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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.

ARC FLASH 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> >

Allen-Bradley, DriveExplorer, DriveExecutive, DrivéTools SP, 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.



Summary of Changes

This manual contains new and updated information.

New and Updated This table contains the changes made to this revision.

Information Topic Page

Added enclosure code H “IP54, NEMA/UL Type 12" for PowerFlex 700S drivesto | 12
the Enclosure options table.

—
~

Updated the list of manuals in the Additional Resources table.

|N
(=}

Updated the DCInput Precharge Control Wiring information.

‘-h
INo

Added a new Auto/Manual example when using PowerFlex 700H firmware
version 5.004.

Removed the chapter on Control Wiring for PowerFlex 700S Drives with Phase |
Control

Removed the “Lifting and Mounting Instructions” appendix - updated all
references to refer to the appropriate Lifting and Mounting publications shipped
with the drives for current information.

—
N

Updated the recommended cable and wiring diagrams for the Stegmann Hi-
Resolution Encoder Feedback Option Card to include new motor/cable
combination.

—
N

Updated the recommended cable and wiring diagrams for the Multi-Device
Interface Option Card to include new motor/cable combination.

IND
=3
N=)

Added Appendix F - History of Changes to contain all previous manual revision
information.

Changes to this manual for previous revisions are included in Appendix F

History of Changes on page 209.
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Summary of Changes

Notes:
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Preface

Drive Description

Topic Page
Drive Description n
Enclosure Options 12
Drive Frame Sizes 13
Conventions 3
General Precautions 15
Additional Resources 17

This manual provides information on mechanical installation and for connecting
incoming power, the motor, and basic I/O to frame 9...14 PowerFlex 700H and
700S AC drives. The information provided is intended for qualified installers
only. Only qualified personnel familiar with adjustable frequency AC drives and
associated machinery should plan or implement the installation, start-up and
subsequent maintenance of the system.

Frame 9...14 PowerFlex 700H and 700S AC drives are available in the following
normal duty power ratings.

Drive ACInput Range Hp Range kW Range

700H 380...500V 200...1900 132...1200
525...690V 150...2400 160...2300

7005 380...500V 200...1250 132...800
525...690V 150...1600 160...1500

The 700H features a parameter set modeled after the PowerFlex 700 AC drive.
Standard I/O includes either 24V or 115V digital I/O plus analog I/O NetLinx
communication options, including DeviceNet, ControlNet and EtherNet/IP
networks.

The PowerFlex 7008 offers optimized integration for the most demanding drive
control and drive system applications. Available with embedded high-
performance Logix engine (DriveLogix) to produce a highly functional, cost-
effective drive and control solution.

Rockwell Automation Publication PFLEX-INOOGE-EN-P - July 2013 1
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Enclosure Options The following enclosure types are available for PowerFlex 700H and 7008 drives:
Drive | Enclosure | Enclosure Type NEMA/UL Rating Description
Code
700H | A Rittal TS 8 Modular | 1P21, NEMA/UL Type 1 Single Door - Freestanding, Light
Grey (RAL7035)
B MCC Style IP20, NEMA/UL Type 1 Single Door - Freestanding, Roll-
in, Roll-out power structure
H Rittal TS 8 Modular | IP54, NEMA/UL Type 120 Single Door - Freestanding,
Filters in Door and Roof Vent
J No enclosure IP00, NEMA/UL Type Open With Conformal Coated Circuit
Boards
K MCCStyle [P20, NEMA/UL Type 1 Single Door - Freestanding, Roll-
in, Roll-out power structure,
with Conformal Coated Circuit
Boards
M Rittal TS 8 Modular | 1P20, NEMA/UL Type 1 Single Door - Freestanding, Light
Grey (RAL 7035), with Conformal
Coated Circuit Boards
N No enclosure IP00, NEMA/UL Type Open -
W Rittal TS 8 Modular | IP54, NEMA/UL Type 12 Single Door - Freestanding,
w/Conformal Coat Filters in Door and Roof Vent
7005 A Rittal TS 8 Modular | 1P21, NEMA/UL Type 1 Single Door - Freestanding, Light
Grey (RAL7035)
B MCCStyle [P20, NEMA/UL Type 1 Single Door - Freestanding, Roll-
in, Roll-out power structure
H Rittal TS 8 Modular | IP54, NEMA/UL Type 120V Single Door - Freestanding,
Filters in Door and Roof Vent
N No enclosure IP00, NEMA/UL Type Open -

(1) For replacement filters, see the PowerFlex Architecture Class Spare Parts & Options list available at:

http://www.ab.com/support/abdrives/powerflex70/PF7ReleasedParts.pdf
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Preface

Drive Frame Sizes Similar PowerFlex 700H and 7008 drive sizes are grouped into frame sizes to
simplify spare parts ordering, dimensioning, etc. A cross reference of drive catalog
numbers and their respective frame size is provided in the following publications.

o PowerFlex 700H Adjustable Frequency AC Drive Technical Data,
publication 20C-TD001

o PowerFlex 7008 High Performance AC Drive - Phase IT Control Technical
Data, publication 20D-TD002

You can determine the frame size of your drive by checking the data nameplate on
the control frame. The frame number is printed just above the serial number.

(" CatNo. 20D J 300N ONNNBNNNN
UL Open Type/IP00 540V 650V Series: A
oA ot [z oo,
° o Heavy Duty Power 132 kW | 200 kW
Input: DC, o] us
R DC Voltage Range 462 -594 | 583-713 LISTED
Amps 350 350 IND CONT EQ
| Output: 3 Phase, 0 - 320Hz o042
o) g - AC Voltage Range 0-400 | 0-460 c €
—— °© ) Base Hz (default 50Hz | 60Hz
. Ci/r;tinélousl Arg% 300/245 | 300/245
o 1 Min Overload Amps 330/368 | 330/368
2 Sec Overload Amps 450/490 | 450/490
MFD. in 2006 on Nov 9 Frame #:9
Serial Number; 2622381652
@ Allen-Bradley
CI”  MADE IN THE USA (FAC 1B)
\_ J
Frame Number
|
Conventions o In this manual we see the PowerFlex 700H or 700S Adjustable Frequency
AC Drive as:
e drive
o PowerFlex 700H
e 700H
e PowerFlex 700S
e 7008

Rockwell Automation Publication PFLEX-INOOGE-EN-P - July 2013 13
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Preface

14

o To help differentiate parameter names and LCD display text from other
text, the following conventions will be used:

o Parameter Names will appear in [brackets].

For example: [DC Bus Voltage].

o Display Text will appear in “quotes.” For example: “Enabled.”

o The following words are used throughout the manual to describe an

action:
Word Meaning
Can Possible, able to do something
(Cannot Not possible, not able to do something
May Permitted, allowed
Must Unavoidable, you must do this
Shall Required and necessary
Should Recommended
Should Not | Not recommended

Rockwell Automation Publication PFLEX-INOOGE-EN-P - July 2013
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General Precautions

> BB DB P

ATTENTION: This drive contains ESD (Electrostatic Discharge) sensitive parts and
assemblies. Static control precautions are required when installing, testing,
servicing or repairing this assembly. Component damage may result if ESD
control procedures are not followed. If you are not familiar with static control
procedures, reference A-B publication 8000-4.5.2, “Guarding Against
Electrostatic Damage” or any other applicable ESD protection handbook.

ATTENTION: An incorrectly applied or installed drive can resultin component
damage or a reduction in product life. Wiring or application errors, such as,
undersizing the motor, incorrect or inadequate AC supply, or excessive ambient
temperatures may result in malfunction of the system.

ATTENTION: Only qualified personnel familiar with adjustable frequency AC
drives and associated machinery should plan orimplement the installation,

start-up and subsequent maintenance of the system. Failure to comply may

resultin personal injury and/or equipment damage.

ATTENTION: To avoid an electric shock hazard, verify that the voltage on the bus
capacitors has discharged completely before servicing. Check the DCbus voltage
at the Power Terminal Block by measuring between the +DCand -DC terminals,
between the +DC terminal and the chassis, and between the -DC terminal and
the chassis. The voltage must be zero for all three measurements.

ATTENTION: Risk of injury or equipment damage exists. DPI host products must
not be directly connected together via 1202 cables. Unpredictable behavior can
result if two or more devices are connected in this manner.

ATTENTION: The sheet metal cover and mounting screws on the ASIC Board
located on the power structure are energized at (-) DC bus potential high
voltage. Risk of electrical shock, injury, or death exists if someone comes in
contact with the assembly.

Rockwell Automation Publication PFLEX-INOOGE-EN-P - July 2013
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General Precautions,
Continued

16

A\

ATTENTION: The “adjust freq” portion of the bus requlator function is
extremely useful for preventing nuisance overvoltage faults resulting from
aggressive decelerations, overhauling loads, and eccentric loads. It forces the
output frequency to be greater than commanded frequency while the drive's
bus voltage is increasing towards levels that would otherwise cause a fault.
However, it can also cause either of the following two conditions to occur.

1.) Fast positive changes in input voltage can cause uncommanded positive

2))

speed changes.

For PowerFlex 700H drives, an “OverSpeed Limit” fault will occur if the speed
reaches [Maximum Speed] + [Overspeed Limit]. If this condition is
unacceptable, action should be taken to 1) limit supply voltages within the
specification of the drive and, 2) limit fast positive input voltage changes to
less than 10%. Without taking such actions, if this operation is unacceptable,
the “adjust freq” portion of the bus regulator function must be disabled (see
parameters 161 and 162).

For PowerFlex 700S drives, an “Abs Overspd Det” fault will occur if the speed
reaches [Rev Speed Limit] - [Abs OverSpd Lim] or [Fwd Speed Limit] + [Abs
OverSpd Lim]. If this condition is unacceptable, action should be taken to 1)
limit supply voltages within the specification of the drive and, 2) limit fast
positive input voltage changes. Without taking such actions, if this operation
is unacceptable, disable the bus regulator by setting parameter 414 [Brake/
Bus Cnfq], bit 3 “Bus Reg En” to zero (0).

Actual deceleration times can be longer than commanded deceleration times.

For PowerFlex 700H drives, a “Decel Inhibit” fault is generated if the drive
stops decelerating altogether. If this condition is unacceptable, the “adjust
freq” portion of the bus requlator must be disabled (see parameters 161 and
162). The “Decel Inhibit” fault can be disabled by setting parameter 238 [Fault
Config 1] bit 6 “Decel Inhib” to zero (0).

For PowerFlex 7005 drives, a “Vref Decel Fail” fault is generated if the drive
stops decelerating altogether. If this operation is unacceptable, disable the
bus regulator by setting parameter 414 [Brake/Bus Cnfg], bit 3 “Bus Reg En" to
zero (0). This fault cannot be disabled in the PowerFlex 700S.

Note: For both drives, installing a properly sized dynamic brake resistor or external
dynamic brake will provide equal or better performance in most cases.

Important: These faults are not instantaneous. Test results show they can take

2..

.12 seconds to occur.
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Additional Resources

These documents contain additional information concerning related products

from Rockwell Automation.

Resource

Description

Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1

Provides general quidelines for installing a Rockwell Automation industrial system.

Product Certifications website, http://www.ab.com

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

Wiring and Grounding Guidelines for pulse Width Modulated AC Drives, publication
DRIVES-IN0O1

Provides basic information needed to properly wire and ground Pulse Width Modulated
(PWM) AC drives.

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

Provides a checklist as a guide in performing preventive maintenance on industrial
control and drive system equipment.

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 incorporating solid
state components.

A Global Reference Guide for Reading Schematic Diagrams, publication 100-2.10

Provides a simple cross-reference of common schematic/wiring diagram symbols used
throughout various parts of the world.

Guarding Against Electrostatic Damage, publication 8000-4.5.2

Provides an explanation of the causes of Electrostatic Damage, and how you can guard
against its effects.

PowerFlex 700H Adjustable Frequency AC Drive Technical Data, publication 20(-TD001

Provides detailed drive and option specifications, drive, fuse, and circuit breaker ratings,
watts loss information, and derating guidelines.

PowerFlex 700S High Performance AC Drive - Phase Il Control Technical Data, publication
20D-TD002

Provides detailed drive and option specifications, drive, fuse, and circuit breaker ratings,
watts loss information, and derating guidelines.

PowerFlex 700S with Phase Il Control Programming Manual, publication 20D-PM001

Provides information needed to start-up, program, and troubleshoot PowerFlex 7005
Phase Il adjustable frequency AC drives.

PowerFlex Reference Manual, publication PFLEX-RM003

Provides explanations of PowerFlex 7005 drives with Phase Il control functions and
application programming in detail.

DriveGuard Safe Torque Off Option for PowerFlex 7005 Phase Il and 700L AC Drives,
publication 20D-UM007

Provides information needed to plan, install and configure the DriveGuard Safe Torque Off
option for PowerFlex 700S and 700L AC drives.

PowerFlex 700H Programming Manual, publication 20C-PM001

Provides information needed to start-up, program, and troubleshoot the PowerFlex 700H
adjustable frequency AC drive.

PowerFlex 700H AC Drive Safe Torque Off Option User Manual, publication 20C-UM001

Provides information needed to plan, install and configure the Safe Torque Off option for
PowerFlex 700H drives

PowerFlex 700H and 700S IPO0 Open Power Structure, Frames 10. . .14 Installation
Instructions, publication PFLEX-IN020

Provides instructions for the installation of PowerFlex 7005 and 700H frames 10...14,
IP00, NEMA/UL Type Open power structures in a customer supplied enclosure(s).

PowerFlex 700S and 700H Drives - Frame 9 Hardware Service Manual, publication PFLEX-
16001

Provides troubleshooting and repair information for PowerFlex 7005 and 700H frame 9 AC
drives.

PowerFlex 700S and 700H Drives - Frame 10 Hardware Service Manual, publication
PFLEX-TG002

Provides troubleshooting and repair information for PowerFlex 7005 and 700H frame 10
ACdrives.

PowerFlex 700S and 700H Drives - Frame 11 Hardware Service Manual, publication
PFLEX-TG003

Provides troubleshooting and repair information for PowerFlex 7005 and 700H frame 11
ACdrives.

PowerFlex 700S and 700H Drives - Frame 12 Hardware Service Manual, publication
PFLEX-TG004

Provides troubleshooting and repair information for PowerFlex 7005 and 700H frame 12
ACdrives.

PowerFlex 700S and 700H Drives - Frame 13 Hardware Service Manual, publication
PFLEX-TG005

Provides troubleshooting and repair information for Powerflex 7005 and 700H frame 13
ACdrives.

PowerFlex 700S and 700H Drives - Frame 14 Hardware Service Manual, publication
PFLEX-TG006

Provides troubleshooting and repair information for PowerFlex 700S and 700H frame 14
ACdrives.

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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Chapter 1

ACSupply Source
Considerations

General Installation Information

Frame 9...14 PowerFlex 700H and 700S drives are suitable for use on a circuit

capable of delivering up to a maximum of 200,000 rms symmetrical amperes, and
a maximum of 690 volts.

A\

ATTENTION: To guard against personal injury and/or equipment damage
caused by improper fusing or circuit breaker selection, use only the
recommended line fuses/circuit breakers specified in the drive Technical Data
publications. See Additional Resources on page 17 for a list of technical
publications for PowerFlex 700H and PowerFlex 700S drives.

If a system ground fault monitor (RCD) is to be used, only Type B (adjustable)

devices should be used to avoid nuisance tripping.

Unbalanced, Ungrounded or Resistive Grounded Distribution

Systems

If phase to ground voltage will exceed 125% of normal or the supply system is

ungrounded, see Wiring and Grounding Guidelines for Pulse Width Modulated
(PWM) AC Drives, publication DRIVES-IN001, for more information.

A\

ATTENTION: PowerFlex 700H and 700S drives contain protective MOVs and
common mode capacitors that are referenced to ground. These devices must be
disconnected if the drive is installed on a resistive grounded distribution system
or an ungrounded distribution system.

If you are
installinga... | see:
Frame 9 drive Ungrounded, Unbalanced or High Resistive Ground Installations on page 63

Frame 10 drive

Ungrounded, High Resistive Ground or Grounded B Phase Delta Installations on page 79

Frame 11 drive

Ungrounded, High Resistive Ground or Grounded B Phase Delta Installations on page 93

Frame 12 drive

Ungrounded, High Resistive Ground or Grounded B Phase Delta Installations on page 109

Frame 13 drive

Ungrounded, High Resistive Ground or Grounded B Phase Delta Installations on page 123

Frame 14 drive

Ungrounded, High Resistive Ground or Grounded B Phase Delta Installations on page 141
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General Installation Information
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Single-Phase Input Power

The PowerFlex 700H and 7008 drives are typically used with a three-phase input
supply. The drives have been listed by UL to operate on single-phase input power
with the requirement that the output current is derated by 80% of the three-phase

ratings identified in Table 1 on page 167 through Table 8 on page 174.

Input Power Conditioning

All AC input drives include an internal line reactor.

Certain events on the power system supplying a drive can cause component
damage or shortened product life. These conditions are:

o The power system has power factor correction capacitors switched in and
out of the system, either by the user or by the power company.

o The power source has intermittent voltage spikes in excess of 6000 volts.
These spikes could be caused by other equipment on the line or by events
such as lightning strikes.

o The power source has frequent interruptions.

If any or all of these conditions exist, it is recommended that the user install a
minimum amount of impedance between the drive and the source. This
impedance could come from the supply transformer itself, the cable between the
transformer and drive or an additional transformer or reactor. The impedance
can be calculated using the information supplied in the Wiring and Grounding
Guidelines for Pulse Width Modulated (PWM) AC Drives, publication
DRIVES-INOOI.

Output Power Conditioning

Frame 14 drives can be ordered with or without output reactors (du/dt filters).
The du/dt filter limits the rate of change of output voltage and the rate of change
in the IGBT or output transistor switching event.

See the Wiring and Grounding Guidelines for Pulse Width Modulated (PWM)
AC Dirives, publication DRIVES-IN001, for minimum inductance on
installations where du/dkt filters are not installed.

Rockwell Automation Publication PFLEX-INOOGE-EN-P - July 2013


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

General Installation Information ~ Chapter 1

General Grounding
Requirements

Safety Ground - PE

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/or electrical codes. The integrity of all ground connections

should be periodically checked.

For installations within a cabinet, a single safety ground point or ground bus bar
connected directly to building steel should be used. All circuits including the AC
input ground conductor should be grounded independently and directly to this
point/bar.

Table 1- Typical Grounding

Shield Termination - SHLD

The Shield terminal provides a grounding point for the motor cable shield. It
must be connected to an earth ground by a separate continuous lead. The motor
cable shield should be connected to this terminal on the drive (drive end) and the
motor frame (motor end). A shield terminating cable gland may also be used.

When shielded cable is used for control and signal wiring, the shield should be

grounded at the source end only, not at the drive end.

RFI Filter Grounding

Using an optional RFI filter may result in relatively high ground leakage currents.
Therefore, the filter must only be used in installations with grounded AC
supply systems and be permanently installed and solidly grounded (bonded)
to the building power distribution ground. Ensure that the incoming supply
neutral is solidly connected (bonded) to the same building power distribution
ground. Grounding must not rely on flexible cables and should not include any
form of plug or socket that would permit inadvertent disconnection. Some local
codes may require redundant ground connections. The integrity of all
connections should be periodically checked. See the instructions supplied with

the filter.
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Fuses and Circuit Breakers Frame 9...14 drives can be installed with either input fuses or an input circuit
breaker. National and local industrial safety regulations and/or electrical codes
may determine additional requirements for these installations. See Fuses and

Circuit Breakers listed in Table 9 on page 176 through Table 16 on page 183.

protection. Specifications for recommended fuses to provide protection against

2 ATTENTION: Frame 9. .14 PowerFlex drives do not provide branch short circuit
short circuits are provided in the Technical Data publications for the drives.

Power Wiring

outline provisions for safely installing electrical equipment. Installation must
comply with specifications regarding wire types, conductor sizes, branch circuit
protection and disconnect devices. Failure to do so may result in personal injury
and/or equipment damage.

2 ATTENTION: National Codes and standards (NEC, VDE, BSI etc.) and local codes

If you are installing... see:

a Frame 9 drive Power Wiring on page 67
a Frame 10 drive Power Wiring on page 84
a Frame 11 drive Power Wiring on page 97
a Frame 12 drive Power Wiring on page 114
a Frame 13 drive Power Wiring on page 130
a Frame 14 drive Power Wiring on page 149

Wire Recommendations

Type Description Min. Insulation Rating
Power @ | Standard |+ Fourtinned copper conductors with XLPE 600V,
insulation. 75 °C (167 °F)

« Copper braid/aluminum foil combination shield and
tinned copper drain wire.
» PVCjacket.

(1) Control and signal wires should be separated from power wires by at least 0.3 meters (1 foot).
(2) The use of shielded wire for ACinput power may not be necessary but is always recommended.
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EMC Instructions

Motor Considerations

Due to the operational characteristics of AC variable frequency drives, motors
with inverter grade insulation systems designed to meet or exceed NEMA MG1
Part 31.40.4.2 standards for resistance to spikes of 1600 volts are recommended.

Guidelines must be followed when using non-inverter grade motors to avoid
premature motor failures. Refer to Wiring and Grounding Guidelines for Pulse
Width Modulated (PWM) AC Drives, publication DRIVES-IN001 for

recommendations.

Cable Trays and Conduit

If cable trays or large conduits are to be used, see guidelines presented in the
Wiring and Grounding Guidelines for Pulse Width Modulated (PWM) AC
Drives, publication DRIVES-IN001.

unused wires in the conduit must be grounded at both ends. For the same
reason, if a drive sharing a conduit is being serviced or installed, all drives using
this conduit should be disabled. This will help minimize the possible shock
hazard from “cross coupled” motor leads.

2 ATTENTION: To avoid a possible shock hazard caused by induced voltages,

CE Conformity

Conformity with the Low Voltage (LV) Directive and Electromagnetic
Compatibility (EMC) Directive has been demonstrated using harmonized
European Norm (EN) standards published in the Official Journal of the
European Communities. PowerFlex Drives comply with the EN standards listed
below when installed according to this manual.

CE Declarations of Conformity are available online at:
http://www.ab.com/certification/ce/docs.

Low Voltage Directive (2006/95/EC)

e EN 61800-5-1 Adjustable speed electrical power drive systems — Part 5-1:
Safety requirements — Electrical, thermal and energy.

EMC Directive (2004/108/EC)

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

o The motor cable should be kept as short as possible in order to avoid
electromagnetic emission as well as capacitive currents.

o Use of line filters in ungrounded systems is not recommended.

o PowerFlex drives may cause radio frequency interference if used in a
residential or domestic environment. The user is required to take measures
to prevent interference, in addition to the essential requirements for CE
compliance listed below, if necessary.

o Conformity of the drive with CE EMC requirements does not guarantee
an entire machine or installation complies with CE EMC requirements.
Many factors can influence total machine/installation compliance.

o PowerFlex drives can generate conducted low frequency disturbances
(harmonic emissions) on the AC supply system.

Essential Requirements for CE Compliance
Conditions 1-6 listed below must be satisfied for PowerFlex drives to meet the
requirements of EN61800-3.

1. Standard PowerFlex 700H or 700S CE compatible Drive. For Frames 10
and up, the drive must also be installed in a suitable Rittal TS 8 (or
equivalent) enclosure.

2. Review important precautions/attention statements throughout this
manual before installing the drive.

3. Grounding as described on page 21.

4. Output power, control (I/O) and signal wiring must be braided, shiclded
cable with a coverage of 75% or better, metal conduit or equivalent
attenuation.

5. All shielded cables should terminate with the proper shielded connector.

6. Conditions in Table 2.

Table 2 - PowerFlex EN61800-3 EMC Compatibility
Second Environment
E Restrict Motor Cable to 30 m (98 ft.)
E | Any Drive and Option
9 N
10 y
1 y
12 y
13 y
14 y
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Using Input/Output Input Contactor Precautions
Contactors

reapplies the AC line to the drive to start and stop the motor can cause drive
hardware damage. The drive is designed to use control input signals that will
start and stop the motor. If an input device is used, operation must not exceed
one cycle per minute or drive damage will occur.

2 ATTENTION: A contactor or other device that routinely disconnects and

components. If hazards due to accidental contact with moving machinery or
unintentional flow of liquid, gas or solids exist, an additional hardwired stop
circuit may be required to remove the ACline to the drive. An auxiliary braking
method may be required.

2 ATTENTION: The drive start/stop/enable control circuitry includes solid state

Output Contactor Precaution

following information must be read and understood. One or more output
contactors may be installed between the drive and motor(s) for the purpose of
disconnecting or isolating certain motors/loads. If a contactor is opened while
the drive is operating, power will be removed from the respective motor, but the
drive will continue to produce voltage at the output terminals. In addition,
reconnecting a motor to an active drive (by closing the contactor) could produce
excessive current that may cause the drive to fault. If any of these conditions are
determined to be undesirable or unsafe, an auxiliary contact on the output
contactor should be wired to a drive digital input that is programmed as
“Enable.” This will cause the drive to execute a coast-to-stop (cease output)
whenever an output contactor is opened.

2 ATTENTION: To guard against drive damage when using output contactors, the

Common Bus/Precharge DC input drives do not have an internal precharge circuit. Therefore, the

following must be provided.

o Precharge capability must be provided in the system to guard against

possible damage.

o Disconnect switches must not be used between the input of the drive and a
common DC bus without the use of an external precharge device.

IMPORTANT  Precharge circuitry is external to the drive and must be customer supplied.
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DC Input Precharge Control Wiring
If you are installing a DC input drive with a precharge interlock you must make
the following connections on the X50 terminal block from the precharge circuit.

See Figure 1 on page 27 for additional wiring information.

Table 3 - Frame 9 - X50 Terminal Block Connections

X50 Terminal Block | Terminal Description
1 Charge Relay Contact
2 Charge Relay Contact
0 5 Precharge Complete Signal (+24V DC)
6 Precharge Complete Signal (Common)

0606 @@@@\
EIEIEIE] CISIEIE]

©]

Table 4 - Frames 10...14 - X50 Terminal Block Connections

X50 Terminal Block Frame Terminal Precharge Circuit Connection Description
10,11&13 | 21 Charge Relay Contact
23 Charge Relay Contact
I
] 25 Precharge Complete Signal (+24V DC)
O 26 Precharge Complete Signal (Common)
| 12&14 Power Structure 1
21 Charge Relay Contact
@ 23 Charge Relay Contact (Jumper to Power Structure 2
— Terminal 21)
LJ 25 Precharge Complete Signal (+24V DC)
26 Precharge Complete Signal (Common)
Power Structure 2
21 Charge Relay Contact (Jumper to Power Structure 1
Terminal 23)
3 Charge Relay Contact
25 Precharge Complete Signal (+24V DC)
26 Precharge Complete Signal (Common)

Table 5 - X50 Terminal Block Specifications (All Frame Sizes)

Wire Size Range'” Torque
Maximum Minimum Recommended
6.0mm? (10 AWG) 1.0 mm? (18 AWG) 0.8 Nem (7.0 Ib-in)

(1) Maximum/minimum sizes that the terminal block will accept - these are not recommendations.
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Figure 1- Frame 9 Sample Precharge Wiring Diagram

Customer Connections - External Precharge Circuitry Terminal Block on Drive
is Shown as Dashed Lines Control Frame Connections

1
|
|
|
>
|
+=
|
-
T%
©

I I A
| — M o
FoRTCR2 [t — — 0@ +24VDC
_____ % 0V DC
DCSource
l oo
: _____ r H —'—} Isolated
B e Ol D—
M DC = O~ DD
R R Zammm |
] | Piloct?ela |
{1 e | y
R R R ! I
-4k O -
| Rl |
| Main DC Contactor|
| | Important: For DC Input Only.
— ﬂ'if —O— — Do Not Install on DC Input Drives.
. (R2 * Refer to Table 6 28 fi tact rati
Precharge efer to Table 6 on page 28 for contact ratings.
Figure 2 - Frames 10, 11 and 13 Sample Precharge Wiring Diagram
Customer Connections - External Precharge Circuitry Terminal Block on Drive
is Shown as Dashed Lines Control Frame Connections
X50 ASIC Board
M DC+ X15
KKk ———— —
I I 2
8 L Charge
R QR 3 T Relay*
I B Precharge
Complete
DC Source I | | 26 | P
J X9
| 1
| I
I
M DC- o— —
Vg ——— | (R1 M | Important: For DC Input Only.
! |J' | Main DC Contactor| Do Not Install on DC Input Drives.
F2 R2 (R2 | | * Refer to Table 6 on page 28 for contact ratings.
M
Precharge
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Figure 3 - Frames 12 and 14 Sample Precharge Wiring Diagram

Customer Connections - External Precharge Circuitry Terminal Blocks on Drive
is Shown as Dashed Lines Control Frame Connections
T i
" o | i X15 BAS'Cd
i 10 i o
- ] ela
L ! | [ .0 : !
Fl R (R | o )] () ! Erechelarge*
T omplete
| | T_,_ — 3, P
(R1 | " X9
T——i = — )—ol |
DC Source L —K _O_+(R2 |
" oda |
. PU2
[ i | X50 ASIC
| I —— | X15 Board
= ——— 10D g Charge g
M DC- I_ __________ > GD ReIay
- —— _"_ _————
x ! A " T 1T 2D Erech?rge*
- HH ] omplete
2 R R T~ 2, X9
Important: For DClnput Only. * Refer to Table 6 below for contact ratings.
Do Not Install on DC Input Drives.
Table 6 - ASIC Board Charge Relay Contact Ratings
Load Resistance load (cos & =1)
Rated load 8 Aat 250 VAC: 5 A at 30 VDC
Rated carry current 8A
Max. switching voltage 250 VAG; 30 VDG, (400 VAQ)
Max. switching current AC8A;DC5A
Max. switching power 2,000 VA; 150 W
Failure rate (reference value) 5VDC 10 mA (for gold plating 0.35 p min.)
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Figure 4 - X50 Terminal Block Locations

Frame 9 Frames 10...14
o] 7 (%) ©
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00000|| |,
o0000oo|| o
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0000 |o
O
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X50 Terminal Block
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Notes:
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Chapter 2

Control Wiring for PowerFlex 700H Drives

Important points to remember about I/O wiring:
o Always use copper wire.

o Wire gauge requirements and recommendations are based on 75 °C. Do
not reduce wire gauge when using higher temperature wire.

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

o Control and signal wires should be separated from power wires by at least
0.3 meters (1 foot).

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

ATTENTION: Inputs must be configured with software and jumpers (see page
A 36). In addition, configuring an analog input for 0. . .20 mA operation and
driving it from a voltage source could cause component damage. Verify proper

configuration prior to applying input signals.

ATTENTION: Hazard of personal injury or equipment damage exists when using
bipolar input sources. 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.

Table 7 - Recommended Control Wire

Type Wire Type Description Min. Insulation Rating
signal Standard Analog 1/0 - 0.750 mm? (18AWG), twisted pair, 100% shield | 300V,
with drain. 75...90°C(167...194°F)
Remote Pot - 0.750 mm? (18 AWG), 3 conductor, shielded.
Digital 1/0 Un-shielded - Per US NEC or applicable national or local code. 300V,
Safety Inputs - - - 5 - 60 °C (140 °F)
Homing Input @ | Shielded Multi-conductor shielded cable 0.750 mm~ (18 AWG), 3 conductor, shielded.

(1) Control and signal wires must be separated from power wires by at least 0.3 meters (1 foot).
(2) Ifthe wires are short and contained within a cabinet which has no sensitive circuits, the use of shielded wire may not be necessary, but is always recommended.
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700H Control Circuit Board Designations

The PowerFlex 700H control circuit board allows for a variety of I/O boards to
be installed depending upon your application. Each option I/O circuit board is

described below.

Figure 5 - PowerFlex 700H Control Circuit Board

IMPORTANT

The boards identified in the table below can only be installed in the designated

slot. Boards and slots are not interchangeable.

Table 8 - Control Board Slot Designations

Slot | Used for Circuit Board. ..

Part No.

A 24V DC Digital Input with Analog 1/0

20C-DA1-A

115V AC Digital Input with Analog 1/0

20C-DA1-B

B 24/115V Digital Output

20C-DO1

24V DC Digital Gate Disable option“)

20C-DG1

C (Not Used)

D (Not Used)

E DPI Option Board

20C-DPI

(1) See Appendix E, Instructions for ATEX Approved PowerFlex 700H Drives in Group Il Category (2)
Applications with ATEX Approved Motors on page 203 and the PowerFlex 700H AC Drive Safe
Torque Off Option User Manual, publication 20C-UM001, for more information on installing and

configuring the Gate Disable option board.
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Chapter 2

Drive Catalog Numbers for 700H Control I/0 Board Options

The following codes are designated in position 15 of the drive catalog string to
indicate the desired combination of 700H I/O option boards supplied with the

drive:
Code | Boardin SlotA Board in Slot B Board in Slot E
A 20C-DAT-A 20C-DO1 20C-DPI1
B 20C-DA1-B 20C¢-D01 20C¢-DPI
G 20C-DA1-A 20C-DG1 20¢-DP1
N none none 20C-DPI1

Figure 6 - PowerFlex 700H I/0 Terminal Blocks and Jumpers

/0 Terminal Blocks and Jumpers

I/0 Terminal Blocks
Table 9 - 1/0 Terminal Block Specifications
No. | Name Description Wire Size Range“) Torque
Maximum | Minimum | Maximum | Recommended
1 Analog 1/0 Analog I/0 Signals 2.5 mm’ 0.5 mm? 0.2N-m 0.2N-m
(14AWG) | (22 AWG) 1.81b-in 1.81b-in
2 Digital Inputs Digital Input Signals | 2.5 mm2 0.5 mm? 0.2N-m 0.2 N-m
(14 AWG) (22 AWG) 1.8 Ib-in 1.8 Ib-in
3 Digital Outputs | Digital Out Relays 2.5 mm? 0.5 mm? 0.5N-m 0.5N-m
(14AWG) | (22 AWG) 4.5b-in 4.5Ib-in
(1) Maximum/minimum that the terminal block will accept - these are not recommendations.
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1/0 Cable Grounding

When installing shielded multi-conductor for analog and digital I/O, strip the
cable at such a distance from the terminal plug so you can fix the shield to the
cable clamp for grounding.

©
©

Position the exposed
shield so it can fixed to
the clamp.

Note: This clamp is not designed for strain relief.
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Table 10 - 1/0 Terminal Designations
Related

No. |Signal Factory Default | Description Parameter(s)
1 Analog Input 1 (-) U Q) Isolated®), bipolar, differential, 9 bit & sign, 88 kQinputimpedance. A {320...327
2 Analog Inout 1 ()™ jumper (page 36) selects: 0...10V, =10V,

nalog lnput 1(4) 0...20 mA. Default: 0. 10V (Ri =200K), 4. .. 20 mA (Ri=100 ).
3 Analog Input 2 (-)
4 Analog Input 2 (+)“)
5 —10V Pot Reference - 2kQminimum, 10 mA maximum load, 1% accuracy.
6 Pot Common (GND) For (+) and (—) 10V pot references.
7 +10V Pot Reference - 2kQminimum, 10 mA maximum load, 1% accuracy.
8 Analog Output 1 (+) @ Bipolar (current out is not bipolar), 9 bit and sign, 2 kQminimum load. A |340...347
9 Analog Output Common jumper (page 36) selects: 0...10V, =10V, 0...20 mA.
10  |Analog Output 2 (+)
11 |Digital Input 1 Stop - CF 115V AC, 50/60 Hz - Opto isolated 361...366
12 | Digital Input 2 Start Low State: less than 30V AC
3 ng!tal Inputg A atr N High State: greater than 40V AC

'gita’ npu uloran 24V DC - Opto isolated (250V)
14 | Digital Input 4 Speed Sel 1 Low State: less than 5V DC
15  |Digital Input 5 Speed Sel 2 High State: greater than 20V DC
16 |Digital Input 6/Hardware Enable Speed Sel 3 11.2mA DC

Enable: Digital Input 6 is jumper selectable for HW Enable (see page 36).
On-Time: < 16.7 ms, Off-Time < 1 ms

17 |Digital Input Common Allows source or sink operation. Terminals 17, 18 and 19 can also be used
18 to provide backup power to DPI and control devices.
19 |+24vDc - Drive supplied logic input power.
20 |24V Common® - Common for internal power supply.
21 |Digital Output 1 - NC® Fault Max. Resistive Load: 380...391
22 | Digital Output 1 ¢ 240V AC/30V DC— 1200VA, 150 W

!g! A ouIpu omm:)sr)\ Max. Current: 5 A, Min. Load: 10 mA
23 | Digital Output 1 - N.0. NOT Fault - )

= 8 Max. Inductive Load:
24 | Digital Output2 - N.C. NOT Run 240V AC/30V DC — 840VA, 105 W
25 | Digital Output 2/3 Com. Max. Current: 3.5 A, Min. Load: 10 mA
26 |Digital Output3—N.0.® Run

Important: Input must be configured with a jumper. Drive damage may occur if jumper is not installed properly. See page 36.

These inputs/outputs are dependant on a number of parameters (see “Related Parameters” column in table).

Differential Isolation - External source must be maintained at less than 160V with respect to PE. Input provides high common mode immunity.

150 mA maximum load. Not present on 115V versions. Can be used to provide control power from an external 24V source when main power is not applied. See page 36.
Contacts in un-powered state. Any relay programmed as Fault or Alarm will energize (pick up) when power is applied to drive and de-energize (drop out) when a fault or alarm exists. Relays selected for
other functions will energize only when that condition exists and will de-energize when condition is removed.
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Analog I/0 Configuration

IMPORTANT  Analog I/0 must be configured through programming, as well as the jumpers
shown below. See the PowerFlex 700H Adjustable Frequency AC Drive
Programming Manual, publication 20C-PM001.

See Figure 6 on page 33 for the location of the jumpers indicated in the table
below.

Table 11 - 1/0 Configuration

Signal Jumper Setting

Analog J1(AnalogIn 1) 0...20mA 0...10v 10V
Inputs J2 (Analog In 2)

J1 J2 J J2
ABCD ABCD ABCD ABCD ABCD ABCD

3 B EE
3 (Analog Out 1) 0...20mA 0...10v +10V
4 (Analog Out 2)

Analog
Outputs

— —

ABCD ABCD ABCD ABCD ABCD ABCD

Boc BRoc | oS SBE: oo

Hardware Enable Circuitry

By default, the user can program a digital input as an Enable input. The status of
this input is interpreted by drive software. If the application requires the drive to be
disabled without software interpretation, a “dedicated” hardware enable
configuration can be utilized. This is done by removing jumper J5 (sce table
below) and wiring the enable input to digital input 6. Verify that parameter 366
[Digital In6 Sel] is set to “1-Enable”.

Table 12 - Hardware Enable Configuration

Signal Jumper Setting
Hardware |J5 Hardware Enable Input Programmable (No Hardware Enable)
Enable

J5 J5

AB AB

0O
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Auxiliary Power Supply

You may use an auxiliary power supply to keep the 700H control unit energized,
when input power is de-energized. This provides back-up power for the control
unit and is sufficient for setting parameters. Connect 24V DC power to pin 19

and 24V DC common to pin 20 of the 24V DC version of the I/O card.

Table 13 - Auxiliary Power Supply Specifications

Voltage Current (Min)

Current (Max)

24VDC+15% 150 mA

250 mA

If 24V terminals of several drives are connected in parallel, it is recommend that a
diode circuit to block current flow in the opposite direction is used. Reverse
current flow could damage the control board.

From Auxiliary
Power Supply

24V dc 24V dc
Power Common

19T |20 197 |20 19T |20 197 |20
[ [ [ [
1/0 Wiring Examples
Input/Output Connection Example Required Parameter Changes
Potentiometer Unipolar ~ « Set|/0 configuration (see Analog /0

Speed Reference
10k QPot. Recommended

Configuration on page 36).
3 |« AdjustScaling:

=
)=
(2 kQMinimum) % Parameters 91 [Speed Ref A Hi] / 92
B ||, [Speed Ref A Lo] and 325 [Analog In 2 Hi] /
Ju, 326 [Analog In 2 Lo]
] « View Results:
% Parameter 002 [Commanded Speed]
)=
Joystick Bipolar Speed « Set1/0 configuration (see Analog /0
Reference - Configuration on page 36).
+10V Input I’ ) « Set parameter 190 [Direction Mode] = 1

Important: See the Attention | ™~a

statement on page 31 for
important information on
bipolar wiring.

3 “Bipolar”

T 1|+ Adjust Scaling:
] Parameters 91 [Speed Ref A Hi] / 92
6 [Speed Ref A Lo] and 325 [Analog In 2 Hi] /
326 [Analog In2 Lo]
« View Results:
Parameter 002 [Commanded Speed]

~ mlas

FEHERREREE

Rockwell Automation Publication PFLEX-INOO6E-EN-P - July 2013 37



Chapter 2

Control Wiring for PowerFlex 700H Drives

38

Input/Output

Connection Example

Required Parameter Changes

Analog Input Bipolar Speed
Reference

+10V Input

Important: See the Attention
statement on page 31 for
important information on
bipolar wiring.

o3
[

-0—|—
1

RIRTRTRIAM] [ EE

Set 1/0 configuration (see Analog I/0
Configuration on page 36).

Set parameter 190 [Direction Mode] =1
“Bipolar”

Adjust Scaling:

Parameters 91 [Speed Ref A Hi] / 92
[Speed Ref A Lo] and 325 [Analog In 2 Hi] /
326 [Analog In 2 Lo]

View Results:

Parameter 002 [Commanded Speed]

Analog Voltage Input
Unipolar Speed Reference

0to+10V Input

RIRTRTEIME] [ (EE

Set 1/0 configuration (see Analog I/0
Configuration on page 36).

Configure Input with parameter 320 [Anlg
In Config]

Adjust Scaling:

Parameters 91 [Speed Ref A Hi] / 92
[Speed Ref A Lo] and 325 [Analog In 2 Hi] /
326 [Analog In2 Lo]

View Results:

Parameter 002 [Commanded Speed]

Analog Current Input
Unipolar Speed Reference

4...20 mA Input

1

EIRIRTRIR0E [ &7

Set 1/0 configuration (see Analog I/0
Configuration on page 36).

Configure Input for Current:

Parameter 320 [Anlg In Config] and add
jumper at appropriate terminals

Adjust Scaling:

Parameters 91 [Speed Ref A Hi] / 92
[Speed Ref A Lo] and 325 [Analog In 2 Hi] /
326 [Analog In 2 Lo]

View Results:

Parameter 002 [Commanded Speed]

Analog Input, PTC
0-10V Input
PTCOT set > 5V
PTCOT cleared < 5V
PTC Short < 0.2V

1.8k
PTC

Ferrite
Bead 1

iR

33% 7
Ohm

EIEE | [EEE

Set 1/0 configuration (see Analog I/0
Configuration on page 36).

Configure Analog Input for PTC function:
Set parameter 259 [Alarm Config 1] bit 14
“PTC Config” = Enabled

Configure Analog Input for Fault when
input goes below 0.2V:

Set parameter 324 [Analog In 1Loss] =1
“Fault”

Enable Fault:

Set parameter 238 [Fault Config 1] bit 7
“Motor Therm” = Enabled

Enable Alarm:

Set parameter 259 [Alarm Config 1], bit 11
“Motor Therm” = Enabled

Analog Output
10V, 4...20 mA Bipolar

+10V Unipolar
(shown)

] [ [RIRTRIRIETT

Set 1/0 configuration (see Analog I/0
Configuration on page 36).

Configure with Parameter 340 [Anlg Out
Config]

Select Source Value:

Parameter 384 [Digital Out1 Sel]

Adjust Scaling:

Parameters 343 [Analog Out1 Hi] / 344
[Analog Out1 Lo]
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Input/Output Connection Example Required Parameter Changes
2-Wire Control Non- = « Disable Digital Input:#1:
Reversing 1A= Parameter 361 [Digital In1 Sel] = 0 “Not
24V DCinternal supply =g Used”
= « SetDigital Input #2:
pue Parameter 362 [Digital In2 Sel] =7 “Run”
% 17 « Set Direction Mode:
e Parameter 190 [Direction Mode] =0
o—215g 2 “Unipolar”
Stop-Run T
2-Wire Control s, « Set Digital Input:#1:
Reversing w40 [ Runfud - Parameter 361 [Digital In Sel] = 8 “Run
External supply g Forward”
(1/0 board dependent) Rnker. |2 + SetDigital Input #2:
et 7 Parameter 362 [Digital In2 Sel] =9 “Run
] == Reverse”
=
|
3-Wire Control Stop « No Changes Required
Internal supply H{E
e
Start
ar E
% 17
o=
L
3-Wire Control 15V/ = No Changes Required
External supply +24V Sop
(/0 Board dependent). Requires 7T
3-wire functions only ([Digital _LO—I_E
In1 Sel]). Using 2-wire selections O %
will cause a type 2 alarm. el Start =
eutral
Common u%
e
e
pu

Digital Qutput

Relays shown in powered state
with drive faulted. See Table 10
on page 35.

Two relays at terminals 24. ..26.

Power Source

1Ee-
o, oz
T~ NOT Run
6 Run

Fault

NN )

NOT Fault

« Select Source to Activate:
Parameters 380 [Digital Out1 Sel] / 384
[Digital Out2 Sel]

Enable Input

D
[]
L]
16
O~
L]

[

H

« Configure with parameter 366 [Digital In6
Sell
For dedicated hardware Enable:
Remove Jumper J5 (see page 36)

(1)  Important: Programming inputs for 2 wire control deactivates all HIM Start buttons unless parameter 192 [Save HIM Ref], bit 1
“Manual Mode” = “1." This will allow the HIM to control Start and Jog.
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“Auto” Speed Sources

The drive speed command can be obtained from a number of different sources.
The source is determined by drive programming and the condition of the Speed
Select digital inputs, Auto/Manual digital inputs or reference select bits of a
command word.

The default source for a command reference (all speed select inputs open) is the
selection programmed in parameter 90 [Speed Ref A Sel]. If any of the speed

select inputs are closed, the drive will use other parameters as the speed command
source.

“Manual” Speed Sources

The manual source for speed command to the drive is either the HIM requesting
manual control or the control terminal block (analog input) if a digital input is
programmed to “Auto/Manual.”

Changing Speed Sources

The selection of the active Speed Reference can be made through digital inputs,
DPI command, jog button or Auto/Manual HIM operation.
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Figure 7 - Speed Reference Selection Chart™")

- Default [Digital Inx Select]: Pl Exclusive Mode
Trim Speed Sel 3 2 1 [Pl Configuration]: . Pure Reference
Auto Speed Ref Options vy y Bit0ExclMode=0 > Drive RefRslt to follower drive for
| Speed Ref A Sel, Parameter 090 | 000 Frequency Reference
| Speed Ref B Sel, Parameter 093 | 0/0|1 e
od Functions
| Preset Speed 2, Parameter 102 ——>0(1]0 Ao 5 (Skip, Clamp,
| Preset Speed 3, Parameter 103 —— > 0/1/1 [y Direction, etc.)
| Preset Speed 4, Parameter 104  |——>(1/00 ! ¢
| Preset Speed 5, Parameter 105 ———>1/0]1 Min/Max Speed
| Preset Speed 6, Parameter 106 —>1|1/0
| Preset Speed 7, Parameter 107 ————1]1]1 oo ng(r}r&zr:}iid
| DPI Port Ref 1-6, See Parameter 209 |——> DPI Command ! v
Manual Speed Ref Options Acc/ D:;dRamp
| HIM Requesting Auto/Manual | Man '
§—{ S Curve
| TB Man Ref Sel, Parameter 096 |—>{Digital Input | 1}_ Post Ram
| Jog Speed, Parameter 100 |—>{Jog Command | P,
! to follower drive for

| Slip Compensation |—> 1 "Slip Comp" ® >
[ None |—> 0 "Open Loop"

Speed Adders [Speed Mode]: | - Frequency Reference
| PI Output |—> 2 "Process Pi" % v

Output Frequency

Auto/Manual Examples PLC = Auto, HIM = Manual

A process is run by a PLC when in Auto mode and requires manual control from
the HIM during set-up. The Auto speed reference is issued by the PLC through a
communications module installed in the drive. Since the internal
communications is designated as Port 5, [Speed Ref A Sel] is set to “DPI Port 57
with the drive running from the Auto source.

Attain Manual Control

o Press ALT then Auto/Man on the HIM.
When the HIM attains manual control, the drive speed command comes
from the HIM speed control keys or analog potentiometer.

Release to Auto Control

o Press ALT then Auto/Man on the HIM again.
When the HIM releases manual control, the drive speed command returns
to the PLC.

(1) Toaccess Preset Speed 1, set parameter 90 or 93 to “Preset Speed 1.

Rockwell Automation Publication PFLEX-INOOGE-EN-P - July 2013 4



Chapter 2

Control Wiring for PowerFlex 700H Drives

42

PLC = Auto, Terminal Block = Manual

A process is run by a PLC when in Auto mode and requires manual control from
an analog potentiometer wired to the drive terminal block. The auto speed
reference is issued by the PLC through a communications module installed in the
drive. Since the internal communications is designated as Port 5, [Speed Ref A
Sel] is set to “DPI Port 5” with the drive running from the Auto source. Since the
Manual speed reference is issued by an analog input (“Analog In 1” or “Analog In
27), parameter 96 [ TB Man Ref Sel] is set to the same input. To switch between
Auto and Manual, parameter 364 [Digital In4 Sel] is set to 18 “Auto/ Manual”.

Attain Manual Control

o Close the digital input.
With the input closed, the speed command comes from the pot.

Release to Auto Control

e Open the digital input.
With the input open, the speed command returns to the PLC.

PLC = Auto, Terminal Block = Manual (HIM Control)

Note: This feature is only available for the 20-HIM-A3 / -A4-C3S / -C5S, Series
B and PowerFlex 700H firmware v5.004 or higher.

This version of firmware allows you to configure the drive to switch smoothly
from a communicated speed reference to local speed reference produced by the
Human Interface Module (HIM). When the drive is commanded to switch from
the automatic (communicated) speed reference to the manual reference via a
digital input, it pre-loads the last value from the communicated reference into the
HIM. Then you can then modify the manual reference on the HIM. This avoids
a step change in speed that would otherwise occur from the switch.

Example:

o Use a communications adapter (like a 20-COMM-C or 20-COMM-E) in
DPI port 5 for the primary - automatic speed reference.

o Use the on-board HIM in DPI port 1 for the secondary - manual speed

reference.

Wire digital input 4 to switch between automatic and manual references (high
for manual, low for automatic).

Make the following parameter selections:
e 90 [Speed Ref A Sel] =22 “DPI Port 57
e 96 [TB Man Ref Sel] = 18 “DPI Port 1”
e 193 [Man Ref Preload] = 1 “Enabled”
o 364 [Digital In4 Sel] = 18 “Auto/Manual”
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When digital input 4 is low, the drive runs in automatic mode, consuming the
speed reference from the communications adapter. When digital input 4 goes
high the drive takes the last value from the communication adapter and loads it
into the HIM. So, the manual speed reference produced by the HIM starts at the
last value produced by the communication adapter.

Application Note:

To facilitate a smooth transfer from manual HIM speed reference back to
automatic (communicated) speed reference, you will need to execute the
following in controller logic:

o While the drive is in manual mode, the controller will need to continually
transfer the speed feedback or output frequency into its speed reference.
This will eliminate any disturbance in the speed when the drive goes from
manual mode back to automatic mode.

Auto/Manual Notes

e Manual control is exclusive. If a HIM or terminal block takes manual
control, no other device can take manual control until the controlling
device releases manual control.

o Ifa HIM has manual control and power is removed from the drive, the
drive will return to Auto mode when power is reapplied.

o Parameter 192 [Save HIM Ref ] can enable manual mode to allow starts
and jogs from the HIM in 2-wire mode.
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Chapter 3

Control Wiring for PowerFlex 700S Drives with
Phase Il Control

1/0 W|r|ng Important points to remember about I/O wiring:

o Always use tinned copper wire.

o Wire gauge requirements and recommendations are based on 75 °C. Do
not reduce wire gauge when using higher temperature wire.

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

o Control and signal wires should be separated from power wires by at least
0.3 meters (1 foot).

e 4100CCEF3 Flex I/O cable for use with DriveLogix is 3 ft. maximum
length.

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

ATTENTION: Hazard of personal injury or equipment damage exists when
using bipolar input sources. 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.
Table 14 - Recommended Control Wire
Type Wire Type Description Min. Insulation Rating
Signal "9 Standard Analog /0 |- 0.750 mm? (18 AWG), twisted pair, 100% shield with | 300V,
drain. 75...90°C(167...194°F)
Remote Pot - 0.750 mm? (18 AWG), 3 conductor, shielded.
Encoder/ Combined 0.196 mmZ (24 AWG) individually shielded pairs.
Pulse 1/0
<30m (100 ft)
Encoder/ Signal 0.196 mm? (24 AWG) individually shielded pairs.
ggltsg %/502 m Power 0.750 mm2(18AWG) individually shielded pairs.
(100 to 500 ft) Combined 0.330 mm? (22AWG), power is 0.500 mm” (20 AWG)
individually shielded pairs.
Encoder/ Signal 0.196 mm? (24 AWG) individually shielded pairs.
?glzsfol/zosg m Power 0.750 mm? (18 AWG) individually shielded pairs.
(500 to 850 ft) Combined 0.750 mm? (18 AWG) individually shielded pairs.
Digital I/0 Un-shielded - Per US NEC or applicable national or local code. 300V,
Safet_ylnputs Shielded Multi-conductor shielded cable 0.750 mm2(18AWG),3conductor, shielded. 60°C(140°F)
Homing Input

(1) Control and signal wires must be separated from power wires by at least 0.3 meters (1 foot).

(2) Ifthe wires are short and contained within a cabinet which has no sensitive circuits, the use of shielded wire may not be necessary, but is always recommended.
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factory. If you are running a 115V ACinput application, the switches must be set

2 ATTENTION: The switches for Digital Inputs 4.. .6 are set to 24V DC at the

as indicated below before applying power to the drive or damage to the main
control board may occur.

IMPORTANT  There are two separate values for an encoder

Table 15 - Switch and Jumper Settings

Function Default Switch | Open Closed Notes
HW Enable Jumper (P22) | pins 2-4 SHUNT | pins 2-4 pins 1-3 No Jmpr =HW Enbl
HW Enbl Jumper  |HWEnbl No Enbl See Hardware Enable Circuitry on

page 53 for configuration.

Gate Enable Jumper Jumper on SHUNT | No Jmpr Jumperon | No Jmpr = Gate disable or Safe-

(P13) pins 15-16 | Jumper pins 15-16 | Off/Second Encoder board is
present!

Analog Input 1 Voltage S5-2 Voltage Current Change with Power Off

Analog Input 2 Voltage S5-1 Voltage Current Change with Power Off

Digital Inputs 4-6 24V DC $4-1, 115V AC 24V DC Change with Power Off

Voltage $4-2

Digital Input 1 Voltage | 24V DC $3-1 24V DC 12V DC Change with Power Off

Digital Input 2 Voltage | 24V DC $3-2 24V DC 12V DC Change with Power Off

Encoder Supply Voltage |12V DC $2-4 12V DC 5VDC Change with Power Off

Encoder Signal A Voltage | 12V DC $2-1 12V DC 5VDC

Encoder Signal B Voltage | 12V DC §2-2 12VDC 5V DC Typically, set all switches the same

Encoder Signal Z Voltage | 12V DC $2-3 12V DC 5VDC

Function Switch Down Up Center Notes

DriveLogix Processor S1 RUN PROG REMOTE Processor Mode

(1) Refer to publication 20D-UM007, DriveGuard® Safe-Off Option for PowerFlex® 700S Phase Il AC Drives and PowerFlex 700L Liquid-

Cooled AC Drives, for more information on the Safe-Off Option board, or publication, 20D-IN009 Installation Instructions - Second
Encoder Option Card for PowerFlex® 700S Drives with Phase Il Control, for more information on the Second Encoder Option board.
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Figure 1 Main Control Board Switches and Jumpers

SWITCH S1

PROG REMOTE

] = <

Up Center

JUMPER P22

=HW Enable

SWITCH S5
SIDE VIEW FRONT

TOP VIEW
Up:Open:OffTij
ReReE
Down = Closed = On l Q

= No HW Enable

=]

JUMPER P13

16 16 ; %
@ Gate Enabled 4 = Gate Disabled
15 15 \f

SWITCH S2

SIDEVIEW FRONT

TOP VIEW
Up = Open = Off 1
EEEEE
Down = Closed = On 1 Q

SWITCH S4
SIDE VIEW FRONT

TOPVIEW
Up = Open = Off 1 zj
Down = Closed = On 1 Q

SWITCH S3
SIDE VIEW FRONT

TOP VIEW
Up = Open = Off t{j
Down = Closed = On l Q
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Wiring the Main Control Board I/0 Terminals

Terminal blocks TB1 and TB2 contain connection points for all inputs, outputs
and standard encoder connections. Both terminal blocks reside on the main
control board in the control cassette. See Figure 8 below for locations.

Table 17 and Table 18 on page 49 contain detailed descriptions for the terminals
on TB1 and TB2. Remove the terminal block plug from the socket and make the
appropriate connections. See Removing the Control Cassette on page 55 for
instructions on removing the control cassette from the drive.

IMPORTANT  For NEMA/UL Type 1 applications, all wiring must be routed through the
conduit plate on the drive. Route any wires from the expanded cassette to the
base cassette and out of the drive.

Reinstall the plug when wiring is complete. The terminal blocks have keys, which
make it difficult to insert a terminal plug into the wrong socket.

Table 16 - Control & Encoder Terminal Block Specifications

Name Description Wires Size Range m Torque

Maximum |Minimum |Maximum |Recommended

1/0 Terminal Blocks Signal & Encoder power |1.5 mm? 0.14mm’  {0.25N-m 0.22N-m
connections (16 AWG) (28 AWG) (2.2 Ib-in) (1.9 Ib-in)

(1) Maximum/minimum sizes the terminal block will accept - these are not recommendations.

Figure 8 - Main Control Board I/0 Terminal Block Locations

,L%J 7Uf£ M

ﬂﬂﬂﬂﬂﬂﬂﬂ@-\vr—w‘u

TB1 Terminals

=l

Control
(assette

N OO OO O 1 O OO e WO s

TB2 Terminals

/
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Table 17 - TB1 Terminal Descriptions
Terminal | Signal Factory |Description Related
Default Parameter
o 1 Analog Input 1 Comm. (Volt) Bipolar., differential input, +/—10y, 0-20mA, 13 bit(T) sign 800
¢ 19 2 Analog Input 1 (+/-) 20 kQimpedance at Volt; 500 Qimpedance at mA
i % 3 Shield NA Analog Input shield
ZIr 4 Analog Input 2 Comm. (Volt) Bipolar, differential input, +/-10V, 0-20 mA, 13 bit + sign 806
% 519 5 Analog Input 2 (+/-) 20 kQimpedance at Volt; 500 Qimpedance at mA
% j % 6 Analog Input 3 [NTC-] Comm. (Volt) Diﬁeren_tialjnput, 0-10V, 10 bit (for motor control mode FVC2, this is the temperature 812
% s |9 7 Analog Input 3 [NTC+] adaptation input).
/ 190 % 8 Shield NA Analog Output shield
Al 19 9 Analog Output 1(-) (Volt) Bipolar, differential output, +/-10V, 0-20 mA, 11 bit + sign 832,833
% y &) 10 Analog Output 1 (+) 2kC2minimum load
1 Analog Output 2 (-) (Volt) 839, 840
12 Analog Output 2 (+)
)y { > 13 +10V Reference NA Rating: 20 mA maximum load (Recommend 5 kQpot)
E 74 | © 14 Reference Common NA
s 9 15 -10V Reference NA
% 113 % 16 Encoder A NA Normal current draw per channel: 20 mA 230...233
% ) 17 Encoder A (Not) NA
% 19 % 18 Encoder B NA
§ 2? 2 19 Encoder B (Not) NA
Al |9 20 Encoder Z NA
i ; % 2 Encoder Z (Not) NA
% 22 Encoder Reference (+) NA 12 or 5V DC power supply for primary encoder interface
B Encoder Reference (-) NA Rating: 300 mA maximum
24 Encoder Shield NA Connection point for encoder shield

(1) The analog inputs are not isolated. However, the analog inputs can be connected in series when using current mode. Note that at 20 mA the voltage source must be capable of providing 10V DC at the drive
terminals for one drive - - 20V DCis required for two drives and 30V DC s required for three drives.

Table 18 - TB2 Terminal Descriptions

Terminal | Signal Factory |Description Related
Default Parameter
1 24V DC Common (-) NA Drive supplied 24V DClogic input power
A ) 2 24V DC Source (+) NA Rating: 300 mA maximum load
z % t 3 Digital Output 1 24V DC Open Collector (sinking logic) 816, 847
% 2 Rating: Internal Source = 150 mA max.
4|9
@ s [0 External Source = 750 mA
% s |9 |4 Digital Output 1/2 Com NA Common for Digital Output 1 &2
% 7 % N (5 Digital Output 2 24V DC Open Collector (sinking logic) 851,852
% 8 Rating: Internal Source = 150 mA max.
External Source = 750 mA
Relay Output 3 (NC) Relay contact output 856, 857
Relay Output 3 Com NA Rating: 115V ACor 24V DC= 2 A max.
Relay Output 3 (NO) Inductive/Resistive
Digital Input 1-3 Com NA Common for Digital Inputs 1-3
Digital Input 1 High speed 12V or 24V nc™, sinking 825
Digital Input 2 Load:15 mA at 24V DC 826
Digital Input 3 Load:15 mA at 24V DC sourcing 827
Digital Input 4-6 Com NA Common for Digital Inputs 4-6
Digital Input 4 Load: 10 mA at 24V DC sinking/sourcing 828
Digital Input 5 Load: 7.5 mA at 115V AC 829
- Note: The 115 VAC Digital Inputs can withstand 2 mA of leakage current without turning on. Ifan o~
Digital Input 6 HW Enable output device has a leakage current greater than 2 mA, a burden resistor is required. A 68.1 KQ 80
resistor with a 0.5 W rating should be used to keep the 115 VACoutput below 2 mA.

(1) Digital Inputs 1and 2 are configured for 12V or 24V DCvia DIP switches S3-1and $3-2, respectively. 24V DCis the default setting.
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I/0 Wiring Examples

Table 19 - TB1 Terminals— Analog Wiring Examples

Input/Output

Connection Example

Required Parameter Changes

0...10V Analog Input
Internal Source

No Changes Required

=
- o
=
=
=16
=0
=
= =]
= =
= =]
= =|n
= =|2
= [=|=s
= |
[y
0...10V Analog Input No Changes Required
Bi-Polar
[y
=
=/
=116
=/
|18
=/
=0
==
|2
=]|z
|24
0...10V Analog Input No Changes Required

External Source

—-’-‘!—O -Signal or Source Common

4E2 +Signal
Shield / Common

—ﬁ—o -Signal or Source Common

4E2+Signal
Shield / Common

1 -Signal or Source Common
o +Signal
Shield / Common

Analog Output
+/-10V DC

Used to drive analog meters
displaying speed and current

€.

It e e

[ -

Using Analog Out 1, -10V to + 10V to meter Motor RPM and
direction:
« Send the data to the Analog Output
Par 833 [Anlg Out1 Real] (the destination) linked to Par 71 [Filtered
SpdFdbk] (the source)
« Scale the Output to the source parameter
Par 835 [Anlg Out1 Scale] = 175 (Par 4 [Motor NP RPM] = 1750 /
10V)

Using Analog Out 2, -10V to + 10V to meter Motor Current:

« Send the data to the Analog Output
Par 840 [Anlg Out2 Real] (the destination) linked to Par 308 [Output
Current] (the source)

« Scale the Output to the source parameter
Par 822 [Anlg Out2 Scale] = xx (Par 2 [Motor NP FLA] / 10 V Output)

50
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Control Wiring for PowerFlex 700 Drives with Phase Il Control ~ Chapter 3

Input/Output Connection Example Required Parameter Changes

Primary Encoder Interface - Using Encoder 0 as speed feedback:

Internal Supply 3 «Par 222 [Motor Fdkbk Sel] = 0 - “Encoder 0" (default)
Supports 5V/12V DC " » Par 232 [Encoder0 PPR] = Pulses/Rev for installed encoder

differential encoders with
internal power supply.

Used as primary closed loop
speed feedback.

S
Ql

™
2
8
=%
3

A

A

-

A

e (e e e yaam

<

L[ I~=l=]=]=

Primary Encoder Interface -
External Supply

Used as primary closed loop
speed feedback.

Using Encoder 0 as speed feedback:
«Par 222 [Motor Fdkbk Sel] = 0 - “Encoder 0" (default)
« Par 232 [Encoder0 PPR] = Pulses/Rev for installed encoder

g
zlo
*

Njmjmjajampmsiaiin

Power +V O

Common-V O

-

L LI~ I=]=]7]

]

ShieId—L—C
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Control Wiring for PowerFlex 7005 Drives with Phase Il Control

Table 20 - TB2 Terminals - Digital Input Wiring Examples

Input/Output Connection Example Required Parameter Changes

Digital Inputs - Used for | Sourcing Digital Inputs - Internal Power Supply Sourcing and Sinking Definitions:

enable and precharge Com The digital inputs and digital outputs of the PowerFlex 7005 AC drive

control. support Sourcing or Sinking configuration. Typically, digital inputs are
20 sourcing devices and digital outputs are sinking devices. The following

Note: definitions apply throughout this section:

24V DCsupply - supports only
on-board digital inputs. Do not
use for circuits outside the
drive.

Note:

The factory default for Digital
Inputs is 24V. This must be
switched in order to use 115V.

e

O N O U B W N

e

AOBRRHER

Sourcing Digital Outputs - Internal Power Supply

E] 1 Com
1| 2
=T} 3
= N
=} s A
|6
|7
|8
Sinking Digital Inputs - Internal Power Supply
Com
24V

HHHEEHEER

N o B W N

i) mm e

1

Sinking Digital Output - Internal Power Supply

Com

24V DC

N

\

s

\:/
s N

7

HHHENEHD

[ IR T, N S UV NS

« Sourcing a Digital Input - The digital input common (return) is
connected to the power supply common. Applying a positive
voltage to the digital input will cause it to activate (pull up).

+ Sinking a Digital Input - The digital input common (return) is
connected to the power supply positive voltage. Applying OV or
common to the digital input will cause it to activate (pull down).

« Sourcing a Digital Output - The digital output common (return)
is connected to the power supply common. The device to be
controlled by the digital output is connect to the positive voltage
and the device common is connected to the digital output.

« Sinking a Digital Output - The digital output common (return) is
connected to the power supply positive voltage. The digital output
is connect to the device to be controlled and the device common is
connected to the power supply common.

Note:

Digital Inputs 1...3 can only be configured as sourcing inputs. Digital
Inputs 4. . .6 can be configured as sourcing or sinking inputs.
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Control Wiring for PowerFlex 700S Drives with Phase Il Control ~ Chapter

3

Input/Output Connection Example Required Parameter Changes
Digital Inputs « Set the value of Par 829 [Dig In5 Sel] to a value of 7 - “Run”
Sourcing Digital Inputs - =K Com « Set bit 8 “3WireControl” of Par 153 [Control Options] to Off (0) for 2-
Internal Power Supply, 2-Wire WD wire control. . .
Control, 24V DC |2 « Set Par 168 [Normal Stop Mode] for the desired stopping mode:
]| 3 0= Ramp Stop
| 4 T 1 i(urle Stop
2 = (Coast Stop
| s Lo
|6 =y
0| 7 =
Tl e —
D[4
E] 15 —0\0—4 Run
1| 16 o >So—— cratle
Digital Inputs + Set the value of Par 829 [Dig In5 Sel] to a value of 14 - “Normal
Sourcing Digital Inputs- | Com Stop” ) o
Internal Power Supply, 3-Wire, 0 « Set Par 828 [Dig In4 Sel] to a value of 5 - “Start
24V DC E] 2 « Set Par 168 [Normal Stop Mode] for the desired stopping mode:
|3 0="Ramp Stop
- 1= CurLim Stop
9
=14 1] 2 = Coast Stop
| 5 =] |10
1| 6 [T |
| 7 = |
]| s =B
E] 14 +—o O——9 Start
|15 ——ol o4 s
E] 16 -0 ~o—— Enable

Hardware Enable Circuitry

By default, Digital Input 6 (Par 830 [Dig Iné Sel]) is configured for hardware
enable input. This is for applications requiring the drive to be disabled without
software interpretation. With the “HW Enable Jumper (Shunt - P22)” on the
pins closest to the PCB (2 and 4), Digital Input 6 is configured as a “dedicated”
hardware enable. See Figure 1 on page 47 for jumper location. If this
configuration is not required, the “HW Enable Jumper (Shunt)” may be moved
to the out board pins (1 and 3), making Digital Input 6 user programmable via
Par 830 [Dig Iné6 Sel].
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Control Wiring for PowerFlex 7005 Drives with Phase Il Control

Auxiliary Power Supply

54

You may use an auxiliary power supply to keep the 7008S control assembly
energized, when input power is de-energized. This allows the main control board,
DriveLogix controller and any feedback option cards to continue operation.
Connect auxiliary power to J15 on the fiber optic interface board. You must set
parameter 153 [Control Options], bit 17 “Aux Pwr Sply” to enable this feature.

IMPORTANT

For drives manufactured prior to June 2006, the voltage feedback board

provides the bulk 24 volts for the fiber optic interface board. If the auxiliary
power supply (24 volts) is greater than the voltage feedback board (24 volts)
then the switch mode power supply on the voltage feedback board will shut
down. If the auxiliary power supply has an adjustable voltage, then the voltage
should be lowered (23.75). This will allow the voltage feedback board power
supply to supply the 24 volts. If the auxiliary power supply cannot be adjusted,
then a 500 W resistor needs to be added to the voltage feedback board. In this
case, please contact Drives Technical Support for details.

Table 21 - Auxiliary Power Supply Specifications

Voltage Current (Min)

Power (Min)

24VDCx 5% 3A

75W

Figure 9 - PowerFlex Fiber Optic Interface Board

Dm
>
i

=)

O OO 5

=

[ ] -

=

=

J15 Augxiliary Power =

Connector I:l O O o r

Pin 1(24V DC power) — g O |:| = F
Pin 3 (24V DC common) — - D

o O &
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Control Wiring for PowerFlex 700 Drives with Phase Il Control ~ Chapter 3

Removing the Control Follow the steps below to remove the control cassette in order to gain access to
Cassette the I/O and control terminal blocks.

1. Disconnect any installed communications cables from the control
assembly.
2. Disconnect the ribbon cables from the main control board.

3. Loosen the captive screw on the control assembly mounting plate and
swing the control assembly mounting plate away from the control frame.

Frame 9 Frames 10...14
ﬁ‘“w
i ©h7 ) : e
% 0000000
°
T O INITIT__U0IT000 7~ @y ol
] i : S
QL‘ ;
A
- Loosen captive screw and swing
mounting plate away from drive.

4. Loosen the two mounting screws on the front of the control assembly and
slide the control cassette off the mounting bracket.

Frame 9 shown

>, . \@%

ee
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Notes:

56 Rockwell Automation Publication PFLEX-INOO6E-EN-P - July 2013



Chapter 4

Communication Options

COmmunication Module Figure 10 - DPI Port Locations
Locations L

The HIM panel opens to allow access to the DPI
interface board on back side of panel. To open the
panel, remove the screws on left side of the HIM
panel and swing open.

o

Back View

[

[

To drive control (Main Control board
on 7005, DPI Interface board on

700H).
No. |Connector Description
1 |DPIPort1 HIM connection when installed in the drive.
2 |DPIPort2 (able connection for handheld and remote options.
3 |DPIPort3or2 Splitter cable connected to DPI Port 2 provides additional port.
4 |DPIPort5 (able connection for communications adapter.

Note: DPI Port 4 is not available.
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Chapter4  Communication Options

Communication Typical Programmable Controller Configurations

Configurations

IMPORTANT  If block transfers are programmed to continuously write information to the
drive, care must be taken to properly format the block transfer. If attribute 10is
selected for the block transfer, values will be written only to RAM and will not
be saved by the drive. This is the preferred attribute for continuous transfers. If
attribute 9 is selected, each program scan will complete a write to the drives
non-volatile memory (EEprom). Since the EEprom has a fixed number of
allowed writes, continuous block transfers will quickly damage the EEprom. Do
Not assign attribute 9 to continuous block transfers. See the individual

communications adapter User Manual for details.

Logic Command/Status Words

Figure 11 - PowerFlex 700H Logic Command Word

Logic Bits
15|14 (13 |12{11(10(9 (8 |7 |6 |5 |4 |3 |2 |1 |0 |Command

Description

X Stop“)

0 = Not Stop
1="Stop

X Start (N

0= Not Start
1="Start

X Jog

0= Not Jog
1=Jog

X (lear Faults

0 = Not Clear Faults
1= Clear Faults

X | Direction

00 = No Command

01 = Forward Command
10 = Reverse Command

11 =Hold Present Direction

X Local Control

0= No Local Control
1=Local Control

X MoP
Increment

0=Not Increment
1=Increment

X |x Accel Rate

00 =No Command

01 = Use Accel Time 1
10 = Use Accel Time 2
11 = Use Present Time

X |x Decel Rate

00 = No Command

01 = Use Decel Time 1
10 = Use Decel Time 2
11 = Use Present Time

X [x |x Reference
Select

000 = No Command
001 =Ref. 1 (Ref A Select)
010 = Ref. 2 (Ref B Select)
011 =Ref. 3 (Preset 3)

100 = Ref. 4 (Preset 4
101 =Ref. 5 (Preset 5
110 = Ref. 6 (Preset 6,
111 =Ref. 7 (Preset 7

X MoP
Decrement

0= Not Decrement
1=Decrement

(1) A"0=Not Stop” condition (logic 0) must first be present before a “1 = Start” condition will start the drive. The Start command acts
as a momentary Start command. A “1” will start the drive, but returning to “0” will not stop the drive.

(2)  This Start will not function if a digital input (Pars 361. ..366) is programmed for “2-Wire Control” (option 7, 8 or 9).

(3)  This Reference Select will not function if a digital input (Pars. 361. ..366) is programmed for “Speed Sel 1,2 or 3" (option 15, 16 or

17). Note that Reference Selection is “Exclusive Ownership.”
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Chapter 4

Figure 12 - PowerFlex 700H Logic Status Word

Logic Bits
1511413 [12111]10 19 (8 |7 |6|5|4|3 |2 |1

o

Status

Description

><

Ready

0=Not Ready
1=Ready

X Active

0= Not Active
1= Active

X Command
Direction

0= Reverse
1= Forward

X Actual
Direction

0 =Reverse
1=Forward

X Accel

0= Not Accelerating
1= Accelerating

X Decel

0= Not Decelerating
1=Decelerating

X Alarm

0=No Alarm
1=Alarm

X Fault

0= No Fault
1=Fault

X At Speed

0= Not At Reference
1= AtReference

X [x |x Local
Control”

000 = Port 0 (TB)
001 ="Port1

010 ="Port 2
011="Port3

100 = Port 4

101 ="Port 5

110 = Reserved
111 =No Local

X (X [x |x Reference
Source

0000 = Ref A Auto
0001 = Ref B Auto
0010 = Preset 2 Auto
0011 = Preset 3 Auto
0100 = Preset 4 Auto
0101 = Preset 5 Auto
0110 = Preset 6 Auto
0111 = Preset 7 Auto
1000 = Term Blk Manual
1001 = DPI 1 Manual
1010 = DPI 2 Manual
1011 =DPI 3 Manual
1100 = DPI 4 Manual
1101 =DPI 5 Manual
1110 = Reserved
1111 = Jog Ref

(1) See “Owners” for further information.
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Chapter4  Communication Options

Figure 13 - PowerFlex 700S Logic Command Word

Logic Bits
15 (14 {13 |12 (11 {10 |9 |8 |7 |6 |5 |4 (3|2 |1 |0 |Command |Description
x | Normal Stop |0 = Not Normal Stop
1= Normal Stop
x | [start® 0= Not Start
1="Start
X Jog 1 0 =Not Jog using [Jog Speed 1]
1=Jog using [Jog Speed 1]
X Clear Fault™ |0 = Not Clear Fault
1= Clear Fault
X |X Unipolar 00 = No Command
Direction 01=Forward Command
10 = Reverse Command
11 = Hold Direction Control
X Reserved
X Jog2 0= Not Jog using [Jog Speed 2]
1=Jog using [Jog Speed 2]
X Current Limit | 0 = Not Current Limit Stop
Stop 1 = Current Limit Stop
X Coast Stop 0 = Not Coast to Stop
1= Coast to Stop
X Reserved
X Reserved
X Spd Ref Sel0
X Spd Ref Sell
X Spd Ref Sel2 Bits
14 |13 |12
0 |0 |0 |= |SpdRefA
0 |0 |1 |= |SpdRefB
0 [1 |0 |= [Preset2
0 |1 |1 |= |Ref3(Preset3)
1 (0 [0 |= |Ref4(Preset4)
1 |0 |1 |= |Ref5(Preset5)
1 |1 |0 |= |Ref 6(Preset6)
1 |1 |1 |= |Ref7(Preset7)
X Reserved

(1) A“Not Stop” condition (logic bit 0 = 0, logic bit 8 =0, and logic bit 9 = 0) must first be present before a 1= Start condition will start
the drive.
(2)  To perform this command, the value must switch from “0” to “1."
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Figure 14 - PowerFlex 700S Logic Status Word
Logic Bits
15 (14 (13 |12 {11 (10 |9 (8 [7 |6 |5 |4 |3 |2 |1 Status Description
Active 0= Not Active
1= Active
X Running 0= Not Running
1=Running
X Command 0= Reverse
Direction 1 =Forward
X Actual Direction | 0 = Reverse
1=Forward
X Accel 0 = Not Accelerating
1= Accelerating
X Decel 0 = Not Decelerating
1= Decelerating
X Jogging 0= Not Jogging
1=Jogging
X Fault 0= No Fault
1=Fault
X Alarm 0=No Alarm
1=Alarm
X Flash Mode 0= Not in Flash Mode
1=In Flash Mode
X Run Ready 0 = Not Ready to Run
1=Ready to Run
X AtLimit™ | 0.=Not At Limit
1= AtLimit
X Tach LossSw | 0= Not Tach Loss Sw
1="Tach Loss Sw
X At Zero Spd 0 = Not At Zero Speed
1= At Zero Speed
X AtSetptSpd |0 = Not At Setpoint Speed
1= At Setpoint Speed
X Enable 0 = Not Enabled
1=Enabled
(1) See Parameter 304 [Limit Status] in the PowerFlex 700S Phase Il drive for a description of the limit status conditions.
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Notes:
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Chapter 5

Frame 9 Mechanical Installation

Most start-up difficulties are the result of incorrect wiring. Every precaution must
be taken to assure that the wiring is done as instructed. All information in
Chapter 1 “General Installation Information” and in this chapter must be read
and understood before the actual installation begins.

Rockwell Automation, Inc. 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. A hazard of personal injury
and/or equipment damage exists if codes are ignored during installation.

2 ATTENTION: The following information is merely a guide for proper installation.

Ungrounded, Unbalanced or CE frame 9 drives are equipped with common mode capacitors that are
High Resistive Ground referenced to ground. Operating a CE frame 9 drive on a resistive ground or

. ungrounded distribution system could result in drive damage.
Installations

ATTENTION: If you intend to operate a frame 9 drive on a resistive ground or
ungrounded distribution system, you must order a non-CE PowerFlex drive.
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Minimum Mounting
Clearances

Operating Temperatures

Nameplate Location

64

@ N
400.0 mm 400.0 mm
(15.75in.) (15.751in.)

com®  Mem ¥ Moo

Powerfiy Powerflex

n n

R N @
350.0 mm 350.0 mm
(13.8in.) (13.8in.)

A 4

See Figure 15 on page 65 for detailed dimension information.

Frame 9 drives require a minimum of 1300 m>/h (765 cfm) of cooling air.

PowerFlex Drive Voltage Class  |Amp Rating Surrounding Air Temperature
Normal Duty Heavy Duty
700H All All 0...40° C 0...50° C
(32...104° F) (32t0122° F)
7005 400/480V AC Al 0...40° C 0...40° C
(540/650V DO) (32...104° F) (32...104° F)
600/690V AC 170 0...40° C 0...40° C
(810/932vDQ) (32...104° F) (32...104° F)
208 0...35° C 0...40° C
(32...95° F) (32...104° F)

See Figure 15 on page 65.
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Dimensions Figure 15 - Frame 9 Dimensions
Dimensions are in millimeters and (inches).
- 4800(1890) — >
5.0(0.20) 400.0(15.75) ————| 3633(1432)
14.0(0.55 - -|-
(0.55) jv Y ‘ 200(945) —| »H 9.0(035) 3395(13.37)
T tta | 45.0(1.77) ¢ | O~ .
: : = 0 ) ,I o \
] Mounting Holes Liting Holes
Wire Way E
1150.0
(45.28)
11200
(44.09) o
(Namepla&e \\
L
Mounting Holes
— [ L - O o PR —
—||<90(035)
Lifting Hole
21.0(0.83)
fe——— 3725(1467) ———> 245.53
<~ 2025(115) —> (9.67)
< 1425 (5.61) »‘ /59.0 232) A
- 191.64
6250249 ‘ p L (7.54) | 10002 |
OO O00] b
2 2 0
285.0
(1.22) ;
| Detail A
N i Brake Option Top Hat
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Chapter5  Frame 9 Mechanical Installation

|_|ft|ng Frame 9 Drives See the PowerFlex 700H and 700S Frame 9 Drive Lifting Instructions,
publication PELEX-IN003, for detailed instructions. This instruction sheet is
shipped with the drive. When you have completed the instructions in PELEX-
INO003, continue with the installation as directed below.

Remove the Drive Covers

Remove the (8 Screws)

Lower Cover
Remove the
Upper Cover

@ Alon-Bradioy

® Allen-Bradiey

(8 Screws)

R :
e ie——

o
o8

(3 Screws)

Remove the
Conduit Cover
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Power Wmng Table 22 - Power Terminal Specifications
No. |Name Description Wire Size Range(" Torque
Maximum Minimum | Recommended
1 Input Power Terminal Block? Input power 185.0 mm? 95.0 mm’ 40N-m
L1,12,13 (350 MCM) (4/0 AWG) (354 1b-in)
2 Output Power Terminal Block @ Motor connections 185.0 mm? 95.0 mm’ 40 N-m
U/m, VM2, Wim3 (350 MCM) (4/0 AWG) (354 1b-in)
3 SHLD Terminal, PE, Motor Ground Terminating point for wiring shields 95.0 mm’ 5.0mm2 22N-m
(4/0 AWG) (10 AWG) (195 Ib-in)
4 DCBus® DCinput or external brake resistor 185.0 mm? 95.0 mm’ 40N-m
(2 Terminals; DC—, DC+) (Internal Brake option not provided - See Frame 9 DCBus/ | (350 MCM) (4/0 AWG) (354 Ib-in)
Brake Connections on page 68.)
DC Bus w/Brake DCinput/internal brake 185.0 mm? 95.0 mm’ 40N-m
(3 Terminals; DC-, DC+/R+, R-) Internal Brake option not provided - See Frame 9 DC Bus/ (350 MCM) (4/0 AWG) (354 b-in)
Brake Connections on page 68.)
5 Cable Clamp for Shield

(1) Maximum/minimum sizes that the terminal block will accept - these are not recommendations.
(2) Do Not exceed maximum wire size. Parallel connections may be required.
(3) DCterminal and brake lugs can be removed.

Figure 16 - Terminal Locations and Power Terminal Block

[e]
@)
o

1t L i L L L um vz Wt3 UMt vim2 W3

AC Line Input Power To Motor Leads
1 2
3
DC-, DC+/R+, R- terminals
. shown with protective cover
A el removed.

oJfe] I;I"!;I Q

el [of<[[o]fe[l-

ACARCAACAAUIACIT/IRT) \9)! >9’ T\

1]

ey,
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Frame 9 Mechanical Installation

68

Frame 9 DC Bus/Brake Connections

Figure 17 - Connecting to DC Source Only (No Brake Option Ordered)

DCSource

—

- ] [o] [3I° O

DC-  DC+/ R-
R+

Figure 18 - Connecting to an External Brake Resistor (Brake Option Ordered)

See Table 23 on page 69 for brake
resistor sizing information.

DB Resistor

o & o] [l [’ O e

DC- DC+/ R-
R+

Figure 19 - Connecting to an External Braking IGBT and Resistor (No Brake Option Ordered)

—

DB Resistor

Braking IGBT -I
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Table 23 - Frame 9 Brake Resistor Ratings
Input Drive Catalog | ND Rating | Cont. Output Maximum Brake Resistor
Voltage Number (Amps) Current (Amps) Nominal (Ohms)
400V AC 20DC261 132kW 261 222 33
20DC300 160 kW 300 222 33
480V AC 20DD261 200 HP 261 222 33
20DD300 250 HP 300 222 33
600V AC 20DE170 150 HP 170 157.1 7
20DE208 200 HP 208 157.1 7
690V AC 20DF170 160 kW 170 157.1 7
20DF208 200 kW 208 157.1 7
Routing for I/0 Wiring and
Communication Cabling
Network Communication Cabling \
@ ©
TN I
M
|}
Control Wiring
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Notes:
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Chapter 6

Frame 10 Mechanical Installation

Most start-up difficulties are the result of incorrect wiring. Every precaution must
be taken to assure that the wiring is done as instructed. All information in
Chapter 1 “General Installation Information” and in this chapter must be read
and understood before the actual installation begins.

Rockwell Automation, Inc. 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. A hazard of personal injury
and/or equipment damage exists if codes are ignored during installation.

2 ATTENTION: The following information is merely a guide for proper installation.

ini H Figure 20 - Enclosure Codes: A (NEMA/UL Type 1, 1P21), M (NEMA/UL Type 1, IP21 w/Conformal
Mmlmum Mountmg Coat), H (NEMA/UL Type 12, IP54) and W (NEMA/UL Type 12, IP54 w/Conformal Coat)
Clearances
N
200 mm
(7.87in.) Min.

° B Enclosure Code A (NEMA/UL Type 1, IP21) Shown

@ Allen-Bradiey

800 mm
. (31.50in.) Min.
\

\
\
\
\
\
=
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Frame 10 Mechanical Installation

Operating Temperatures

72

Figure 21 - Endlosure Code B (NEMA/UL Type 1, IP21) and K (NEMA/UL Type 1, IP21 w/Conformal

Coat)

—
200 mm
(7.87in.) Min.

1

-~
7
7 838 mm
(33.0in.) Min.
| 1
I
e 9

Frame 10 drives require a minimum of 2600 m>/h (1530 cfm) of cooling air.

PowerFlex Drive Voltage Class Amp Rating  |Surrounding Air Temperature
Normal Duty Heavy Duty

700H & 700S 400/480V AC Al 0...40° C 0...40° C
(540/650V DO) (32...104° F) (32...104° F)
600/690V AC 261,325,385 0...40° C 0...40° C
(810/932VD0) (32...104° F) (32...104° F)
600/690V AC 416 0...35° C 0...40° C
(810/932DQ) (32...95° F) (32...104° F)
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Dimensions

Figure 22 - Endosure Code A (NEMA/UL Type 1, IP21) and M (NEMA/UL Type 1, IP21 w/Conformal

Coat)
B [
8 8ll
==
606.0
(23.85)
534.7 |
(21.05)
gy
22750 @ Allen-Bradley
(89.57) j
B
2201.8 Power
(86.68) Q
0
144.5 439 83(3.3)
(5.7) \ | (17.3) “
1309 —7 'e% : o
Max. I - —
|1 p
116 (4.5) —/ 1
Gap with N 572
Overlapping 23)
Plate Removed | Standard -
O )

Dimensions are in millimeters and (inches).

* This dimension is the depth for drives with the
optional door-mounted HIM installed.

632.5%

(24.90)

605.5

(23.84)
323 498.0 420
(1.27)—l ﬁ(w.m) (1.65)

? S sy
Lifting Holes

22340
(87.95)

f——

Stationary metal front bottom plate

Two pieces of soft foam taped to adjacent metal plates
Overlapping metal bottom plate (slightly adjustable)
Stationary metal back bottom plate

Wire entry for this enclosure is between two pieces of soft foam. If the adjustable plate is slid back, a
gap develops between the foam pieces. Otherwise, the foam acts as a loose gasket around the wires.
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Figure 23 - Enclosure Code B (NEMA/UL Type 1, IP20 MCC) and K (NEMA/UL Type 1, IP20 MCCw/

Conformal Coat)
Dimensions are in millimeters and (inches).
& <
Removeable Lifting Angle
1]
3
E Aiger-Brodiey
Powerflex:
1]
+ 2286
(90.0)
0, R
1]
i ) 4
635 I«— (2653%) —»I
(25.0) :
50.8
(2.0) 533.4

b < Q10 — 7

* 1@ o o
2413 T
(9.5)

| Areaavailable for conduit routing

°®

|
3.2 < 2955 205.5 0.625 Dia. - 6 Mounting Holes
(1.7)
19.0

(11.75) (11.75)
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Figure 24 - Enclosure Code H (NEMA/UL Type 12 - IP54) and W (NEMA/UL Type 12 - IP54 w/
Conformal Coat)

Dimensions are in millimeters and (inches).

Assembly w/Filters

655.04
478 @8
(19)
i
198.5
(78)
' o
e
G == H
24035
(%46) |
1 lo o
NEMA/UL P
Type 12
External
Filters
o o
A4 =
! 606 !
(24
83(33)
1(‘5‘47;5 439 (17.3)
1330 9)\ Pl -
Max. Vel - . Stationary metal front bottom plate
) } ———————— Two pieces of soft foam taped to adjacent metal |
116 (4.5) _/ 11 : = Overlapping metal bottom plate (slightly adjusta
Gap with N—1—57.2 Stationary metal back bottom plate
Overlapping 23) °
Plate Removed . Standard .
g 19

Wire entry for this enclosure is between two pieces of soft foam. If the adjustable plate is slid back, a
gap develops between the foam pieces. Otherwise, the foam acts as a loose gasket around the wires.
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Lifting and Mounting Frame
10 Drives

Remove the Protective
Covers
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See the Lifting and Mounting PowerFlex 700S and 700H Drives, Frames 10...14,
Installation Instructions, publication PELEX-IN0OS, for detailed instructions.
These instructions are shipped with the drive. When you have completed the
instructions in PFLEX-IN00S, continue with the installation as directed below.

Move the Control Frame

To gain access to the power wiring terminals, airflow plate and protective covers
you may need to move the control frame out of the way. If you do not need to

move the control frame, continue with Remove the Airflow Plate on page 77.

Task

Description

®

Loosen the T8 Torx-head screws that secure the control frame to the drive enclosure (remove screws on
early frame 10 drives).

Swing the control frame out and away from the power structure.

Frame 10 drives, from early production runs, have holes instead of
slots for these screws. You must completely remove the screws from
these drives in order to swing-open the control frame.
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Remove the Airflow Plate

The drive is equipped with a plate, located near the top of the drive enclosure
(just above the control frame, if installed), that directs air flow through the drive.
You may need to remove this plate in order to access the protective covers and the
power terminals. If you do not need to remove the airflow plate, continue with
Remove the Protective Covers on page 78.

Task Description
@ Remove the T8 Torx-head screws that secure the airflow plate to the drive.

Slide the airflow plate off of the drive.
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=

=
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<
L f4
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70000000000000\
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Remove the Protective Covers

You must remove thC pI’OtCCtiVC Ccovers to gain access to thC power structure.

Task Description

@ Remove the four M5 POZIDRIV screws that secure the top and bottom protective covers to the main front
protective cover, then remove the top and bottom protective covers.

Note: you only need to remove the top and bottom covers to gain access to the power terminals. You can
remove the other covers without removing the top and bottom ones.

Remove the four M5 POZIDRIV screws that secure the main front protective cover to the drive, then remove
the protective cover.
© Remove the side protective covers.
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Ungrounded, High Resistive
Ground or Grounded B Phase
Delta Installations

Frame 10 size drives are equipped with common mode capacitors and capacitors
that are connected to the input terminals. To guard against drive damage, these
capacitors should be disconnected depending upon the type of ground system on
which the drive is installed.

Installation on an Ungrounded Distribution System or High Resistive
Ground

If you are installing 2 400/480V AC input drive on an ungrounded distribution
system or high resistive ground, you:
e Must move the common mode jumper to the disconnected position - see

Move the Common Mode Jumper to the Disconnected Position on page
81.

o Should insulate terminal X4 on the Rectifier circuit board- see Insulate
Terminal X4 on the Rectifier Circuit Board on page 82.

o Must disconnect the small capacitors from the input terminals - see
Disconnect the Small Capacitors from the Input Terminals on page 83.

If you are installing a 600/690V AC input drive on an ungrounded distribution
system or high resistive ground you:
e Must move the common mode jumper to the disconnected position - see
Move the Common Mode Jumper to the Disconnected Position on page
81.
e Must insulate terminal X4 on the Rectifier circuit board- see Insulate
Terminal X4 on the Rectifier Circuit Board on page 82.
e Must disconnect the small capacitors from the input terminals - see
Disconnect the Small Capacitors from the Input Terminals on page 83.

Installation on a Grounded B Phase Delta System

If you are installing a drive on a grounded B phase Delta system you:

e Must move the common mode jumper to the disconnected position - see
Move the Common Mode Jumper to the Disconnected Position on page
81.

e Must insulate terminal X4 on the Rectifier circuit board- see Insulate
Terminal X4 on the Rectifier Circuit Board on page 82.

e Must disconnect the small capacitors from the input terminals - see
Disconnect the Small Capacitors from the Input Terminals on p age 83.

Note: See Wiring and Grounding Guidelines for Pulse Width Modulated
(PWM) AC Drives, Installation Instructions, publication DRIVES-IN001, for
additional information on an ungrounded distribution system or high resistive
ground installation.
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Figure 25 - Common Mode Jumper and Rectifier Circuit Board Location

There is one common mode
jumper located on the upper-
right side of the power structure.

Common Mode
Jumper
Front View of
Assembly
Rectifier Circuit Board

Control Frame not shown for clarity only.
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Move the Common Mode Jumper to the Disconnected Position

Follow the steps below to move the common mode jumper to the disconnected

position (see Figure 25 on page 80 for jumper location).

Task

Description

®

Loosen the upper screw.

Remove the lower screw.

Move the jumper to the horizontal position.

©
)

Install and tighten the screws.

Front View of Power

@ Structure R

O

3» ® D |
3 AN

¥

@ Rectifier Circuit Board —

Rockwell Automation Publication PFLEX-INOOGE-EN-P - July 2013

81



Chapter6  Frame 10 Mechanical Installation

Insulate Terminal X4 on the Rectifier Circuit Board

Follow the steps below to insulate terminal X4 on the rectifier circuit board (see
Figure 25 on page 80 for rectifier board location).

Task Description
@ Remove the screw from the X4 connection on the rectifier circuit board.
Insulate the top and bottom of the X4 connection on the rectifier circuit board.

IMPORTANT Do not install the screw and washer that was removed from this connection.

Side View of Power Structure

X1

e

X41 X41

\ Rectifier Circuit Board /
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Input power terminal

Insulator

(apacitor

(apacitor lead - leave
disconnected

Disconnect the Small Capacitors from the Input Terminals

Follow the lettered steps below to disconnect the small capacitors from the input
terminals.

IMPORTANT  Itis not necessary to remove the power wiring from the terminals in order to

insulate the capacitor leads.

Task Description
@ Remove the screws and lock washers that secure each of the three capacitor supply wires to the input power
terminals.
Insulate the capacitor leads and leave disconnected.
© Install and tighten the screws and lock washers only.

IMPORTANT Do not re-install the capacitor leads.

Side View of Input
Power Terminals

Front View of Input
Power Terminals

(@
(©

H@
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Power ermg IMPORTANT  Once power wiring has been completed, the protective covers must be re-
installed before energizing the drive. Installation is in reverse order of removal
(see Remove the Protective Covers on page 78).
Table 24 - Power Terminal Specifications
No. |Name Description Wire Size Range e Torque Terminal Bolt Size ®'™
Maximum |Minimum |Recommended
1 Input Power Terminal Block Gl Input power 300 mm? 2.1 mm’ 40 N-m M12
L1,L2,13 (600MCM) | (14AWG) | (354 Ib-in)
2 | Output Power Terminal Block® Motor connections 300 mm? 2.1 mm? 40N-m M12
U/, V2, W3 (600 MCM) | (14AWG) | (3541b-in)
3 | SHLD Terminal, PE, Motor Ground Terminating point for wiring shields 300 mm? 2.1 mm’ 40 N-m M10
(600MCM) | (14AWG) | (354 Ib-in)
4 |pCBus® DCinput or external brake 300 mm? 2.1 mm? 40N-m M12
(2 Terminals; DC—, DC+) (600MCM) | (14AWG) | (354 b-in)
5 | Cable Clamp for Shield

(1) Maximum/minimum sizes that the terminal block will accept - these are not recommendations.
(2) Do Not exceed maximum wire size. Parallel connections may be required.
(3) These connections are bus bar type terminations and require the use of lug type connectors.

(4)  Apply counter torque to the nut on the other side of terminations when tightening or loosening the terminal bolt in order to avoid damage to the terminal.

Figure 26 - Power Terminal Locations
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Frame 11 Mechanical Installation

Most start-up difficulties are the result of incorrect wiring. Every precaution must
be taken to assure that the wiring is done as instructed. All information in
Chapter 1 “General Installation Information” and in this chapter must be read
and understood before the actual installation begins.

Rockwell Automation, Inc. 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. A hazard of personal injury
and/or equipment damage exists if codes are ignored during installation.

2 ATTENTION: The following information is merely a guide for proper installation.

ini H Figure 27 - Enclosure Codes: A (NEMA/UL Type 1, IP21), M (NEMA/UL Type 1, IP21 w/Conformal
Mmlmum Mountmg Coat), H (NEMA/UL Type 12, IP54) and W (NEMA/UL Type 12, IP54 w/Conformal Coat)
Clearances
@
200 mm Enclosure Code A (NEMA/UL Type 1-
(7.87 in.) Min. IP21) shown

Iy

© Allen-Bradiey

Power!

N 800 mm
\\ (31.5in.) Min.
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Operating Temperatures
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Figure 28 - Enclosure Code B (NEMA/UL Type 1, IP21) and K (NEMA/UL Type 1, IP21 w/Conformal

Coat)

N

200 mm

(7.87 in.) Min.

838 mm
(33.01n.) Min.

Frame 11 drives require a minimum of 3900 m>/h (2295 cfm) of cooling air.

PowerFlex Drive Voltage Class Amp Rating Surrounding Air Temperature
Normal Duty Heavy Duty
700H Al Al 0...40° C 0...40° C
(32...104° F) (32...104° F)
7005 400/480V AC Al 0...40° C 0...40° C
(540/650V DO) (32...104° F) (32...104° F)
600/690V AC 460, 502 0...40° C 0...40° C
(810/932vD0) (32...104° F) (32...104° F)
600/690V AC 590 0...35° C 0...35° C
(810/932VD0) (32...95° F) (32...95° F)
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Figure 29 - Endlosure Code A NEMA/UL Type 1 - 1P21 and M (NEMA/UL Type 1, IP21 w/Conformal

Dimensions
Coat)
Dimensions are in millimeters and (inches).
*This dimension is the depth
for drives with the optional
door-mounted HIM installed.
(31.38) (24.48)
7360 o 6055
(28.98) (23.84)
’ 32.25 4980 0.0
(1.27) —l (106) ] (1.65)
O EEEEEEECPEEREToy
2750 2340
N @ Allen-Bradley (87.95)
(89.57) = A
|
2205.0 = J Power 1
(86.81) % ﬂ
0
— 640 - 83
144.5 (25.2) IR
(6.7)
A
@l - -l
73;\ (29) [] * B ° Stationary metal front bottom plate
ax. = Two pieces of soft foam taped to adjacent metal plates
153.5(6.0) /H 4 i i Overlapping metal bottom plate (slightly adjustable)
Gap with N— 57.2 Stationary metal back bottom plate)
Overlapping (23)
Plate Removed -| Standard -
e )

Wire entry for this enclosure is between two pieces of soft foam. If the adjustable plate is slid back, a
gap develops between the foam pieces. Otherwise, the foam acts as a loose gasket around the wires.
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Figure 30 - Encdosure Code B (NEMA/UL Type 1, IP20 MCC) and K (NEMA/UL Type 1, IP20 MCCw/

Conformal Coat)
Dimensions are in millimeters and (inches).
s oy
Removable Lifting Angle
Y .
63.5(2.5) L
b u 2286
(90.0)
p
635
- (383%) — (25.0)
50.8 787
20 (31.0) |
- |
s | °
5486 (9'+5) — Area available for conduit routing
(21.6)
¢ it
/7 ~ a5 | 425.5J\
211372) (16.75) (16.75) 15.88 (0.625) Dia. - 6 Mounting Holes
190
(0.75)
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Figure 31 - Endosure Code H (NEMA/UL Type 12, IP54) and W (NEMA/UL Type 12 - IP54 w/
Conformal Coat)

Dimensions are in millimeters and (inches).

678 |
267
) e NEMA/UL Type 12
I (N
(2812) Roof Assembly
1 .
o o
=
== d
24145 ]
(95.0) 115 L
NEMA/UL
Type 12
External Filters
i 1
| 806
! (317)
640 83
1445 (25.) =33
(5.7)
733(29) b el - [
‘Max‘ iyl - ° - Stationary metal front bottom plate
’ ————==—Two pieces of soft foam taped to adjacent metal plates
153.5(6.0) / 4 ’ Overlapping metal bottom plate (slightly adjustable)
Gap with N— 572 Stationary metal back bottom plate)
Overlapping (23)
Plate Removed .| Standard .
o] - < g

Wire entry for this enclosure is between two pieces of soft foam. If the adjustable plate is slid back, a gap develops between

the foam pieces. Otherwise, the foam acts as a loose gasket around the wires.

m NEMA/UL Type 12/1P54 Roof Assembly is 242 mm (9.5 in.) for frame 11, 400V 730A and 600V, 590A drives. For these drives, the total
height of the drive is 2443.5 mm (104.5in.).
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Lifting and Mounting Frame
11 Drives

Remove the Protective
Covers
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See the Lifting and Mounting PowerFlex 700S and 700H Drives, Frames 10...14,
Installation Instructions, publication PELEX-IN0OS, for detailed instructions.
These instructions are shipped with the drive. When you have completed the
instructions in PFLEX-IN00S, continue with the installation as directed below.

Move the Control Frame

To gain access to the power wiring terminals, airflow plate and protective covers
you may need to move the control frame out of the way. If you do not need to
move the control frame, continue with Remove the Airflow Plate on page 91.

Task Description
@ Loosen the T8 Torx-head screws that secure the control frame to the drive enclosure.
Swing the control frame out and away from the power structure.
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Remove the Airflow Plate

The drive is equipped with a plate, just above the control frame, that directs air
flow through the drive. You may need to remove this plate in order to access the
protective covers and the power terminals. If you do not need to remove the
airflow plate, continue with Remove the Protective Covers on page 92.

Task Description
@ Remove the T8 Torx-head screws that secure the airflow plate to the drive.

Slide the airflow plate off of the drive.
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Remove the Protective Covers

You must remove the protective covers to gain access to the power terminals.

Task Description
@ Remove the four M5 POZIDRIV screws that secure the top and bottom protective covers to the main front
protective cover, then remove the top and bottom protective covers.
Remove the four M5 POZIDRIV screws that secure the main front protective cover to the drive, then remove
the protective cover.
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Ungrounded, High Resistive
Ground or Grounded B Phase
Delta Installations

Frame 11 size drives are equipped with common mode capacitors. To guard
against drive damage, these capacitors should be disconnected depending upon
the type of ground system on which the drive is installed.

Installation on an Ungrounded Distribution System or High Resistive
Ground

If you are installing 2 400/480V AC input drive on an ungrounded distribution
system or high resistive ground, you:
e Must move the common mode jumper to the disconnected position - see
Move the Common Mode Jumper to the Disconnected Position on page
95.
o Should insulate terminal X4 on the Rectifier circuit board- see Insulate
Terminal X4 on the Rectifier Circuit Board on page 96.

If you are installing a 600/690V AC input drive on an ungrounded distribution
system or high resistive ground, you:
e Must move the common mode jumper to the disconnected position - see
Move the Common Mode Jumper to the Disconnected Position on page
95.
o Must insulate terminal X4 on the Rectifier circuit board- see 96 on page
Insulate Terminal X4 on the Rectifier Circuit Board.

Installation on a Grounded B Phase Delta System

If you are installing a drive on a grounded B phase Delta system, you:

e Must move the common mode jumper to the disconnected position - see
Move the Common Mode Jumper to the Disconnected Position on page
95.

e Must insulate terminal X4 on the Rectifier circuit board- see Insulate
Terminal X4 on the Rectifier Circuit Board on page 96.

Note: See Wiring and Grounding Guidelines for Pulse Width Modulated
(PWM) AC Drives, Installation Instructions, publication DRIVES-IN0O01, for
additional information on an ungrounded distribution system or high resistive
ground installation.
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Figure 32 - Common Mode Jumper and Rectifier Circuit Board Location

There is one jumper located on each Common Mode

Rectifying Module. The Rectifying Jumper
Modules are located on the upper-right
side of the center and right side power
stack of the drive’s power structure.

Front View of
Assembly

O}

Rectifier Circuit Board

Control Frame not shown for clarity only

94 Rockwell Automation Publication PFLEX-INOO6E-EN-P - July 2013



Frame 11 Mechanical Installation ~ Chapter 7

Move the Common Mode Jumper to the Disconnected Position

Follow the steps below to move the common mode jumper to the disconnected

position (see Figure 32 on page 94 for jumper location).

Task

Description

®

Loosen the upper screw.

Remove the lower screw.

Move the jumper to the horizontal position.

©
)

Install and tighten the screws.

Front View of Power

@ Structure R

O

3» ® D |
3 AN

¥

@ Rectifier Circuit Board —
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Insulate Terminal X4 on the Rectifier Circuit Board

Follow the steps below to insulate terminal X4 on the rectifier circuit board (see

Figure 32 on page 94 for rectifier board location).

Task Description
@ Remove the screw from the X4 connection on the rectifier circuit board.
Insulate the top and bottom of the X4 connection on the rectifier circuit board.

IMPORTANT Do not install the screw and washer that was removed from this connection.

Side View of Power Structure

{[_O [ TL®l [ ®]

X41

\ Rectifier Circuit Board /
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Power Wiring ACInput Wiring

The table below identifies which frame 11 drives contain only one rectifying

module and which frame 11 drives contain two rectifying modules. Drives with
one rectifying module contain only one set of input power terminals. Drives with

two parallel rectifying modules contain two sets of input power terminals--you
must supply power to both sets of input terminals on these drives. There are
several methods for accomplishing this. Each of these methods is shown below.

Voltage Class Amps  |Number of
Rectifiers

400/480V AC Input 590 2

650 2

730 2
600/690V AC Input 460 1

502 1

590 2

IMPORTANT  Parallel wiring must have the same cable dimensions, type and routing. Non-

symmetrical wiring may cause unequal loading between the converters and
reduce the drive’s ability to deliver current to the motor.

Figure 33 - AC Wiring Example: Two Fuses per Phase

L1 L2 L3
ACInput Power Wiring, Fuses, and Disconnect J
Device Provided by Customer ®
o o o o O o
1w 12 113 200 212 213

ACInput Power Terminals Inside Drive %
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Figure 34 - AC Wiring Example: One Fuse per Phase

L1 L2 L3

o o o o o o
w1 113 211 22 213
Figure 35 - AC Wiring Example: Circuit Breaker

L1 L2 L3

(L O (o]

T of of
o o o o o o
w1 113 211 22 23

IMPORTANT  Once power wiring has been completed, the protective covers must be

installed before energizing the drive. Installation is in reverse order of removal
(see Remove the Protective Covers on page 90).
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Table 25 - Power Terminal Specifications

No. |Name Description Wire Size Range e Torque Terminal Bolt Size G
Maximum |Minimum |Recommended
1 | Input Power Terminal Block &) ACInput power 300 mm? 2.1 mm? 40 N-m M12
1L1, 112,113, 2L1, 212,213 (600 MCM) | (14 AWG) (354 Ib-in)
2 | Output Power Terminal Block® Motor connections 300 mm? 2.1 mm? 40 N-m M12
U/m, V2, WiT3 (600 MCM) | (14 AWG) (354 Ib-in)
3 | SHLD Terminal, PE, Motor Ground ¥/ Terminating point for wiring shields 300 mm? 2.1 mm? 40 N-m M10
(600 MCM) | (14 AWG) (354 Ib-in)
4 [pCBus® DCinput or external brake 300 mm? 2.1 mm? 40 N-m M12
(2 Terminals; DC—, DC+) (600 MCM) | (14 AWG) (354 Ib-in)
5 | Cable Clamp for Shield
(1) Maximum/minimum sizes that the terminal block will accept - these are not recommendations.

@
3)

4)

Do Not exceed maximum wire size. Parallel connections may be required.

These connections are bus bar type terminations and require the use of lug type connectors.

Apply counter torque to the nut on the other side of terminations when tightening or loosening the terminal bolt in order to avoid damage to the terminal.

Figure 36 - Power Terminal Locations

Note: 600V ACinput, 460A and 502A frame 11 drives only

have one set of Input Power Terminals.
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Notes:

100 Rockwell Automation Publication PFLEX-INOO6E-EN-P - July 2013



Chapter 8

Minimum Mounting

Clearances

Frame 12 Mechanical Installation

Most start-up difficulties are the result of incorrect wiring. Every precaution must
be taken to assure that the wiring is done as instructed. All information in
Chapter 1 “General Installation Information” and in this chapter must be read
and understood before the actual installation begins.

Rockwell Automation, Inc. 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. A hazard of personal injury
and/or equipment damage exists if codes are ignored during installation.

2 ATTENTION: The following information is merely a guide for proper installation.

Figure 37 - Enclosure Codes A (NEMA/UL Type 1, 1P21), M (NEMA/UL Type 1, IP21 w/Conformal
Coat), H (NEMA/UL Type 12, IP54) and W (NEMA/UL Type 12, IP54 w/Conformal Coat)

@
200 mm
(8.00in.) Min.
rmﬂmm Endlosure Code A (NEMA/UL Type
1,1P21) Shown
@ Allen-Bradiey
M [ [ i
N @ N 800 mm
S S (315in) Min.
i i
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Operating Temperatures
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Figure 38 - Enclosure Code B (NEMA/UL Type 1, IP21) and K (NEMA/UL Type 1, IP21 w/Conformal

Coat)

PN
200 mm
(8.01in.) Min.

1

838 mm
(33.01in.) Min.

1

Frame 12 drives require a minimum of 5200 m>/h (3060 cfm) of cooling air.

PowerFlex | Voltage Class Amp Rating | Surrounding Air Temperature

Drive Normal Duty Heavy Duty

700H 400/480V AC 820,920 0...40° ((32...104° F) 0...40° C(32...104° F)
(540/650V DC)
400/480V AC 1030 0...40° C(32...104° F) 0...35° ((32...95° F)
(540/650V DC)
600/690V AC 820,920 0...40° ((32...104° F) 0...40° ((32...104° F)
(810/932V DC)
600/690V AC 1030 0...35° C(32...95° F 0...40° ((32...104° F)
(810/932V DC)

7008 400/480V AC 820,920 0...40° ((32...104° F) 0...40° ((32...104° F)
(540/650V DC)
400/480V AC 1030 0...40° C(32...104° F) 0...35° ((32...95° F
(540/650V DC)
600/690V AC 820,920 0...40° C(32...104° F) 0...40° ((32...104° F)
(810/932V DC)
600/690V AC 1030 0...35° C(32...95° F 0...35° ((32...95° F
(810/932V DC)
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Dimensions

Figure 39 - Endlosure Code A (NEMA/UL Type 1 - IP21) and M (NEMA/UL Type 1, IP21 w/Conformal

h the

4.0

(1.65)

Coat)
Dimensions are in millimeters and (inches).
*This dimension is the depth for drives wit
b alills 8 optional door-mounted HIM installed.
==
632.5%
1205.05 (24.90)
(47.45) 605.5
(23.84)
534.7 323 1980
(21.05) ; .
(.27 —l ’e (1961) ﬂ
A = Co c . O]
2750 2340
(89.57) = (87.95)
. -
=
2202.75 | power Power I
8672 |m 0
el & 3
0 (] (
87.9
< (3.5)
1445 439
(57) = (173 _
A ©] - - [0 Gl - . 9
733(29) vy 5 il £ Stationary metal front bottom plate
Max. Ay Two pieces of soft foam taped to adjacent metal plat
116 (4.5) fvé A I r———Overlapping metal bottom plate (slightly adjustable
Gap with \ = Stationary metal back bottom plate
Overlapping ; A4
Plate Removed = (&3) Standard | (I :
o]~ e or e

es

)

Wire entry for this enclosure is between two pieces of soft foam. If the adjustable plate is slid back, a gap develops between the foam
pieces. Otherwise, the foam acts as a loose gasket around the wires.

Rockwell Automation Publication PFLEX-INOOGE-EN-P - July 2013

103



Chapter8  Frame 12 Mechanical Installation

Figure 40 - Enclosure Code B (NEMA/UL Type 1, IP21) and K (NEMA/UL Type 1, IP21 w/Conformal
Coat)

Dimensions are in millimeters and (inches).

Removeable Lifting Angle

h b
3‘ Adon-Bradiey E Alioq-Brodioy
Powsrfey PowseFlex
i N . 286
(90.0)
h b
h
y
635 635 ke (2653;) >
(25.0) (25.0) ’
1270
(50.0)
50.8
(2.0) 5334
(21.0)
i o [ o Tole o of
2413 T
95) S
548.6 v Area available for conduit routing
(21.6)
l { N
/T _>I<_ 1 25) Di Mounting Holl
82 255 2055 5.88(0.625) Dia. - 6 Mounting Holes
a7 (11.75) (11.75)
19.0
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Figure 41 - Enclosure Code H (NEMA/UL Type 12, IP54) and W (NEMA/UL Type 12, IP54 w/Conformal

Coat)

Assembly

193.5(7‘8)
{\ E

2403.5
(94.6)

NEMA/UL
Type 12
External
Filters

1445

(5.7)
73329)\

_VH

1

116 45)./_'“

Gap with
Overlapping
Plate Removed

Dimensions are in millimeters and (inches).

NEMA/UL Type 655.04

12 Roof =~ (15.) 454——

Stationary metal front bottom plate
Two pieces of soft foam taped to adjacent metal plates

- Overlapping metal bottom plate (slightly adjustable)

Stationary metal back bottom plate

Wire entry for this enclosure is between two pieces of soft foam. If the adjustable plate is slid back, a gap develops between the
foam pieces. Otherwise, the foam acts as a loose gasket around the wires.

Lifting and Mounting Frame  Sce the Liftingand Mounting PowerFlex 700S and 700H Drives, Frames 10...14,

12 Drives Installation Instructions, publication PELEX-IN0OS, for detailed instructions.
These instructions are shipped with the drive. When you have completed the
instructions in PELEX-IN00S, continue with the installation as directed below.
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Remove the Protective Move the Control Frame
Covers

To gain access to the power wiring terminals, airflow plate and protective covers
you may need to move the control frame out of the way. If you do not need to
move the control frame, continue with Remove the Airflow Plate on page 107.

Task Description
® Loosen the T8 Torx-head screws that secure the control frame to the drive enclosure (Remove screws on
early frame 10 drives).
Swing the control frame out and away from the power structure.

106 Rockwell Automation Publication PFLEX-INOO6E-EN-P - July 2013



Frame 12 Mechanical Installation ~ Chapter 8

Remove the Airflow Plate

The drive is equipped with a plate, just above the control frame, that directs air
flow through the drive. You may need to remove this plate in order to access the
protective covers and the power terminals. If you do not need to remove the
airflow plate, continue with Remove the Protective Covers on page 108.

Task Description
@ Remove the T8 Torx-head screws that secure the airflow plate to the drive.

® Slide the airflow plate off of the drive.

Rockwell Automation Publication PFLEX-INOO6E-EN-P - July 2013 107



Chapter8  Frame 12 Mechanical Installation

Remove the Protective Covers

You must remove thC pI’OtCCtiVC Ccovers to gain access to thC power structure.

Task Description

@ Remove the four M5 POZIDRIV screws that secure the top and bottom protective covers to the main front
protective cover, then remove the top and bottom protective covers.

Note: you only need to remove the top and bottom covers to gain access to the power terminals. You can
remove the other covers without removing the top and bottom ones.

Remove the four M5 POZIDRIV screws that secure the main front protective cover to the drive, then remove
the protective cover.
© Remove the side protective covers.
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Ungrounded, H|gh Resistive  Frame 12 size drives are equipped with common mode capacitors and capacitors
that are connected to the input terminals. To guard against drive damage, these
Ground or Grounded B Phase ™ d to the inp Is. To guard against drive damage, th

capacitors should be disconnected depending upon the type of ground system on

Delta Installations which the drive is installed.

Installation on an Ungrounded Distribution System or High Resistive
Ground

If you are installing 2 400/480V AC input drive on an ungrounded distribution
system or high resistive ground, you:
e Must move the common mode jumper to the disconnected position - see

Move the Common Mode Jumper to the Disconnected Position on page
111

o Should insulate terminal X4 on the Rectifier circuit board- see Insulate
Terminal X4 on the Rectifier Circuit Board on page 112.

o Must disconnect the small capacitors from the input terminals - see
Disconnect the Small Capacitors from the Input Terminals on page 113.

If you are installing a 600/690V AC input drive on an ungrounded distribution
system or high resistive ground, you:
e Must move the common mode jumper to the disconnected position - see
Move the Common Mode Jumper to the Disconnected Position on page
111.
e Must insulate terminal X4 on the Rectifier circuit board- see Insulate
Terminal X4 on the Rectifier Circuit Board on page 112.
e Must disconnect the small capacitors from the input terminals - see
Disconnect the Small Capacitors from the Input Terminals on page 113.

Installation on a Grounded B Phase Delta System

If you are installing a drive on a grounded B phase Delta system, you:

e Must move the common mode jumper to the disconnected position - see
Move the Common Mode Jumper to the Disconnected Position on page
111.

e Must insulate terminal X4 on the Rectifier circuit board- see Insulate
Terminal X4 on the Rectifier Circuit Board on page 112.

o Must disconnect the small capacitors from the input terminals - see
Disconnect the Small Capacitors from the Input Terminals on page 113.

Note: See Wiring and Grounding Guidelines for Pulse Width Modulated
(PWM) AC Drives, Installation Instructions, publication DRIVES-IN0O01, for
additional information on an ungrounded distribution system or high resistive
ground installation.
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Figure 42 - Common Mode Jumper and Rectifier Circuit Board Location

Common Mode

jumper
There is one jumper located on each Front View of
Rectifying Module. The Rectifying Modules Aront bllew 0
are located on the upper-right side of the ssembly

right side power stack of in each enclosure
of the drive’s power structure.

7

O}
g LG

Rectifier Circuit Board

Control Frame not shown for clarity only
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Move the Common Mode Jumper to the Disconnected Position

Follow the steps below to move the common mode jumper to the disconnected
position (see Figure 42 on page 110 for jumper location).

Task

Description

®

Loosen the upper screw.

Remove the lower screw.

Move the jumper to the horizontal position.

©
)

Install and tighten the screws.

Front View of Power

@ Structure R

O

3» ® D |
3 AN

¥

la@—RectifierCircuit Board —
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Insulate Terminal X4 on the Rectifier Circuit Board

Follow the steps below to insulate terminal X4 on the rectifier circuit board (see
Figure 42 on page 110 for rectifier board location).

Task Description
@ Remove the screw from the X4 connection on the rectifier circuit board.
Insulate the top and bottom of the X4 connection on the rectifier circuit board.

IMPORTANT Do not install the screw and washer that was removed from this connection.

Side View of Power Structure

X1

e

X41 X41

\ Rectifier Circuit Board /
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Input power terminal

Insulator

(apacitor

(apacitor lead - leave
disconnected

Disconnect the Small Capacitors from the Input Terminals

Follow the steps below to disconnect the small capacitors from the input
terminals.

IMPORTANT  Itis not necessary to remove the power wiring from the terminals in order to

insulate the capacitor leads.

Task Description
@ Remove the screws and lock washers that secure each of the three capacitor supply wires to the input power
terminals.
Insulate the capacitor leads and leave disconnected.
© Install and tighten the screws and lock washers only.

IMPORTANT Do not re-install the capacitor leads.

Side View of Input
Power Terminals

Front View of Input
Power Terminals

(@
(©

H@
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Power Wiring

ACInput Power Wiring, Fuses, and Disconnect
Device Provided by Customer

114

Input Power Wiring

Frame 12 drives utilize two parallel power structures, and therefore have two sets
of AC input power terminals. You must supply power to both sets of input
terminals. There are several methods for accomplishing this.

IMPORTANT  Parallel wiring must have the same cable dimensions, type and routing. Non-
symmetrical wiring may cause unequal loading between the converters and
reduce the drive’s ability to deliver current to the motor.

For applications that require that the DC- and DC+ terminals for PowerFlex
700S or 700H frame 12 drives be connected in common (for example, 12 pulse
applications, or when using a dynamic brake), you must purchase and install the
frame 12 DC Bus Connector kit, which is sold separately from the drive. See the
PowerFlex 700S and 700H Frame 12 DC Bus Connector Kit, Installation
Instructions, publication PELEX-IN022.

Figure 43 - Frame 12 AC Wiring Example: Two Fuses per Phase

L1 L2 L3

*—

o o o o o o
w2 13 201 202 23

ACInput Power Terminals Inside Drive %
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Figure 44 - Frame 12 AC Wiring Example: One Fuse per Phase

L1 L2 L3

O o o O o o
w12 13 201 202 213

Figure 45 - Frame 12 AC Wiring Example: Circuit Breaker

L1 L2 L3

———0O O——

o o o O o o
w12 13 201 212 213
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Output Power Wiring

Frame 12 drives utilize two parallel power structures, and therefore have two sets
of output power terminals. You must connect the motor to both sets of output
power terminals.

IMPORTANT  Parallel wiring must have the same cable dimensions, type and routing. Non-
symmetrical wiring may cause unequal loading between the converters and
reduce the drive’s ability to deliver current to the motor.

IMPORTANT  The minimum cable length for parallel motor cables from the drive to the point
where the cables connect is 5 m (16.4 ft). Join the parallel cables at the motor
end (not the drive end). Or, install a reactor on the output of each power
module with a minimum of 5 pH prior to joining the parallel cables at the
motor end.

Figure 46 - Frame 12 Motor Wiring Example

11 M2 13 PE M 212 213 PE

AESEEEEY

N
|
|
|
|
|
T
|
|
|
|
|
|
T

v

N
\
T
|
|
|
|
|
|
|
|
T
|
|
|
)

minimum

-~

Motor

Motor Frame

IMPORTANT  Once power wiring has been completed, the protective covers must be
installed before energizing the drive. Installation is in reverse order of removal
(see Remove the Protective Covers on page 106).
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Table 26 - Power Terminal Specifications

No. |Name Description Wire Size Range e Torque Terminal Bolt Size ®@
Maximum |Minimum |Recommended

1 |Input Power Terminal Block &) Input power 300 mm? 2.1 mm? 40N-m M12
L1, 112,113, 201, 212, 213 (600 MCM) | (14 AWG) (354 1b-in)

2 |Output Power Terminal Block © Motor connections 300 mm? 21 mm? 40 N-m M12
1U/1T1, 1V/172, TW/1T3, (600 MCM) | (14 AWG) (354 Ib-in)
20/2T1,2V/212, 2W/2T3

3 |SHLD Terminal, PE, Motor Ground ¥ Terminating point for wiring shields 300 mm? 2.1 mm? 40N-m M10

(600 MCM) | (14 AWG) (354 Ib-in)

4 |DcBus® DCinput or external brake 300 mm’ 2.1 mm? 40N-m M12
(2 Terminals; DC—, DC+) (600 MCM) | (14 AWG) (354 1b-in)

5 | Cable Clamp for Shield

(1) Maximum/minimum sizes that the terminal block will accept - these are not recommendations.

(2) Do Not exceed maximum wire size. Parallel connections may be required.

(3) These connections are bus bar type terminations and require the use of lug type connectors.

(4)  Apply counter torque to the nut on the other side of terminations when tightening or loosening the terminal bolt in order to avoid damage to the terminal.

Figure 47 - Power Terminal Locations

(el o] [ : (o] o] [

Enclosure Style A Shown
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Notes:
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Chapter 9

Frame 13 Mechanical Installation

Most start-up difficulties are the result of incorrect wiring. Every precaution must
be taken to assure that the wiring is done as instructed. All information in
Chapter 1 “General Installation Information” and in this chapter must be read
and understood before the actual installation begins.

Rockwell Automation, Inc. 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. A hazard of personal injury
and/or equipment damage exists if codes are ignored during installation.

2 ATTENTION: The following information is merely a guide for proper installation.
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Minimum Mounting
Clearances
o
200 mm
(8.0in.) Min.
4
ik -
m :‘mm

[mioi ]
[mic ]

1600 mm, Style “A” Enclosure Shown.

Operating Temperatures

120

800 mm
(31.50in.) Min.

Frame 13 drives require a minimum of 4200 m3/h (2472 cfm) of cooling air for

the inverter unit and 1150 m3/h (677 cfm) of cooling air for each converter unit.

PowerFlex |Voltage Class Amp Rating | Surrounding Air Temperature

Drive Normal Duty Heavy Duty

700H Al Al 0...40° C(32...104° F) 0...40° C(32...104° F)

7005 400/480V AC All 0...40° C(32...104° F) 0...40° C(32...104° F)
(540/650V DC)
600/690V AC 920, 1030 0...40° C(32...104° F) 0...40° C(32...104° F)
(810/932V DCO)
600/690V AC 1180 0...35° C(32...95° F) 0...35° C(32...95° F)
(810/932vV DC)
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Dimensions Figure 48 - Endosure Code A (NEMA/UL Type 1, IP21) and M (NEMA/UL Type 1, IP21 w/Conformal
Coat)
< > 619.2
A < (244) >
<~ B ——> - (gg37) D
— ( — > - Y
J (1.73)

o 1k 4 @ T
275
(89.6) & atow oty @ Ao oy

2197
(86.5)
g g 231 o o
(87.8)
1108.25
(43.6)

‘ V i

l«—— ) ———>» | «—— [ ——>

65— |-
(26)
7 ﬁu == 5 = r~ Stationary metal front bottom plate
Il Two pieces of soft foam taped to adjacent metal plates
53 o o o I _—Jerr—Overlapping metal bottom plate (slightly adjustable)
M tationary metal back bottom plate
@) . S J P Wire entry for this enclosure is
b I R I between two pieces of soft foam. If
. — : the adjustable plate is slid back, a

ﬁ gap develops between the foam
? pieces. otherwise, the foam acts as a
<~ ——— > loose gasket around the wires.

Table 27 - Frame 13 Dimensions for Enclosure Code A (NEMA/UL Type 1, IP21) and M (NEMA/UL
Type 1, 1P21 w/Conformal Coat)

Voltage Class  |Amps A B C D E F
400/480V AC 1150 1412 (56) 1329 (52) 1264 (50) 535(21) 735(29) 1264 (50)

(540/650VDC) (1300 | 1600(63) | 1529(60) | 1464(58) | 735(29) | 735(29) | 1464(58)
1450

600/690VAC (920 | 1412(56) | 1329(52) | 1264(50) | 535(21) | 735(29) | 1264(50)
(810/932V00 1030

1180
Dimensions are in mm and (in.)
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Figure 49 - Enclosure Code H (NEMA/UL Type 12, IP54) and W (NEMA/UL Type 12, IP54 w/Conformal

Coat)
A 662
)
. 5 ( [ NEMA/UL Type %)
D - 12 Roof
Assembly
/\
BHE BE
[@ wvinty @ meirts
E
-.l
NEMA/UL
Type 12
External
Filters
G |
65
(26)
B L Stationary metal front bottom plate
I ! Two pieces of soft foam taped to adjacent metal plates
535 TTr 170 : - 1l Overlapping metal bottom plate (slightly adjustable)
211) I Stationary metal back bottom plate
l T 17T Wire entry for this enclosure is
= — — between two pieces of soft foam. If
7 the adjustable plate is slid back, a
H @13(0.5) gap develops between the foam
: 2Places pieces. otherwise, the foam acts as a
loose gasket around the wires.
Table 28 - Frame 13 Dimensions for Enclosure Code H (NEMA/UL Type 12 - IP54) and W (NEMA/UL
Type 12, IP54 w/Conformal Coat)
Voltage Class Amps A B C D E F G H
400/480V AC 1150 1412 (56) 478(18.8) 678 (26.7) 1@242(9.5) | 2443.5(104.5) 535(21) 735(29) 1264 (50)
(540/650V DC) 1@213(8.4) max.
1300 1600 (63) 678 (26.7) 678 (26.7) 2@242(9.5) | 2443.5(104.5) 735(29) 735(29) 1464 (58)
1450
600/690V AC 920 1412 (56) 478(18.8) 678(26.7) 1@242(9.5) | 2443.5(104.5) 535(21) 735(29) 1264 (50)
(810/932V DC) 1030 1@213 (8.4) max.
1180

Dimensions are in millimeters and (inches).
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Lifting and Mounting Frame
13 Drives

Ungrounded, High Resistive
Ground or Grounded B Phase
Delta Installations

Enclosed Frame 13 Drives with DC Input

Enclosed Frame 13 drives with DC input are shipped with the control pan
mounted in the motor connection area of the right-hand enclosure. The control
pan must be moved from this location to a location in the adjacent enclosure,
away from the power connections.

See the Lifting and Mounting PowerFlex 700S and 700H Drives, Frames 10...14,
Installation Instructions, publication PELEX-IN00S, for detailed instructions.
These instructions are shipped with the drive. When you have completed the
instructions in PFLEX-INO00S, continue with the installation as directed below.

Frame 13 size drives are equipped with common mode capacitors. To guard
against drive damage, these capacitors should be disconnected depending upon
the type of ground system on which the drive is installed.

To access and move the common mode jumper(s) and disconnect the capacitor
connections you must first move the control frame and remove the protective
covers from the converter unit. These steps are detailed on the following pages.

Note: See the Wiring and Grounding Guidelines for Pulse Width Modulated
(PWM) AC Drives - Installation Instructions, publication DRIVES-IN001, for
additional information on an ungrounded distribution system or high resistive
ground installation.

Figure 50 - Common Mode Jumper and Rectifier Circuit Board Location

Rectifier Front View of
Board ) Assembly Converter Inverter Unit
Unit
o0 | Sl T
OO = = = = = =
(0]
Common :I o o) | ] 1 )
Mode ~—
Jumper L | 1:

There is one jumper for each rectifier
module. The rectifier modules and

. ) “FloFlaf°

jumpers are located on the left side of the maan r’r‘ﬁ’_‘

power stack on the drive’s rectifying

structure (left side enclosure). gal o IS
A TETE

Note: Control frame not shown for clarity only.
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Remove the Protective Move the Control Frame
Covers from the Converter
Unit You must move the control frame in order to access and remove the protective

covers from the drive’s converter unit.

Task Description
@ Loosen the T8 Torx-head screws that secure the control frame to the drive enclosure.
Swing the control frame out and away from the converter unit.
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Remove the Protective Covers

You must remove the protective covers from the converter unit to gain access to
the common mode jumper(s) and rectifier circuit board.
e Remove the four MS POZIDRIV screws that secure each of the two or
three main and bottom protective covers to the drive, then remove the
protective covers.

Remove screws and covers.

Remove screws and covers.

Installation on an Ungrounded Distribution System or High Resistive
Ground

If you are installing a 400/480V AC input drive on an ungrounded distribution
system or high resistive ground, you:
e Must move the common mode jumper(s) to the disconnected position -
see Move the Common Mode Jumper(s) to the Disconnected Position on
page 126.
o Should insulate terminal X4 on the rectifier circuit board - see Insulate
Terminal X4 on the Rectifier Circuit Board on page 127.
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Front View of Converter
Unit

If you are installing a 600/690V AC input drive on an ungrounded distribution
system or high resistive ground, you:

¢ Must move the common mode jumper(s) to the disconnected position -
see Move the Common Mode Jumper(s) to the Disconnected Position on

page 126.

e Must insulate terminal X4 on the rectifier circuit board - see Insulate
Terminal X4 on the Rectifier Circuit Board on page 127.

Installation on a Grounded B Phase Delta System

If you are installing a drive on a grounded B phase Delta system, you:

e Must move the common mode jumper(s) to the disconnected position -
see Move the Common Mode Jumper(s) to the Disconnected Position on
page 126.

o Must insulate terminal X4 on the rectifier circuit board - see Insulate
Terminal X4 on the Rectifier Circuit Board on page 127.

Move the Common Mode Jumper(s) to the Disconnected Position

Follow the steps below to move the common mode jumper(s) to the
disconnected position for each converter unit (see Figure 50 on page 123 for
jumper location).

Task Description
@ Loosen the screws and two fasteners that secure the jumper.

Rotate the jumper to the lower position.

© Tighten the screw and two fasteners.

Rectifying Gircuit Board ~ — g

OO

126
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Insulate Terminal X4 on the Rectifier Circuit Board

Follow the steps below to insulate terminal X4 on the rectifier circuit board for
each converter unit (see Figure 50 on page 123 for rectifier board location).

Task Description
@ Remove the screw from the X4 connection on the rectifier circuit board.
Insulate the top and bottom of the X4 connection on the rectifier circuit board.

IMPORTANT Do not install the screw and washer that was removed from this connection.

Side View of Rectifying
Structure

/

Rectifying Circuit

/ Board

” Dm@
D "

¥
jhs
5

H umper
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Remove the Protective Remove the Lower Protective Screen
Covers from the Inverter Unit

To access the power terminals, you must first remove the lower protective screen

(on NEMA/UL Type 1 and Type 12 enclosures).

o Remove the screws that secure the lower protective screen to the right side
enclosure only and remove the screen.

(Poworzgy) f (Porerzgy) [l (Powergy)

Remove screws and screen.
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Remove the Protective Covers

You must remove the protective covers to gain access to the inverter units.
e Remove the four M5 POZIDRIV screws that secure each of the two or
three main and bottom protective covers to the drive, then remove the
protective covers.

U=

o

Remove screws and covers.

Remove screws and covers. o \ﬂ
D
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Power Wiring Frame 13 400 and 600 Volt Class AC Input Power Wiring

Frame 13 size drives utilize two or three parallel power structures that are pre-
connected to line reactors through a fused input switch.

IMPORTANT

Parallel wiring must have the same cable dimensions, type and routing. Non-

symmetrical wiring may cause unequal loading between the converters and
reduce the drive’s ability to deliver current to the motor.

Figure 51 - Frame 13 AC Wiring Example: Three Internal Fuses per Phase

L1 12 (K]
ACInput Power Wiring | | | 400V, 1300 & 1450 Amp
Provided by Customer . | Example Shown
ul el s
ACInput Power Terminals
Inside Drive
Converter 1 Converter 2 Converter 3
Inverter Unit
Motor Out
w

vy
mlmlml
[
[
130
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Output Power Wiring

Connect the motor to the output power terminals.

IMPORTANT  Parallel wiring must have the same cable dimensions, type and routing. Non-
symmetrical wiring may cause unequal loading between the converters and
reduce the drive’s ability to deliver current to the motor.

Figure 52 - Frame 13 Motor Wiring Example

umte vm W3 PE
u] n] o /4

\
~/

Motor

Motor Frame

IMPORTANT  Once power wiring has been completed, the protective covers must be
installed before energizing the drive. Installation is in reverse order of removal
(see Remove the Protective Covers from the Converter Unit on page 124 and
Remove the Protective Covers from the Inverter Unit on page 128).
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Table 29 - Power Terminal Specifications

No. |Name Description Wire Size Range R Torque Terminal Bolt Size ®@
Maximum Minimum Recommended
1 Input Power Terminal Block m Input power 300 mm? 2.1 mm? 40 N-m M12
L1,12,13 (600 MCM) | (14 AWG) (354 Ib-in)
2 | Output Power Terminal Block® Motor connections 300 mm? 2.1 mm? 40 N-m M12
U/m, VT2, W/T3 (600 MCM) | (14 AWG) (354 Ib-in)
3 |SHLD Terminal, PE, Motor Ground © Terminating point for wiring shields 300 mm? 2.1 mm’ 40 N-m M10
(600 MCM) | (14 AWG) (354 1b-in)
4 DCBus® DCinput or external brake 300 mm? 2.1 mm? 40 N-m M12
(3 Terminals; DC—, DC+) (600 MCM) | (14 AWG) (354 Ib-in)
(1) Maximum/minimum sizes that the terminal block will accept - these are not recommendations.
(2) Do Not exceed maximum wire size. Parallel connections may be required.
(3) These connections are bus bar type terminations and require the use of lug type connectors.
(4)  Apply counter torque to the nut on the other side of terminations when tightening or loosening the terminal bolt in order to avoid damage to the terminal.
Figure 53 - Power Terminal Locations
4
DC- DC-
DC+ | DC+ | DC+ |
I I T
—_— o~
DAl adiy |
um V/m2 W/T3
|
um V/T2 W/T3
1 O o o O
]] D Output Power
ﬂ/\j ‘ f Terminals
7 I
-
- ]
[m) [m] t
2 I
=R
Note: Right enclosure shown only.
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Most start-up difficulties are the result of incorrect wiring. Every precaution must
be taken to assure that the wiring is done as instructed. All information in
Chapter 1 “General Installation Information” and in this chapter must be read
and understood before the actual installation begins.

Rockwell Automation, Inc. 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. A hazard of personal injury
and/or equipment damage exists if codes are ignored during installation.

2 ATTENTION: The following information is merely a guide for proper installation.
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Minimum Mounting
Clearances
N
200 mm
(8.0in.) Min,
h. 4
3 I ] [ 3
1500A Drive - 2400 mm Enclosure Shown.

]
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1

Pl

g s 800mm
B e, 0020 SRR (31.5(]in)Min
- -
S S SEEE S SESSEEEEESS

s eoolllose mmil || 1

operating Tem peratures Frame 14 drives require a minimum of 4200 m®/h (2472 cfm) of cooling air for

cach Inverter unit and 1150 m3/h (677 cfm) of cooling air for each Converter

unit.

PoyverFIex Voltage Class Amp Rating | Surrounding Air Temperature

Drive Normal Duty Heavy Duty

700H 400/480V AC All 0...40° ((32...104° F) 0...40° ((32...104° F)
(540/650V DC)
600/690V AC 1500, 1900 0...40° C(32...104° F) 0...40° C(32...104° F)
(810/932V DC)
600/690V AC 2250 0...35° ((32...95° F) 0...35° ((32...95°F)
(810/932V DC)

7005 600/690V AC 1500 0...40° C(32...104° F) 0...40° C(32...104° F)
(810/932V DC)

Table 30 - Frame 14 Number of Inverter and Converter Units Per Drive

Voltage Class Amp Rating | No. Converter Units No. Inverter Units

400/480V AC 1700, 2150 4 6
2700 6 6

600/690V AC 1500 3 6
1900, 2250 4 6
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Dimensions Figure 54 - Drives Above 1500 A, 2800 mm Enclosure Code A (NEMA/UL Type 1, IP21) and M (NEMA/
UL Type 1, IP21 w/Conformal Coat)

Dimensions are in millimeters and (inches).
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Figure 55 - Drives Above 1500 A 2800 mm Enclosure Code H (NEMA/UL Type 12, IP54) and W
(NEMA/UL Type 12, IP54 w/Conformal Coat)

Dimensions are in millimeters and (inches). NEMA/UL Type 12 Roof
Assembly w/Filters 6
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Figure 56 - 1500 A Drives 2400 mm Enclosure Code A (NEMA/UL Type 1, IP 21) and M (NEMA/UL
Type 1, IP21 w/Conformal Coat)

Dimensions are in millimeters and (inches).
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Figure 57 - 1500 A Drives 2400 mm Enclosure Code H (NEMA/UL Type 12, IP54) and W (NEMA/UL
Type 12, IP54 w/Conformal Coat)

Dimensions are in millimeters and (inches).
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Figure 58 - DCInput Drive Enclosure Code A (NEMA/UL Type 1, IP 21) and M (NEMA/UL Type 1, IP21
w/Conformal Coat)

Dimensions are in millimeters and (inches).
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Figure 59 - DCInput Drive Enclosure Code H (NEMA/UL Type 12, IP54) and W (NEMA/UL Type 12,
IP54 w/Conformal Coat)

Dimensions are in millimeters and (inches).
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Enclosed Frame 14 Drives with DC Input

Enclosed frame 14 drives with DC input are shipped with the control pan
mounted in the motor connection area of the left-hand enclosure. The control
pan must be moved from this location to a location in the adjacent enclosure,
away from the power connections.

See the Lifting and Mounting PowerFlex 700S and 700H Drives, Frames 10...14,
Installation Instructions, publication PELEX-INQOS, for detailed instructions.
These instructions are shipped with the drive. When you have completed the
instructions in PFLEX-IN0O05, continue with the installation as directed below.
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Ungrounded, High Resistive
Ground or Grounded B Phase
Delta Installations

Rectifier
board

Frame 14 size drives are equipped with common mode capacitors. To guard
against drive damage, these capacitors should be disconnected depending upon
the type of ground system on which the drive is installed.

To access and move the common mode jumper(s) and disconnect the capacitor
connections you must first move the control frame and remove the protective
covers from the converter unit. These steps are detailed on the following pages.

Note: See Wiring and Grounding Guidelines for Pulse Width Modulated
(PWM) AC Drives - Installation Instructions, publication DRIVES-IN001, for

additional information on an ungrounded distribution system or high resistive
ground installation.

Figure 60 - Common Mode Jumper and Rectifier Circuit Board Location
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Remove the Protective Remove the Protective Screens

Covers from the Converter
Unit( S) To access the components within the converter unit(s), you must first remove the
protective screens from the drive.

o Remove the screws that secure the protective screens to the converter
unit(s) and remove the screens.

1500A Drive Shown
: o
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(D | QO
Remove screws
and screens Wi m
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Move the Control Frame

To gain access to the airflow plate and protective covers on the left side converter
unit of the drive you must move the control frame.

Task Description
@ Loosen the T8 Torx-head screws that secure the control frame to the drive enclosure.
Swing the control frame out and away from the converter unit.
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144

Remove the Airflow Plate(s)

The drive is equipped with a plate(s), just above the converter unit(s), that directs
airflow through the drive enclosure(s). You must remove this plate(s) in order to

aCCess thC pI’OtCCtiVC covers.

Task

Description

®

Remove the T8 Torx-head screws that secure the airflow plate to the drive.

Slide the airflow plate off of the drive.

1500A Drive Shown
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Remove the Protective Covers

You must remove the protective covers to gain access to the converter unit(s).
e Remove the four M5 POZIDRIV screws that secure each of the two or
three main and bottom protective covers to 