-04 Setting Nominal Hp

CIMR-P7U20P4 0 0.5/0.75
CIMR-P7U20P7 1 1
CIMR-P7U21P5 2 1.5/2
CIMR-P7U22P2 3 3
CIMR-P7U23P7 4 5

208-240VAC CIMR-P7U25P5 5 75
CIMR-P7U27P5 6 10
CIMR-P7U2011 7 15
CIMR-P7U2015 8 20
CIMR-P7U2018 9 25
CIMR-P7U2022 A 30
CIMR-P7U2030 B 40
CIMR-P7U2037 C 50
CIMR-P7U2045 D 60

208-230VAC CIMR-P7U2055 E 75
CIMR-P7U2075 F 75/100
CIMR-P7U2090 10 125
CIMR-P7U2110 1 150
CIMR-P7U40P4 20 0.5/0.75
CIMR-P7U40P7 21 1
CIMR-P7U41P5 22 1.5/2
CIMR-P7U42P2 23 3
CIMR-P7U43P7 24 5
CIMR-P7U45P5 26 7.5
CIMR-P7U47P5 27 10
CIMR-P7U4011 28 15/20
CIMR-P7U4015 29 25
CIMR-P7U4018 2A 30

480VAC CIMR-P7U4030 2C 40/50

CIMR-P7U4037 2D 60
CIMR-P7U4045 2E 75
CIMR-P7U4055 2F 100
CIMR-P7U4075 30 125
CIMR-P7U4090 31 150
CIMR-P7U4110 32 200
CIMR-P7U4160 34 250
CIMR-P7U4185 35 300/350
CIMR-P7U4220 36 400/450
CIMR-P7U4300 37 500+
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€ Parameters Affected by 02-04

The factory setting of the following parameters may change when the Drive capacity is changed.

Table B.2 Parameters Affected by 02-04
Parameter Number . .Parameter Name
Digital Operator Display
b8-04 Energy Saving Coefficient Value
Energy Save COEF
C6-02 Carrier Fr(_aquency Selection
CarrierFreq Sel
£2-01 Motor Rated Current
Motor Rated FLA
£2-03 Motor No Load Current
No-Load Current
£2-05 Motor Li netou_ne Resistance
Term Resistance
L2-02 Momentary Power Loss Ride-thru Time
PwrL Ridethru t
L2-03 Momentary Power Loss Minimum Base Block Time
PwrL Baseblock t
L2-04 Momentary Power Loss Voltage Recovery Ramp Time
PwrL V/F Ramp t
L8-02 Overheat Pre-Alarm Level
OH Pre-Alarm Lvl
L8-06 Input Phase Loss Detection Level
Ph Loss In Lvl
00-04 Drive/lkVA Selection
Inverter Model #
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The following tables detail the factory default settings for the parameters that are affected by the setting of parameter 02-04.

Table B.3 208/240VAC Drives

Factory | Factory | Factory | Factory | Factory | Factory | Factory | Factory | Factory | Factory
Drive Model Nominal Default | Default | Default | Default | Default | Default | Default | Default | Default | Default
CIMR-_ _ _ Hp for for for for for for for for for for
b8-04 C6-02 E2-01 E2-03 E2-05 L2-02 L2-03 L2-04 L8-02 L8-06
P7U20P4 0.5/0.75 288.2 10kHz 1.9 1.2 9.842 0.1 0.1 0.3 95° C 5
P7U20P7 2 2237 10kHz 3.3 18 5.156 0.1 0.2 0.3 95° C 75
P7U21P5 15/2 169.4 10kHz 6.2 2.8 1.997 0.2 0.3 0.3 95° C 10
P7U22P2 3 156.8 8kHz 85 3.0 1.601 0.3 0.4 0.3 100°C 12
P7U23P7 5 1229 10kHz 14.0 4.5 0.771 0.5 0.5 0.3 95° C 12
P7U25P5 7.5 94.75 15kHz 19.6 51 0.399 1.0 0.6 0.3 95° C 10
P7U27P5 10 72.69 15kHz 26.6 8.0 0.288 1.0 0.7 0.3 95° C 17
P7U2011 15 70.44 8kHz 39.7 11.2 0.230 10 0.8 0.3 95° C 21
P7U2015 20 63.13 10kHz 53.0 15.2 0.138 2.0 0.9 0.3 90° C 17
P7U2018 25 57.87 10kHz 65.8 15.7 0.101 2.0 10 0.6 100° C 15
P7U2022 30 51.79 10kHz 77.2 185 0.079 2.0 1.0 0.6 90° C 24
P7U2030 40 46.27 10kHz 105.0 219 0.064 2.0 11 0.6 90° C 20
P7U2037 50 38.16 5kHz 131.0 38.2 0.039 2.0 11 0.6 95° C 18
P7U2045 60 35.78 5kHz 160.0 44.0 0.030 2.0 12 0.6 100° C 20
P7U2055 75 31.35 8kHz 190.0 45.6 0.022 2.0 12 0.1 105° C 17
P7U2075 75/100 23.10 2kHz 260.0 72.0 0.023 2.0 13 0.1 110° C 16
P7U2090 125 20.65 2kHz 260.0 72.0 0.023 2.0 15 0.1 100° C 18
P7U2110 150 18.12 2kHz 260.0 72.0 0.023 2.0 1.7 0.1 95° C 20

Note: b8-04 = Energy Savings Coefficiant
C6-02 = Carrier Frequency
E2-01 = Motor Rated Current
E2-03 = Motor No-Load Current
E2-05 = Motor Line-to-Line Resistance
L2-02 = Momentary Power Loss Ride-Thru Time
L2-03 = Momentary Power Loss Minimun Base Block Time
L2-04 = Momentary Power Loss Voltage Recovery Ramp Time
L8-02 = Overheat Pre-Alarm Level
L8-06 = Input Phase L oss Detection Level
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Table B.4 480VAC Drives

Factory | Factory | Factory | Factory | Factory | Factory | Factory | Factory | Factory | Factory

Drive Model Nominal | Default | Default | Default | Default | Default | Default | Default | Default | Default | Default
CIMR-__ Hp for for for for for for for for for for

b8-04 C6-02 E2-01 E2-03 E2-05 L2-02 L2-03 L2-04 L8-02 L8-06
P7U40P4 0.5/0.75 576.40 15kHz 1.0 0.6 38.198 0.1 0.1 0.3 95°C 5
P7U40P7 1 447.40 15kHz 1.6 0.8 22.459 0.1 0.2 0.3 95°C 75
P7U41P5 152 338.80 15kHz 31 14 10.100 0.2 0.3 0.3 95°C 10
P7U42P2 3 313.60 15kHz 42 15 6.495 0.3 04 0.3 90°C 10
P7U43P7 5 245.80 15kHz 7.0 23 3.333 0.5 0.5 0.3 95°C 12
P7U45P5 75 189.50 15kHz 13.3 2.6 1.595 1.0 0.6 0.3 95°C 10
P7U47P5 10 145.38 15kHz 19.9 4.0 1.152 1.0 0.7 0.3 90°C 20
P7U4011 15/20 140.88 8kHz 26.5 5.6 0.922 20 0.8 0.3 95°C 23
P7U4015 25 126.26 10kHz 329 7.6 0.550 20 0.9 0.3 95°C 17
P7U4018 30 115.74 10kHz 52.3 7.8 0.403 20 1.0 0.6 98°C 17
P7U4030 40/50 92.54 8kHz 65.6 109 0.269 20 11 0.6 85°C 20
P7U4037 60 76.32 8kHz 79.7 19.1 0.155 20 11 0.6 85°C 20
P7U4045 75 71.56 8kHz 95.0 22.0 0.122 20 12 0.6 90°C 20
P7U4055 100 67.20 5kHz 130.0 24.0 0.088 20 12 1.0 90°C 20
P7U4075 125 46.20 5kHz 130.0 36.0 0.092 20 13 1.0 98°C 16
P7U4090 150 38.91 8kHz 156.0 40.0 0.056 20 15 1.0 108°C 16
P7U4110 200 36.23 5kHz 190.0 49.0 0.046 20 17 1.0 100°C 16
P7U4160 250 30.13 5kHz 270.0 70.0 0.029 20 18 1.0 108°C 14
P7U4185 300/350 30.57 2kHz 310.0 81.0 0.025 20 0.7 1.0 95°C 15
P7U4220 400/450 27.13 2kHz 370.0 96.0 0.020 20 0.8 1.0 100°C 15
P7U4300 500+ 21.76 2kHz 500.0 130.0 0.014 21 0.9 1.0 95°C 15

Note: b8-04 = Energy Savings Coefficiant
C6-02 = Carrier Frequency
E2-01 = Motor Rated Current
E2-03 = Motor No-Load Current
E2-05 = Motor Line-to-Line Resistance
L2-02 = Momentary Power Loss Ride-Thru Time
L2-03 = Momentary Power Loss Minimun Base Block Time
L2-04 = Momentary Power Loss Voltage Recovery Ramp Time
L8-02 = Overheat Pre-Alarm Level
L8-06 = Input Phase Loss Detection Level
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Notes:
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Appendix C
Specifications

This appendix details the standard Drive Specifications.

Standard Drive and Bypass Specifications ............cccccccovveeeinn. 2
208-240 VAC ..ottt 2
4B VAC .ottt e 3
Al VOIRAGES ... 4
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Standard Drive and Bypass Specifications

The standard Drive and Bypass specifications are listed in the following tables.

& 208-240 VAC

Table C.1 208-240VAC Drive and Bypass Specifications

Bypass Model Number P7B_ * D003 D004 D007 D010 D016 D024 D030 D046 | D059 | D074 | D088 D114
Motor HP 208V 0.5/0.75 1 1.5/2 3 5 75 10 15 20 25 30 40
240V 0.5/0.75 1 1.5/2 3 5 75 10 15 20 25 30 40
Bypass rated output current (A) 35 4.6 7.5 10.6 16.7 24.2 30.8 46.2 59.4 74.8 88 114
Drive Model Number CIMR-P7U 20P4 20P7 21P5 22P2 23P7 25P5 27P5 2011 2015 2018 2022 2030
Drive rated output capacity (KVA) 14 18 3.0 4.1 6.4 8.8 12.0 18.0 23.0 29.0 34.0 44.0
Drive rated output current (A) 3.6 4.6 7.8 10.8 16.8 23.0 31.0 46.2 59.4 74.8 88.0 115.0
Drive max. output voltage (V) 3-phase; 200, 208, 220, 230, or 240VAC (Proportional to input voltage)
Drive max. output frequency (Hz) 120 Hz
:;:g 223 :géig;g)mz) 3-phase, 200/208/220/230/240VAC, 50/60 Hz
g % Rated input current (A) 43 | 55 [ 94 | 13 ] 20 [ 24 | s | 8 | 70 ] 8 [ e | 120
§ _%g Allowable voltage fluctuation +10%, - 15%
Allowable frequency fluctuation +5%
9 DC Reactor Optiona Built-in
5 B | Measuresfor
2 & | power supply
8 § [remonics | 15.pyse . .
S Rectification Not possible Possible

Table C.2 208-230VAC Drive and Bypass Specifications

Bypass Model Number P7B_ * D143 D169 D211 D273 D343 D396
Motor HP 208V 50 60 75 100 125 150
230V 50/60 75 - 100/125 150 -

Bypass rated output current (A) 143 169 211 273 343 396
Drive Model Number CIMR-P7U 2037 2045 2055 2075 2090 2110
Drive rated output capacity (kVA) 62.0 73.0 82 120.0 140.0 160.0
Drive rated output current (A) 162.0 192.0 215 312.0 360.0 415.0
Drive max. output voltage (V) 3-phase; 200, 208, 220, 230, or 240VAC (Proportional to input voltage)
Drive max. output frequency (Hz) 120 Hz
> g | Rated voltage (V) 3-phase, 200/208/220/230/240VAC, 50/60 Hz
S % | Rated frequency (Hz)
g % Rated input current (A) 180 212 | 237 | 350 | 396 457
§ B Allowable voltage fluctuation + 10%, - 15%

© [ Allowable frequency fluctuation +5%

8 DC Reactor Built-in
- Measures for
g % power s_upply
O § | harmonics 12-Pulse )

5 Rectification Possible

Note: The maximum applicable motor output is given for a standard 4-pole motor. When selecting the actual motor and Drive, be sure that the Bypass and
Drive's rated output current is equal to, or greater than, the motor's rated current.

A phase-shifting transformer is required on the power supply for 12-pul se rectification.
* Only 208V model numbers are shown.
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@ 480 VAC

Table C.3 480VAC Drive and Bypass Specifications

Bypass Model Number P7B_ * B0O0O1 B002 B003 B004 BO0O7 BO11 B014 B021/B027 B034 B040
Motor HP (460V) 0.5/0.75 1 1.5/2 3 5 75 10 15/20 25 30
Bypass rated output current (A) 16 21 34 4.8 7.6 11 14 21/27 34 40
Drive Model Number CIMR-P7U 40P4 40P7 41P5 42P2 43P7 45P5 47P5 4011 4015 4018
Drive rated output capacity (kVA) 14 1.6 2.8 4.0 58 9.5 13.0 21.0 26.0 30.0
Drive rated output current (A) 18 21 37 53 7.6 125 17.0 27.0 34.0 40.0
Drive max. output voltage (V) 3-phase; 380, 400, 415, 440, 460, or 480VAC (Proportional to input voltage.)
Drive max. output frequency (Hz) 120 Hz

Rated voltage (V)
8 | Rated frequency (H2) 3-phase, 380, 400, 415, 440, 460 or 480VAC, 50/60 Hz
B
T
§ Rated input current (A) 22 25 4.4 6.4 9.0 15 20 33 40 48
]
>
Q
3 | Allowable voltage fluctuation +10%, - 15%
:

Allowable frequency fluctuation +5%
8
.g DC Reactor Optional
s Measures for
g Eower s_upply

armonics
e 12-pulse .
[=]
£ Rectification Not possible
o
Table C.3 480VAC Drive Specifications (Continued)

Bypass Model Number P7B_ * B052/B065 BO77 B096 B124 B156 B180 B240 B302 — — -
Motor HP (460V) 40/50 60 75 100 125 150 200 250 | 300/350 | 400/450 | 500+
Bypass rated output current (A) 52/65 77 96 124 156 180 240 302
Drive Model Number CIMR-P7U 4030 4037 4045 4055 4075 4090 4110 4160 4185 4220 4300
Drive rated output capacity (kVA) 51.0 59.0 73.0 95.0 120.0 | 1400 | 180.0 | 230.0 | 315.0 390.0 510.0
Drive rated output current (A) 67.2 77.0 96.0 125.0 | 156.0 | 180.0 | 240.0 | 304.0 | 4140 515.0 675.0
Drive max. output voltage (V) 3-phase, 380, 400, 415, 440, 460 or 480VAC (Proportional to input voltage)
Drive max. output frequency (Hz) 120 Hz
8 | Max. voltage (V) .
% Rated frequency (Hz) 3-phase, 380, 400, 415, 440, 460, or 480VAC, 50/60 Hz
g
g Rated input current (A) 74 85 106 134 172 198 264 334 456 567 743
>
g
3 | Allowable voltage fluctuation + 10%, - 15%
:

Allowable frequency fluctuation +5%
8
% DC Reactor Built-in
g | Measures for
£ | power supply
5 harmonics 12-Pulse "
£ Rectification Possible
o

Note: The maximum applicable motor output is given for astandard 4-pole motor. When selecting the actual motor and Drive, be sure that the Bypass and

Drive'srated output current is equal to, or greater than, the motor's rated current.
A 3-wire phase-shifting transformer is required on the power supply for 12-pulse rectification.
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@ All Voltages

Table C.4 Common Drive Specifications

All Models Specification
Sine wave PWM
Control method V/f control
Speed range 40:1
Speed control accuracy +2t0 3% (77°F = 50°F) (25°C £+ 10°C)
Frequency accuracy Digital references: + 0.01% (14°F to 104°F) (-10°C to +40°C)
(temperature characteristics) Analog references; +0.1% (77°F + 50°F) (25°C +10°C)
) . Digital references: 0.01 Hz
Frequency setting resolution ——
.g Analog references: 0.025/50 Hz (10 bit with sign)
= Frequency setting signal
§ ( Command) 0-10 Vdc, 4-20 mA
<
@) - -
S Q;:;el eration/Deceleration 0.0 to 6000.0 s (2 selectable combinations of independent accel eration and decel eration settings)
j=
Q
© Restarting for momentary power loss, bi-directional speed search, overtorque detection, 5 preset speeds,
} ) accel eration/decel eration time changes, S-curve acceleration, 3-wire sequence, auto-tuning, cooling fan ON/OFF con-
Main Drive control S . - . .
functions trol, torque compensation, jump frequencies, upper and lower limits for frequency references, DC braking for starting
and stopping, high-dlip braking, Pl control (with sleep function), energy-saving control, Modbus communications (RS-
485/422, 19.2 kbps maximum), fault reset, and copy function
Provides an alternate connection for the motor to line power for operation at full speed only, directly from line power.
Main Bypass control Three electrically interlocked |EC rated contactors isolate the Drive when operating in Bypass mode. Control logic cir-
functions cuit provides Hand/Off/Auto functions and safety circuit interlocks. Includes fused 120VAC control transformer, motor
circuit protector/disconnect, motor overload relay, selector switches and indicating lights.
Motor protection Protection by electronic thermal overload relay
Fuse blown protection Stops for fuse blown
Overload capacity and 110% of rated output current for 60 seconds
maximum current
Overvoltage protection 208-240VAC: Stops when main-circuit DC voltage is above 410 V
g aep 480VAC: Stops when main-circuit DC voltage is above 820 V
g Undervoltage protection 208-240VAC: Stops when main-circuit DC voltage is below 190 V
< agep 480VAC: Stops when main-circuit DC voltage is below 380 V
>
S | Momentary power loss Power Interuptions of 15 ms or more
g ridethru By selecting the momentary power |oss method, operation can be continued if power is restored within 2 s
Cooling fin overheating Protection by thermistor
Stall prevention Stall prevention during acceleration, deceleration, or running
Grounding protection Protection by electronic circuits. (50% of inverter rated current)
Charge indicator Lit when the main circuit DC voltage is approx. 50 Vdc or more
Enclosure Tvpe Enclosed wall-mounted type (NEMA 1): CIMR-P7U20P4 thru 2030 and 40P4 thru 4055
yp Open chassis type (IP00): CIMR-P7U2022 thru 2110 and 4030 thru 4300
Ambient operating 14°F to 104°F (-10°C to 40°C) NEMA 1 type
temperature 14°F to 113°F (-10°C to 45°C) Open chassistype
g Ambient operating humidity 95% max. (with no condensation)
g Storage temperature 68°F to 140°F (- 20°C to + 60°C) short-term temperature during transportation
'UEJ Application site Indoor (no corrosive gas, dust, etc.)
Altitude 3300 ft. (1000 m), higher altitudes by derate
Vibration 10 to 20 Hz, 32 ft/sec? (9.8 m/s?) max.; 20 to 50 Hz, 6.5 ft/sec? (2 m/s?) max.

Specifications C - 4




Appendix D
Communication

This appendix details the specifications, connections, and programming of the Drive
for Modbus communications.

The H/O/A switch must be in the AUTO position if serial communication is to be
used for P7 Drive run, stop and speed control.

Using Modbus Communication ........ccccceevvveeriiiiciiiiiiiie e e ee e e, 2
Modbus Communication Configuration ...............ccccccvvvvvvininnnne. 2
Communication Specifications ... 2
Communication Connection Terminal ..........ccccccceeeeeiieiiierieiinnnn. 3
Procedure for Setting Up Communication .............ccccvvvvvvvvennene. 3

Modbus Function Code Details ........ccccceeeiviiiiiiiriiiiiii e, 7
Reading/Holding Register Contents (03H) .........cccccvvvvvvvvvvnnnene. 7
Write In Single Holding Register (06H) .......c.cccooovviviiiiiiinineeene, 7
Loopback Test (08H) ......ccccoeeiiiie e 8
Write In Several Holding Registers (L0H) ......ccccccvvvvvveivivnevnnneee. 8

Modbus Data TabIes .........cccoeeiiiiiiiiiece e, 9
ReferenCe Data .....cooeeeeiiieeeecie e 9
1Y o] T (o] gl DL r= 10

Modbus Self-DiagnosSiS ......cooovvviiiiiiiiiee . 14
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Using Modbus Communication

Serial communication can be performed with Direct Digital Controllers (DDCs) or similar devices using the Modbus protocal.

€ Modbus Communication Configuration

Modbus communication is configured

using 1 master (PLC) and a maximum of 31 daves. Serial communication between

master and slave is normally initiated by the master and responded to by the slaves.

The master performs serial communication with one dave at a time. Consequently, the slave address of each slave must be
initially set, so that the master can perform serial communication using that address. Slaves receiving commands from the
master perform the specified functions,

and send a response back to the master.

Master

Fig D.

1 Example of Connections between Master and Drive

€ Communication Specifications

The Modbus communication specifications are shown below:

Table D.1 Modbus Communication Specifications

Item Specifications
Interface RS-422, RS-485
Communications Cycle Asynchronous (Start-stop synchronization)
Baud rate: Select from 1200, 2400, 4800, 9600, and 19200 bps.
L Datalength: 8 bitsfixed
Communications Parameters .
Parity: Select from even, odd, or none.
Stop hits: 1 bit selected
Communications Protocol Modbus
Number of Connectable Units 31 units max.
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€ Communication Connection Terminal

Modbus communication uses the following terminals: S+, S-, R+, and R-. The terminating resistance must be turned ON only
if the Driveis at the very end of the Serial Communication chain. Set the terminating resistance by turning ON pin 1 of switch
Sl

J +
S :j s1
J

222222 Terminating

RS-422A
o OFF 7 _ON [(esi
- +—
or RS-485 R+ F D! ) "eS1S1ance
F

{@
O - aoh:2

swich &/ T u DIP Switch S1-1 located on
AR /ﬂ1 <):> terminal board.

Terminating resistancé (1/2W, 110 Ohms)

Fig. D.2 Communication Connection Terminals and Terminating Resistance

1. Separate the communication cables from the main circuit cables and control circuit wiring.
IMPORTANT | 2. Use shielded cables for the communication cable, and use proper shield clamps.
3. When using RS-485 communication, connect S+ to R+, and S- to R-, on the control circuit terminal
board. See Fig. D-3 below.
4. Shield at one end only.

O|D|O|D

R+ R— S+ S—

Fig. D.3 RS-485 Communication Connection

@ Procedure for Setting Up Communication

Use the following procedure to perform communication with the PLC.

1. Turn OFF the input to the Drive power and connect the communication cable between the PLC and the Drive.
2. Turn ON the input power to the Drive.

3. Set the required communication parameters (H5-01 to H5-09) using the Digital Operator.

4. Turn OFF the input to the Drive power, and check that the Digital Operator display has completely disappeared.
5. Turn ON the input power to the Drive once again.

6. Perform communication with the PLC.
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B Related Parameters

Table D.2 Serial Communication Related Parameters

Parameter Parameter Name Descrition Setting Factory | Chapter Menu
No. Digital Operator Display p Range Setting Ref # Location
Selects the speed command (frequency reference)
input source.
Frequency Reference 0: Operator - Digital preset speed d1-01 Quick
b1-01 Selection 1: Terminals - Analog Input Terminal A1 0to3 1 Setting
Reference Source (or Terminal A2 see parameter H3-13)
2: Serial Com - RS-485 terminals R+, R-, S+ and S
3: Option PCB - Option board connected at 2CN
Selects the run command input source.
0: Operator - "Hand" and "Off" keyson digital oper-
b1-02 Run Command Selection ator 0to3 1 Quick
Run Source 1: Terminal - Contact Closure on Terminal S1 Setting
2: Serial Com - RS-485 terminals R+, R-, St and S
3: Option PCB - Option board connected at 2CN
Selects Drive station node number (address) for Oto FF
H5-01 Drive Node Address terminas R+, R-, S+, S-.* (H5-08 1F Programmin
Serial Com Adr * Set H5-01 to O to disable Drive responses to dependent) d 9
Modbus communications. e
Selects the baud rate for terminals R+, R-, S+
and S-*.
_— . 0: 1200 Baud
H5-02 ggf’?g‘é’;ﬁ'ggﬁm Selection | 1. 5400 Baud Oto4 3 Programming
2: 4800 Baud
3: 9600 Baud
4: 19200 Baud
Selects the communication parity for terminals R+,
— . . R-,Stand S-.*
H5-03 Communlcanon Parity Selection 0: No Parity Oto2 0 Programming
Serial Com Sel : g
1: Even Parity
2: Odd Parity
Selects the stopping method when a communication
error is detected.
Stopping Method after 0: Ramp to Stop
H5-04 Communication Error 1: Coast to Stop 0to3 3 Programming
Serial Fault Sel 2: Fast-Stop
3: Alarm Only
4: Run at D1-04
Enables or disables the communications timout
detection function.
Communication Error Detection | 0: Disabled - A communications loss will NOT
H5-05 Selection cause a communications fault. Oorl 1 Programming
Serial FIt Dtct 1: Enabled - If communicationsis lost for more than
the time specified in parameter H5-09, a communi-
cations fault will occur.
Drive Transmit Wait Time Sets the time from when the Drive receives data to ]
H5-06 Transmit WaitTIM when the Drive sends data. 51065 Sms Programming
; Enables or disables request to send (RTS) control:
H5-07 Exss(é%r:tr?&sgdm' on 0: Disabled Oorl 1 Programming
1: Enabled
Communication Protocol Selects the communication protocol.
H5-08 Selection 0: Modbus 0 Programming
Protocol Select
Communication Error Determines how long communications must be lost
H5-09 Detection Time before afault is annunciated. Works in conjunction 0.0t0 10.0 2.0sec Programming
CE Detect Time with parameters H5-05 and H5-04.

* After these parameters are changed Drive power must be cycled before the changes will take effect.

M odbus communication can perform the following operations regardless of the settings in b1-01 and b1-02:
Monitoring operation status of the Drive
Setting and reading Drive parameters
Resetting faults

I nput multi-function commands

1

2
3.
4

IMPORTANT

An OR operation is performed between the multi-function command input from the DDC and the command

input from multi-function digital input terminals S3 to S7.
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B Message Format

In Modbus communication, the master sends commands to the slave, and the dave responds. The message format is
configured for both sending and receiving as shown below. The length of the data packets is changed by the command
(function) contents.

Slave address

Function code

Data

Error check

Fig. D.4 Message Format

The space between messages must support the following:

DDC to Drive Drive to DDC DDC to Drive

N>
>

Command message Response message Command message

ot o
24 bits long —T L H5-06 24 bits long —T T_ 5 ms min.

setting

Time (Seconds)

Fig. D.5 Message Spacing

Slave Address

Set the Drive address from 0 to 32. If 0 is selected, commands from the master will be broadcast (i.e., the Drive will not return
responses).

Function Code

The function code specifies commands. There are four function codes, as shown below.

Table D.3 Modbus Function Codes

. Command Message Response Message

Function Code . - -

(Hexadecimal) Function Min. Max. Min.* Max.

(Bytes) (Bytes) (Bytes) (Bytes)
03H Reading/Holding Register Contents 8 8 7 37
06H Write In Single Holding Register 8 8 8 8
08H Loopback Test 8 8 8 8
10H Write In Severa Holding Registers 1 41 8 8
* Minimum bytes for anormal Response Message (error response message is always 5 bytes).

Data

Configure consecutive data by combining the storage register address (test code for a loopback address) and the data the
register contains. The data length changes depending on the command details.
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Error Check
Errors are detected during communication using CRC-16. Perform cal cul ations using the following method:

1. The factory setting for CRC-16 communication is typically zero, but when using the Modbus system, set the factory setting
toone (e.g., setal 16 hitsto 1).

2. Calculate CRC-16 using MSB as slave address L SB, and LSB as the MSB of the final data.
3. Calculate CRC-16 for response messages from the slaves and compare them to the CRC-16 in the response messages.
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Modbus Function Code Details

€ Reading/Holding Register Contents (03H)
Read the contents of the storage register only for specified quantities. The addresses must be consecutive, starting from a
specified address. The data content of the storage register are separated into higher 8 bits and lower 8 bits.

The following table shows message examples when reading status signals, error details, data link status, and frequency
references from the slave 2 Drive.

Command Message R_esponse Message_ Respon_se Message
(During Normal Operation) (During Error)
Slave Address 02H Slave Address 02H Slave Address 02H
Function Code 03H Function Code 03H Function Code 83H
Start Higher OOH Data quantity 08H Error code 03H
Address Lower 20H 1st storage | Higher 00H CRC.16 Higher F1H
Quantity Higher OOH register L ower 65H Lower 31H
Lower 04H Next storage | Higher 00H
Higher 45H register Lower 00H
CRC-16 -
Lower FOH Next storage | Higher 00H
register Lower 00H
Next storage | Higher 01H
register Lower F4H
Higher AFH
CRC-16
Lower 82H

Fig. D.6 Function Code 03H Message Example

€ Write In Single Holding Register (06H)

Command Message Response Messagg Respon.se Message
(During Normal Operation) (During Error)

Slave Address 01H Slave Address 01H Slave Address 01H

Function Code 06H Function Code 06H 80H + Function Code 86H

Register Upper O0OH Register Upper 00H Error code 21H

Address Lower 01H Address Lower 01H CRC16 Upper 82H

Setting Upper 00H Setting Upper 00H Lower 78H
Data Lower 03H Data Lower 03H
CRC-16 | oPPer | 98H CRC.16 | UPpPer | 98H
L ower OBH L ower OBH

Fig. D.7 Function Code 06H Message Example
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@ Loopback Test (08H)

The loopback test returns the command message directly as the response message without changing the contents to check the
communications between the master and slave. Set user-defined test code and data values.

The following table shows a message example when performing aloopback test with the slave 1 Drive.

Command Message Response Message Response Message
9 (During Normal Operation) (During Error)

Slave address 01H Slave address 01H Slave address 01H

Function code 08H Function code 08H Function code 89H
Higher 00H Higher 00H Error Code 01H

Test Code Test Code ,
Lower O00H Lower 00H Higher 86H
- - CRC-16
Higher A5H Higher A5H Lower 50H
Data Data
Lower 37H Lower 37H
Higher DAH Higher DAH
CRC-16 CRC-16

Lower 8DH Lower 8DH

Fig. D.8 Function Code 08H Message Example

@ Write In Several Holding Registers (10H)
Write the specified data to the registers from the specified addresses. The written data must be consecutive, starting from the
specified address in the command message: Higher 8 bits, then lower 8 bits, in storage register address order.

The following table shows an example of a message when a forward run command has been set at a speed command of
60.0 Hz in the dave 1 Drive by the PLC.

Command Message Response Message Response Message
g (During Normal Operation) (During Error)
Slave Address 01H Slave Address 01H Slave Address O1H
Function Code 10H Function Code 10H Function Code 90H
Start Higher 00H Start Higher 00H Error code 02H
Address Lower 01H Address Lower 01H CRC16 Higher CDH
. Higher 00H ) Higher 00H Lower C1H
Quantity Quantity
L ower 02H L ower 02H
No. of data 04H Higher 10H
Higher 00H CRCIS T ower 08H
Lead data |9
Lower 01H
Higher 02H
Next data .
Lower 58H * No. of data= 2 x (quantity)
Higher 63H
CRC-16
L ower 39H
Fig. D.9 Function Code 10H Message Example
IMPORTANT Set the number of data specified using command messages as quantity of specified messages x 2. Handle

response messages in the same way.
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Modbus Data Tables

The data tables are shown below. The types of data are as follows: Reference data, monitor data and broadcast data.

@ Reference Data

The reference data table is shown below. Reference data can be read and written to.

Table D.4 Reference Data

Register No. Contents
0O00H Reserved
Frequency reference

Bit 0 Run/stop command 1: Run 0: Stop
Bit 1 Forward/reverse operation 1. Reverse O: Forward
Bit 2 External fault 1: Fault (EFO)
Bit 3 Fault reset 1: Reset command
Bit 4 ComNet

0001H Bit5 ComCirl

Bit 6 Multi-function digital input command 3

Bit7 Multi-function digital input command 4

Bit 8 Multi-function digital input command 5

Bit 9 Multi-function digital input command 6

Bit A Multi-function digital input command 7
BitsB to F | Not used

0002H Frequency reference (Set units using parameter 01-03)
0003H to 0005H | Not used

0006H Pl Setpoint

0007H Analog output 1 setting (-11V =726 to 11V = 726) — 10V = 660

0008H Anaog output 2 setting (-11V =726 to 11V = 726) — 10V =660

Multi-function contact output setting

Bit 0 Digital output 1 (Terminal M1-M2) 1: ON O0: OFF
Bit 1 Digital output 2 (Terminal M3-M4) 1: ON 0: OFF

Bit 2 Not Used
Bits3to 5 | Not used
Bit 6 Set fault contact (terminal MA-MC) output using bit 7. 1: ON 0: OFF
Bit 7 Fault contact (terminal MA-MC) 1: ON 0: OFF
Bits8to F | Not used
000AH to 000EH | Not used
Reference selection settings
Bit 0 Not used
Bit 1 Input Pl setpoint 1: Enabled O: Disabled
Bits3to B | Not used
C Broadcast datatermina S5 input 1: Enabled O: Disabled
D Broadcast dataterminal S6 input 1: Enabled O: Disabled
E Broadcast datatermina S7 input 1: Enabled O: Disabled
F Not used
Note: Write 0 to all unused bits. Also, do not write data to reserved registers.

0009H

000OFH
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&€ Monitor Data

The following table shows the monitor data. Monitor data can only be read.

Table D.5 Monitor Data
Register No. Contents
Drive status
Bit 0 Operation 1: Operating 0: Stopped
Bit 1 Reverse operation 1: Reverse operation 0: Forward operation
Bit 2 Drive startup complete 1: Completed 0: Not compl eted
Bit 3 Fault 1: Fault
0020H Bit 4 Data setting error 1: Error
Bit 5 Multi-function digital output 1 (terminal M1 - M2) 1: ON 0: OFF
Bit 6 Multi-function digital output 2 (terminal M3 - M4) 1: ON 0: OFF
Bit 7 Not used
Bits8to F Not used
Fault details
Bit 0 Overcurrent (OC) Ground fault (GF)
Bit 1 Main circuit overvoltage (OV)
Bit 2 Drive overload (OL2)
Bit 3 Drive overheat (OH1, OH2)
Bit 4 Not used
Bit 5 Fuse blown (PUF)
Bit 6 PI feedback reference lost (FbL)
0021H B?t 7 External error (EF, EFO)
Bit 8 Hardware error (CPF)
Bit 9 Motor overload (OL1) or overtorque 1 (OL3) detected
Bit A PG broken wire detected (PGO), Overspeed (OS), Speed deviation (DEV)
BitB Main circuit undervoltage (UV) detected
Bit C Mai n circuit undervoltage (UV 1), control power supply error (UV2), inrush prevention
circuit error (UV3), power loss
Bit D Missing output phase (LF)
BitE Modbus communications error (CE)
Bit F Operator disconnected (OPR)
Datalink status
Bit 0 Writing data
Bit 1 Not used
0022H Bit 2 Not used
Bit 3 Upper and lower limit errors
Bit 4 Dataintegrity error
Bits5to F Not used
0023H Frequency reference U1-01
0024H Output frequency U1-02
0025H Output voltage reference | U1-06
0026H Output current U1-03
0027H Output power U1-08
0028H Torque reference U1-09
0029H Not used
002AH Not used

Communications D - 10




Table D.5 Monitor Data (Continued)

Register No. Contents
Sequence input status
Bit 0 Input terminal S1 1: ON 0: OFF
Bit 1 Input terminal S2 1: ON 0: OFF
Bit 2 Multi-function digital input terminal S3 1: ON 0: OFF
002BH Bit 3 Multi-function digital input terminal S4 1: ON 0: OFF
Bit4 Multi-function digital input terminal S5 1: ON 0: OFF
Bit 5 Multi-function digital input terminal S6 1: ON 0: OFF
Bit 6 Multi-function digital input terminal S7 1: ON 0: OFF
Bits7to F Not used
Drive status
Bit 0 Operation 1: Operating
Bit 1 Zexro speed 1: Zero speed
Bit 2 Frequency agree 1: Matched
Bit 3 Desired frequency agree 1: Matched
Bit4 Frequency detection 1 1: Output frequency < L4-01
Bit 5 Frequency detection 2 1: Output frequency = L4-01
Bit 6 Drive startup compl eted 1: Startup compl eted
002CH Bit 7 Low voltage detection 1: Detected
Bit 8 Baseblock 1: Drive output baseblock
Bit 9 Frequency reference mode 1: Not communication 0: Communication
Bit A Run command mode 1: Not communication 0: Communication
Bit B Overtorque detection 1: Detected
Bit C Frequency reference lost 1: Lost
Bit D Retrying error 1: Retrying
Bit E Error (including M odbus communications time-out) 1:Error occurred
Bit F Modbus communications time-out 1: Timed out
Multi-function digital output status
Bit 0 Multi-function digital output 1 (terminal M1-M2) 1: ON 0: OFF
002DH Bit 1 Multi-function digital output 2 (terminal M3-M4): 1: ON 0: OFF
Bit 2 Not used
Bits3to F Not used
002EH - 0030H | Not used
0031H Main circuit DC voltage
0032H - 0037H | Not used
0038H Pl feedback level (Input equivalent to 100%/Max. output frequency; 10/1%; without sign)
0039H Pl input level (+100%/+Max. output frequency; 10/1%; with sign)
003AH Pl output level (+100%/+Max. output frequency; 10/1%; with sign)
003BH CPU software number
003CH Flash software number
Communication error details
Bit 0 CRC error
Bit 1 Invalid data length
Bit 2 Not used
003DH Bit 3 Parity error
Bit 4 Overrun error
Bit5 Framing error
Bit 6 Time-out
Bits7to F Not used
003EH KVA setting
003FH Control method

Note:  Communication error details are stored until an error reset isinput (errors can be reset while the Drive is operating).
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B Broadcast Data
The following table shows the broadcast data. Broadcast data can be written to.

Table D.6 Broadcast Data
igg:,setg Contents
Operation signal
Bit 0 Run command 1: Operating 0: Stopped
Bit 1 Reverse operation command 1: Reverse 0: Forward
Bits2and 3 Not used
Bit4 External error 1: Fault (set using H1-01)
0001H Bit5 Error Fault 1. Reset command (set using H1-02)
Bits6to B Not used
BitC Multi-function digital input terminal S5 input
Bit D Multi-function digital input terminal S6 input
Bit E Multi-function digital input terminal S7 input
Bit F Not used.
0002H Frequency reference | 30000/100%
Note: Bit signals not defined in the broadcast operation signals use local node data signals continuously.

B Enter Command

When writing parameters to the Drive from the PLC using Modbus communication, the parameters are temporarily stored in
the constant data area in the Drive. To enable these parameters in the parameter data area, use the Enter command.

There are two types of Enter commands:

1. Enter commands that enable parameter datain RAM

2. Enter commands that write datato EEPROM (non-volatile memory) in the Drive at the sametime as enabling datain RAM.
The following table shows the Enter command data. Enter command data can only be written.

The Enter command is enabled by writing 0 to register number 0900H or 0901H.

Table D.7 Enter Command
Register No. Contents
0900H Write parameter data to EEPROM
0910H Parameter datais not written to EEPROM, but refreshed in RAM only.

The maximum number of times you can write to EEPROM using the Drive is 100,000. Do not frequently
execute Enter commands (0900H) written to EEPROM.

The Enter command registers are write-only. Consequently, if reading these registers, the register address
will become invalid (Error code: 02H).

IMPORTANT
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B Error Codes

The following table shows Modbus communication error codes.

Table D.8 Error Codes

Error

Code Contents

Function code error

O1H A function code other than 03H, 08H, or 10H has been set by the PLC.

Invalid register number error
02H » Theregister address you are attempting to access is not recorded anywhere.
« With broadcast sending, a start address other than 0000H, 0001H, or 0002H has been set.

Invalid quantity error
03H » The number of data packets being read or written is outside the range of 1 to 16.
 Inwrite mode, the number of data packets in the message is not No. of packetsx 2.

Data setting error
21H « Upper limit or lower limit error has occurred in the control data or when writing parameters.
« When writing parameters, the parameter setting isinvalid.

Write mode error

» Attempting to write parameters to the Drive during run.

 Attempting to write via Enter commands during run.

 Attempting to write parameters other than A1-00 to A1-05, E1-03, or 02-04 when a
CPFO03 (defective EEPROM) fault has occurred.

 Attempting to write read-only data.

22H

Writing during main circuit undervoltage (UV) fault
23H « Writing parameters to the Drive during UV (main circuit undervoltage) alarm.
» Writing via Enter commands during UV (main circuit undervoltage) alarm.

Writing error during parameters processing

241 Attempting to write parameters while processing parametersin the Drive.

W Slave Not Responding

In the following cases, the slave will ignore the write function.

« When acommunication error (overrun, framing, parity, or CRC-16) is detected in the command message.
» When the slave address in the command message and the slave address in the Drive do not agree.

» When the data that configures the message and the data time length exceed 24 bits.

« When the command message data length isinvalid.

If the slave address specified in the command message is 0, all slaves execute the write function, but do not

IMPORTANT
return response messages to the master.
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Modbus Self-Diagnosis

The Drive has a built-in function for self-diagnosing the operations of serial communication interface circuits. The
self-diagnosis function connects the communication parts of the send and receive terminals, receives the data sent by the
Drive, and checks if communication is being performed normally.

Perform the self-diagnosis function using the following procedure.

1

a b~ w DN

Turn ON the power supply to the Drive, and set parameter H1-05 (Terminal S7 Function Selection) to 67 (Com Test
Mode).

Turn OFF the power supply to the Drive.

Perform wiring according to the following diagram while the power supply is turned OFF.

Turn ON the terminating resistance. (Turn ON pin 1 on DIP switch 1.)

Turn ON the power supply to the Drive again.

\SN\sic\sdm\Az\w ac|-v Il ~c IR R MA |MB|MC
E@)| |s1|s2|s3|s4|s5|s6|s7|rm|ac|au|ic|[s+[s- [ [m3]me|m1 [lm2| E@)
: :

I [ |

Fig. D.10 Communication Terminal Connection for Self -Diagnosis Function

6. During normal self-diagnostic operation, the Digital Operator displays the frequency reference value. If an error occurs, a

CE (Modbus communication error) alarm will be displayed on the Digital Operator, the fault contact output will be turned
ON, and the Drive operation ready signal will be turned OFF.
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Appendix E
Peripheral Devices

This appendix describes recommended branch short circuit protection and
peripheral devices.

General Peripheral DEVICES ...........uueuiiiiiiiiiiiiiiieieeeeeeeeeeeee e eeeeee e 2
[V = To g L] (o3 @ o] 4] r=od (o (PP 2
AC and DC reaCHOr ......ccvvvvviiiiiieiieee e, 2
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General Peripheral Devices

The following peripheral devices may be required to be mounted between the AC main circuit power supply and the Drive
input terminals R/L1, S/L2, and T/L3.

Never connect a general LC/RC noise filter to the DriveDrive output circuit.

CAUTION Never connect a phase-advancing capacitor to the input or output sides, or a surge suppressor to the output

side of the Drive. When magnetic contactor is installed between the Drive and the motor, never turn it on or off
during operation.

For more details on peripheral devices, contact the manufacturer.

€ Magnetic Contactor

Mount a surge protector on the coil. When using a magnetic contactor to start and stop the Drive, do not exceed one start per
hour.

& AC and DC reactor

Install areactor to connect to a power supply transformer of large capacity (600 kVA or more) or to improve the power factor
on the power supply side.

4000
AC orDC
— Reactor Required
<
z
=
a,
a,
=1
w0
[
2
6 ~
) 600 X AC orDC
. Reactor Not Required
0 60 400

Fig E.1 Connected Drive (kVA)

¥ Noise filter

Use anoaisefilter exclusively for the Drive if radio noise generated from the Drive causes other control devicesto malfunction.
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Appendix F
Replacement Parts

This appendix lists the primary parts that may be needed to maintain or service
the Drive and Bypass unit.

Primary Parts - 208/230/240 VAC ... 2
Primary Parts - 480 VAC ... ee e 3
Bypass Replacement PartS .........ccccccoouuuiumiiimiiiiiiiiiiiiieienieeeieneeeeeeee. 4
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Primary Parts - 208/230/240VAC

Table F.1 208-240VAC Primary Parts

Drive Model | Nominal | Power PCB | Gate Drive PCB Control PCB Terminal PCB Diode Module

CIMR-P7U Hp (3PCB) (3PCB) (1PCB) (2PCB)
20P4 0.5/0.75 ETP617012 N/A ETC618021-S3010 ETC618141 Inside the Power Module
20P7 1 ETP617012 N/A ETC618021-S3010 ETC618141 Inside the Power Module
21P5 1.5/2 ETP617022 N/A ETC618021-S3010 ETC618141 Inside the Power Module
22P2 3 ETP617032 N/A ETC618021-S3010 ETC618141 Inside the Power Module
23P7 5 ETP617042 N/A ETC618021-S3010 ETC618141 Inside the Power Module
25P5 75 ETP617052 N/A ETC618021-S3010 ETC618141 Inside the Power Module
27P5 10 ETP617062 N/A ETC618021-S3010 ETC618141 Inside the Power Module
2011 15 ETP617422 N/A ETC618021-S3010 ETC618141 SID003114 (D1)
2015 20 N/A ETC617032 ETC618021-S3010 ETC618141 SID003113 (D1)
2018 25 N/A ETC617042 ETC618021-S3010 ETC618141 SID003113 (D1)
2022 30 N/A ETC617053 ETC618021-S3010 ETC618141 SID003114 (D1,D2)
2030 40 N/A ETC617063 ETC618021-S3010 ETC618141 SID003113 (D1,D2)
2037 50 N/A ETC617073 ETC618021-S3010 ETC618141 SID003130 (D1,D2)
2045 60 N/A ETC617083 ETC618021-S3010 ETC618141 SID003115 (D1,D2)
2055 75 N/A ETC617093 ETC618021-S3010 ETC618141 SID003115 (D1,D2)
2075 75/100 N/A ETC617103 ETC618021-S3010 ETC618141 SID003116 (D1,D6)
2090 125 N/A ETC617113 ETC618021-S3010 ETC618141 SID003116 (D1,D6)
2110 150 N/A ETC617531 ETC618021-S3010 ETC618141 SID003108 (D1,D12)

Table F.1 208-240VAC Primary Parts (Continued)

%;‘,:AeR'\_A;?SI N0|TF|JnaI Power Module Transistor Module DC Bus Fuse Heat Sink Fan Internal Fan
20P4 0.5/0.75 STR001297 (Q1) Inside the Power Module FU-002029 (F1) N/A N/A
20P7 1 STR001297 (Q1) Inside the Power Module FU-002029 (F1) N/A N/A
21P5 15/2 STR001299 (Q1) | Insidethe Power Module | FU-002029 (F1) N/A N/A
22P2 3 STR001301 (Q1) Inside the Power Module FU-002030 (F1) N/A N/A
23P7 5 STR001303 (Q1) | Insidethe Power Module | FU-002031 (F1) FAN001066 (B1) N/A
25P5 75 STR001304 (Q1) | Insidethe Power Module | FU-002099 (F1) FAN001066 (B1) N/A
27P5 10 STR001278 (Q1) Inside the Power Module FU-002107 (F1) FAN001066 (B1,B2) N/A
2011 15 N/A STR001315 (Q1) FU-002108 (F1) | FAN001066 (B1,B2) FAN001043 (B3)
2015 20 N/A STR001315 (Q1) FU-002108 (F1) FANO001065 (B1,B2) N/A
2018 25 N/A STR001320 (Q1) FU-002109 (F1) | FAN001065 (B1,B2) FAN001043 (B3)
2022 30 N/A STR001314 (Q1) FU-002110 (F1) FANO001039 (B1,B2) N/A
2030 40 N/A STR001323 (Q1) FU-002110 (F1) | FANO001039 (B1,B2) N/A
2037 50 N/A STR001293 (Q1-Q3) FU-002102 (F1) | FAN001049 (B1,B2) FAN001053 (B4)
2045 80 N/A STR001335 (Q1-Q3) FU-000925 (F1) | FAN001049 (B1,B2) FAN001053 (B4)
2055 75 N/A STR001335 (Q1-Q3) FU-000938 (F1) | FAN001052 (B1,B2) FAN001054 (B4)
2075 75/100 N/A STR001349 (Q1-Q6) FU-000926 (F1) | FAN001056 (B1,B2) FAN001054 (B4)
2090 125 N/A STR001338 (Q1-Q6) FU-002105 (F1) | FAN001056 (B1,B2) FAN001054 (B4)
2110 150 N/A STR001351 (Q1-Q12) FU-002106 (F1) FANO001056 (B1,B2) FANO001054 (B4)
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Primary Parts - 480VAC

Table F.2 480VAC Primary Parts

Drive Model Nominal Power PCB Gate Drive PCB Control PCB Terminal PCB Diode Module

CIMR-P7U Hp (3PCB) (3PCB) (1PCB) (2PCB)
40P4 0.5/0.75 ETP617082 N/A ETC618021-S3010 ETC618141 Inside the Power Module
40P7 1 ETP617082 N/A ETC618021-S3010 ETC618141 Inside the Power Module
41P5 1.5/2 ETP617092 N/A ETC618021-S3010 ETC618141 Inside the Power Module
42P2 3 ETP617102 N/A ETC618021-S3010 ETC618141 Inside the Power Module
43P7 5 ETP617112 N/A ETC618021-S3010 ETC618141 Inside the Power Module
45P5 75 ETP617132 N/A ETC618021-S3010 ETC618141 Inside the Power Module
47P5 10 ETP617142 N/A ETC618021-S3010 ETC618141 Inside the Power Module
4011 15/20 ETP617152 N/A ETC618021-S3010 ETC618141 Inside the Power Module
4015 25 ETP617162 N/A ETC618021-S3010 ETC618141 SID003112 (D1)
4018 30 ETP617172 N/A ETC618021-S3010 ETC618141 SID000605 (D1)
4030 40/50 N/A ETC617151 ETC618021-S3010 ETC618141 SID003112 (D1,D2)
4037 60 N/A ETC617161 ETC618021-S3010 ETC618141 SID003112 (D1,D2)
4045 75 N/A ETC617171 ETC618021-S3010 ETC618141 SID000605 (D1,D2)
4055 100 N/A ETC617181 ETC618021-S3010 ETC618141 SID000605 (D1,D2)
4075 125 N/A ETC617190 ETC618021-S3010 ETC618141 SID003117 (D1,D2)
4090 150 N/A ETC617200 ETC618021-S3010 ETC618141 SID003117 (D1,D2)
4110 200 N/A ETC617210 ETC618021-S3010 ETC618141 SID003109 (D1,D6)
4160 250 N/A ETC617230 ETC618021-S3010 ETC618141 SID003119 (D1,D6)
4185 300/350 N/A ETC617240 ETC618021-S3010 ETC618141 SID003119 (D1,D6)
4220 400/450 N/A ETC617250 ETC618021-S3010 ETC618141 SID003131 (D1,D6)
4300 500+ N/A ETC617260 ETC618021-S3010 ETC618141 SID003119(D1,D12)

Table F.2 480VAC Primary Parts (Continued)

I%rll\'\/AeRl\flsgzl NolTFl)naI Power Module Transistor Module DC Bus Fuse Heat Sink Fan Internal Fan
40P4 0.5/0.75 STR001298 (Q1) Inside the Power Module FU-002029 (F1) N/A N/A
40P7 1 STR001298 (Q1) Inside the Power Module FU-002029 (F1) N/A N/A
41P5 1.5/2 STR001298 (Q1) Inside the Power Module FU-002029 (F1) N/A N/A
42P2 3 STR001298 (Q1) Inside the Power Module FU-002029 (F1) FANO001066 (B1) N/A
43P7 5 STR001300 (Q1) Inside the Power Module FU-002031 (F1) FANO001066 (B1) N/A
45P5 75 STR001302 (Q1) | Insidethe Power Module | FU-002031 (F1) FANO001066 (B1) N/A
47P5 10 STR001279 (Q1) Inside the Power Module FU-002032 (F1) FANO001066 (B1,B2) N/A
4011 10 N/A STR001280 (Q1) FU-002037 (F1) FAN001066 (B1,B2) FAN001043 (B3)
4015 15/20 N/A STR001318 (Q1) FU-002038 (F1) FAN001065 (B1,B2) N/A
4018 25 N/A STR001318 (Q1) FU-002038 (F1) FAN001065 (B1,B2) FAN001043 (B3)
4030 30 N/A STR001324 (Q1) FU-002039 (F1) FAN001039 (B1,B2) N/A
4037 60 N/A STR001316 (Q1-Q3) FU-002040 (F1) FANO001044 (B1,B2) N/A
4045 75 N/A STR001317 (Q1-Q3) FU-002040 (F1) FAN001044 (B1,B2) N/A
4055 100 N/A STR001317 (Q1-Q3) FU-002101 (F1) FAN001044 (B1,B2) N/A
4075 125 N/A STR001294 (Q1-Q3) FU-002112 (F1) FAN001052 (B1,B2) FAN001054 (B4)
4090 150 N/A STR001336 (Q1-Q6) FU-002113 (F1) FAN001052 (B1,B2) FAN001054 (B4)
4110 200 N/A STR001336 (Q1-Q6) FU-002114 (F1) FAN001056 (B1,B2) FAN001054 (B4)
4160 250 N/A STR001322 (Q1-Q3) FU-000895 (F1) FAN001056 (B1,B2) FAN001054 (B4)
4185 300/350 N/A STR001339 (Q1-Q12) FU-000895 (F1) FANO001056 (B1,B4) FAN001054 (B6,B7)
4220 400/450 N/A STR001341 (Q1-Q12) FU-002116 (F1) FAN001056 (B1,B4) FAN001054 (B6,B7)
4300 500+ N/A STR001342 (Q1-Q12) FU-002117 (F1) FAN001082 (B1,B5) FAN001054 (B6,B7)
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Bypass Replacement Parts

Table F.3 Bypass Replacement Parts

Drive NEC P7 Motor Circuit Protector Input Contactor Output Contactor Bypass Contactor Overload Relay Control Transformer CPT Primary Fuses
BYPASS
vours | Mwe | e |easeno | BT | Barr | BN |enin | BN e | PN e [pantisio| BN | PR | PR | YASKAWA |Bussuan
~ NO. NO. 5P32- LC1- 5P32- LC1- 5P32- LC1- NO. 5P37- TF- NO. ) :
208 P7U22P2VA 05 D002 FAL3600712M 50188255 92 DO0901F7 92 DO0901F7 92 DO0901F7 | LR2-D1307 148 300D3 50210414 | 5P17-0359 FNQ-R-4
P7U22P2VA 0.75 D003 FAL3600712M 50188255 92 DO0901F7 92 DO0901F7 92 DO0901F7 | LR2-D1508 174 300D3 50210414 | 5P17-0359 FNQ-R-4
P7U22P2VA 1 D004 FAL3600712M 50188255 92 DO0901F7 92 DO0901F7 92 DO0901F7 | LR2-D1510 175 300D3 50210414 | 5P17-0359 FNQ-R-4
P7U22P2VA 15 N/A FAL3601513M 50188256 95 D1801F7 95 D1801F7 95 D1801F7 | LR2-D1512 176 300D3 50210414 | 5P17-0359 FNQ-R-4
P7U22P2VA 2 D007 FAL3601513M 50188256 95 D1801F7 95 D1801F7 95 D1801F7 | LR2-D1512 176 300D3 50210414 | 5P17-0359 FNQ-R-4
P7U22P2VA 3 D010 FAL3601513M 50188256 95 D1801F7 95 D1801F7 95 D1801F7 | LR2-D1516 178 300D3 50210414 | 5P17-0359 FNQ-R-4
P7U23P7VA 5 D016 FAL3603015M 50188250 95 D1801F7 95 D1801F7 95 D1801F7 | LR2-D1521 179 300D3 50210414 | 5P17-0359 FNQ-R-4
P7U27P5VA 75 D024 FAL3605016M 50188251 96 D2501F7 96 D2501F7 96 D2501F7 | LR2-D1522 180 300D3 50210414 | 5P17-0359 FNQ-R-4
P7U27P5VA 10 D030 FAL3605016M 50188251 97 D3201F7 97 D3201F7 97 D3201F7 | LR2-D2553 181 300D3 50210414 | 5P17-0359 FNQ-R-4
P7U2011VA 15 D046 FAL3610018M 50188252 83 D5011F7 83 D5011F7 83 D5011F7 | LR2-D3557 185 300D3 50210414 | 5P17-0359 FNQ-R-4
P7U2015VA 20 D059 FAL3610018M 50188252 84 D6511F7 84 D6511F7 84 D6511F7 | LR2-D3559 186 300D3 50210414 | 5P17-0359 FNQ-R-4
P7U2018VA 25 D074 KAL3615026M | 50188260 85 D8011F7 85 D8011F7 85 D8011F7 | LR2-D3563 188 300D3 50210414 | 5P17-0359
P7U20221A 30 D088 KAL3615026M | 50188260 138 D11500F7 138 D11500F7 138 D11500F7 | LR9-F5567 244 300D3 50210414 | 5P17-0359 FNQ-R-4
P7U20301A 40 D114 KAL3625032M 50188267 139 D15000F7 139 D15000F7 139 D15000F7 | LR9-F5569 245 300D3 50210414 | 5P17-0359 FNQ-R-4
P7U20301A 40 D114 KAL3625032M | 50188267 139 D15000F7 139 D15000F7 139 D15000F7 | LR9-F5569 245 500D3 50210416 | 5P17-0360 -5
P7U20370A 50 D143 KAL3625032M | 50188267 139 D15000F7 139 D15000F7 110 F185G6 | LR9-F5569 245 500D3 50210416 | 5P17-0360 FNQ-R-5
P7U20450A 60 D169 KAL3625032M 50188267 139 D15000F7 139 D15000F7 m F265F7 LR9-F5571 246 500D3 50210416 | 5P17-0360 FNQ-R-5
P7U20550A 75 D211 LAL3640036M | 50188275 11 F265F7 111 F265F7 12 F330F7 LR9-F7575 247 500D3 50210416 | 5P17-0360 FNQ-R-5
P7U20750A 100 D273 LAL3640036M | 50188275 112 F330F7 111 F265F7 113 FA400F7 LR9-F7575 247 500D3 50210416 | 5P17-0360 FNQ-R-5
P7U20900A 125 D343 MAL3660036M | UCB000061 113 F400F7 112 F330F7 114 F500F7 LR9-F7579 248 750D3 50210417 | 5P17-0361 | FNQ-R-7 1/2
P7U21100A 150 D396 MAL3660036M | UCB000061 114 FS500F7 113 FA400F7 114 F500F7 | LR9-F7579 248 750D3 50210417 | 5P17-0361 | FNQ-R-7 1/2
240 P7U22P2VA 05 A002 FAL3600311M 50188254 92 DO0901F7 92 DO0901F7 92 DO0901F7 | LR2-D1307 148 300D1 | 5P58-1010 | 5P617-0391 | FNQ-R-31/2
P7U22P2VA 0.75 A003 FAL3600712M 50188255 92 DO0901F7 92 DO0901F7 92 DO0901F7 | LR2-D1508 174 300D1 | 5P58-1010 | 5P617-0391 | FNQ-R-31/2
P7U22P2VA 1 A004 FAL3600712M 50188255 92 DO0901F7 92 DO0901F7 92 DO0901F7 | LR2-D1508 174 300D1 | 5P58-1010 | 5P617-0391 | FNQ-R-31/2
P7U22P2VA 15 N/A FAL3601513M 50188256 95 D1801F7 95 D1801F7 95 D1801F7 | LR2-D1512 176 300D1 | 5P58-1010 | 5P617-0391 | FNQ-R-31/2
P7U22P2VA 2 A006 FAL3601513M 50188256 95 D1801F7 95 D1801F7 95 D1801F7 | LR2-D1512 176 300D1 | 5P58-1010 | 5P617-0391 | FNQ-R-31/2
P7U22P2VA 3 A009 FAL3601513M 50188256 95 D1801F7 95 D1801F7 95 D1801F7 | LR2-D1514 177 300D1 | 5P58-1010 | 5P617-0391 | FNQ-R-31/2
P7U23P7VA 5 A015 FAL3603015M 50188250 95 D1801F7 95 D1801F7 95 D1801F7 | LR2-D1521 179 300D1 | 5P58-1010 | 5P617-0391 | FNQ-R-31/2
P7U25P5VA 75 A022 FAL3605016M 50188251 96 D2501F7 96 D2501F7 96 D2501F7 | LR2-D1522 180 300D1 | 5P58-1010 | 5P617-0391 | FNQ-R-31/2
P7U27P5VA 10 A028 FAL3605016M 50188251 97 D3201F7 97 D3201F7 97 D3201F7 | LR2-D2553 181 300D1 | 5P58-1010 | 5P617-0391 | FNQ-R-31/2
P7U2011VA 15 A042 FAL3610018M 50188252 83 D5011F7 83 D5011F7 83 D5011F7 | LR2-D3557 185 300D1 |5P58-1010 | 5P617-0391 | FNQ-R-31/2
P7U2015VA 20 A054 FAL3610018M 50188252 84 D6511F7 84 D6511F7 84 D6511F7 | LR2-D3559 186 300D1 | 5P58-1010 | 5P617-0391 | FNQ-R-31/2
P7U2018VA 25 A068 FAL3610018M 50188252 85 D8011F7 85 D8011F7 85 D8011F7 | LR2-D3561 187 300D1 | 5P58-1010 | 5P617-0391 | FNQ-R-31/2
P7U20221A 30 A080 KAL3615026M 50188260 85 D8011F7 85 D8011F7 85 D8011F7 | LR2-D3563 188 300D1 |5P58-1010 | 5P617-0391 | FNQ-R-31/2
P7U20301A 40 A104 KAL3615026M | 50188260 138 D11500F7 138 D11500F7 138 D11500F7 | LR9-F5569 245 300D1 | 5P58-1010 | 5P617-0391 | FNQ-R-31/2
230 P7U20370A 50 A130 KAL3625032M | 50188267 139 D15000F7 139 D15000F7 139 D15000F7 | LR9-F5569 245 500D1 50210407 | 5P17-0360 FNQ-R-5
P7U20370A 60 A154 KAL3625032M 50188267 139 D15000F7 139 D15000F7 110 F185G6 | LR9-F5571 246 500D1 50210407 | 5P17-0360 FNQ-R-5
P7U20450A 75 A192 KAL3625032M | 50188267 111 F265F7 111 F265F7 1 F265F7 LR9-F5571 246 500D1 50210407 | 5P17-0360 FNQ-R-5
P7U20750A 100 A248 LAL3640036M | 50188275 11 F265F7 111 F265F7 12 F330F7 LR9-F7575 247 500D1 50210407 | 5P17-0360 FNQ-R-5
P7U20750A 125 A312 MAL3660036M | UCB000061 112 F330F7 12 F330F7 13 F400F7 LR9-F7579 248 500D1 50210407 | 5P17-0360 FNQ-R-5
P7U20900A 150 A360 MAL3660036M | UCBO000061 113 FA400F7 112 F330F7 114 F500F7 LR9-F7579 248 750D1 50210405 | 5P17-0361 | FNQ-R-7 1/2
480 P7U42P2VA 05 B001 FAL3600311M 50188254 92 DO0901F7 92 DO0901F7 92 DO0901F7 | LR2-D1306 146 300D1 |5P58-1010| 5P17-0356 | FNQ-R-11/2
P7U42P2VA 0.75 B00O1 FAL3600311M 50188254 92 DO0901F7 92 DO0901F7 92 DO0901F7 | LR2-D13X6 146 300D1 |5P58-1010| 5P17-0356 | FNQ-R-11/2
P7U42P2VA 1 B002 FAL3600712M 50188255 92 DO0901F7 92 DO0901F7 92 DO0901F7 | LR2-D1307 148 300D1 |5P58-1010| 5P17-0356 | FNQ-R-11/2
P7U42P2VA 15 N/A FAL3600712M 50188255 92 DO0901F7 92 DO0901F7 92 DO0901F7 | LR2-D1508 174 300D1 |5P58-1010 | 5P17-0356 | FNQ-R-11/2
P7U42P2VA 2 B003 FAL3600712M 50188255 92 DO0901F7 92 DO0901F7 92 DO0901F7 | LR2-D1508 174 300D1 |5P58-1010| 5P17-0356 | FNQ-R-11/2
P7U42P2VA 3 B004 FAL3600712M 50188255 92 DO0901F7 92 DO0901F7 92 DO0901F7 | LR2-D1510 175 300D1 |5P58-1010| 5P17-0356 | FNQ-R-11/2
P7U43P7VA 5 B007 FAL3601513M 50188256 95 D1801F7 95 D1801F7 95 D1801F7 | LR2-D1512 176 300D1 |5P58-1010| 5P17-0356 | FNQ-R-11/2
P7U45P5VA 75 BO11 FAL3601513M 50188256 95 D1801F7 95 D1801F7 95 D1801F7 | LR2-D1516 178 300D1 |5P58-1010| 5P17-0356 | FNQ-R-11/2
P7U47P5VA 10 B014 FAL3603015M 50188250 95 D1801F7 95 D1801F7 95 D1801F7 | LR2-D1521 179 300D1 | 5P58-1010| 5P17-0356 | FNQ-R-11/2
P7U4011VA 15 B021 FAL3605016M 50188251 96 D2501F7 96 D2501F7 96 D2501F7 | LR2-D1522 180 300D1 |5P58-1010 | 5P17-0356 | FNQ-R-11/2
P7U4011VA 20 B027 FAL3605016M 50188251 97 D3201F7 97 D3201F7 97 D3201F7 | LR2-D2553 181 300D1 | 5P58-1010| 5P17-0356 | FNQ-R-11/2
P7U4015VA 25 B034 FAL3605016M 50188251 93 D4011F7 93 D4011F7 93 D4011F7 | LR2-D3555 184 300D1 | 5P58-1010| 5P17-0356 | FNQ-R-11/2
P7U4018VA 30 B040 FAL3610018M 50188252 93 D4011F7 93 DA4011F7 93 DA4011F7 | LR2-D3555 184 300D1 |5P58-1010 | 5P17-0356 | FNQ-R-11/2
P7U4030QA 40 B052 FAL3610018M 50188252 83 D5011F7 83 D5011F7 83 D5011F7 | LR2-D3559 186 300D1 | 5P58-1010| 5P17-0356 | FNQ-R-11/2
P7U4030QA 50 B065 FAL3610018M 50188252 84 D6511F7 84 D6511F7 84 D6511F7 | LR2-D3561 187 300D1 |5P58-1010 | 5P17-0356 | FNQ-R-11/2
P7U4037QA 60 B077 FAL3610018M 50188252 85 D8011F7 85 D8011F7 85 D8011F7 | LR2-D3563 188 300D1 | 5P58-1010| 5P17-0356 | FNQ-R-11/2
P7U4045QA 75 B096 KAL3615026M 50188260 138 D11500F7 138 D11500F7 138 D11500F7 | LR9-F5567 244 300D1 | 5P58-1010 | 5P17-0356 | FNQ-R-11/2
P7U4055QA 100 B124 KAL3625032M | 50188267 139 D15000F7 139 D15000F7 139 D15000F7 | LR9-F5569 245 300D1 | 5P58-1010| 5P17-0356 | FNQ-R-11/2
P7U4055QA 100 B124 KAL3625032M 50188267 139 D15000F7 139 D15000F7 139 D15000F7 | LR9-F5569 245 500D1 50210407 | 5P17-0357 | FNQ-R-2 1/2
P7U4075QA 125 B156 KAL3625032M | 50188267 139 D15000F7 139 D15000F7 110 F185G6 | LR9-F5571 246 500D1 50210407 | 5P17-0357 | FNQ-R-2 1/2
P7U40900A 150 B180 KAL3625032M 50188267 139 D15000F7 139 D15000F7 111 F265F7 LR9-F5571 246 500D1 50210407 | 5P17-0357 | FNQ-R-2 1/2
P7U41100A 200 B240 LAL3640036M | 50188275 111 F265F7 111 F265F7 112 F330F7 LR9-F7575 247 500D1 50210407 | 5P17-0357 | FNQ-R-2 1/2
P7U41600A 250 B302 LAL3640036M 50188275 112 F330F7 112 F330F7 113 F400F7 LR9-F7579 248 500D1 50210407 | 5P17-0357 | FNQ-R-2 1/2
P7U41850A 300 B361 MAL3660036M | UCBO000061 113 F400F7 113 FA400F7 114 F500F7 LR9-F7579 248 750D1 50210405 | 5P617-0391 | FNQ-R-3 1/2
P7U41850A 350 B414 MAL3660036M | UCB000061 114 F500F7 113 F400F7 114 F500F7 LR9-F7581 249 750D1 50210405 | 5P617-0391 | FNQ-R-3 1/2
P7U42200A 400 B477 MAL3680040M | UCB000072 114 FS500F7 114 F500F7 114 F500F7 LR9-F7581 249 750D1 50210405 | 5P617-0391 | FNQ-R-3 1/2
P7U42200A 450 B515 MAL3680040M | UCB000072 114 F500G7 114 F500F7 115 F630F7 LR9-F7581 249 1000D1 | 5P58-1011 | 5P17-0360 FNQ-R-5
P7U43000A 500 B590 MAL3680040M | UCB000072 114 F500F7 114 F500F7 115 F630F7 LR9-F7581 249 1000D1 | 5P58-1011 | 5P17-0360 FNQ-R-5

Spare Parts F-4




Table F.3 Bypass Replacement Parts

CPT Secondary Fuses Drive Input Fuses - Option F DC Bus Choke 39% Reactor-Option R 5% Reactor-Option K RFI Filter - Option E
Semiconductor Fuses F3, F4, F5 (QTY.3) Fuse Block F3, F4, F5 3% - Option X 59% - Option Z YASKAWA MTE YASKAWA MTE NEW | MTE/SCHAFENER
YASKAWA | BUSSMANN [ YASKAWA | BUSSMANN [ YASKAWA PART NUMBER QTY. | YASKAWA MTE YASKAWA MTE PART PART PART PART SAP PART
PARTNO. | PARTNO. | PARTNO. PART NO. PART NO. [BUSSMANN| SHAWMUT | REQD. |  PART NO. PIN PART NO. PIN NUMBER | NUMBER NUMBER | NUMBER | PART NO. NUMBER
N/A N/A | UFU000025 [ FWH-5A14F | UFU000062 70308 1 | URX000041 [ 4RBO02 [5P620-0109 [ 4RB003 | 5P620-0017 | RL-00401 | URX000080 UFI000035 |  RF3-0010-4
N/A N/A 5P17-0422 | FWH-10A14F | UFU000062 70308 1 | 5P620-0111 | 9RB0O03 |URX000041| 4RB002 | 5P620-0017 | RL-00401 | 5P620-0132 UFI000035 |  RF3-0010-4
N/A N/A 5P17-0422 | FWH-10A14F [ UFU000062 70308 1 | URX000046 | 12RB004 | 5P620-0111 [ 9RBO03 | 5P620-0024 | RL-00801 | 5P620-0017 UFI000035 |  RF3-0010-4
N/A N/A | UFU000028 [ FWH-15A14F | UFU000062 70308 1 | 5P652-0213 | 12RB003 |URX000046 | 12RB004 | 5P620-0024 | RL-00801 | 5P620-0133 UFI000035|  RF3-0010-4
N/A N/A | UFU000028 | FWH-15A14F | UFU000062 70308 1 | URX000048 | 18RB003 | 5P652-0213 | 12RBO003 | 5P620-0024 | RL-00801 | 5P620-0133 UFI000035 |  RF3-0010-4
N/A N/A | UFU000029 | FWH-25A14F | UFUOO0062 70308 1 | URx000052 | 25RB003 | 5P652-0213 | 12RBO003 | 5P620-0136 | RL-01801 | 5P620-0134 UFI000036 |  RF3-0018-4
N/A N/A - |UFuo00032 | FwH-408 | 5P19-0104 | 1BS101 3 [ URX000053 | 25RBO04 [URX000052| 25RB003 | URX000083 | RL-02501 | 5P620-0136 UFI000036 |  RF3-0018-4
N/A N/A 5P617-0385 | FWH-50B | 5P19-0104 | 1BS101 3 | 5P620-0120 | 32RB001 |URX000055| 32RB002 | URX000083 | RL-02501 | 5P620-0139 UFI000037 |  RF3-0025-4
N/A N/A 5P17-0363 | FWH-70B | 5P19-0104 | 1BS101 3 | URx000059 | 50RB001 |URX000061 | 50RB003 | 5P620-0044 | RL-03501 | 5P620-0049 UFI000039 |  RF3-0050-4
N/A N/A 5P17-0260 | FWH-1008 | 5P19-0104 | 1BS101 3 | URX000059 | 50RB0O01 |URX000059| 50RBOOL | 5P620-0141 | RL-05501 | 5P620-0142 UFI000039 |  RF3-0050-4
N/A N/A 5P17-0261 | FWH-125B | 5P19-0105 | 1BS102 3 | URX000068 | 80RB0O02 |URX000073| 92RBO002 | 5P620-0143 | RL-08001 | 5P620-0144 UFI000041|  RF3-0090-4
N/A N/A | UFUo00035 | FwH-1758 | 5P19-0105 | 1BS102 3 URX000085 | RL-10001 | 5P620-0143 UFI000041|  RF3-0090-4
N/A N/A 5P17-0245 | FWH-2008 | 5P19-0105 | 1BS102 3 URX000085 | RL-10001 | 5P620-0013 UFI000042|  RF3-0130-4
N/A N/A - | UFUoo0052 | Fwx-225A | 5P19-0106 | 1BS103 3 5P620-0064 | RL-13001 | 5P620-0013 UFI000042|  RF3-0130-4
5P617-0392 | FNQ-R-7 [UFU000052| Fwx-225A | 5P19-0106 | 1BS103 3 5P620-0064 | RL-13001 | 5P620-0013 UFI000042|  RF3-0130-4
5P617-0392 | FNQ-R-7 [ UFU000055| FwX-300A | 5P19-0106 [ 1BS103 3 5P620-0069 | RL-16001 | 5P620-0070 UFI000043|  RF3-0150-4
5P617-0392 | FNQ-R-7 | UFU000055| FwWX-300A | 5P19-0106 | 1BS103 3 5P620-0075 | RL-20001 | 5P620-0146 UFI000044 |  RF3-0330-4
5P617-0392 | FNQ-R-7 [ UFU000057 | Fwx-400A | 5P19-0106 | 1BS103 3 5P620-0080 | RL-25001 | 5P620-0147 UFI000044 |  RF3-0330-4
5P617-0392 | FNQ-R-7 [ UFU000044| FWH-500A |UFU000063| 1BS104 3 5P620-0085 | RL-32001 | 5P620-0148 UFI000044 |  RF3-0330-4
5P617-0392 | FNQ-R-7 [ UFU000061| FwX-700A |UFU000065 | BH3145 3 URX000087 | RL-40001 | 5P620-0090 UFI000032 | FS5972-600-99
5P617-0392 | FNQ-R-7 [ UFU000061| Fwx-700A | UFUO00065 | BH3145 3 URX000088 | RL-50001 | 5P620-0094 UFI000032 | FS5972-600-99
N/A N/A | UFU000025 [ FWH-5A14F | UFU000062 70308 1 | URX000041 | 4RB002 |5P620-0109 [ 4RB003 | URX000080 | RL-00204 | 5P620-0131 UFI000035 |  RF3-0010-4
N/A N/A 5P17-0422 | FWH-10A14F [ UFU000062 70308 1 | sPe20-0111 | 9RB003 [URX000041| 4RB002 | 5P620-0017 | RL-00401 | 5P620-0132 UFI000035 |  RF3-0010-4
N/A N/A 5P17-0422 | FWH-10A14F | UFU000062 70308 1 | 5P620-0111 | 9RB0O03 |URX000044| 9RBO04 | 5P620-0017 | RL-00401 | 5P620-0132 UFI000035 |  RF3-0010-4
N/A N/A | UFU000028 | FWH-15A14F | UFU000062 70308 1 | 5P652-0213 | 12RB003 | 5P620-0111 | 9RBO03 | 5P620-0024 | RL-00801 | 5P620-0133 UFI000035 |  RF3-0010-4
N/A N/A | UFU000028 | FWH-15A14F | UFUOO0062 70308 1 | 5P652-0213 | 12RB003 [URX000046 | 12RB004 | 5P620-0024 | RL-00801 | 5P620-0133 UFI000035 |  RF3-0010-4
N/A N/A 5P17-0338 | FWH-20A14F | UFU000062 70308 1 | URX000048 | 18RB003 | 5P652-0213 [ 12RB003 | 5P620-0134 | RL-01201 | 5P620-0135 UFI000035 |  RF3-0010-4
N/A N/A - |UFUo0003L| FwWH-358 | 5P19-0104 | 1BS101 3 | URX000052 | 25RB003 |URX000048| 18RBO003 | 5P620-0136 | RL-01801 | 5P620-0137 UFI000036 |  RF3-0018-4
N/A N/A | UFuoo0032| FwH-40B | 5P19-0104 | 1BS101 3 | URx000053 | 25RB004 |URX000052| 25RB003 | URX000083 | RL-02501 | 5P620-0138 UFI000037 |  RF3-0025-4
N/A N/A 5P17-0288 | FWH-60B | 5P19-0104 | 1BS101 3 | 5P620-0120 | 32RB001 |URX000055 | 32RB002 | 5P620-0044 | RL-03501 | 5P620-0139 UFI000039 |  RF3-0050-4
N/A N/A - | UFU000034| FwH-90B | 5P19-0104 | 1BS101 3 | URX000059 | 50RB0O01 |URX000060| 50RB002 | 5P620-0140 | RL-04501 | 5P620-0142 UFI000039 |  RF3-0050-4
N/A N/A 5P17-0261 | FWH-125B | 5P19-0105 | 1BS102 3 | urRxooooes | 80RB0O02 [URX000070| 80RBOO4 | 5P620-0141 | RL-05501 | 5P620-0142 UFI000041 |  RF3-0090-4
N/A N/A 5P17-0279 | FWH-1508 | 5P19-0105 | 1BS102 3 | URX000068 | 80RB0O02 |URX000073| 92RBO002 | 5P620-0143 | RL-08001 | 5P620-0144 UFI000041|  RF3-0090-4
N/A N/A - | UFU000035 | FWH-1758 | 5P19-0105 | 1BS102 3 URX000085 | RL-10001 | 5P620-0143 UFI000041|  RF3-0090-4
N/A N/A 5P17-0245 | FWH-200B | 5P19-0105 | 1BS102 3 5P620-0064 | RL-13001 | 5P620-0013 UFI000042|  RF3-0130-4
5P617-0392 | FNQ-R-7 [ UFU000036| FWH-250A | 5P19-0106 | 1BS103 3 5P620-0064 | RL-13001 | 5P620-0013 UFI000043|  RF3-0150-4
5P617-0392 | FNQ-R-7 [ UFU000055| FwX-300A | 5P19-0106 | 1BS103 3 5P620-0069 | RL-16001 | 5P620-0070 UFI000044 |  RF3-0330-4
5P617-0392 | FNQ-R-7 [ UFU000057 | Fwx-400A | 5P19-0106 | 1BS103 3 5P620-0075 | RL-20001 | 5P620-0146 UFI000044 |  RF3-0330-4
5P617-0392 | FNQ-R-7 [ UFU000044| FWH-500A |UFU000063| 1BS104 3 5P620-0080 | RL-25001 | 5P620-0147 UFI000044 |  RF3-0330-4
5P617-0392 | FNQ-R-7 | 5P17-0265 | FWH-600A | UFU000063| 1BS104 3 5P620-0085 | RL-32001 | 5P620-0148 UFI000032 | FS5972-600-99
5P617-0392 | FNQ-R-7 [ UFU000061| Fwx-700A | UFUO00065 | BH3145 3 URX000087 | RL-40001 | 5P620-0090 UFI000032 | FS5972-600-99
N/A N/A | UFU000023 | FWH-3A14F | UFU000062 70308 1 | URX000039 | 2RB004 |URX000039| 2RB004 | URX000078 | RL-00104 | URX000077 UFI000035 |  RF3-0010-4
N/A N/A | UFU000024 | FWH-4A14F | UFUOO00E2 70308 1 | URX000039 [ 2RB004 [URX000039| 2RB004 | 5P620-0131 | RL-00201 | 5P620-0014 UFI000035|  RF3-0010-4
N/A N/A | UFU000025 [ FWH-5A14F | UFU000062 70308 1 | URX000042 [ 4RB004 |URX000039| 2RB004 | 5P620-0131 | RL-00201 | 5P620-0014 UFI000035|  RF3-0010-4
N/A N/A | UFU000026 | FWH-6A14F | UFU000062 70308 1 | 5P620-0109 | 4RB003 |URX000042| 4RB004 | 5P620-0132 | RL-00402 | URX000081 UFI000035|  RF3-0010-4
N/A N/A 5P17-0422 | FWH-10A14F [ UFU000062 70308 1 | 5P620-0109 [ 4RB003 [URX000042| 4RB004 | 5P620-0132 | RL-00402 | URX000081 UFI000035 |  RF3-0010-4
N/A N/A | UFU000027 [ FWH-12A14F | UFU000062 70308 1 | URX000044 | 9RB0O04 |URX000044| 9RBO04 | 5P620-0025 | RL-00803 | 5P620-0018 UFI000035|  RF3-0010-4
N/A N/A 5P17-0338 | FWH-20A14F | UFU000062 70308 1 | URX000046 | 12RB004 |URX000044| 9RB004 | 5P620-0133 | RL-00802 | 5P620-0025 UFI000035 |  RF3-0010-4
N/A N/A | UFU000029 | FWH-25A14F | UFUOO0062 70308 1 | 5P652-0213 | 12RB003 [URX000046| 12RB004 | 5P620-0135 | RL-01202 | 5P620-0031 UFI000036 |  RF3-0018-4
N/A N/A | UFU000030 | FWH-30A14F | UFU000062 70308 1 | 5P652-0216 | 18RB004 |URX000049| 18RBO00S | 5P620-0137 | RL-01802 | 5P620-0035 UFI000036 |  RF3-0018-4
N/A N/A 5P617-0385 | FWH-50B | 5P19-0104 | 1BS101 3 | URX000056 | 32RB003 |URX000054| 25RBO00S | 5P620-0138 | RL-02502 | 5P620-0040 UFI000037 |  RF3-0025-4
N/A N/A 5P17-0363 | FWH-70B | 5P19-0104 | 1BS101 3 | URx000055 | 32RB0O02 |URX000056 | 32RB003 | 5P620-0139 | RL-03502 | 5P620-0045 UFI000039 |  RF3-0050-4
N/A N/A 5P617-0347 [ FWH-80B | 5P19-0104 | 1BS101 3 | URX000061 | 50RB003 |URX000061 | 50RB003 | 5P620-0139 | RL-03502 | 5P620-0045 UFI000039 |  RF3-0050-4
N/A N/A 5P17-0260 | FWH-100B | 5P19-0104 | 1BS101 3 | URX000061 | 50RB003 |URX000061| 50RB003 | 5P620-0049 | RL-04502 | 5P620-0012 UFI000039 |  RF3-0050-4
N/A N/A 5P17-0260 | FWH-100B | 5P19-0104 | 1BS101 3 5P620-0142 | RL-05502 | URX000084 UFI000041|  RF3-0090-4
N/A N/A 5P17-0261 | FWH-1258 | 5P19-0105 | 1BS102 3 5P620-0144 | RL-08002 | 5P620-0057 UFI000041|  RF3-0090-4
N/A N/A 5P17-0279 | FWH-150B | 5P19-0105 | 1BS102 3 5P620-0145 | RL-10002 | 5P620-0061 UFI000041|  RF3-0090-4
N/A N/A 5P17-0245 | FWH-200B | 5P19-0105 | 1BS102 3 5P620-0145 | RL-10002 | 5P620-0061 UFI000042|  RF3-0130-4
N/A N/A 5P617-0348 [ FWH-225A | 5P19-0106 | 1BS103 3 5P620-0013 | RL-13002 | 5P620-0065 UFI000043|  RF3-0150-4
5P617-0392 | FNQ-R-7 |5P617-0348 | FWH-225A | 5P19-0106 | 1BS103 3 5P620-0013 | RL-13002 | 5P620-0065 UFI000043|  RF3-0150-4
5P617-0392 | FNQ-R-7 [ UFU000040| FWH-350A | 5P19-0106 | 1BS103 3 5P620-0070 | RL-16002 | URX000086 UFI000044 |  RF3-0330-4
5P617-0392 | FNQ-R-7 [ UFU000040| FWH-350A | 5P19-0106 | 1BS103 3 5P620-0146 | RL-20002 | 5P620-0076 UFI000044 |  RF3-0330-4
5P617-0392 | FNQ-R-7 | UFU000042| 170M5608 | UFU000064 | 170H3004 3 5P620-0147 | RL-25002 | 5P620-0081 UFI000044 |  RF3-0330-4
5P617-0392 | FNQ-R-7 [ UFU000045| 170M6608 | UFU000064 | 170H3004 3 5P620-0148 | RL-32002 | 5P620-0086 UFI000044 |  RF3-0330-4
5P617-0392 | FNQ-R-7 | 5P17-0265 | FWH-600A | UFU000063| 1BS104 3 5P620-0090 | RL-40002 | 5P620-0091 UFI000032 | FS5972-600-99
5P617-0392 | FNQ-R-7 | UFU000046| FWH-700A |UFUO00065| BH3145 3 5P620-0094 | RL-50002 | URX000089 UFI000032 | FS5972-600-99
5P617-0392 | FNQ-R-7 [ UFU000046| FWH-700A | UFUO00065 | BH3145 3 5P620-0094 | RL-50002 | URX000089 UFI000032 | FS5972-600-99
5P17-0395 | FNQ-R-10 [ UFU000048 | FWH-1000A USE BUSBAR 5P620-0098 | RL-60002 | URX000091 UFI000032 | FS5972-600-99
5P17-0395 | FNQ-R-10 [ UFU000048 | FWH-1000A USE BUSBAR 5P620-0098 | RL-60002 | URX000091 UFI000033 | FS5972-800-99
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Table F.4 Bypass Common Replacement Parts

Part Description

Part Number

W1 AND W2 CABINET FAN UFN000005
W1AIRFILTER UFL00001-1
W2 AIR FILTER UFL00001-2
F1 CABINET FAN 5P16-0012
F1FILTER UFL00001-3
DIGITAL OPERATOR CDR001115
OPERATOR INTERGFACE PCB A3 UTC000037-2
22mm, selector SW, 2 pos., maintained USwW000071
22mm, selector SW, 3 pos.,maintained USwW000072
22mm, pilot light head for LED, WHITE UsSD000038
22mm, pilot light head for LED, GREEN USD000039
22mm, pilot light head for LED, RED USD000037
22mm, pilot light head for LED, AMBER USD000040
22mm, pilot light head for LED, BLUE UsSD000041
22mm, Body/Collar UBM-0006
22mm, PCB contact block 1 N.O., standard UMCO000080
22mm, PCB light module, LED, 24V, WHITE UsD000043
22mm, PCB light module, LED, 24V, GREEN USD000044
22mm, PCB light module, LED, 24V, RED UsD000042
Relay controller PCB A2 UTC00036
Cabinet door operator panel UOPNO0001

W1 = Wall mount enclosure 1
W2 = Wall mount enclosure 2
F1 = Floor mount enclosure 1
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ALTUNE. oottt 3-7,3-14
AC REACION ...t E-4
Accel/Decel

Parameters.........ccccvve i A-7

SWitCh FreqUeNCY ........cccvevveeeveeeeese s 5-19, A-7

TIME e e e e 5-19
Acceleration

Stall Prevention Level during ..........cccceeeeee 6-16, A-20

TN e 5-19, A-7

Troubleshooting.........cccceeeeeniennene 6-5, 6-10, 6-12, 6-16
ACCESSLEVE ... A-2
ADV e 3-7,3-13
Alarm Displays & ProCessing........ccooueerereereeieenesenieseneens 6-8
ALARM INAICALON ...c.eoveieivirieeriee e 34
ARUE .. e C4

Ambient Temperature — See Temperature
Analog Inputs

BiBS....iciicticeiee e 5-26, A-16
ConNECtion Diagram..........ccccevvveveeseesiereeresesseseenens 2-16
Control Circuit TErmIiNalS.......ccccocveeeeeeveeecieereerees 2-13
{7 o [ S 5-26, A-15
Parameters..........coee e A-16
Troubleshooting........cccceevvireriire e 6-15
Analog Outputs
BiBS. ..o A-17,A-18
Connection Diagram.........ccceeveeeieveeeseneseeseesereens 2-16
Control Circuit TErMIiNalS.......cccoeveeeeeeveeecreeceeeeens 2-13
(7= o [ A-17
Parameters........oocooeieoeecie e A-17, A-18
APOGEE FLN......cocoiiieieceeceee e iii, iv, A-18, D-1
ASIC FAUIES ..ottt s 6-3
AUTO
KBY ottt 33
MOE. ...t s 3-3
REF INAICALON .....ccvvevieviecrectierece e 34,35
SEQ INAICALON ...ocvvveeveevecieireeieeteee e 3-4,3-5
AULO RESEAM ......eee e 5-31
CoUNt RESEL ... 5-31
Faults COVEred.......ooovevvieiiciiciececece e, 531
Max. Restart Time After Fault ...........ccooeevveeeeenneene. 5-31
Number of AttemMpPtS......ccccvvvvvvvirerereree e 5-31
Auto-Tuning
Fault Displays and Processing.........ccccceeereereeneeennen 6-12
o 011V (o S 5-39
Line-to-Line ReSItANCE ......ccceeeveeeveeereeiinans 5-39, A-11
MENU....oiiiieieceeereeteeere ettt ere s 3-7,3-14
Motor Rated CUITent .......cccceeeveeeceeciee e A-25
Motor Rated POWET ........c.ccceveeveeieeie e A-25

B

Base Block
After Fallt.......ooeieeee e 5-31
CircUit Fault........ooeiviirincrrreee s 6-2
MinimMUuM TiIME ..o 5-6
BasiC Programming........ccceeeeeveeeevenessesiesenessennens 5-1to 5-40
BaUd REE .....ccovvvvevireeiisieieeeeseesee s 6-8, D-2, D-4
Bias Adjustments.........ccccceevvrveeennnne. 5-26, 5-27, A-16, A-18
Braking
DC Injection — See DC Injection Braking
High-Slip..coeeee e, A-23
Branch Short Circuit Protection..........cccccccveeeeenenene E-2,E-3
C
CableLength ... 2-11
Capacitors — See DC Bus Capacitors
Capacity, Rated OULpUL ..........ccooeieieinee e C-2,C-3
Capacity Related Parameters .......cocvvvveeveveeveceeveceeee, B-1
Carrier Frequency
EITON e 6-11
LOWer LimMit ..ocooeiiieieie e A-8
Parameters....... ..o A-8
Proportional Gain .........ccceeveeeecinese e A-8
SElECHION ... A-8
UPPEr lIMIt .o A-8
Vs CableLength ... 2-11
Characteristic Frequency — See Oscillation
Charge Indicator (LED) ........cccceceeeerenene i, 1-6, 2-2, 4-5, C-4
Circuit Breakers ......ocoovveeveineenecseese e 2-9,E-2,E-3
Clearances — See Installation, Physical
COBSE 10 SLOP .ot 5-5
C0BSE WITIMEN ..ottt 5-6
Com OPT Setup Parameters.........coocovereeneeceineeie e A-11

Communications — Also see Modbus Communications and
Serial Communications

Errors (CPF)...uo e 6-210 6-4, 6-8

Parameters..........oooeeeeiiiieeecee e A-18
Component NaIMES.........ccevirierieeeeeeee e 1-5, 1-6
Connections

Preventive Maintenance...........ccccoveveeeveecveeeceeecvee e 7-3
Connectors

INSPECLION. ... 7-2

S ] oo 2-3t0 2-7
Contactors

=T 1 o E-4

Soft Charge — See Soft Charge Contactor
Control

CharaCteristiCS.......oiiiieireeieecreeie et C-4



Circuit

Connection Diagram...........ccoeeeeeeeenenceneneenens 2-16
Terminal Configuration .........cccceveveeeeeecenenne, 2-12
MENO......covicicicticeeee e C4
PCB
INSPECHING ..t 7-2
SpPAre PartS.....cocooeeeiinieieeee e F-2, F-3
POWEN FUSE ...t 6-22
Terminal FUNCLIONS.........coeeveeeeee e 2-13
WITING oo 2-12
Precautions.........ccceeveeeveeccee e 2-17
Cooling
Fan — See Fan
Fins
INSPECHING ..eoveeeeerieeee e 7-2
Preventive Maintenance...........ccoceeeeeeiveeeceeeeneens 7-3
COPY FUNCLION.....cciiiieieesieseeeee et seesee e 5-37, 5-38
FAUIES ..o 6-13
Read Allowed Selection............cceeeee. 5-37, 6-13, A-25
SElECHION ...t 5-37, A-25
Covers
ProteCtive.....ccoovveeveviese e 1-5t01-7,1-11
Removing and Attaching...........ccccooeieeenene. 1-13,1-14
CPU FalltS.....coveiiectieeectete ettt 6-3

Critical Frequency Rejection — See Jump Frequency
Current

DC Injection Braking .........ccocoeoereienennieiencneneeene 5-6
MaXimum OUEPUL .......cecveeeeerierenrese e seeseseesesreeeenes C-4
MONITOF .ot 2-13, A-11
Motor Rated (FLA).......ccceenererenne 4-7,5-26, 6-12, A-11
Rated OULPUL .....cvveeeerrereirerenrere e C-2,C3
D
DATA/ENTER KE&Y ..o 3-3
Data L ength — See Modbus Communications
Date Stamp INfOrmation...........cceceeevevvveesiereeseeeseere s 6-24
DC Braking — See DC Injection Braking
DC Bus Capacitors
INSPECHING. ... 7-2
Preventive Maintenance ...........ccoccveevenereneecnienennens 7-3
DC BusFuse
Checking ......ccooeeoeeer e 6-21
FaUIT ..o 6-6
Spare Parts........coveeriieee e F-2,F-3
DC Bus Voltage
Checking ......ccooeeoeeeeeiieee e 6-20
OVErVOItage ......covveeeirieeeeeeee e 6-6, 6-9, C-4
SAFELY woveeeesie et i
Undervoltage .........c.cccueuee 5-26 to 5-30, 6-7, 6-10, C-4

DC Injection Braking
CUIMENL ...t s 5-6
Parameters.........ccooeeeeineecee e A-4
Start FreQUENCY ......coivireee et 5-5
TIMea Start ..o A-4
RELLLCT: S o] o SR 5-6
DC Reactor (See also Specifications).........cccceeeveuee 2-8,E-4
(D1 LTI (RS (o] o F S 5-6

DDLY Waiting to RUN — See Drive Delay
Deadband, Prohibited Frequency — See Jump Frequency and

Frequency Limits
Deceleration
COoBSE L0 SLOP .ot 55
CoaSt W/ TIMEN .o 5-6
(B 1@ LTI (0TS (o o S 5-6
INAICALOrS. ...t e 3-6
RamMP tO S0P ..o 55
Stall Prevention during.........cccceveeereeeneeenenneeneees A-20
TIME oo e 5-19, A-7
Troubleshooting........ccverveeriierines e 6-6, 6-9
DECREASE KEY ...ooveuicieieieieteee ettt 3-3
Troubl€ShOOtiNg.....ccvevveeeieeece e 6-14
Delay Timer Parameters..........cooeeeeerenensensreneere e A-5

Diagnostics — See Troubleshooting
Digital Inputs

Connection Diagram.........ccceeeeeevneerenesieseeesene s 2-16
Control Circuit TerminalS........ccocevereeenerieerereenn 2-13
Parameters.........ccooeieeiineeee e A-12
Sinking/Sourcing Terminals.................. 2-13,2-15, 2-16
Troubleshooting........cccveveeereenee e 6-14, 6-15

Digital "Motor Operated Pot” — See MOP

Digital OPErator .........ccoevereriererieieriee e 31
DataDisplay .....ccccovvvreiiiesieeeeee e 32
Display Selection (Display Scaling) ........ccoeveuennee A-23
Drive Operation when Disconnected ...........c.c....... A-24
FAULSEITOrS. ..o 6-2, 6-6, 6-14
KBYS. et e 33
LCD Brightness Adjustment ...........ccccevevverieieernnnn. A-24
Lights— See Indicators
MOde INAICALOrS.......coveverieerieeriee e 3-4
Mode SEIECtiON ......ccceeeeirirere e 33
Monitor Selection (At Power-up) — See Monitor
Preventive Maintenance.........ccccceveeeeneneveneeseene 7-3
Removing and Attaching..........c.cccceevvrene. 1-14to 1-16

Write-protected — See COPY Function, Read Allowed
Digital Outputs

Connection Diagram.........ccceeeeeevnieeieeeeieseeesenens 2-16
Control Circuit TErminalS.......ccocevveeeeeevieecreeeeee e, 2-13
Parameters........cccooe e A-15
“Regtart ENabIE” ........covecvveieieiie e 5-31
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DIMENSIONS ..o 1-7t01-10
Diodes, Input — See Input Diodes

Diode Module
ReSISLANCE TESE ..ot 6-20, 6-21
SPArE PartS......cccoievieeeeecee e F-2,F-3
DIPSWItCh S1.....cooeiiiieieceece e 2-14

Displaying Faults — See Fault History, Fault Trace
“Down Arrow” Key — See DECREASE Key

DRIVE — See Operation Menu
Drive Delay TiME......covcvvieieeerieieseeee e 5-7, A-4
Drive Mode, Troubleshooting ...........ccooeverereneneenineenes 6-15
DriveWizard SOftware...........cccvvereverenenenesennieenns iv, 5-39
E
EEPROM
Enter Command.........cccooeeeoenenienene e D-11
FaUIt/EITOr ... 6-2, 6-11, 6-13
Maximum Number of Writes........cocooveieirenennene. D-11
Elapsed Timer FUNCHION .......ccooeeririnereee e 5-37
MONITOT ...cveee e 5-37, A-27
Parameters........ccovi e A-24, A-25
EMC
CompatibDility......coceeeeeere e 2-19
FIEIS. .ot 2-20
Enclosed wall-mounted type...........cccceveeenene 1-2tol-4,C-4
Enclosure StYl€ ..ovovvvevee v 1-2tol-4,C-4
Energy Saving
Parameters........ooo i A-7
SEECHION....cuiiieiree e 5-19, A-7
Environment — See Installation Site
ESC KEY ..ottt 33
External Faults (BF) ... 6-4, 6-8
External Fault INPULS ......ccoeevevereee e 2-13,6-4
F
Factory REPAIT ......cccccevvvverenesieeeiereeeans Inside Back Cover
Fan
Checking ......coooeeeee e 6-23
Cumulative Operation Time Setting ........c.ccevevenee A-25
Fuse, Checking.......cooooeiririiieee e 6-23
Heatsink Cooling Fan
Operation Delay Time.......ccccccoveeveieenne. 5-34, A-22
Operation Selection........ccccceeveeeereevecennene A-22
Replacement Method..........cccccocereiiiinienen. 7-5, 7-6
Spare Parts........ccccoveeinieiieee e F-2, F-3
INSPECHING ..c.veeeieeeere e 7-2,7-3
Internal, Spare Parts..........ccccoooeveieieennnen. F-2,F-3
TroubleShootiNg........ccvevreeerere e 6-19

Fast-Stop TiME.....ccve e A-7
Faults
@1 oo [T A-25
Covered by Auto Restart .........ccoeveeeveneneicniciene 5-30
Digital Output Signal .........cceeevvrerereeerereee e 2-13
Effect on Drive Operation .........cccccceveeveevvesceseneenns 531
HISIOMY .o 3-9to 3-11, A-29
[IES 110 o 6-2
RESEL ...ttt 3-3
TIACE ..ot 3-9t0 3-11, A-28
Feedback (Pl FUNCLION).......ccccooiiiiiiiieeie e 5-15
Differential ........ccoeoereiineeere e 5-9
Loss Detection Level ........cccooeevenvenncninienen 5-15, A-6
Loss Detection TiMe......ccoceeeeereeenierenee e 5-15, A-6
Reference Missing Detection Selection.......... 5-15,A-5
Square Root Function Activation .................... 5-19, A-6
Field Service ..o, Inside Back Cover
FLA, MOOr ..o 4-6,5-25, 6-12, A-11
FIBSH ID ot A-27
Forward Run/Stop Command............ccceeeevevneeennene 2-13, 2-16
Programming .........cocccveeeneieneicnee e 5-3,5-4,A-4
Frequency Detection Multi-function Output — See Digital
Outputs
Frequency, Output
ACCUIBEY ...cvev et C-4

Allowable Fluctuation — See Specifications
Carrier — See Carrier Frequency
Command Sel ection — See Speed Command

JUMD s 6-19, A-9
Lower Limit.....cocoooereieneneeeeeee e 5-19,5-20, A-9
MaX. OULPUL ....c.oevvrereireeeerieeerieereeeeneenes 5-19, 5-20, A-10
(Also see Specifications)

Meter (Analog Monitor) — See Analog Outputs

Mid OUEPUL ... A-10
Minimum OULPUL ......cceoveeeeeereeeeee e 6-15, A-10
MoNitor (UL-02) .......covveeereeirieerieinieeeieeeeseeesiees A-26
Prohibited — See Jump Frequency and Frequency Limits
Rated — See Specifications

Setting ReSOIULION........c..eoveiiereee e C-4
Setting SIgNal....cccoveeeiiecece e C-4
TroubleSNOOLING .....c.coveeerreririererererie e 6-19
Upper Limit ....cocveeeevece e seseeie e 5-19, 6-19, A-9

Frequency Reference

Analog INPUE........coverrereenieiees 2-13, 2-16, A-4, A-15
At Loss of Frequency Reference...........ccoceveeeeveenenne 5-30
BidS. ..o 5-26 t0 5-29, A-16
DIt e 5-16
GaIN oo 5-26t0 5-29, A-16
JOG e e 2-13, 2-16, A-8
LOSS DELECION ..o 5-30



Setting Method Selection (MOP).................. 5-36, A-24

Source (b1-01)............... 2-12, 2-13, 2-16, 3-3, 3-5, A-4
Frequency References 1 thru 4 — See Preset Speeds
Full Load Amps (FLA) ..ccooevvieirienenee 4-7,5-26, 6-12, A-11
Fuse BIown ProteCtion ..........occeveeveeneieneennesieeneenens C-4
FWD INICALOT.......ccireeeerieirieiesieies e 34
G
Gain Adjustments. ......cccoeeeeeeeeeenencreen 5-26, 5-27, A-16
Gate Drive PCBs
TS o= ] o RS 7-2
SPare Parts........ccooe e F-2,F-3
Ground Fault (GF)......ccocovveveresee e 5-31, 6-5
Ground Fault Interrupter (GFI) .....ocoeeoiiiiieceeeeee E-4
Troubl€ShOOtiNg .....ccvecverereeereee e 6-18
GrOUNAING ..ot 2-11
ProteCtion ........ccveereinereresesesese s C4
Shield WIre.....coeeiieie e 2-13
H
HAND
Frequency Reference Selection...........ccceeeeeee. 3-4,A-4
INICALONS.....veeeieeeieeireere s 34,35
KBY ettt 34
Function Selection ..........ccooveriiencncieecne A-25
MOE ... 34
TroubleShOOotiNg ........cccerreeierere e 6-15
Hardware Protection Parameters...........ccoeeereiinrcnenen. A-22
Harmonics, Power SUpPlY .....ccocooereeeerceeneeeens C-2,C-3

Heatsink — See Cooling Fins
Heatsink Fan — See Fan, Heatsink Cooling

High-Slip Braking .......ccccoevereneeeeeeeeeeeeeesese e A-23
H/O/A (Hand/Off/Auto) — See Digital Operator
Horsepower, converting to KW..........ccooeeennieinceeceene, 5-39
[ 10 0T T Y2 1-11
Ambient Operating.........ccoeeeeeeererienesese e C-4
Hunting Prevention
Parameters........oooovi e A-23
Troubl€ShOOtiNg .....ccveverereeeree e 6-18
I
IEC IP00 — See Open Chassis
IEC P20 — See Enclosed wall-mounted type
IGBT (Transistor Module)
INSPECHING ..o 7-2
Resistance TeSt .....coveveeeereeeeeeerceeee e 6-20 to 6-22
SPAre PartS.....ccceieeieeeeeeee s F-2, F-3

INCREASE KEY ..ottt 33
Troubleshooting.........ccoerererene e 6-14
Indicators, Mode..........ccovvererirninncreeseeeseeeseenes 3-4t03-6
Initial SEart-UP .eoeeeeeeeeeeee e 4-1t04-10
Initialization
Mode SEleCtion..........cccoeveenreneeeceeesiee 5-2,5-36
Parameters ........ccoceviveveesie e A-2
Specification Selection .........ccocevveveveeceeerennnn, 5-2, A-25
Input
Diodes, INSPECHING .....evververeeeereeeerereeee e s seeseeens 7-2
FUSES .o 2-9,E-2, E-3

Multi-function Terminals — See Analog Inputs and
Digital Inputs

Phase Loss Detection Level..........ccccceeeeeenees 6-6, A-22
Terminal Status (U1-10) ..ccoccvvevveveeeniereveeserie s A-26
VOIAgE oo A-10,C-2,C-3
1SS 1] o (RS 4-5,5-15, A-10

Inputs

Analog — See Analog | nputs
Digital — See Digital Inputs
Frequency Reference — See Frequency Reference

Inspection
PEOTIC.....eoeieie e 7-2
RECEIVING ...cuveieeieiete e et 1-3
Installation
EIECHCEl ...ovevieeieere e 2-1
PhySICal ... 1-1
Adverse Conditions..........ccccovveeereeeneeernerinnens 7-3
Orientation & ClearanCes..........cccvveeverrenenees 1-12
SIE i s 1-11,C-4
Integral Limit (Pl) ....oeeoveeesesese e 5-13
INtErfErenCe ....ccoveeeeie e 2-19t02-21
IPM (Intelligent Power Modul€)
INSPECHING. .+ttt 7-2
SPArE PartS.....cee et F-2, F-3
J
Jog Frequency Reference ........ccceevvvvvevernnne 2-13,2-16, A-8
JUMP FrEqUENCY .....cveiiiiieieeieeee e e A-9
TroubleshOoting.........cccvvereerere e 6-19
K
Keypad — See Digital Operator
kVA
AULO-TUNING ..t 5-39
EITOr e 6-11, 6-13
Parameters Affected Dy .......cccooerviiiiiiiic e B-2
SEECHION .o A-23



kW, Converting from HP...........ccocoriininiieee e 5-39
KWH User Monitor Initialization ...........cccoeevnerceieennns A-25

L

Lamps, Indicator — See Indicators, Mode

Language SElection ..........coceveieneieneeeee e 52,A-2
LCD Display— See Digital Operator, Data Display

Lights — See Indicators, Mode

Line-borne Interference — See Interference

Line-to-Line Resistance, MOLOr ..........cccceevruenennee. 5-39, A-11
LONWOIKS ..ot 5-3,5-5

M

Main Circuit

TEMINAIS .oeoeii e 2-2,2-8

Test ProCedUre........cceeveeieeieieeeee et 6-20

Wire Sizes and Connectors .........ccceceeveeereeneneen 2-3to2-7

Wiring Diagrams ........ccccceeevereeenennnnens 2-9,2-10, 2-11
Main Menu

FUNCLIONS......ooi e e 37

S (o1 10 ST 3-8
MaINTENANCE ...t 7-1to 7-8
M@SS, DIIVE ....ceeceeecee e 1-4, 1-10
Master Frequency Reference Terminal Selection ......... A-16
Master/Auxiliary SWItCh ........cccoooeiiieiiiiees 2-13
Master/Slave — See Modbus Communications Configuration
Mechanical OsCillation .........c.ccccoeevieiievecicece e 6-18
Mechanical RESONANCE .......ceovevereeeirenierinerieesesee s 6-18
MENU K@Y .ottt 33
Menu Trees, Digital Operator ..........cccoeeeeeererereeseneenene 3-8
MELBSYS....ceveeereee e iii, iv, A-18, D-1
Meters — See Analog Outputs
Modbus Communications ............cccceeuene. A-18,D-1toD-13

(Also see Serial Communications)

Baud Rate........ccoovenerenireeeree 6-8, D-2, D-4
TEMINAIS. ..o e 2-13

Mode SEIECLION .....cueeeeeeececeee e e 33
Model NUMDES ..o 1-4
Modified Constants Menu.........ccccceeveeveeieeseeiennenns 37,314
Molded Case Circuit Breaker (MCCB) ......ccccocveveveeeenne E-4
Momentary Power Loss Ride-thru............... 5-29, A-19,C-4
Monitor

CONfIQUIALION ... 521

Parameter List ......cccccovvrvenriesnesennnns 3-9, A-26, A-27

Power-On Monitor .........cccovveveeneeenecenene. 5-35, A-22

User MONItor......ccceeve v 5-35, A-23,A-24
MONITOR KEY ...ttt 33
MOP (Motor Operated Pot) FUNCEION .........ccceiveeienne. 5-36

Reference Memory .......cccccvveveveseseseeeseee e A-9

Motor
Auto-Tuning
Fault Displays & Processing .......c.cccoeeerveenenn 6-12
HOW 0 o 5-39
Lineto-Line Resistance ........ccccoceveneee 5-39, A-11
MEBNU...coeiiieieieeee s 37,314
Motor Rated CUITent ..........ccoeeeveereenienenienenns A-25
Motor Rated POWEY ........ccccooeveieneireeineeene A-25
DIrECHION ... 4-7,6-16
No-Load Current (NLA) ...coeveereiriienieereneneeeees A-11
Output, Maximum Applicable — See Specifications
Parameters ... A-11
Pre-Heat Current..........ocoveeve e A-4
ProteCtion........coooeeie i 5-16,C-4
OVErNEAL ... A-19
Overload.........ccoveviniinnieee e A-19,C-4
Rated Current (FLA) ..oooveeveeeneee 4-6, 5-26, 6-12, A-11
Rated VOItage .....oovveeieeeeeeece e 4-3
SPEEd (UL-02) ... A-26
Stopping Method Selection ................ 4-7,5-5,5-6, A-4
Temperature Input Filter Time..........ccvvevenneene. A-19
Troubleshooting.......ccccevvereeese e 6-15t0 6-19
WITING covieiiece e seneeneens 2-13
Mounting Drive — See Installation, Physical
Mounting, INSPECHING ....ccvevveeerereeeeeece e 7-2

Multi-function Analog Inputs — See Analog Inputs
Multi-function Analog Outputs — See Analog Outputs
Multi-function Digital Inputs— See Digital Inputs
Multi-function Digital Outputs — See Digital Outputs

Multi-step Speed Reference (Preset Speed)............ 2-13,A-8
N
Nameplate INformation............ccoeeeeeneienniencnen 1-3,1-4
NEMA TYPE L ..o 1-2,1-4,1-5
Noise
EleCtrical ......coveviiriice e 2-19t0 2-21
FaN o 7-2,7-3
FIIEN o E-4
MEChaNICal.......ceeveeiireecr e 6-18
No-Load Current (NLA) ..o A-11
@)
OFF KBY ettt 34
Function during Auto RUN ... A-24
Off-delay TIMEr ....occovvveeeceee e A-5
On-delay TIMEr ..o A-5
OpEN ChasSiS.......ccvveeiereeeeeeeee s 1-2,1-4, 1-5



Operation

MEBNU .ttt 37,39
SEAUS (UL-12) .ot A-26
Operator Programming Errors (OPE)........cccveveveviiennns 6-11
Option
Card FaUltS ..o 6-3, 6-4
Communication Error Selection...........ccoceevenenene 5-26
Options (Peripheral DeVICES) ......cocceeeeerierenenie e E-4
Orientation, DIVE.........couevenrererereeseeesee s 1-12
Oscillation
MEChENICA ......ccveeriiririe e 6-18
With Pl CONErOl .....c.coiiiiiie e 6-18
With V/f control .......ccooveeveieeeee e 6-18
Output
Current Monitor (U1-03).......ccccererineieneeineeneeene A-26
Freguency — See Frequency, Output
Ground Fault Detection Selection..........cccccoceeennene A-22
MONITOIS.....covieiriiiriererere s A-26, A-27
Phase LOSS......coiiiiiieire e 6-9
Power Monitor (U1-08)........cccccvevrvveneneeseeneenieeenes A-26
Power Ratings — See Specifications, Standard Drive
Terminal Status Monitor (U1-11)........cccooevevieeeneee A-26
Transistors (IGBT)
INSPECHING...ceiieereee e 7-2
SPArE PartS .....cceeereeeeeeereeree e F-2, F-3
TeSHNG...ceveieeieree e 6-20t0 6-22
Voltage Monitor (UL-06)........ccccvvrverrreenereereniennens A-26

Outputs, Analog — See Analog Outputs
Outputs, Digital — See Digital Outputs

Over Current (OC).....coveevveerierieseeesiese e 5-6, 5-30, 6-5

Overheat (OH)
Alarmg/FaultS.....ccoeoeveircee e 6-9, 6-5
Cooling Fin (Heatsink)........cccooveeecieenenee. 6-5, 6-9, C-4
D A-22
1Y o] o) ST 6-5, 6-9, A-19
Parameters........covvivenenceeee e A-19, A-22
Pre-Alarmi....o e 6-9, A-22

Overload
Alarmg/FaultS ..o 5-30, 6-6
CAPACITY ..ottt C-4
DIIVE..eicteeeteeeee e 6-6
MOLOT .. 6-6, A-18
Overtorgque — See Torque Detection
Protection .......c.ccooeeveiiienee e A-19,C-4

Overtorque — See Torque Detection

Overvoltage Protection..........cccceveeveevveeeeseeneenn 6-6, 6-9, C-4

DC Bus— See DC Bus Voltage

P
Parameters

Accel/Decel (C1-01 — C1-11) c.oovrvreererereerereeeeeenes A-7
Analog Inputs (H3-02 — H3-13) .....ccccoerierenenienne A-16
Analog Outputs (H4-01 — H4-08)................. A-17,A-18
Auto-Tuning (T1-02 = T1-04) .cccevvrenireiinieniene A-25
Capacity Related.........ccoovvevereereeiee e B-1
Carrier Freq (C6-02 — C6-05) .....ccvevevvreeeereeeerieneens A-8
Com OPT Setup (F6-01 — F6-05) ......cccccvrerrreenenene A-11
COPY Function (03-01 — 03-02) ......cccecvvvvereerrennne A-25
DC Braking (02-01 —b2-09) .......ccceoerririnininrieenene A-4
Delay timers (b4-01 —b4-02) ......ccceveevvveieveeeeene A-5
Digital Inputs (H1-01 — H1-05)................. A-12t0 A-14
Digital Outputs (H2-01 — H2-02) .......cccceevuerereenens A-14
Energy Saving (b8-01 —b8-06) ........cceceevvrerierennennn. A-7
Example of Changing.........ccoccvereieneienenen. 3-15, 3-16
Factory Reset (Initializ€) ......cccoveevvvveveieeeereceeee, A-2
Fault Restart (L5-01 —L5-03) ....ccoueurerererieicerininas A-21
Hdwe Protection (L8-01 —L8-19) .....c.ccccvvvrrrennen. A-22
High Slip (N3-01 —N3-04) ...ccooiiiiiieeeee e A-23
Hunting Prevention (n1-01 —n1-02) ........cccccceveunee. A-23
Initialization (A1-00 — A1-05).....ccccenrenieneneneniene A-2
Jump Fregquencies (d3-01 —d3-04) ......cccceeeeereeenene A-9
Key Selections (02-01 — 02-15)........ccccveneee. A-24, A-25
Listing Of ..ceoeeeeeee e A-1to A-29
Modified — See Modified Constants

Monitor Select (01-01 —01-08).........cccuene.e. A-23, A-24
MOP/Trim Control (d4-01 — d4-02) .......cccceevrvrernene A-9
Motor Overload (L1-01 —L1-05) ....cccocvrirerrrrennnnne A-19
Motor Setup (E2-01 — E2-05)......cccovrerennerrcreennnns A-11
Pl Control (b5-01 —b5-30) .....cccveeverrereiirenerenas A-5, A-6
Preset Reference (d1-01 —d1-17) ....cceoeeevneeccicenenee. A-8
Programming .......cccceeeeeeveeereneenesesese e 5-1t05-40
PwrLoss Ridethru (L2-01 —L2-05) ......c.cccceveeeuenne. A-19
Ref Detection (L4-01 —L4-06).......cccevvrrerrrerernnnas A-21
Reference Limits (d2-01 —d2-03) ........cccceveveeneeenne A-9
S-Curve Acc/Dec (C2-01 — C2-02) .....oovvevrererveeenenen A-7
Sequence (01-01 — b1-12)......cccevereiireireeeereeeee A-4
Serial Com Setup (H4-06 — H4-08)........ccoceeererenee A-18
Setting and Reading.........ccvvvereveererereeeeeeeseeeens 3-13
Speed Search (b3-01 —b3-05) .....cceeererireeerririeieens A-5
Stall Prevention (L3-01 —L3-06) ......ccoccvererrrreerennns A-20
Torque Comp (C4-01 — C4-02).......ccovvereereenieene A-8
Torque Detection (L6-01 — L6-03) .....ccccovvveereenene A-21
TroubleSNOOLING .....c.ccveverrirerierererre e 6-14
User (A2-01 — A2-32)...ccciuiniirieieieierenieeenenens A-2, A-3
V/f Pattern (E1-01 — E1-13) ..o A-10

Parity — See Modbus Communications
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Parts

Ordering Replacement .........cccccvvene. Inside Back Cover
Replacement GUIdElINES .........ccoeiereierrieeeeeeee 7-4
SPAME .ottt F-1to F-3
Password
S 1 1] o OSSR A-2
Troubleshooting .......cccvveveresee e 6-14
PCB
Control
INSPECLING. ... 7-2
Spare PartS......cccceevveeeie e F-2, F-3
Gate Drive
INSPECLING.....veeveie e 7-2
Spare PartS......cccvevvveeee e F-2, F-3
Power
INSPECLING.....veeveie e 7-2
Spare Parts.......ccceeveeiniiieeee e F-2, F-3
Terminal
INSPECLING.....eeeeie e 7-2
Removing and Mounting ........c.cceeeveveerennns 7-7
Spare Parts.......ccceevveivnieeeeee F-2, F-3
Peripheral Devices
AC and DC reaCtor .....cccoveeveeiereeerieereeereeeeeas E-4
Ground Fault Interrupter ...........coeeevereeneeenene E-4
Magnetic CoONtaCtor..........ccvcvvveveriereerieeereneennns E-4
Molded-case circuit breaker (MCCB) ............... E-2
NOISEFIIEr .o E-4
Phase-advancing capaCitor ............cccoceveeeeenuenn. E-4
Troubleshooting .......ccoeeeiereniere e 6-17
Phase Loss Detection
INPUL e 6-6, A-22
OULPUL ..ot 6-9
Phase-to-Phase Short .........ccccooiiriicieenee 6-5, 6-9
Physical Installation —See Installation, Physical
Pl Feedback LOSS.......cooi it 6-4
Pl Function
Accel/Decel TIME ....ccooeereerenneneseeee 5-16, A-6
BIOCK Di@gram ........ccoecereeereeneeineeenieesieesneaens 5-8
Feedback ... 5-10
Differential .......cocooeieienieneeee s 5-9
Loss Detection Level ..........cccceeeunee. 5-15, A-6
Loss Detection Time........ccceceeeeeuennee 5-15, A-6
Reference Missing Detection ............ 5-15, A-5
Square Root Function Activation......5-14, A-6
Integral Limit Setting........ccccevevvernenenienens 59, A-5
Integral Time Setting ......ccccevveveeeceveeeeeene 59, A-5
Maximum Boost Time.......cccceeverenennne 5-17, A-6
Offset Adjustment...........ccoceevvererererienenn 5-15, A-5
OULPUL .o 5-10

Gain SEtting.......ccoeeveerneneenieeene 5-15,A-5
Level Selection......cccoeeveevencrinnne 5-15, A-5
Limit .o 5-14, A-5
Square Root Monitor .........ccccevvenene 5-18, A-6
Parameters .......cccceiineenineeee e, A-5, A-6
Primary Delay Time Constant .................. 5-15, A-5
SELPOINt .o 5-16, A-6
BOOSt SEtting ......cccovevereerereeerieerineens 5-17, A-6
Display Scaling......cccccoeeeveevreerenrennn. 5-16, A-6
SElECtioN ......coevire e 5-16, A-6
ValUB...coiei e 5-16, A-6
Sleep
Delay TiMe....coeveeereece e 5-15, A-6
FUNCLION...cooie e 5-15
Function Start Level .......ccccooeeerenee. 5-15, A-6
INPUL SOUICE ..o 5-15, A-6
Snooze
Deactivation Level ........ccccccevvvrinnene 5-17, A-6
Delay TiIMe....ccoovvrirrieeeseeee 5-17, A-6
Feedback Level........ccoevvevinncrinnne 5-18, A-6
FUNCLION...cviiiiii e 5-17
LEVE ..o 5-13, A-6
Square ROOt GaiN........cccoveeevenesererieseennns 5-14, A-6
Pl MOE ..ot 5-9, A-5
Pl Monitors
Feedback (U1-24).....ccccccvvevvieniririennnnn, 5-13, A-27
Output Square Root (U1-37) .....ccccvevenee 5-18, A-27
Setpoint (U1-38) .....ccceveerveeriiererieeerienns 5-13, A-27
PLC (Programmable Logic Controller)
Serial Com. Using Modbus Protocal ................. D-2
TroublesnoOotiNg........c.eovrerrerene e 6-17
Plenum Rated........ccooeveeiveereeree e 1-11
Potentiometer (CoNNECLioN) .........coeerveereereenenens 2-16
Power
Detection Filter TimMe.......cccooevevernienienirenenens A-7
Input, +15VAC.....ccovrrirriree e 2-13,2-16
LossRide-thru .................. 5-26 t0 5-30, A-19, C-4
Module Spare Parts..........cccccveevneerieennenns F-2, F-3
PCB
INSPECHING -.vvvevineeieieieie e 7-2
Spare PartsS.......cccveeeveenceniienie e F-2, F-3
Supply Specifications.........ccccoeerrenreenene C-2,C3
Power Factor Correction CapaCitors..........c.cceveveeee. 6-6
Pre-Operation Considerations ............. itoiv;Ch. 1,2, 4
Presat SPeeds.......coove e A-8
Preventive Maintenance...........ococevvernereeeieeenenienens 7-3



Programming

BaSIC...coeeeiieeeee e 5-1t05-40

Error (OPE) ....cveeeeeeeeeeeee ettt e 6-11

V1< O T 3-7,3-13

Proportional Gain (Pl)......ccccevveeeeeieeienesiesesenies 5-13
Protective

FUNCLIONS.......cooieiee ettt C4

SHUCKUNE ...ttt et e C4

PWM Frequency — see Carrier Frequency

Q

QUICK — See Quick Setting Menu

QUICK SEttiNG MENU ...t 3-12
R
RAM et D-11
RAMP 10 SEOP ... 5-5
Rated Current, MOtor .........ccccoevvrveneee 4-6,5-25, 6-12, A-11
Rdy — See Ready Display
Reactors, Preventive Maintenance...........ccoceeveeeveeeenennen. 7-3
2 I T 5-37
Ready Display ....ccccoereniieereeeeeeee e 32
RECEIVING .ot 1-3
REF INICAOT ...c.vovveeviieeiececee st 34,35
Reference Limits (Also see Frequency) ...... 5-19, 6-19, A-9
Reference Selection

AUTO ettt 33

[ AN N 3-4
Reference SOUrCe.........oovveereeeeneireereenines 5-2,5-3, A-4
Relays, Preventive Maintenance..........ccooveveevvveeceeeennn, 7-3
Replacement Parts — Also see Spare Parts Ordering...............
.................................................................. Inside Back Cover
RESET Key — See SHIFT/RESET Key
Resistance, Motor Line-to-Line .......c.ccoceeevvuennee 5-40, A-11
RESONANCE. .......eeiiiiiiiiie ettt 5-15
REV INAICAIOr ....oovieiiieiiieiceee e 34
Reverse Operation.........cocveeerenesieneeneee e 5-6, A-4

Prohibiting.......ccccoovveevvennenseceseees 5-6, 6-16, A-4
Reverse Run/Stop command............ccceeveeene. 2-13,2-16, A-4

Ride-thru, Momentary Power Loss. 5-26 to 5-31, A-19, C-4
"Right Arrow" Key — See SHIFT/RESET Key

RSA8BE/A22 ...ttt 5-4
Communication Wiring........cceevveeenievereesieseesesseeens D-3
Control Circuit Terminals.........cccoeeeeeeeeeeeiieceeenens 2-13
Parameters..........oooeeeicieece e A-18
Terminating RESIStANCE ......ccvoveeevrceveserieiens 2-14,D-3

RTS Control SElection.........ccoceeveeeeeecveeeceeceececveeiee A-18

Run Command

DUring Program ........c.ccceeereeneeeneeeneeeseeeseeeesienens A-4
External, Troubleshooting .........ccccceveeerereecesiennnnn, 6-15
SEleCtion .....c.cooeeiiee 3-3,35,4-6,5-3, A4
SOUMCE ..ottt nne s 53
RUN INAICALOT.......cieitireeiireeie e 3-6
Running
SIGNA ..o 2-13
Stall Prevention during ..........ccceeeeeeveveieneeneneenennns A-20
S
Scaling Display
Digital OPErator ..........cccevverereerereereereseseseseeseenes A-23
Pl SELPOIN ..o 5-16, A-6
S-Curve Characteristic
at ACCEl EN......ocvveiiieececeecre e A-7
at ACCEl Start......cooicieecce e A-7
Search Operation Voltage Limit.........cccccoeveevvienieneinnnns A-7
SEQ ittt 34,35
SequUENCE ParameEterS.........ccovvvereerereeneceeseeeseeseeeseeseeeseens A-4
Serial Communications - See also Modbus Communications
AAArESS ...t D-4
Baud RaE .......ccoovevierieeeee e 6-8, D-4
Drive Node Address.........ccccovvveeveeceeceece e D-4
Parameters .......cccooeerine s A-18, D-4
RUn Command..........cceeveveeviiiee e 54
Self-Diagnosis FUNCLoN .........ccccvveveveeeceeeeeseeee D-13
Serial NUMDES ... 1-3
Setpoint (Pl FUNCLION).......ccoovveiieeee e 5-16
BOOSt SEttiNg......ceoveeeereeeriere e 5-17, A-6
Display SCaling.......ccceevverrierereereereeeereneneseens 5-16, A-6
SEECHION .o 5-16, A-6
ValUB ..o s 5-16, A-6
SHIFT/RESET K€Y ....ovvvvirieieieieneiereee e 3-3,5-19
Shield Wire Grounding ..........ccoceeeeeneeeeeneenceninene 2-13, 2-17
Shipping Damage........ccceveveereereeieeeeeeeeee s 1-3
Short Circuit Protection, Branch............cccoceeeeieenes E-2, E-3
Sinking/Sourcing Mode........ccccceeveivreennennn. 2-13,2-15, 2-16
Skip Frequency — See Jump Frequency and Fregquency
Limits

Slave — See Modbus Communication Configuration
Sleep Function — See PI Function, Sleep
Snooze Function — See Pl Function, Snooze

Soft Charge Contactor
ALGIM e 6-10
Checking ....ccoeeoeieeiee e 6-21
FaUIT ... 6-7
Preventive MaintenancCe ............ccccevvrreeerenenreennnen. 7-3
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Soft Charge Resistor

Checking ......coooeerieee e 6-21
Preventive Maintenance...........ccooveveveeereeerieeneeenens 7-3
Soft CLA SElECtion ......cceieeeieereeeeee e A-22
Soft Start — see S-Curve
Software NUMDBEY ... A-27
SPAre Parts.......coov e F-1toF-3
SPEC .. 1-3, 14
Specifications
=S [0 [ 1-4
GENEFAl ... C-4
SEECHION. ...t A-25
Standard Drive
208-240VAC .....coevetireeiireeiesieiesinie et C-2
ABOVEC......couieeeeereriesieie s C-3
NaMEPIALE .......eveee e 1-3
Speed
AQreamMENt ......cooueieeieeie e s A-21
(000]411 (0] I AN WU | - o, S C-4
RANGE.....ceee e C4
Speed Command — See also Frequency Reference
0-L1OVAC. ..ttt 4-9
A-20MA .o s 4-9
LIMITS conicieceieceees s 5-19
LOSS DELECHION. .....eeeeeieeeie e 5-30
SElECHION....ceciete e 4-6,5-2,53
Setting SEleCtion........ccooeeririiee e 5-36
Signal POIarity ......ccceeeeeeenciie e 4-9
Troubleshooting .......ccceveveereeiere e 6-15, 6-16

Speed Reference, Multiple (Multi-step Speed Operation) —
See Preset Speeds

SPEEd SEAICH ..o 5-30
AULO-TUNING ©oeveveeeieeeere e et 5-39
Parameters........ccccovviieeices e A-5

Stall Prevention
Parameters........cccovveecee i A-20
SPECITICALIONS......ceeiveeirierire e C-4
Troubl€ShOOotiNg .....cvoveeerirrre e 6-16

SAMT-UP oo 4-1t0 4-9
ASSISLANCE. ... Inside Back Cover
Benchmark data.........ccccooeeereneneneni e 4-8
Preparation for........coovvvveivreseeeeese e 4-2
ProCeaure.......c.coeeci e 4-5

Station Address (Modbus Control) .........ccccoeeeeereeneeeenens D-4

Stop bits — See M odbus Communications

STOP INICALON .....eeveeeieece e 3-6

Stop Method Selection (OH) ......ccceveveeeeeecenececere s A-22

Stopping Method .......cccovevveineiniene, 4-7,5-5, 5-6, A-4
COaSE 1O SLOP v 55
CoBSt WITIMEN ..ottt 5-6

Do 1 g IR (1S o] o 5-6
for External Fault from OPT Card.........cccceevrennene A-11
RAMP 10 SEOP oo 55
Stopping Method at Error (Modbus Control) — See Modbus
Communications
Storage TEMPENELUre......ccvvvveee et C4
SUIQE SUPPIESSON ...t sr e E-4
Switching Frequency, Accel/Decdl ............... 5-18, 5-19, A-7
T
Technical SUpPOrt ......ccocveeveerece e, Inside Back Cover
Technical Training .......ccccooeeeeereeeneececnnes Inside Back Cover
Temperature
Ambient Operating ..........ccoeeeeerenenenieneseeea 1-11,C4
Ambient, SEttiNg......cccveevereerreecere e A-22
Effect on Frequency ACCUracy ........c.ccoeeeeeeneeceeenne. C-4
S (0] =0 L= C-4
Troubleshooting.........ccoerereiene e 6-17
Terminal PCB
IS o= 11 o SRS 7-2
Removing and Mounting ..........ccccceerereneneneeneeneenens 7-7
SPArE PaItS ..o e F-2, F-3
Terminals
Terminal AL ..o 2-13, 2-16, 5-26, A-16
Terminal A2.....ccocvevvreenieeenn, 2-13, 2-16, 5-28, 5-29, A-16
Termina AM ..o 2-13, 2-16, A-17, A-18
Termina FM ..o 2-13, 2-16, A-17
Termina M1-M2 .....c.ccooovivienrenseneees 2-13, 2-16, A-15
Terminal M3-M4 Function Selection ......... 2-13, 2-16, A-15
Termina R+, R-, S+, S v 2-13, 2-16, D-3
Terminal S1, S2......cccceoviivirereeeeees 2-13,2-16, 54
TerminasS3—S7 ...ccoevveerieee, 2-13,2-16, A-12to A-14
ATanNgemMENt .......cooceveieeriicieeee e e 1-6
ConfigUIELION. .....c.eeeieeeie et 2-2
CONNECLIONS ...ttt eenea 2-16
Control CirCUIt.......cvveerieireese e 2-12,2-16
MaiN CirCUIT ....ccveieeeeieee e 2-3to2-11
INSPECHING ..o 7-2
WIFING e 2-3t02-7
Preventive Maintenance ..........cocoveeeeernerenennnens 7-3
SCrEW SIZES ..ot 2-3t0 2-7
Terminating RESIStaNCe. .........cccoevvenereneeeeeeee, 2-14, D-3
Three-Wire Operation........ccccceeeveeeerneeresesieseesese s 5-4
TroubleSNOOLiNG .......ccveerrirerirererieesee e 6-15
TIMErS, DE@Y ....coveeeeeeecteeire e A-5
Timers, Elapsed.......cccoovvvennennenreeeee e 5-36, A-25
Torque Compensation
Parameters ... A-8
TroubleshOoting......cc.ccvvvereerere e 6-16



Torque Detection

FAUIES ...t 6-6
LEVE oo 5-32,5-33
NUISANCE. ......veeteeitteetee ettt 5-20
Parameters........cocovceecee i A-21
SEECHION vttt 5-32, 5-33
TIME e 5-32, 5-33
TOrqUE OULPUL.......ocveeeeeeeeee e see e seeeie et e e 6-16
Transformers, Preventive Maintenance..............coeeueene... 7-3
Transistor Module
INSPECLING ... e 7-2
RESISEANCE TES....oecvveveeteeere e 6-20 to 6-22
SPAre PartS.....cccceieeieieeerecee e F-2,F-3
Trim Control LEVE! ......oooeeeeeeeceeeee e A-9
Troubl€ShOOtiNg ....ccevveeeeeeieeceee e 6-1t0 6-24
TWO-Wire Operation.........ccccooeeererereneeneenee e 5-3
Troubl€ShOOtiNg .....cveveerececee e 6-15
Twelve-pulse rectification .........ccccooceeeeieereenne. 2-9,C-2,C-3
U
UL MONItOr LiSt.....cooveeeieiiieieeciecieecrecrie s 3-9, A-26, A-27
U2 Fault Trace LiSt.....covevevveeveiieie e, 3-10, A-28
U3 Fault History List.......cccooeevieienenesensesesieens 3-11, A-29
UL File NUMbBEr ..o 1-3,1-4
Undertorque Detection (UL) .....ccovvvveveereesieeereeee e, 5-32
Alarm/Fault .........ccooeeeeiiieeicece e 6-7, 6-10
Parameters........cccocvveeieece e A-21
Undervoltage (UV)
Alarm/Fault.........coooeeeeiieeciceeee e 6-7,6-10
DEECtiON LEVE ......ooevveeeeeeeteeceeeee e A-19
ProteCtion .....ocveeciecieeeee et C-4
"Up Arrow" Key — See INCREASE Key
Up/Down Function — See MOP
User INitialiZation........ccoooeieeieiiececeeceee e 5-36
User Parameter Default Value....................... 5-36, A-24
User Parameters ........coceeceeevveeecieeesceee e A-2, A-3
User MONItOr .....coeoveeeieccieceeece e 5-35, 5-36, A-23
V
Ventilation — See Installation Site
VERIFY FUNCHON .....coviieieceie et 5-38
(0] (SRS 5-39, 6-13

VERIFY Menu — See Modified Constants Menu
V/f Pattern

FaUISEITOrS. ...t 6-5, 6-11
Parameters......cueiiceeee e A-10
Vibration, MaximuUM ........cccueeeeeee i esreee e Cc-4

Voltage
Allowable fluctuation ...................... 6-7, 6-10, C-2, C-3
BaSE ..ot A-10
Drop CalCulation.........c.cceeeerereeneiereeeeereeeee e 2-7
Input — See Input Voltage
MaxXimum OULPUL .....c.coeeerrerereeeeeseseeseesee s C-2,C3
Rating, DriVe .....ccoiieieieeeeeeeeeeeee 1-4,C-2,C-3
Related Parameters........occovveenenenennenenesese e A-10
W
WEITANLY ... sieeeee e e e s s eee e seesreesresneenneens 6-24
Watchdog TiMEr .....c..coeeiiiieieeriee e 6-3
Weight — See Mass, Drive
Wire
Clamping TOIQUE......ccovvveeerieereeiereseeeeesiesee e 2-3t0 2-7
Gauge — See Wire Size
Length — See Cable Length
SIZE i 2-3to 2-7
Wiring — See also Electrical Installation
Control CIrCUIL ....coevvveeerieeee e 2-12
DIagrams ......ccueouereeeereeeeee e 2-16
Distances — See Cable Length
Field Diagram ... 2-18
L€ 010 oo [ 2-11,2-21
Main Circuit
INPUL/OULPUL ... 2-9, 2-10
TErMINAS......covireeeeee e 2-3to 2-7
Shielded Twisted-Pair WIres .........ccoeveeeeincncnnene 2-17
SINKING/SOUICING ...vvveveevereeceesee e veeseeseeeeresresresseenens 2-15
Three-Wire Control..........ccccooeeeeinerineeiene e 2-16
TWO-Wire COntrol .........ccoceveeenerinnineereeeseenienens 2-16
Z
Zero SPeed SIgNal .....cceveececiseee e A-14
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P7B Drive/Bypass

¥ YASKAWA

YASKAWA ELECTRIC AMERICA, INC.

Drives Division

16555 W. Ryerson Rd., New Berlin, WI 53151, U.S.A.

Phone: (800) YASKAWA (800-927-5292) Fax: (262) 782-3418
Internet: http://www.drives.com

YASKAWA ELECTRIC AMERICA, INC.

Chicago-Corporate Headquarters

2121 Norman Drive South, Waukegan, IL 60085, U.S.A.
Phone: (800) YASKAWA (800-927-5292) Fax: (847) 887-7310
Internet: http://www.yaskawa.com

MOTOMAN INC.

805 Liberty Lane, West Carrollton, OH 45449, U.S.A.
Phone: (937) 847-6200 Fax: (937) 847-6277
Internet: http://www.motoman.com

YASKAWA ELECTRIC CORPORATION

New Pier Takeshiba South Tower, 1-16-1, Kaigan, Minatoku, Tokyo, 105-0022, Japan
Phone: 81-3-5402-4511 Fax: 81-3-5402-4580

Internet: http://www.yaskawa.co.jp

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA.

Avenida Fagundes Filho, 620 Bairro Saude Sao Paolo-SP, Brasil CEP: 04304-000
Phone: 55-11-5071-2552 Fax: 55-11-5581-8795
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YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.
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YASKAWA JASON (HK) COMPANY LIMITED
Rm. 2909-10, Hong Kong Plaza, 186-191 Connaught Road West, Hong Kong
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BENING OFFICE

Room No. 301 Office Building of Beijing International Club,
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Phone: 86-10-6532-1850 Fax: 86-10-6532-1851

SHANGHAI OFFICE
27 Hui He Road Shanghai 200437 China
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SHANGHAI YASKAWA-TONJI M & E CO., LTD.
27 Hui He Road Shanghai 200437 China
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BEIJING YASKAWA BEIKE AUTOMATION ENGINEERING CO., LTD.
30 Xue Yuan Road, Haidian, Beijing 100083 China
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SHOUGANG MOTOMAN ROBOT CO., LTD.

7, Yongchang-North Street, Beijing Economic & Technological Development Area,
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