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Important User Information

Solid-state equipment has operational characteristics differing from those of electromechanical equipment. Safety
Guidelines for the Application, Installation and Maintenance of Solid State Controls (publication SGI-1.1 available from
your local Rockwell Automation” sales office or online at http://www.rockwellautomation.com/literature/) describes some
important differences between solid-state equipment and hard-wired electromechanical devices. Because of this difference,
and also because of the wide variety of uses for solid-state equipment, all persons responsible for applying this equipment
must satisfy themselves that each intended application of this equipment is acceptable.

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.

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.

> D> B

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

Allen-Bradley, ControlLogix, MicroLogix, DriveExplorer, DriveExecutive, Encompass, PowerFlex, Rockwell Software, Rockwell Automation, and TechConnect are trademarks of Rockwell Automation, Inc.

Trademarks not belonging to Rockwell Automation are property of their respective companies.


http://literature.rockwellautomation.com/idc/groups/literature/documents/in/sgi-in001_-en-p.pdf
http://www.rockwellautomation.com/literature/
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Preface

Overview

Pre-migration

Page
Overview 5
Pre-migration b
Additional Resources 6

The purpose of this publication is to assist in migrating from a 1395, 1397, or
FlexPak 3000 DC drive to a PowerFlex* DC drive. Please refer to the respective
User Manual, Technical Data and/or Installation Instructions for more detail.

This publication contains these chapters:

o Chapter 1: Drive Comparisons

Contains comparisons of the specifications, features, drive catalog
numbers, dimensions, power and control terminals, and feedback options
of the 1395, 1397, and FlexPak 3000 DC drives to the PowerFlex DC
drive. This chapter also provides information on the user-installed options,
contactors and recommended fuses for the PowerFlex DC drive.

Chapter 2: Wiring Examples

Contains comparisons of the drive configuration, control wiring and
parameters of the 1395, 1397, and FlexPak 3000 DC drives to the
PowerFlex DC drive.

Chapter 3: Network Communication

Identifies the 1395, 1397, and FlexPak 3000 drives network options that
can be migrated to networks used by the PowerFlex DC drive. This
chapter also provides overview information for the velocity reference/
feedback, I/O adaptors, 16 bit-based processors (PLC 5) and provides
information for Quest (a Rockwell Automation Encompass™ partner), that
offers a remote I/O to EtherNet/IP communication convertor migration
solution.

Best Practices

Upload and save the drive parameters via DriveExplorer™ or
DriveExecutive™ If you cannot connect to the drive online, manually
record the drive parameter values.

Record the motor nameplate data, record and label all power, motor, and
digital and analog I/O control wiring.

Upload and save any network files and Programmable Logic Controller

(PLC) programs.

Update and/or markup any changes to hardware prints.
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Preface

Additional Resources

These documents contain additional information concerning related products

from Rockwell Automation.

Resource

Description

1395 DC Drive, 800. .. 1250 Hp, Firmware Versions 5.xx-9.30
User Manual, publication 1395-UM006

Provides the necessary information to install, program,
start up and maintain the 1350 A and 2250 A version of
the 1395 DC drive.

1395 Digital DC Drive Firmware Versions 5xx. ..10.10/9.30
User Manual, publication 1395-UM003

Provides the necessary information to install, program,
start up, and maintain the1395 DC drive.

Bulletin 1395 Digital DC Drive in Bulletin 2361 MCCs User
Manual, publication 2361-5.01.

Provides instructions for installing and operating a
high-horsepower 1395 drive.

1397 DC Drive Firmware 2.xx User Manual, publication
1397-UM000

Provides information necessary to install, program,
start up, and maintain the 1397 DC drive.

FlexPak 3000 Digital DC Drive Hardware Reference,
Installation and Troubleshooting Version 4.3, publication
FP3-UM012

Provides information necessary to install, start up, and
troubleshoot the FlexPak 3000 DC drive.

FlexPak 3000 Digital DC Drive Software Reference Manual
Version 4.3, publication FP3-UM013

Describes the software of the FlexPak 3000 DC drive.

PowerFlex Digital DC Drive User Manual, publication
20P-UM001

Provides the basic information needed to install, start
up, program, and troubleshoot the PowerFlex DC drive.

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

Provides information on drive specifications and
features.

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.ab.com

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

You can view or download publications at

http:/www.rockwellautomation.com/literature/. To order paper copies of

technical documentation, contact your local Allen-Bradley® distributor or

Rockwell Automation sales representative.
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View All Publications for a Specific Drive

You can view a list of all available publications for a specific drive on the Rockwell
Automation Literature Library. For example, to view all publications for the 1397

drive, follow these steps:

1. On the Rockwell Automation Literature Library Home page, click

Drives (Allen-Bradley).

LITERATURE LIBRARY

Browse
Products Industries & Applications
[+] Expand All
+ Condition Monitoring
Condition Sensing Switches and Controls
+ Connection Systems
+ Control Circuit and Load Protection

+ Critical Process Control & Safety Systems (ICS Triplex)

+ Drive Systems

Drives (Allen-Bradley) |

+ Drives (Reliance ElectricTM)

2. Scroll down and click 1397.

DC Drives

Services & Support

The list of available publications for the Bulletin 1397 DC drive are

displayed.

DRIVES (ALLEN-BRADLEY)
DC Drives

Not finding what you're looking for? Also see: Drives (Mlen-Bradley) » General Information
Page: 12 [Mext]

Showing 1 - 20 of 25

Sort: | Title V| |A5cend1'ng V| ﬂ Mew Search: | Keyword V| | | ﬂ :f::_-:e_?piar:-
Title Cat. No(s).Pub. Type Pub. Mo. Language Date Info  PDF
1370 DC Loop Contactors, Lugs and Dynamic Brakes 20P, 1370 Technical Data 1370-TDO01 A-EN-P English October 2008 @ E}QBKB
1397 115V AC Control Interface Card Inst. 1397 Installation Instructions 1397-5.18 English March 1997 @ QEQKB
1397 150HP AC Line Disconnect Inst. 1397 Installation Instructions 1397-5.21 English July 1997 @ mzzgy‘g
1397 200-300HP AC Line Disconnect Inst. 1397 Instalation Instructions 1397-5.27 English October 1997 @ EZC-EKB
1397 250-600HP DB Resistor Kit Inst. 1397 Installation Instructions 1397-5.32 English August 1998 @ @4”"3
1397 400-600 Hp Inverter Fault Circuit Breaker - IFB600 1397 Installation Instructions 1397-5.29 English September 1998 @ nggy‘g
1397 400-600 HP 5CR Replacement 1397 Service Buletin 1397-5B001C-EN-P English August 2006 @ @ 2425KB
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Notes:
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Chapter 1

Drive Comparisons

This chapter provides comparisons of each drives specifications and features,
catalog number explanations, ratings, dimensions, power and control wiring and

options.
Topic Page
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Bulletin 1395 to PowerFlex DC Drive Conversions 30
Bulletin 1397 to PowerFlex DC Drive Conversions 32
FlexPak 3000 to PowerFlex DC Drive Conversions 34
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Bulletin 1395 Drive Approximate Dimensions 36
Bulletin 1397 Drive Approximate Dimensions 39
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Chapter1  Drive Comparisons

This section compares the specifications and features of your existing 1395, 1397,

Specifications and Features
or FlexPak 3000 DC drive to the PowerFlex DC drive.

Table 1- Drive Specification and Feature Comparisons

Attributes 1395 1397 FlexPak 3000 PowerFlex DC
(atalog Reference 1395... 1397... 20P...
ACInput Ratings
100...115V n/a n/a n/a n/a
200...240V 0.75...224kW 1.1 11TkW 1.5...300 Hp 1.5...300 Hp
1...300 Hp 1.5...150 Hp 7...1000 A 7...1050A
400...480V 1.5...500 Hp (400 VD() 2.2...448 kW 3...600 Hp 2...900 Hp
2...600 Hp (500 VDC) 3...600 Hp 6...960A 4.1...1494 A
500...600V n/a n/a n/a n/a
690V n/a n/a n/a n/a
Ambient Temperature Limit IP00 / Open =55°C IP00 / Open =55°C IP00 / Open =55°C 1P20 / Open =50°C
(55°Cwith derating)
Field Supply Single phase internal or external Single phase internal Single phase internal 150V and 300V, current reg.
single phase internal or external
EMCFilters n/a External External External
Armature Input Type 6-pulse 6-pulse 6-pulse 6-pulse standard

Performance

Overload Capability

Heavy Duty Application

Heavy Duty Application

Heavy Duty Application

Heavy Duty Application

150%-60 s 150%-60s 150%-60s 150%-60s
200%-10s 200%-55 200%-55 200%-3s
260%-5s

Control Performance

Full wave, full control, 6-SCR

Full wave, full control, 6-SCR

Full wave, full control, 6-SCR

Full wave, full control, 6-SCR

Control Features Drive overload protection Drive overtemp. protection Drive overtemp. protection Drive overload protection
Pl control (Spd or Trq) Pl control (Spd or Trq) Pl control (Spd or Trq) PID control (Spd or Trq)
Spd/Trg/Min/Max/Sum Inertia compensation Inertia compensation Adaptive gain
Droop Droop Droop Droop
Feedback loss switchover Pl outer control loop / Process Pl outer control loop / Process Feedback loss switchover
trim trim Winder control
WebPak 3000 (winder app.)
Operating Speed Range 100:1 encoder 200:1 encoder 200:1 encoder 1000:1 DC tachometer
100:1 armature feedback
1000:1 encoder
Field Control Field economize Fixed field - standard Fixed field - standard Field economize
Field weakening Regulated - optional, provides Regulated - optional, provides Field weakening
field economize and weakening | field economize and weakening
10 Rockwell Automation Publication PFLEX-AP009A-EN-P - September 2012



Drive Comparisons

Chapter 1

Table 1 - Drive Specification and Feature Comparisons (Continued)

Attributes

1395

1397

FlexPak 3000

PowerFlex DC

Interface

User Interface

Programming/Control terminal
Remote terminal

Local ScanPort HIMs
Remote ScanPort HIMs

Five-language graphical LCD
Operator Interface Module (OIM)

Local PowerFlex HIMs
Remote PowerFlex HIMs

DriveExecutive DriveExplorer (53000 Control/Configuration DriveExplorer
DriveExecutive Software DriveExecutive
Connected Components
Workbench
Communications Options ControlNet Internal - ScanPort Internal - Serial Internal - DPI
Remote /0 DeviceNet AutoMax network BACnet
DH+ ControlNet DeviceNet DeviceNet
Serial Remote 1/0 ControlNet ControlNet
Node adapter board (PLC3/5) DF1/DH485 Profibus EtherNet/IP
Multi-communication board Interbus - S Remote 1/0 (7
RS485 DF-1
RS485 HVAC
Modbus RTU
Modbus/TCP)
PROFIBUS DP
Interbus - S
Preset Speeds 5 3 (with 1/0 expansion) 3 (with 1/0 expansion) 7
Standard Analog Inputs 0 2 fixed 2 fixed 3 configurable
(12 bit +sign, £1VormA, £1V) | (12 bit+sign, £1VormA, £1V) | (11 bit + sign, each £V or mA)
Standard Digital Inputs 4 fixed 10 - Fixed 10 - Fixed 8 - Configurable
24V DC 24V DC 24V DC 24V DC
Standard Analog Outputs 0 2 - Configurable 2 - Configurable 2 - Configurable
(12 bit + sign, each £V) (12 bit + sign, each £V) (11 Bit + sign, each £V)
Standard Digital Outputs 1 fixed 3 fixed 3 fixed 4 configurable (24V DC)
24V DC 24V DC 24V DC 2 configurable relay (N.0.)
Optional I/0 Discrete Adapter 2 analog outputs 2 analog outputs 2 configurable analog outputs
(4 digital inputs, 2 digital 2 analog inputs 2 analog inputs 4 configurable digital inputs
OUtPLgrS]"a foan:l(t)gd?sgm 4 5 fixed digital inputs 5 fixed digital inputs 4 configurable digital outputs
Di ?tal Isef 2 configurable digital outputs 2 configurable digital outputs 115V ACinterface
(1 fixed inpugt, 10 digital inputs, 1 pulse train input 1 pulse train input
5 digital outputs, 2 analog inputs, 1 pulse train output 1 pulse train output
2 analog outputs) 120V AC external interface
Protection
Motor OL Protection Yes Yes Yes Yes
Field Loss Yes Yes Yes Yes
Feedback Loss Yes Yes Yes Yes
Under & Over Voltage Protection - Yes Yes Yes

Dynamic Braking Armature regen or dynamic Armature regen or dynamic Armature regen or dynamic Armature regen or dynamic
braking resistor braking resistor braking resistor braking resistor

Over Current Yes Yes Yes Yes

MOVs Field bridge only - - -

Rockwell Automation Publication PFLEX-APOO9A-EN-P - September 2012
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Chapter1  Drive Comparisons

Table 1 - Drive Specification and Feature Comparisons (Continued)

Attributes 1395 1397 FlexPak 3000 PowerFlex DC
Input Power
120V AC£10% n/a n/a n/a n/a
200...240V AC+10% 47...63 Hz 48...62 Hz 47...63Hz 47...63Hz
380...480V AC+10% 48...63Hz 48...62Hz 48...63Hz 47...63Hz
500...600V AC£10% n/a n/a n/a 47...63Hz
Single Phase n/a n/a n/a n/a
Three Phase Al Al Al Al
Input Inductor 3% required 3% required 3% recommended 3% recommended
Logic Ride-thru - - - 0.5...2.0s
Power Ride-thru None None None 15 ms at full load
Extended Power Ride-thru No No No No
Transient Protection Mov - - -
Dynamic Braking Optional Optional Optional Optional
Output Power
120V DC n/a n/a n/a n/a
240V DC 1...300 Hp 1.5...300 Hp 1.5...300 Hp 1.5...300 Hp
500V DC 2...600 Hp 3...600 Hp 3...600 Hp 2...900 Hp
600V DC n/a n/a n/a 50...1250 Hp
700V DC n/a n/a n/a 400...1400 Hp
Efficiency (100% Speed & Load) - 99.30% 99.30% -
Power Factor 88% @ max speed 88% @ max speed 88% @ max speed Speed dependent
Output Power Device SCR SCR SR SR
Protection
Ground Fault - No No Yes
Ground Warning - No No No
Current Limit Yes Yes Yes Yes
Over Current Yes Yes Yes Yes
Electronic Overload Yes No - -
Overload Meets NEC per UL - No - -
Speed Sensitive Overload - No - -
Enclosure
Open/1P20 Yes Yes Yes Yes

12 Rockwell Automation Publication PFLEX-APOO9A-EN-P - September 2012



Drive Comparisons ~ Chapter 1

Table 1 - Drive Specification and Feature Comparisons (Continued)

Attributes 1395 1397 FlexPak 3000 PowerFlex DC
Certification
UL Yes Yes Yes Yes
Canadian Standards (CSA) Yes Yes Yes Yes
CE - EMC (EN 50081-1) No No (has EN 50081-2) - -
CE - EMC (EN 50082-2) No No (has EN 50082-1) - -
CE- EMC (EN 61800-3) No No (has EN 292) - Yes
CE-LV(EN50178) No No (has EN 1050) - Yes
CE- LV (EN 60204) No No (has EN 1037) - -
(-Tick No No - Yes
EMC Emission Levels
2nd Environment No - - -
1st Environment / Class A No - - -
(lassB No - - -
Programming/Control Panel
Drive Display: LD LD LD LD
Lines and Characters 4x16 216 4x16 x21
Start Yes Yes Yes Yes
Stop Yes Yes Yes Yes
Jog Yes Yes Yes Yes
Direction Yes Yes Yes Yes
Analog Potentiometer No Yes No Yes
Digital Inc./Dec. Yes Yes Yes Yes
Languages 1 5 4 1(7 - firmware version 3.001 and
later)
IP Ratings 20 20/54/66 - 20
Remote Display: LD LD LD LD
Lines and Characters 4x16 2x16 3x16 m21
Process Display Yes (3) Yes (1) Yes (1) Yes (2)
Languages 1 5 4 1
Handheld Terminal Yes HIM/GPT No Use the drive display
Copy Cat Feature No Yes No Yes
Multiple Drive Control from 1 No No No No
Unit
IP Ratings 20 20/54/66 20

Rockwell Automation Publication PFLEX-APOO9A-EN-P - September 2012
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Chapter1  Drive Comparisons

Table 1 - Drive Specification and Feature Comparisons (Continued)

Attributes 1395 1397 FlexPak 3000 PowerFlex DC
Control Inputs
Number of Control Terminals 51 32 32 48
Terminal Type Fixed, screw type Fixed, screw type Fixed, screw type Pull apart, screw type
Control Inputs 24V DCor 115V AC 24V DCor 115V AC (opt) 24V DCor 115V AC (opt) 24V DCor 115V AC (opt)
Programmable Control Inputs 5 0 1 standard, 5 optional n
Jog Speeds (independent) 2 1 1 1
MOP Input Yes Yes (optional) Yes (optional) 1
Pulse Train Input Yes (optional) Yes Yes (optional) No
Preset Speeds 5 3 (with 1/0 expansion) 3 (with 1/0 expansion) 7
Hardware Enable Yes (E-Coast) Yes (Coast Stop) Yes (Coast Stop) Yes (Coast Stop)
Safety Input No No No No
Signal Inputs
Remote Speed Potentiometer Yes Yes Yes Yes
Voltage Input (DC) 0...+10v +10V +10V +10V
Current Input n/a 4...20mAor10...50 mA 4...20mAor10...50 mA 0...20mAor4...20 mA
Analog Bipolar (ref & dir) - Yes Yes Yes
Analog Trim Function - Yes Yes Yes
Analog Signal Inversion - No No No
Analog Input Scaling Scale and offset Yes Yes Scale and offset
Control Outputs
Relay Form A 3 3 3 2
Relay Form B 0 0 0 0
Relay Form C 0 0 0 0
Open Collector n/a n/a n/a 4
Programmable Outputs 2 2 (optional) 2 (optional) 4 (standard), 4 (optional)
Signal Outputs
Analog Outputs (4) £10V DC (2) £10VDC (2) +/-10VDC 2 (standard), 2 (optional)
+10VDC
Analog Output Scaling Yes Yes Yes Yes
Pulse Train Output No 1 (optional) 1 (optional) No
Analog Output Update Rate 6ms - - 2ms

14
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Drive Comparisons ~ Chapter 1
Table 1 - Drive Specification and Feature Comparisons (Continued)
Attributes 1395 1397 FlexPak 3000 PowerFlex DC
Communication
Drive Protocol SCANport Serial DPI
Bluetooth Yes No Yes
Remote I/0 Yes Yes No Yes
Serial Yes 232/422/485 232 232/485
DF1 Yes Yes No Yes
DH485 No Yes No No
DH+ Yes No No No
BACNet No No No Yes
DeviceNet No Yes Yes Yes
ControlNet Yes Yes Yes Yes
EtherNet/IP No Yes No Yes
Profibus DP No No Yes Yes
Interbus S No No Yes Yes
Modbus RTU No No No Yes
Modbus/TCP No No No Yes
Metasys N2 No No No Yes
Siemens P1 No No No Yes
PCSoftware DriveExecutive / DriveTools 32 DriveExplorer / DriveTools 32 (53000 DriveExplorer / DriveExecutive /
Connected Components
Workbench
Features
Analog Signal Loss Select No No No No
Application Macros/Function No No No No
Blocks
Auto Restart (after power loss) No No No Yes
Droop Yes Yes Yes Yes
Fault Reset/Run no No No No
Field Economizer Yes With option With option Standard
Torque Taper (Field Weakening) | Yes With option With option Standard
Ramp to Hold No No No No
Factory Default Reset - Yes Yes Yes
Flying Start No Yes Yes Yes
Program While Drive Running Partial Partial Partial Partial
S-curve Acc/Dec Yes Yes Yes Yes
Zero Speed Signal Yes Yes Yes Yes
Torque Proving No No No No
Winder No No WebPak 3000 Yes
Trending Yes No (53000 DriveExecutive
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Chapter 1

Drive Comparisons

Table 1 - Drive Specification and Feature Comparisons (Continued)

Attributes 1395 1397 FlexPak 3000 PowerFlex DC
Control Modes
Closed Loop Yes Yes Yes Yes
Process Control Speed Speed Speed Speed
Process Control Torque Torque Torque Torque
Speed Profiles No No No Yes
Position Control No No Yes Yes
Droop Yes Yes Yes Yes
Speed/Torque switch-over Yes No No Yes
Speed/Torque MIN Yes No No Yes
Speed/Torque MAX Yes No No Yes
Speed/Torque SUM Yes No No Yes
Feedback Devices
Encoder Yes Yes Yes Yes
DC Tachometer Yes Yes Yes Yes
Armature Feedback Yes Yes Yes Yes
Resolver No No Yes Yes
Motor Control
Shunt Wound Yes Yes Yes Yes
Compound Wound Yes Yes Yes Yes
Series Wound - - - Non-regen only
Auto-tuning Yes Yes Yes Yes
Permanent Magnet Yes No No Yes
Speed Regulation
Speed Regulation with Encoder 0.019% of set speed 0.01% of top speed 0.01% of top speed 0.02% of set speed
0.001% of top speed
Speed Regulation with DC 0.5% of top speed (5PY) 1% 1% 0.1%
Tachometer 0.1% of top speed (B(42)
Speed Regulation with Armature 2% of top speed 2...3% of top speed 2...3% of top speed 2% of top speed
Voltage
Operating Speed Range - - - -
Operating Speed Range with 1000:1 RPM 200:1 200:1 1000:1 RPM
Encoder
Torque Regulation
Performance Accuracy 2% 5% - 1%
Speed Reference
Speed Reference Digital 4096 PU 32767 = Max Speed - 0.25RPM
Resolution Motor base/4096 = res Example:
Example: max speed /32767 = res
1750/4096 = 0.427 RPM 1750/32767 = 0.053 RPM
Speed Ref Analog Resolution 11 bit 12 bit - 15 bit
Max Speed 6 x Motor Base Speed 5000 RPM - 8000 RPM
16 Rockwell Automation Publication PFLEX-AP009A-EN-P - September 2012



Drive Comparisons ~ Chapter 1

Table 1 - Drive Specification and Feature Comparisons (Continued)

Attributes 1395 1397 FlexPak 3000 PowerFlex DC
Speed Regulator
Update Time 4ms 20 ms 5ms 2ms
(limited by analog input
reference)
Speed Regulator Encoder
Feedback Resolution Encoder PPR Encoder PPR Encoder PPR 0.5RPM
Speed Regulator Rad/Sec (max 150 140 140 170
programmable)
Speed Regulation 0.00% 0.01% 0.01% 0.02%
Operating Range 1:100 1:100 1:100 1:1000
Encoder PPR 10...32767 18...2500 18...2500 100...32770
Speed Regulator Tachometer
Feedback Resolution 12bitA/D 12bitA/D 12bitA/D 1:2000
Speed Regulator Rad/Sec 150 140 140 170
Speed Regulation 0.10% 1% 1% 0.1%
Operating Range 1:100 1:100 1:100 1:1000
Speed Regulator Armature Feedback
Feedback Resolution 12 bit 12 bit 12 bit 1:2000
Speed Regulator Rad/Sec 70 70 70 80
Speed Regulation 2.0% 2...3% 2...3% 2.0%
Operating Range 1:10 1:10 1:10 1:100
Current Regulator
Current Resolution 12 bit 12 bit 12 bit 1:2000
Accuracy - - - 1.0%
Bandwidth Rad/Sec 1000 max 200 200 500
Update Time 2ms 2ms 2ms 250 us

(1)  This item has Silver Series status. For information, refer to www.ab.com/silver
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Drive Catalog Number
Explanations

Table 2 - 230V ACInput (1...100 Hp)

Bulletin 1395 Digital DC Drive

The following tables are an explanation of the catalog numbering system for the

1395 DC drive and options.

1395 - A61 - Q- P10-X1
First Position Second Position Third Position Fourth Position
Bulletin No. Horsepower Contactor Type Options
1395 Non-Regenerative Standard Standard Optionsmm
(ode Hp Rating (ode Hp Rating (ode Option
A61N THp q 1...15Hp P10 Discrete adapter 115 VAC (Port A)
A62N 1.5Hp Q 20...30Hp P11 Discrete adapter 24VDC (Port A)
A63N 2Hp (€} 40...50Hp P12 Digital reference adapter (Port A)
A64N 3Hp 4 60...75Hp P50 Node adapter (Port B)
A65N 5Hp (&) 100 Hp P51 Multi-communication adapter (Port B)
A66N 7.5Hp P54EN ControlNet adapter board (Port A or B)
A67N 10 Hp Dynamic Braking Pz No adapter
A68N 15Hp (ode Hp Rating
AGIN 20 Hp D1 1...15Hp Other Options
A70N 25Hp D2 20...30Hp (ode Option
A7IN 30Hp D3 40...50 Hp X1 Auxiliary contact (1-N.0, 1-N.C.) @
D4 60...75Hp
Regenerative D5 100 Hp
(ode Hp Rating
A61 1Hp
A62 1.5Hp
A63 2Hp
AG4 3Hp
A65 5Hp
A66 7.5Hp
A67 10Hp
A68 15Hp
A69 20Hp
A70 25Hp
AT 30Hp
A72 40Hp
A73 50 Hp
A74 60 Hp
A75 75Hp
A76 100 Hp

(1) Multiple options are separated by dashes.
(2) Limited to one adapter in port A and one adapter in Port B.
(3) Standard on 100 Hp drives.
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Table 3 - 460V ACInput (2...200 Hp)

1395 - B63 - a- P10-X1
First Position Second Position Third Position Fourth Position
Bulletin No. Horsepower Contactor Type Options
1395 Non-Regenerative Standard Standard Options M2
(ode Hp (ode Hp (ode Option
B63N 2Hp a 2...30Hp P10 Discrete adapter 115 VAC (Port A)
B64N 3Hp Q 40...60 Hp P11 Discrete adapter 24VDC (Port A)
B65N 5Hp a 75...100 Hp P12 Digital reference adapter (Port A)
B66N 7.5Hp 4 125...150Hp P50 Node adapter (Port B)
B67N 10Hp (&) 200 Hp P51 Multi-communication adapter (Port B)
B68N 15Hp P54EN ControlNet adapter board (Port A or B)
B69N 20 Hp Dynamic Braking Pz No adapter
B70N 25Hp (ode Hp
B7IN 30Hp D1 2...30Hp Other Options
B72N 40 Hp D2 40...60 Hp (ode Option
B73N 50 Hp D3 75...100 Hp X1 Auxiliary contact (1-N.0, 1-N.C.) &)
B74N 60 Hp D4 125...150 Hp
D5 200 Hp
Regenerative
(ode Hp
B63 2Hp
B64 3Hp
B65 5Hp
B66 7.5Hp
B67 10Hp
B68 15Hp
B69 20Hp
B70 25 Hp
B71 30 Hp
B72 40Hp
B73 50 Hp
B74 60 Hp
B75 75Hp
B76 100 Hp
B77 125Hp
B78 150 Hp
B79 200 Hp

(1) Multiple options are separated by dashes.
(2) Limited to one adapter in port A and one adapter in Port B.

(3) Standard on 200 Hp drives.
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Table 4 - 230V ACInput (125...300 Hp)

1395 - A77 - E1- P30-P50-X2
First Position Second Position Third Position Fourth Position
Bulletin No. Horsepower Armature Shunt Options
1395 Non-Regenerative (ode Option Standard Options )
(ode Hp EN — No Shunt EN — No Shunt (ode Option
A7IN 125 Hp E1 1000 A for 125 Hp P30 Discrete adapter 115V AC (Port A)
A78N 150 Hp E2 1500 A for 150...200 Hp P31 Discrete adapter 24V DC (Port A)
A79N 200 Hp E3 2000 A for 250...300 Hp P32 Digital reference adapter 24V DC (Port A)
A8ON 250 Hp P50 Node adapter (Port B)
A8IN 300 Hp P52 Multi-communication adapter (Port B)
P54EN ControlNet adapter board (Port A or B)
Regenerative Pz No adapter
(ode Hp X2 Lug kit
A77 125 Hp
A78 150 Hp
A79 200 Hp
A80 250 Hp
A81 300 Hp
(1) Multiple options are separated by dashes.
(2) Limited to one adapter in port A and one adapter in Port B.
Table 5 - 460V AC Input (250...600 Hp)
1395 - B82N - E2- P30-P50-X2
First Position Second Position Third Position Fourth Position
Bulletin No. Horsepower Armature Shunt Options
1395 Non-Regenerative (ode Option Standard Options M2
(ode Hp EN — No Shunt EN — No Shunt (ode Option
B8ON 250 Hp E1 1000 A for 250 Hp P30 Discrete adapter 115V AC (Port A)
B81N 300 Hp E2 1500 A for 300. ..400 Hp P31 Discrete adapter 24V DC (Port A)
B82N 400 Hp E3 2000 A for 500...600 Hp P32 Digital reference adapter 24V DC (Port A)
B83N 500 Hp P50 Node adapter (Port B)
B84N 600 Hp P52 Multi-communication adapter (Port B)
P54EN ControlNet adapter board (Port A or B)
Regenerative Pz No adapter
(ode Hp X2 Lug kit
B80 250 Hp
B81 300 Hp
B82 400 Hp
B83 500 Hp
B84 600 Hp

(1) Multiple options are separated by dashes.

(2) Limited to one adapter in port A and one adapter in Port B.

20

Rockwell Automation Publication PFLEX-APOO9A-EN-P - September 2012



Drive Comparisons ~ Chapter 1

Bulletin 1395 Digital DC Drive in Bulletin 2361 Motor Control Centers

The following tables are an explanation of the catalog numbering system for the

1395 DC drive in a 2361 Motor Control Center (MCC) and the available

options.
Table 6 - Bulletin 2361 MCC Units
Bulletin Unit Type Wiring Type Module Enclosure ACInput Line Hp Trip Device Options
No. Size Voltage
2361 F A -l S A C - 68 M - XXX
2361 E - Regenerative A - Type power R=1250A | A=NEMA/ULType | B=460VAC 64 =700 Hp (M = High AIC @
) wiring®? 1 without gaskets B instantaneous trip
F - Non-Regenerative $=1650A | and doorfan filters | C= 575V AC 65=750Hp | circuit breaker with
_ _ _ thermal magnetic
T=3000A G =660V AC 66 = 800 Hp plug /trip function
J=NEMA/UL Type 67 =900 Hp
1 with gaskets and
door fan filters 68 =1000 Hp
69="1250Hp | LF=Linefusesonly
70=1500Hp
71=1750Hp
72=2000Hp
73=2250Hp
74=2500Hp

) Non-regenerative units not offered for 3000A modules.
(2)  Units accommodate top entry and bottom exit. An additional section is required for bottom entry and a separate additional section is required for top exit.

) Units configured for 575V or 660V ACinputs require field transformers. The field supply modules require an input voltage of 460V AC and the field transformer is utilized to step-down 575V or 660V AC
inputs to 460V AC. The base unit price of a 575V or 660V ACinput drive includes a field transformer (and fusing) that provides up to 18A to the field supply module. Select a field transformer upgrade option
when you need to supply more current to the field supply module. All field transformers come standard in a NEMA/UL Type 1 enclosure. Nominal field currents based on 85% efficiency, unit control power
usage, and a 300V field supply.

(4)  Add option codes here separated with dashes. For example 4R-1B-3. See Table 7 - Bulletin 1395 in Bulletin 2361 MCC Options for option codes and descriptions.
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Table 7 - Bulletin 1395 in Bulletin 2361 MCC Options

Option Code Description
Door-mounted Pilot Light M 4R Power-on
Door-mounted Push Buttons (" 1B Drive stop @

1UF | Jogforward @

TR | Jog reverse @

1ES Hard-wired stop interface

Door-mounted llluminated Push Buttons ' 56 start/ Running (10)

5A Clear faults / Drive faulted

Door-mounted Switches @ 3 Speed 0-1-2 selector

760A | Single-turn speed pot

Drive Port A Cards 14DAA | Discrete adapter, 115V AC

14DAD | Discrete adapter, 24V DCwith 0.5 A, 24V DC power supply

14DRA | Digital reference adapter, 24V DCwith 0.5 A, 24V DC power supply

Drive Port B Cards ?) 14CN | ControlNet adapter

14NA | Node adapter

14MCA | Multi-communication adapter

Tachometer Feedback Scaling Boards @ 147033 | Scaling board for resolvers with 0. . .33V DC output voltage

147046 | Scaling board for resolvers with 34. .. .46V DC output voltage

147070 | Scaling board for resolvers with 47...70V DC output voltage

141125 | Scaling board for resolvers with 71...125V DC output voltage

147178 | Scaling board for resolvers with 126....178V DC output voltage

147250 | Scaling board for resolvers with 179...250V DC output voltage

Configuration Terminals @ 766 | Door-mounted D-shell connector

766A | Door-mounted DHT (standard terminal)

766B | Door-mounted EHT (enhanced terminal)

Control Power Source 6P Standard capacity control transformer with primary fusing

6TB 115V AC control power, factory wired from 115V AC control bus to drive unit

65C 115V AC control power supplied by customer

Dynamic Braking Contactor ©) 14DB | Dynamic braking contactor option

Unit Door Nameplates e M3EW | White background with black lettering; phenolic label

N3EB | Black background with white lettering; phenolic label

N3ER | Red background with white lettering; phenolic label

Auxiliary Contacts 989X | Two normally open and two normally closed contactors, mounted internally if 1250/1650 A
unit

OR

Four normally open and four normally closed contactors, mounted internally if 3000 A unit
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Table 7 - Bulletin 1395 in Bulletin 2361 MCC Options

Option Code Description

Blower Starters ) 14BN | One NEMA size 1 full-voltage, non-reversing (FVNR) starter assembly with 30 A fuse blocks

mounted within the drive unit

14B2N | Two NEMA size 1 FVNR starter assemblies with 30 A fuse blocks mounted within the drive unit

14B2NX | Two NEMA size 2 FVNR starter assemblies with 60 A fuse blocks mounted within the drive unit

14Bl | OneIEC, 24 A starter assembly mounted with 30 A fuse blocks within the drive unit

14B2l | Two IEC, 24 A starter assemblies mounted with 30 A fuse blocks within the drive unit

14B2IX | Two IEC, 30 A starter assemblies mounted with 60 A fuse blocks within the drive unit

Protection 14LSP | Line RCsuppressor module (

)

14AFL | Air flow loss switches

Input Option " 14HBC | ACpower input is wired from the horizontal thru-bus to the circuit breaker

Field Supply Upgrade ® 14FX | Field supply upgrade for fields requiring 43...90 A

Field Voltage Step-down Options for Units with 575 or 660V AC Input © | 145028 | Field transformer for field currents upto28A

145D40 | Field transformer for field currents up to 40 A

145D90 | Field transformer for field currents up to 90 A

Miscellaneous 14WLBL | Brady Datab wire labels (12

)12 115V DG, 15 A duplex receptacle, customer-wired (13)

1 Audio phone jack

Devices are 800T-type.

Maximum number of cards allowed is one for Port A, and one for Port B.

If your motor has a DC tachometer, select the appropriate scaling board.

You may select one option from this group.

You must select one option from this group.

For 1250...3000 A modules, you may select option “14DB." This option includes a dynamic braking contactor mounted in a separate 20 in. MCC section.

This option is only valid for 1250 A and 1650 A DC drives. You must specify an AC thru-bus option with a current capacity larger than the continuous input current rating of the drive unit.

Units come standard with a field supply module rated to supply field currents up to 43 A. This field supply option allows you to supply up to 90 A to the motor field. If you are selecting a 575V or 660V AC
input and this field supply option, you must select field voltage step-down option “145D90".

Units configured for 575V or 660V ACinput require field transformers. The field supply modules require an input voltage of 460V AC and the field transformer is utilized to step-down 575V or 660V AC
input to 460V AC. The base unit price of a 575V or 660V ACinput drive includes a field transformer (and fusing) that provides up to 18 A to the field supply module. Select a field transformer upgrade
option when you need to supply more current to the field supply module. Al field transformers come standard in a NEMA/UL Type 1 enclosure. Nominal field currents based on 85% efficiency, unit control
power usage, and a 300V field supply.

(10) If selected, you must also select option “1B."

(11) The line RC suppressor is recommended for installations where the primary of the distribution transformer is 2300V AC or greater.
(12) Units come standard with cloth wire labels. Datab labels offer the added protection of a clear plastic cover on top of the labels.
(13) Customer supplies 115V AC control power and wiring to the duplex receptacle.
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Table 8 - Bulletin 1397 - All Drives

Bulletin 1397 Digital DC Drive

The following tables are an explanation of the catalog numbering system for the

1397 DC drive and options.

1397 - B 005 R - XXX
First Position Second Position Third Position Fourth Position Fifth Position
Bulletin No. Voltage Rating Type Options @

1397 (ode ACInput Voltage (ode Hp (kW) Rating (ode Type
A 230V 001 1.5(1.1) N Non-Regenerative
002 2(1.5) R Regenerative m
003 3(22)
005 5(3.7)
007 7.5(5.8)
010 10(7.5)
015 15(11)
020 20 (15)
025 25(18)
030 30(22)
040 40 (29)
050 50 (37)
060 60 (44)
075 75 (55)
100 100 (74)
125 125(93)
150 150 (111)
(ode AC Input Voltage ADC Hp (kW) Rating
U 380/415V 7 2.4(1.8)/2.8(2.1)
29 12(9)/13.8(10.3)
55 24(17.9)/27.6 (20.8)
110 48(35.8)/55.2(41.2)
265 120(89.5) /138 (102.9)

24
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Table 8 - Bulletin 1397 - All Drives

1397 - B 005 R - XXX
First Position Second Position Third Position Fourth Position Fifth Position
Bulletin No. Voltage Rating Type Options @

1397 (ode ACInput Voltage (ode Hp (kW) Rating (ode Type
B 460V 003 3(2.2) N Non-Regenerative

005 53.7) R Regenerative M
007 7.5(5.6)

010 10(7.5)

015 15(11)

020 20(15)

025 25(18)

030 30(22)

040 40(29)

050 50 (37)

060 60 (44)

075 75 (55)

100 100 (74)

125 125(93)

150 150 (1171)

200 200 (149)

250 250 (186)

300 300 (224)

400 400 (298)

500 500 (373)

600 600 (448)

(1) Regenerative (R) required for reversing applications.
(2) SeeTable 9- Bulletin 1397 Options for details.

Table 9 - Bulletin 1397 Options

Code Description

Control Options

-DS AC line disconnect

-MB Blower motor starter
-L10 Control interface — 115VAC
-Ln 1/0 expansion card

-DB Dynamic braking

—FS2 Enhanced field supply
-FS3 Field current regulator
—PE Pulse encoder kit

-AC AC tachometer kit

-IFB 400...600 Hp only
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Table 10 - FlexPak 3000 Drives

Table 9 - Bulletin 1397 Options

Code

Description

Communication Options (Loose Kits)

-1203-GD1 Single point remote 1/0 (RI0) — 115V AC
-1203-GD2 RS—232/422/485, DF1 and DH485 protocol — 115VAC
-1203-GK1 Single point remote I/0 (RI0) — 24 VDC

-1203-GK2 RS—232 interface board

-1203-GK5 DeviceNet — 24 VDC

Human Interface Options

—HAB

Blank — No functionality

—-HAP Programmer only
—-HA1 Programmer / Controller with analog pot
—-HA2 Programmer / Controller with digital pot

FlexPak 3000 Digital DC Drive

Drive specific data, such as horsepower (or output current), regenerative or non-

regenerative type, line voltage, chassis or enclosure type, software version and UL

certification, can be determined by the drive model number. The model number

structure is shown in Table 10.

150

F

R

4 0 4

2

First Position Second Position Third Position Fourth Position Fifth Position Sixth Position Seventh Position
For horsepower-rated drives: F | FlexPak 3000 B | Regenerativedrive | 2 | 230 Volts 0 | Chassis 0...9, | Software No listing
Horsepower under 1000 with an inverting A...Z | version
fault breaker number

For current-rated drives:
Rated output armature current

R | Regenerative drive

3 | 380/415V 7 | Integrator

N | Non-Regenerative
drive

4 | 460V

K | Kit

7 | Integrator

8 | European
power module

U/Land C-U/L

U/L, C-U/L, and CE

26
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This table lists the option kits that broaden the application range of the FlexPak
3000 drive. Not all kits can be used with all drive model numbers.

Table 11 - FlexPak 3000 Drive Options

Option Name Description Model Number
115V AC Control Interface Converts customer-supplied 115V ACsignals to 24V DC | 917FK0101
for operating a FlexPak 3000. Mounts separately on the
panel or can be mounted in the bottom of a NEMA 1
enclosed drive.
460V ACto 230V AC Conversion | Converts a 460V AC FlexPak 3000 to a 230V AC FlexPak 916FK series
Kit 3000 at one-half the 460V AC horsepower rating.
AC Line Disconnect Kit Allows for the three-phase line to be disconnected at the | 901FK series
drive. Molded case switch that mounts on the chassis of
the drive or NEMA/UL Type 1 enclosure.
AC Tachometer Feedback Kit Allows the FlexPak 3000 to accept feedback signals from | 907FK0301
AC tachometers to a maximum voltage of 275 VACRMS.
AutoMax Network Allows the FlexPak 3000 to communicate on the Reliance | 915FK0101
Communication Board AutoMax Distributed Control System (DCS).
Blower Motor Starter Kit Provides a fused AC starter with adjustable overload and | 902FK series
interlocking for control of the three phase blower motor
used to cool the DC motor.
DeviceNet Communication Board | Allows a FlexPak 3000 to communicate over the open 915FK1100
protocol DeviceNet network. Mounts inside the FlexPak
3000 and includes terminals for network connections.
You cannot use the AutoMax Network Communication
board when using the DeviceNet board.
Drive Control Configuration Windows-based software that allows the user to connect | 2(53000
Software for FlexPak 3000 any personal computer running Microsoft Windows®
version 3.1 or later to a FlexPak 3000 drive. Allows you to
create, store, upload, and download drive configurations.
You can also start and stop the drive, monitor and change
parameters through the PC, and read and reset the
drive's fault log.
ControlNet Network Allows a FlexPak 3000 to communicate over the 915FK2101
Communication Board ControlNet network.
Dynamic Braking Kit Provides the hardware, including braking grids, needed | 908FK, 909FK, 912FK,
to provide dynamic braking on stop. and 913FK series
Enhanced Field Supply Kit Provides electronic field trim, field economy, and the 923FK series
ability to supply 240V field voltage and other special
voltages. This kit replaces the standard field supply.
Field Current Regulator Kit Provides field economy, as well as pre-weakening of the | 911FK series
field using a fixed reference or field weakening for above
base speed operation. Tachometer feedback is required
with this kit. This kit replaces the standard field supply.
1/0 Expansion Board Mounts on the FlexPak 3000 chassis and gives the 914FK0101
FlexPak 3000 additional analog, frequency, and digital
1/0 capability.
Inverting Fault Circuit Breaker Kit | This kit is an alternative to drives supplied with inverting | 906FK series
fault fuses.
NEMA 1 Conversion Kit Converts the standard chassis to a NEMA/UL Type 1 904FK series
enclosure.
Operator Interface Module (OIM) | Allows mounting of the OIM up to five meters from the | 905FK0101
Remote Mounting Kit drive.
Pulse Encoder Feedback Kit Allows for digital pulse encoder speed feedback. 907FK0101
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PowerFlex Digital DC Drive
Position
1-3 4 5 6 8-10 11 12 13 14 15 16
20P 4 1 A D 4P1 R A 0 N N N
a b c d f g h i k
a f1 f3
Drive 230V, 60 Hz Input 575V, 60 Hz Input
Arm: i i
Zl())ie POWZEEX = Code | Hp | kw An?;t)ire Frame {rlr?;ﬁ Code | Hp | kw Ar/-{nr:;l;re Frame /'\:rlr?;lji
7P0 | 15 | 12 7 A 10 067 | 50 37 67.5 B 20
9P0 | 2 15 9 A 10 101 | 75 56 101.3 B 20
b 012 | 3 22 12 A 10 135 | 100 | 75 135 B 20
Motor Operation 020 | 5 37 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 1K2 | 900 | 671 1215 D 40
c 146 | 40 30 146 B 20 1K3 | 1000 | 746 | 1350 D 40
Input Type 180 | 50 37 180 B 20 1K6 | 1250 | 932 | 1668 D 40
Code Type 218 | 60 45 218 B 20
1 6 Pulse 25 | 75 56 265 B 20 f4
360 | 100 | 75 360 B 20 690V, 60 Hz Input
434 125 93 434 B 20 Armature Field
d 521 | 150 | 112 | 521 C 20 Code | | K| Tamps | TR | amps
Enclosure 700 | 200 | 149 700 C 20 452 | 400 | 298 452 C 20
Code Enclosure Rating Cogiorm. 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
* Drives manufactured after October 2012 only. f2 904 | 800 | 597 904 D 40
460V, 60 Hz Input 1Ko | 900 |71 | 1017 D 40
Code | Hp | kw |Amaure | g e | Field 1Kt | 1000 | 746 | 1130 D 70
Amps Amps
1K2 | 1100 | 820 1243 D 70
€ 41| 2 15 | 4 A 10 K4 | 1250 | 932 | 1413 D 70
Input Voltage 60 |3 |22 | 6 A | 10 K5 | 1400 | 1044 | 1582 D 70
Code Voltage 010 5 3.7 10 A 10
B 230V AC 014 | 75 | 55 14 A 10
D 460V AC * 019 | 10 75 19 A 10
E 600V AC 027 | 15 11 27 A 10
F 690V AC 035 | 20 15 35 A 10
* Use this code for 400V AC input applications. 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 [ 20
667 | 400 | 298 667 [ 20
830 | 500 | 373 830 D 40
996 | 600 | 447 996 D 40
1K1 | 700 | 552 1162 D 70
1K3 | 800 | 597 1238 D 70
1K4 | 900 | 671 1494 D 70
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PowerFlex Digital DC Drive, Continued

Position
1-3 4 5 6 7 8-10 11 12 13 14 15 16
a b c e f g h i j K |
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 additional selections, refer to the * Standard - for additional selections, refer to the
PowerFlex Digital DC Drive Technical Data, PowerFlex Digital DC Drive Technical Data,
h publication 20P-TD001. . . publication 20P-TD001. . .
Packaging/Documentation
Code Shipping Carton User Manual J |
A Yes Yes i i
/0 Options_* Cabinet Options
Code Control Code Type
None (8 - 24V DC Digital Inpus, N None
N 4 Digital Outputs, 3 Analog Outputs,

and 2 Analog Inputs are Standard)

* Alll/O Options are purchased separately and are

user installed.
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The following tables compare rating codes, kilowatt and horsepower ratings, and
armature DC output amps to assist you in migrating your 1395, 1397, or FlexPak
3000 drive to a comparable PowerFlex DC drive. See the table corresponding to
your existing DC drive.

Drive Conversion Guides

IMPORTANT  The tables below list the drives on a direct Amps-to-Amps comparison. If your
application requires a specific drive overload capability, please see Overload
(apabilities in Table 1 on page 10 for details and size your replacement drive
accordingly.

Bulletin 1395 to PowerFlex DC Drive Conversions

230V AC Input Drives
1395 PowerFlex DC
(at. No. Power Qutput Armature DC Output Cat. No. Power Output Armature DC Output
kW (Hp) (Amps) kW (Hp) (Amps)
A61&A61N 0.75(1) 47 B7P0 1.2(1.5) 7
A62 & A62N 1.2(1.5) 6.6 B7P0 1.2(1.5) 7
A63 & A63N 15(2) 8.5 B9PO 1.5(2) 9
A64 & A64N 22(3) 12.2 B012 22(3) 12
A65 & A65N 3.7(5) 20 B020 3.7(5) 20
A66 & A66N 5.6(7.5 29 B029 5.6(7.5 29
A67 & A67N 7.5(10) 38 B038 7.5(10) 38
A68 & A68N 11.2(15) 55 B055 11.2(15) 55
- - - B073 15(20) 73
A69 & A6IN 15(20) 80 B093 18.7(25) 93
A70 & A70N 18.7 (25) 98 B110 22.4(30) 110
A71&A71N 22.4(30) 10 B110 22.4(30) 110
A72 29.9 (40) 140 B146 29.9 (40) 146
A73 37.3(50) 180 B180 37.3(50) 180
A74 44.8 (60) 210 B218 44.8 (60) 218
A75 56 (75) 260 B265 56 (75) 265
A76 74.6(100) 345 B360 74.6(100) 360
- - - B434 93.3(125) 434
A77 & A77N 93.3(125) 472 B521 112 (150) 521
A78 & A78N 112 (150) 564 B700 149.2 (200) 700
A79 & A79N 149.2 (200) 670 B700 149.2 (200) 700
- - - B875 186.5 (250) 875
A80 & A8TN 186.5 (250) 918 B1KO 223.8(300) 1050
A81&A8IN 223.8(300) 980 B1KO 223.8(300) 1050
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460V ACInput Drives
1395 PowerFlex DC
(Cat. No. Power Qutput Armature DC Output (Cat. No. Power Output Armature DC Output
kW (Hp) (Amps) kW (Hp) (Amps)
B63 & B63N 15(2) 41 D4P1 15Q) 41
B64 & B64N 2.24(3) 59 D6PO 2.24(3) 6
B65 & B65N 3.75(5) 9.6 D010 3.75(5 10
B66 & B66N 5.6(7.5) 139 D014 5.6(7.5) 14
B67 & B67N 7.5(10) 183 D019 7.5(10) 19
- - - D027 11.2(15) 27
B68 & B6SN 11.2(15) 28 D035 15(20) 35
B69 & B6ON 15(20) 36 D045 18.7(25) 45
B70 &B70N 18.7(25) 45 D045 18.7(25) 45
B71&B71N 22.4(30) 51 D052 22.4(30) 52
B72 & B72N 29.9 (40) 67.2 D073 29.9 (40) 73
- - - D086 37.3(50) 86
B73 &B73N 37.3(50) 88 D100 44.8 (60) 100
B74 & B74N 44.8 (60) 106 D129 56 (75) 129
B75 56 (75) 140 D167 74.6 (100) 167
B76 74.6 (100) 180 D207 93.3(125) 207
B77 93.3(125) 210 D250 112(150) 250
B78 112 (150) 260 D330 149.2 (200) 330
B79 149.2 (200) 345 D412 186.5 (250) 412
B80 & B8ON 186.5 (250) 442 D495 223.8(300) 495
B81 &B8IN 223.8(300) 529 D667 298.4 (400) 667
B82 & B82N 298.4 (400) 670 D830 373 (500) 830
B83 & B83N 373 (500) 913 D9% 448 (600) 996
B84 & B84N 448 (600) 980 D996 448 (600) 996
- - - D1K1 522.2(700) 1162
- - - D1K3 596.8 (800) 1328
- - - D1K4 671.4(900) 1494
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Chapter1  Drive Comparisons
Bulletin 1397 to PowerFlex DC Drive Conversions
230V ACInput Drives
1397 PowerFlex DC
Cat. No. Power Output Armature DC Output Cat. No. Power Qutput Armature DC Output
Hp (kW) (Amps) kW (Hp) (Amps)
A001 1.5(1.1) 7 B7P0 1.2(1.5) 7
A002 2(1.5) 9 BIPO 15(2) 9
A003 3(22) 12 B012 22(3) 12
A005 53.7) 20 B020 3.7(5 20
A007 7.5(5.8) 29 B029 5.6(7.5 29
A010 10(7.5) 38 B038 7.5(10) 38
A015 15(11) 55 B055 11.2(15) 55
A020 20(15) 73 B073 15(20) 73
A025 25(18) 93 B093 18.7 (25) 93
A030 30(22) 110 B110 22.4(30) 110
Ao40 40(29) 146 B146 29.9 (40) 146
A050 50(37) 180 B180 37.3(50) 180
A060 60 (44) 218 B218 44.8 (60) 218
A075 75 (55) 265 B265 56 (75) 265
A100 100 (74) 360 B360 74.6(100) 360
A125 125(93) 434 B434 93.3(125) 434
A150 150 (111) 521 B521 112 (150) 521
- - - B700 149.2 (200) 700
- - - B700 149.2 (200) 700
- - - B875 186.5 (250) 875
- - - B1KO 223.8(300) 1050
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Drive Comparisons ~ Chapter 1
460V ACInput Drives
1397 PowerFlex DC
(at. No. Power Output Armature DC Output Cat. No. Power Output Armature DC Output
Hp (kW) (Amps) kW (Hp) (Amps)
- - - D4P1 15(2) 41
B003 3(22) 6 D6PO 2.24(3) 6
B005 537 10 D010 3.75(5 10
B007 7.5(5.6) 14 D014 5.6(7.5) 14
B010 10(7.5) 19 D019 7.5(10) 19
B015 15(11) 27 D027 11.2(15) 27
B020 20 (15) 35 D035 15(20) 35
B025 25(18) 45 D045 18.7 (25) 45
B030 30(22) 52 D052 22.4(30) 52
B040 40(29) 73 D073 29.9 (40) 73
B050 50 (37) 86 D086 37.3(50) 86
B060 60 (44) 100 D100 44.8 (60) 100
B075 75 (55) 129 D129 56 (75) 129
B100 100 (74) 167 D167 74.6(100) 167
B125 125(93) 207 D207 93.3(125) 207
B150 150 (111) 250 D250 112 (150) 250
B200 200. (149) 330 D330 149.2 (200) 330
B250 250 (186) 412 D412 186.5 (250) 412
B300 300 (224) 495 D495 223.8(300) 495
B400 400 (298) 667 D667 298.4 (400) 667
B500 500 (373) 800 D830 373 (500) 830
B600 600 (448) 960 D996 448 (600) 996
- - - D1K1 522.2(700) 1162
- - - D1K3 596.8 (800) 1328
- - - D1K4 671.4 (900 1494
380/ 415V ACInput Drives
1397 PowerFlex DC
(at. No. Power Output Armature DC Output (at. No. Power Output Armature DC Output
Hp (kW) (Amps) kW (Hp) (Amps)
u7 1.8(2.4)/1.8(2.4) 7 D010 3.75(5) 10
U29 9(12)/10.3 (13.6) 29 D035 15(20) 35
Us5 17.9(24) /20.6 (27.6) 55 D073 29.9 (40) 73
U110 35.8(48)/41.2(55.2) 110 D129 56 (75) 129
U265 89.5(120)/102.9(138) 265 D330 149.2 (200) 330
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FlexPak 3000 to PowerFlex DC Drive Conversions

230V ACInput Drives
FlexPak 3000 PowerFlex DC
(at. No. Power Qutput Armature DC Output Cat. No. Power Output Armature DC Output
Hp (kW) (Amps) kW (Hp) (Amps)
001%%2 1.5(1.1) 7 B7P0 1.2(1.5) 7
002**2 2(1.5) 9 B9PO 15(2) 9
003**2 3(22) 12 B012 22(3) 12
005%*2 537 20 B020 3709 20
007**2 7.5(5.8) 29 B029 56(7.5) 29
010%*2 10(7.5) 38 B038 7.5(10) 38
015*%2 15(11) 55 B055 11.2(15) 55
020%*2 20(15) 73 B073 15(20) 73
025*%2 25(18) 93 B093 18.7(25) 93
030%*2 30(22) 110 B110 22.4(30) 110
040%*2 40(29) 146 B146 29.9 (40) 146
050%*2 50(37) 180 B180 37.3(50) 180
060**2 60 (44) 218 B218 44.8 (60) 218
075%*2 75(55) 265 B265 56 (75) 265
100%*2 100 (74) 360 B360 74.6 (100) 360
125%%2 125 (93) 434 B434 93.3(125) 434
150%*2 150 (111) 521 B521 112 (150) 521
- - - B700 149.2 (200) 700
- - - B700 149.2 (200) 700
- - - B875 186.5 (250) 875
- - - B1KO 223.8(300) 1050
460V ACInput Drives
FlexPak 3000 PowerFlex DC
(at. No. Power Qutput Armature DC Output (Cat. No. Power Output Armature DC Output
Hp (kW) (Amps) kW (Hp) (Amps)
- - - D4P1 15(2) 4.1
003**4 3(22) 6 D6P0 2.24(3) 6
005**4 5(3.7) 10 D010 3.75(5) 10
007**4 7.5(5.6) 14 D014 56(7.5) 14
010**4 10(7.5) 19 D019 7.5(10) 19
015**4 15(11) 27 D027 11.2(15) 27
020**4 20(15) 35 D035 15(20) 35
025**4 25(18) 45 D045 18.7 (25) 45
030%*4 30(22) 52 D052 22.4(30) 52
040**4 40(29) 73 D073 29.9(40) 73
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Drive Comparisons ~ Chapter 1
FlexPak 3000 PowerFlex DC
(at. No. Power Qutput Armature DC Qutput (at. No. Power Qutput Armature DC Output
Hp (kW) (Amps) kW (Hp) (Amps)
050**4 50(37) 86 D086 37.3(50) 86
060**4 60 (44) 100 D100 44.8 (60) 100
075**4 75(55) 129 D129 56 (75) 129
100%*4 100 (74) 167 D167 74.6(100) 167
125%*4 125(93) 207 D207 93.3(125) 207
150%*4 150 (111) 250 D250 112 (150) 250
200%*4 200. (149) 330 D330 149.2 (200) 330
250%%4 250 (186) 412 D412 186.5 (250) 412
300%*4 300 (224) 495 D495 223.8(300) 495
400**4 400 (298) 667 D667 298.4 (400) 667
500%%4 500 (373) 800 D830 373 (500) 830
600**4 600 (448) 960 D996 448 (600) 996
- - - D1K1 522.2(700) 1162
- - - D1K3 596.8 (800) 1328
- - - D1K4 671.4 (900 1494
380/415V AClnput Drives
FlexPak 3000 PowerFlex DC
(at. No. Power Qutput Armature DC Output (at. No. Power Output Armature DC Output
Hp (kW) (Amps) kW (Hp) (Amps)
007**3 1.8(2.4)/1.8(2.4) 7 D10 37505 10
029**3 9(12)/10.3(13.6) 29 D35 15(20) 35
055**3 17.9(24)/20.6 (27.6) 55 D73 29.9 (40) 73
110%*3 35.8(48)/41.2(55.2) 110 D129 56 (75) 129
265**3 89.5(120)/102.9(138) 265 D330 149.2 (200) 330
Rockwell Automation Publication PFLEX-AP009A-EN-P - September 2012 35



Chapter1  Drive Comparisons
Drive Dimensions Bulletin 1395 Drive Approximate Dimensions
Figure 1-1395 Series B, 1...30 Hp, at 230VACand 2...60 Hp at 460VAC
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8 h. 4 Side View
Front View ® ®
E \"‘\
4 F >
Side View (with door open)
230V 460V A B C D E F
mm (in.) mm (in.) mm (in.) mm (in.) mm (in.) mm (in.)
1...30Hp 2...60Hp 302.2(11.9) 279.4(11.0) 571.5(22.5) 596.0 (23.5) 273.0(10.75) 609.6 (24.0)
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Chapter 1

Figure 2 - 1395 Series A, 40...100 Hp at 230VACand 75...200 Hp at 460VAC

Dimensions in mm (in.)
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Chapter1  Drive Comparisons

Figure 3 - 1395 MKVA Series B, 125...300 Hp at 230VACand 250...600 Hp at 460VAC

Dimensions in mm (in.)
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Drive Comparisons ~ Chapter 1

Bulletin 1397 Drive Approximate Dimensions

Figure 4-1397-1.5...30 Hp at 230VAC, 7...110 A at 380/415VAC, 3...60 Hp at 460VAC
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Figure 5-1397 - 40...75 Hp at 230VAG, 265 A at 380/415VAC, 75...150 Hp at 460 VAC
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59
(23

Figure 6 - 1397 - 150 Hp at 230VAC, 200...300 Hp at 460VAC
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Chapter1  Drive Comparisons

Figure 7 - 1397 - 400...600 Hp at 460VAC
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FlexPak 3000 Drive Approximate Dimensions

Figure 8 - FlexPak 3000 - 1.5...30 Hp at 230VAC, 3...60 Hp at 460VAC/7...110 A Rated Output
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Figure 9 - FlexPak 3000 - 40...75 Hp at 230VAG, 75...150 Hp at 460VAC/ 265 A Rated Output
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Figure 10 - FlexPak 3000 - 100...150 Hp at 230VAC, 200...300 Hp at 460VAC
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Figure 11 - FlexPak 3000 - 400...600 Hp at 460VAC
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Drive Comparisons ~ Chapter 1

Figure 12 - FlexPak 3000 Integrated Drive - 1.5...30 Hp at 230VAC, 3...60 Hp at 460VAC
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Figure 13 - FlexPak 3000 Integrated Drive - 40...75 Hp at 230VAC, 75...150 Hp at 460VAC
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PowerFlex DC Drive Approximate Dimensions

Figure 14 - PowerFlex DC Frame A, 1.5...30 Hp at 230VAC, 2...75 Hp at 460VAC
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Figure 15 - PowerFlex DC Frame B, 40...125 Hp at 230VAC, 100...250 Hp at 460VAC, 50...300 Hp
at 575VAC
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Figure 16 - PowerFlex DC Frame C, 150...200 Hp at 230VAC, 300...400 Hp at 460VAC, 400...500
Hp at 575VAC, 400...500 Hp at 690VAC
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Figure 17 - PowerFlex DC Frame D, 250...300 Hp at 230VAC, 500...900 Hp at 460VAC, 600...1250
Hp at 575VAC, 600...1400 Hp at 690VAC
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Figure 18 - PowerFlex DC Frame D

Dimensions are shown in mm and (in.)
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Power Comparisons 1395 Power Connections - Standard Field Voltage

possible drive/motor damage, assure that the connections are properly made
according to Figure 19, Figure 20 on page 55, Figure 21 on page 55, and

Figure 22 on page 56.

2 ATTENTION: The motor field supply is phase sensitive. To guard against

IMPORTANT  Ifthe ACinput power system does not have a neutral or one phase referenced
ground, an isolation transformer with the neutral of the secondary grounded is
highly recommended. If the line-to-line voltages on any phase can exceed
125% of the nominal line-to-line voltage, an isolation transformer with the
neutral of the secondary grounded, is always required.

Figure 19-1395-1...30 Hp, 230VAC/ 2...60 Hp, 460VAC Series

DCmotor armature
A+ =® A2 Line reactor or isolation transformer
| npLpB
"
F1EF2 F3E
DC contactor
Factory wiring
Factory wiring
Front view of drive
N2 3 4
oolds]| ™
F1 +|\AM/ F2-
DC motor shunt field* *Typical motor connection.

Refer to motor data for specific motor connections.
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Figure 20 - 1395 - 40...100 Hp, 230VAC/75...200 Hp, 460VAC Series A

F+ F-
m DCmotor shunt field*

Top view
of drive

DC contactor

1

N

3 4 5 6 7 8 9 10(Spare)

= |[Sjsisiolsisisisiols]

1
[T Lo O

r

L

81

r
L

Slofsis]

L0 6.
ey

Alj@z

DC motor armature

Figure 21- 1395 - 125...300 Hp, 230VAC Transformer / 250. ..600 Hp, 460VAC MKVA Series B

Current
transformers

—»

*Typical motor connection.

Refer to motor data for

specific motor connections.

Line reactor or isolation

transformer

Line reactor or isolation transformer

NOTE: Wires must be tapped off
before current transformers

| ¢

secondary of the external field transformer must be
L |
1 3
MISES
ACfield input
4—— Bushars
Front view of drive
DC field output
87 | IQ[IOI®
1 3

User-installed semiconductor fuses — 50A. The

fused with semiconductor type fuses; type FWH-25 or
FWH-50 depending on the drive Hp rating.

F1+ F2-
DCmotor shunt field*
*Typical motor connection.

|_|_
TB1 I—_i

Refer to motor data for specific motor connections.
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1395 External Field Transformer Connections

Figure 22 - 1395 - All Drives

TB1
m
Series B L1 @ 1
Field transformer
1...30 Hp, 230 VAC 230V
2...60 Hp, 460 VAC (1) secondary 460V ZRE
13
Sized to load @ 3
D |«
TB1
@2
257 ZAR
m
L1
Series A II . @ 2
oo 3¢ pebvmtons 5
75...200 Hp, 460 VAC R y
: zal
. 2)
Sized to load
25A A |s
TB8
(M 2) :
MKVASeriesB 1EN ‘ ([0} Z
125..300 Hp, 230 VAC 0 230V Ei':ntdf:fr‘;f:ég\ver @ Tofield bridge
250...600 Hp, 460 VAC 2
13 i 50A ZRE
Sized to load

(1) The primary of the external field transformer requires branch circuit protection, to be fused with FRN
or FRS style fuses. Refer to NEC Code (and local codes) for sizing.

(2) The secondary of the external field transformer must be fused with semiconductor type fuses; type
FWH-25 or FWH-50 depending on drive Hp rating.
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1397 ACInput Line Connections

referenced ground, an isolation transformer with the neutral of the secondary
grounded is highly recommended. If the line-to-line voltages on any phase can
exceed 125% of the nominal line-to-line voltage, an isolation transformer with
the neutral of the secondary grounded, is always required. Failure to observe
these precautions could result in bodily injury or damage to equipment.

2 ATTENTION: If the ACinput power system does not have a neutral or one phase

Figure 23 -1397-1.5...30 Hp at 230 VAC, 3...60 Hp at 460 VAC, 7...110 A at 380/415 VAC

ACline
connections

81 82 83
Lty @@ 13

e 20 @

ACline
connections

181 182 183
(L1) (L2) (L3)

— )
® DEEOA s ® E'ILBDDB o
B :"": A0 _ ::az: a0
E 2@ @ =19
Without AC line disconnect With ACline disconnect
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Figure 24 - 1397 - 40...75 Hp at 230 VAC, 75...150 Hp at 460 VAC, 265 A at 380/415 VAC

Front view of
o d| b © J M @ ‘o /y e drive without
= G ) N GRE’ N disconnect
4 o
—|Blowermot0r (11FU) ‘ ¢ —
. Ustarter kit fuse Lp 0o )
(S6R . -
ISP = g
— ]
DANGER, 1 ]
H— —
— .
I ° . | —|> ACline
181 1821 183 ’7— connection
BT TEr o
o @
f--- 1 T ‘ l/--:-\\
RHIE S (M
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Figure 25 - 1397 - 100...150 Hp at 230 VAC, 200...300 Hp at 460 VAC

Shown without AC
line disconnect ol ©
o ||lo
3 i |
K \
s & g . G
ACline
connections
o Q [+] Q
8 o | [l 8
o
@ @ 00 UJ
ol o s
¢ ity L s :
8 % o g@e|e o
oo Taal | TIT, o
[sa] Allen-Bratiley B
i
. EEO08|
9 & o
R — T_J X
el b
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Figure 26 - 1397 - 400...600 Hp at 460 VAC

ACline
connections

col ] fog

o

o o]

° b

* o ol
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laa o
i [ o
2 o a |
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- Blower motor = =
of |starterkits O
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With AC line disconnect
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1397 Field and Motor Armature Connections

Figure 27 -1397 - 1.5...30 Hp at 230 VA, 3...60 Hp at 460 VAC, 7...110 A at 380/415 VAC

“DCmotor
armature
connectlons

Dynamic DCmotor
brake field
connections connections

i
||||‘|||

H,'rhr'm |
Nl |'|

Il
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Figure 28 - 1397 - 40...75 Hp at 230 VAC, 75...150 Hp at 460 VAC, 265 A at 380/415 VAC
DCmotor armature
connections
g H 4 H L]

Telflelfelfelf@l] . . .
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Front view of drive without disconnect
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Figure 29 - 1397 - 100...150 Hp at 230 VAC, 200...300 Hp at 460 VAC
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Figure 30 - 1397 - 400...600 Hp at 460 VAC
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FlexPak 3000 AC Input Line Connections

Figure 31 - FlexPak 3000 - 1.5...30 Hp at 230 VAC, 3...60 Hp at 460 VAC, 7...110 A at 380/415 VAC

) ) W ey
[o][o][o]
00 T
%@3;
0 rg;@
e o @

E

LI

A

er]

J

Ml

DO EREIVE

ACline Connections

'J; 8l ©8 ® 83

R
U 0 ojo ]?\‘ B
0 [efellel ﬁ
@ ®
]

@

B0 RrONIVE

Figure 32 - FlexPak 3000 - 40...75 Hp at 230 VAC, 75...150 Hp at 460 VAC, 265 A at 380/415 VAC

ACline Connections

L |U181 [ n:l‘z |133c
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ACline Connections
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Figure 33 - FlexPak 3000 - 100

G
[

aa|

I I 1
21317 18y 1832
n L B

Drive without optional AC line disconnect

ACline
Connections

...150 Hp at 230 VAC, 200...300 Hp at 460 VAC

ACline Connections

1)

&

Drive with optional AC line disconnect

Rockwell Automation Publication PFLEX-APOO9A-EN-P - September 2012



Drive Comparisons ~ Chapter 1
Figure 34 - FlexPak 3000 - 400...600 Hp at 460 VAC
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FlexPak 3000 DC Motor Field and Armature Connections

Figure 35 - FlexPak 3000 - 1.5...30 Hp at 230 VAC, 3...60 Hp at 460 VA, 7...110 A at 380/415 VAC
1234HR
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Figure 36 - FlexPak 3000 - 4...75 Hp at 230 VAC, 75...150 Hp at 460 VAC, 265 A at 380/415 VAC
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Figure 37 - FlexPak 3000 (S6) - 100...150 Hp at 230 VAC, 200...300 Hp at 460 VAC
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Figure 38 - FlexPak 3000 (S6R) - 100...150 Hp at 230 VAC, 200...300 Hp at 460 VAC
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Figure 39 - 400...600 Hp at 460 VAC
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PowerFlex DC Drive 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)
o 230V £10%, 3Ph

e 400V £10%, 3Ph
e 440V £10%, 3Ph
o 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
o 460V £10%, 1Ph

Control Circuit (Terminals U2, V2)
o 115V +15% or 230V +15%, 1Ph

Note: 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 AC input. Refer to Figure 59 on page 90 and Figure 60 on page

90 for terminal block locations.

DC Output Voltages

The output voltages below take into account 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 810V 720V

Field Circuit

ACInput Voltage DC Qutput 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
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PowerFlex DC Drive Typical Power Wiring Diagrams

The following diagram represents recommended power wiring configurations

th AC Input Contactor
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th DC Output Contactor

iring wi

Figure 41 - Power Wi
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Contactor and a Dynamic Brake

th DC Output/Dynamic Braki
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PowerFlex DC - Armature Power Connections

Terminals | Description

U VW Three phase ACinput to the armature converter
()] DCoutput to the motor armature

PE Safety ground

PowerFlex DC Armature Power Terminal and Ground (PE) Wire Sizes

Frame | Drive Current Rating Code ™ Terminals Wire Size and Type | Terminal Tightening
Bolt Size Torque
230V 460V 7
30 60 575 | 690 (mm) Nem (b*in)
A 7P0...055 | 4P1...052 | - - U, V,W,C,D,PE | See“Cable and Wiring 5 6(53)
Recommendations” in
073...110 | 073...129 - - the PowerFlex D|g|ta| Terminal Block 12 (106)
DC Drive User Manual,
B Al All - - UV, W,CD publication 10 25(221)
PE 20P-UMOOT. 8 15(132.75)
C All Al - - UV, W,CD 10 25(221)
PE 8 15(132.75)
D Al All Al | Al | U V,W,CD,PE 12 45(398.2)

(1) See PowerFlex Digital DC Drive on page 28, positions 8, 9 and 10 for corresponding drive HP rating, armature amp rating and field amp rating.

Figure 43 - PowerFlex DC - Frame A Armature Terminal Block Location
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Figure 44 - PowerFlex DC - Frame B Armature Terminal Block Locations

Front View
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Shown with lower protective cover removed.
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Figure 45 - PowerFlex DC - Frame C Armature Terminal Block Locations

Front View
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Figure 46 - PowerFlex DC - Frame D Armature Terminals Locations
Front View
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PowerFlex DC - Armature Voltage Feedback Connections

When a DC output contactor or inverting fault breaker/fuse is used with the
drive, and a speed feedback device (tachometer or encoder) is not used, the
Armature Voltage Feedback terminals can be used to monitor the armature
voltage at the motor regardless of the state of the contactor or inverting fault
device. When this terminal block is not connected to the motor armature
terminals, the terminals must be jumpered (as described in the table below) and
the armature voltage feedback is monitored internally within the drive. In this
case, when a DC contactor is used with the drive, a speed feedback device is not
used, and the contactor opens, the drive will no longer receive the armature

voltage feedback signal.

IMPORTANT By default, these terminals are jumpered - 1A1to A1and 1A2 to A2. If these
terminals are not wired to the motor terminals, the jumpers must be installed.

Note that this terminal block is not present on drives shipped from the factory

prior to those with v3.001 firmware installed. However, new Pulse Transformer
boards shipped as replacement parts from the factory will contain this terminal
block and can be used with any version of firmware.

Terminal | Description

1A1 Jumpered to A1 when internal armature voltage feedback is used.
Not used when A1 is connected to motor terminal A1.

Al Voltage feedback from motor terminal A1.

1A2 Jumpered to A2 when internal armature voltage feedback is used.

Not used when A2 is connected to motor terminal A2.

A2 Voltage feedback from motor terminal A2.

PowerFlex DC Armature Voltage Feedback Circuit Wire Sizes and Terminal Specifications

Frame Terminals Wire Size and Type“) Tightening Torque
Nem (lb+in)

A B&C 1A1, A1,1A2, A2 24...10 AWG/kemils 0.5...0.6 (4.4...5.3)

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” in the PowerFlex Digital DC Drive User Manual, publication 20P-UM001, for
cable spacing information.
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Figure 47 - PowerFlex DC - Frame A Armature Feedback Circuit Terminal Block Location

Bottom of View of Drives
Drive with no fan Drive with fan

Shown with terminals jumpered for internal armature voltage feedback.

Figure 48 - PowerFlex DC - 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 49 - PowerFlex DC - Frame C Armature Voltage Feedback Circuit Terminal Block Location

Bottom of Drive

Shown with terminals jumpered for Bottom of Drive,
internal armature voltage feedback. Left Side
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PowerFlex DC Field Converter Connections

For 575V or 690V AC input drives only, a step down transformer with ecither a
230 VAC secondary, for a 150V motor field, or 460 VAC, for a 300V motor field,
is required before the input to the field control circuit (terminals U1, V1).

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. Refer to the following example for transformer selection information.

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

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

b. kVA =2 Ax460VAC x 1.5 = 1.38 kVA (1.5 kVA is closest)

In addition, the following configuration must to completed in the
PowerFlex DC drive:

c. Control board DIP switch S14 must be set to select a value of 2 A.

d. 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.”

PowerFlex DC Field Converter Terminal Designations

Terminal | Description

U, Single-phase AC line input power to the field circuit.

(1,01 DCoutput power to the motor field.

PowerFlex DC Frames A...C Field Circuit Wire Sizes and Terminal Specifications

Terminals Wire Size and Type“) Tightening Torque
Nem (Ib®in)
u1,v1,Q1,D1 24...10 AWG/kemils 0.5...08(44...7.1)

(1) See “Cable and Wiring Recommendations” in the PowerFlex Digital DC Drive User
Manual, publication 20P-UMO01, for cable spacing information.

PowerFlex DC Frame D Field Circuit Wire Sizes and Terminal Specifications

Drive Current Rating Code™ Terminals Wire Size® Tightening Torque
230V |460V 575V 690V Nem (lb+in)
875 830 810 678 U1,v1,C1,D1 6 AWG 4.0(35.4)
1K0 996 1K0 791
- - 1K2 904
- - 1K3 1K0
- - 1K6 -
- 1K1 - 1K1 2 AWG
- 1K3 - 1K2
- 1K4 - 1K4
- - - 1K5
(1) See PowerFlex Digital DC Drive on page 28, positions 8,9 and 10 for corresponding drive HP rating, armature amp rating and field
amp rating.
2) Seep”CabIeg and Wiring Recommendations” in the PowerFlex Digital DC Drive User Manual, publication 20P-UM001, for cable spacing
information.
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Figure 51 - PowerFlex DC - Frame A Field Circuit Terminal Block Location

AVSERRRRARRREERRRRRRERE)

Bottom View of Drive

Top View of Drive
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Figure 53 - PowerFlex DC - Frame C Field Circuit Terminal Block Location

A DANGER
RISK OF ELECTRIC SHOCK.

DISCONNECT INPUT POWER
BEFORE SERVICING EQUIPMENT.

sepenaeae

L5115/ 1)
D1 C1 U1 Vi
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Figure 54 - PowerFlex DC - Frame D Field Circuit Terminal Block Location

Wire routing hole Top of Drive,
/ Cable damp Left Side

@

ACinput for field is at top of fuse
holder (marked FU1, FV1)

Shown with control cover removed.
Remove control cover to access terminals.

Bottom of Drive,
(4 D1 Left Side

PowerFlex DC Control Circuit Power Connections

The control circuit must be powered by an 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. Refer to Figure 59 on
page 90 and Figure 60 on page 90 for terminal block locations.

Control Circuit Terminal Designations

Terminal |Description

u2 Single-phase AC power for the control circuits.
V2
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Chapter1  Drive Comparisons

Control Circuit Wire Sizes

Terminals | Wire Size and Type(" Tightening Torque
Flexible Multi-core |[AWG | Nem (Ib<in)
(mm?) (mm?)

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

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

(1)  See “Cable and Wiring Recommendations” in the PowerFlex Digital DC Drive User Manual,
publication 20P-UM001, for cable spacing information.

Figure 55 - PowerFlex DC - Frame A Control Circuit Terminal Block Location
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Figure 57 - PowerFlex DC - Frame C Control Circuit Terminal Block Location
A DANGER
RISK OF ELECTRIC SHOCK.

DISCONNECT INPUT POWER
BEFORE SERVICING EQUIPMENT.

35 36 75 76 7 -U2 V2 PE
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Figure 59 - PowerFlex DC - Frame B drives SA-SB Terminal Block Location

SA-SB terminals ' ' ' ' l l l I l

TGRS
A LN

Top of drive

Front of drive

\

Figure 60 - PowerFlex DC - Frame C Drives SA-SB Terminal Block Location

Switching Power Supply board SA-SB terminals Control EMI Shield
(located on the back of the (Shown in the open
Control EMI shield) position)
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PowerFlex DC Frame C Heatsink Cooling Fans Power Supply Terminals

Frame C drives require an external 230V AC power supply for the heatsink
cooling fans. The power supply connections must be taken from the primary side
of the installed Isolation Transformer or Line Reactor (clean power). See
PowerFlex DC Drive Typical Power Wiring Diagrams on page 74.

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. The
circuit breaker must be selected to survive the short circuit available current of
the feeder source for this circuit and the inrush current of the fan.

The rating of the circuit breaker should be sized mainly to protect the wiring
from the circuit breaker connections to terminals U3 and V3, and not nuisance
trip or blow from the inrush current.

Frame C Heatsink Cooling Fans Terminal Designations

Terminal |Description Maximum Voltage |Maximum Current
u3 Single-phase ACinput power for cooling fans. 230V AC 1A
V3

Frame C Heatsink Cooling Fans Wire Sizes and Terminal Specifications

Terminals Wire Size and Type(" Tightening Torque
Flexible Multi-core [AWG | N°m (Ib®in)
(mm?) (mm?)

U3, V3 0.14...1.5 0.14...25 |26...16 |0.4(3.5)

(1) See “Cable and Wiring Recommendations” in the PowerFlex Digital DC Drive User Manual,
publication 20P-UM001, for cable spacing information.

Figure 61 - Frame C Heatsink Cooling Fan Terminal Block Location

A DANGER

RISK OF ELECTRIC SHOCK
DISCONNECT INPUT POWER
BEFORE SERVICING EQUIPMENT

Rockwell Automation Publication PFLEX-AP009A-EN-P - September 2012 91


http://literature.rockwellautomation.com/idc/groups/literature/documents/um/20p-um001_-en-p.pdf

Chapter 1

Drive Comparisons

92

PowerFlex DC Frame D Heatsink Cooling Fans Power Supply Terminals

Frame D drives require an external 230V AC power supply for the heatsink
cooling fan. The power supply connections must be taken from the primary side
of the installed Isolation Transformer or Line Reactor (clean power). See
PowerFlex DC Drive Typical Power Wiring Diagrams on page 74.

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. The circuit
breaker must be selected to survive the short circuit available current of the feeder
source for this circuit and the inrush current of the fan.

The rating of the circuit breaker should be sized mainly to protect the wiring
from the circuit breaker connections to terminals U3 and V3, and not nuisance
trip or blow from the inrush current.

In addition, a N.C. contact (at terminals 31 and 32) can be connected to an
external device to provide indication of a fan supply failure or can be wired to
drive digital input terminals configured for 14 “Aux Fault” (via Pars133...144).

Frame D Heatsink Cooling Fan Terminal Designations

Terminal |Description Maximum Voltage | Maximum Current
u3 Single-phase ACinput power for cooling fans. 230V AC 24..33A

V3 (50/60 Hz)

31 Normally closed contact. 250V AC 1A

32

PE Safety ground

Frame D Heatsink Cooling Fan Signal Wire Sizes and Terminal Specifications

Terminals Wire Size and Type“) Tightening Torque
Flexible Multi-core |[AWG  |N°m (Ibein)
(mm?) (mm?)

U3,V3,31,32,PE 0.14...1.5 0.14...25 [28...12 0.5...0.6(44...5.3)

(1) See “Cable and Wiring Recommendations” in the PowerFlex Digital DC Drive User Manual,
publication 20P-UM001, for cable spacing information.

Figure 62 - Frame D Heatsink Cooling Fan Terminal Block Location

l(i)é)eof Drive, Left ' “ ' ' ‘ “‘_

—uiem
S&HaSs

32 31 PE V3 U3
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PowerFlex DC Frame C and D Armature Fuse Signal Terminals

Terminals 81 and 82 on frame C and D drives are connected to the internal

armature circuit protection fuses and 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 configured for 64 “Invert Flt” (via

Pars 133...144).

Armature Fuse Signal Terminal Designations

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

Armature Fuse Signal Wire Size and Terminal Specifications

Terminals Wire Size and Type(" Tightening Torque
Flexible Multi-core |[AWG  |Nem (Ibein)
(mm?) (mm?)

81,82 0.14...1.5 0.14...25 ]26...16 [0.4(3.5)

(1) See “Cable and Wiring Recommendations” in the PowerFlex Digital DC Drive User Manual,
publication 20P-UMO01, for cable spacing information.

Figure 63 - Frame CInternal Armature Fuse Signal Terminal Block Location

A DANGER

RISK OF ELECTRIC SHOCK. %

DISCONNECT INPUT POWER
BEFORE SERVICING EQUIPMENT.

Rockwell Automation Publication PFLEX-APOO9A-EN-P - September 2012

93


http://literature.rockwellautomation.com/idc/groups/literature/documents/um/20p-um001_-en-p.pdf

Chapter1  Drive Comparisons

Control and Feedback
Comparisons

94

Figure 64 - Frame D Internal Armature Fuse Signal Terminal Block Location
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Bulletin 1395 Digital DC Drive

Input and output signals can be 24V DC, but require a separate 24V DC power
supply in addition to basic 115V AC control circuit requirement.

All control wiring to external devices except for contactor control is terminated
in the drive at terminal block TB3. Signal definitions for terminals 1...20 are
predetermined and are independent of the application. Figure 65 on page 95

illustrates these terminals with their signal definitions.

TB3 is attached to a mounting rail at the bottom of the drive chassis. It provides a
wiring connection for customer supplied control and signal devices, along with
encoder interface and auxiliary peripheral devices.

See the 1395 Digital DC Drive, User Manual, publication 1395-UMO003 for

more details.
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Figure 65 - 1395 - TB3 Terminal Descriptions
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(1) If parameter 620 = 0, then the Reset input requires a N.0. push button as shown here: —I—
Closing the push button causes System Reset to occur. o
This is the default value for the 1395.

If parameter 620 = 1, then the Normal Stop input requires a N.C. push button as shown here. _d&_
Opening the push button causes Normal Stop to occur.

(2) Ifno thermostat is used, 115V AC or 24V DC must still be applied to TB3, terminal 2.

Note: Ifa N.C. push button is used and parameter 620 = 0, the drive will be in a continuous reset condition.
Ifa N.0. push button is used and parameer 620 = 1, a Stop will be present in [Logic Cmd 1], parameter 150.
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1395 Discrete Adapter Board
External wiring is connected to the terminal block at the bottom of the 1395
drive enclosure. Terminals 23 through 52 are reserved for wiring the Discrete
Adapter board to external I/O devices. See the 1395 Digital DC Drive, User
Manual, publication 1395-UMO003, or Bulletin 1395 Discrete Adapter Board
Installation and Operation Manual, publication 1395-IN001, for more details.
Figure 66 - 1395 Discrete Adapter Board Hardware Connection Diagram
Discrete Adapter Board J1
TB3
— O 2
Analog Input 4 —[ 3
St o 19
— O 18
Analog Input 3 —E 5
=4 Wor 17
Analog Input 2 4( ) Oz 16
nalog Inpu
= Wor 15
— O 14
Analog Input 1 4( 2
o 13
~10VDC O 12
32 Analog /0 J4
Power Supply +10VDC —— N
Common " O 3 10
Analog Output4 —4—C 9
Analog Output 3 + O 8
Analog Output2 —4—O 36 7
Analog Output 1 + O 37 6
Analog Output 4 Com ! 38 5
Analog Output3 oM O3 4
Analog Output2  Somy 40 3
Analog Output 1 Com O )
NotUsed| 42 1
Digital Output 2 O B
(Dry Contact) —o 44 L
Digital Output 1 O s ! L
(Dry Contact) 1o 46 2 1
Digital Input Common O 3
- 48 “ 4
Digital Input 1 ——Cr
5 T
Digital Input 2 O
Digital Input 3 —C 20 ® ¢
gftarinpd 7 | Digital /0J3
Digital Input 4 Oy
gital Inp 5 O .
Not Used —4—> NC 5
10
1
12
96 Rockwell Automation Publication PFLEX-AP009A-EN-P - September 2012



http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1395-in001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1395-um003_-en-p.pdf

Drive Comparisons

Chapter 1

TB3 Terminal
Block Numbers
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