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Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and
operation of this equipment before you install, configure, operate, or maintain this product. Users are required to
familiarize themselves with installation and wiring instructions in addition to requirements of all applicable codes, laws,
and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are
required to be carried out by suitably trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may
be impaired.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from
the use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or

liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or
software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation,
Inc., is prohibited.

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

WARNING: Identifies information about practices or circumstances that can cause an explosion in a hazardous
environment, which may lead to personal injury or death, property damage, or economic loss.

ATTENTION: Identifies information about practices or circumstances that can lead to personal injury or death, property
damage, or economic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

> D>

IMPORTANT  Identifies information that is critical for successful application and understanding of the product.

Labels may also be on or inside the equipment to provide specific precautions.

SHOCK HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that dangerous
voltage may be present.

BURN HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may
reach dangerous temperatures.

ARCFLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL
Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

B> > >
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The purpose of this manual is to provide you with the basic information
required to install, start-up, and troubleshoot the PowerFlex” DC drive. This
manual is intended for qualified personnel. You must be able to program and
operate DC drives. In addition, you must have an understanding of the
parameter settings and functions that are detailed in this manual.

For PowerFlex DC Stand-Alone Regulator (SAR) installations, see
Appendix H beginning on page 397 for important installation and

configuration information.

This contents of this manual pertain to PowerFlex DC drive and PowerFlex
Standalone Regulator firmware revisions 1.006...7.001.
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Summary of Changes

This manual contains new and updated information.

Topic Page
Moved the product firmware revision information from the front cover to the Preface. | 9
Moved the General Precautions section to Chapter 1 - Installation and Wiring. 18
Removed the Technical Support information from the Preface. See the back cover of | —
this manual for Rockwell Automation support information.
Updated the guidance on multiple motor applications. 17
Updated the weights for frame A drives. 20
Updated the Field Current Configuration section with information on configuring the | 61
field current for an external, three-phase field and permanent magnet motor.
Updated the DIP switch S14 settings description in the Control Circuit Board Jumper | 78
and DIP Switch Settings table.
Updated the Drive Start Up procedures to include configuration of the field current for | 93
an external, three-phase field and permanent magnet motor use.
Add the new parameters to the Advanced Parameter View table. ival
Added the following new parameters to Chapter 3 - Programming and Parameters: | —

Parameter Page

165 [Firing Angle] 129

21 [Min Firing Angle] 131

410 [Ext FC Curr Hyst] 133

411 [FCLim Ramp] 137

412 [FCLim Ramp Time] 137

409 [SSC Threshold] 186
Updated the description for Par 500 [Flux Ref Pct]. 129
Updated the description for Par 280 [Nom Mtr Fld Amps] to include details for 132
PowerFlex DC Field Controller applications.
Changed the maximum value for parameter 374 [Drv Fld Brdg Cur] from 80.00 to 132
570.00 Amps.
Added options 4. . .7 to parameter 469 [Field Mode Sel] for PowerFlex DC Field 134
Controller operating mode selections.
Changed the maximum value for parameter 1381 [Testpoint Sel] from 574 to 585. 183
Added option 26 “FC Fdbk” to the [Anlg Inx Sel] parameters (70, 75, and 80). 195
Changed option 24 “Field Ref” to “Flux Ref Pct” for the [Anlg Outx Sel] parameters 198
(66...69).
Added option 36 “Fld Cur Ref” to the [Anlg Outx Sel] parameters (66. . .69). 198
Added options 73 “Wired FC En’, 74 “Wired FCinv”, and 75 “Wired FC Act” to the 199
digital input parameters 133...144 [Digital Inx Sel].
Corrected the number for the Open SCR fault to 89. 223
Corrected the number for the Shorted SCR fault to 90. 224
Added the new SSCError (20) fault. 225
Added the Open SCR alarm. 229
Added new codes 582...585 to the Testpoint Codes and Functions table. 233
Added the Multiple Motor Applications topic to Appendix C. 319
Added the Parameter 21 [Min Firing Angle] Configuration topic to Appendix C. 320

Removed Appendix | - History of Changes (obsoleted).
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Preface

Conventions e To help differentiate parameter names and LCD display text from other

text, the following conventions are used:

— Parameter names appear in [brackets].
For example: [Armature Voltage].

- Display text appears in “quotes.” For example: “Enabled.”

Drive Storage Conditions If it is necessary to store the drive for any length of time before installation,
follow these storage guidelines to provide satisfactory start-up operation and
retain warranty coverage:

e After receipt and inspection, repack the drive in its original shipping
container and store in a clean, dry place.

e Place where the ambient temperatures do not exceed -25°C (-13°F) or

55°C (131°F)
e Place where the range of relative air humidity does not exceed 5...95%.

e Atan altitude of less than 3,000 meters (10,000 ft.) above sea level.
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Preface

Drive Nameplate Data

Drive Specifications

12

The PowerFlex DC drive contains a data nameplate label on the side of each
drive. This nameplate identifies the specific model number, applicable AC
input power, and DC output power data. Include this information when
communicating with Rockwell Automation personnel about this product.

CatNo. 20P41AD4P1RAONNN
UL Type OPEN/IP20 Series: A Drive series letter
1/0; 24VDC (Standard) . -
Input: 460VAC 50/60 Hz 3.3A 3 Phase Qriginal Firmware V. 1.001 Firmware revision
F — o . =~ T T
Output: 500VDC 41A REGEN 20HP @~ C€ C@US Certification Marks
1 Min Overload Amps 62 I e | Location.
3 Sec Overload Amps 82 L B
DC Field: See the data
Input: 460VAC 50/60 Hz 10A max. 1Phase nameplate label on
Output: 350VDC 10A max. your drive for actual
agency certifications.
Regulator Power: 115/230VAC 50/60 Hz 1.0/0.5A 1 Phase
MFD. in 2XXX on MMM DD Frame: A Drive frame size
Serial Number: A23E0042 ————— Drive serial number
AB =
&9 Alleg-Bradiey OHTETE Y

Drive Series Letter

Series B drives are identified as such on the data nameplate label. The drive
series letter is on the top, right side of the label.

Drive Frame Sizes

Similar PowerFlex DC drive ratings are grouped into frame sizes to make
ordering spare parts and drive dimensions simpler. The drive frame size is listed
just above the serial number on the data nameplate label. See the Standard
Drive Catalog Number Explanation on page 13 for a list of drive catalog
numbers and their respective frame sizes.

Drive Firmware Revision

The original firmware revision of the drive as shipped from the factory appears
on the data nameplate label just above the certifications. If the firmware
revision has been upgraded since the drive was shipped, you can view the
current revision on the HIM (if installed). See Diagnostics Menu on page 284
for details.

For drive specification information, see the PowerFlex Digital DC Drive,
Technical Data, 20P-TDO001.
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Preface

Standard Drive Catalog

.
Number Explanation
Position
1-3 4 5 6 8-10 11 12 13 14 15 16
20P 4 1 A D 4Pt R A 0 N N N
a b c d f g h j k
a f1 3
Drive 230V, 60 Hz Input 575V, 60 Hz Input
(;gie POW;Y;ZX — Code | Hp | kw AT{:;l;re Frame /-\Frlr?;ﬁ Code | Hp | kw ATrT?;l;re Frame ;’;ﬁ
7P0 | 15 | 12 7 A 10 067 | 50 | 37 67.5 B 20
90 | 2 15 9 A 10 101 | 75 56 101.3 B 20
b 012 | 3 2.2 12 A 10 135 | 100 | 75 135 B 20
Motor Operation 020 5 3.7 20 A 10 270 200 149 270 B 20
Code Type 029 | 75 | 55 29 A 10 405 | 300 | 224 | 405 B 20
2 Two Quadrant Operation % 038 10 75 38 A 10 540 | 400 298 540 C 20
4 Four Quadrant Operation 055 15 1 55 A 10 675 500 373 675 C 20
* Not available for 230V AC input drives. 073 | 20 15 73 A 14 810 | 600 | 447 810 D 40
093 | 25 | 185| 93 A 14 1Ko | 800 | 597 | 1080 D 40
110 | 30 | 22 110 A 14 1K | 900 | 671 | 1215 D 40
c 146 | 40 | 30 146 B 20 1K3 | 1000 | 746 | 1350 D 40
Input Type 180 | 50 | &7 180 B 20 1K6 | 1250 | 932 | 1668 D 40
Code Type 218 60 45 218 B 20
1 6 Pulse 265 | 75 | 56 265 B 20 f4
360 | 100 | 75 360 B 20 690V, 60 Hz Input
434 | 125 | 93 434 B 20 Code | Hp | kw |Amaue | o | Fild
d 521 | 150 | 112 | 521 c 20 Amps Amps
Enclosure 700 | 200 | 149 700 [ 20 452 | 400 | 298 452 Y 20
Code Enclosure Raing Cogform. 875 | 250 | 186 875 D 40 565 | 500 | 373 565 C 20
oat 1Ko | 300 | 224 | 1050 D 40 678 | 600 | 447 | 678 D 40
A IP20, NEMA/UL Type Open Yes 791 700 | 552 791 D 40
f2 904 | 800 | 597 | 904 D 40
460V, 60 Hz Input 1Ko | 900 | 671 | 1017 D 40
€ Code | Hp | kw |Amaure | g e | Field 1K1 | 1000 | 746 | 1130 D 70
Input Voltage Amps Amps K2 | 1100 | 820 | 1243 D 70
Code Voltage a2 5 4 A 10 1K4 | 1250 | 932 | 1413 D 70
B 250V AC 6P0 |3 |22 | 6 A_| 10 1K5_| 1400 | 1044 | 1582 | D | 70
D 460V AC * 010 | 5 37 10 A 10
E 600V AC 014 | 75 | 55 14 A 10
F 690V AC 019 | 10 75 19 A 10
* Use this code for 400V AC input applications. 027 15 1 27 A 10
035 | 20 | 15 35 A 10
045 | 25 | 185| 45 A 10
052 | 30 | 22 52 A 10
073 | 40 | 30 73 A 14
086 | 50 | 37 86 A 14
100 | 60 | 45 100 A 14
129 | 75 | 56 129 A 14
167 | 100 | 75 167 B 20
207 | 125 | 93 207 B 20
250 | 150 | 112 | 250 B 20
330 | 200 | 149 | 330 B 20
412 | 250 | 187 | 412 B 20
495 | 300 | 224 | 495 c 20
667 | 400 | 298 | 667 c 20
830 | 500 | 373 | 830 D 40
996 | 600 | 447 | 9% D 40
1K1 | 700 | 552 | 1162 D 70
1K3 | 800 | 597 | 1238 D 70
K4 | 900 | 671 1494 D 70
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Preface

Standard Drive Catalog
Number Explanation, Cont.

Position
1-3 4 5 6 7 8-10 11 12 13 14 15 16
a b o d e f g h [ ] k I
g i K
Field Supply HIM Communication Options
Code Type Code Operator Interface Code Description
R Single-Phase Regulated 0 Blank Cover * N None *
* Standard - for user installed options, see * Standard - for user installed options, see
Human Interface and Wireless Interface Communication Option Kits on page 10.
h Modules on page 9.

Packaging/Documentation

Code | Shipping Carton User Manual J
A Yes Yes -
1/0 Options *
Code Control
None (8 - 24V DC Digital Inputs,
N 4 Digital Outputs, 3 Analog Inputs,
and 2 Analog Outputs are Standard)

* All /O Options are purchased separately and
are user installed. See I/0O Options on page 9.

Cabinet Options

Code Type

N None

Standalone-Alone Regu'ator Conformally coated circuit boards are provided with the following catalog

Catalog Numbers numbers.
230V/ 460V ACInput Regulators | 575V/690V ACInput Regulators | Field Amps
(at. No. Cat. No.
23PMD4 23PMF4 40
23PMD7 23PMF7 70
23PAMP () 23pAMp ) i

(1) Gate Amplifier - used with all voltage classes of the Stand-Alone Regulator. The Stand-Alone Regulator and Gate Amplifier are
currently sold through Rockwell Automation Drive Systems only. Consult the factory for availability.

14
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Preface

Additional Resources

These documents contain additional information concerning related products

from Rockwell Automation.

Resource

Description

PowerFlex Digital DC Drive and PowerFlex DC Field
Controller Technical Data, publication 20P-TD001

Provides detailed information on drive, field controller
and option specifications.

Preventive Maintenance of Industrial Control and Drive
System Equipment, publication DRIVES-TD001

Provides a checklist for performing preventive
maintenance.

PowerFlex Digital DC Drive - Frame A Hardware Service
Manual, publication 20P-TG001

Provides hardware test procedures and spare parts
replacement instructions for Frame A PowerFlex DC
drives and field controllers.

PowerFlex Digital DC Drive - Frame B Hardware Service
Manual, publication 20P-TG002

Provides hardware test procedures and spare parts
replacement instructions for Frame B PowerFlex DC
drives and field controllers.

PowerFlex Digital DC Drive - Frame C Hardware Service
Manual, publication 20P-TG003

Provides hardware test procedures and spare parts
replacement instructions for Frame C PowerFlex DC
drives and field controllers.

PowerFlex Digital DC Drive - Frame D Hardware Service
Manual, publication 20P-TG004

Provides hardware test procedures and spare parts
replacement instructions for Frame D PowerFlex DC
drives and field controllers.

Safety Guidelines for the Application, Installation, and
Maintenance of Solid-State Control, publication SGI-1.1

Provides general guidelines for the application,
installation, and maintenance of solid-state control in
the form of individual devices or packaged assemblies
that incorporate solid-state components.

Industrial Automation Wiring and Grounding Guidelines,
publication 1770-4.1

Provides general guidelines for installing a Rockwell
Automation industrial system.

Product Certifications website, http://
www.rockwellautomation.com/global/certification/

overview.page

Provides declarations of conformity, certificates, and
other certification details.

You can view or download publications at

http://www.rockwellautomation.com/global/literature-library/overview.page.

To order paper copies of technical documentation, contact your local
Allen-Bradley distributor or Rockwell Automation sales representative.
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This chapter provides information on how to install the PowerFlex” DC drive.

Most start-up difficulties are the result of incorrect wire connections. Take all
precautions to assure that wire connections are done as instructed. All items
must be read and understood before the actual installation begins.

For PowerFlex DC Stand-Alone Regulator (SAR) installations, see

Appendix H beginning on page 397 for important installation and
configuration information. A 23PMDx catalog number on the data nameplate
on the drive identifies a SAR. (see Drive Nameplate Data on page 12 for
location).

The PowerFlex DC drive can be used in multiple motor applications. The
motors can be configured for parallel or series connections. See Multiple
Motor Applications on page 319 for installation and configuration guidance.

IMPORTANT  The PowerFlex DC drive is not designed for use with resistive or magnetic
loads.

IMPORTANT  The recommended drive to motor horsepower ratio is 2:1.

Rockwell Automation Publication 20P-UM00TM-EN-P - November 2017 17



Chapter1 Installation and Wiring

Product Advisories

18

>

ATTENTION: The following information is merely a guide for proper
installation. Rockwell Automation cannot assume responsibility for the
compliance or the noncompliance to any code, national, local or otherwise for
the proper installation of this drive or associated equipment. If codes are
ignored during installation, a hazard of personal injury and equipment
damage exists.

> B> b b

ATTENTION: This drive contains ESD (Electrostatic Discharge) sensitive parts
and assemblies. Static control precautions are required when you install, test,
service, or repair this assembly. If ESD control procedures are not followed,
component damage can result. If you are not familiar with static control
procedures, see publication 8000-4.5.2, “Guarding Against Electrostatic
Damage” or any other applicable ESD protection handbook.

ATTENTION: An incorrectly applied or installed drive can result in component
damage or a reduction in product life. Installation or application errors, such
as, an undersized motor, incorrect or inadequate AC supply, or excessive air
temperatures around the drive can result in malfunction of the system.

ATTENTION: Allow only qualified personnel, familiar with DC drives and
associated machinery, to plan or implement the installation, start-up and
subsequent maintenance of the system. Failure to comply can resultin
personal injury and equipment damage.

ATTENTION: An incorrectly applied or installed bypass system can result in
component damage or reduction in product life. The most common causes are:

+ An ACline connection to the drive output or control terminals.

« Improper bypass or output circuits that are not Allen-Bradley approved.
« Output circuits that do not connect directly to the motor.

Contact Allen-Bradley for assistance with your application or installation.
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Mount the Drive

Rl

L 1

t

> 150 mm (6.0in.)

To000000000000000000 ]

Operating Conditions and Temperatures

PowerFlex DC drives are designed to operate at 0...50 °C (32...122 °F)
surrounding air temperature without derating. The drive must be mounted in a
clean, dry location. Contaminants such as oils, corrosive vapors, and abrasive
debris must be kept out of the enclosure. NEMA / UL Type Open, IP20
enclosures are intended for indoor use primarily to provide a degree of
protection against contact with enclosed equipment. These enclosures offer no
protection against airborne contaminants.

Minimum Mounting Clearances

Minimum clearance requirements are intended to be from drive to drive.
Other objects can occupy this space; however, reduced airflow can cause
protection circuits to fault the drive. The drive must be mounted in a vertical
orientation as shown in Figure 1 and must not be mounted at an angle greater
than 30° from vertical. Intake air temperature must not exceed the product
specification.

Figure 1 - Drive Enclosure Minimum Mounting Clearances

>150 mr} (6.0in.) O Hﬁ
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-

Z150m

(60in) >10mm >50mm
(04in) (20in) Airflow through the drive

le—3 —»

| must not be impeded.

Maximum Surrounding Air Temperature Specifications
e 0..50°C (32...122 °F), typical
e De-rate 1.25% for every 1 °C (°F) over 50 °C (122 °F), to 55 °C (131 °F)

e Additional air cooling is required for temperatures above 55 °C (131 °F)
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Approximate Drive

Dimensions and Weights

20

The PowerFlex DC drive is available in a NEMA / UL Type Open, IP20
enclosure only. Follow all mounting clearances to provide proper drive
operation.

A\

the drive.

ATTENTION: Remove all loose packing materials, including the containers of
desiccants (if any), from the drive enclosure before you mount and energize

Figure 2 - Frame A Drive Dimensions

A B C A1 A2 B1
mm (in.) mm (in.) mm (in.) mm (in.) mm (in.) mm (in.)
267 (10.5) 359(14.0) 287 (11.3) 7(0.3) 250(9.8) 275(10.8)
~——h— <~ (—>
AT e
[ () 0o0eun00ue0006000608 | (]
i = 1
™ -l
B - LB [
% ®
A NI
E j ® o
| 60000A0A80AE8E00EE800 I N N 1
<—— )
Table 1- Frame A Weights
Drive Current Rating Code Drive Weight Drive and Packaging Weight
230V 460V kg (Ib) kg (Ib)
7P0 4P1 11.0 (24.25) 13.0(28.7)
9P0 6P0
012 010
020 014
- 019
029 027
038 035 11.5(25.4) 13.5(29.8)
055 045
- 052
073 073 12.0(26.5) 14.0(30.9)
093 086
110 100
- 129
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Figure 3 - Frame B Drive Dimensions

A A1 [y) A3 B B1 a o1

mm (in.) mm (in.) mm (in.) mm (in.) mm (in.) mm (in.) mm (in.) mm (in.)

311(12.2) | 275(10.8) | 16.5(0.65) | 7(0.3) 388(15.3) | 375(14.8) |350(13.8) | 380(15.0)

(1) Only frame B drive catalog numbers 20P21AD330, 20P21AD412, 20P21AE405, 20P41AB360, 20P41AB434, 20P41AD330,
20P41AD412, 20P41AE405.
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Table 2 - Frame B Weights
Drive w/ND Rating Code Drive Weight Drive and Packaging Weight
20V 460V 575V kg (Ib) kg (Ib)
146 167 067 25.5(56.2) 27.5 (60.6)
180 207 101
218 - 135
265 250 270 29.5(65.0) 31.5(69.5)
360 330 405 32(70.5) 34(75)
434 412 -
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Figure 4 - Frame C Drive Dimensions

A A B B1 B2 B3 B4 B5 C
mm(in.) | mm(in.) | mm(n.) | mm(n) | mm(n) | mm(n) | mm(n) | mm(n.) | mm(in.)
521 499 51 400 200(7.9) |55(.2) |56(2.2) |105(0.4) | 416
(20.5) (19.7) (20.1) (15.7) (16.4)
< ( >
O

|-
<

(==
<o

—>

>

35.5(14) —4<—

Table 3 - Frame C Weights

~<— 155.0(6.1) —>=

~€

< 3100(12) ——>

Drive w/ND Rating Code Weight - Regenerative Drives Weight - Non-regenerative Drives
Drive Drive and Packaging | Drive Drive and Packaging

230V | 460V | 575V | 690V | kg (Ib) kg (Ib) kg (lb) | kg (Ib)

- 495 - 61(134.5) | 83(183.0) 57(125.7) | 79(174.2)

521 | 667 - 65(143.3) | 87(191.8) 62 (136.7) | 84(185.2)

700 | - -

- - 540 | 452 | 72(158.7) | 94(207.2) 68 (150.0) | 90(198.4)

- - 675 | 565
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Figure 5 - Frame D Dimensions - Right Side and Front Views
Dimensions are shown in mm and (in.) 704
Dimensions of terminals U, V, and W are the same. 544 @) 60 .,
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Terminals Cand D are 134 mm (5.3 in.) on drives with these ratings only:

460V ACinput: 800 Hp and 900 Hp
+ 575V ACinput: 1000 Hp
690V ACinput: 1100 Hp, 1200 Hp, 1250 Hp, and 1400 Hp

All other frame D drive ratings have 100 mm (4.0 in.) Cand D terminals.
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Dimensions are shown in mm and (in.)
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Figure 6 - Frame D Dimensions - Left Side and Back Views
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Table 4 - Frame D - 230V AC Input Drive Weights

Drive w/ND Weight - Regenerative Drives Weight - Non-regenerative Drives

Rating Code - - - - - -
Drive Drive and Packaging Drive Drive and Packaging
kg (Ib) kg (Ib) kg (Ib) kg (Ib)

875 203 (447.5) 281(619.5) 152 (335.1) 230(507.1)

1K0

Table 5 - Frame D - 460V AC Input Drive Weights

Drive w/ND Weight - Regenerative Drives Weight - Non-regenerative Drives

Rating Code Drive Drive and Packaging | Drive Drive and Packaging
kg (Ib) kg (Ib) kg (Ib) kg (Ib)

830 202 (445.3) 280(617.3) 152 (335.1) 230(507.1)

996

1K1 215(474.0) 293 (646.0) 165 (363.8) 243 (535.7)

1K3

1K4

Table 6 - Frame D - 575V ACInput Drive Weights

Drive w/ND Weight - Regenerative Drives Weight - Non-regenerative Drives

Rating Code Drive Drive and Packaging | Drive Drive and Packaging
kg (Ib) kg (Ib) kg (Ib) kg (Ib)

810 198 (436.5) 276 (608.5) 148 (326.3) 226(498.2)

1K0

1K2 215(474.0) 293 (646.0) 165 (363.8) 243(535.7)

1K3 222(489.4) 300 (661.4) 172(379.2) 250(551.2)

1K6 241(5313) 319(703.3) 191 (421.1) 269 (593.0)

Table 7 - Frame D - 690V AC Input Drive Weights

Drive w/ND Weight - Regenerative Drives Weight - Non-regenerative Drives

Rating Code Drive Drive and Packaging | Drive Drive and Packaging
kg (Ib) kg (Ib) kg (Ib) kg (Ib)

678 198 (436.5) 276 (608.5) 148 (326.3) 226(498.2)

791

904 200 (440.9) 278(612.9) 150 (330.7) 228(502.7)

1K0 202 (445.3) 280(617.3) 152 (335.1) 230(507.1)

1K1 215 (474.0) 293 (646.0)

1K2 165 (363.8) 243(535.7)

1K4 241(5313) 319(703.3) 172(379.2) 250(551.2)

1K5 191(421.1) 269(593.0)
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|_|ft|ng PowerFlex DC Drives The dimensions and weights that are specified in Table 3 on page 22 and
Table 4... Table 7 on page 25 must be considered when the device is lifted and
mounted. Use the proper equipment to lift and hold the weight of the drive
while it is mounted

ATTENTION: Follow this guidance to guard against possible personal injury or
A equipment damage:
Inspect all lifting hardware for proper attachment before the drive is lifted.

Do not let any part of the drive or lift mechanism to contact electrically
charged conductors or components.

Do not subject the drive to high rates of acceleration or deceleration while the
drive is transported to the installation location or is lifted.

Do not let personnel or their limbs be directly underneath the drive when it is
lifted and mounted.

Mount Frame Cand D Drives

All lifting equipment and components (hooks, bolts, lifts, slings, and chains)
must have a minimum lifting capacity of 453.6 kg (1,000 Ib).

IMPORTANT  Verify that all mounting screws are properly tightened before and after drive
operation.

1. Verify the hole pattern on the panel on which you intend to mount the

drive. See Figure 4 on page 22 or Figure 5 on page 23.

2. Install the mounting hardware:

e For frame C drives, insert, but do not tighten, a bolt in one of the top
holes in the panel. The bolt must be fully threaded into the panel
before hanging the drive.

e For Frame D drives, insert, but do not tighten, the six bolts for the
top mounting flange on the drive into the panel. The bolts must be
fully threaded into the panel before hanging the drive.

3. To limit the pull in forces on the drive, the lifting devices that are
connected to the hooks must be long enough to make the angle between
the chain or cable and a vertical line that extends up from the flange
center less than 45° angle as illustrated in Figure 7 or Figure 8 on page
27.

e For frame C drives, insert the properly sized and rated lifting hooks
into the holes on the lifting flanges at the top of the drive. See
Figure 7 on page 27.

e For frame D drives, insert the properly sized lifting rod into the holes
on the lifting flanges at the top of the drive. See Figure 8 on page 27.
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Figure 7 - Lift Frame C Drives
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than 45° angle
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4. Lift the drive into place onto the bolts that are installed in the panel.

5. Install the remaining bolts into the panel. Tighten M8 bolts to a
minimum torque of 15 Nem (132.7 Ibein) and M 10 bolts to a minimum
torque of 25 Nem (221.2 Ibein).
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Remove the Drive Covers Some protective covers must be removed to provide access to the power and
I/O terminals on the drive. Remove the upper cover only to install an optional
communication adapter or service the drive. See Installing a Communication
Adapter on page 385 for information.

Frame A Drives

You must remove both the lower protective cover and the power terminal cover
on frame A drives to access the power terminals.

Remove the Power Terminal Cover

Remove the two screws as shown here and slide the cover down and off the
chassis.

Tightening torque:
1.0 Nem (8.9 Ib+in)
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Remove the Lower Protective Cover

Remove the two screws as shown here and, while gently lifting along the top
edge, slide the cover down and off the chassis.

Tightening torque:
1.5 Nem (13 Ib-in) E

S
S

B HBEEGAAAAAAAAAARAAREH

R

Frame B and C Drives

1. Loosen, but do not remove, the two screws that secure the bottom cover.
2. Slide the cover down until the screw heads align with the key holes and
lift the cover off the chassis.

Frame B Shown
Tightening torque: ) I
1.5N-m (131b-in) [~ 0UOUO0UUOOUO00UOUODU00U0000000UD

8

[ o®
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FrameD

1. For any protective cover, loosen, but do not remove, the hexalobular
head screws that secure the cover to the drive frame.

2. Slide the cover up until the screw heads align with the key holes and lift
the cover off the chassis. The top and bottom most covers are also
secured with screws at the top and bottom of the drive, respectively.

Tightening torque:

1.5 Nem (13 Ibein) %’5 8
| %

Il
X

Isolation Transformers / Line When connecting the drive directly to the main distribution system, an
Reactors isolation transformer or 3...5% impedance AC line reactor must be used to
guard against system disturbance. If the isolation transformer provides the
required 3...5% impedance, a line reactor is not required.

See Isolation Transformers on page 267 for a list of recommended isolation
transformers.

See AC Input Line Reactors and AC Input Contactors on page 264 for a list of
recommended AC line reactors. The type of line reactor that is used depends
upon the following:

e Current absorbed by the AC input
o AC input voltage
e Relative short-circuit voltage

e AC input frequency
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Contactors

When an AC input contactor is used, the [IEC ACI rating of the contactor
must be equal to the rated thermal (RMS) current value at the main input of
the drive.

Drive configurations for AC or DC contactors, with or without a dynamic
brake (DB), are as follows (see Typical Power Wiring Diagrams on page 46 for

examples):
e When only an AC contactor is used:

o Set parameter 1391 [ContactorControl] to 1 “AC Cntcr” (default
value) 1)

o Setone [Relay Out x Sel] parameter and one [Digital Inx Sel]
parameter to “Contactor” (default value for parameters 1392
[Relay Out 1 Sel] and 140 [Digital In8 Sel])

e When only a DC contactor is used:

o Set parameter 1391 [ContactorControl] to 3 “DC Cnter” (1)

o  Setone [Relay Out x Sel] parameter and one [Digital Inx Sel] to
“Contactor” (default value for parameters 1392 [Relay Out 1 Sel]
and 140 [Digital In8 Sel])

e When an AC contactor and dynamic brake contactor are used:

o Set parameter 1391 [ContactorControl] to “AC Cntcr+DB” M

o Setone [Relay Out x Sel] parameter (1392 [Relay Out 1 Sel] or
629 [Relay Out 2 Sel]) to “Contactor” and the other relay output
to “ContactorDB”

o Setone [Digital Inx Sel] parameter to “Contactor” (default value
for parameter 140 [Digital In8 Sel])

e When a DC contactor and dynamic brake contactor are used:

o Set parameter 1391 [ContactorControl] to “DC Cnter+DB” M

o Setone [Relay Out x Sel] parameter (1392 [Relay Out 1 Sel] or
629 [Relay Out 2 Sel]) to “Contactor” and the other relay output
to “ContactorDB”

o  Sctone [Digital Inx Sel] parameter to “Contactor” (default value

for parameter 140 [Digital In8 Sel])

(1) Par 1391 [ContactorControl] is contained in the “Advanced” parameter configuration group. See How Parameters are Organized
on page 118 for more information.
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e When a contactor is NOT used:

o Set parameter 1391 [ContactorControl] to “None” M

o Do NOT set either [Relay Out x Sel] parameter to “Contactor” or
“ContactorDB”

o Do NOT set any [Digital Inx Sel] parameter to “Contactor”
When operating a drive with firmware revision 1.006 in field weakening mode

with a DC contactor or inverting fault device that is installed in the armature
circuit, see Field-weakening Mode Configuration (v1.006) on page 302.

ACInput Contactors

See AC Input Line Reactors and AC Input Contactors on page 264 for a list of
recommended AC input contactors.

DC Qutput Contactors

A DC output contactor can be used to connect the output of the armature
circuit to the DC motor. If a DC output contactor is used, an AC input
contactor is not needed.

See Dynamic Brake Resistor Kits and DC Output Contactors on page 269 for
alist of recommended DC output contactors.

Dynamic Brake Resistors

See Dynamic Brake Resistor Kits and DC Output Contactors on page 269 for
alist of recommended dynamic brake resistor kits.
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General Grounding
Requirements

The drive Safety Ground (PE) must be connected to system ground.
Ground impedance must conform to the requirements of national and local
industrial safety regulations and electrical codes. Periodically check the
integrity of all ground connections.

For installations within a cabinet, use a safety ground point or ground bus bar
connected directly to building steel. Ground all circuits, including the AC
input ground conductor, independently and directly to this point/bar.

For installations in distribution systems that have ungrounded or high
impedance, neutral connections or systems, sece Grounding for Installations in
an Ungrounded or High-Impedance, Neutral Ground, or System on page 35.

Voltage Directive 2006/95/EC, PowerFlex DC drives cannot be powered from a
corner-earthed (TN with one phase earthed) supply system. When operating
PowerFlex DC drives from an IT or impedance-earthed supply system, only
temporary operation is permitted after an earth fault is detected in the power
system.

c ATTENTION: To comply with the essential requirements of the CE Low

Figure 9 - Typical Grounding

All wires (including motor
>uv>0 = ground) must be connected
inside the motor terminal box.

e
B PE1/ L
TG o

ACMains Supply

AC Line Reactor

Safety
Ground
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Safety Ground (PE)

The drive Safety Ground-PE must be connected to adjacent building steel
(girder, joist), a floor ground rod, or bus bar (see Figure 9 on page 33). Ground
points must comply with national and local industrial safety regulations and
electrical codes.

Power Feeder

Each power feeder from the substation transformer to the drive must be
provided with properly sized ground cables. Bond the conduit or cable armor
to the substation ground at both ends. Each transformer enclosure or frame
must be bonded to ground at a minimum of two locations.

Encoder/Resolver Ground Connections

If used, the encoder or resolver ground connections must be routed in
grounded steel conduit. The conduit must be grounded at both ends. The
encoder/resolver cable shield must be connected to the shield ground on the
drive side. Do not connect the encoder/resolver cable shield to ground on the
motor side.

Tachometer Ground Connections

If used, ground connections must be routed in grounded steel conduit. The
conduit must be grounded at both ends. Ground the cable shield at the drive
end by using only the shield clamps on the grounded metal plate that supports
the control board. See Figure 58 on page 83 for shield clamp location.
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Grounding for Installations
in an Ungrounded or High-
Impedance, Neutral Ground,
or System

The PowerFlex DC drive was designed to work in distribution systems where
the isolation transformer Wye neutral is connected to earth ground. PowerFlex
DC drives are not designed to work in distribution systems that have
ungrounded or high-impedance, neutral connections, or systems that have a
phase that is referenced to earth. Symmetrical incoming power is required for
correct drive operation.

The use of a grounded Wye neutral is highly recommended to prevent
common-mode rejection problems with the feedback measurement circuits in
the drive. Possible drive damage can occur because of inaccurate feedback
measurements of the incoming AC voltage, armature voltage, or field current.

If the PowerFlex DC drive is installed in a system with an ungrounded Wye
neutral or with an impedance ground connection, see Table 8 on page 36.
Table 8 contains the drive modifications that are required for proper
installation.

Power Distribution

Figure 10 - Delta/Wye with Grounded Wye Neutral

N

Rockwell Automation strongly recommends the use of grounded neutral
systems for the following reasons:

¢ Controlled path for common mode noise current

e Consistent line to ground voltage reference, which minimizes insulation
stress

e Accommodation for system-surge protection schemes

Figure 11 - Ungrounded Secondary

LY B

Grounding the transformer secondary is essential to the safety of personnel and
safe operation of the drive. A floating secondary can allow dangerously high
voltages occur between the chassis of the drive and the internal power-structure
components.
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Figure 12 - High-impedance Ground

Grounding the Wye secondary neutral through a resistor is an acceptable
method of grounding. In this case, in a short-circuited secondary condition,
none of the output phases to ground will exceed the normal line to line voltage.
The resistor is often used to detect ground current by monitoring the
associated voltage drop.

Table 8 - Drive Modifications to Support Ungrounded Wye Neutral or Impedance Grounded

36

Connections
Frame | Circuit Board Jumper/Connection Figure to see for Details
A Pulse transformer (FIR1-xx-xx) Remove jumper S9 Figure 13 on page 36
B Pulse transformer (FIR2-xx-xx) Remove jumper S9 Figure 14 on page 37
C Pulse transformer (FIR3-xx-xx) Remove jumper S9 Figure 15 on page 37

Transient noise filter (FIL-31),
200V...500V AC drives

Disconnect the filter board yellow/
green (ground) wire from the PE
connection on the drive chassis

Figure 16 on page 38

Transient noise filter (FIL-57,
FIL-69), 575V...690V AC drives

Remove jumper S1

Figure 17 on page 38

D Pulse transformer (FIR-D-xx-xx)

Remove capacitors (121 and (122

Figure 18 on page 39

Overvoltage clipping (CFSF-xxx)

Remove jumper S1

Figure 19 on page 39

Figure 13 - Frame A Pulse Transformer Circuit Board S9 Jumper Location

Remove the front covers from the drive to KT MSWIC IXSW T Jxp L]
access the pulse transformer circuit board. = m | T
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Figure 14 - Frame B Pulse Transformer Circuit Board S9 Jumper Location

Remove the front covers from the drive to it
access the pulse transformer circuit board. = o ™ . ‘
See page 29 for instructions o -
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Figure 15 - Frame C Pulse Transformer Circuit Board S9 Jumper Location

The pulse transformer circuit board is behind the control EMI shield, near the top of the drive. See page 29 for
instructions on removing the front covers from the drive and page 70 for instructions on moving the control EMI shield.
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Figure 16 - Frame C Transient Noise Filter Circuit Board (FIL-31), 200V...500V AC Input Drives,
Ground Wire Location

Remove the front covers from the drive to access the transient noise filter circuit board. See page 29 for
instructions. The transient noise filter board is between terminals Cand D below the control EMI shield.

LR LR E R EEEEEE R EEE L EEEERELLEL

e [T TTIE

Yellow/Green (ground) wire

Figure 17 - Frame C Transient Noise Filter Circuit Board (FIL-57, FIL-69), 575V...690V AC Input
Drives, S1Jumper Location

Remove the front covers from the drive to access the transient noise filter circuit board. See page 29 for
instructions. The transient noise filter board is on the left side of the control EMI shield.
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Figure 18 - Frame D Pulse Transformer Circuit Board S1Jumper Location

The pulse transformer circuit board is behind the top and bottom control-panel covers. See page 30 for
instructions on removing the covers from the drive.
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Figure 19 - Frame D Overvoltage Clipping Circuit Board S1Jumper Location
Overvoltage dlipping board The overvoltage clipping circuit board is behind the control panel on the upper left side of the drive
location inside drive chassis. Instructions on opening the control panel are shown in the illustration on the left.
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1. Disconnect the DPI cable from the HIM (if present).

2. Insert a flathead screwdriver into the holes in the right side of the
protective covers on the drive and turn the latch 90° counter-clockwise.

3. Open the control panel to the left.
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CE Conformity

40

Compliance with the Low Voltage Directive and Electromagnetic
Compatibility Directive has been demonstrated by using harmonized
European Norm (EN) standards. References to European Norm standards are
published in the Official Journal of the European Communities. PowerFlex
DC drives comply with the EN standards listed here when installed according
to this User Manual.

EU Declarations of Conformity are available online at:

www.rockwellautomation.com/products/certification/ce/

Low Voltage Directive

e EN 50178 Electronic equipment for use in power installations.

EMC Directive

e EN 61800-3 Adjustable speed electrical power drive systems Part 3:
EMC product standard including specific test methods.

General Considerations

e For CE compliance, the drive installation must satisty requirements that are
related to both EN 50178 and EN 61800-3 provided in this document.

e PowerFlex DC drives comply with the EMC requirements of EN 61800-3
when installed according to good EMC practices and the instructions that
are provided in this document. However, many factors can influence the
EMC compliance of an entire machine or installation, and compliance of
the drive itself does not ensure compliance of all applications.

¢ PowerFlex DC drives are not intended to be used on public low-voltage
networks that supply domestic premises. Without additional mitigation,
radio frequency interference is expected if used on such a network. The
installer is responsible to take measures such as supplementary line filters
and enclosures to prevent interference and follow all installation
requirements of this document.

o PowerFlex DC drives generate notching and harmonic current emissions on
the AC supply system. When operated on a public low-voltage network, it
is the responsibility of the installer or user to be sure that applicable
requirements of the distribution network operator have been met.

earthing conductor. This DC current can reduce the ability of residual current-
operated protective devices (RCD) or residual current-operated monitoring
devices (RCM), of type A or A, to provide protection for other equipment in
the installation.

c ATTENTION: PowerFlex DC drives can produce DC current in the protective
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Installation Requirements Related to the Low Voltage Directive

PowerFlex DC drives are designed to be CE-compliant only if they are
NOT connected to “corner-earthed” supply systems where one of the three
phases of the supply system has been earthed.

PowerFlex DC drives are compliant with the CE LV Directive when used at
altitudes no greater than 2,000 m (6,562 ft).

PowerFlex DC drives provided in enclosure type IP20 must be installed in a
pollution degree 1 or 2 environment to be compliant with the CE LV
Directive. Characteristics of the different pollution degree ratings are

provided on page 42.

PowerFlex DC drives can produce leakage current in the protective earthing
conductor that exceeds 3.5 mA AC or 10 mA DC. The minimum size of
the protective earthing (ground) conductor that is used in the application
must comply with local safety regulations for high-protective earthing
conductor current equipment.

Frame D PowerFlex DC drives must be installed in a supplementary

enclosure that provides protection from electric shock to be compliant with
the CE LV Directive.

Installation Requirements Related to EN 61800-3 and the EMC
Directive

The drive must be earthed (grounded) as described in this User Manual.

PowerFlex DC drives require the use of an external EMC filter to comply
with the EMC Directive and emission limits of EN 61800-3: 2004.
PowerFlex DC drives have been tested and verified for compliance to the
emission limits of EN 61800-3: 2004 by using only the specific input filters
and motor cable lengths that are identified in Table 9. See Typical Power

Wiring Diagrams on page 46 for more installation information.

Table 9 - Standards and Limits for EMC Input Filters

Drive Frame |Standard / Limits (Compliance with any of the limits in the Pollution Degree Ratings According to EN 61800-5-1 table on page 42 satisfies RF
(at. No. emission requirements for the EMC Directive)
EN61800-3 Category C1 EN61800-3 Category (2 CISPR11 Group 1 EN61800-3 Category EN61800-3 Category
EN61000-6-3 CISPR 11 Group | EN61000-6-4 CISPR11 Group |Class A...P > 20kVA @3...1<100A @...1>100A
1Class B 1(ClassA...P < 20kVA
Frame A (qmpliance may be pos.sible. Cqmpliance may be po§s.ible. RF line filter required(z) RF line filter required(z) RF line filter required(z)
20Px1Ax4P1. .. |Withsupplementary mitigation |with supplementary mitigation | 50 m motor cable limit 50 m motor cable limit 50 m motor cable limit
20Px1AX129 (Consult factory) (Consult factory)
Frame B Compliance may be pos_sible_ RF line filter required(” RF line filter required(” RF line filter requiredm RF line filter requiredm
20Px1Ax167.... |Withsupplementary mitigation | 50 m motor cable limit 50 m motor cable limit 50 m motor cable limit 50 m motor cable limit
20PX1AYA12 (Consult factory)
Frame C (qmpliance may be pos.sible. (qmpliance may be po§s.ible. RF line filter required(” RF line filter required“) RF line filter required“)
20Px1Ax495. .. |withsupplementary mitigation |with supplementary mitigation | 50 m motor cable limit 50 m motor cable limit 50 m motor cable limit
20PXIAXG67 (Consult factory) (Consult factory)
FrameD Compliance may be possible | Compliance may be possible | Compliance may be possible | RF line filter requiredB) RF line filter required(4)
20Px1AX. .. with supplementary mitigation | with supplementary mitigation | with supplementary mitigation | 50 1 motor cable limit 50 m motor cable limit
20Px1AX (Consult factory) (Consult factory) (Consult factory)
More Stringent Limits < »  Less Stringent Limits

(1) RF 3x0-MHU EMC filter manufactured by Rasmi Electronics Ltd. xxx designates filter current rating. See the manufacturer published literature for details.
(2)  RF 3xxx-SIEI EMC filter manufactured by Rasmi Electronics Ltd. xxx designates filter current rating. See the manufacturer published literature for details.
(3) EPCOS B84143B Type S081 EMC filter manufactured by EPCOS AG. See the manufacturer published literature for details.

Rockwell Automation Publication 20P-UM00TM-EN-P - November 2017

4



Chapter1 Installation and Wiring

IMPORTANT  Use of EMC filters not listed in Table 9 on page 41 must be verified in the

application. Additional filters are listed in Alternate EMC Filters on page 273.

Output power wiring to the motor must employ one of the following
solutions.

o Cable with a braided shield providing 75% or greater coverage
e Cables that are housed in metal conduit

o Cables with equivalent shielding

Continuous shielding must be provided from the drive enclosure to the
motor enclosure. Both ends of the motor cable shield (or conduit) must
terminate with a low-impedance connection to earth.

The motor-end cable shield or conduit must terminate in a shielded
connector and be properly installed in an earthed motor wiring box that
is attached to the motor. The motor wiring-box cover must be installed
and earthed.

All control (I/O) and signal wiring to the drive must use one of the
following solutions.

e Cable with a braided shield providing 75% or greater coverage
o Cables that are housed in metal conduit

o Cables with equivalent shielding

When shielded cable is used, terminate only the drive end of the cable
shield to earth with a low-impedance connection.

Motor cables must be separated from control and signal wiring wherever

possible.

The maximum length of the motor cable must not exceed the length
that is specified in the table on page 41. The maximum length that is
specified is required for compliance with radio-frequency emission
limits for the specific standard and installation environment.

Pollution Degree Ratings According to EN 61800-5-1

Pollution | Description

Degree

1

No pollution or only dry, non-conductive pollution occurs. The pollution has no influence.

2

Normally, only non-conductive pollution occurs. Occasionally, however, a temporary conductivity due
to condensation can be expected, when the drive is out of operation.

Conductive pollution or dry non-conductive pollution occurs, which becomes conductive due to
condensation, which can be expected.

The pollution generates persistent conductivity that is caused, for example, by conductive dust, rain,
or SNOW.
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Power Circuit Protection

Control Power Circuit
Protection

It is recommended that you install fast-acting fuses on four-quadrant, frame A,
and B drives to protect the armature converter on the input and output sides.
Internally mounted fuses for armature converter protection are provided with
frame C and D PowerFlex DC drives. See Drive Power Circuit Protection on
page 243 for a list of replacement fuses and general fuse locations.

The 115V / 230V AC control circuit power input terminals U2 and V2 are
required to be short-circuit protected. This protection can be provided by
using standard time-delay fuses or a circuit breaker (device). Either protective
device must survive the short-circuit available current of the feeder source for
this circuit and the inrush current of the drive power supply.

Size the device(s) to protect the wiring between the fuses or circuit breaker
connections to terminals U2 and V2, and not nuisance trip or blow from the
inrush current.

Table 10 lists the input current characteristics of the control power.

Table 10 - Control Power Protection

Frame Control Power Supply

Circuit Board ID / Revision Power | Ratedinputcurrent | Inrush input current
115VAC | 230VAC | 115VAC 230V AC

A&D SW1-31/Hand below 60W | 1A 0.5A 20A 10A
SW1-31/1and above 80w | 1A 0.5A 6A 10A

B SW2-32/Hand below 10W | 1.2A 0.7A 15A 7.5A
SW2-32/1and above 0w 1.2A 0.6A 6A 10A

C SW3-32/Hand below 10W | 1.2A 0.7A 15A 7.5A
SW3-32/1and above oW | 12A 0.6A 6A 10A

Provide a power source for the control power input that is stabilized and
buffered from the power system transients. The control power of many drives
can be fed from one source, as long as proper distribution protection is

provided.
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Cable and W|r|ng Use the following cable and space recommendations for all drives sizes:
Recommendations
Minimum Spacing Between Classes - Steel Conduit/Tray
Category |Wiring | Signal Definition |Signal Example Cable Type 1 2/3/4 5/6 7/8 9/10/11 |See Cable
Class Spacing
Notes, on
page 45
Power 1 ACPower (600V Or  |2.3kV 3/ph ACLines | Per NECand 0 3/9in. 3/9in. 3/18in. See Note 6 1/2/5
Greater) Local Codes (76/229 mm) | (76/229 mm) | (76/457 mm)
2 ACPower (Less Than | 460V 3/ph AC Lines 3/9in. 0 3/6in. 3/12in. See Note 6 1/2/5
600V) (76/229 mm) (76/152mm) | (76/305 mm)
3 DC Power DC Motor Armature
4 DC Power DC Motor Field
Control |5 115V AC/DCLogic | Relay Logic/PLCI/0 3/9in. 3/61in. 0 3/9in. See Note 6 1/2/5
Motor Thermostat (76/229 mm) | (76/152 mm) (76/229 mm)
115V AC Power Power Supplies,
Instruments
6 24V AC/DC Logic PLCI/O
Signal 7 Analog Signals, DC | Reference/Feedback | Shielded Cable 3/18in. 3/12in. 3/9in. 0 1/3in. 2/3/4/5
(Process) Supplies Signal, 5To24VDC | Belden 8735, | (76/457 mm) | (76/305 mm) | (76/229 mm) (25/76 mm)
Digital (Low Speed) |TTL 8737, 8404
8 Digital (High Speed) |1/0, Encoder, Resolver, | Shielded Cable
Count Pulse Tach — Belden 9728,
9730
Signal 9 Serial RS-232 (20-COMM-R), | Shielded Cable See Note 6 1/3in. -
(Comm.) Communication 422 To Terminals/ — Belden RS- (25/76 mm)
printers 232 - 8735,
8737RS-422 -
9729,9730
1 Serial PLCRemote I/0, PLC | Twinaxial Cable
Communication Data Highway — Belden 9463,
(Greater Than 20k A-B 1770-CD
Baud)
Example:
Space relationship between 480V AC incoming power leads and 24V DC logic
leads:
o 480V AC leads are Class 2; 24V DC leads are Class 6
o For separate steel conduits, the conduits must be 3 inches (76 mm) apart
e Inacable tray, the two groups of leads are to be 6 inches (152 mm) apart
Minimum Spacing Between Classes Steel Conduit/Tray
Category  |Wiring |Signal Definition | Signal Example 1 2/3/4 5/6
(lass
Power 2 AC Power (less 460V 3/Ph AC Lines. > 3/6in.
than 600V) (76/152 mm)
Control 6 24V AC/DCLogic  [PLCI/O ——— > |3/6in.
(76/152 mm)
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(able Spacing Notes:

1. Both outgoing and return current-carrying conductors must be routed in the same conduit or laid next to each
other in a cable tray.

2. Cables of the following classes can be grouped.
a. Class 1; Equal to or above 601V.

b. Classes 2, 3 and 4 can have their respective circuits that are routed in the same conduit or layered in the same
tray.

c. Classes 5 and 6 can have their respective circuits that are routed in the same conduit or layered in the same tray.
The bundle cannot exceed the conditions of NEC 310.

d. Classes 7 and 8 can have their respective circuits that are routed in the same conduit or layered in the same tray.
Encoder cables that are run in a bundle can experience some amount of EMI coupling. The circuit application
can dictate separate space requirements.

e. Classes 9,10 and 11 can have their respective circuits that are routed in the same conduit or layered in the same
tray. Communication cables that are run in a bundle can experience some amount of EMI coupling and
associated communication faults. The application can dictate separate space requirements.

All wires of class 7...11 MUST be shielded per the recommendations.

In cable trays, steel separators are advisable between the class groupings.

AN

If conduit is used, it must be continuous and composed of magnetic steel.

6. Space requirements for communication cables, classes 2...6 are listed in this table:

Conduit Spacing: Through Air:

115V =25mm (1in.) 115V =51 mm (2in.)

230V —38mm (1.5in.) 230V —-01.5mm (4in.)

380/575V —76 mm (3in.) 380/575V —203 mm (8 in.)

575V— proportional to 152 mm (6 in.) per 1000V. | 575V — proportional to 305 mm (12 in.) per 1000V.

Power Wiring ACInput Voltages

PowerFlex DC drives are rated for the following AC input voltages @ 50/60
Hz +5%:
Mains Circuit (Terminals U, V, W)

e 230V +10%, 3Ph

e 400V +10%, 3Ph

e 440V +10%, 3Ph

e 460V +10%, 3Ph

e 480V +10%, 3Ph

e 575V £10%, 3Ph

e 690V +10%, 3Ph

Field Circuit (Terminals U1, V1)
e 230V +10%, 1Ph
e 400V £10%, 1Ph
e 460V £10%, 1Ph
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Control Circuit (Terminals U2, 1/2)
o 115V £15% or 230V +15%, 1Ph

IMPORTANT

For frame B and C drives only, a jumper must be placed between terminals
SA-SB on the switching power supply circuit board for the control circuits to
work with 115V ACinput. See Figure 47 on page 70 for terminal block
location on frame B drives and Figure 48 on page 70 for terminal block

location on frame C drives.

DC Output Voltages

The output voltages shown here include an AC input undervoltage within the
stated tolerance limits and a voltage drop of 4% due to an AC input line
reactor. It is the same as the rated armature voltage suggested for the connected

motor.
Armature Circuit
ACInput Voltage DC Output Armature Voltage (Terminals C & D)
(Terminals U, V, W) Two Quadrant Drive Four Quadrant Drive
230V £10%, 3Ph 260V 240V
400V £10%, 3Ph 470V 420V
440V £10%, 3Ph 530v 460V
460V +10%, 3Ph 560V 480V
480V £10%, 3Ph 580V 500V
575V £10%, 3Ph 680V 600V
690V £10%, 3Ph g10v 720V
Field Circuit
AC Input Voltage DC Output Field Voltage!" (Terminals C1 & D1)
(Terminals U1&V1) Fixed Field Adjustable Field
230V £10%, 1Ph 200V 200V
400V +£10%, 1Ph 310V 310V
460V £10%, 1Ph 360V 360V

(1) The max field voltage is equal to 0.85 x ACinput line voltage

Typical Power Wiring Diagrams

Figure 20 on page 47...Figure 22 on page 49 represent recommended power
wiring configurations for standard PowerFlex DC drive installations. For SAR

installations, see Appendix H on page 397.
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th AC Input Contactor

iring wi

Figure 20 - Power W

See Power Wiring Diagrams Notes on page 50 for footnotes.
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Chapter 1

th DC Output Contactor

iring wi

Figure 21 - Power Wi

See Power Wiring Diagrams Notes on page 50 for footnotes.
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Contactor and a Dynamic Brake

th DC Output/Dynamic Braki

iring wi

Figure 22 - Power Wi

See Power Wiring Diagrams Notes on page 50 for footnotes.
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Power Wiring Diagrams Notes

1.

For frame B and C drives only, a jumper is required between terminals
SA and SB for 115V AC control input power. See Control Circuit Input
Power on page Control Circuit Input Power for more information.

An Isolation Transformer and/or 3...5% impedance Line Reactor is
required. If the Isolation Transformer provides the required 3...5%
impedance, a Line Reactor is not required. See AC Input Line Reactors
and AC Input Contactors on page 264 and Isolation Transformers on
page 267 for recommendations. It is recommended that the isolation
transformer has a grounded Wye secondary neutral. If the PowerFlex
DC drive is installed in a system with an ungrounded Wye neutral or
with an impedance ground connection, see Grounding for Installations
in an Ungrounded or High-Impedance, Neutral Ground, or System on
page 35 for more information.

AC input fuses for the armature converter are not provided with frame
A and B drives, but are provided and internally mounted in frame C and
D drives. See Drive Power Circuit Protection on page 243 for fuse
recommendations.

Par 140 [Digital In8 Sel] set to 31 “Contactor.”

5. If the +24V internal power supply is used, a jumper wire must be

10.

11.
12.

13.

14.

installed between terminals 18 (24V common) and 35 (digital input
common).

Customer supplied armature output fuses are required on four quadrant
and are reccommended on two quadrant Frame A and B drives. See Drive
Power Circuit Protection on page 243 for fuse recommendations.

Optional armature voltage feedback sensing not required with AC
contactor.

The “Enable” input must be removed to perform a dynamic braking
stop.

Par 1391 [ContactorControl] = 1 “AC Cntcr” and Par 1392 [Relay Out
1 Sel] =25 “Contactor”. Important: Terminal 35 and 36 are on the
Control Power / Relay Outputs Terminal block, NOT the I/O terminal
blocks. See Figure 37 on page 65...Figure 41 on page 67.

Only frame C and D drives require an external power supply for the
heatsink cooling fan(s). See Frame C Heatsink Cooling Fan
Specifications on page 71 and Frame D, Series B and C Heatsink
Cooling Fan Specifications on page 73 for more information.

See Field Converter Connections on page 57.

If sourced from the main 3-phase AC input, the connections must be
taken from the primary side of the isolation transformer or line reactor
(clean power).

Fuses or a circuit breaker. See Frame C Heatsink Cooling Fan
Specifications on page 71 and Frame D, Series B and C Heatsink
Cooling Fan Specifications on page 73 for detailed information.

For frames B, C, and D drives, a pilot relay is required for the contactor
coil.
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Armature Converter Connections

Terminals | Description

Uv,w Three-phase ACinput to the armature converter
.D DC output to the motor armature

PE Safety ground

Table 11 - Armature and Safety Ground (PE) Terminal Specifications

Frame | Drive Current Rating Code™ Terminals Wire Size and Type Terminal Bolt Size | Recommended Torque
230 460V 575 | 690 (mm) Nem (fbin)
A 7P0...055 | 4P1...052 | - - UV, W,CD,PE See Cable and Wiring 5 6 (53)
073...110 | 073...129 - - Recommendations on page 44 Terminal Block 12 (106)
B Al Al Al - U V,W,CD 10 25(221)
PE 8 15(132.75)
C Al Al Al Al UV, W,CD 10 25(221)
PE 8 15(132.75)
D All Al All All U,V,W,CD,PE 12 45(398.2)

(1) See Standard Drive Catalog Number Explanation on page 13, positions 8, 9 and 10 for the applicable drive HP rating, armature amp rating, and field amp rating.

IMPORTANT  To meet UL installation requirements, certain frame D drives require the use
of a terminal adapter kit for terminals U, V, W, and Cand D. See Terminal
Adapter Kits for Frame D Drives on page 279 for details.

Figure 23 - Frame A Armature Converter Terminal Locations

Front View

Front view of drive that is shown with bottom protective and power terminal covers removed. See Remove
the Drive Covers on page 28 for information on removing the drive covers.

38203031 52 39 3435 % 71 16 21 4

. “,._ i A

removed. Drive operation with the power terminal covers removed may
result in a hazardous condition that could cause personal injury and/or
equipment damage.

c ATTENTION: Do not operate the drive with the power terminal cover
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Figure 24 - Frame B Armature Converter Terminal Locations

PE U C v D w

Figure 25 - Frame C Armature Converter Terminal Locations

Front View

Bottom View
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Figure 26 - Frame D Armature Converter Terminal Locations

IMPORTANT  To meet UL installation requirements, certain frame D drives require the use of a terminal adapter
kit(s) for terminals U, V, W, C, and D. See Terminal Adapter Kits for Frame D Drives on page 279 for
details.

Top of Drive U v w

h_ll'.':'i'

Bottom of Drive PE C D
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Armature Voltage Feedback Connections

The armature voltage feedback terminals can be used to monitor the armature
voltage at the motor, regardless of the state of a DC output contactor or
inverting fault device that is used with the drive. When this terminal block is
not connected to the motor armature terminals, jumper wires must be installed
at the terminals described in Table 12. When jumpers are installed in the
armature voltage feedback terminals, the armature voltage feedback is only
monitored internally in the drive. In this case, when a DC contactor is used
without a speed feedback device, the drive cannot calculate motor speed from
the armature voltage feedback signal.

IMPORTANT By default, jumpers are installed between these terminals - 1A1to A1 and
1A2 to A2. If these terminals are not wired to the motor terminals, the
jumpers must be installed.

This terminal block is not present on drives that are shipped from the factory
with firmware revision 2.006 or earlier installed. However, new pulse
transformer circuit boards that are shipped as replacement parts from the
factory contain this terminal block and can be used with any firmware revision.

Table 12 - Armature Voltage Feedback Terminal Jumper Positions

Terminals | Description

1A1 Connected to A1 with a jumper wire when internal armature voltage feedback is used.
Not used when AT is connected to motor terminal A1.

Al Voltage feedback from motor terminal A1.

1A2 Connected to A2 with a jumper wire when internal armature voltage feedback is used.
Not used when A2 is connected to motor terminal A2.

A2 Voltage feedback from motor terminal A2.

Table 13 - Armature Voltage Feedback Circuit Wire Sizes and Terminal Specifications

Frame Terminals Wire Size and Type(” Recommended Torque
Nem (Ibein)

AB&C 1A1, A1,1A2, A2 24...10 AWG/kemils 0.5...0.6(44...53)

D 22...8 AWG/kemils 0.8...1.6(7.1...14.2)

(1) Wire with an insulation rating of 600V or greater is recommended. See Cable and Wiring Recommendations on page 44 for cable
space requirements.
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Figure 27 - Frame A Armature Voltage Feedback Circuit Terminal Block Location

Bottom of View of Drives

Drive with no fan Drive with fan

i
ﬁ»
LK
L&

®

A1 142 A2

[1A15A1 142 “A2 |

i (®) 1M

Shown with terminals jumpered for internal armature voltage feedback.

Figure 28 - Frame B Armature Voltage Feedback Circuit Terminal Block Location

Top of Drive

Shown with terminals jumpered
for internal armature voltage
feedback.
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Figure 29 - Frame C Armature Voltage Feedback Circuit Terminal Block Location

Bottom of Drive

1A10 A1 1A2 @ A2

]

1

Figure 30 - Frame D Armature Voltage Feedback Circuit Terminal Block Location

Shown with terminals jumpered for
internal armature voltage feedback.

Bottom of Drive, Left Side
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Field Converter Connections

IMPORTANT  This section applies only when the drive internal, single-phase field
controller will be used. Continue to the Field Current Configuration section
on page 61 if an external field controller or permanent magnet motor is
used.

For 575V and 690V AC input drives only, a step-down transformer must be
installed ahead of the input to the field control circuit (terminals U1, V1). The
step-down transformer must meet one of the secondary to motor field voltage
characteristics listed here.

e 230VAC secondary for a 150V motor field
e 460VAC secondary for a 300V motor field

Also, If the rated voltage of the DC motor field is not compatible with the field
DC output voltage of the drive, an external field-control transformer must be
used. See the following example for transformer selection information.

Example: 10 Hp, 240V Armature, 17.2 A, 240V Field, 2.0 A motor

1. The field control transformer must have a 230V primary, a 460V
secondary, and be single-phase, 60 Hz

2. kVA=2Ax460VACx 1.5 =138 kVA (1.5 kVA is closest)

3. The following configuration must be completed in the PowerFlex DC
drive:
e Control board DIP switch S14 must be set to select a value of 2 A.

o Parameter 374 [Drv Fld Brdg Cur] must be programmed to match
DIP switch S14 = “2.”

e Parameter 280 [Nom Mtr FId Amps] must be programmed to the
rated motor nameplate field current = “2”

Field Converter Terminal Designations

Terminals | Description

UL Single phase ACinput to the field circuit

(1,D1 DC output to the motor field

Table 14 - Frames A...C Field Circuit Wire Sizes and Terminal Specifications

Terminals Wire Size and Type(” Recommended Torque
Nem (Ibein)
u1,v1,Q1,D1 24...10 AWG/kemils 0.5...0.8(4.4...7.1)

(1) See Cable and Wiring Recommendations on page 44 for more information.
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Table 15 - Frame D Field Circuit Wire Sizes and Terminal Specifications

Drive Current Rating Code(™ Terminals Wire Size® Recommended Torque
230V | 460V | 575V | 690v Nem (Ibin)
875 830 810 678 u1,v1,Q1, D1 6 AWG 4.0(35.4)
1K0 996 1K0 791
- - 1K2 904
- - 1K3 1K0
- - 1K6 -
- 1K1 - 1K1 2AWG
- 1K3 - 1K2
- 1K4 - 1K4
- - - 1K5
(1) See Standard Drive Catalog Number Explanation on page 13, positions 8, 9 and 10 for the applicable drive HP rating, armature

amp rating, and field amp rating.
(2) See Cable and Wiring Recommendations on page 44 for more information on wire types.

Figure 31 - Frame A Field Circuit Terminal Block Location

ANNRANNRRERAEERNRRERELH
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Figure 32 - Frame B Field Circuit Terminal Block Location

i A4 nd l I ! i

Figure 33 - 230V/460V AC Input Frame CField Circuit Terminal Block Location

O [ s s
' A RISK OF ELECTRIC SHOCK.

Top of Drive

DISCONNECT INPUT POWER
BEFORE SERVICING EQUIPMENT.

AN
D\ D\ o\ D\ D\
20 2 222
D1 C1 U1 V1

Front of Drive
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Figure 34 - 575V/690V AC Input Frame CField Circuit Terminal Block Location

Top, Left Side of Drive

Figure 35 - Frame D Field Circuit Terminal Block Location

Top of Drive Shown with control cover removed. Bottom of Drive, Left Side
Remove control cover to access terminals.

Wire routing hole  ACinput for field is at top of fuse
(able clamp holder (marked FU1, FV1)

@. /"
L 3 @ ] @
A
2 @
T i

a D1
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Field Current Configuration

DIP switch S14 on the drive control circuit board is factory set to the
minimum field current rating based on the drive size. See DIP Switch and
Jumper Settings on page 77 for S14 location. The field current configuration
depends on the application. Follow the instructions for your application.

e Ifyou are using the PowerFlex DC Drive with a PowerFlex DC Field
Controller, see External Three-Phase Field Controller Current
Configuration.

e Ifyou are using the PowerFlex DC Drive with a permanent magnet
motor, see Permanent Magnet Motor Field Controller Current
Configuration.

e Ifyou are using the PowerFlex DC Drive to control the motor field, see
PowerFlex DC Drive Field Controller Current Configuration.

External Three-Phase Field Controller Current Configuration

If the PowerFlex DC field controller (cat no. 23PFC) is used with a PowerFlex
DC drive, leave DIP switch S14 set to the factory default settings. Make theses
parameter configuration changes:

e Set Par 374 [Drv FId Brdg Cur] to the rated field current specified on

the motor nameplate.

e Set Par 280 [Nom Mtr Fld Amps] equal to the value of Par 374 [Drv Fld
Brdg Cur].

Permanent Magnet Motor Field Controller Current Configuration

If the PowerFlex DC drive internal, single-phase field controller and a
permanent magnet motor is used, leave DIP switch S14, Par 374 [Drv Fld Brdg
Cur], and Par 280 [Nom Mtr Fld Amps] set to the factory default values.

PowerFlex DC Drive Field Controller Current Configuration

If the PowerFlex DC drive internal, single-phase field controller is used to
control the motor field, follow the configuration instructions in this section.

The configuration of this switch must be changed to be greater than or equal to
the rated field current specified on the motor nameplate or possible motor
damage may result. In addition, the value that is selected with switch $14 must
be entered in parameter 374 [Drv FId Brdg Cur] in the control software when
the drive is commissioned (see Drive Start Up on page 93.)

equal to the rated field current specified on the motor nameplate or possible

c ATTENTION: DIP switch S14 must be set to a value that is greater than or
motor damage may result.

Rockwell Automation Publication 20P-UM00TM-EN-P - November 2017 61



Chapter1 Installation and Wiring

Set DIP Switch S14 to the Correct Value

Complete the following steps to set switch S14 to the correct field current
value.

1. Locate and record the frame size and field supply amp rating that is
listed on the drive data nameplate (see Drive Nameplate Data on page
12 for location).

2. Locate and record the rated field current value that is listed on the motor
data nameplate.
3. For frame A, B, and C drives:

o Use Table 16 on page 62 to set switch S14 to be the equivalent or
next higher value as compared to the rated field current of the motor.

For frame D drives:

o Use Table 17 or Table 18 on page 63 to set switch S14 to be the
equivalent or next higher value as compared to rated field current of
the motor.

Figure 36 - Example DIP Switch S14 Configuration

pip | Thisillustration is an example configuration for a

o drive with a field supply amp rating of 20 Aand a
|;| |E| |E| |;| |E| |E| |;| |;| motor with a rated field current less than or equal
to 17 A.
1 2 3 4 5 6 7 8

The configuration of switch S14 is not required if the single-phase motor field
control is provided via an external source. In this case, however, it is
recommended that the switch settings be completed as described in Set DIP
Switch S14 to the Correct Value.

Table 16 - DIP Switch S14 Field Current Configuration Settings Frames A, B, and C Drives

Switch ohms > 168.5 | 3333 | 182 |36.4 |845 | 1668 |3333 |- Equivalent
Resistance
Field CurrentScale | $14-1 | S14-2 | S14-3 | S14-4 | S14-5 | S14-6 | S14-7 | S14-8 | Ohms
1A OFF OFF OFF OFF OFF ON Not used 1668
2A OFF OFF OFF OFF ON OFF (0FF) 845
3A OFF OFF OFF OFF ON ON 560.9
5A OFF |ON |OF |OF |OFF | OFF 3333
10A ON OFF OFF OFF OFF OFF 168.5
13A ON OFF OFF OFF ON ON 129.6
7A OFF |ON [oN [OFF [ON |oN EZ
20A ON OFF ON OFF OFF ON 83.1
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Table 17 - DIP Switch S14 Field Current Configuration Settings for Frame D Drives and
Standalone Regulators with a Rated Field Supply of 40 A

Switch ohms > 168.5 | 333.3 | 182 | 36.4 | 845 1668 | 3333 | - Equivalent
Resistance

Field CurrentScale | S14-1 | S14-2 | S14-3 | S14-4 | S14-5 | $14-6 | S14-7 | S14-8 | Ohm

1A OFF | OFF | OFF | OFF |[OFF |OFF |ON Not | 3333

2A OFF | OFF | OFF |OFF | OFF |ON OFF ?SES) 1668

4A OFF OFF OFF OFF ON OFF OFF 845

6A OFF | OFF | OFF | OFF | ON ON OFF 560.9

10A OFF | ON OFF | OFF |OFF | OFF | OFF 3333

20A ON |OFF |OFF |OFF |OFF |OFF |OFF 1685

30A ON ON OFF | OFF |OFF | OFF | OFF 1119

40A ON OFF | ON OFF | OFF | ON OFF 83.1

Table 18 - DIP Switch S14 Field Current Configuration Settings for Frame D Drives and
Standalone Regulators with a Rated Field Supply of 70 A

Switch ohms > 168.5 | 333.3 (182 |36.4 | 845 | 1668 | 3333 |- Equivalent
Resistance

Field CurrentScale | S14-1 | S14-2 | S14-3 | S14-4 | S14-5 | $14-6 | S14-7 | S14-8 | Ohm

1A OFF | OFF | OFF |OFF | OFF |ON OFF | Not | 1668

5A OFF |ON |OFF |OFF |OFF |OFF |OFF féﬁ% 333

10A ON OFF | OFF | OFF | OFF | OFF | OFF 168.5

20A ON OFF ON OFF OFF ON OFF 83.1

50A OFF ON OFF ON OFF OFF OFF 328

70A ON ON ON ON OFF | OFF | OFF 239
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Relay Outputs

Terminals 35 and 36 and 75 and 76 are N.O. relay outputs. The relay output
between terminals 35 and 36 is configured with parameter 1392

[Relay Out 1 Sel]. The relay output between terminals 75 and 76 is configured
with parameter 629 [Relay Out 2 Sel]. See Contactors on page 31 for more
information.

Terminals | Description Maximum | Maximum
Voltage Current
35,36 Normally open contact. Configured with parameter 1392 [Relay Out | 250V AC 1A

1 Sel], set to 25 “Contactor” by default.

75,76 Normally open contact. Configured with parameter 629 [Relay Out 2
Sel], set to 5 “Ready” by default.

78,79 Motor thermistor (PTC) or thermal switch connections

If external contactor coil current ratings are greater than one amp, use an
interposing relay between the drive relay 1 or relay 2 output and the contactor
coil.

Thermistors and Thermal Switches

To detect motor overheating and protect the motor from overloading, an
external, user-supplied thermistor (PTC) or thermal switch must be connected
to terminals 78 and 79. The drive response to a motor over temperature fault is
configured in parameter 365 [OverTemp Flt Cfg]. If a thermistor or thermal
switch is not used, a 1 kQ resistor must be connected between terminals 78 and
79 (installed at the factory). Follow the appropriate thermal sensor (thermistor
or thermal switch) installation instructions.

Thermistors (PTC)

PTC thermistors that are installed in the motor can be connected directly to
the drive via terminals 78 and 79. In this case, the 1 kQ resistor is not required
between terminals 78 and 79.

Thermal Switches (Klixon ®) in the Motor Windings

“Klixon” type temperature-dependent contacts can disconnect the drive from
the motor via an external control or be configured as an external fault by using
a drive digital input. Though not recommended, a Klixon can also be
connected to terminals 78 and 79 to indicate a drive “Motor Over Temp” fault
(F16). This connection can cause noise sensitivity of the current threshold
circuitry. If a thermal switch is used, a 1 kQ resistor must be placed in series
between the switch and one of the terminals.
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Table 19 - Relay Outputs and Thermistor/Thermal Switch Wire Sizes and Specifications

Signal Type Terminals Wire Size and Type“) Recommended
Flexibl Multi AWG Torque
exible ulti-core om (Ihei
(mm?) (mm?) Nem (Ibein)
Relay Outputs 35/36and 0.140...1.500 | 0.140...1.500 | 26...14 0.5(4.4)
75176
Thermistor and 78179
Thermal Switches

(1) See Cable and Wiring Recommendations on page 44 for more information.

Figure 37 - Frame A Relay and Thermistor/Thermal Switch Terminal Block Locations

Terminals 78 and 79 shown with 1kQ
resistor in place of temperature sensor. 78 79 35 36 75 76

Figure 38 - Frame B Relay and Thermistor/Thermal Switch Terminal Block Locations

78 79 35 36 75 76
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Figure 39 - 230V/460C AC Input Frame C Relay and Thermistor/Thermal Switch Terminal Block
Locations

P o LN | A
N

RISK OF ELECTRIC SHOCK.
DISCONNECT INPUT POWER
BEFORE SERVICING EQUIPMENT.

e el

78 79 35 36 75 76

Figure 40 - 575V/690C AC Input Frame C Relay and Thermistor/Thermal Switch Terminal Block
Locations

Lower, right side of the control pan.

78 79 35 36 75 76

Rockwell Automation Publication 20P-UM00TM-EN-P - November 2017



Installation and Wiring ~ Chapter 1

Figure 41 - Frame D Relay and Thermistor/Thermal Switch Terminal Block Locations

78 79 35 36 75 76 Control pan, to the left of the HIM cradle.

Control Circuit Input Power

Only power the control circuit by using a clean, external 230V AC, or 115V
AC single phase power supply. For frame B and C drives only, a jumper is
required between terminals SA and SB for 115V AC control input power. For
frame B drive SA-SB terminal block location, see Figure 47 on page 70. For
frame C drive SA-SB terminal block location, see Figure 47 on page 70.

Terminals | Description

u2,v2 Single phase AC power for the control circuits

PE Safety ground (on frame C drive terminal blocks only)

SA-SB Frame B and C control circuit input power source configuration

Table 20 - Control Circuit Wire Sizes and Terminal Specifications

Terminals | Wire Size and Type“) Recommended Torque
Flexible Multi-core | AWG Nem (Ib-in)
(mm?) (mm?)

u2,v2 0.14...15 0.14...25 26...14 0.5(4.4)

SA-SB 08...15 08...2.5 18...14 0.5(4.4)

PE 25...10 25...10 12...8 2.0(18.0)

(1) See Cable and Wiring Recommendations on page 44 for more information.
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Figure 42 - Frame A Control Circuit Terminal Block Location

RISK OF ELECTRIC SHOCK.
DISCONNECT INPUT POWER
BEFORE SERVICING EQUIPMENT.
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Figure 45 - 575V/690V AC Input Frame C Control Circuit Terminal Block Location

Lower, right side of the control pan.

Figure 46 - Frame D Control Circuit Terminal Block Location

- M1
_}L' 7879 35 36 7576 81 8
X6

Yo Yelala o ld o)

=] (=] L] L= (=] =] (=] L (=] (=]

78 79 35 386 75 76 B1 A U2 V2
L o/

oy
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Figure 47 - SA-SB Terminal Block Location on Frame B Drives

Top, right side of drive.

Front of Drive

\

Figure 48 - SA-SB Terminal Block Location on Frame C Drives

The SA-SB terminal block is on the switching power supply
circuit board on the back of the control board EMI shield.

Switching power supply board SA-SB terminals Back of control board EMI shield

XSW connector
To access the SA-SB terminal block:
1. Remove the top protective cover from the drive. 2. Disconnect cables XFCD and XR.
3. Loosen 3. Loosen captive
captive i screws.
screws.

4, Lower control
board EMI shield
and disconnect
cable XSW from
switching power
supply board (see
above).
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Frame C Heatsink Cooling Fan Specifications

Frame C drives require an external 230V AC power supply for the heatsink
cooling fans. If sourced from the main 3-phase AC input, the power supply
connections must be taken from the primary side of the installed Isolation

Transformer or Line Reactor (clean power).

In addition, the fan power input terminals U3 and V3 are required to be short-
circuit protected. This protection can be provided by using a circuit breaker or

fuses.

e Ifacircuit breaker is used, it must be rated for the short-circuit available
current of the feeder source for this circuit and the inrush current of the
fan. Size the circuit breaker to protect the wiring from the circuit
breaker connections to terminals U3 and V3, and not nuisance trip or
blow from the inrush current.

o Iffusesare used, they must be rated for either 230V AC, 2.0 Amps (slow

blow).

Table 21 - Frame C Heatsink Cooling Fans Terminal Designations

Terminal | Description

Maximum Voltage | Maximum Current

U3 Single-phase ACinput power for cooling fans.

V3

230V AC 1A

Table 22 - Frame C Heatsink Cooling Fans Wire Sizes and Terminal Specifications

Terminals Wire Size and Type“) Recommended Torque
Flexible | Multicore | AWG Nem (Ib-in)
(mm?’) (mm’)

U3, V3 0.14...15 0.14...25 26...16 0.4(3.5)

(1) See Cable and Wiring Recommendations on page 44 for more information.
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Figure 49 - 230V/460V AC Input Frame C Heatsink Cooling Fan Terminal Block Location

R T

RISK OF ELECTRIC SHOCK.
DISCONNECT INPUT POWER
BEFORE SERVICING EQUIPMENT.

eed@nsse

35 36 75 76 74414-U2 V2 PE

3 3

Figure 50 - 575V/690V AC Input Frame C Heatsink Cooling Fan Terminal Block Location

Lower, right side of the control pan.

3 v
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Frame D, Series B and C Heatsink Cooling Fan Specifications

The Frame D, series B and C drive cooling fan requires 3-phase, 400V...460V
AC input power. If sourced from the main 3-phase AC input, the power supply
connections must be taken from the primary side of the installed isolation
transformer or line reactor (clean power).

IMPORTANT  When connecting the fan power wiring, verify that the airflow enters
through the bottom and exits through the top of the drive. If the airflow is
incorrect, switch the leads on terminals U3 and V3.

The cooling fan power input terminals U3, V3, and W3 are required to be
short-circuit protected. This protection can be provided by using a circuit
breaker or fuses.

o Ifacircuit breaker is used, it must be rated for the short-circuit available
current of the feeder source for this circuit and the inrush current of the
fan. Size the circuit breaker to protect the wiring from the circuit
breaker connections to terminals U3, V3, and W3, and not nuisance trip
or blow from the inrush current.

o Iffusesare used, they must be rated for either 400V AC, 2.5 Amps (slow
blow), or 460V AC, 3.15 Amps (slow blow).

To indicate a fan power supply failure, a normally closed contact can be wired
between terminals 31 and 32 on the fan circuit board and one of the following
selections.

e A drive digital input, configured for 14 “Aux Fault” in the applicable
parameter (133...144)

e An external fault indication device
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Table 23 - Frame D, Series B and C Heatsink Cooling Fan Terminal Designations

Terminal Block Terminal | Description ACVoltage Max Current
u3 Three-phase A@ input | 400VAC/50Hz | 1.5A
7 power connections 460V AC/ 60 Hz
W3
PE Safety ground - -
31 Normally closed contact | 250V AC 1A
32

Series Band C

terminal block shown

74

Table 24 - Frame D, Series B and C Heatsink Cooling Fan Signal Wire Sizes and Terminal

Specifications
Terminals Wire Size and Type“) Recommended
- - Torque
Flexible (mm?) | Multi-core (mm?) | AWG Nem (Ibein)
U3,V3, W3, 31,32, PE 0.14...15 0.14...25 28...12 0.5...0.6(4.4...53)

(1)  See Cable and Wiring Recommendations on page 44 for more information.

Figure 51 - Frame D Heatsink Cooling Fan Terminal Block Location

Top View
of Drive

@

@\‘ i

® 00

il

o 7=

IR : @ a@@ M
g‘ﬁ il kil
e AR
i ez 03068

Sl |l Tt

S| == =2===S ]

Rockwell Automation Publication 20P-UM00TM-EN-P - November 2017



Installation and Wiring ~ Chapter 1

Frame Cand D Armature Fuse Signal Terminals

Terminals 81 and 82 on frame C and D drives are connected to the indicating
switch mounted on each of the internal armature circuit protection fuses.
These terminals can be connected to an external device to provide indication
that the fuses have opened. Alternatively, terminals 81 and 82 can be wired to
drive digital input terminals that are configured for 64 “Invert Flt” (via Pars

133...144).

Table 25 - Armature Fuse Signal Terminal Designations

Terminal | Description Maximum Voltage | Maximum Current
81 Internal armature fuse intervention signal. 250V AC 1A
82

Table 26 - Armature Fuse Signal Wire Size and Terminal Specifications

Terminals Wire Size and Type(" Recommended
Flexibl Multi AWG oraue
exible ulti-core om (Thei
(mm?) (mm?) Nem (lbein)
81,82 0.14...15 0.14...25 26...16 0.4(3.5)

(1) See Cable and Wiring Recommendations on page 44 for more information.

Figure 52 - 230V/460V AC Input Frame CInternal Armature Fuse Signal Terminal Block Location

A DANGER

RISK OF ELECTRIC SHOCK.
DISCONNECT INPUT POWER
BEFORE SERVICING EQUIPMENT.

81 82
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Figure 53 - 575V/690V AC Input Frame CInternal Armature Fuse Signal Terminal Block Location

Lower, right side of the control pan.

- M1
= - 78 79 35 36 75 76 81 82 U2 V2
X6

81 82
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DIP Switch and Jumper
Settings

See Table 27 on page 78 for
descriptions corresponding to
the ID numbers shown here.

DIP switches and jumpers on the control circuit board are used to configure
the drive for the following features:

o Firmware flash updates to the control board EEPROM
e Speed feedback device settings
¢ Analog input signal sources

e Minimum field current

Figure 55 - Control Circuit Board DIP Switch and Jumper Locations

=== [
=0
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otz ] g L1 L]
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[212223 24 25 26 27 28 29 30])[31 323334353637383940“6 o
000000000 OJOOOOOOO000 L
— ;N:c,ls ENE'Z e e BEEeaeTaes LJJ

AtABrB 2+ 2 COMHY 12345678510 ”‘2‘3‘4‘5‘5‘7‘5‘9245( —
00000 190000000 ooooooooo%\ooooooooo%

Do not use - for
engineering use only.
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Table 27 - Control Circuit Board Jumper and DIP Switch Settings

ID | Jumper/ | Function Factory Default Example
Switch
a S0 For factory boot flashing only. Leave set to the factory setting. Jumper Off
Jumper On Firmware boot @ —ON
Jumper Off Normal function m
S1 For factory boot flashing only. Leave set to the factory setting. Jumper Off = OFF
Jumper On Write firmware boot code && OFF
Jumper Off Boot code on flash is protected
S2 Not used. Leave set to the factory setting. Jumper Off
S3 For factory boot flashing only. Leave set to the factory setting. Jumper Off
Jumper On Reset
Jumper Off Normal function
a S4 Configures the input voltage of the DC analog tachometer. 9V -
See Table 28 on page 79 for configuration.
o S9 Configures the input signal of Analog Input 1 (terminals 1and 2): On T =oN
Off Position 0...20mA/4...20mA
On Position 0...10V/ +10V o0 = OFF
Par 71 [Anlg In1 Config] must be programmed to match the input signal type selected with this switch.
$10 Configures the input signal of Analog Input 2 (terminal 3 and 4): On
Off Position 0...20mA/4...20mA
On Position 0...10V/ 10V
Par 76 [Anlg In2 Config] must be programmed to match the input signal type selected with this switch.
NI Configures the input signal of Analog Input 3 (terminals 5 and 6): On
Off Position 0...20mA/4...20mA
On Position 0...10V/x10V
Par 81 [Anlg In3 Config] must be programmed to match the input signal type selected with this switch.
o S12 Not used. Leave set to the factory setting. off -
o S14 Field current resistors setting, see Field Current Configuration on page 61. Minimum field -
The value that is selected with switch S14 must be entered in Par 374 [Drv Fld Brdg Cur] when the drive is current rating based
commissioned. For permanent magnet motor or external field controller applications, leave set to the factory | on the drive size.
default settings.
S15 Configuration of the control circuit board to the appropriate drive size. Leave set to the factory setting, unless | Armature current -
e the control board has been supplied as a spare part. See DIP Switch S15 Settings on page 79 for switch based on drive size.
configuration that is based on drive current rating code.
e $18 Not used. Leave set to the factory setting. off -
S20 Monitoring (reported by Par 652 [Encoder Err Chk]) of the Z channel of the Digital Encoder on connector XE2. | On [[CI] =ON
e This switch adds/removes the Z channel in the encoder hardware check circuit. Par 652 enables/disables
reading the result of that hardware check. [T =OFF
Off Position Z channel monitored
On Position Z channel not monitored
S21 Encoder power supply voltage and input selection: 12...5V

This switch setting determines both the power supply (input) and feedback level (output) voltage of the
connected encoder.
When control power is supplied to the drive, the appropriate LED lights to indicate the selection of the switch.

ENC_5
ENC_12

+5V encoder (2.5...5.4V input range)
+12...15Vencoder (+5.4V...15.2V input range)

] m [=12-15v
|

ENC5 ENC_12

J[-5
o |

ENC5 ENC_12
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DIP Switch 54 Settings

tachometer is wired incorrectly. Failure to observe this precaution could result

c ATTENTION: The drive can overspeed if DIP switch S4 is set incorrectly or the
in damage to, or destruction of, the equipment.

DIP switch S4 must be configured to be greater than or equal to the maximum
DC input voltage. Maximum DC Input Voltage = (Tach Volts/1000 rpm) x
Par 45 [Max Ref Speed] x 1.1. See Drive Reference and Feedback Scaling on
page 296 for details on speed feedback value configuration.

Figure 56 - DC Analog Tachometer DIP Switch S4 Example

pip| Theillustration depicts the DIP switch settings

ON
|E| |E| H H H H |E| |E| for 90V (factory default).
1 2 3 4 5 6 7 8

Table 28 - DC Analog Tachometer DIP Switch S4 Configuration

Maximum DC $4-1 $4-2 $4-3 S4-4
InputVoltage | 548 $4-7 $4-6 54-5
2V ON ON ON ON
45V ON ON ON OFF
90V ON ON OFF OFF
180V ON OFF OFF OFF
300V OFF OFF OFF OFF
DIP Switch 515 Settings

DIP Switch S15 is configured for the appropriate drive size at the factory. Do
not change the settings unless you are installing a replacement control board.

Figure 57 - Drive Size DIP Switch $15 Example

pDIP | [llustration for example only.

T
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Table 29 - Drives with 230V Input - DIP Switch $15 Configuration

Frame | Drive Current §$15-1 | S15-2 | S15-3 | S15-4 | S15-5 | S15-6 | S15-7 | S15-8
Rating Code

A 7P0 ON OFF OFF OFF OFF OFF OFF OFF
9P0 OFF ON OFF OFF OFF OFF OFF OFF

012 ON ON OFF OFF OFF OFF OFF OFF

020 OFF OFF ON OFF OFF OFF OFF OFF

029 ON OFF ON OFF OFF OFF OFF OFF

038 OFF ON ON OFF OFF OFF OFF OFF

055 ON ON ON OFF OFF OFF OFF OFF

073 OFF OFF OFF ON OFF OFF OFF OFF

093 ON OFF OFF ON OFF OFF OFF OFF

110 OFF ON OFF ON OFF OFF OFF OFF

B 146 ON ON OFF ON OFF OFF OFF OFF
180 OFF OFF ON ON OFF OFF OFF OFF

218 ON OFF ON ON OFF OFF OFF OFF

265 OFF ON ON ON OFF OFF OFF OFF

360 ON ON ON ON OFF OFF OFF OFF

434 OFF OFF OFF OFF ON OFF OFF OFF

C 521 ON OFF OFF OFF ON OFF OFF OFF
700 OFF ON OFF OFF ON OFF OFF OFF

D 875 ON ON OFF OFF ON OFF OFF OFF
1K0 OFF OFF ON OFF ON OFF OFF OFF

Table 30 - Drives with 460V Input - DIP Switch $15 Configuration
Frame | Drive Current $15-1 | S15-2 | S15-3 | S15-4 |S15-5 | S15-6 |S15-7 | S15-8
Rating Code

A 4P1 OFF OFF OFF OFF OFF OFF ON OFF
6P0 ON OFF OFF OFF OFF OFF ON OFF

010 OFF ON OFF OFF OFF OFF ON OFF

014 ON ON OFF OFF OFF OFF ON OFF

019 OFF OFF ON OFF OFF OFF ON OFF

027 ON OFF ON OFF OFF OFF ON OFF

035 OFF ON ON OFF OFF OFF ON OFF

045 ON ON ON OFF OFF OFF ON OFF

052 OFF OFF OFF ON OFF OFF ON OFF

073 ON OFF OFF ON OFF OFF ON OFF

086 OFF ON OFF ON OFF OFF ON OFF

100 ON ON OFF ON OFF OFF ON OFF

129 OFF OFF ON ON OFF OFF ON OFF
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Table 30 - Drives with 460V Input - DIP Switch S15 Configuration (continued)
Frame | Drive Current $15-1 | S15-2 | S15-3 | S15-4 | S15-5 | S15-6 | S15-7 | S15-8
Rating Code
B 167 ON OFF ON ON OFF OFF ON OFF
207 OFF ON ON ON OFF OFF ON OFF
250 ON ON ON ON OFF OFF ON OFF
330 OFF OFF OFF OFF ON OFF ON OFF
412 ON OFF OFF OFF ON OFF ON OFF
C 495 OFF ON OFF OFF ON OFF ON OFF
667 ON ON OFF OFF ON OFF ON OFF
D 830 OFF OFF ON OFF ON OFF ON OFF
996 ON OFF ON OFF ON OFF ON OFF
1K1 OFF ON ON OFF ON OFF ON OFF
1K3 ON ON ON OFF ON OFF ON OFF
1K4 OFF OFF OFF ON ON OFF ON OFF
Table 31 - Drives with 575V Input - DIP Switch $15 Configuration
Fram | Drive Current $15-1 | S15-2 | S15-3 | S15-4 | S15-5 | S15-6 | S15-7 | S15-8
e Rating Code
B 067 OFF OFF OFF OFF OFF OFF OFF ON
101 ON OFF OFF OFF OFF OFF OFF ON
135 OFF ON OFF OFF OFF OFF OFF ON
270 ON ON OFF OFF OFF OFF OFF ON
405 OFF OFF ON OFF OFF OFF OFF ON
C 540 ON OFF ON OFF OFF OFF OFF ON
675 OFF ON ON OFF OFF OFF OFF ON
D 810 ON ON ON OFF OFF OFF OFF ON
1K0 OFF OFF OFF ON OFF OFF OFF ON
1K2 ON OFF OFF ON OFF OFF OFF ON
1K3 OFF ON OFF ON OFF OFF OFF ON
1K6 ON ON OFF ON OFF OFF OFF ON
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Table 32 - Drives with 690V Input - DIP Switch S15 Configuration

Frame | Drive Current $15-1 | S15-2 | S15-3 | S15-4 | S15-5 | S15-6 | S15-7 | S15-8
Rating Code

C 452 OFF OFF OFF OFF OFF OFF ON ON
565 ON OFF OFF OFF OFF OFF ON ON

D 678 OFF ON OFF OFF OFF OFF ON ON
791 ON ON OFF OFF OFF OFF ON ON

904 ON OFF ON OFF OFF OFF ON ON

1K0 OFF ON ON OFF OFF OFF ON ON

1K1 ON ON ON OFF OFF OFF ON ON

1K2 OFF OFF OFF ON OFF OFF ON ON

1K4 OFF ON OFF ON OFF OFF ON ON

1K5 ON ON OFF ON OFF OFF ON ON

1/0 Wiring Observe the following points when installing I/O wiring:

o Use copper wire only.

e Wire with an insulation rating of 600V or greater is recommended.

IMPORTANT /0 terminals that are labeled “(—)" or “Common” are not referenced to
earth ground and are designed to reduce common mode interference.
Grounding these terminals can cause signal noise.

a voltage source could cause component damage. Verify the proper switch
configuration before input signals are applied. See DIP Switch and Jumper
Settings on page 77.

ATTENTION: Hazard of personal injury or equipment damage exists when
Z | :

ATTENTION: An analog input configured for current operation and driven from
Z | :

bipolar input sources are used. Noise and drift in sensitive input circuits can
cause unpredictable changes in motor speed and direction. Use speed
command parameters to help reduce input source sensitivity.
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1/0 Signal and Control Wiring

Eight digital inputs, four digital outputs, three analog inputs, and two analog
outputs are available on the standard I/O terminal blocks that are provided
with the drive. One digital input (1...8) must be configured for “Enable”
(digital input 4 by default = “Enable”). See I/O and Control Wire Routing on

page 91 for information on routing I/O signal and control wires.

Additional digital and analog I/O is available when the optional I/O
expansion circuit board is installed. See Appendix F on page 391 for more
information. The optional 115V AC converter circuit board can be used to
convert 115V AC digital input signals to 24V DC digital inputs signals. This
board can be used to interface with the digital inputs on the standard I/O
terminal blocks. See Appendix G on page 393 for more information.

Table 33 - Analog I/0, Digital 1/0, and DC Analog Tachometer Wire Sizes and Terminal

Specifications
Signal Type Terminal Block | Wire Size and Type(" Recommended
(Terminals) Flexible (mm?) | Multi-core AWG Torque
(mm?) Nem (Ib®in)
Analog and Digital I/0  |TB1...4(1...40) |0.140...1.500 {0.140...1.500 |26...16 0.4(3.5
DCAnalog Tach M3 (+and -)

(1) See Cable and Wiring Recommendations on page 44 for more information.

Figure 58 - 1/0 Terminal Block Locations

Terlﬁinal Block 3 Terminal Block 4

Terminal Block 1 Terminal Block 2

Table 34 - 1/0 Terminal Block 1 Designations

Signal Description Factory Default | Config. Parameter
Analog Input 1 (+) Isolated (”, bipolar, differential 1“Speed Ref A" 70 [Anlg In1 Sel]
Analog Input 1 (=) +10V/0...20mA or4...20 mA.
Analog Input 2 (+) Important: 0...20 mA or 4...20 mA operation 0“0ff" 75 [Anlg In2 Sell
Analog Input 2 (=) requires that switch S9, $10, and S11 on the control
alogInp board be in the “Off” position. Drive damage may
Analog Input 3 (+) occur if the switch is not in the correct position based | 0 “Off” 80 [Anlg In3 Sel]
Analog Input 3 (-) on the type of input signal. See Table 27 on page 55.
Max £10V, Max 0.25 mA.
+10V Pot Reference 2...5kQ load. Max £10V, 10 mA. - -
—10V Pot Reference
9 Pot Common For (+) and () 10V pot references. - -
10 | PEground PE ground to drive chassis. - -

(1) Differential Isolation - External source must be maintained at less than 160V with respect to PE. Input provides high common-mode immunity.
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Table 35 - 1/0 Terminal Block 2 Designations

_ No. |Signal Description Factory Default | Config. Parameter
11 |Internal OV (Gnd) - -
12 |Digital Input 1 Max +30V, 15V/3.2 mA, 24V/5 mA, and 30V/6.4 mA. | 2 “Stop/CF” 133 [Digital In1 Sel]
13 |Digital Input 2 A digital input (1.....8) must be configured for 3 “Start” 134 [Digital In2 Sel]
14| Digital Input3 “Enable’ 1"og” 135 [Digital In3 Sel]
15 |Digital Input 4 1“Enable” 136 [Digital In4 Sel]
16 | Digital Input Common Important: When the internal +-24V DCsupply - -
(terminal 19) is used for digital inputs 1...4, you
must connect the digital input common (terminal
16) to the +24V supply common (terminal 18).
17 [Not Used - -
18 |24V Supply Common Common for the internal power supply. - -
19  |Internal +24V DCSupply | Drive supplied +24V DCI/0 power. - -
Max. +20...30VY, 200 mA
The total current draw is the sum of encoder power,
digital outputs, and any other loads that are
connected to terminal 19.
20 [PEground PE ground to drive chassis. - -
Table 36 - 1/0 Terminal Block 3 Designations
Signal Description Factory Config. Parameter
Default
Analog Output 1 (+) Max. £10V, 5 mA. 12 “Motor Speed” |66 [Anlg Out1 Sel]
Analog Output 1 (=)
Analog Output 2 (+) 13 “Motor Curr” 67 [Anlg Out2 Sel]

Analog Output 2 (-)

Digital Output Common

Digital Output 1

Digital Output 2

Digital Output 3

Digital Output 4

Max. +30V, 50 mA 5 “Ready”

145 [Digital Out1 Sel]

9 “Fault”

146 [Digital Out2 Sel]

2“Spd Thresh”

147 [Digital Out3 Sel]

4 "CurrentLimit”

148 [Digital Out4 Sel]

Digital Output +24VDC
Source

Tie point for the internal supply or customer -
supplied voltage for the digital outputs. See the
for sourcing digital outputs on page87 for more
information.

Max. +-30V DC, 80 mA.

Important: When the internal +24V DC supply
(terminal 19) is used for digital outputs 1.. .4,
you must connect terminal 19 to terminal 30 and
the digital output common (terminal 25) to the
+24V supply common (terminal 18).

Table 37 - 1/0 Terminal Block 4 Designations

. | Signal Description Factory Default | Config. Parameter

31 |Digital Input 5 Max +30V, 15V/3.2 mA, 24V/5 mA, and 30V/6.4 mA. | 17 “Speed Sel 1” 137 [Digital In5 Sel]
32 | Digital Input 6 A digital input (1....8) must be configured for 18 “Speed Sel 2” 138 [Digital In6 Sel]
33| Digital Input7 Enable’. 19"Speed Sel3" | 139 [Digital In7 Sel]
34 | Digital Input 8 31“Contactor” 140 [Digital In8 Sel]
35 | Digital Input Common Important: When the internal +24V DC supply - -

(terminal 19) is used for digital inputs 5. .8, you

must connect the digital input common (terminal

35) to the 424V supply common (terminal 18).
36 |NotUsed - -
40
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Table 38 - 1/0 Wiring Examples

Input/Output Connection Example Required Parameter Changes

Potentiometer Unipolar Speed Reference

10 kQ2 Pot. Recommended
(2 k€ Minimum)

« Adjust Scaling:
72[Anlg In1 Scale] and
73 [Anlg1 Tune Scale]

« View Signal Value:
1404 [Analog In1 Value]

«View Signal Output:
385 [Speed Ref Out]

Verify that DIP switch S9is set to “On” (0...10V).
See Table 27 on page 55.

© ©® N o O~ W N e

Joystick Bipolar Speed Reference
+10V Input s -

« Set Direction Mode:

1322 [Direction Mode] = 1“Bipolar”
« Adjust Scaling:

72 [Anlg In1 Scale] and

73 [Anlg1 Tune Scale]

« View Signal Value:
1404 [Analog In1 Value]

«View Signal Output:
385 [Speed Ref Out]

Verify that DIP switch S9is set to “On” (0...10V).
See Table 27 on page 55.

Important: See the Attention statement on page 82 N
forimportant bipolar wiring information. I

© o N e A W N e

AEREEEREER @@@H@@@@@H

=
o

Analog Input Bipolar Speed Reference ~ « Set Direction Mode:
+10V Input t— 1322 [Direction Mode] = 1 “Bipolar”
Common =—t=—f— . .
1 « Adjust Scaling:
N 72 [Anlg In1 Scale] and
73 [Anlg1 Tune Scale]

« View Signal Value:
1404 [Analog In1 Value]

« View Signal Qutput:
385 [Speed Ref Out]

Verify that DIP switch S9is set to “On” (0...10V).
See Table 27 on page 55.

Important: See the Attention statement on page 82
for important bipolar wiring information.

© N o oA W N e

=
[S)

Analog Input Unipolar Speed Reference

0...10V Input, or c + il
0...20mAor4...20 mA ommon I’_

« (Configure for Voltage or Current:
71[Anlg In1 Config]

« Adjust Scaling:
72 [Anlg In1 Scale] and
73 [Anlg1 Tune Scale]

« View Signal Value:
1404 [Analog In1 Value]

- View Signal Output:
385 [Speed Ref Out]

Verify that DIP switch S9is set to “On” for 0... 10V
operation, or “Off” for 0...20 mA or 4...20 mA
operation. See Table 27 on page 55.

© N o oA W N e

=
[S)

OONEOEHEEE | [PEDENEEHEE

Analog Output Bipolar Signal « Select Source Value:
+10V Bipolar (based on the signal of the assigned /\\ 66 [Anlg Out1 Sel]

input source - for example Analog Input 1), or — « Adjust Scaling:
0...10V Unipolar (shown) L 62 [Anlg Out1 Scale]

21
22
23

25
26
27
28
29
30

OONEHNEHNEEHE
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Table 38 - 1/0 Wiring Examples (continued)

Input/Output

Connection Example

Required Parameter Changes

Enable Input
24V DCinternal supply

I
OHHOEEE0EE

11
12
13
14
15
16
17
18
19
20

No Changes Required.

If the digital input used for “Enable” is changed
from the default setting of digital input 4, the
wiring must be changed accordingly.

2-Wire Control Non-Reversing
24V DCinternal supply

Important: Programming inputs for 2-wire control
deactivates the HIM Start and Jog buttons.

Stop-Run

S~o—

[

HEEOEEEEED

1
12
13
14
15
16
17
18
19
20

- Disable Digital Input 1:

133 [Digital In1 Sel] = 0 “Not Used”

Set Digital Input 2:
134 [Digital In2 Sel] = 5 “Run”

2-Wire Control
Reversing

24V DCexternal supply

Important: Programming inputs for 2-wire control
deactivates the HIM Start and Jog buttons.

Run Fwd.

\D—
S~

Run Rev.

—

+24V Neutral/
Common

OEEEEEH | B

11
12
13
14
15
16
17
18
19
20

Set Digital Input 1:
133 [Digital In1 Sel] = 6 “Run Forward”

Set Digital Input 2:
134 [Digital In2 Sel] =7 “Run Reverse”

3-Wire Control
24V DCinternal supply

Stop

Start

2,
OEHERENERD | @A

n
S

N
© ©® N o O~ W N e

No Changes Required.
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Table 38 - 1/0 Wiring Examples (continued)

Input/Output

Connection Example

Required Parameter Changes

3-Wire Control

24V DCexternal supply

Requires 3-wire functions only ([Digital In1 Sel]).
Configuring

2-wire selections causes a type 2 alarm (see page
228).

Stop

ol

Start

-

+24V Neutral/
Common

OONEAEEEEH

+ No Changes Required

Sourcing Digital Outputs
Internal 24V DC supply

Readyu—:O:T
Fau\t.'_\:O%

\ s
Spd Thresh L= ym——y

w

@@@@@@@@@@ NEHEREREED

« No Changes Required

Sourcing Digital Outputs
External 24V DCsupply

External
External Neutral/
+24V DC Common

Ready "_:O:T

Fault ¢ #O%
ks

Spd Thresh _:O\_

HOEEEENOLE

21
22
23
24
25
26
27
28
29
30

+ No Changes Required
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Digital Encoder Terminal Block

Always connect the encoder connection cables directly to the terminals on the
encoder terminal block. The encoder cable must be composed of twisted pairs
with the shield connected to the shield ground on the drive side. Do not
connect the shield to ground on the motor side. In some cases (for example,
cable lengths that exceed 100 meters), it may be necessary to ground the shield
of each twisted pair on the power supply. See the PowerFlex Digital DC Drive
Technical Data, publication 20P-TD001, for digital encoder specifications.

Figure 59 - Digital Encoder Terminal Block Location

FERD 00l aiia

Control board
EMI shield

Mf@.l_i 2 i,

Wire shield ground Digital Encoder Wire shield ground
terminal block

Table 39 - Digital Encoder Terminal Designations

Terminal Block Label | Signal Description

A+ Encoder A Single channel A or dual channel
quadrature A input

A- Encoder A (NOT)

B+ Encoder B Single channel B or dual channel
quadrature B input

B- Encoder B (NOT)

I+ Encoder Z Pulse, marker, or registration
input(2

- Encoder Z (NOT)

oM +5/12...15V M DCReturn | Internal power common

+V +5/12...15V "V DCPower | Internal power source
200 mA

(1) Selectable via switch 521 on the control board. See Table 27 on page 78.
(2) Selectable via switch 520 on the control board. See Table 27 on page 78.
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Figure 60 - Sample Encoder Power Wiring

Power Source

Connection Example

Internal Drive Power (V
+5/12...15V DC, 200 mA

+5/12-15V DC

+V

(200 mA) ﬂ

COM

)

00000080
SR

)

Common I

to Shield @

External Power Source

+V

CoMm
Z-
7+
B-
B+
A-
A+

SISISISISISISIS,
CIC T T T T TR ]

Common

+

External
Power

Supply

(1) Shield connection is on drive control board EMI shield. See Figure 59 on page 88.

Figure 61 - Sample Encoder Signal Wiring

Encoder Signal

Connection Example

Single-Ended, Dual Channel ~ @] Supply Common
coM u ZNOT
z- B
z+ @Ol R
B NOT I
B- |@ W !
B+ | ] -
o0 1
A 0 ANOT |
A+ OB IVI
to Shield )
Differential, Dual Channel A
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DC Analog Tachometer Terminal Block

Figure 62 - Analog Tachometer Terminal Block Location

-
-
-
[

Analog Tachometer
terminal block

See the PowerFlex Digital DC Drive Technical Data, publication 20P-TD001,
for DC analog tachometer specifications.

tachometer is wired incorrectly. Failure to observe this precaution could result

c ATTENTION: The drive can overspeed if DIP switch S4 is set incorrectly, or the
in damage to, or destruction of, the equipment.

Table 40 - DC Analog Tachometer Terminal Designations

_ Label |Signal Description

Negative input -

(Not Used)
Positive input 22.7/454/90.7/181.6/302.9v"
See Verify Motor Rotation and Run max voltage

Feedback Polarity Checks on page 104 for |8 mA max. current
information on how to determine feedback
polarity.

(1) Maximum voltage depends on the configuration of DIP switch S4. See DC Analog Tachometer DIP Switch 54 Example on page
.

Resolver Feedback Module

The resolver feedback module (catalog number 20P-RES-AO0), which provides
adrive interface to a selection of compatible resolvers, must be ordered and
purchased separately from the drive. The resolver option module includes the
PowerFlex DC Drive Resolver Feedback Module Installation Instructions,
publication 20P-IN071, which provides installation and wiring information.
See Resolver Type Selection on page 329 for more information on compatible
resolvers.
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Notes:
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Chapter 2

Drive Start Up Checklist

Drive Start Up

This chapter describes how to start up the PowerFlex® DC drive. If you use the
LCD HIM (Human Interface Module) to commission the drive, it is
recommended that you read the HIM Overview on page 281 before
performing these procedures.

start-up procedure. Some of the voltages present are at incoming line
potential. To avoid electric shock hazard or damage to equipment, allow only
qualified service personnel to perform the following procedure. Thoroughly
read and understand the procedure before beginning. If an event does not
occur while performing this procedure, Do Not Proceed. Remove Power
including user supplied control voltages. Correct the malfunction before
continuing.

c ATTENTION: Power must be applied to the drive to perform the following

IMPORTANT  Itis recommended that you uncouple the motor from all loads, until
otherwise directed.

This checklist contains the major steps that are required to commission the
drive.

(d Verify all Drive Configuration Settings - page 94.

Verify the Power Wiring - page 94.

Verify the Control and I/O Wiring - page 94.

Apply Voltage to the Control Circuits - page 95.

Verify the Control Voltages - page 96.

Load the Default Settings - page 97.

Configure the Most Commonly Used Parameters - page 97.
Tune the Current Regulator - page 102.

Verify Motor Rotation and Run Feedback Polarity Checks - page 104.
Configure the Speed Feedback Parameters - page 107.

Tune the Speed Regulator - page 109.

U 0 doJo o0 dodd

Verify Speed Reference Settings and Drive Operation - page 111.

Rockwell Automation Publication 20P-UM00TM-EN-P - November 2017 93



Chapter2  Drive Start Up

Before App|ymg Powertothe Complete these procedures before you apply power to the drive.
Drive

Verify all Drive Configuration Settings

1. With the bottom cover removed from the drive (see Remove the Drive
Covers on page 28), verify that DIP switch S14 is set correctly. When
the internal single-phase field controller is used, the switch setting must
be greater than, or equal to, the rated field current that is specified on the
motor nameplate. See Table 16 on page 62.

2. Verify all switch settings (S9, S10, and S11) for the analog inputs. See
Table 27 on page 78.

3. Verify all DIP switch and jumper settings for the digital encoder or
analog tachometer. See Table 27 on page 78 and Figure 56 on page 79.

tachometer is wired incorrectly. Failure to observe this precaution could result

c ATTENTION: The Drive can overspeed if DIP switch S4 is set incorrectly, or the
in damage to, or destruction of, the equipment.

Verify the Power Wiring

o Verify that the AC line power at the disconnect device is within the
rated value of the drive and that all power wiring is correct. See Power

Wiring on page 45 for further information.

ATTENTION: Do not connect any external power to the armature output
terminals, personal injury and/or equipment damage can occur.

Verify the Control and I/0 Wiring

1. Verify that control power and I/O wiring is correct. A digital input (1...8
only) must be wired and configured as a drive enable. See Control
Circuit Input Power on page 67 and I/O Wiring on page 82 for further
information.

2. Ifyouare usinga PTC thermistor or thermal switch to protect the
motor from overloading, remove the 1 kQ resistor between terminals 78

and 79. See Thermistors and Thermal Switches on page 64
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Apply Power to the Drive

The remainder of the “Drive Start Up” procedure in this manual uses a HIM to
configure and autotune the drive.

You can use the DriveTools™ SP (v4.01 or later) or Connected Components
Workbench™ (v10 or later) software to program drive parameters. A drive
“Start Up” wizard (basic application configuration only) is available with
Connected Components Workbench software. You must use DriveTools SP
with a PowerFlex DC drive specific software patch. The software patch can be
downloaded from the Product Compatibility and Download Center at:

https://compatibility.rockwellautomation.com/Pages/home.aspx

If an operator interface is not available, use a remote device to start up the drive.
For information on how to use the HIM, see the HIM Overview on page 281.

IMPORTANT  When power is first applied, the HIM can require approximately 5 seconds
until commands are recognized (including the Stop key).

Apply Voltage to the Control Circuits

1. Apply power to the control circuits (terminals U2 and V2) of the drive.
2. If any of the digital inputs are configured to “Stop/CF” (CF = Clear

Fault), “Enable” or “Aux Fault,” verify that signals are present or
reconfigure [Digital Inx Sel]. If a fault code displays, see Chapter 4 -
Troubleshooting on page 219.

3. Ifthe STS LED is not currently flashing green, see Figure 63 on page 96.
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Figure 63 - Drive Status Indicators
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# | Name | Color | State Description
1| STS Green | Flashing Drive ready, but not running and no faults are present.
(Status) - -
Steady Drive running, no faults are present.

Yellow | Flashing, Drive | A condition exists that is preventing the drive from starting. Check
Stopped parameters 1403 [Start Inhibits] and/or 1380 [Drive Alarm 1].

Flashing, Drive | Anintermittent type 1 alarm condition is occurring. Check parameter
Running 1380 [Drive Alarm 1]. See Fault Descriptions on page 222 and/or
Alarm Descriptions on page 228.

Steady, A continuous type 1 alarm condition exists. Check parameter 1380
Drive Running | [Drive Alarm 1]. See Fault Descriptions on page 222 and/or Alarm
Descriptions on page 228.
Red Flashing A fault has occurred. Check [Fault x Code] or view the Fault Queue on
the HIM. See Fault Descriptions on page 222.
Steady A non-resettable, non-configurable fault has occurred. Check [Fault x
Code] or view the Fault Queue on the HIM. See Fault Descriptions on
page 222.
2 | PORT See the Communication Status of DPI port internal communications (if present).
Adapter User Manual.
MOD aptertsertanta Status of communications module (when installed).
NET A Status of network (if connected).
NET B Status of secondary network (if connected).

Verify the Control Voltages

Verify that the following voltages are present at I/O terminal block 1 and 2. See
I/0O Signal and Control Wiring on page 83:

Terminal Number... Voltage | To Terminal Number...

7 +10V 9
8 -10V 9
19 24...30V 18
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Load the Default Settings

It is reccommended that you reset the drive to the default settings. By resetting
the drive to the default settings, any previous parameter modifications you have
made are overwritten.

1. On the HIM, from the “Main” menu scroll to the “Memory Storage”
menu.

2. Press Enter.

3. Scroll to “Reset To Defaults” and press Enter.\

4. A message displays to verify that you want to reset the drive to the
factory settings.

5. Press Enter.

A “Params Defaulted” (F48) entry is made in the drive Fault Queue to indicate
the change.

Configure the Most Commonly Used Parameters

If your application only requires basic drive parameter setup, you can use the
S.M.A.R.T. list screen available on the HIM to program the drive. See Using
the SM.A.R.T. List Screen on page 283 for more information.

IMPORTANT  To access all parameters in this procedure, you must set the Parameter View
option to “Advanced”.

At the Main menu, scroll to the Parameter option.
Press ALT and then Sel.

Scroll to the Numbered List option.

Press Enter.

Type 211.

Press Enter.

Press Sel.

Type 1.

e SN A A G A

Press Enter.

S
i

Press Esc.

. Press ALT and then Sel.

—
N =

Scroll to the File-Group-Par option.

Press Enter.

-
LN

Scroll to the “Motor Control” file.

15. Press Enter.
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16. With the “Motor Data” group selected, press Enter.

17. Configure the following parameters:

Parameters 45 [Max Ref Speed] and 162 [Max Feedback Spd] are
typically set to the motor nameplate base speed. However, if a speed
feedback device is used (encoder or tachometer), see Drive Reference
and Feedback Scaling on page 296 for details on setting these

parametcrs.

a
a

J

45 [Max Ref Speed] - Enter the motor nameplate base speed.
162 [Max Feedback Spd] - Enter the motor nameplate base speed.

175 [Rated Motor Volt] - Enter the rated motor nameplate
armature voltage. This value is the measured armature voltage when
the motor is running at base speed with rated field current. This
value also represents 100% of the rated armature voltage when field
weakening is not used. If field weakening is used, set this value to
90% of the rated armature voltage. This prevents a possible
overvoltage condition when the drive transitions to the field
weakening mode.

179 [Nom Mtr Arm Amps] - Enter the rated motor nameplate
armature current. To prevent current scaling/resolution issues, the
drive size cannot exceed the motor size (as set by Par 179) by more
than three times. The drive size is set at the factory with DIP switch
S15 and is displayed in Par 465 [Drive Size].

374 [Drv Fld Brdg Cur] - Configure this parameter to the

appropriate setting based on your application:

e When the drive internal, single-phase field controller is used,
enter the rated current of the field bridge regulator to match
the value set by using the DIP switch S14.

e When adrive and a permanent magnet motor is used, leave Par
374 and DIP switch S14 set to the factory default values.

e When the external, three-phase field controller of the
PowerFlex DC field controller is used, set Par 374 to rated field
current specified on the motor nameplate.

See Field Current Configuration on page 61 for more information.

280 [Nom Mtr Fld Amps] - Configure this parameter to the
appropriate setting based on your application:

e When the drive internal, single-phase field controller is used,
enter rated motor nameplate field current.

e When a permanent magnet motor is used, leave this parameter
set to the default value.

e When the external, three-phase field controller of the
PowerFlex DC field controller is used, set Par 280 equal to Par
374.
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18. Access the “Field Config” group.

19. Configure the following parameters:

(A If the motor field power is supplied by an external source, set Par
497 [Field Reg Enable] = 0 “Disabled”. Otherwise, verify that this
parameter is set to 1 “Enabled” (default). Leave set to the default
value when a permanent magnet motor is used.

(A Ifyou are utilizing field economy, set Par 1407 [Field Econ Delay]
to the desired amount of time to elapse after the drive stops or
reaches zero speed before field economy becomes active. The
default value is 300 seconds. The minimum field current (value of
field economy) is set in Par 468 [Min Fld Curr Pct]. Leave Par 1407
set to the default value when a permanent magnet motor is used.

(d  Par 469 [Field Mode Sel] - select the desired field mode (default =

0 “Base Speed”, constant field current):
e 1 “Field Weaken”, field weakening mode
e 2 “External’, power to the field is supplied externally

e 3 “PM External’, a permanent magnet motor creates an
external field

o 4 “Wired FC FW”, field weakening mode and an analog I/O

connection to a PowerFlex DC field controller

¢ 5 “Fiber FC FW?, field weakening mode and a digital I/O
connection to a PowerFlex DC field controller

e 6“Wired FC BS”, base speed and an analog I/O connection to
a PowerFlex DC field controller

e 7 “Fiber FC BS”, base speed and a digital I/O connection to a
PowerFlex DC field controller

(4 Ifyou are utilizing field economy at zero speed, set 468 [Min Fld
Curr Pct] to the desired minimum field current for field economy
(default = 30%). Leave set to the default value when a permanent
magnet motor is used.

(A Ifyou are operating the drive in field weakening mode, set Par 456
[Fld Weaken Ratio] = Motor nameplate base speed / Par 45 [Max
Ref Speed] x 100. Leave set to the default value when a permanent
magnet motor is used.

IMPORTANT  When operating the drive in field weakening mode, it is necessary to refer to
the CEMF value or to the crossover data. If the maximum field current is not
within 10% of the maximum value of the internal field converter, configure
the current feedback by using DIP switch S14. See Field Current
Configuration on page 61.
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20.
21.
22.
23.

24.

25.
26.
27.
28.

Access the “Utility” file.
Press Enter.
Access the “Alarms” group.

Conlfigure the following parameters:

(d  Par 481 [UnderVolt Thresh] - Enter the value at which the drive
detects an AC under voltage condition. The default value is 200V
on a240V AC line and 400V on a 480V AC line. Typically, this

value is approximately 85% of the nominal AC line voltage.

(d  Par 584 [OverCurrent Thr] - Enter the value at which a drive over
current condition is detected (default = 175%). Set the threshold
level at least 10% above the selected operating current limit (Par 7
[Current Limit]).

Par 585 [OverSpeed Val] - Enter a value that is 10% above the maximum
speed that the motor achieves. Typically 10% higher than Par 162 [Max
Feedback Spd].

Access the “Input & Output” file.
Press Enter.

Access the “Analog Inputs” group.
Conlfigure the following:

(A Ifyou have connected a potentiometer to analog input 1 for a speed
reference:

e Verify that Par 70 [Anlg In1 Sel] is set to 1 “Speed Ref A”
(default).

e Verify that switch S9 and Par 71 [Anlg In1 Config] are
configured to match (voltage versus a current signal). See DIP

Switch and Jumper Settings on page 77.

e SetPar 72 [AnlgInl Scale] and Par 74 [Anlg In1 Offset]
appropriately.

1 Ifyou are using the HIM on the drive cover (Port 1) for the speed
reference, set Par 70 [Anlg In1 Sel] to 0 “Off”.
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29. Access the “Digital Inputs” group.

30. Configure the following parameters:

(A Par 1391 [ContactorControl] - Select the type of contactor that is
used with the drive: 1 “Contactor” (default, AC input, or DC
output contactor), 2 “Contactor+DB” (AC input or DC output
contactor and dynamic brake contactor), or 0 “None”.

If you select 0 “None” for Par 1391 [ContactorControl], a
“CntactrCflct” alarm displays. The alarm is resolved and
automatically cleared when you complete the Digital Output
configuration in the next sub step.

If Par 1391 [ContactorControl] is set to 1 or 2, an Auxiliary Status
contactor must be wired to a digital input (default for digital input
8).

(A Par 140 [Digital In8 Sel] - If a contactor is NOT used, set to other
than 31 “Contactor” (for example, 0 “Not Used”).

(A Ifan auxiliary status contactor is wired to a digital input, set the
appropriate [Digital Inx Sel] parameter to 31 “Contactor”.

31. Access the “Digital Outputs” group.
32. Configure the following parameters:
(A Ifacontactor and a dynamic brake resistor are used:
e DPar 629 [Relay Out 2 Sel] = 24 “ContactorDB’.
(A Ifa contactor or a dynamic brake resistor is not used:

e DPar 629 [Relay Out 2 Sel] = Set to other than 24
“ContactorDB” or 25 “Contactor” (for example, 0 “Not
Used”).

e Par 1392 [Relay Out 1 Sel] = Set to other than 24
“ContactorDB” or 25 “Contactor” (for example, 0 “Not
Used”).
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33. Ifyou are using the HIM on the drive cover (Port 1) for the speed
reference, complete the following steps:

(W
4
a
a

Access the “DPI Inputs” group.

Set Par 1323 [DPI P1 Select] to 1“Speed Ref A’
Access the “Analog Inputs” group.

Set Par 70 [Anlg In1 Sel] to 0 “Not Used”.

34. If you are using a source other than the HIM for the speed reference,
complete the following steps:

J

J

Select one of the parameter sources that are listed here and set it to

1 “Speed Ref A”.
o [DPI Px Select]
e [AnlgInx Sel]

Set Par 70 [Anlg In1 Sel] to 0 “Not Used’, if appropriate.

Tune the Current Regulator

IMPORTANT  Because the field cannot be disconnected in a permanent magnet motor,

tuning the current requlator, as directed, does not work. The appropriate
procedure for tuning the current requlator for a permanent magnet motor is
performed later in the Drive Start Up procedures. When a permanent
magnet motor is used, continue with Verify Motor Rotation and Run
Feedback Polarity Checks on page 104.

IMPORTANT  If the PowerFlex DC drive is wired for two-wire control, with a digital input

programmed for “Run,” the HIM Start/Stop cannot be used for autotune.
Maintain the “Run” input for autotune.

> B

A\

ATTENTION: Do not attempt to perform the “Tune the Current Regulator”
procedure with a PowerFlex DC drive and permanent magnet motor
combination. Drive and/or motor damage may occur.

ATTENTION: Before tuning the current regulator, you must provide a hard-
wired, maintained, external operator accessible coast/stop push button to
disable the machine in case of improper operation. If a means to coast/stop
the drive is not provided, uncontrolled machine operation can result. Failure
to observe this precaution could result in severe bodily injury or loss of life.

ATTENTION: Current requlator tuning may cause unintentional motor
rotation or incorrect speed references that can damage connected
equipment. Before tuning the current requlator, uncouple the motor from
equipment.
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Complete this test before running the drive for the first time. Upon completing
this tuning procedure, the armature resistance value is stored in Par 453 [Arm
Resistance] and the armature inductance value is stored in Par 454 [Arm
Inductance].

1. Ifan external supply is used to power the motor field, disconnect the
wires from the motor field terminals. If the drive supplies power to the
motor field, the internal field circuit is automatically disabled during this
test.

IMPORTANT  Verify that the motor does not start rotating (less than one-half a full turn)
during the Current Regulator tuning test (due to remnant magnetization,
series field, and so forth). If necessary, mechanically block the motor shaft
so it does not turn.

2. Access the “Motor Control” file and the “Torq Attributes” group.

3. Set Par 7 [Current Limit] to the appropriate level for your application.
This parameter defaults to 150%. The drive armature output current
corresponds to Par 179 [Nom Mtr Arm Amps] x Par 7 [Current Limit].

Par 8 [Current Lim Pos] is the drive current limit for the positive
direction. Par 9 [Current Lim Neg] is the drive current limit for the
negative direction. These parameters are set to 150% by default. If
necessary, you can change the value of these parameters to suit your
application.

Access the “Speed Feedback” group.
Verify that Par 414 [Fdbk Device Type] is set to 3 “Armature” (default).

Press the Esc key until you return to the “File” menu.

AR

Access Par 452 [CurrReg Autotune] in the “Autotune” group, in the
“Motor Control” file, and select 1 “On.”

®

Press Enter.
9. The HIM displays “Ready for RL”
10. Press the Start button on the HIM.

The current regulator auto tuning test starts, which could take several minutes.

IMPORTANT  Programming inputs for 2-wire control deactivates the HIM start and jog
buttons.

At the end of the test, Par 453 [Arm Resistance] and Par 454 [Arm
Inductance] are updated. The drive is automatically stopped and Par 452
[CurrReg Autotune] is set to 0 “Off”.

It is also possible to tune the current regulator manually (other than permanent
magnet motors). See Manually Adjusting the Current Regulator Tune Settings
on page 350 for more information.

If a drive fault occurs during the tuning procedure, see the list of Fault
Descriptions that starts on page 222 for possible causes and actions.
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104

Verify Motor Rotation and Run Feedback Polarity Checks

The jog function (on the HIM or terminal block) is used to check motor
direction and encoder/resolver operation. If the STS LED is not currently

flashing green, see Figure 63 on page 96 for more information.

must provide a hard-wired, maintained, external operator accessible coast/

c ATTENTION: Before running the motor direction and polarity checks, you

stop push button to disable the machine in case of improper operation. If a
means to coast/stop the drive is not provided, uncontrolled machine
operation can result. Failure to observe this precaution could result in severe
bodily injury or loss of life.

ATTENTION: The motor direction and polarity checks may cause
unintentional motor rotation or incorrect speed references that can damage

connected equipment. Before tuning the motor direction and polarity checks,
uncouple the motor from equipment.

EANEE- N o

10.
11.

. When the motor polarity check is run, power is applied to the drive and

the motor rotates. Verify that the motor is uncoupled from the load. If
the motor cannot be uncoupled from the load, the following motor
checks are recommended.

o All electrical connections are tight.

o The brushes are properly seated.

o The motor shaft is free to rotate.

Access the “Motor Control” file, “Speed Feedback” group.

Verify that Par 414 [Fdbk Device Type] is set to 3 “Armature” (default).
Access the “Speed Command” file, “Discrete Speeds” group.

Verify that Par 266 [ Jog Speed] is set to the default value (100 rpm) or
to an acceptable speed level for this test.

If analog input 1 is wired, access the “Analog Inputs” group, and verify
that the voltage level is 0V in Par 1404 [Analog In1 Value].

View Par 233 [Output Voltage], assert a Jog command (via the HIM
keypad or digital input on the I/O terminal block), and observe the

motor rotation direction.
Verify whether Par 233 [Output Voltage] is positive.

If the observed rotation direction is correct, continue with step 15 on
page 105. If the observed rotation direction is incorrect, continue with
step 10, while referring to the motor connection diagrams in Figure 64
on page 105.

Remove power from the drive.

Verify that power is turned off and locked out.
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12. Switch the armature leads connected to C (+) and D (-).

Figure 64 - Motor Connections

ci+) O OF1(+) ci+) O OF1(#)
cH O (O AL @) C(+) Q\ /Q Al )
2 (2
ION® OA2 D() O/ \OAz
p1() O OF2() p1() O OF2()
PowerFlex DC Motor PowerFlex DC Motor
Straight Shunt Machine, Straight Shunt Machine,

CCW Rotation Facing Commutator End

(W Rotation Facing Commutator End

13. Apply power to the drive.

14. Repeatstep 6... step 9 on page 104. When the motor rotation direction
is correct, continue with step 15.

15. Complete the appropriate procedure for the type of feedback device that
is used for the application:

(A For armature voltage feedback - Continue with step 16.

(A For analog tachometer feedback, assert a Jog command and verify

a

that the sign and value of Par 1408 [ Tachometer Speed]
corresponds with the actual direction of the motor. If the sign and
value of Par 1408 [ Tachometer Speed] and the motor direction do
not correspond, remove power from the drive and reverse the
tachometer connections at the drive. Verify proper motor rotation

and continue with step 16.

For encoder feedback, assert a Jog command and verify that the sign
and value of Par 420 [Encoder Speed] correspond with the actual
direction of the motor. If the sign and value of [Par 420 [Encoder
Speed] and the motor direction do not correspond, remove power
from the drive and reverse the encoder connections at the drive.
Reverse the polarity of only one channel, for example, B and B
NOT. See Table 39 on page 88 for digital encoder terminal block
designations. Verify proper motor rotation and continue with step

16.

For resolver feedback, assert a Jog command and verify that the sign
and value of Par 428 [Resolver Speed] correspond with the actual
direction of the motor. If the sign and value of Par 428 [Resolver
Speed] and the motor direction do not correspond, do one of the
following:

o Change the setting of bit 5 “Resolver Dir” in Par 425 [Resolver

Config]. Verify proper motor rotation and continue with step
16.

e Remove power from the drive and verify the correct resolver
connections to the drive (refer to resolver installation
instructions for details).

Rockwell Automation Publication 20P-UM00TM-EN-P - November 2017 105



Chapter2  Drive Start Up

16. For permanent magnet motors only, continue with Tune the Current
Regulator for a Permanent Magnet Motor on page 106. For all other
motors, continue with Configure the Speed Feedback Parameters on

page 107.
Tune the Current Regulator for a Permanent Magnet Motor

Only complete this procedure when you are using a permanent magnet motor.

wired, maintained, external operator accessible coast/stop push button to
disable the machine in case of improper operation. If a means to coast/stop
the drive is not provided, uncontrolled machine operation can result. Failure
to observe this precaution could result in severe bodily injury or loss of life.

c ATTENTION: Current requlator tuning requires motor rotation and applied

c ATTENTION: Before tuning the current regulator, you must provide a hard-

speed references that can damage material or process loads. Before tuning
the current regulator, remove any material or process load.

1. Verify that Par 414 [Fdbk Device Type] is set to 3 “Armature” (defaul).

2. Set the value of Par 453 [Arm Resistance], calculated as:
(Par 175 [Rated Motor Volt] / Par 179 [Nom Mtr Arm Amps]) x 0.04

3. Leave Par 454 [Arm Inductance] set to the default value (based on drive
size).

4. Verify that there is no material or process load present and the motor
shaft is free to rotate.

5. Start the drive and run the motor at approximately 50% of base speed.
Observe the value of Par 587 [I Reg Err] after it has settled to a value and
do one of the following.

o If Par 587 [I RegErr] is positive, increase the value of Par 454 [Arm
Inductance]. The value of Par 587 determines the magnitude of
change. Generally, make large increases (for example, double) when
Par 587 is large (greater than 40) and smaller increases as Par 587 gets
closer to zero.

o IfPar 587 [I Reg Err] is negative, decrease the value of Par 454 [Arm
Inductance]. The value of Par 587 determines the magnitude of
change. Generally, make large increases (for example, double) when
Par 587 is large (greater than -40) and smaller increases as Par 587
gets closer to zero.

6. Repeat step 4 until Par 587 [I Reg Err] is as close to zero as possible.
Values less than 20/-20 are acceptable as close to zero. However, with
some motors, the minimum value of Par 587 may only be 60/-60. Stop
the drive and continue with Configure the Speed Feedback Parameters
on page 107.
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Configure the Speed Feedback Parameters

1. Access the “Speed Feedback” group.

2. Configure the following parameters:

If an encoder or tachometer is used, see Drive Reference and Feedback
Scaling on page 296 for instructions on associated parameter settings.

(A Par 414 [Fdbk Device Type] - Select the source for motor velocity
feedback:

o1 “Encoder”

¢2 “DC Tach”

3 “Armature” (default)
o4 “Resolver”

If operating the drive in field weakening mode, Par 414 [Fdbk
Device Type] must be set to 1 “Encoder”, 2 “DC Tach’, or 4
“Resolver”

(A Par 457 [Spd Fdbk Control] - If you are using an encoder,
tachometer, or resolver set this parameter to 1 “Enabled” to activate

speed feedback control.

(A Ifthe speed feedback source is an analog tachometer, set the fine
scaling value in Par 562 [Anlg Tach Gain]. After the drive hardware
conditions the value of Par 562, it is used to scale the analog
tachometer feedback signal.

ATTENTION: The drive can overspeed if DIP switch S4 is set

A incorrectly, or the tachometer is wired incorrectly. Failure to
observe this precaution could result in damage to the drive or
process equipment. See Table 56 on page 79.

(A If the speed feedback source is a digital encoder, complete the
following steps:

a.  Enter the pulses per revolution from the encoder nameplate in
Par 169 [Encoder PPR]. See Valid Speed Feedback Values on
page 300 for more information on setting the value of this
parameter.

b. Set Par 652 [Encoder Err Chk] to 1 “Enabled” to activate
monitoring of the digital encoder signals (verifies the presence

of the A, B, A-, B-, or Z channel signals).

Par 457 [Spd Fdbk Control] must be set to 1 “Enabled” for

encoder monitoring to occur.

Switch $20 must be set correctly to prevent encoder faults. See

Table 27 on page 78.
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(A Ifthe speed feedback source is a resolver, complete the following
steps:

a.  Select the type of resolver that is used in Par 423 [Reslvr Type
Sel]. See Resolver Type Selection on page 329 for details on
compatible resolver types.

b. Select the appropriate ratio of resolver electrical to mechanical
turns in Par 424 [Reslvr Spd Ratio].

c. Configure the resolver to digital conversion resolution and
moving average speed filter period in par 425 [Resolver

Config].

d.  Cycle power to the drive to apply these changes in the resolver

board.
Access the “Speed Command” file.
Press Enter.

With the “Limits” group selected, press Enter.

AN A A

Conlfigure the following parameters:
o Par 1 [Minimum Speed] - Enter the minimum speed reference limit.

o Par2 [Maximum Speed] - Enter the required maximum speed for the
application. The maximum speed can be above the motor base speed
if field weakening is used.

7. Access the “Dynamic Control” file.
8. Press Enter.

9. Access the “Ramp Rates” group and configure the following parameters:
o Par 660 [Accel Time 1] - Set the desired acceleration ramp time.

o Par 662 [Decel Time 1] - Set the desired deceleration ramp time.
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Tune the Speed Regulator

The speed regulator auto tuning test detects the total inertia value of the motor
shaft (in Kgem?), the friction value (in Nem), and the calculation of the
proportional (P) and integral (I) gains of the speed regulator.

IMPORTANT  If upgrading a drive to firmware revision 6.001 or later (from firmware
revision 5.007 or earlier) and it is not possible to perform speed regulator
autotuning, see Appendix C, Manually Tuning the Speed Regulator for
Firmware Revision 6.001 and Later on page 317 for instructions on setting
the proper gains in the Speed Loop.

IMPORTANT  This test requires the free rotation of the motor shaft and load. The auto
tuning test of the speed loop cannot be conducted on machines with a
limited stroke.

IMPORTANT  If the PowerFlex DC drive is wired for two-wire control, with a digital input
programmed for “Run,” the HIM Start/Stop cannot be used for autotune.
Maintain the “Run” input for autotune.

ATTENTION: The motor rotates during this tuning procedure. Hazard of
personal injury exists due to motor shaft rotation and/or machinery motion.

IMPORTANT  The test is conducted by using the torque limit value set in the Par 1048
[Autotune Cur Lim] (recommended value = 20%). The torque reference is
applied via a step reference (without a ramp). Therefore, there must not be
any “backlash” in the mechanical transmission and it must be compatible
with those operations using the torque limit value set in the Par 1048
[Autotune Cur Lim]. You can modify the torque limit value via this
parameter.

IMPORTANT  Inapplications where the system total inertia value is high, it is necessary to
increase the value of Par 1048 [Autotune Cur Lim] to avoid “Time out”
errors. The speed regulator auto tuning test of the speed loop is not suitable
for drives that are used in “elevator” and/or lifting system applications.

1. While still in the “Autotune” group, configure the motor shaft rotation
direction via Par 1029 [Speed Tune Dir], with reference to the motor
commutator end.

e 1 “Forward” = clockwise

o 2 “Reverse” = counter-clockwise
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Speed Regulator Autotune assumes that full field is applied. Verify that
parameters 280 [Nom Mtr Fld Amps] and 467 [Max Fld Flux Pct] are

set correctly. Tuning with less than full field current results in different
gains because of the lower motor torque values.

3. Select Par 1027 [Spd Reg Autotune] and enter “1.”

Press Enter.

Press the Start button on the HIM. The speed regulator auto tuning test
starts, which could take several minutes. When the test has been
completed, the drive automatically stops.

During the test the following are completed:

o An acceleration test, with the torque limit value set in the Par 1048
[Autotune Cur Lim].

o A deceleration test, with a lower torque limit value applied, until zero

speed has been reached.

o Par 1013 [Torque Const] is calculated and updated based on the
entered motor data.

The test threshold speed is 33% of the lowest value set in the following
parameters:

45 [Max Ref Speed]

3 [Max Speed Fwd] or 4 [Max Speed Rev] based on the rotation
direction that is chosen in Par 1029 [Speed Tune Dir]

The drive determines the speed loop gains (Pars 87 [Spd Reg Kp] and 88 [Spd

Reg Ki]) based on the motor and load inertia and friction characteristics.

If any faults occur during the test, see Auto Tuning Faults on page 112 for a
description and more information.

Note:  Ifany manual adjustments are required (due to vibrations,
and so on), make them based on the value of the integral gain
in Par 88 [Spd Reg Ki]. If the speed regulator auto tuning test
does not provide satisfactory results, see Fine-Tuning the
Regulators on page 349.

The values that result from the Speed Regulator tuning test are updated and
displayed, respectively, in the parameter pairs that are listed here.

87 [Spd Reg Kp], 1032 [Speed Tune Kp]
88 [Spd RegKi], 1033 [Speed Tune Ki]
1014 [Inertia], 1030 [Spd Tune Inertia]
1015 [Friction], 1031 [SpdTune Friction]

The values of Pars 1030...1033 can be used as a record of the Speed Regulator
auto tuning results. This is helpful, if the values of Pars 87, 88, 1014 and 1015
are later changed.
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Verify Speed Reference Settings and Drive Operation

Verify the following speed and direction (for four quadrant drives) references
of the drive under a load.

The steps in the “Drive Start Up” procedure must have been completed

c ATTENTION: This test requires the free rotation of the motor shaft and load.
before completing this step.

1. Set the speed reference to “0” (zero) by using the assigned source (HIM
or analog potentiometer). See Reference Control on page 325 for more
information on speed reference sources.

2. View Par 385 [Speed Ref Out] and verify that the value is “0”.

3. Press the Start button on the HIM and slowly increase the speed
reference until full speed is reached (viewed in Par 385 [Speed Ref
Out])).

4. For only four quadrant (regenerative) drive applications, press the
Direction button on the HIM and verify that the motor ramps down to
“0” speed and then to full speed in the opposite direction.

5. Press the Stop button on the HIM.
6. Verify that the drive ramps to “0” speed and stops.
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Auto Tuning Faults

Table 41 lists faults that can display during the speed regulator auto tuning test.
In some cases, the drive control circuits can detect a value that is out of range
for the configuration settings during the speed regulator auto tuning test. In
these cases, make the suggested adjustments and repeat the test. If the fault
occurs again, complete the Fine-Tuning the Regulators procedures on page

349.

Table 41 - Speed Regulator Auto Tuning Faults

Fault No. Description Action
STune Overspeed 56 The measured motor speed is too high during the speed Decrease the value of Par 1048 [Autotune Cur Lim] and repeat the
regulator auto tuning procedure. auto tune procedure.
STune Stalled 57 The drive has stalled during the speed regulator auto tuning Increase the value of Par 1048 [Autotune Cur Lim] and repeat the
procedure. auto tune procedure.
STune LoadHi 58 One of the following has occurred:
» Theloading torque value is too high at zero speed to Decrease the load torque, where applicable, and repeat the auto
complete the speed regulator auto tuning procedure. tune procedure.
+ Par 107 [Speed Zero Level] and/or 108 [Speed Zero Delay] is | Set Pars 107 and 108 to their default values when performing the
set too high. Speed Loop Autotuning function.
STune CurLimit 59 One of the following has occurred:
+ Thevalue of Par 1048 [Autotune Cur Lim] for auto tuning the | Decrease the value of Par 1048 [Autotune Cur Lim] and repeat the
speed regulator is set too high. auto tune procedure.
+ Par 107 [Speed Zero Level] and/or 108 [Speed Zero Delay] is | Set Pars 107 and 108 to their default values when performing the
set too high. Speed Loop Autotuning function.
STune FrictionLo 60 The friction value that is attained during the auto tuning Decrease the value of Par 1048 [Autotune Cur Lim] and repeat the
procedure is zero or lower than the control precision limit. auto tune procedure.
STune Timeout 61 The speed regulator auto tuning procedure did not complete Verify the value in Par 1048 [Autotune Cur Lim]. If this value is set
within the available time. too low, the motor does not reach a maximum speed of 33% of the
lowest value of one of these parameters:
» Par 45 [Max Ref Speed]
« Par3 [Max Speed Fwd]
» Par4[Max Speed Rev]
In this case, the test does not run. Set these values appropriately
and repeat the auto tuning procedure.
STune Aborted 62 The speed regulator auto tuning procedure was manually Informational only.

stopped.
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For additional regulator fine-tuning procedures, see Fine-Tuning the

Regulators on page 349.

Speed-Up Function

Oscillation can occur during a speed change with loads presenting a high
moment of inertia. These oscillations can be reduced by enabling the “Speed
Up” function. See Speed Up Function on page 338 for more information.

Configuring the Speed Zero Logic

The speed zero logic is factory set to 0 “Disabled”. See Speed Zero Function on
page 340 for more information.

Adaptive Speed Regulation
The adaptive function of the speed regulator is factory set to 0 “Disabled”
Only use this function when the gain of the speed regulator must go higher

than the speed range. For instructions on how to configure these parameters,

see Adaptive Speed Regulator on page 335.
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Notes:
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Topic Page
About Parameters 116
How Parameters are Organized 18
Monitor File 126
Motor Control File 131
Speed Command File 148
Dynamic Control File 155
Applications File 161
Utility File 177
Communications File 191
Input / Output File 195
Parameter Cross Reference — by Name 207
Parameter Cross Reference — by Number 213

This chapter provides a complete listing of the PowerFlex® DC drive
parameters. The list contains a description, default value, minimum and

maximum values, units, and data type for each drive parameter. The parameters
can be viewed and edited (programmed) using 2 Human Interface Module
(HIM). As an alternative, programming can also be performed using

DriveTools™ SP) or Connected Components Workbench™ software?) and a
personal computer. See Appendix B for a brief description of the LCD HIM.
See Appendix D for drive control block diagrams.

(1) You must use DriveTools SP software v4.01 or later with a PowerFlex DC drive specific software patch. The software patch can be
downloaded from the Product Compatibility and Download Center at:

https://compatibility.rockwellautomation.com/Pages/home.aspx

(2)  You must use Connected Components Workbench software v2.00 or later. The software can be downloaded from

https://www.rockwellautomation.com/global/support/connected-components/workbench.page?
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About Parameters To configure a drive to operate in a specific way, certain parameters may need

to be changed from the default value. Three types of parameters exist:

e ENUM Parameters
ENUM parameters provide a selection of two or more items. The LCD
HIM will display a text message for each item.

o Bit Parameters
Bit parameters have individual bits associated with features or
conditions. If the bit is “0”, the feature is off or the condition is false. If
the bit is “1”, the feature is on or the condition is true.

o Numeric Parameters
These parameters have a single numerical value and unit (for example,

0.1 Volts).

The Parameters Table Example on page 117 describes how each parameter type
is presented in this manual.
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Parameters Table Example

1] 2 3 4 5 6 7
4
e I
D g 3 S '—u
i | & | = |ParameterName & Description Values S| &
388  |[Flying Start En] Default: 0= “Disabled” 16-bit
Enables/Disables the ability of the Qriye to connect to a spinning motor at Options: 0= “Disabled” Int
actual rpm when a start command is issued. 1= “Enabled”
« “Enabled” = When the drive is turned on, the speed of the motor is
measured and the ramp output is set accordingly. The drive then runs at the
= set reference value.
= S « “Disabled” = When the drive is turned on, the ramp starts from zero.
=N = Main uses:
g St « Toconnect to a motor that is already spinning due to its load (for example, in
= = the case of a pump, the flowing medium).
w 8:,_ «Re—connection to a spinning motor after a fault or alarm.
S B Note: If the Flying Start function is disabled, be sure that the motor is not
spinning when the drive is turned on, or harsh motor deceleration in current
limit may occur.
445  |[Spd Up Gain Pct] Default: 0.00 Real
The Speed Up function gain as a percentage of Par 446 [Speed Up Base]. Min/Max: 0.00/100.00
Units: %
591 |[Logic Mask] 1377
@ Determines which ports can control the drive when Par 1377 [Write Mask Act], bit 151is set to “1.” If the bit for a port is set to “0," the port will have no
) control functions except for stop. 0 = Control Masked, 1= Control Permitted, x = Reserved.
2
= opions g lEleleleieslelelesle|e RS |E =
S BB S| 2|2 2|22 2|2 55 5|8 8s
= g|g|/g/g/g/g|glglglgl=s=s2l22 |5
2 B E e & e & & & & & |& |8 |8 |a|s|as |8
é Default  |x x x x |x |x [x |x [x [x |0 0 (0 |0 1 |1
S Bit 15 14 13 |12 /11 110 9 8 (7 (6 5 |4 3 2 |1 |0

No. |Description

1 File — Lists the major parameter file category.

2 | Group — Lists the parameter group within a file.

3 Ng_<Parameter number. = The parameter is only accessible when Par 211 [Param Access Lvl] = 1 “Advanced”.
=The parameter value cannot be changed until the drive is stopped.

Parameter Name & Description — Parameter name as it appears on an LCD HIM, with a brief description of the parameters function.
5 Values — Defines the various operating characteristics of the parameter. Three types exist.

ENUM Default: Lists the value assigned at the factory. “Read Only” indicates that the parameter is not configurable.
Options: Displays the programming selections available.
Bit Options: Bit name.
Default: Default setting.
Bit: Lists the bit place holder and definition for each bit.
Numeric Default: Lists the value assigned at the factory. “Read Only” indicates that the parameter is not configurable.
Min/Max: The range (lowest and highest setting) possible for the parameter.
Units: Unit of measure and resolution as shown on the LCD HIM.
Important: Some parameters will have two unit values:
- Forexample: Analog inputs can be set for current or voltage as with Par 71 [Anlg Inx Config].

6 Data Type - Identifies the parameter data type (i.e. integer, real).
7 Related — Lists parameters (if any) that interact with the selected parameter.
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How Parameters are
Organized

118

The LCD HIM displays parameters in a File-Group—Parameter or
Numbered List view order. To switch display mode, access the Main Menu,
press ALT, then Sel (View) while the cursor is on the Parameter menu
selection. In addition, using Par 211 [Param Access Ivl], you have the option to
display the most commonly used parameters (Basic Parameter view) or all

parameters (Advanced Parameter View).
File—Group-Parameter Order

This simplifies programming by grouping parameters that are used for similar
functions. The parameters are organized into files. Each file is divided into
groups, and each parameter is an element in a group. By default, the LCD HIM
displays parameters by File— Group—Parameter view.

Numbered List View

All parameters are in numerical order.

Cross Reference Tables

See Parameter Cross Reference — by Name on page 207 and Parameter Cross
Reference — by Number on page 213 for a list of parameters and page numbers.
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Basic Parameter View
Parameter 211 [Param Access Lvl] set to option 0 “Basic”
File Group Parameters
Monitor Speed Meters [Speed Ref A] 44 [Ramp Out Pct] 114 [Spd Reg Fdbk] 1008
. [Speed Ref A Pct] 47 [Speed Draw Qut] 1018 [Spd Reg Fdbk Pct] 1009
e [Speed Ref B] 43 [Spd Draw Qut Pct] 1019 [Spd Feedback] 122
[Speed Ref B Pct] 49 [Droop Out] 1006 [Spd Feedback Pct] 121
[Speed Ref Qut] 385 [Droop Out Pct] 1007 [Actual Speed] 924
[Spd Ref Out Pct] 384 [Speed Reg In] 18 [Encoder Speed] 420
[Ramp In] 110 [Speed Reg In Pct] 17 [Tachometer Speed] 1408
[Ramp In Pct] m [Spd Reg Err] 1010 [Resolver Speed] 428
[Ramp Out] 113 [Spd Reg Err Pct] 1011
Current Meters [Inertia Comp Out] 232 [Field Current] 351 [Flux Ref Pct] 500
[Spd Reg Out Pct] 236 [FId Current Pct] 234 [Field Curve Out] 476
[Current Reg In] 41 [Cur Lim Pos Out] 10 [Selected TorqRef] 14
[Arm Current] 200 [Cur Lim Neg Out] n [Motor Trq Ref] 17
[Arm Current Pct] 199 [Filt TorqCur Pct] 928
Drive Data [FaultCode] 57 [Output Power] 1052 [Software Version] 331
[ACLine Voltage] 466 [Drive Type] 300 [Drive Checksum] 332
[ACLine Freq] 588 [Drive Size] 465
[Output Voltage] 233 [Elapsed Lifetime] 235
Motor Control Motor Data [Max Ref Speed] 45 [Rated Motor Volt] 175 [Nom Mtr Fid Amps] 280
e [Max Feedback Spd] 162 [Nom Mtr Arm Amps] 179 [Drv Fid Brdg Cur] 374
) Field Config [Field Reg Enable] 497 [Field Mode Sel] 469 [Fld Weaken Ratio] 456
[Field Economy En] 499 [Max FId Flux Pct] 467 [Arm Volt Kp] 493
[Field Econ Delay] 1407 [Min FId Curr Pct] 468 [Arm Volt Ki] 494
Torq Attributes [Current Limit] 7 [Torque Ref] 39 [Zero Torque] 353
[Current Lim Pos] 8 [Trim Torque] 40
[Current Lim Neg] 9 [Torque Reduction] 342
Speed Feedback [Fdbk Device Type] 414 [Feedback Offset] 563 [SpdReg FB Bypass] 458
[Anlg Tach Gain] 562 [Spd Fdbk Control] 457
Autotune [Autotune Cur Lim] 1048 [Spd Reg Autotune] 1027 [Spd Tune Inertia] 1030
[CurrReg Autotune] 452 [Speed Tune Dir] 1029 [SpdTune Friction] 1031
[Arm Resistance] 453 [Speed Tune Kp] 1032 [SpdReg Kp Pct] 1034
[Arm Inductance] 454 [Speed Tune Ki] 1033 [SpdReg Ki Pct] 1035
Speed Command Limits [Minimum Speed] 1 [Min Speed Rev] 6 [Max Speed Fwd] 3
S [Min Speed Fwd] 5 [Maximum Speed] 2 [Max Speed Rev] 4
- Discrete Speeds [Jog Speed] 266 [Preset Speed 3] 156 [Preset Speed 7] 160
[Jog Off Delay] 1409 [Preset Speed 4] 157 [TB Manual Ref] 267
[Preset Speed 1] 154 [Preset Speed 5] 158
[Preset Speed 2] 155 [Preset Speed 6] 159
Speed References [Trim Ramp] 42 [Trim Speed] 43 [Speed Ratio] 1017
[Trim Ramp Pct] 378 [Trim Speed Pct] 379
Speed Regulator [Speed Reg En] w4 @ [Spd Reg Kp] 87 [Spd Reg Ki] 88
(1) This parameter available for use with firmware revision 2.005 and lower only.
Dynamic Control Control Config [Spd Trg Mode Sel] 241
Ramp Rates [Speed Ramp En] 245 [Accel Time 2] 24 [Jog Ramp Time] 1410
[Ramp Type Select] 18 [Decel Time 2] 32 [S Curve Time] 19
[Accel Time 1] 660 [MOP Accel Time] 22
[Decel Time 1] 662 [MOP Decel Time] 30
Restart Modes [Start At Powerup] 1344 [Powerup Delay] 1345
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File Group Parameters
Utility Reference Config [Direction Mode] 1322 [Man Ref Preload] 210 [MOP Select] 1375
. [Save HIM Ref] 209 [MOP Ref Config] 249
Drive Memory [Param Access Lvl] M [Reset Defaults] 258 [Language] 302
Diagnostics [Drive Status 1] 381 [Last Stop Source] 1402 [At Zero Speed] 395
[Drive Status 2] 382 [Start Inhibits] 1403 [CurrLimit Active] 349
[Speed Ref Source] 1329 [Drive Logic Rslt] 1328 [Spd Limit Active] n
[Spd Ref Sel Sts] 1330 [At Speed] 394
Faults [Clear Fault Que] 263 [Status2 at Fault] 1350 [Fault Voltage] 1374
[Fault Clear] 1347 [Fault Arm Amps] 1371 [Fault 1 Code] 1351
[Fault CIr Mode] 1348 [Fault Speed] 1372
[Status1 at Fault] 1349 [Fault Field Amps] 1373
Alarms [Drive Alarm 1] 1380
Communications Comm Control (DPI Baud Rate] 589 [DPI Fdbk Select] 1321 [DPI Port Value] 1343
—— [DPI Port Sel] 590
\m“"icamn .
Masks & Owners [Logic Mask] 591 [MOP Mask] 598 [Reference Owner] 604
[Start Mask] 592 [Local Mask] 599 [Accel Owner] 605
[Jog Mask] 593 [Decel Mask] 631 [Fault Clr Owner] 606
[Direction Mask] 594 [Stop Owner] 600 [MOP Owner] 607
[Reference Mask] 595 [Start Owner] 601 [Local Owner] 608
[Accel Mask] 596 [Jog Owner] 602 [Decel Owner] 609
[Fault CIr Mask] 597 [Direction Owner] 603
Datalinks [Data In A1] 610 [DataInD1] 616 [Data Qut C1] 622
[Data In A2] 611 [Data In D2] 617 [Data Out (1] 623
[Data In B1] 612 [Data Out A1] 618 [Data Out D1] 624
[Data In B2] 613 [Data Out A2] 619 [Data Out D2] 625
[DataIn (1] 614 [Data Out B1] 620 [Data In Val Sel] 1319
[Data In (2] 615 [Data Out B2] 621 [Data In SelData] 1320
Security [Logic Mask] 591
Input/ Output Analog Inputs [Anlg In1 Sel] 70 [Anlg In1 Target] 295 [Anlg In1 Cmp Eq] 1045
- [Anlg In1 Config] 71 [Anlg In2 Target] 296 [Analog In1 Value] 1404
P O [Anlg In2 Sel] 75 [Anlg In3 Target] 297 [Analog In2 Value] 1405
[Anlg In2 Config] 76 [Anlg In1 Cmp] 1042 [Analog In3 Value] 1406
[Anlg In3 Sel] 80 [AnlgIn1 Cmp Err] 1043
[Anlg In3 Config] 81 [Anlg In1 Cmp DIy] 1044
Analog Outputs [Anlg Out1 Sel] 66 [Anlg Out4 Sel] 69 [Analog Out3 Scale] 64
[Anlg Out2 Sel] 67 [Analog Out1 Scale] 62 [Analog Out4 Scale] 65
[Anlg Out3 Sel] 68 [Analog Out2 Scale] 63
Digital Inputs [Dig In Status] 564 [Digital In9 Sel] 141 [Dig In Term 6] 570
[Digital In1 Sel] 133 [Digital In10 Sel] 142 [DigInTerm 7] 571
[Digital In2 Sel] 134 [Digital In11 Sel] 143 [Dig In Term 8] 572
[Digital In3 Sel] 135 [Digital In12 Sel] 144 [Dig InTerm 9] 573
[Digital In4 Sel] 136 [Dig InTerm 1] 565 [Dig InTerm 10] 574
[Digital In5 Sel] 137 [Dig InTerm 2] 566 [Dig InTerm 11] 575
[Digital In6 Sel] 138 [Dig InTerm 3] 567 [Dig InTerm 12] 576
[Digital In7 Sel] 139 [Dig InTerm 4] 568
[Digital In8 Sel] 140 [Dig In Term 5] 569
Digital Outputs [Dig Out Status] 581 [Digital Out4 Sel] 148 [Digital Out8 Sel] 152
[Digital Qut1 Sel] 145 [Digital Out5 Sel] 149 [Relay Out 1 Sel] 1392
[Digital Out2 Sel] 146 [Digital Out6 Sel] 150 [Relay Out 2 Sel] 629
[Digital Qut3 Sel] 147 [Digital Out7 Sel] 151
DPI Inputs [DPI P1 Select] 1323 [DPIP3 Select] 1325 [DPIP5 Select] 1327
[DPI P2 Select] 1324 [DPI P4 Select] 1326
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Advanced Parameter View
Parameter 211 [Param Access Lvl] set to option 1 “Advanced”.
File Group Parameters
Monitor Speed Meters [Speed Ref A] 44 [Ramp Out Pct] 114 [Spd Reg Fdbk] 1008
. [Speed Ref A Pct] 47 [Speed Draw Out] 1018 [Spd Reg Fdbk Pct] 1009
o [Speed Ref B] 48 [Spd Draw Out Pct] 1019 [Spd Feedback] 122
[Speed Ref B Pct] 49 [Droop Out] 1006 [Spd Feedback Pct] 121
[Speed Ref Out] 385 [Droop Out Pct] 1007 [Actual Speed] 924
[Spd Ref Out Pct] 384 [Speed Reg In] 18 [Encoder Speed] 420
[Ramp In] 110 [Speed Reg In Pct] 17 [Tachometer Speed] 1408
[Ramp In Pct] m [Spd Reg Err] 1010 [Resolver Speed] 428
[Ramp Out] 113 [Spd Reg Err Pct] 1011
Current Meters [Inertia Comp Out] 232 [Fid Current Pct] 234 [Flux Ref Pct] 500
[Spd Reg Out Pct] 236 [SpdReg PosLmOut] 89 [Field Curve Out] 476
[Current Reg In] 41 [SpdReg NegLmOut] 90 [Selected TorqRef] 14
[Arm Current] 200 [Cur Lim Pos Out] 10 [Motor Trq Ref] 17
[Arm Current Pct] 199 [Cur Lim Neg Out] 1
[Field Current] 351 [Filt TorqCur Pct] 928
Drive Data [FaultCode] 57 [Output Power] 1052 [Elapsed Lifetime] 235
[ACLine Voltage] 466 [Firing Angle] 165 [Software Version] 331
[ACLine Freq] 588 [Drive Type] 300 [Drive Checksum] 332
[Output Voltage] 233 [Drive Size] 465
Motor Control Motor Data [Max Ref Speed] 45 [Nom Mtr Fid Amps] 280 [MtrOvrld Speed] 334
i [Max Feedback Spd] 162 [Drv Fid Brdg Cur] 374 [SAR Volts Scale] 464
i [Rated Motor Volt] 175 [MtrOvrld Type] 376 [Drive Type Sel] 201
[Nom Mtr Arm Amps] 179 [MtrOvrld Factor] 333 [Min Firing Angle] 21
Field Config [Field Reg Enable] 497 [Arm Volt Kp Base] 495 [Reset Fid Curve] 920
[Field Economy En] 499 [Arm Volt Ki Base] 496 [FId Const 40 Pct] 916
[Field Econ Delay] 1407 [FId Reg Kp] 91 [Fid Const 70 Pct] 917
[Field Mode Sel] 469 [Fid Reg Ki] 92 [FId Const 90 Pct] 918
[Max Fld Flux Pct] 467 [Force Min Field] 498 [Flux Divide] 462
[Min Fid Curr Pct] 468 [Out Volt Level] 921 [Flux Filter BW] 463
[FId Weaken Ratio] 456 [FId Reg Kp Base] 97 [Ext FC Curr Hyst] 410
[Arm Volt Kp] 493 [Fid Reg Ki Base] 98
[Arm Volt Ki] 494 [Set Fid Curve] 919
Torq Attributes [Current Limit] 7 [Torque Reduction] 342 [TrqTpr Lim3] 754
[Current Lim Pos] 8 [Zero Torque] 353 [TrqTpr Lim4] 755
[Current Lim Neg] 9 [TrqTpr Enable] 750 [TrqTpr Spd] 756
[Current Rate Lim] 12 [TrgTpr Lim0] 751 [Torg Cur Filter] 926
[Torque Ref] 39 [TrgTpr Lim1] 752 [FCLim Ramp] 41
[Trim Torque] 40 [TrgTpr Lim2] 753 [FC Lim Ramp Time] 412
Speed Feedback [Fdbk Device Type] 414 [Spd FB Filt BW] 915 [Reslvr Type Sel] 423
[Anlg Tach Gain] 562 [Act Spd Filter] 923 [Reslvr Spd Ratio] 424
[Feedback Offset] 563 [Encoder PPR] 169 [Resolver Config] 425
[Spd Fdbk Control] 457 [Encoder Config] 170 [Resolver Status] 426
[SpdReg FB Bypass] 458 [Encoder Out Sel] 1021 [Reslvr Position] 47
[Spd Fdbk Invert] 461 [Encoder Err Chk] 652 [Resolver Pos Sel] 429
[Spd FB Loss Lvl] 455 [Encoder Counts] 1022 [Resolver Spd Sel] 430
[Spd FB Filt Gain] 914 [Fdbk Option ID] 422 [Reslvr Cable Bal] 431
Autotune [Autotune Cur Lim] 1048 [Speed Tune Kp] 1032 [Torque Const] 1013
[CurrReg Autotune] 452 [Speed Tune Ki] 1033 [Inertia] 1014
[Arm Resistance] 453 [Spd Tune Inertia] 1030 [Friction] 1015
[Arm Inductance] 454 [SpdTune Friction] 1031 [Spd Reg Kp Base] 923
[Spd Reg Autotune] 1027 [I Reg Error] 587 [Spd Reg Ki Base] 9%
[Speed Tune Dir] 1029 [Inertia C Filter] 1012 [SpdReg Kp Pct] 1034
[SpdReg Ki Pct] 1035
Test Generator [TstGen Output] 58 [Arm Test Angle] 167 [OpenSCR Flt Cfg] 216
[TstGen Frequency] 59 [Fid Test Angle] 168 [OpenSCR Threshld] 217
[TstGen Amplitude] 60 [SCR Diag Test En] 213 [OpenSCR Trip Lvl] 218
[TstGen Offset] 61 [SCR Diag Status] 214
[Alpha Test] 166 [OpenSCR WarnLvl] 215
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Speed Command Limits [Minimum Speed] 1 [Min Speed Rev] 6 [Max Speed Fwd] 3
S [Min Speed Fwd] 5 [Maximum Speed] 2 [Max Speed Rev] 4
o Discrete Speeds [Jog Speed] 266 [Preset Speed 3] 156 [Preset Speed 7] 160
[Jog Off Delay] 1409 [Preset Speed 4] 157 [TB Manual Ref] 267
[Preset Speed 1] 154 [Preset Speed 5] 158
[Preset Speed 2] 155 [Preset Speed 6] 159
Speed References [Trim Ramp] 4 [Trim Speed] 43 [Speed Ratio] 1017
[Trim Ramp Pct] 378 [Trim Speed Pct] 379
Speed Regulator [Speed Reg En] @ [SpdOut FiltBW] 239 [Spd Zero P Gain] 126
[Spd Reg Kp] 87 [Speed Thresh Pos] 101 [Lock Speed Integ] 348
[Spd Reg Ki] 88 [Speed Thresh Neg] 102 [Flying Start En] 388
[Total Inertia] 433 [Threshold Delay] 103 [SpdReg AntiBckup] 643
[Spd Reg BW] 434 [At Speed Error] 104 [Spd Reg P Filter] 444
[Act Spd Reg BW] 435 [At Speed Delay] 105 [Spd Up Gain Pct] 445
[Spd Reg Damping] 436 [Ref Zero Level] 106 [Speed Up Base] 446
[Spd Reg Kp Outpt] 99 [Speed Zero Level] 107 [Speed Up Filter] 447
[Spd Reg Ki Outpt] 100 [Speed Zero Delay] 108 [SpdReg Kp Bypass] 459
[Spd Reg Pos Lim] 9 [Spd Zero | En] 123 [SpdReg Ki Bypass] 460
[Spd Reg Neg Lim] 96 [Spd Ref Zero En] 124 [SpdReg BW Bypass] 448
[SpdOut FiltGain] 238 [Spd Zero P En] 125 [SpdFuncSelect] 1016
(1) This parameter available for use with firmware revision 2.005 and lower only.
Dynamic Control Control Config [Spd Trq Mode Sel] Yz [SLAT Err Stpt] 15 [SLAT Dwell Time] 16
Ramp Rates [Speed Ramp En] 245 [MOP Accel Time] 22 [S Curve Accel 2] 667
[Ramp Type Select] 18 [MOP Decel Time] 30 [S Curve Decel 2] 668
[Accel Time 1] 660 [Jog Ramp Time] 1410 [Ramp Delay] 20
[Decel Time 1] 662 [S Curve Time] 19 [Zero Ramp Output] 344
[Accel Time 2] 24 [S Curve Accel 1] 665 [Zero Ramp Input] 345
[Decel Time 2] 32 [S Curve Decel 1] 666 [Freeze Ramp] 373
Load Limits [Enable Droop] 699 [Droop Limit] 700 [Torg Limit Type] 715
[Droop Percent] 696 [Load Comp] 698
[Droop Filter] 697 [Torq Red CurlLim] 13
Stop Modes [Fast Stop Time] 38 [Closing Speed] 1262 [Ramp In Zero En] 1265
[Spd 0 Trip Delay] 627 [Opening Delay] 1263 [Actuator Delay] 1266
Restart Modes [Start At Powerup] 1344 [Powerup Delay] 1345
Adaptv Regulator [Adaptive Spd En] 181 [Adaptive Joint 1] 186 [Adaptive | Gain2] 191
[Adaptive Reg Typ] 182 [Adaptive Joint 2] 187 [Adaptive P Gain3] 192
[Adaptive Ref] 183 [Adaptive P Gain1] 188 [Adaptive | Gain3] 193
[Adaptive Spd 1] 184 [Adaptive | GainT] 189
[Adaptive Spd 2] 185 [Adaptive P Gain2] 190
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Applications P1 Control (Enable PI] 769 [PI Prop Gain PID] 765 [PI Central v3] 778
. [PI Output] m [Pl Integral Gain] 764 [Pl Central v sel] 779
s [PI Steady Thrsh] 695 [PI Upper Limit] 784 [PI Central vs0] 780
[PID Steady Delay] 731 [PI Lower Limit] 785 [PI Central vs1] 781
[Pl nit Prop Gn] 793 [PI Central v1] 776 [Plintegr freeze] 783
[Plnit Intgl Gn] 734 [PI Central v2] 771
PD Control [Enable PD] 770 [PD Prop Gain 2] 788 [PD Deriv Gain 1] 766
[PD Output PID] YAl [PD Prop Gain 3] 790 [PD Deriv Gain 2] 789
[PD Prop Gain 1] 768 [PD Deriv Filter] 767 [PD Deriv Gain 3] 791
PID Control [Enable PI PD] 1258 [PID Target] 782 [PID Clamp] 757
[PID Output] 774 [PID Output Scale] 773 [PID Setpoint 0] 760
[Feed Fwd PID] 758 [PID Output Sign] 772 [PID Setpoint 1] 761
[Real FF PID] 418 [PID Feedback] 763 [PID Setpoint Sel] 762
[PID Source] 786 [PID Error] 759 [PID Accel Time] 1046
[PID Source Gain] 781 [PID Error Gain] 1254 [PID Decel Time] 1047
Init Diam Calc [Diameter Calc] 79 [Gear Box Ratio] 797 [Diameter Calc St] 800
[DncrPosSpd] 795 [Dancer Constant] 798
[Max Deviation] 79 [Minimum Diameter] 799
Diameter Calc [Minimum Diameter] 799 [Line Speed Pct] 1160 [Diam Preset 1] 1165
[Max Diameter] 1153 [Line Spd Thresh] 1155 [Diam Preset 2] 1166
[Roll Diameter] 1154 [Base Omega] 1163 [Diam Preset 3] 1167
[Diam Threshold] 1158 [Diameter Filter] 1162 [Diam Preset Sel] 1168
[Diameter Reached] 159 [Diam Init Filter] 1206 [Diameter Reset] 157
[Winder Type] 1187 [Diam Stdy Delay] 1207 [Diam Calc Dis] 1161
[Line Spd Source] 1204 [Diam Inc Dec En] 1205
[Line Spd Gain] 1156 [Diam Preset 0] 1164
Winder Functions [Torque Winder En] 1209 [InertiaCompCnst] 1191 [Ref Line Speed] 1286
[Tension Ref] 1180 [InertiaCompVar] 1192 [W Target] 1210
[Act Ten Ref Pct] 1194 [Static Friction] 174 [W Reference] 1217
[Torq Current Pct] 1193 [Static F Zero] 1287 [Winder Side] 1201
[Int Acc Calc En] 1183 [Dynamic Friction] 175 [W Gain] 1202
[Time AccDec Min] 1182 [Actual Comp] 1213 [W Offset] 1199
[Acc DecFilter] 1212 [Closed Loop En] 1214 [Offs Accel Time] 1198
[Line Accel Pct] 1184 [Close Loop Comp] 1208 [Speed Match] 1195
[Line Decel Pct] 1185 [Tension Scale] 1181 [Spd Match Gain] 1200
[Line FastStp Pct] 1186 [Taper Enable] 1176 [Spd Match Acc] 1196
[Accel Status] 1188 [Initial Diameter] n7 [Spd Match Dec] 197
[Decel Status] 1189 [Final Diameter] 178 [Spd Match Torque] 1216
[Fast Stop Status] 1190 [Tension Reduct] 179 [Spd Match Compl] 1203
[Variable J Comp] 17N [Speed Demand En] 1215 [Jog TW Enable] 1256
[Constant J Comp] 172 [Ref Spd Source] 1284 [Jog TW Speed] 1255
[Materl Width Pct] n73 [Ref Speed Gain] 1285
Torque Prove [Torg Prove (fg] 1100 [Spd Band Intgrtr] 1106 [Float Tolerance] nm
[Torq Prove Setup] 1101 [Brk Release Time] 1107 [MicroPsnScalePct] 1n12
[Torq Prove Sts] 1103 [Brk Set Time] 1108 [ZeroSpdFloatTime] 1m3
[Torq Limit Slew] 1104 [Brk Alarm Travel] 1109 [Brake Test Torq] 4
[Speed Dev Band] 1105 [Brk Slip Count] 1110
Scale Blocks [ScaleT Input] 484 [Scale3 Input] 1218 [Scale5 Input] 1236
[Scale1 Output] 485 [Scale3 Output] 1219 [Scale5 Output] 1237
[Scale1 Mul] 486 [Scale3 Mul] 1220 [Scale5 Mul] 1238
[Scale1 Div] 487 [Scale3 Div] 1221 [Scale5 Div] 1239
[Scale1In Max] 488 [Scale3 In Max] 1222 [Scale5 In Max] 1240
[Scale1 In Min] 489 [Scale3 In Min] 1223 [Scale5 In Min] 1241
[Scale1In Off] 490 [Scale3 In Off] 1224 [Scale5 In Off] 1242
[Scale1 Out Off] 491 [Scale3 Out Off] 1225 [Scale5 Out Off] 1243
[Scale1In Abs] 492 [Scale3 In Abs] 1226 [Scale5 In Abs] 1244
[Scale2 Input] 553 [Scale4 Input] 1227 [Scale6 Input] 1245
[Scale2 Output] 554 [Scale4 Output] 1228 [Scale6 Output] 1246
[Scale2 Mul] 555 [Scale4 Mul] 1229 [Scale6 Mul] 1247
[Scale2 Div] 556 [Scale4 Div] 1230 [Scale6 Div] 1248
[Scale2 In Max] 557 [Scale4 In Max] 1231 [Scale6 In Max] 1249
[Scale2 In Min] 558 [Scale4 In Min] 1232 [Scale6 In Min] 1250
[Scale2 In Off] 559 [Scale4 In Off] 1233 [Scale6 In Off] 1251
[Scale2 Out Off] 560 [Scale4 Out Off] 1234 [Scale6 Out Off] 1252
[Scale2 In Abs] 561 [Scale4 In Abs] 1235 [Scale6 In Abs] 1253
Rockwell Automation Publication 20P-UMO001TM-EN-P - November 2017 123



Chapter 3

Programming and Parameters

File Group Parameters
Utility Reference Config [Direction Mode] 1322 [Man Ref Preload] 210 [MOP Select] 1375
. [Save HIM Ref] 209 [MOP Ref Config] 249
Drive Memory [Param Access Lvl] m [Reset Defaults] 258 [Language] 302
Diagnostics [Drive Status 1] 381 [Spd Limit Active] 3N [Ramp Select 1] 404
[Drive Status 2] 382 [Speed Threshold] 393 [Spd Fdbk State] 651
[Speed Ref Source] 1329 [Torque Positive] 346 [Reslvr Error Cnt] 432
[Spd Ref Sel Sts] 1330 [Torque Negative] 347 [MtrOvrld Status] 1290
[Last Stop Source] 1402 [MOP Inc Active] 39 [TestPoint Sel] 1381
[Start Inhibits] 1403 [MOP Dec Active] 397 [TestPoint Data] 1382
[Drive Logic Rslt] 1328 [Spd Select 0] 400 [TaskLoad 1 ms] 1384
[At Speed] 394 [Spd Select 1] 401 [TaskLoad 2 ms] 1385
[At Zero Speed] 395 [Spd Select 2] 402 [TaskLoad 8 ms] 1386
[CurrLimit Active] 349 [Ramp Select 0] 403
Faults [Clear Fault Que] 263 [Fault 2 Code] 1352 [Fault 2 Time] 1362
[Fault Clear] 1347 [Fault 3 Code] 1353 [Fault 3 Time] 1363
[Fault Clr Mode] 1348 [Fault 4 Code] 1354 [Fault 4 Time] 1364
[StatusT at Fault] 1349 [Fault 5 Code] 1355 [Fault 5 Time] 1365
[Status2 at Fault] 1350 [Fault 6 Code] 1356 [Fault 6 Time] 1366
[Fault Arm Amps] 1371 [Fault 7 Code] 1357 [Fault 7 Time] 1367
[Fault Speed] 1372 [Fault 8 Code] 1358 [Fault 8 Time] 1368
[Fault Field Amps] 1373 [Fault 9 Code] 1359 [Fault 9 Time] 1369
[Fault Voltage] 1374 [Fault 10 Code] 1360 [Fault 10 Time] 1370
[Fault 1 Code] 1351 [Fault 1 Time] 1361
Alarms [Drive Alarm 1] 1380 [FldLoss Flt Cfg] 473 [UnderVIt Fit Dly] 470
[Drive Alarm 2] 1394 [FldLoss Flt Dly] 475 [OverCurrent Thr] 584
[OverVolt Flt Cfg] 203 [Spd Loss FIt Cfg] 478 [Overspeed Val] 585
[Aux Inp Flt Cfg] 354 [MtrOvrld Fit Cfg] 479 [SSC Threshold] 409
[OverTemp Fit Cfg] 365 [UnderVolt Thresh] 481
User Defined [UsrDsplyMult0] 50 [UserDefined14] 517 [UsrDefBitWrdA15] 535
[UsrDsplyDiv0] 51 [UserDefined15] 518 [UsrDefBitWrdB] 536
[UsrValMult1] 53 [UsrDefBitWrdA] 519 [UsrDefBitWrdB0] 537
[UsrValDiv1] 54 [UsrDefBitWrdAO] 520 [UsrDefBitWrdB1] 538
[UserDefined0] 503 [UsrDefBitWrdA1] 521 [UsrDefBitWrdB2] 539
[UserDefined1] 504 [UsrDefBitWrdA2] 522 [UsrDefBitWrdB3] 540
[UserDefined2] 505 [UsrDefBitWrdA3] 523 [UsrDefBitWrdB4] 541
[UserDefined3] 506 [UsrDefBitWrdA4] 524 [UsrDefBitWrdB5] 542
[UserDefined4] 507 [UsrDefBitWrdA5] 525 [UsrDefBitWrdB6] 543
[UserDefined5] 508 [UsrDefBitWrdA6] 526 [UsrDefBitWrdB7] 544
[UserDefined6] 509 [UsrDefBitWrdA7] 527 [UsrDefBitWrdB8] 545
[UserDefined7] 510 [UsrDefBitWrdA8] 528 [UsrDefBitWrdB9] 546
[UserDefined8] 51 [UsrDefBitWrdA9] 529 [UsrDefBitWrdB10] 547
[UserDefined9] 512 [UsrDefBitWrdA10] 530 [UsrDefBitWrdB11] 548
[UserDefined10] 513 [UsrDefBitWrdA11] 531 [UsrDefBitWrdB12] 549
[UserDefined11] 514 [UsrDefBitWrdA12] 532 [UsrDefBitWrdB13] 550
[UserDefined12] 515 [UsrDefBitWrdA13] 533 [UsrDefBitWrdB14] 551
[UserDefined13] 516 [UsrDefBitWrdA14] 534 [UsrDefBitWrdB15] 552
Communications Comm Control [DPI Baud Rate] 589 [DPI Fdbk Select] 1321 [DPI Port Value] 1343
[DPI Port Sel] 590
Masks & Owners [Logic Mask] 591 [MOP Mask] 598 [Reference Owner] 604
[Start Mask] 592 [Local Mask] 599 [Accel Owner] 605
[Jog Mask] 593 [Decel Mask] 631 [Fault Clr Owner] 606
[Direction Mask] 594 [Stop Owner] 600 [MOP Owner] 607
[Reference Mask] 595 [Start Owner] 601 [Local Owner] 608
[Accel Mask] 596 [Jog Owner] 602 [Decel Owner] 609
[Fault CIr Mask] 597 [Direction Owner] 603
Datalinks [Data In A1] 610 [Data In D1] 616 [Data Out C1] 622
[Dataln A2] 611 [Data In D2] 617 [Data Out C1] 623
[Data In B1] 612 [Data Out A1] 618 [Data Out D1] 624
[DataIn B2] 613 [Data Out A2] 619 [Data Out D2] 625
[Data In C1] 614 [Data Out B1] 620 [Data In Val Sel] 1319
[DataIn (2] 615 [Data Out B2] 621 [Data In SelData] 1320
Security [Logic Mask] 591 [Write Mask Act] 1377 [Port Mask Act] 1379
[Logic Mask Act] 1376 [Write Mask (fg] 1378
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Input / Output Analog Inputs [Anlg In1 Sel] 70 [Anlg In2 Offset] 79 [Anlg In2 Target] 296
i [Anlg In1 Config] 71 [Anlg In2 Tune] 260 [Anlg In3 Target] 297
-0 [Anlg In1 Scale] 72 [Anlg In2 Filter] 801 [Anlg In1 Cmp] 1042
[AnlgT Tune Scale] 73 [Anlg In3 Sel] 80 [AnlgIn1 Cmp Err] 1043
[Anlg In1 Offset] 74 [Anlg In3 Config] 81 [Anlg In1 Cmp DIy] 1044
[Anlg In1 Tune] 259 [Anlg In3 Scale] 82 [AnlgIn1 Cmp Eq] 1045
[Anlg In1 Filter] 792 [Anlg3 Tune Scale] 83 [Analog In1 Value] 1404
[Anlg In2 Sel] 75 [Anlg In3 Offset] 84 [Analog In2 Value] 1405
[Anlg In2 Config] 76 [Anlg In3 Tune] 261 [Analog In3 Value] 1406
[Anlg In2 Scale] 7 [Anlg In3 Filter] 802
[Anlg2 Tune Scale] 78 [Anlg In1 Target] 295
Analog Outputs [Anlg Out1 Sel] 66 [Anlg Out4 Sel] 69 [Analog Out3 Scale] 64
[Anlg Out2 Sel] 67 [Analog Out1 Scale] 62 [Analog Out4 Scale] 65
[Anlg Out3 Sel] 68 [Analog Out2 Scale] 63
Digital Inputs [ContactorControl] 1391 [Digital In12 Sel] 144 [Dig In Term 1] 565
[Dig In Status] 564 [Inversion In 1] 1276 [Dig In Term 2] 566
[Digital In1 Sel] 133 [Inversion In 2] 1277 [Dig In Term 3] 567
[Digital In2 Sel] 134 [Inversion In 3] 1278 [Dig In Term 4] 568
[Digital In3 Sel] 135 [Inversion In 4] 1279 [Dig In Term 5] 569
[Digital In4 Sel] 136 [Inversion In 5] 1280 [Dig In Term 6] 570
[Digital In5 Sel] 137 [Inversion In 6] 1281 [Dig In Term 7] 571
[Digital In6 Sel] 138 [Inversion In 7] 1282 [Dig In Term 8] 572
[Digital In7 Sel] 139 [Inversion In 8] 1283 [Dig In Term 9] 573
[Digital In8 Sel] 140 [Inversion In 9] 1387 [Dig In Term 10] 574
[Digital In9 Sel] 141 [Inversion In 10] 1388 [Dig In Term 11] 575
[Digital In10 Sel] 142 [Inversion In 11] 1389 [Dig In Term 12] 576
[Digital In11 Sel] 143 [Inversion In 12] 1390
Digital Outputs [Dig Out Status] 581 [Digital Out7 Sel] 151 [Inversion Out 4] 1270
[Digital Out1 Sel] 145 [Digital Out8 Sel] 152 [Inversion Out 5] 1271
[Digital Qut2 Sel] 146 [Relay Out 1 Sel] 1392 [Inversion Out 6] 1272
[Digital Out3 Sel] 147 [Relay Out 2 Sel] 629 [Inversion Out 7] 1273
[Digital Out4 Sel] 148 [Inversion Out 1] 1267 [Inversion Out 8] 1274
[Digital Qut5 Sel] 149 [Inversion Out 2] 1268 [Inversion Relay1] 1393
[Digital Qut6 Sel] 150 [Inversion Out 3] 1269 [Inversion Relay2] 1275
DPI Inputs [DPIP1 Select] 1323 [DPIP3 Select] 1325 [DPIP5 Select] 1327

[DPI P2 Select] 1324 [DPIP4 Select] 1326
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S 3
@ § o |Parameter Name & Description g =2
| & = | Seepage 117 for symbol descriptions Values [=) o<
44 [Speed Ref A] o . Default: Read Only 16-bit 45
Displays the first spegd referencg of the drive in rpm. This pgrameter can be Min/Max: —/ 1.3 x Par 45 [Max Ref Speed] ® Int
sourced from many signals and is the factory default selection for Par 70 Units: fpm
[Anlg In1 Sel]. See block diagram Speed Reference Selection on page 365 for :
possible source signals. () The value of [Max Ref Speed] cannot exceed 6000 rpm.
Note: The maximum value of this parameter was changed from —/+ Par 45
for firmware revision 3.001.
47 [§peed Ref A Pct] . Default: Read Only Real |45
Displays the ﬁr.st speed reference of the drive as a percentage of Par 45 [Max Min/Max: /41300
Ref Speed]. This parameter can be sourced from many signals. See block Units: %
diagram Speed Reference Selection on page 365 for possible source signals. )
Notes: This parameter can be assigned to an analog input. The min. and max.
values of this parameter were changed from —/4-100.0 for firmware revision
3.001.
48 [Speed Ref B] ) Default: Read Only 16-bit |45
Displays the second spegd reference of the.dnve in rpm. This parameter @n |y tio/Max: —/+ 1.3 xPar 45 [Max Ref Speed] @ Int
be sourced from many signals. See block diagram Speed Reference Selection Units: pm
