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PowerFlex 520-series Adjustable Frequency AC Drive User Manual

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: |dentifies 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.

> P

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> > >

N
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Preface

About This Publication

Download Firmware, AOP,
EDS, and Other Files

Summary of Changes

Who Should Use this Manual

Additional Resources

The purpose of this manual is to provide you with the basic information that is
needed to install, startup, and troubleshoot the PowerFlex® 520-Series
Adjustable Frequency AC Drive.

Topic Page
Summary of Changes 9
Additional Resources 9
Manual Conventions 1
Drive Frame Sizes 12
General Precautions 13
Catalog Number Explanation 14

Download firmware, associated files (such as AOP, EDS, and DTM), and access
product release notes from the Product Compatibility and Download Center at

rok.auto/pedc.

See Download Files on page 10 to download the files for your PowerFlex 525
drive.

This publication contains the following new or updated information. This list
includes substantive updates only and is not intended to reflect all changes.

Topic Page
Updated Fuse and Circuit Breaker catalog numbers 23-28
Added parameter P038 [Voltage Class] 73,85
Added Description for parameter t099 [Analog In Filter] 100
Updated A440 PWM frequency derating chart 121

This manual is intended for qualified personnel. You must be able to program
and operate Adjustable Frequency AC Drive devices. In addition, you must
have an understanding of the parameter settings and functions.

All recommended documentation that is listed in this section is available
online at rok.auto/literature.

The following publications provide general drive information:

Title Publication
Wiring and Grounding Guidelines for Pulse Width Modulated (PWM) AC Drives DRIVES-INOO1
Preventive Maintenance of Industrial Control and Drive System Equipment DRIVES-TDOO1
Safety Guidelines for the Application, Installation, and Maintenance of solid-state Control SGI-11
Guarding Against Electrostatic Damage 8000-SBA01

Rockwell Automation Publication 520-UMOO1L-EN-E - March 2022 9


https://rok.auto/literature
https://literature.rockwellautomation.com/idc/groups/literature/documents/in/drives-in001_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/td/drives-td001_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/in/sgi-in001_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/sb/8000-sb001_-en-p.pdf
https://rok.auto/pcdc

Preface

The following publications provide specific PowerFlex 520-Series information
on drive installation, features, specifications, and service:

Title Publication
PowerFlex 520-Series AC Drive Specifications 520-TD001
PowerFlex Dynamic Braking Resistor Calculator PFLEX-AT001
PowerFlex AC Drives in Common Bus Configurations DRIVES-AT002
The following publications provide specific Network Communications
information:
Title Publication
PowerFlex 525 Embedded EtherNet/IP Adapter 520C0M-UMO01
PowerFlex 25-COMM-D DeviceNet Adapter 520C0OM-UMOO2
PowerFlex 25-COMM-E2P dual-port EtherNet/IP Adapter 520C0M-UM003
PowerFlex 25-COMM-P PROFIBUS DPV1 Adapter 520C0M-UMO004

Download Files Follow these steps to download the files for your PowerFlex 525 drive.

1. Go to the Rockwell Automation Product Compatibility and Download

Center at rok.auto/pedc.

Rockwell

Automation
Compatiblfisy nads

Compatibility & Download
\;_\:_-::/ WU Pt PR OIS BSS0CARed SORANE s 100k ard oB

Support

"“‘. = Compare
Product Resources. B

Technical Support

IMPORTANT  You must sign in to the Rockwell Automation website before
downloading a firmware revision.

2. Click the Find Downloads link.

Enter “PowerFlex 525” into the Product Search field.
The results appear in the box below.
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https://literature.rockwellautomation.com/idc/groups/literature/documents/um/520com-um002_-en-e.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/520com-um003_-en-e.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/520com-um004_-en-e.pdf
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Manual Conventions

4.

1o > Fin Dawnloads

FIND DOWNLOADS

@ i_)om!lm Cant
Start by selecting products
z ] e A —.
A

Select the entry and the firmware revision, then click Downloads.

1 Find Dowrloads

DOWNLOADS

[iccions J covows |
Soads
&8 L]

Click the Show Downloads & icon, then click the links to download
the firmware revision and AOP files to your computer.

In this manual we refer to PowerFlex 520-Series Adjustable Frequency
AC Drive as; drive, PowerFlex 520-series, PowerFlex 520-series drive or
PowerFlex 520-series AC drive.

Specific drives within the PowerFlex 520-series may be referred to as:
— PowerFlex 523, PowerFlex 523 drive or PowerFlex 523 AC drive.
— PowerFlex 525, PowerFlex 525 drive or PowerFlex 525 AC drive.

Rockwell Automation Publication 520-UMOO1L-EN-E - March 2022 n
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« Parameter numbers and names are shown in this format:

P 031 [Motor NP Volts]

Name
Number
Group
b |=Basic Display
P |=Basic Program
t |=Terminal Blocks
C |= Communications
L |=Logic
d |= Advanced Display
A |=Advanced Program
N |= Network
M |=Modified
f |=Fault and Diagnostic
G |=AppView and CustomView
+  The following words are used throughout the manual to describe an
action:
Words 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

«  The Studio 5000® Engineering and Design Environment combines
engineering and design elements into a common environment. The
first element in the Studio 5000 environment is the Logix Designer
application. The Studio 5000 Logix Designer® application is the
rebranding of RSLogix 5000® software and will continue to be the
product to program Logix 5000™ controllers for discrete, process,
batch, motion, safety, and drive-based solutions. The Studio 5000
environment is the foundation for the future of Rockwell Automation®
engineering design tools and capabilities. It is the one place for design
engineers to develop all elements of their control system.

Drive Frame Sizes Similar PowerFlex 520-series drive sizes are grouped into frame sizes to
simplify spare parts ordering, dimensioning, and so on. A cross-reference of
drive catalog numbers and their respective frame sizes is provided in

Appendix B.
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General Precautions

discharge after removal of mains supply. After power has been removed from
the drive, wait three minutes to make sure DC bus capacitors are discharged.
After three minutes, verify AC voltage L1, L2, L3 (Line to Line and Line to Ground)
to ensure mains power has been disconnected. Measure DC voltage across DC-
and DC+ bus terminals to verify DC Bus has discharged to zero volts. Measure
DC voltage from L1, L2, L3, T1, T2, T3 DC - and DC+ terminals to ground and keep
the meter on the terminals until the voltage discharges to zero volts. The
discharge process may take several minutes to reach zero volts.

Darkened display LEDs are not an indication that capacitors have discharged to
safe voltage levels.

2 ATTENTION: The drive contains high-voltage capacitors, which take time to

ATTENTION: Only qualified personnel familiar with adjustable frequency AC
drives and associated machinery should plan or implement the installation,
startup and subsequent maintenance of the system. Failure to comply may
result in personal injury and/or equipment damage.

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 dama?e may result if ESD

control pracedures are not followed. If you are not familiar with static control

procedures, reference Allen-Bradley® publication 8000-4.5.2, “Guarding

ﬁgaidnbst Edectrostatic Damage” or any other applicable ESD protection
andbook.

ATTENTION: An incorrectly applied or installed drive can result in comﬁonent
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: The bus regulator function is extremely useful for preventing
nuisance overvoltage faults resulting from aggressive decelerations,
overhauling loads, and eccentric loads. However, it can also cause either of the
following two conditions to occur.

1. Fast positive changes in input voltage or imbalanced input voltages can
cause uncommanded positive speed changes;

2. Actual deceleration times can be longer than commanded deceleration times
However, a “Stall Fault” is generated if the drive remains in this state for 1
minute. If this condition is unacceptable, the bus regulator must be disabled
(see parameter A550 [Bus Reg Enable]). In addition, installing a properly sized
dynamic brake resistor will provide proper stopping requirements based on
braking resistor sizing.

ATTENTION: Risk of injury or equipment damage exists. Drive does not contain
user-serviceable components. Do not disassemble drive chassis.

Rockwell Automation Publication 520-UMOO1L-EN-E - March 2022 13
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14

Catalog Number Explanation

1.3 4 5 6.8 9 10 1 12 13 14
258 - B 2P3 N 1 1 4 - -
Drive Dash Voltage Rating Rating Enclosure Reserved Emission Class Reserved Dash Dash
4 Standard
25A PowerFlex 523 0 No Filter
258 PowerFlex 525 1 Filter
vV 0VAC |1 1 Standard
A 20VAC |1
B OVAC |3
D 48OVAC |3
E BOOVAC |3
16 A 025 (02 (025 (02 P4 |14 A 05 |04 [05 |04
2P5 25 A 05 |04 l05 |04 2P3 23 A 10 (075 |10 [0.75
4Pg |48 B 10 (075 |10 |05  4PO A0 A 20 15 |20 |15
6P0 |60 |B 15 |11 15 |1 6P0 |60 |A 30 |22 |30 |22
010 [105 B 50 |40 |50 (40
03 [130 |C 75 |55 |75 |55
o7 |70 |c 100 (75 [100 |75
024 (240 [D 150 (10 |15.0 {110
pe 16 |A 0% lo2 loss log  030@ |00 |D 200 |150 (150 |10
5 125 A 05 104 105 |04 037/@ 370 |E 250 |185 |20.0 |15.0
tpg 48 A 10 |07 |10 Jo7s  os3@ (430 |E 300 |220 |250 |185
8P0 (8.0 B 20 15 |20 [15
on E 30 (22 |30 |22
A 05 |04 [05 |04
A 10 (075 |10 |075
e |16 A 025 |02 (025 (0.2 A 20 |15 |20 |15
M 25  |A 05 [04 |05 |04 A 30 J22 130 |22
50 [50 A 10 [075 10 o075 B 50 |40 |50 |40
80 (80 |A 20 15 [20 [15 C 75 |55 |75 |55
on 1.0 A 30 (22 (30 |22 012 12.0 C 100 {75 [10.0 |75
017 175 B 50 |40 |50 |40 019 19.0 D 150 (1.0 (150 (N0
04 |40 [ 75 |55 |75 |55 02@ (20 |D 200 |15.0 |15.0 |10
032 32.2 D 10.0 {75 [10.0 |75 027|270 E 250 185 |[20.0 [15.0
048® 483 |E 0[N0 [10.0 |75 0@ (320 |E 300 220 |250 |185
062@ (621 |E 20.0 {150 |60 |10

(1) This rating is only available for PowerFlex 523 drives.

(2)

Normal and Heavy-Duty ratings are available for this drive.
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Chapter ]

Installation/Wiring

This chapter provides information on mounting and wiring the PowerFlex
520-series drives.

Topic Page
Mounting Considerations 15
AC Supply Source Considerations 9
General Grounding Requirements 20
Fuses and Circuit Breakers 22
Power and Control Module 29
Control Module Cover 31
Power Module Terminal Guard 32
Power Wiring 33
Power Terminal Block 36
Common Bus/Precharge Notes 36
1/0 Wiring 37
Control I/0 Terminal Block 38
Start and Speed Reference Control 49
CE Conformity 52

Most startup difficulties are the result of incorrect wiring. Every precaution
must be taken to assure that the wiring is done as instructed. All items must be
read and understood before the actual installation begins.

A\

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

"ounting Considerations +  Mount the drive upright on a flat, vertical, and level surface.
Frame Screw Size Screw Torque
A M5 (#10...24) 1.56..1.96 Nem (14...17 Ibein)
B M5 (#10...24) 1.56..196 Nem (14...17 Ibein)
C M5 (#10...24) 1.56..196 Nem (14...17 Ibein)
D M5 (#10...24) 2.45...2.94 Nem (22...26 Ibein)
E M8 (5/16 in.) 6.0...74 Nem (53...65 Ibein)

«  Protect the cooling fan by avoiding dust or metallic particles.

Do not expose to a corrosive atmosphere.

«  Protect from moisture and direct sunlight.

Rockwell Automation Publication 520-UMOOTL-EN-E - March 2022 15



Chapter 1 Installation/Wiring
Minimum Mounting Clearances
See Product Dimensions on page 186 for mounting dimensions.
Vertical Vertical, Zero Stacking Vertical with Control Module Fan Kit Vertical, Zero Stacking with
No clearance between drives. Control Module Fan Kit
No clearance between drives.
@ @
(SZOOmm) (SZOOmm)
uin. 25mm uin.
S ! N (1.0in. v _ - AN
] () ] =g =le |7
TN o) <S5 a® 2| (A e a®
] mia
50 mm 50 mm 50 mm
(2.0in.) (2.0in.) (2.0in.)
—~ o~ —~
(SZOOmm)
in. 50
hd 4 om0 B
50 mm =/<n [ { =
450m » E %:‘:"%3@; Dl B 450
o m—-c:(0 0w
. E
®ac = PR I=
25 mm 4 E%’«w o0
(Tom)E %%}%Q Di B
tmE=="]00¢[D =
@
50 mm
(2.0in.)
L E 2 2 —_
Horizontal with Control Module Fan Kit Horizontal, Zero Stacking with

16

Control Module Fan Kit
No clearance between drives.

(1) For Frame E with Control Module Fan Kit only, clearance of 95 mm (3.7 in.) is required.
(2)  For Frame E with Control Module Fan Kit only, clearance of 12 mm (0.5 in.) is required.
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Chapter 1 Installation/Wiring

Ambient Operating Temperatures

For optional accessories and Kkits, see Accessories

and Dimensions on page 175.

Ambient Temperature
Mounting Enclosure Rating” - . . @) |Maximum with
Minmum Maximum (No Derate) | Maximum (Derate)™ | ¢/ Module Fan Kit (Derate)®®
Vertical [P 20/0pen Type 50 °C (122 °F) 60 °C (140 °F) 70 °C (158 °F)
IP 30/NEMA 1/UL Type 1 45°C (M3 °F) 55 °C (131 °F) -
. . IP20/0pen Type 45 °C (113 °F) 55 °C (131°F) 65 °C (149 °F)
Vertical, Zero Stack el Ll
ertical, £ero Slacking PSONEMAT/ULType T | 50 op (4cp) [ 40°C 01047 50 °C (122 °F) -
o IP 20/0pen Type 50 °C (122 °F) - 70°C (158 °F)
Horizontal, Zero Stackin o o o o
with Control Module FangKit(")(s) IP 20/0pen Type 45 °C (113 °F) - 65 °C (149 °F)

(1) IP-30/NEMA 1/UL Type 1 rating requires installation of the PowerFlex 520-Series IP 30/NEMA 1/UL Type 1 option kit, catalog number 25-JBAx.

(2) For catalogs 25x-D1P4N104 and 25x-EOPIN10L, the temperature that is listed under the Maximum (Derate) column is reduced by 5 °C (9 °F) for all mounting methods.
(3) For catalogs 25x-DIP4N104 and 25x-EOPIN104, the temperature that is listed under the Maximum with Control Module Fan Kit (Derate) column is reduced by 10 °C (18 °F) for vertical and vertical with

zero stacking mounting methods only.
(4)  Catalogs 25x-D1P4N104 and 25x-EOPIN104 cannot be mounted using either of the horizontal mounting methods.
(5) Requires installation of the PowerFlex 520-Series Control Module Fan Kit, catalog number 25-FANx-70C.

Current Derating Curves

Vertical Mounting

Single Drive Zero Stacking
- 120 IP30/NEMA T | = == with Control _ 10 IP30/NEMAT === with Control
£ 10 Module Fan Kit £ 10 Module Fan Kit
g 100 g 100
é 90 é 90
= [P 20/0pen Type = IP 20/0pen Type
2 80 = 80
[} (-]
(- (-
:6, 70 \\ "s 70
g o . g o
g 50 M g 5 3
S 1 B 1
& 40 & 40

30 35 40 45 50 55 60 65 70 75 80

Ambient Temperature (°C)

Horizontal/Floor Mounting

30 35 40 45 50 55 60 65 70 75 80

Ambient Temperature (°C)

Single Drive Zero Stacking
10 === with Control 10 = == with Control
S 10 Module Fan Kit sf, 110 Module Fan Kit
g 10 g 100
S 90 S 90
2 1P 20/0pen’T 2 IP 20/0pen Type
= 80 pen lype H 80 pen lyp
(-3 (-
s 70 ‘s 70
v
g o g o
g 50 N g 50
g W i g W

30 35 40 45 50 55 60 65 70 75 80

Ambient Temperature (°C)

Rockwell Automation Publication 520-UMOO1L-EN-E - March 2022

30 35 40 45 50 55 60 65 70 75 80

Ambient Temperature (°C)

17



Chapter 1 Installation/Wiring

Derating Guidelines for High Altitude

The drive can be used without derating at a maximum altitude of
1000 m (3300 ft). If the drive is used above 1000 m (3300 ft):

+  Derate the maximum ambient temperature by 5 °C (9 °F for every
additional 1000 m (3300 ft), subject to limits listed in the Altitude Limit
(Based on Voltage) table below.

Or

«  Derate the output current by 10% for every additional 1000 m (3300 ft),
up to 3000 m (9900 ft), subject to limits listed in the Altitude Limit
(Based on Voltage) table below.

Altitude Limit (Based on Voltage)

Drive Rating Center Ground (Wye Neutral) g::lnnegrrg;;':iﬂ' Impedance Ground,
100...120V 1-Phase 6000 m 6000 m
200...240V 1-Phase 2000 m 2000 m
200...240V 3-Phase 6000 m 2000 m
380...480V 3-Phase 4000 m 2000 m
525...600V 3-Phase 2000 m 2000 m
High Altitude
120 60
§ 10 o
g 100 )
§ ) ‘E
;‘;’ 80 E 40
s 70 o
2 )
g E
g 2
0 1000 2000 3000 4000 0 1000 2000 3000 4000
Altitude (m) Altitude (m)
Debris Protection

Take precautions to prevent debris from falling through the vents of the drive
housing during installation.

Storage

. Store within an ambient temperature range of -40...85 °C.
«  Store within a relative humidity range of 0...95%, noncondensing.
« Do not expose to a corrosive atmosphere.

(1) The maximum ambient temperature for storing a Frame E drive is 70 °C.

18 Rockwell Automation Publication 520-UMOO1L-EN-E - March 2022



Chapter 1 Installation/Wiring

AC Supply Source
Considerations

Ungrounded Distribution Systems

referenced to ground. These devices must be disconnected if the drive is
installed on an ungrounded or resistive grounded distribution system.
ATTENTION: Removing MOVs in drives with an embedded filter will also
disconnect the filter capacitor from earth ground.

2 ATTENTION: PowerFlex 520-series drives contain protective MOVs that are

Disconnecting MOVs

To prevent drive damage, the MOVs connected to ground shall be
disconnected if the drive is installed on an ungrounded distribution system (IT
mains) where the line-to-ground voltages on any phase could exceed 125% of
the nominal line-to-line voltage. To disconnect these devices, remove the
jumper that is shown in the diagrams below.

1. Turn the screw counterclockwise to loosen.

2. Pull the jumper completely out of the drive chassis.

3. Tighten the screw to keep it in place.

Jumper Location (Typical)

Power Module

IMPORTANT Tighten screw after jumper removal.

Phase to Ground MOV Removal

R/L1

Three-Phase
ACInput /L2
/13

Jumper
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Chapter 1 Installation/Wiring

General Grounding
Requirements

20

Input Power Conditioning

The drive is suitable for direct connection to input power within the rated
voltage of the drive (see page 169). Listed in the Input Power Conditions table
below are certain input power conditions, which may cause component
damage or reduction in product life. If any of these conditions exist, install one
of the devices that are listed under the heading Corrective Action on the line
side of the drive.

IMPORTANT  Only one device per branch circuit is required. It should be mounted closest
to the branch and sized to handle the total current of the branch circuit.

Input Power Conditions

Input Power Condition Corrective Action

Low Line Impedance (less than 1% line reactance)
Greater than 120 kVA supply transformer

Install Line Reactor”
or Isolation Transformer

Line has power factor correction capacitors
Line has frequent power interruptions
Line has intermittent noise spikes in excess of 6000V (lightning)

Install Line Reactor”
« or Isolation Transformer

Phase to ground voltage exceeds 125% of normal line-to-line voltage
Ungrounded distribution system
B-phase grounded distribution system

« Remove MOV jumper to ground.
or Install Isolation Transformer with
grounded secondary if necessary.

Install Line Reactor”

240V open delta configuration (stinger Ieg)m

(1) See Appendix B for accessory ordering information.

(2) For drives applied on an open delta with a middle phase grounded neutral system, the phase opposite the phase that is tapped in
the middle to the neutral or earth is referred to as the “stinger leg,” “high leg,” “red leg,” and so on. This leg should be identified
throughout the system with red or orange tape on the wire at each connection point. The stinger leg should be connected to the
center Phase B on the reactor. See Bulletin 1321-3R Series Line Reactors on page 185 for specific line reactor part numbers.

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.

Typical Grounding
S RILT
512
A p A 13
€]

g' §ﬂ¢ E__
0 o0 —
Ground Fault Monitoring

If a system ground fault monitor (RCD) is to be used, only Type B (adjustable)
devices should be used to avoid nuisance tripping.
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Chapter 1 Installation/Wiring

Safety Ground - (PE)

This is the safety ground for the drive that is required by code. One of these
points must be connected to adjacent building steel (girder, joist), a floor
ground rod or busbar. Grounding points must comply with national and local
industrial safety regulations and/or electrical codes.

Network Ground

Connect terminal C1 to a clean earth ground when using a network with a star
topology (EtherNet/IP™) or daisy-chain (RS-485). It is acceptable to ground
both C1 and C2 terminals.

Note: Grounding C1 and C2 helps noise immunity for non-network
applications.

Connect terminal CS1 or CS2 to a clean ground when using a network with a
ring topology (EtherNet/IP).

For more information on EtherNet/IP networks, see Ground Connections for

EtherNet/IP Networks on page 252.

For more information on RS-485 networks, see Network Wiring on page 205.

Motor Ground

The motor ground must be connected to one of the ground terminals on the
drive.

Shield Termination - SHLD

Either of the safety ground terminals that are on the power terminal block
provides a grounding point for the motor cable shield. The motor cable shield
connected to one of these terminals (drive end) should also be connected to the
motor frame (motor end). Use a shield terminating or EMI clamp to connect
the shield to the safety ground terminal. The earthing plate or conduit box

option may be used with a cable clamp for a grounding point for the cable
shield.

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.
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Chapter 1 Installation/Wiring

Fuses and Circuit Breakers

RF1 Filter Grounding

Using a drive with 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.

The PowerFlex 520-series drive does not provide branch short circuit
protection. This product should 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.

The tables found on pages 23...28 provide recommended AC line input fuse and
circuit breaker information. See Fusing and Circuit Breakers below for UL and
IEC requirements. Sizes that are listed are the recommended sizes based on
40°C

(104°F) and the U.S. N.E.C. Other country, state, or local codes may require
different ratings.

Fusing

The recommended fuse types are listed in the tables that are found on pages
23...28. If available current ratings do not match those listed in the tables that
are provided, choose the next higher fuse rating.

. IEC-BS88 (British Standard) Parts 1 & 2, EN60269-1, Parts 1 & 2, type
GG or equivalent should be used.

« UL-ULClass CC, T, RKi, or ] should be used.

Circuit Breakers

The “non-fuse” listings in the tables found on pages 23...28 include inverse time
circuit breakers, instantaneous trip circuit breakers (motor circuit protectors),
and 140M self-protected combination motor controllers. If one of these is
chosen as the desired protection method, the following requirements apply:

« IEC-Both types of circuit breakers and 140M self-protected
combination motor controllers are acceptable for IEC installations.

« UL-Onlyinverse time circuit breakers and the specified 140M self-
protected combination motor controllers are acceptable for UL
installations.

(a) Typical designations include, but may not be limited to the followin%_;l
Parts1&2: AC, AD, BC, BD, CD, DD, ED, EFS, EF, FF, FG, GF, GG, GH.
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Chapter 1

Installation/Wiring

Bulletin 140M (Self-Protected Combination Controller)/UL489 Circuit Breakers

When using Bulletin 140M or UL489 rated circuit breakers, the guidelines that
are listed below must be followed to meet the NEC requirements for branch
circuit protection.

Bulletin 140M can be used in single motor applications.

Bulletin 140M can be used up stream from the drive without the need
for fuses.

Fuses and Circuit Breakers for PowerFlex 520-Series Drives

100...120V 1-Phase Input Protection Devices - Frames A...B — IEC (Non-UL) Applications

Catalog No. Output Ratings Input Ratings c IEC (Non-UL) Applications

. ontactor i i
PF 523 PF 525 :: KW :: v A |KVA :g;( Current | Frame Size | "\ :il:es (Ra:::) fll.:::/l::;;akers r——
BAVIPENIDS |- 025 |02 |02 |02 |16 |08 |64 A 0008 |0 |15 |} OU0S00BE0 o CaEBEs
25AVOPENIOL  |25B-V2PSNIO4 |05 |04 |05 |04 |25 |13 |as A 00ce (6 (20 |t e
J5A-VAPBNIOL  |25B-VPBNIDS (10 |075 (10 075 |48 |25 w2 B 0003 |25 w0 |jonPRORLE. o\ TOMDEELED
25A-VEPONIOL  |25B-VEPONIO4 |15 |11 |15 |11 |60 [32 |40 B 00-c |2 fso |}OOS0ECS0 lom-ree-cos

(1) When the drive is controlling mators with lower ampere ratings, see the drive nameplate for drive input current rating.

(2) The AIC ratings of the Bulletin 140M/MT devices can vary. See publication 140-TD005 or 140M-TD002.

(3) Bulletin 140M/MT devices with adjustable current range must have the current trip set to the minimum range that the device does not trip.

(4) Manual Self-Protected (Type E) Combination Motor Controller, UL Listed for 208V Wye or Delta, 240V Wye or Delta, 480V Y/277 or 600V Y/347. Not UL Listed for use on 480V or 600V Delta/Delta, corner
ground, or high-resistance ground systems.

100...120V 1-Phase Input Protection Devices - Frames A...B — UL Applications

Catalog No. Output Ratings Input Ratings UL Applications
ND HD Max |Frame | Contactor Fuses (Max Rating) Circuit Breakers
PF 523 PF 525 A | kVA | Current | Size | Cat. No.
Hp | kKW | Hp | kW U Class/Catalog No. 140071406 | 140M/MT(2)EN4)

140M-C2E-B63

25A-V1PGN104 - 025 (02 (025 |02 (16 |08 |64 A 100-C09 CLASS RKS, CC, J, or T/DLS-R-15 140U-D6D2-B80 14OMT-DIE-B63

25A-V2P5N104 25B-V2P5N104 05 (04 (05 (04 (25 (13 |96 A 100-C12 CLASS RK5, CC, J, or T/DLS-R-20 140U-D6D2-C12 }Zgn}cﬁg&%
140M-D8E-C20

25A-V4P8N104 25B-V4P8N104 10 |075 |10 |075 |48 |25 |192 B 100-C23 CLASS RK5, CC, J, or T/DLS-R-40 140U-D6D2-C25 14OMT-D9E-C20

25A-VBPON104 25B-VBPON104 (15 |11 (15 |11 [6.0 (32 |[240 B 100-C23 CLASS RK5, CC, J, or T/DLS-R-50 140U-D6D2-C30 | 140M-F8E-C25

(1) When the drive is controlling motors with lower ampere ratings, see the drive nameplate for drive input current rating.

(2) The AIC ratings of the Bulletin 140M/MT devices can vary. See publication 140-TD005 or 140M-TD002.

(3) Bulletin 140M/MT devices with adjustable current range must have the current trip set to the minimum range that the device does not trip.

(4) Manual Self-Protected (Type E) Combination Motor Controller, UL Listed for 208V Wye or Delta, 240V Wye or Delta, 480V Y/277 or 600V Y/347. Not UL Listed for use on 480V or 600V Delta/Delta, corner
ground, or high-resistance ground systems.

200...240V 1-Phase Input Protection Devices - Frames A...B — IEC (Non-UL) Applications

Catalog No. Output Ratings Input Ratings IEC (Non-UL) Applications

PF 523 PF 525 " i A | kA o e | oty [ Fuses (Rating Circuit Breakers
Hp | kW | Hp | kW Max Current A Min | Max |  140U/1406 o)
el S o o o O T O O N O P
i S ol o O O O O I O
25A-AOPSNIOL  [25B-A2PSN1O4 |05 |04 |05 |04 [25 |17 |65 A |wocos |10 15 |WOUDSIZCIO - |ROMCETO
A-NPSNI  |25B-A2PSNTIA |05 |04 |05 |04 [25 |17 |85 A |wo0cos |10 1 |louDbpatio | cEre
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Chapter 1

Installation/Wiring

200...240V 1-Phase Input Protection Devices - Frames A...B — IEC (Non-UL) Applications (Continued)

Catalog No. Output Ratings Input Ratings IEC (Non-UL) Applications
PF523 PFE25 ND HD s | o Fg?:;e cg:ttaﬁ;" Fuses (Rating) Circuit Breakers
Hp | kW | Hp | KW Max Current A Min | Max 140U/1406 160M/MT2ENE)
J5A-ALPBNIOL  |25B-A4PONIOG |10 075 |10 075 |48 |28 |107 A oo | R et R Lyt
25A-MPONTIG  |25B-A4PBNTIA |10 075 [10 |075 |48 |28 |07 A |wooce | T L
25A-ASPONIOG  [25B-APONTO4 (20 [15 |20 [15 [80 |48 |10 B |oocs |55 |40 |OSPEPEER uon-reE-cos
25A-ASPONTI4  [25B-A8PONTI4 |20 [15 [20 [15 [80 |48 |80 B |woczs | |0 [ORPSOEEESuon-ree-cos
AAQTINDG | 25B-A0TNIOG 30 |22 |30 |22 |10 |60 |29 B |100C37 |32 |50  |1406-G6C3C35 | 14OM-FSE-C25
BAAOTINTG  |25B-A0TNTG |30 |22 |30 |22 |10 |60 |229 B |100C37 |32 |50  |1406-G6C3C35 | 14OM-FSE-C25

ground, or high-resistance ground systems.

When the drive is controlling motors with lower ampere ratings, see the drive nameplate for drive input current rating.
The AIC ratings of the Bulletin 140M/MT devices can vary. See publication 140-TD005 or 140M-TD002.
Bulletin 140M/MT devices with adjustable current range must have the current trip set to the minimum range that the device does not trip.
Manual Self-Protected (Type E) Combination Motor Controller, UL Listed for 208V Wye or Delta, 240V Wye or Delta, 480V Y/277 or 600V Y/347. Not UL Listed for use on 480V or 600V Delta/Delta, corner

200...240V 1-Phase Input Protection Devices - Frames A...B — UL Applications

Catalog No. Output Ratings Input Ratings UL Applications
pFE23 PF525 ND HD i | o F;aizn;e Cg:tta’t‘::or Fuses (Max Rating) Circuit Breakers
Hp | kw | Hp | Kw Max Current A Class/Catalog No. 140U/1406 | 140M/MT@EN4)

2GA-MPENIDS |~ 025 |02 |02 |02 |16 |14 |53 A [100-C09 |CLASSRKS,CC,J, or T/DLS-RT5 | 140U-DGD2-B50 | 1Apurvic-EO8

T4OM-C2E-B63
2A-APENTIL |~ 025 [02 o5 [02 |16 |14 |53 A [100-C09 |CLASS RKS,CC,J, or TDLS-RT5 | 10U-D602-B50 | IA0n-CEEBS,
25A-A2PSNIOL | 25B-A2P5NIOG (05 |04 |05 |04 |25 |17 |65 A~ [100-C09  [CLASSRKS,CC,J. or TAOLS-R5 [1400-0602-CI0 |1, orC2ECT0,
25A-APENTI4  |25B-A2PSNTIG |05 |04 |05 |04 |25 [17 |65 A [100-C09 | CLASS RKS,CC,J, or TDLS-R5 | 140U-DBD2-CI0 | 1Aprias- ooy
250-ALPBNIOL  |25B-A4PONIO4 (10 [075 |10 [075 |48 [28  |107 A [100-Cl2  [CLASSRKS,CC, . or T/DLS-R-25 [140U-D6D2-C15 | 0oL
2A-APONTIG  [25B-A4PNTI4 (10 [075 (10 075 |48 |28 |107 A~ [100-Cl2  [CLASSRKS,CC, J. or TIDLS-R25 [140U-D602-CI5 | 40n 2 LR
25A-ABPONIOL | 25B-AGPONIOG |20 |15 |20 |15 |80 |48 |18.0 B |100C25  |CLASSCE, J, or T/40 140U-D602-C25 | 140M-FBE-C25
25A-ASPONTI4 | 25B-ABPONTI4 |20 |15 |20 |15 |80 |48 180 B |100C25  |CLASSCE, J,or T/40 140U-D602-C25 | 14OM-FBE-C25
5A-AQTINOG | 25B-AOTNIOG (30 |22 |30 |22 |m0 |60 |29 B |100C37 |CLASSCC, J, or T/50 6 T4OM-F8E-C25
GAAOTING | 258-A0TNTIG (30 |22 |30 |22 |10 |60 |229 B |100C37  |CLASSCE, J, or T/50 - T4OM-F8E-C25

()

ground, or high-resistance ground systems.

(5)

200...240V 3-Phase Input Protection Devices - Frames A...E — IEC (Non-UL) Applications

Circuit breaker selection is not available for this drive rating.

When the drive is controlling motors with lower ampere ratings, see the drive nameplate for drive input current rating.
The AIC ratings of the Bulletin 140M/MT devices can vary. See publication 140-TD005 or 140M-TD002.
Bulletin 140M/MT devices with adjustable current range must have the current trip set to the minimum range that the device does not trip.
Manual Self-Protected (Type E) Combination Mator Controller, UL Listed for 208V Wye or Delta, 240V Wye or Delta, 480V Y/277 or 600V Y/347. Not UL Listed for use on 480V or 600V Delta/Delta, corner

Catalog No.?" Output Ratings Input Ratings : . IEC (Non-UL) Applications
ND HD rame | Contactor ™, oo (Ratin Circuit Breakers
PF 523 PF525 i L0 [ W [ | A | KA | MaxCurrent a@ | Size | Cat.No. e : ":x) WOUN08 | tom/mrOes)
2GA-BIPENIOL |~ 055 |02 |02 |02 |16 [og |19 A |w00cos |3 6 oL D605 B30 | Ve CAE B2
250-BOPENIOL  |25B-BOPSNIO4 |05 |04 |05 |04 |25 12 |27 A |0ocoe |6 6 s Iy el
25A-BSPONIOL  |25B-BSPONTO4 |10 [075 |10 [o75 |50 |27 |58 A |oocos |10 1 i T e
250-BBPONIOL  |25B-BBPONIO4 (20 |15 (20 |15 [80 |43 |85 O R N T M L
O5A-BOTINIOG  |25B-BOTINTOL (30 |22 (30 |22 |no |63 |18 Ao fwoezs fo [ [onENCE ) OMCECE
26A-BOTNIOS  |25B-BOTNIOL (50 |40 |50 |40 |m5 |96 |21 B [100C3 |2 |45 | iiopiey  |MOM-FRE-CIS

24
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Chapter 1 Installation/Wiring

200...240V 3-Phase Input Protection Devices - Frames A...E — IEC (Non-UL) Applications (Continued)

Catalog No."" Output Ratings Input Ratings IEC (Non-UL) Applications
Frame | Contactor - ——
ND HD . Fuses (Rating) Circuit Breakers
PF 523 PF 525 A | kA @ | Size | Cat.No.

Hp | kW | Hp | Kw Max Current A Min | Max | 140071406 | 140M/MTOWE
25A-B024N104 25B-B024N104 15 55 |75 55 |240 (122 |26.6 C 100-C37 35 63 1406-66C3-C35 140M-F8E-C32
25A-B0O32N104 25B-B032N104 100 |75 100 |75 322 |59 348 D 100-C43 45 70 1406-G6C3-C60 140M-F8E-C45
25A-B04BN104 25B-B048N104 5.0 (1.0 |10.0 |75 483 (200 |44.0 E 100-C60 63 90 1406-66C3-C70 140M-F8E-C45
25A-B0O62N104 25B-B062N104 200 |.0 (5.0 N0 (621 |25.6 |56.0 E 100-C72 70 125 1406-G6C3-C30 _6)

m Normal and Heavy-Duty ratings are available for this drive.

(2)
(3)
(4)
(5)

ground, or high-resistance ground systems.

(6)

Circuit breaker selection is not available for this drive rating.

When the drive is controlling motors with lower ampere ratings, see the drive nameplate for drive input current rating.
The AIC ratings of the Bulletin 140M/MT devices can vary. See publication 140-TD005 or 140M-TD002.
Bulletin 140M/MT devices with adjustable current range must have the current trip set to the minimum range that the device does not trip.
Manual Self-Protected (Type E) Combination Motor Controller, UL Listed for 208V Wye or Delta, 240V Wye or Delta, 480V Y/277 or 600V Y/347. Not UL Listed for use on 480V or 600V Delta/Delta, corner

200...240V 3-Phase Input Protection Devices - Frames A...E — UL Applications

Catalog No."" Output Ratings Input Ratings UL Applications
Frame | Contactor " A
ND HD : Fuses (Max Rating) Circuit Breakers
PF 523 PF525 A | KVA (2) | Size | Cat.No.

Hp | KW | Hp | kW Max Current A Class/Catalog No. 140U/1406 | 140M/MTONAIE)

250-BIPBNIOL | — 025 [02 |05 |02 |16 |08 |18 A |100-C08  |CLASSRKS,CC,J.or TOLS-RT5 | 140U-D603-830 | Ifor-CEEELS
T40M-C2E-B4O

250-BOPSNIOL  |25B-B2PSNIOA |05 |04 (05 |04 |25 |12 |27 A |100C09  [CLASSRKS,CCJorT/DLS-R6  [140U-D6D3-840 |0 ocBd
250-BSPONIO4 | 25B-BSPONIO |10 |075 |10 [075 |50 |27 |58 A |100C09  [CLASSRKS,CC,Jor TIDLS-RT5  [140U-D6D3-880 |00 2805
250-BBPONIOG  |25B-BBPONTOG 20 [15 |20 [15 (80 |43 |95 A |100-C2 |CLASSRKS,CC,J.or TOLSR20 | n0U-Dg03-C0 | OMLCEELID,
25A-BOTINIO4 | 25B-BOTINIOG (30 (22 |30 [22 |n0 |63 |38 A |100-C23  |CLASSRKSCC,Jor TDLS-R30 | oU-D603-Cl5 |}/ OLCEELE
25A-BOTINIOL | 25B-BOTNIO4 |50 |40 |50 |40 |75 |96 |21 B |100-C25 |CLASSCC,J, or T/45 140U-DBD3-C25 | 140M-F8E-C25
250-BO24NIO  |25B-BO24NIO4 |75 |55 |75 |55 240 |122 |266 C  |100C37  [CLASSCE,J, or /60 0 T4OM-FBE-C32
25\-B032NI0L  |25B-BO32NIO |10.0 |75 |10.0 |75 322 |59 |348 D |100C43  |CLASSRKS,CCJ,or /DLS-RT0 |10 T4OM-FBE-C45
25A-BOAGNIO4 | 25B-BO4GNIOL [15.0 |10 |10.0 |75 |483 201 |44.0 E  |100-C60 |CLASSCC,J, or /90 0 T40M-FBE-C45
250-BOG2NIOL | 25B-BOG2NIO  |20.0 |15.0 |150 (M0 [621 |256 |56.0 E  |100C72 |CLASSCC,J, or /125 i) -
(1) Normal and Heavy-Duty ratings are available for this drive.

ground, or high-resistance ground systems.

Circuit breaker selection is not available for this drive rating.

When the drive is controlling motors with lower ampere ratings, see the drive nameplate for drive input current rating.
The AIC ratings of the Bulletin 140M/MT devices can vary. See publication 140-TD005 or 140M-TD002.
Bulletin 140M/MT devices with adjustable current range must have the current trip set to the minimum range that the device does not trip.
Manual Self-Protected (Type E) Combination Motor Controller, UL Listed for 208V Wye or Delta, 240V Wye or Delta, 480V Y/277 or 800V Y/347. Not UL Listed for use on 480V or 600V Delta/Delta, corner
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Chapter 1 Installation/Wiring

380...480V 3-Phase Input Protection Devices - Frames A...E — IEC (Non-UL) Applications

Catalog No.™ Output Ratings Input Ratings IEC (Non-UL) Applications
Frame | Contactor - -
ND HD " Fuses (Rating) Circuit Breakers
PF523 PF 525 A | KVA (2)| Size | Cat.No.
Hp | kw | Hp | kW Max Current A Min | Max OU/1406 | 140M/MTEAIE)
140U-D6D3-B30 | 140M-C2E-B25
25A-D1P4N104 25B-D1P4N104 05 |04 |05 (04 |14 17 19 A 100-C09 3 6 140UT-DTD3-B30 | 14OMT-C3E-B25
140U-D6D3-B30 | 140M-C2E-B25
25A-D1P4NTI4 25B-D1P4NTIA 05 0.4 05 04 |14 17 19 A 100-C09 3 6 14OUT-D7D3-B30 | T4OMT-C3E-BI5
140U-D6D3-B60 | 140M-C2E-B40
25A-D2P3N104 25B-D2P3N104 1.0 075 (1.0 075 (23 |29 3.2 A 100-C09 6 10 140UT-D7D3-B60 | 14OMT-C3E-BA40
140U-D6D3-B60 | 140M-C2E-B40
25A-D2P3N114 25B-D2P3N114 1.0 075 |10 075 (23 |29 3.2 A 100-C09 6 10 140UT-D7D3-B60 | 14OMT-C3E-BAO
140U-D6D3-B60 | 140M-C2E-B63
25A-D4PON104 25B-D4PON104 20 15 2.0 15 4.0 52 5.7 A 100-C09 10 16 140UT-D7D3-B60 | 140MT-C3E-BE3
140U-D6D3-B60 | 140M-C2E-B63
25A-D4PONTI4 25B-D4PONTI4 20 |15 20 |15 40 |52 5.7 A 100-C09 10 16 140UT-D7D3-B60 | 140MT-C3E-BE3
140U-D6D3-C10 140M-C2E-C10
25A-D6PON104 25B-DEPON104 30 |22 30 |22 |60 |69 15 A 100-C09 10 16 1LOUT-DTD3-CI0 | T4OMT-C3E-CI0
140U-D6D3-C10 140M-C2E-C10
25A-DBPONTIL 25B-DBPONTI4 3.0 22 3.0 22 6.0 69 15 A 100-C09 10 16 14OUT-DTD3-CI0 | 14OMT-C3E-CI0
140U-D6D3-C15 140M-C2E-C16
25A-DOTON104 25B-DO10N104 50 |40 |50 [40 |05 (126 |13.8 B 100-C23 20 32 1LOUT-DTD3-CI5 | 14OMT-D9E-CI6
140U-D6D3-C15 140M-C2E-C16
25A-DOTONT4 25B-DO10NT14 5.0 40 5.0 40 |105 |126 [138 B 100-C23 20 32 1LOUT-D7D3-C15 | 14OMT-D9E-CI6
140U-D6D3-C25 | 140M-DBE-C20
25A-DO13N104 25B-DO13N104 15 5.5 15 5.5 3.0 |141 (154 C 100-C23 20 35 140UT-D7D3-C25 | 140MT-DSE-C20
140U-D6D3-C25 140M-DBE-C20
25A-DOT3NTI4 25B-DO13NT14 15 55 |75 b5 130 |41 |[154 C 100-C23 20 35 140UT-DTD3-C25 | 140MT-DIE-C20
140U-D6D3-C25 140M-DBE-C20
25A-DOT7N104 25B-DOT/N104 100 |75 10.0 |75 170 |168 (184 C 100-C23 25 40 1LOUT-D7D3-C25 | 14OMT-DOE-C20
140U-D6D3-C25 | 140M-DBE-C20
25A-DOTINN4 25B-DOTINTI4 100 |75 10.0 |75 170 |168 (184 C 100-C23 25 40 1LOUT-DTD3-C25 | T4OMT-DOE-C20
25A-D024N104 25B-D024N104 %0 M0 (150 |10 240 |[241 |264 D 100-C37 35 63 1406-G6C3-C40 140M-F8E-C32
25A-D024N114 25B-D024N114 %0 M0 (150 N0 240 |[241 |264 D 100-C37 35 63 1406-G6C3-C40 140M-DBE-C32
25A-DO30N104 25B-D0O3ON104 200 |15.0 (5.0 M0 |30.0 [30.2 |33.0 D 100-C43 45 70 1406-G6C3-C50 | 140M-FBE-C45
25A-DO3ONTI4 25B-DO3ONTI4 200 |15.0 (5.0 M0 |30.0 [30.2 |33.0 D 100-C43 45 70 1406-G6C3-C50 | 140M-FBE-C45
25A-DO37NTI4 25B-DO37NTI4 250 |185 (20.0 |10 |370 |[30.8 |33.7 E 100-C43 45 70 1406-G6C3-C50 | 140M-FBE-C45
25A-DO43NTI4 25B-D043NTI4 300 220 (250 |185 |43.0 (356 |389 E 100-C60 50 80 1406-G6C3-C60 | 140M-FBE-C45

(1) Normal and Heavy-Duty ratings are available for this drive.

(2) When the drive is controlling motors with lower ampere ratings, see the drive nameplate for drive input current rating.

(3) The AIC ratings of the Bulletin 140M/MT devices can vary. See publication 140-TD005 or 140M-TD002.

(4)  Bulletin 140M/MT devices with adjustable current range must have the current trip set to the minimum range that the device does not trip.

(5) Manual Self-Protected (Type E) Combination Motor Controller, UL Listed for 208V Wye or Delta, 240V Wye or Delta, 480V Y/277 or 600V Y/347. Not UL Listed for use on 480V or 600V Delta/Delta, corner
ground, or high-resistance ground systems.
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Chapter 1 Installation/Wiring
380...480V 3-Phase Input Protection Devices - Frames A...E — UL Applications
Catalog No."" Output Ratings Input Ratings UL Applications
Frame | Contactor " -
ND HD : Fuses (Max Rating) Circuit Breakers
PF523 PF 525 A | KVA (2) | Size | Cat.No.
Hp | kW | Hp | kW Max Current A Class/Catalog No. 140U/1406 | 140M/HTONAE)
T4OM-C2E-B25
_ _ - _R-| 6
25A-DIPANIOL  [25B-DIPGNIOL |05 |04 |05 |04 |14 |17 |19 A |100-C09 | CLASSRKS,CCJ,or T/DLSR6 |6 TN R
T4OM-C2E-B25
_ _ - D 6
BA-DIPNTIG | 25B-DIPANTIG |05 |04 |05 |04 |14 17 |19 A 100000 |CLASSRKS,CCJ,or T/DLS-R6 | oD
] ] ! N ; T4OM-C2E-B4O
25A-DPINIO4 | 25B-D2PINTOL |10 [075 |10 |075 (23 29 |32 A |100-C09 | CLASSRKS,CC,J,or T/OLS-RI0 |6 e
T4OM-C2E-B4O
_ _ - D 6
25A-DPINTIL  |25B-D2P3NTIA (10 [075 |10 |o75 |23 |29 |32 A |100-C09 | CLASSRKS,CCJ,or T/DLS-RID |6 D
25A-DLPONIOL  |25B-DAPONTOG |20 |15 [20 |15 |40 |52 |57 A |100-009 | CLASSRKS,CC,J,or T/DLS-RT5 |6 140nt-C2E-B63
SO L U LT S A G, - J4OMT-C3E-B63
] ] ] N ; T4OM-C2E-B63
25A-D4PONTI4 | 25B-D4PONTI4 (20 |15 |20 |15 |40 |52 |[57 A 100009 |CLASSRKS,CC,J,or T/DLS-R5 |6 i
250-DGPONTOL | 25B-D6PONTOL (30 |22 |30 [22 |60 [69 |75 A [100C09 | CLASSRKS,CC,J,or T/DLSRB  |_® 140M-C2E-C10
0 |22 [30 |22 |80 [ss |7 ,CC, - T4OMT-C3E-CI0
25A-DGPONTI4 | 25B-DGPONTIA |30 [22 [30 |22 (60 |69 |75 A 100000 |CLASSRKS,CC,J,or T/DLS-RT5 |61 1a0n-C2E-C10
0 (22 [30 [22 |60 [69 |7 CC.J, - J4OMT-C3E-CI0
T4OM-C2E-CT6
250-DOTONIO4  |25B-DOTONTOG (50 |40 [50 |40 |105 |26 [138 B |100-C23  |CLASSRKS,CC,J, or T/DLS-R-30 | _® 140M-DBE-CT6
T4OMT-DOE-CI6
T4OM-C2E-C16
25A-DOTONTI4  [25B-DOTONTI4 (50 |40 [50 |40 |05 |26 [138 B |100-C23  |CLASSRKSCC J,or T/DLS-R30 |6 140M-DBE-C16
T4OMT-DIE-CT6
T4OM-DBE-C20
_ _| - 6
25A-DOTINIO4  |25B-DOTNIOG |75 [55 |75 |55 |130 |41 |14 ¢ |100¢23  |CLASSCE J,or T/35 _6 e
T4OM-DBE-C20
_ o - 6
P5A-DOTINTIG  [25B-DOTINTI4 |75 [55 |75 |55 |10 |41 |14 ¢ |100¢23  |CLASSCE J,or T/35 _6 e
] ] - ; T4OM-DBE-C20
25A-DOTINIO4 | 25B-DOTINIOG  |10.0 |75 |100 |75 |0 |68 |184 ¢ [100¢23  |CLASSCE,J,or T/40 _6 o B
14OM-DBE-C20
_ _ - 6
25A-DOTNTIG  [25B-DOTINTIA (100 |75 [100 |75 |10 |68 |184 ¢ |100¢23  |CLASSCC,J,or T/40 _6 e
25A-DO24NI0G  |25B-DO24N1O4 |150 |10 |10 |10 |240 |241 264 D |100-C37  |CLASSCC,J,or T/60 _6 TOM-FBE-C32
25A-DO2UNTIL  |25B-DO24NTIA  |150 |10 |150 |10 |240 |241 |264 D |100-C37  |CLASSCC,J,or T/60 6 T4OM-FBE-C32
25A-D030N104 | 25B-DO3ONI04  [20.0 |150 |50 |10 |300 |302 |33.0 D |100-C43  |CLASSCC,J, orT/70 6 T4OM-FBE-C45
26A-DO3ONTI4 | 25B-DO3ONTI4 200 |150 |50 |10 [300 |302 [330 D [100C&3  |CLASSCC,J,or T/70 6 T4OM-FBE-C45
26A-DO3INTI4 | 25B-DOFNTI4  |250 |85 [200 |10 |370 |308 |337 E |100C43  |CLASSCC,J,or T/70 6 T4OM-FBE-C45
25A-D0G3NTI | 25B-DOA3NTIA  |30.0 [220 |250 |185 |430 |356 |389 E |100-C60  |CLASSCC,J,or T/80 _6 T4OM-FBE-C45
m Normal and Heavy-Duty ratings are available for this drive.

(2)  When the drive is controlling mators with lower ampere ratings, see the drive nameplate for drive input current rating.
(3) The AIC ratings of the Bulletin 140M/MT devices can vary. See publication140-TD005 or 140M-TD002.
(4)  Bulletin 140M/MT devices with adjustable current range must have the current trip set to the minimum range that the device does not trip.
(5) Manual Self-Protected (Type E) Combination Motor Controller, UL Listed for 208V Wye or Delta, 240V Wye or Delta, 480V Y/277 or 600V Y/347. Not UL Listed for use on 480V or 600V Delta/Delta, corner

ground, or high-resistance ground systems.
(6) Circuit breaker selection is not available for this drive rating.
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525...600V 3-Phase Input Protection Devices - Frames A...E — IEC (Non-UL) Applications

Catalog No.? Output Ratings Input Ratings IEC (Non-UL) Applications
Frame | Contactor . T
ND HD " Fuses (Rating) Circuit Breakers
PF 523 PF525 A | KA @ | Size | Cat.No.
Hp | kw | Hp | Kkw Max Current A Min | Max | 140U/1406 | 10m/MTEIAE)

140U-D6D3-B20 | 140M-C2E-B25

25A-EOPIN104 25B-EOPIN104 05 |04 (05 |04 (09 14 12 A 100-C09 3 6 140UT-DTD3-B20 | 140MT-C3E-B25
140U-D6D3-B30 | 140M-C2E-B25

25A-ETP7N104 25B-ETP7N104 1.0 075 |10 075 (17 26 23 A 100-C09 3 6 140UT-D703-B30 | 140MT-C3E-B25
140U-D6D3-B50 | 140M-C2E-B40

25A-E3PON104 25B-E3PON104 20 |15 20 |15 30 |43 |38 A 100-C09 6 10 140UT-D7D3-B50 | 140MT-C3E-B4O
140U-D6D3-B80 | 140M-C2E-B63

25A-E4P2N104 25B-E4P2N104 30 |22 30 |22 |42 6.1 5.3 A 100-C09 10 16 140UT-D7D3-B80 | 140MT-DIE-BB3
140U-D6D3-C10 | 140M-C2E-C10

J5A-E6PBNIOL  |25B-EGPBNIO4 |50 (40 |50 |40 |66 |91 (80 B |100C08 |10 2 U | oM st
140U-D6D3-C15 | 140M-C2E-C16

25A-E9PIN104 25B-E9PIN104 15 55 |75 b5 |99 128 (N2 C 100-C16 16 25 140UT-DTD3-CI5 | 140MT-D9E-CT6
140M-C2E-C16

25A-E012N104 25B-EQ12N104 10.0 |75 10.0 |75 120 |B4 |135 C 100-C23 20 32 - 14OMT-DIE-CI6
25A-E019N104 25B-EQ19N104 10 M0 [0 (M0 |190 (274 |24.0 D 100-C30 32 50 1406-66C3-C30 | 140M-FBE-C25
25A-E022N104 25B-E022N104 200 |5.0 (150 (MO |20 (312 |273 D 100-C30 35 63 1406-66C3-C35 | 140M-FBE-C32
25A-E027N104 25B-E027N104 250 |185 (200 |15.0 |27.0 (282 |247 E 100-C30 35 50 1406-66C3-C35 | 140M-FBE-C32
25A-E032N104 25B-E032N104 30.0 {220 (250 (185 (320 |334 (292 E 100-C37 40 63 1406-66C3-C50 | 140M-FBE-C32

m Normal and Heavy-Duty ratings are available for this drive.

(2)  When the drive is controlling mators with lower ampere ratings, see the drive nameplate for drive input current rating.

(3) The AIC ratings of the Bulletin 140M/MT devices can vary. See publication 140-TD005 or 140M-TD002.

(4)  Bulletin 140M/MT devices with adjustable current range must have the current trip set to the minimum range that the device does not trip.

(5) Manual Self-Protected (Type E) Combination Motor Controller, UL Listed for 208V Wye or Delta, 240V Wye or Delta, 480V Y/277 or 600V Y/347. Not UL Listed for use on 480V or 600V Delta/Delta, corner
ground, or high-resistance ground systems.

525...600V 3-Phase Input Protection Devices - Frames A...E — UL Applications

Catalog No." Output Ratings Input Ratings UL Applications
Frame | Contactor - -
ND HD : Fuses (Max Rating) Circuit Breakers
PF 523 PF 525 A | KVA (2| Size | Cat.No.
Hp | KW | Hp | kW Max Current A Class/Catalog No. 140U/1406 | 140M/MTG)4)6)
25A-EQPONOA | 25B-EQPONIOK | 05 | 04 | 05 | 04 | 09 | 14 12 A | 100009 | CLASSRKSCCJorTLsRe | 6 | lOMC2EBE

140MT-C3E-B25

140M-C2E-B25
- - - -R- 6)
25A-E1P7N104 | 25B-EP7N104 | 1.0 [ 075 | 10 | 075 | 17 | 28 23 A 100-C09 CLASS RKS, CC, J, or T/DLS-R-6 ) 14OMT-C3E-B25

140M-C2E-B40
140MT-C3E-B40

140M-D8E-B63
140MT-DIE-BE3

25A-ESPON104 | 25B-E3PON104 | 2.0 | 15 | 20 | 15 | 3.0 | 43 38 A 100-C09 CLASS RKS, CC, J, or T/DLS-R-10 -6

25A-E4P2N104 | 25B-E4P2N104 | 3.0 | 22 | 3.0 | 22 | 42 | 61 5.3 A 100-C09 CLASS RKS, CC, J, or T/DLS-R-15 )

140M-D8E-C10
- - - _R- 6)
25A-EBPBN104 | 25B-E6PBN104 | 50 | 40 | 50 | 40 | 66 | 91 8.0 B 100-C09 | CLASS RK5, CC, J, or T/DLS-R-20 -0 14OMT-DIE-CI0

250-EPONIO4 | 25B-E9PONTOL | 75 | 55 | 75 | 55 | 99 | 128 12 C | 100C6 | CLASSRKSCCJorTolsR2s | -6 | JAODEECE
250-E01N104 | 25B-EQTNIO4 | 100 | 75 | 100 | 75 | 120 | T4 185 C | 100-C23 | CLASSRKSCCJ,orT/DLS-R30 | @ | 14OM-DBE-CIB

(G, 14OMT-DOE-C16
25A-EO1ONIOK | 25B-EQIONIO4 | 15.0 | 110 | 150 | 1.0 | 180 | 274 240 D | 100-C30 CLASS CC, J, or T/50 6| 140M-FBE-C25
250-E022N104 | 25B-E022N104 | 200 | 150 | 16.0 | 10 | 220 | 312 273 D | 100-C30 CLASS CC, J, or T/60 6| 140m-FBE-C32
250-E02/NI04 | 25B-E027NIOG | 25.0 | 185 | 200 | 150 | 270 | 282 7 E | 100-C30 CLASS CC, J, or T/50 6 | oM-FE-C32
250-E032NI04 | 25B-EQ3N104 | 30.0 | 220 | 250 | 185 | 320 | 334 292 E | 100C3 CLASS CC, J,or T/60 6| woM-FE-Ca2

M Normal and Heavy-Duty ratings are available for this drive.

(2) When the drive is controlling mators with lower ampere ratings, see the drive nameplate for drive input current rating.

(3) The AIC ratings of the Bulletin 140M/MT devices can vary. See publication 140-TD005 or 140M-TD002.

(4) Bulletin 140M/MT devices with adjustable current range must have the current trip set to the minimum range that the device does not trip.

(5) Manual Self-Protected (Type E) Combination Motor Contraller, UL Listed for 208V Wye or Delta, 240V Wye or Delta, 480V Y/277 or 600V Y/347. Not UL Listed for use on 480V or 600V Delta/Delta, corner
ground, or high-resistance ground systems.

(6) Circuit breaker selection is not available for this drive rating.
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Chapter 1 Installation/Wiring

Power and Control Module PowerFlex 520-series drives consist of a Power Module and Control Module.

Separating the Power and Control Module

A ATTENTION: Perform this action only when drive is NOT powered.

1. Press and hold down the catch on both sides of the frame cover, then
pull out and swing upwards to remove (Frames B...E only).

2. Press down and slide out the top cover of the Control Module to unlock
it from the Power Module.
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3. Hold the sides and top of the Control Module firmly, then pull out to
separate it from the Power Module.

Connecting the Power and Control Module

1. Align the connectors on the Power Module and Control Module, then
push the Control Module firmly onto the Power Module.

2. Push the top cover of the Control Module towards the Power Module to
lock it.
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3. Insert the catch at the top of the frame cover into the Power Module,
then swing the frame cover to snap the side catches onto the Power
Module (Frames B...E only).

Control Module Cover To access the control terminals, DSI port, and Ethernet port, the front cover
must be removed. To remove:

1. Press and hold down the arrow on the front of the cover.
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2. Slide the front cover down to remove from the Control Module.

Reattach the front cover when wiring is complete.

Power Module Terminal To access the power terminals, the terminal guard must be removed. To
Guard remove:

1. Press and hold down the catch on both sides of the frame cover, then
pull out and swing upwards to remove (Frames B...E only).

2. Press and hold down the locking tab on the terminal guard.
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Power Wiring

3. Slide the terminal guard down to remove from the Power Module.

Reattach the terminal guard when wiring is complete.

To access the power terminals for Frame A, you must separate the Power and
Control Modules. See Separating the Power and Control Module on page 29 for
instructions.

codes 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.

ATTENTION: To avoid a possible shock hazard that is caused by induced
voltages, 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 helps minimize the possible shock
hazard from “cross coupled” power leads.

2 ATTENTION: National Codes and standards (NEC, VDE, BSI, and so on) and local

Motor Cable Types Acceptable for 100...600 Volt Installations

Various cable types are acceptable for drive installations. For many
installations, unshielded cable is adequate, provided it can be separated from
sensitive circuits. As an approximate guide, allow a spacing of 0.3 m (1 ft) for
every 10 m (32.8 ft) of length. In all cases, long parallel runs must be avoided.
Do not use cable with an insulation thickness less than 15 mils (0.4 mm/o.015
in.). Do not route more than three sets of motor leads in a single conduit to
minimize “cross talk”. If more than three drive/motor connections per conduit
are required, shielded cable must be used.

« UL installations above 50 °C ambient must use 600V, 90 °C wire.
« UL installations in 50 °C ambient must use 600V, 75 °C or 90 °C wire.
« UL installations in 40 °C ambient should use 600V, 75 °C or 90 °C wire.
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Use copper wire only. Wire gauge requirements and recommendations are
based on 75 °C. Do not reduce wire gauge when using higher temperature wire.

maximum cable length that is stated in the Motor Cable Length Restrictions Tables

WARNING: The distance between the drive and motor must not exceed the
A in “Wiring and Grounding Guide (PWM) AC Drives,” publication DRIVES-INOO!.

Unshielded

THHN, THWN, or similar wire is acceptable for drive installation in dry
environments provided adequate free air space and/or conduit fill rates limits
are provided. Any wire that is chosen must have a minimum insulation
thickness of 15 mils and should not have large variations in insulation
concentricity.

A ATTENTION: Do not use THHN or similarly coated wire in wet areas.

Shielded/Armored Cable

Shielded cable contains all general benefits of multi-conductor cable with the
added benefit of a copper braided shield that can contain much of the noise
that is generated in the distribution system. Applications with large numbers
of drives in a similar location, imposed EMC regulations or a high degree of
communications / networking are also good candidates for shielded cable.

Shielded cable may also help reduce shaft voltage and induced bearing
currents for some applications. In addition, the increased impedance of
shielded cable may help extend the distance that the motor can be located from
the drive without the addition of motor protective devices such as terminator
networks. See Reflected Wave in “Wiring and Grounding Guide (PWM) AC
Drives,” publication DRIVES-INoOI.

Consideration should be given to all general specifications dictated by the
environment of the installation, including temperature, flexibility, moisture
characteristics, and chemical resistance. In addition, a braided shield should
be included and be specified by the cable manufacturer as having coverage of
at least 75%. An additional foil shield can greatly improve noise containment.

A good example of recommended cable is Belden 295xx (xx determines gauge).
This cable has four XLPE insulated conductors with a 100% coverage foil and
an 85% coverage copper braided shield (with drain wire) surrounded by a

PVC jacket.

Other types of shielded cable are available, but the selection of these types may
limit the allowable cable length. Particularly, some of the newer cables twist
four conductors of THHN wire and wrap them tightly with a foil shield. This
construction can greatly increase the cable charging current required and
reduce the overall drive performance. Unless specified in the individual
distance tables as tested with the drive, these cables are not recommended and
their performance against the lead length limits supplied is not known.
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Recommended Shielded Wire

Location Rating/Type Description
600V, 90 °C (194 °F) XHHW2/RHW-2  |° Four tinned copper conductors with XLPE insulation.

Standerd (Option 1) | Anixter B209500-B209507, Belden | SoPPer braiciauminum fol combination shild and
29501-29507, or equivalent Inned Copper drain wire.

PVC jacket.
Three tinned copper conductors with XLPE insulation.
5 mil single helical copper tape (25% overlap min) with
three bare copper grounds in contact with shield.

Tray rated 600V, 90 °C (194 °F)
Standard (Option 2) | RHH/RHW-2 Anixter OLF-7xxxxx or

equivalent « PVC jacket.
« Three bare copper conductors with XLPE insulation
Class | & I Tray rated 600V, 30 °C (194 °F) and impervious corrugated continuously welded
Tsion 1 RHH/RHW-2 Anixter 7V-Txxxx-36 or | aluminum armor.

equivalent

Black sunlight resistant PVC jacket overall.
Three copper grounds on #10 AWG and smaller.

Reflected Wave Protection

The drive should be installed as close to the motor as possible. Installations
with long motor cables may require the addition of external devices to limit
voltage reflections at the motor (reflected wave phenomena). See Reflected
Wave in “Wiring and Grounding Guide (PWM) AC Drives,” publication
DRIVES-INoo1.

The reflected wave data applies to all carrier frequencies 2...16 kHz.

For 240V ratings and lower, reflected wave effects do not need to be
considered.

Output Disconnect

The drive is intended to be commanded by control input signals that will start
and stop the motor. A device that routinely disconnects then reapplies output
power to the motor for starting and stopping the motor should not be used. If
it is necessary to disconnect power to the motor with the drive outputting
power, an auxiliary contact should be used to simultaneously disable drive
(Aux Fault or Coast to Stop).
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Power Terminal Block

Power Terminal Block

Frame A,B,C&D

Frame E
RALT S/2  TA3 UM VM2 W3

= =
-

Eo K 2 o

® - D+ B @

Terminal

Description

R/LY, $/12

1-Phase Input Line Voltage Connection

R/LY, $/L2, T/L3

3-Phase Input Line Voltage Connection

UM, VIT2, WIT3

Motor Phase Connection =

o Switch any two motor leads to change
forward direction.
e

DC+ DC-

DC Bus Connection (except for 110V 1-Phase)

BR+, BR-

Dynamic Brake Resistor Connection

S

Safety Ground - PE

IMPORTANT  Terminal screws may become loose during shipment. Ensure that all

terminal screws are tightened to the recommended torque before applying
power to the drive.

Power Terminal Block Wire Specifications

Frame Maximum Wire Size® Minimum Wire Size® Torque

A 5.3 mmZ (10 AWG) 0.8 mmZ (18 AWG) 176...2.16 Nem (15.6..191 Ibein)

B 8.4 mm? (8 AWG) 2.1 mm? (14 AWG) 176...2.16 Nem (15.6..191 Ibein)

C 8.4 mm? (8 AWG) 2.1 mm? (14 AWG) 176...2.16 Nem (15.6..19 Ibein)

D 13.3 mm? (6 AWG) 5.3 mm? (10 AWG) 1.76...2.16 Nem (15.6...191 Ib«in)

E 26.7 mm” (3 AWG) 8.4 mm? (8 AWG) 3.09...3.77 Nem (27.3...33.4 Ibein)

(1) Maximum/minimum sizes that the terminal block accepts - these are not recommendations.
Common Bus/ Precharge If drives are used with a disconnect switch to the common DC bus, then an
Notes auxiliary contact on the disconnect must be connected to a digital input of the

drive. The corresponding input (parameter to62, to63, to6s...t068 [Digln
TermBlk xx]) must be set to 30, “Precharge En” This provides the proper
precharge interlock, guarding against possible damage to the drive when
connected to a common DC bus. For more information, see Drives in Common
Bus Configurations, publication DRIVES-ATo02.
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1/0 Wiring

Motor Start/Stop Precautions

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 used, the input device must not exceed one
operation per minute or drive damage can occur.

ATTENTION: The drive start/stop control circuitry includes solid-state
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 AC line to the drive. When the AC line is
removed, there will be a loss of any inherent regenerative braking effect that
might be present - the motor will coast to a stop. An auxiliary braking method
may be required. Alternatively, use the drive’s safety input function.

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

Important points to remember about I/O wiring:

«  Always use copper wire.

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

Co(ntfljc))l and signal wires should be separated from power wires by at least 0.3
m (1 1t).

IMPORTANT  1/0 terminals labeled “Common” are not referenced to the safety ground (PE)
terminal and are designed to greatly reduce common mode interference.

cause component damage. Verify proper configuration prior to applying input

ATTENTION: Driving the 4..20 mA analog input from a voltage source could
A signals.

Signal and Control Wire Types

Recommendations are for 50 °C ambient temperature.
75 °C wire must be used for 60 °C ambient temperature.
90 °C wire must be used for 70 °C ambient temperature.

Recommended Signal Wire
Signal Type/ Belden Wire Types'! - Min Insulation
Where Used (or equivalent) Description Rating
2 o

Analog 110 and PTC. |8760/9460 0750 (18 AWG), twsted:-pair

100% shield with drain 300V
Remote Pot 8770 0.750 mm? (18 AWG), 3 conductor, shielded |60 °C (140 °F)
Encoder/Pulse I/0 |9728/9730 0196 mm? (24 AWG), individually shielded pairs

(1) Stranded or solid wire.
(2) If the 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.

Recommended Control Wire for Digital /0

Min Insulation

Type Wire Types Description Rating
. Per US NEC or applicable
Unshielded national or local code 200V
Multi-conductor shielded 60 O[f (140 °F)
Shielded cable such as Belden 8770 |0.750 mm? (18 AWG), 3 conductor, shielded.
(or equivalent)
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Maximum Control Wire Recommendations

Do not exceed control wiring length of 30 m (100 ft). Control signal cable
length is highly dependent on electrical environment and installation
practices. To improve noise immunity, the I/O terminal block Common may be
connected to ground terminal/protective earth.

Control 1/0 Terminal Block Control 1/0 Terminal Block Wire Specifications

Frame  |Maximum Wire Size" Minimum Wire Size? Torque
ALE 1.3 mm? (16 AWG) 0.13 mm? (26 AWG) 0.71...0.86 Nem (6.2...7.6 Ibein)

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

PowerFlex 523 Control I/0 Terminal Block

PowerFlex 523 Series A Control I/0 Wiring Block Diagram

Tz'pical Typical
— Stop“) SRCwiring  SNK wiring
i Do e 02 oo le
: tart/Run o "
Series A " - 02 ™ bigin Term@lk 03/ 7 i
0 Direction/Run REV — o] o
SNK SRC 0 Digital Common
€7 0 Digln TermBlk 05/Pulse — ol —
% DigIn TermBlk 06 — —
o B
Relay N.0. i
——— R1 +10V +10V DC
Relay Common R {12
1 R2 —
0-10V Input
Relay N.C. R3 —+— 13
T Analog Common
- | 4-20mAInput 1P°I1r3l|1<5t}?e
= ...10kohm
— 2W min.
a RJ45 Shield
Q Comm Common
Y4 \4
18 n
SNk Z Pulseln R5485
- 2 (0sl)
= | S
gl 0 e
8 =
SRC £, Digital
V% £ Input V%

Rl R2 01 02 03 04 05 06

EIEINEIEIEIEIEIE]
ol _[gelelelsielel
R3 n- 1 13 14

15 0 Q
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PowerFlex 523 Series B Control I/0 Wiring Block Diagram

pical pical
st M SRZ wiring SNI)(,wmng
0o | o —0
D|gInTermBIk02/( 2)

. Start/Run FWD o ¢
Series B e - w Digln TermBlk 03/ 7
0 Direction/Run REV — | —
SNK SRC Digital Common

0 Digln TermBlk 05/Pulse — o /j

0% Digln TermBIk 06 Al BN,
Relay N.0. R1
Relay Common Ro g tzviW T 124V DC
Relay N.C. o

; Hov +10V DC
! |
‘ ‘ ‘ ‘ ! 0-10V _13 Analog Input 3
} +£20mA ” Analog Common 14 @
| 0-10V [ | Analog Output G) Pot must be @ 4-20mA
I v 1...10kohm  source
! 0/4-20mA —| . 2 W min.

,,,,,,,,,,,,,, a RJ45 Shield
Comm Common
Q-
V \/ AR V4
1 18 n
-20 mA 0/ mA  SNK 3 Pulseln %‘;?)5
i o] | 2
_o 2‘ -E = @ 81
il €
= 2
0-10v  0-10V £, Digital
S Input \/
R1 R2 02 04

FENEEEEEE
ol TgJelelelolold]

14 15

Control 1/0 Wiring Block Diagram Notes

(1) See Digital Input Selection for Start Source on page 50 for more information on configuring the digital inputs.

IMPORTANT 1/0 Terminal O1is aIwaKs a stop input. The stopping mode is determined by
the drive setting. See the tables below for more information.

Start Method Stop Method

P046, P048, PO50 [Start Source x] 1/0 Terminal 01 Stop Normal Stop
1"Keypad" Coast

2 “Digln TrmBIK" See 1062, t063 [Dign TermBlk xx] below

3 "Serial/DSI" Coast F;BE%E ]
4 "Network Opt” Coast

5 “EtherNet/IP" 0 Coast

(1) Setting is specific to PowerFlex 525 drives only.
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Start Method Stop Method

1062, t063 [Digin TermBIk xx] 1/0 Terminal 01 Stop Normal Stop
t064 [2-Wire Mode] is set to:

48 "2-Wire FWD" « 0,1, 0r2=Coast
« 3= per P045 [Stop Mode]

49 "3-Wire Start’ Per PO45 [Stop Mode] Per PO45
1064 [2-Wire Mode] is set to: [Stop Mode]

50 “2-Wire REV” o 0,7,0r2=_Coast
« 3=per P045 [Stop Mode]

51 “3-Wire Dir" Per P045 [Stop Mode]

IMPORTANT  The drive is shipped with a jumper that is installed between 1/0 Terminals 01
and T1. Remove this jumper when using I/0 Terminal 01as a stop or enable
Input.

(2) Two wire control shown. For three wire control use a momentary input 5 on /0 Terminal 02 to command a start. Use a
maintained input oo for I/0 Terminal 03 to change direction.

(3)  Analog output (terminal 15) is only available on PowerFlex 523 Series B drive, and requires firmware 3.001and later to configure the
analog output parameters (t088, t089, and t090).

(4)  Potentiometer connection is only applicable when the 0...10V setting (default) is selected for jumper J4.

(5)  Only one analog frequency source may be connected at a time. If more than one reference is connected at the same time, an
undetermined frequency reference results.

Control I/0 Terminal Designations

No. | Signal Default Description Parameter
R1 |Relay N.O. Fault Normally open contact for output relay.

R2 |Relay Common Fault Common for output relay. 1076

R3 |Relay N.C. Fault Normally closed contact for output relay.

ol |stop Coast Three wire stop. However, it functions as a stop under all poss)

input modes and cannot be disabled.

Used to initiate motion and also can be used as a

Dialn TermBlk 02/ programmable digital input. It can be programmed with t062 | P045, PO46,
02 Stgrt/Run FWD Run FWD [Digln TermBlk 02] as three wire (Start/Dir with Stop) or two | P048, P50,
wire (Run FWD/Run REV) control. Current consumptionis 6 | A544, t062
mA.
Used to initiate motion and also can be used as a
- programmable digital input. It can be programmed with t063
03 (o Termk 03/ \RunRev | Digin Termlk 03] as three wire (Start/Dir with Stop) or two {1063

wire (Run FWD/Run REV) control. Current consumption is 6
mA.

Return for digital I/0. Electrically isolated (along with the

04 | Digital Common B digital I/0) from the rest of the drive.

Program with t065 [Digln TermBlk 05].
Digln TermBlk 05/ Also functions as a Pulse Train input for reference or speed

05 Preset Freq  |feedback. Requires an NPN pulse input. The maximum

—
(e
(=p)
(&gl

Pulse In frequency is 100 kHz. Current consumption is o
6 mA.
06 | Digin TermBlk 06 |Preset Freq Program with t066 [Digln TermBlk 06]. 1066

Current consumption is 6 mA. =

Referenced to Digital Common.
Drive supplied power for digital inputs. -
Maximum output current is 100 mA.

M [+24VDC

Referenced to Analog Common.
12 {+10vDC - Drive supplied power for 0...10V external potentiometer. P047, P049
Maximum output current is 15 mA.
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Control I/0 Terminal Designations (Continued)

No. | Signal Default Description Parameter
For external 0...10V (unipolar) input supply or potentiometer | P47, P049,
; wiper. 1062, t063,
Eozg\tlarlle(zs) A Not Active Input impedance: t065, t066,
-0V Voltage source =100 k0 1093, A459,
Allowable potentiometer resistance range = 1..10 k0 Jyi|
External analog input supply, selectable by Analog Input
13 jumper. Default is 0...10V (unipolar) input supply or POLT, POAY
potentiometer wiper. Wtﬁl
For Series B . Input impedance: INRE HARR
Analog Input Not Active Voltage source =100 k() % %
Allowable potentiometer resistance range = 1...10 k() ﬁ’ —
Change Analog Input jumper to 4...20 mA for external 4..20 |~
mA input supply. Input impedance = 250 ()
_ Return for the analog I/0. Electrically isolated (along with the | _
¥4 | Analog Common analog I/0) from the rest of the drive.
For Series A POA47, PO4Y,
or Series . For external 4...20 mA input supply. 1062, t063,
490 mA In@ Not Active Input impedance = 250 1085, t066,
A4S, ALTI
The default analog output is 0...10V. To convert a current
15 value, change the Analog Output jumper to 0...20 mA.
For Series B Program with t088 [Analog Out Sel]. Maximum analog value
Analoa Outnut OutFreq 0...10 |can be scaled with t089 [Analog Out High]. 1088, t089
g tutp Maximum Load:
4..20 mA =525 0 (10.5V)
0..10V =TkQ (10 mA)
This terminal is tied to the RJ45 port shield. Tie this terminal
c1 | - to a clean ground to improve noise immunity when using |-
external communication peripherals.
C2 |C2 - This is the signal common for the communication signals. |-

()

Setting is specific to PowerFlex 525 drives only.
(2) Only one analog frequency source may be connected at a time. If more than one reference is connected at the same time, an
undetermined frequency reference results.

Rockwell Automation Publication 520-UMOO1L-EN-E - March 2022

4



Chapter 1 Installation/Wiring

PowerFlex 525 Control 1/0 Terminal Block

PowerFlex 525 Control 1/0 Wiring Block Diagram

Tgpital Tlg(/pical
— Stop(” SRCwiring  SNK wiring
Safety 1 51 U g)igln/;ermFBvl\yDOZ/(z) > | oq—o | oq
Safe-Torque-Off tart/Run _—
Safety2 "o ale-lorque ~ - i Dih fenglk 03 7 7]
Safety +240 o~ g3 | DiecionRunREY o~y | oo
| SNK SRC o Digital Common
%7 " DigIn TermBlk 05 — o] — o
o Digln TermBlk 06 — | — |
‘ ‘ o DigIn TermBlk 07/Pulse — | o
- Digln TermBlk 08 — o] —
24V ] +24vDC
- n *
Relay 1N.0.
- A Tt oV~ +10VDC
Relay 1 Common R2 ! 12
! 1_3 0-10V (or +10V) Input
Relay 2 Common | ——— Analog Common
| L Pot must b
Relay 2 N.C. R6 | " 4-20mA Input 1?'1n81!1(50h§1
0 0-10V 2Wmin.
I Analog Output
: 0/4-20mA | 16 [
””””””” || OptoOutput 1
f\—ﬁ g—oMV
Wt i Opto 0 (ommonm
to Output 2
=i T
m I
Non-inductive 19 Opto Common
a RJ45 Shield
(V4 (V4 (V4 Q Comm Common
110 19 15
0/4-20mA  J Pulseln SNK
s 5 =
S S = [
2 = =
i) Ed| &d
s & e
0-10v £, Digital SRC
& Input V% V4

07

Rl _R2 RS R6 01 02 03 04 05 06 08 a Q@
ClECIEINEIEIEIEIEIEIEISIREE]

m 1

EICIEISECISICIEISICIS]

13 14 15 16 17 18 19

Control I/O Wiring Block Diagram Notes

(1) See Digital Input Selection for Start Source on page 50 for more information on configuring the digital inputs.

IMPORTANT  1/0 Terminal O1is always a stop input. The stopping mode is determined by
the drive setting. See the tables below for more information.
Start Method Stop Method
P046, P048, PO5SO [Start Source x]  |1/0 Terminal 01 Stop Normal Stop
1"Keypad" Coast
2 “Digln TrmBIK" See 062, t063 [Digln TermBlk xx] below
P ” Per PO45
3 "Serial/DSI Coast [Stop Mode]
4 "Network Opt” Coast
5 “EtherNet/IP" Coast
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Start Method Stop Method
1062, t063 [Digin TermBIk xx] 1/0 Terminal 01 Stop Normal Stop
t064 [2-Wire Mode] is set to:
48 "2-Wire FWD" « 0,1, 0r2=Coast
« 3= per P045 [Stop Mode]
49 3-Wire Start’ Per PO45 [Stop Mode] Per PO45
1064 [2-Wire Mode] is set to: [Stop Mode]
50 “2-Wire REV” « 0,1,0r2=Coast
« 3=per P045 [Stop Mode]
51 “3-Wire Dir" Per P045 [Stop Mode]

IMPORTANT  The drive is shipped with a jumper that is installed between I/0 Terminals 01
and 11. Remove this jumper when using /0 Terminal 01 as a stop or enable
input.

@
(@)

Two wire control shown. For three wire control use a momentary input 5~ on 1/0 Terminal 02 to command a start. Use a
maintained input o—o for I/0 Terminal 03 to change direction.
When using an opto output with an inductive load such as a relay, install a recovery diode parallel to the relay as shown, to prevent

damage to the output.

Control 1/0 Terminal Designations

No. | Signal Default Description Parameter
R1 |Relay TN.C. Fault Normally open contact for output relay. .
R2 |Relay 1Common  |Fault Common for output relay. T
RS |Relay 2 Common | Motor Running | Common for output relay. 081
R6 |Relay 2 N.C. Motor Running | Normally closed contact for output relay. T
Three wire stop. However, it functions as a stop under all 0
01 |Stop Coast input modes and cannot be disabled. P05
Used to initiate motion and also can be used as a
Dialn TermBlk 02/ programmable digital input. It can be programmed with t062 |P045, PO46,
02 Stgrt JRun FWD Run FWD [Digln TermBlk 02] as three wire (Start/Dir with Stop) or two | P48, P50,
wire (Run FWD/Run REV) control. Current consumptionis 6 | A544, t062
mA.
Used to initiate motion and also can be used as a
- programmable digital input. It can be programmed with t063
03 B;?}EuTnearg\?lk 03" Run REV [Digln TermBlk 03] as three wire (Start/Dir with Stop) or two |t063
wire (Run FWD/Run REV) control. Current consumption is 6
mA.
. _ Return for digital I/0. Electrically isolated (along with the
04 | Digital Common digital 1/0) from the rest of the drive.
. Program with t065 [Digin TermBlk 05].
05 |Digin TermBIk 05  |Preset Freq Current consumption s 6 mA. t065
. Program with t066 [Digin TermBlk 06].
06 |(Digin TermBIk 06  |Preset Freq Current consumption s 6 mA. t066
Program with t067 [Digin TermBlk 07].
Digln TermBIk 07/ Start Source 2 Also functions as a Pulse Train input for reference or speed
07 + Speed A ; : t067
Pulse In Reference? feedback. Requires an NPN pulse input. Maximum frequency
is 100 kHz. Current consumption is 6 mA.
) Program with t068 [Digln TermBIk 08].
08 |Digin TermBIk 08  |Jog Forward Current consumption s 6 mA. t068
This terminal is tied to the RJ45 port shield. Tie this terminal
c1 (0 - to a clean ground to improve noise immunity when using |-
external communication peripherals.
C2 |C2 - This is the signal common for the communication signals. |-
S1 | Safety 1 - Safety input 1. Current consumption is 6 mA. -
S2 |Safety 2 - Safety input 2. Current consumption is 6 mA. -
_ +24V supply for safety circuit. Internally tied to the +24V DC
§+ |Safety +24Y source (Pin 11).
Referenced to Digital Common.
1 |+24VDC - Drive supplied power for digital inputs. -
Maximum output current is 100 mA.
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L4

Control I/0 Terminal Designations (Continued)

No. | Signal Default Description Parameter
Referenced to Analog Common.
12 |+10VDC - Drive supplied power for 0..10V external potentiometer. PO47, PO49
Maximum output current is 15 mA.
For external 0...10V (unipolar) or +10V (bipolar) input supply | POA47, P04,
or patentiometer wiper. t062, t063,
13 [£10VIn Not Active Input impedance: t065, t066,
Voltage source =100 ki 1093, A458,
Allowable potentiometer resistance range = 1...10 kQ AT
_ Return for the analog I/0. Electrically isolated (along with the | _
¥4 | Analog Common analog 1/0) from the rest of the drive.
P047, PO4S,
. For external 4...20 mA input supply. t062, t063,
15 [4..20mAIn Not Active Input impedance = 250 0 1065, 086,
A4S, A4T1
The default analog output is 0...10V. To convert a current
value, change the Analog Output jumper to 0...20 mA.
Program with t088 [Analog Out Sel]. Maximum analog value
16 Analog Output Outfreq 0...10 |can be scaled with t089 [Analog Qut High]. 1088, t089
Maximum Load:
4..20mA =525 0(10.5V)
0..10V=1k0 (10 mA)
.| Program with t069 [Opto Out] Sel]. 1069, t070,
17 |Opto Output1}Motor Running | g o goto-utput i rated 30V OC 50 mA (Non-inductive).  |t075
Program with t072 [Opto Out2 Sel]. 1072, 1073,
18| Opto Output2 Atfrequency |¢.cp Opto-Output is rated 30V DC 50 mA (Non-inductive).  [t075
The emitters of the Optocoupler Outputs (1and 2) are tied
19 |{Opto Common - together at Optocoupler Common. Electrically isolated from |-
the rest of the drive.
(1) Setting is specific to PowerFlex 525 drives only.
1/0 Wiring Examples
1/0 Connection Example
P047 [Speed Referencel] = 5 “0-10V Input”
12 g
Potentiometer L Blle [©
1..10 kQ Pot. L1 14 S
Recommended o
(2 W minimum) = P g
S e
S e
S)
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1/0 Wiring Examples (Continued)

1/0 (Continued) Connection Example
Bipolar .
g » | Unipolar (Voltage)
PO47 [Speed Referencel] = 5 “0-10V Input’ o .
and t093 [10V Bipolar Enbl] = 1Bi-Polar In" |04 [Speed Reference] = 5“0-10V Input
S) S)
)
+10V 13 ® + —, 13 ®
Common 1 4 ) Common 1 1 14 )
) )
= L ®
) )
)
Analog Input ® S
0..10V, 100k 0
impedance Unipolar (Current)
4.20mA, 2500 P04 [Speed Referencel] = 6 “4-20mA Input”
impedance - -
PowerFlex 523 Series A, PowerFlex 523 Series B
PowerFlex 525
S
[S]
]
Common —= 1 le =4’20 mh
4 15 ® E’ @
I e :
N g 0-10v
l®
Wire the PTC and External Resistor (typically matched to the PTC Hot Resistance) to /0
Terminals 12, 13, 14.
Wire R2/R3 Relay Output (SRC) to 1/0 Terminals 5 & 11.
t065 [DigIn TermBlk 05] =12 “Aux Fault’
t081 [Relay Out 2 Sel] = 10 “Above Anlg V"
1082 [Relay Out 2 Level] = % Voltage Trip
Analog Input, PTC

For Drive Fault

R
s = PIC (o)

_PTCh y 199
P ReTC (hot) *+ Re

Rerc

Pulse Train Input
PowerFlex 523

t065 [Digln TermBlk 05]
=52

PowerFlex 525

t067 [DigIn TermBlk 07]
=52

Use P047, P04, and
P051 [Speed Referencex]
to select pulse input.
Jumper for Digin
TermBlk 05 or 07 Sel
must be moved to Pulse
In.

PowerFlex 523 PowerFlex 525
IEN
S e
S & Pulseln
© g
- S] S ™ @
Common — Q) |04 2 Common —- ‘
Pulse In : J [S] ®| |05 2 D I
S o = Digtl Pulse In
1 [S] © & Input I
IS o =

The device connected to terminal 5 (for PowerFlex 523) or terminal 7 (for PowerFlex 525)
needs to be NPN or push-pull output driver.

Rockwell Automation Publication 520-UMOO1L-EN-E - March 2022

45



Chapter 1 Installation/Wiring

1/0 Wiring Examples (Continued)

1/0 (Continued) Connection Example

2 Wire SRC Control - |Internal Supply (SRC) External Supply (SRC)

Nonreversing

P046 [Start Source 1]=2
and t062 [Digln TermBlk
02]=48 1
Input must be active for

the drive to run. When 'S‘m/Rfﬂ
input is opened, the
drive stops as specified
by P045 [Stop Mode].

If desired, a User
Supplied 24V DC power
source can be used. See
the “External Supply
(SRCY" example.

Stop-Run

+24V Common

@000 0000

Each digital input draws 6 mA.

Internal Supply (SNK)

2 Wire SNK Control - | ¥, i
Nonreversing

2 Wire SRC Control - |Internal Supply (SRC) External Supply (SRC)

Run FWD/Run REV
P046 [Start Source 1] =
2,062 [Digln TermBlk
02]

=48 and t063 [Digin
TermBlk 03] =50

Input must be active for
the drive to run. When
input is opened, the Stop-Run
drive stops as specified

by P045 [Stop Mode].
If both Run Forward and Stop-Run
Run Reverse inputs are
closed at the same time,
an undetermined state
could occur.

Stop-Run
Forward

Stop-Run
Reverse

+24V Common

Each digital input draws 6 mA.

Internal Supply (SNK)

2 Wire SNK Control - | P77 70
Run FWD/Run REV Forvard

Stop-Run
Reverse

3 Wire SRC Control - External Supply (SRC)
Non-Reversing .

PO46 [Start Source 1] =

2, 1062 [Digln TermBlk Stop 01
02] 1 02
= 49 and 1063 [Digin ot

TermBlk 03] = 51

A momentary input
starts the drive. A stop
input to 1/0 Terminal 01
stops the drive as
specified by P045 [Stop
Mode].

+24V Common

Each digital input draws 6 mA.
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1/0 Wiring Examples (Continued)
1/0 (Continued) Connection Example
Internal Supply (SNK)

Stop
3 Wire SNK Control - L
Non-Reversing Start
3 Wire SRC Control - |Internal Supply (SRC) External Supply (SRC)
Reversing
P04 [Start Source 1] = o
2, t]062 [Digln TermBlk 01
02 0
= 49 and t063 [Dighn Siop 03
TermBlk 03] = 51 L J
A momentary input st Srection ©
starts the drive. A stop g
input to 1/0 Terminal 01 i A common [© |

stops the drive as
specified by P045 [Stop
Mode]. 1/0 Terminal 03
determines direction.

Each digital input draws 6 mA.

3 Wire SNK Control -
Reversing

Internal Supply (SNK)

Direction

Opto Output (18 2)"
1069 [Opto Out Sel]
determines Opto-Output
1(/0 Terminal 17)
operation.

t072 [Opto Out2 Sel]
determines Opto-Output
2 (1/0 Terminal 18)
operation.

When using Opto-Output
with an inductive load
such as a relay, install a
recovery diode parallel
to the relay as shown, to
prevent damage to the
output.

Opto-Output 1

P@o@@@@@@
00000000

+24V Common

Each Opto-Output is rated 30V DC 50 mA (Non-inductive).

Analog Output®
1088 [Analog Out Sel]
determines analog
output type and drive
conditions.

0..10V, Ik Q min
0...20 mA/4...20 mA,
52500...20 mA/
4...20 mA, 525 0 max

t088 [Analog Out Sel] = 0...23

The Analog Output Select jumper must be set to match the analog output signal mode set in

1088 [Analog Out Sel].

PowerFlex 523 Series B

Common —=14

+

—
@@@@oo@@@
00000000

PowerFlex 525

14

Common (\‘
I
I

16

T

@@@.@.@@@|
Qo000 @

(1) Feature is specific to PowerFlex 525 drives only.
(2) Feature is not applicable to PowerFlex 523 series A drives.
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Typical Multiple Drive Connection Examples

Input/Output Connection Example

I R B R B .

[2X"X2X"X2X2XX7) [2X"X2X"X2X2XeX7) X" X2X"XzX2X2X)

20000000 000020 @000
! ]
LS S .

Multiple Digital Input Customer Inputs Optional Ground Connection
Connections When connecting a single input such as Run, Stop, Reverse, or Preset Speeds to multiple

Customer Inputs can be
wired per External

drives, it is important to connect I/0 Terminal 04 common together for all drives. If they are to
be tied into another common (such as earth ground or separate apparatus ground) only one

Supply (SRC). point of the daisy chain of 1/0 Terminal 04 should be connected.
ATTENTION: 1/0 Common terminals should net be tied
together when using SNK (Internal Supply) mode. In SNK
mode, if power is removed from one drive, inadvertent
operation of other drives that share the same I/0 Common
connection may occur.
lcooooooo [cooooo00 (00000000
.@333@@@@@. .@@33@@@@@. .@@83@@@@@.
H i
MultipleAnalog | |y [-"---- '
Connections

Remote Potentiometer /7 7 70ptiona| Ground Connection

When connecting a single potentiometer to multiple drives, it is important to connect 1/0
Terminal 14 common together for all drives. I/0 Terminal 14 common and 1/0 Terminal 13
(potentiometer wiper) should be daisy chained to each drive. All drives must be powered up
for the analog signal to be read correctly.
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Start and Speed Reference
Control

Start Source and Speed Reference Selection

The start and drive speed command can be obtained from a number of
different sources. By default, start source is determined by Po46 [Start Source
1] and drive speed source is determined by Po47 [Speed Reference1]. However,
various inputs can override this selection, See below for the override priority.

Drive will start and
run at Purge Speed.

Purge Input Enable:

AND Active Direction is always

FORWARD.

No
Drive will start and run at
Jog Speed.

Direction is from Terminal
Block REV terminal (03),
Comms,

OR
FWD/REV determined by
Jog FWD/Jog REV command.

Drive stopped

Jog Input Enabled
(NOT running)

AND Active

No

[Speed Referencex]
. =110r 12 (PIDx Output)
Preset Inputs Active AND

[PID x Ref Sel]
=7 (Preset Freq,

)

N Run as specified by Run as specified by
0 [Preset Freq x]. [PIDx Output].
Start and Direction Start and Direction
commands come from commands come from
[Start Source x]. [Start Source x].

Start and Direction
command from
[Start Source 3].(2)

Run as specified by

Speed Reft 3
[Speed Reference3]. [Speed Reference3]

select(!)

[Start Source 3]
select(!)

Start and Direction
command from
[Start Source 21.(2)

Run as specified by

[Speed Reference2]. [Speed Reference?]

select(1)

[Start Source 2]
select(!)

Start and Direction
command from
[Start Source 1].

Run as specified by
[Speed Reference1].

(1) [Start Source 2/3] and [Speed Reference2/3] can be selected by the control terminal block or communication commands.
(2) See Digital Input Selection for Start Source on page 50 for information on selecting the correct digital input.
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Digital Input Selection for Start Source

If Po46, Po48 or Poso [Start Source x] has been set to 2, “Digln TermBIk”, then
to62 and to63 [Digln TermBlk xx] must be configured for 2-Wire or 3-Wire

control for the drive to function properly.

[Start Source x]

Start and Direction
command from
Terminal Block.

[DigIn TermBlk
02/03] = 48/49/50/51
(2-Wire or
3-Wire)

Yes

[Start Source x]
=2(DigIn TrmBlk)

Start and Direction Drive will not start.
command from
[Start Source x].

Accel/Decel Selection

The Accel/Decel rate can be obtained by various methods. The default rate is

determined by Po41 [Accel Time 1] and Po42 [Decel Time 1].
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Alternative Accel/Decel rates can be made through digital inputs,
communications and/or parameters. See below for the override priority.

Accel/Decel always

Purge Input Enabled
Rt odie Accel/Decel 1.

AND Active

[SyncTime] is used
for Accel/Decel rate

Active [Digln TermBlk xx]
=32 (Sync Enable)

Traverse In¢/Dec
is used for
Accel/Decel rate

Traverse active if
[Max Traverse] > 0 Hz

Accel/Decel from
[Jog Ac¢/Dec].

Terminal Block Jog
Input Enabled AND
Active

Drive stopped
(NOT running)

Input(s) ié Accel/Decel 2 s active
PTOQAT?P/‘I;“; a when input s selected

3/ by Accel and Decel input.

Accel/Decel 1/2/3/41s
selected by the default
[Preset Freq x] setting.

Is speed controlled
by [Preset Freq x]

Active

[Speed Referencex]
= ‘mmi Accel/Decel 10r2is
[Start Source ] selected according
to Comms.

Accel/Decel 1/2/3/4is
selected according to
Step Logic

[Speed Referencex]
=13 (Step Logic)(”

Drive uses Accel 1
and Decel 1.

(1) Setting is specific to PowerFlex 525 drives only.
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CE Conformity
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Compliance with the Low Voltage Directive and Electromagnetic
Compatibility Directive has been demonstrated using harmonized European
Norm (EN) standards that are published in the Official Journal of the
European Communities. PowerFlex 520-series drives comply with the EN
standards that are listed below when installed according to the installation
instructions in this manual.

CE Declarations of Conformity are available online at:
rok.auto/certifications.

Low Voltage Directive (2014/35/EU)

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

Pollution Degree Ratings According to EN 61800-5-1

Pollution -

Degree Description

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

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

EMC Directive (2014/30/EU)

« EN 61800-3 — Adjustable speed electrical power drive systems - Part 3:
EMC requirements and specific test methods

Machinery Directive (2006/42/EC)

« ENISO13849-1- Safety of machinery — Safety-related parts of control
systems -Part 1: General principles for design

«  EN 62061 - Safety of machinery — Functional safety of safety-related
electrical, electronic, and programmable electronic control systems

«  EN 60204-1 - Safety of machinery — Electrical equipment of machines -
Part 1: General requirements

« EN 61800-5-2 — Adjustable speed electrical power drive systems - Part 5-
2: Safety requirement — Functional

See Appendix G for installation consideration that is related to Machinery
Directive.

ATEX Directive (2014/34/EU)

«  EN 50495 — Safety devices that are required for the safe functioning of
equipment with respect to explosion risks.
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General Considerations

«  For CE compliance, drives must satisfy installation requirements that
are related to both EN 61800-5-1 and EN 61800-3 provided in this
document.

«  PowerFlex 520-series drives must be installed in a pollution degree 1 or
2 environment to be compliant with the CE LV Directive. See Pollution

Degree Ratings According to EN 61800-5-1 on page 52 for descriptions

of each pollution degree rating.

«  PowerFlex 520-series drives comply with the EMC requirements of EN
61800-3 when installed according to good EMC practices and the
instructions that are provided in this document. However, many
factors can influence the EMC compliance of an entire machine or
installation, and compliance of the drive itself does not ensure
compliance of all applications.

« PowerFlex 520-series drives are not intended to be used on public low-
voltage networks, which supply domestic premises. Without additional
mitigation, radio frequency interference is expected if used on such a
network. The installer is responsible for taking measures such as a
supplementary line filter and enclosure (see Connections and
Grounding on page 55) to prevent interference, in addition to the
installation requirements of this document.

supplementary enclosure or equipped with a “NEMA Type 1Kit” to be CE-

ATTENTION: NEMA/UL Open Type drives must either be installed in a
A compliant with respect to protection against electrical shock.

«  PowerFlex 520-series drives generate harmonic current emissions on
the AC supply system. When operated on a public low-voltage network
it is the responsibility of the installer or user to ensure that applicable
requirements of the distribution network operator have been met.
Consultation with the network operator and Rockwell Automation may
be necessary.

« Ifthe optional NEMA1Kkit is not installed, the drive must be installed in
an enclosure with side openings less than 12.5 mm (0.5 in.) and top
openings less than 1.0 mm (0.04 in.) to maintain compliance with the
LV Directive.

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

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

« In CE installations, input power must be a Balanced Wye with Center
Ground configuration for EMC compliance.

Installation Requirements Related to EN 61800-5-1 and the Low Voltage Directive

« 600V PowerFlex 520-series drives can only be used on a “center
grounded” supply system for altitudes up to and including 2000 m
(6562 ft).

«  When used at altitudes above 2000 m (6562 ft) up to a maximum of
4800 m (15,748 ft), PowerFlex 520-series drives of voltage classes up to
480V may not be powered from a “corner-earthed” supply system to
maintain compliance with the CE LV Directive. See Derating

Guidelines for High Altitude on page 18.
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PowerFlex 520-series drives produce leakage current in the protective
earthing conductor, which exceeds 3.5 mA AC and/or 10 mA DC. The
minimum size of the protective earthing (grounding) conductor that is
used in the application must comply with local safety regulations for
high protective earthing conductor current equipment.

rotective earthing conductor which may reduce the ability of RCDs
Fresidual current-operated protective devices) or RCMs (residual
current-operated monitoring devices) of type A or AC to provide
protection for other equipment in the installation. Where an RCD or RCM
Is used for protection in case of direct or indirect contact, only an RCD or
RCM of Type B is allowed on the supply side of this product.

2 ATTENTION: PowerFlex 520-series drives produce DC current in the

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

The drive must be earthed (grounded) as described in Connections and

Grounding on page 55. See General Grounding Requirements on
page 20 for additional grounding recommendations.

Output power wiring to the motor must employ cables with a braided
shield providing 75% or greater coverage, or the cables must be housed
in metal conduit, or equivalent shield must be provided. Continuous
shielding must be provided from the drive enclosure to the motor
enclosure. Both ends of the motor cable shield (or conduit) must
terminate with a low-impedance connection to earth.

Drive Frames A...E: At the drive end of the motor, either

a. The cable shield must be clamped to a properly installed “EMC Plate”
for the drive. Kit number 25-EMC1-Fx.
or

b. The cable shield or conduit must terminate in a shielded connector
that is installed in an EMC plate, conduit box, or similar.

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

All control (I/0) and signal wiring to the drive must use cable with a
braided shield providing 75% or greater coverage, or the cables must be
housed in metal conduit, or equivalent shielding must be provided.
When shielded cable is used, the cable shield should be terminated with
alow impedance connection to earth at only one end of the cable,
preferably the end where the receiver is located. When the cable shield
1s terminated at the drive end, it may be terminated either by using a
shielded connector in conjunction with a conduit plate or conduit box,
or the shield may be clamped to an “EMC plate.”

Motor cabling must be separated from control and signal wiring
wherever possible.

Maximum motor cable length must not exceed the maximum length
that is indicated in PowerFlex 520-Series RF Emission Compliance and
Installation Requirements on page 55 for compliance with radio
frequency emission limits for the specific standard and installation
environment.
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Connections and Grounding

A

: Shielded enclosurel")

|
|
|
|
|
i

5 EMIfilter

=
e 1P 30/NEMA 1/UL Type 1
&oo ' option kit or EMC kit

EMIfittings and metal conduit

Enclosure ground connection

] t;f??BZJ m |_2 Eé

S

Shielded motor cable

Building structure steel

(1) Some installations require a shielded enclosure. Keep wire length as short as possible between the enclosure entry point and the

EMIfilter.

PowerFlex 520-Series RF Emission Compliance and Installation Requirements

Standard/Limits
EN61800-3 Category C2 EN61800-3 Category C3
Filter Type | ENG'800-5 Category CT Engi000-6-4 o asioon) o
S lascp  |CISPRTI Group 1 Class A CISPRT Group 1 Class A
P (Input power < 20 kVA) (Input power > 20 kVA)
Internal - 10m (33 ft) 20 m (66 ft)
External 30m(16ft) 150 m (492 ft) 150 m (492 ft)

(1) See EMC Line Filters on page 177 and page 197 for more information on optional external filters.

Additional Installation Requirements

This section provides information on additional requirements for category C1

and C2 installation, such as enclosures and EMC cores.

IMPORTANT  EMC cores are included with:
« drives that have an internal EMC filter (25x-xxxxNT14)
- external EMC filter accessory kit (25-RFxxx)
IMPORTANT  An enclosure, shielded input cable, and EMC cores are not required to meet
category C3 requirements.
Additional Installation Requirements
Frame Category C1 Category C2
Size | Enclosure® Conduit or Shielded |EMC Cores Required Enclosure® Conduit or Shielded |EMC Cores Required
Cable @ Input (Included with product) Cable @ Input (Included with product)
100...120V AC (-15%, +10%) - 1-Phase Input with External EMC Filter, 0...120V 1-Phase Output
A No No No No No No
B No No No No No No
200...240V AC (-15%, +10%) - 1-Phase Input with External EMC Filter, 0...230V 3-Phase Output
A Yes Yes No No No Input/Output
B Yes Yes Output only No No Input/Output
200...240V AC (-15%, +10%) - 1-Phase Input with Internal EMC Filter, 0...230V 3-Phase l]utputm
A |* |* * Yes No No
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Additional Installation Requirements (Continued)

Frame Category C1 Category C2
Size | Enclosure® Conduit or Shielded |EMC Cores Required Enclosure® Conduit or Shielded |EMC Cores Required
Cable @ Input (Included with product) Cable @ Input (Included with product)
B * * * Yes No No
200...240V AC (-15%, +10%) - 3-Phase Input with External EMC Filter, 0...230V 3-Phase Output
A Yes Yes Output only No No Input/Output
B Yes Yes Output only No No Input/Output
C Yes Yes Output only No No Input/Output
D Yes Yes No No No Input only
E Yes Yes QOutput only No No Input only
380...480V AC (-15%, +10%) - 3-Phase Input with External EMC Filter, 0...460V 3-Phase Output
A Yes Yes No No No Input/Output
B Yes Yes No No No Input/Output
C Yes Yes No No No Input only
D Yes Yes QOutput only No No Input/Output
E Yes Yes No Yes No Input/Output
380...480V AC (-15%, +10%) - 3-Phase Input with Internal EMC Filter, 0...460V 3-Phase Output(1)
A * * * No No Input/Output
B * * * No No Input/Output
C * * * No No Input/Output
D * * * No No Input/Output
E * * * No No Input/Output
525...600V AC (-15%, +10%) - 3-Phase Input with External EMC Filter, 0...575V 3-Phase Output
A Yes Yes No No No Input/Output
B Yes Yes No No No Input/Output
C Yes Yes No No No Input/Output
D Yes Yes No No No Input/Output
E Yes Yes No Yes No No

(1) Minimum EMC enclosure dimension (60 x 55 x 80 cm) with a shielding attenuation of at least 92 dB.
(2) An (*) indicates that EMC requirements are not met.

56
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Recommended Placement of EMC Cores

Frame A | Frame B | Frame C

| Frame D | Frame E
With optional EMC plate (25-EMC-Fx)

CORE-xx-A-1 CORE-xx-B-1 CORE-xx-C-1 CORE-xx-D-1
CORE-xx-A-2 CORE-xx-B-2 CORE-xx-C-2 CORE-xx-D-2
Without EMC plate
Ground
cable ~ |
CORE-E-1
CORE-xx-x-1 CORE-X¥-x-2 CORE-£-2

4 Input cable to drive (Shielded or Unshielded)  Output cable from drive (Shielded)
8
g Shows contact to Secure EMC core by
\"E shielded layer % using cable/zip ties

IMPORTANT  The ground cable/shield for both input and output must pass through the EMC core(s), except for the following:
« frame E drives with internal filters where the grounded input cable must not pass through EMC CORE-E-1.
« 600V drives with external filters where the grounded output cable must not pass through the EMC core(s).

Recommended Placement of EMC Cores Relative to External Filter

All Frame sizes

Incoming power

EMC Filter Drive Motor

Input core Output core
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Notes:
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Chapter 2

Startup

This chapter describes how to startup the PowerFlex 520-series drive. To
simplify drive setup, the most commonly programmed parameters are
organized in a single Basic Program Group.

Topic Page
Prepare for Drive Startup 59
Display and Control Keys 61
Viewing and Editing Parameters 63
Drive Programming Tools 64
Smart Startup with Basic Program Group Parameters 65
LCD Display with QuickView Technology 67
Using the USB Port 67

IMPORTANT  Read the General Precautions on page 13 section before proceeding.

startup procedures. Some of the voltages present are at incoming line
potential. To avoid electric shock hazard or damage to equipment, only
qualified service personnel should perform the following procedure.
Thoroughly read and understand the procedure before beginning. If an event
does not occur while performing this procedure, Do Not Proceed. Remove All
Power including user supplied control voltages. User supplied voltages may
exist even when main AC power is not applied to the drive. Correct the
malfunction before continuing.

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

Prepare for Drive Startup Drive Startup Task List

1. Disconnect and lock out power to the machine.

2. Verify that AC line power at the disconnect device is within the rated
value of the drive.

3. Ifreplacing a drive, verify the current drive’s catalog number. Verify all
options installed on the drive.

Verify that any digital control power is 24 volts.

5. Inspect grounding, wiring, connections, and environmental
compatibility.

6. Verify that the Sink (SNK)/Source (SRC) jumper is set to match your
control wiring scheme. See the PowerFlex 523 Control I/O Terminal
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Block on page 38 and PowerFlex 525 Control I/O Terminal Block on
page 42 for location.

IMPORTANT  The default control scheme is Source (SRC). The Stop terminal is jumpered to

allow starting from the keypad or comms. If the control scheme is changed
to Sink (SNK), the jumper must be removed from 1/0 Terminals 01and 11and
installed between 1/0 Terminals 01 and 04.

10.

11.

12.

13.

14.

15.

16.

17.

Wire I/O as required for the application.
Wire the power input and output terminals.

Confirm that all inputs are connected to the correct terminals and are
secure.

Collect and record motor nameplate and encoder or feedback device
information. Verify motor connections.

« Is the motor uncoupled?
« What direction will the motor need to turn for the application?

Verify the input voltage to the drive. Verify if the drive is on a grounded
system. Ensure the MOV jumpers are in the correct position. See AC
Supply Source Considerations on page 19 for more information.

Apply power and reset the drive and communication adapters to factory
default settings. To reset the drive, see parameter Pos3 [Reset to
Defaults]. To reset the communication adapters, see the user manual of
the adapter for more information.

Configure the basic program parameters that are related to the motor.
See Smart Startup with Basic Program Group Parameters on page 65.

Complete the autotune procedure for the drive. See parameter Po4o
[Autotune] for more information.

If you are replacing a drive and have a backup of the parameter settings
obtained using the USB utility application, use the USB utility
application to apply the backup to the new drive. See Using the USB Port

on page 67 for more information.

Otherwise, set the necessary parameters for your application using the
LCD keypad interface, Connected Components Workbench™ software,
or RSLogix™, or Studio 5000 Logix Designer application if using an
Add-on Profile through EtherNet/IP.

« Configure the communication parameters needed for the application
(node number, IP address, Datalinks in and out, communication rate,
speed reference, start source, and so on). Record these settings for
your reference.

« Configure the other drive parameters that are needed for the drive
analog and digital I/O to work correctly. Verify the operation. Record
these settings for your reference.

Verify that the drive and motor perform as specified.
« Verify that the Stop input is present or the drive does not start.

IMPORTANT  |f1/0 Terminal 01is used as a stop input, the jumper between I/0
Terminals 01 and 11 must be removed.

« Verify that the drive is receiving the speed reference from the correct
place and that the reference is scaled correctly.

« Verify that the drive is receiving start and stop commands correctly.
« Verify that input currents are balanced.
« Verify that motor currents are balanced.

Save a backup of the drive settings using the USB utility application. See
Using the USB Port on page 67 for more information.
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Display and Control Keys

Start, Stop, Direction, and Speed Control

Factory default parameter values allow the drive to be controlled from the
keypad. No programming is required to start, stop, change direction and

control speed directly from the keypad.

IMPORTANT  To disable reverse operation, see Ab44 [Reverse Disable].

If a fault appears on power-up, see Fault Descriptions on page 161 for an

explanation of the fault code.

Variable Torque Fan/Pump Applications

For improved motor and drive performance, tune the motor in SVC mode
using parameter Po4o [Autotune]. If V/Hz mode is selected, use parameter

As30 [Boost Select] to adjust the boost.

PowerFlex 523
Menu |Parameter Group and Description
Allen-Brade Basic Display
= y
LTI | m h Commonly viewed drive operating conditions.
"L R 1 |Basic Program
F’ Commonly used programmable functions.
FAULTO Terminal Blocks
@ 't Programmable terminal functions.
@ r- Communications
Esc @ L. Programmable communication functions.
| Logic (PowerFlex 525 only)
@ L Programmable logic functions.
W ( |Advanced Display
(] Advanced drive operating conditions.
PowerFlex 525 [] |Advanced Program
" Remaining programmable functions.
Allen-Bradley Network

Vi

o LTI
* b |
LENET UNKJ

EtherNet/P-

Network functions that are shown only when a
comm card is used.

FAULTOO

Modified
Functions from the other groups with values
changed from default.

Fault and Diagnostic
Consists of list of codes for specific fault conditions.

UL @
el ) ©
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Control and Navigation Keys

Display Display State |Description
off Adapter is not connected to the network.
ENET Steady Adapter is connected to the network and drive is controlled through
(PowerFlex 525 only) Ethernet.
Flashing fhdapter is connected to the network but drive is not controlled
rough Ethernet.
off Adapter is not connected to the network.
LINK (PowerFlex 525 only) Steady Adapter is connected to the network but not transmitting data.
Flashing Adapter is connected to the network and transmitting data.
LED LED State Description
FAULT Flashing Red |Indicates that drive is faulted.
Key Name Description

Up Arrow Scroll through user-selectable display parameters or groups.
Down Arrow  |Increment values.

Back one step in programming menu.

Escape Cancel a change to a parameter value and exit Program Mode.

Advance one step in programming menu.

Select Select a digit when viewing parameter value.

Used to reverse direction of the drive. Default is active.
Reverse Controlled by parameters P046, P048, and PO50 [Start Source x]
and Ab44 [Reverse Disable].

Used to start the drive. Default is active.

Start Controlled by parameters P46, P048, and P50 [Start Source x].

Used to stop the drive or clear a fault.
Stop This key is always active.
Controlled by parameter P045 [Stop Mode].

v

(&)

@ Enter Advance one step in programming menu.
Save a change to a parameter value.

=

(@

Used to control speed of drive. Default is active.
Potentiometer | Controlled by parameters P047, PO49, and P051
[Speed Referencex].
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Viewing and Editing
Parameters

The following is an example of basic integral keypad and display functions.
This example provides basic navigation instructions and illustrates how to

program a parameter.

Step Key Example Display
When power is applied, the last user-
selected Basic Display Group parameter
number is briefly displayed with flashing rrn
1. characters. The display then defaults to that D LLLIL]
parameter’s current value. (Example shows e
the value of b0O1 [Output Freq] with the
drive stopped.)
Press Esc to display the Basic Display Group m—
2. parameter number shown on power-up. The | | Esc ) ll::l [] l-] {
parameter number flashes. .
| W4
Press Esc to enter the parameter group list. T1r1 |
5 The parameter group letter flashes. Eec e }:] LALd |
1N
Press the Up Arrow or Down Arrow to scroll S =
4. through the group lst (b, Pt, C, L, d, A, fand @ °f® fio FJ M-l !
. L

Press Enter or Sel to enter a group. The right
5. digit of the last viewed parameter in that
group flashes.

6 Press the Up Arrow or Down Arrow to scroll
* through the parameter list.

Press Enter to view the value of the
7 parameter.
© 0
Press Esc to return to the parameter list.

Press Enter or Sel to enter Program Mode
8 and edit the value. The right digit flashes and
* the word Program on the LCD display lights
up.

9 Press the Up Arrow or Down Arrow to change
" the parameter value.

If desired, press Sel to move from digit to
10. digit or bit to bit. The digit or bit that you can
change flashes.

Press Esc to cancel a change and exit
Program Mode.
Or

11. Press Enter to save a change and exit
Program Mode.
The digit stops flashing and the word
Program on the LCD display turns off.

Press Esc to return to the parameter list.
Continue to press Esc to back out of the
1. Programming menu.
" If pressing Esc does not change the display,
then b00T [Output Freq] is displayed. Press
Enter or Sel to enter the group list again.

TS

or

or

w IT12] |
' l']LJ

= <Y ryoos
- ] ]I'I

(N N

‘:I :'l\l'l'l VLTS

FUD
Cl
'I ] 1z
- I‘]vous
FID - -
I
PROEREIN

N P
i, 1 :“. vouTs

TRgRAN

i, 71 :] [] VoL

L
w22y

FWD

—_—
—_
——
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Drive Programming Tools

Language Support

64

Some features in the PowerFlex 520-series drive are not supported by older
configuration software tools. It is recommended that customers using such
tools migrate to RSLogix 5000 software (version 17.0 or greater) or Studio 5000
Logix Designer (version 21.0 or greater) application with AOP, or Connected
Components Workbench software version 5.0 or later to enjoy a richer, full-
featured configuration experience. For Automatic Device Configuration (ADC)
support, RSLogix 5000 software version 20.0 or greater is required.

Description Catalog Number/Release Version
Connected Companents Workbench® software Version 5.0 or later

Logix Designer application Version 21.0 or later

RSLogix 5000 software Version 17.0 or later

Built-in USB software tool -

Serial Converter Module® 22-SCM-232

USB Converter Module®? 1203-USB

Remote Panel Mount, LCD Display® 20-HIM-C2S

Remote Handheld, LCD Display? 20-HIM-A3

(1) Available to download at rok.auto/ccw.
(2) Does not support the new dynamic parameter groups (AppView®, CustomView™), and CopyCat functionality is limited to the linear
parameter list.

Language Keypad/LCD Display ﬁ;&gﬁtﬂg’r Application \(;lool:a%z?:hc;;?tw:;ms
English Y Y Y
French Y Y Y
Spanish Y Y Y
Italian Y Y Y
German Y Y Y
Japanese - Y -
Portuguese Y Y -
Chinese Simplified - Y Y
Korean - Y -
Polish! Y - -
Turkish( Y - -
Czech! Y - -

(1) Due to a limitation of the LCD Display, some of the characters for Polish, Turkish, and Czech will be modified.
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Smart Startup with Basic

Program Group Parameters

The PowerFlex 520-series drive is designed so that startup is simple and
efficient. The Basic Program Group contains the most commonly used
parameters. See Programming and Parameters on page 71 for detailed
descriptions of the parameters that are listed here and the full list of available
parameters.

Basic Program Group Parameters

m = Stop drive before changing this parameter.

= Parameter is specific to PowerFlex 525 drives only.
No. |Parameter Min/Max Display/Options Default
[Language] 115 1 =English
2 =Frangais
3 = Espanol
4 =ltaliano
5 =Deutsch
6 = Reserved
. 7 =Portugués
P30 | Selects the language displayed. 8 = Reserved 1
Important: The setting takes effect after the 9 =Reserved
drive is power cycled. 10= Reserved
11 = Reserved
12 =Polish
13 = Reserved
14="Turkish
15=_Czech
10V (for 200V Drives), 20V
(for 400V Drives), 25V (for
PO3] [MOtOI’ NP VUItS] 600V DriVES)/DriVe Rated v Based on Drive Ratmg
© Volts
Sets the mator nameplate rated volts.
PO32 | [Motor NP Hertz]  |15/500 Hz
1Hz 60 Hz
m Sets the motor nameplate rated frequency.
[Motor OL Current] | 0.0/(Drive Rated Amps x 2) . .
P033 01A Based on Drive Rating
Sets the motor nameplate overload current.
Motor NP FLA 0.0/(Drive Rated A 2
gy |MOOrNPFLAL _ |0.0Drive Rated Ampsx2 |, Drive Rated Amps
Sets the mator nameplate FLA.
Motor NP Pol 2/40
pogs. |10 NP Poles]_[2750 1 !
Sets the number of poles in the motor.
PO36 |[Motor NPRPM]  |0/24000 rpm
Trpm 1750 rpm
m Sets the rated nameplate rpm of motor.
[Motor NP Power] |0.00/Drive Rated Power
P037 - i
7S Sets the motor nameplate power. Used in PM 0.0TkW Drive Rated Power
regulator.
[Torque Perf Mode] |[]/4
Selects the motor control mode.
o o ) 0="V/HZ'
(1) Setting is specific to PowerFlex 525 drives only. 1="s\VC"
PO39 (2) Setting is available in Powerflex 525 FRN 5.xxx 2 = "Economize”

and later.

(3)  When P039 [Torque Perf Mode] is set to 4 and
A535 [Motor Fdbk Type]is setto 0, 1,2 or 3, the
drive is in open loop PM mator control mode.
When P039 [Torque Perf Mode] is set to 4 and
A535 [Motor Fdbk Type] is set to 4 or b, the drive
isin closed loop PM motor control mode.

3= "Vector'

4= "PM Control" M)
5 ="SynRM"

poso | [Autotune] |or2 0 = “Ready/Idle"

@) |Erables astati (not spinning) or dynamic (motor |] = "Stafic Tune’ 0
spinning) autotune. 2="Rotate Tune
[Accel Time 1] [0.00/600.00s

PO4T  [Sets the time for the drive to accel from 0 Hzto |0.01s 10.00s

[Maximum Freq].
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Basic Program Group Parameters (Continued)

m = Stop drive before changing this parameter.

(pFs25) = Parameter is specific to PowerFlex 525 drives only.
No. |Parameter Min/Max Display/Options Default
[Decel Time 1] 0.00/600.00 s
PO42 | Sets the time for the drive to decel from 0.01s 10.00s
[Maximum Freq] to 0 Hz.
P043 | [Minimum Freq] |O.[]U/5[]D.UU Hz
- 0.01Hz 0.00 Hz
m Sets the lowest frequency the drive outputs.
PO44 | [Maximum Freq] [0.00/500.00 Hz
- - 0.01Hz 60.00 Hz
m Sets the highest frequency the drive outputs.
[Stop Mode] lom 0= “Ramp, cF"()
1= “Coast, CF()
Stop command for normal stop. 2="DC Brake, CF"")
Important: 1/0 Terminal 01is always a stop 3= "DCBrkAuto,CF"("
input. The stopping mode is determined by the | 4= “Ramp”
pous | drive settln};]. o o 5= "Coast’ 0
Important: The drive is shipped with a jumper | g=“DC Brake”
that is installed between I/0 Terminals 01and 11. |7= “DC BrakeAuto”
Remove this jumper when using I/0 Terminal 01 8= “Ram (1)
. = p+EM B.CF
as a stop or enable input. 9= "Ramp+EM BrK’
(1) Stop input also clears active fault. 10= "PointStp,CF"m
11= "PointStop”
[Start Source 1] [1/5
Sets the default control scheme that is used to . A1)
PO4G, |start the drive unless overridden by P08 [Start |1 = "Keypad o PO46 = T
P048, | Source 2] or P50 [Start Source 3. 2="Digln TrmBIK’ PO4S =2
POS0 (1) When active, the Reverse key is also active unless 2 ; "Elzrtl\/?llffpks{] 1% P050 = 3 (PowerFlex 523)
© disabled by ABt4 [Reverse Disable]. . o 5 (Powerflex 525)
(2) 1f"Digln TrmBIK'is selected, ensure that the digital |5 = “EtherNet/IP"
inputs are properly configured.
(3) Setting is specific to PowerFlex 525 drives only.
[Speed Referencel] |1/18 1= "Drive Pot"
2="Keypad Freq”
3= "Serial/DSI"
4="Network Opt"
5="0-10V Input”
6= "4-20mA Input’
7="Preset Freq” _
PO4T, |Sets the default speed command of the drive  |8= “Anlg In Mult"" Egg ;15
P04, |unless overridden by P04 [Speed Reference2] |9= "MOP” POS1 = 3 (PowerFlex 523)
P0O51 |or PO51[Speed Reference3]. 10="Pulse Input’ 15 (PowerFlex 525)
A . 11=“PID1 Qutput”
(1) Setting is specific to PowerFlex 525 drives only. ) )
12="PID2 Output’
13="Step Logic”m
4= "Encoder!
15="EtherNet/P"()
16="Positioning’(
A kWh Cost] | 0.00/655.35
pog | verage K Cost| 0.01 0.00
Sets the average cost per kWh.
[Reset To Defaults] |0/l+
Resets parameters to their factory defaults
values. After a Reset command, the value of this |0 = “Ready/Idle”
pg53 |Parameter returns to zero. 1="Param Reset”
2 = "Factory Rset” 0

(1) Power cycle of the drive, NO parameters are
reset.

(2) Setting is available in PowerFlex 525 FRN 5.xxx
and later.

(3) Setting is available in PowerFlex 523 FRN 3.xxx
and later.

3="Power Reset"
4= "Module Reset 112G
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LCD Display with QuickView
Technology

Using the USB Port

QuickView® technology enables text to scroll across the LCD display of the
PowerFlex 520-series drive. This allows you to easily configure parameters,
troubleshoot faults, and view diagnostic items without using a separate device.

Use parameter As56 [Text Scroll] to set the speed at which the text scrolls
across the display. Select o “Off” to turn off text scrolling. See Language
Support on page 64 for the languages supported by the PowerFlex 520-series
drive.

The PowerFlex 520-series drive has a USB port that connects to a PC for
upgrading drive firmware or uploading/downloading a parameter
configuration.

IMPORTANT  PowerFlex 525 with firmware revision 7.001 and later supports the USB
application with Windows® 8 and 10.

MainsFree Programming

The MainsFree™ programming feature allows you to quickly configure your
PowerFlex 520-series drive without having to power up the control module or
install additional software. Simply connect the control module to your PC with
a USB Type B cable and you can download a parameter configuration to your
drive. You can also easily upgrade your drive with the latest firmware.

Connecting a PowerFlex 520-series drive to a PC

Control Module

USB port
USB Type B cable
Connect to PC Connect to Control Module

When connected, the drive appears on the PC and contains two files:

« GUIDE.PDF
This file contains links to relevant product documentation and software
downloads.

. |88 PF52XUSB.EXE
This file is an application to flash upgrade firmware or upload/download
a parameter configuration.

It is not possible to delete these files or add more to the drive.
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Using Drive Startup in CCW
or Logix Designer
Application

Double-click the PF52XUSB.EXE file to launch the USB utility application. The
main menu is displayed. Follow the program instructions to upgrade the
firmware or upload/download configuration data.

r N
B PowerFlex 520-Series USE Application B
Drive Peripheral Connecied

PowerFlex 525
1P 240V 50HP
1.3

Only one control module can be connected via USB at any time.

| Upload Upload a configuration from the drive or peripheral

| Download | Download a configuration to the drive or peripheral
Flash | Flash the drive or peripheral

To obtain the latest version of Connected Compeonents Workbench, go to;
http-//ab rockwellautomation .com./Programmable-Controllers/Connected-Components-Workbench-Software

For the latest drive or perpheral fimware updates, go to:
http.//www ab.com/suppart./abdrives/webupdateindex.html

For the latest product manuals, go to:
http:/Aitersture rockwellautomation .com.ide/groups./public/documents /webassets browse category hest

IMPORTANT  Make sure that your PC is powered by an AC power outlet or has a fully
charged battery before starting any operation. This prevents the operation
from terminating before completion due to insufficient power.

Limitation in Downloading .pfs Configuration Files with the USB Utility
Application

Before downloading a .pf5 configuration file using the USB utility application,
parameter C169 [MultiDrv Sel] in the destination drive must match the
incoming configuration file. If it does not, set the parameter manually to
match and then cycle drive power. Also, the drive type of the .pfs file must
match the drive.

This means you cannot apply a multi-drive configuration using the USB utility
application to a drive in single mode (parameter C169 [MultiDrv Sel] set to o
“Disabled”), or apply a single mode configuration to a drive in multi-drive
mode.

To use the PowerFlex 525 Startup Wizard in Connected Components
Workbench software to automatically configure the parameters, make sure
you have installed the following:

« PowerFlex 525 drive firmware revision 5.001 or later.

« PowerFlex 525 drive Add-on Profile 5.07 or later.

« Latest drive database for Connected Components Workbench software.

For instructions, see Using Drive Startup in CCW or Logix Designer
Application on page 68.

Alternatively, you can manually configure the parameters by using the drive

keypad. For instructions, see Manual Configuration Using Drive Keypad on
page 260.
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1.

2.

owerFlex 525 Startup Wizard - {2 of 17) i(J

"wizard Step

From Connected Components Workbench software, click the Wizard
Browser icon.

PowerFlex 525_1*%

PowerFlex 525

b t [ (i +

Download  Upload W Compare Parameters Properties|| Wizards

3P 460V 5.0HF

In the Available Wizards dialog box, click PowerFlex 525 Startup Wizard,

then click Select.

Available Wizards

E;::E Startup “Wizards

:| o] ApplicatiopL o
= {::a DD;,C:“:: This Wizard helps to setup the PowerFlex 525 drive |

PowerFlex 525 Position StepLogic Setup 'Wizard

Select | Cancel I
A

Before tuning the drive, it is recommended to reset all parameters to
their default values. Select the option shown below.

Reset Parameters

v Welcome

w [ Reset Parameters
Language
Mator Contral
Mator Data
Feedback
Stop / Brake Mode
Direction Test
AutaTune
Famp Rates / Speed Limits
Speed Cantral
EtherMet/IF
Digital Inputs
Flelay Outputs
Opto Outputs
Analog Outputs
Fending Changes

i Clicking a Reset button will cause parametsrs to be changed immediately [set to defaulkz).

Reset the parameters when using a diive that may have unwanted paramsters sat. This will reset the dive to default
values based on the ihput supply selected and provides a known starting point (all parameters at default settings] for future
editz. |Fyouwant to keep the existing parameter seftings, theh this step can be skippad by clicking Hexts,

Fesat all settings to factory defaults but retain the custom parameter group:

Reset

Reset all zettings to factory defaults [including the custam parameter group);
Fesat

Reset ol the 'Power Parameters'

Feset |

Parameters Resst: Linknowr
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4. Complete each step in the Startup Wizard to configure the drive.

IMPORTANT  Follow the Startup Wizard steps exactly. If not, unexpected results
can occur.
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Programming and Parameters

This chapter provides a complete listing and description of the PowerFlex 520-
series drive parameters. Parameters are programmed (viewed/edited) using
either the drive’s built-in keypad, RSLogix 5000 software version 17.0 or
greater, Studio 5000 Logix Designer application version 21.0 or greater, or
Connected Components Workbench software version 5.0 or later. The
Connected Components Workbench software can be used offline (through
USB) to upload parameter configurations to the drive or online (through
Ethernet connection).

Limited functionality is also available when using the Connected Components
Workbench software online (through DSI and serial converter module), a
legacy external HIM, or legacy software online (DriveTools™ SP). When using
these methods, the parameter list can only be displayed linearly, and there is
no access to communications option card programming.

Topic Page
About Parameters 7
Parameter Groups 13
Basic Display Group 78
Basic Program Group 84
Terminal Block Group 90
Communications Group 102
Logic Group 109
Advanced Display Group 2
Advanced Program Group m
Network Parameter Group 145
Modified Parameter Group 145
Fault and Diagnostic Group 145
AppView Parameter Groups 153
CustomView Parameter Group 154
Parameter Crass-reference by Name 155
About Parameters To configure a drive to operate in a specific way, drive parameters may have to
be set. Three types of parameters exist:
- ENUM

ENUM parameters allow a selection from two or more items. Each item
is represented by a number.

« Numeric Parameters
These parameters have a single numerical value (0.1V).

« Bit Parameters
Bit parameters have five individual digits that are associated with
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Programming and Parameters

12

features or conditions. If the digit is o, the feature is off or the condition
is false. If the digit is 1, the feature is on or the condition is true.

Some parameters are marked as follows.

[[@) - stop drive before changing this parameter.

@ = 32-bit parameter.

(PF525) = Parameter is specific to PowerFlex 525 drives only.

32-bit Parameters

Parameters marked 32-bit will have two parameter numbers when using RS-
485 communications and programming software. For example, parameters
bo1o [Process Display] and boi1 [Process Fract] are scaled and displayed as
follows.

« Po43 [Minimum Freq] =0 Hz

« Po44 [Maximum Freq] =60 Hz

«  A481 [Process Display Lo] =0

«  A482 [Process Display Hi] =10

Using the formula

([Process Disp Hi] - [Process Disp Lo]) x ([Output Freq] - [Minimum Fregp])

Scaled Process Value (PV) =
[Maximum Freq] - [Minimum Freq]

when the drive is running at 10 Hz, the Process Value is 1.66.

On the drive LCD display, only parameter boio [Process Display] is shown.

In Connected Components Workbench software, parameter bo1o [Process
Display] and bo1i1 [Process Fract] are shown separately.

File  Edit
AT Paramelersl

Group: Filer Value:
| Show
[ Parameters =] NorvDefaute | [
# ° | Name | value | Linits
1 10,00 iz

Parameters - PawerFlex 525_2* Port 0

| Internal value | Default | Min | Max

= i

W

Commandsd Freg

10,00

.00

0.00

B pouerfle

B PowerFle:

OutpLt Current

0.04

0.00

0.00

Qutput Voltage

37.0

0.0

DC Bus Vokage

335

o

Drive Status

00000000 0000001 1

=

00000000 0000,

Fault t Cade

Fault 2 Code

Fault 3 Cade

Pracess Display

Pracess Fract
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Parameter GI'OleS For an alphabetical listing of parameters, see Parameter Cross-reference by
Name on page 155.
Parameters List
Basic Display Output Voltage b004 |Process Fract b01 | Power Saved b018 |Accum Cost Sav b025
DC Bus Voltage b005 |Control Source b012 |Elapsed Run Time b019 |Accum CO2 Sav b026
@ Drive Status b006 |Contrl In Status b013 | Average Power b020 |Drive Temp b027
Fault 1 Code b007 |Dig In Status b014 |Elapsed kWh b021 |Control Temp b028
Output Freq b001 |Fault 2 Code b008 |Output RPM b015 |Elapsed MWh b022 |Control SW Ver b029
Commanded Freq b002 |Fault 3 Code b009 |Output Speed b016 |Energy Saved b023
Output Current b003 |Process Display b010 | Output Power b017 |Accum kWh Sav b024
Basic Program Motor NP Hertz P032 |Voltage Class P038 |Maximum Freq PO44 | Start Source 3 PO50
Motor OL Current P033 | Torque Perf Mode P039 |Stop Mode P045 | Speed Referenced P0O51
@ Motor NP FLA PO34 | Autotune P040 | Start Source 1 P046 |Average kWh Cost P052
Motor NP Poles P035 |Accel Time 1 PO41 |Speed Referencel PO47 |Reset To Defalts P053
Language P030 |Motor NP RPM P036 |Decel Time 1 P042 | Start Source 2 P048 |Display Param P54
Motor NP Volts PO31 | Motor NP Power!” P037 |Minimum Freq P043 |Speed Reference? P049
Terminal Blocks Opto Out1 Sel® 1069 [Relay 10ff Time t080 [Anlg In 0-10V Lo t091 |[Sleep Time 1102
Opto Outl Level” t070  |Relay Out2 Sel? t081 [Anlg In 0-10V Hi t092 |Wake Level 103
@ Opto Outl LevelF {071 |Relay Out2 Level! t082 |10V Bipolar Enbi®” 1093 |Wake Time 1104
Opto Out? Sel 1072 |Relay Out? LevelF") t083 |AnlgInV Loss 109 |Safety Open En! 1105
Digln TermBlk 02 1062 | Opto Out2 Level” {073 |Relay 2 On Time'” t084 | Anlg In4-20mA Lo 1095 | SafetyFit RstCfg™® 1106
Digln TermBlk 03 t063 | Opto Out2 LevelF 074 ReIayZOffTimem t085 | Anlg In4-20mA Hi t096
2-Wire Mode 1064 | Opto Out Logic” t075 | EM Brk Off Delay t086 | Anlg In mA Loss 1097
Digln TermBlk 05 1065 | Relay Outl Sel 1076 |EM Brk On Delay t087 |Anlg Loss Delay 1098
DigIn TermBlk 06 t066 | Relay Outl Level t077 |Analog Out Sel® t088 |Analog In Filter t099
Digln TermBlk 07" 1067 |Relay Outl LevelF t078 |Analog Out High®? t089  |Sleep-Wake Sel 100
Digln TermBlk 08" t068  |Relay 10n Time t079 | Anlg Out Setpt® t090 [Sleep Level 1101
Communications EN Addr Sel”! C128 |EN Gateway Cfg 3" €139 |ENDataln 1" C153 | Opt Data In 4 C164
EN IP Addr Cfg 1 €129 |EN Gateway Cfg 47 C140 |EN DataIn 2" C154 |Opt Data Out 1 C165
"‘ EN IP Addr Cfg 27 C130 |EN Rate Cfg" Cl41 |EN Dataln 30 C155 | Opt Data Out 2 C166
EN IP Addr Cfg 30 C131 |EN Comm Fit Actn™” C143 |EN Data In 40 C156 |Opt Data Out 3 c167
Comm Write Mode C121 |ENIP Addr Cfg 4% C132 | EN Idle Fit Actn”) Cl44 | EN Data Out 17 C157 |Opt Data Out 4 C168
Cmd Stat Select” €122 |EN Subnet Cfg 17 C133 | EN Fit Cfg Logic” C145 | EN Data Out 2 C158 |MultiDrv Sel C169
RS485 Data Rate C123 |EN Subnet Cfg 2 C134 |EN Fit Cfg Ref C146 | EN Data Out 3 C159 |Drv 1 Addr C171
RS485 Node Addr C124 [EN Subnet Cfg 3 €135 [EN Fit Cfg DL 17 C147 |EN Data Out 47 C160 | Drv 2 Addr C172
Comm Loss Action C125 | EN Subnet Cfg 47 C136 |EN Fit Cfg DL 27 C148 |OptDataln1 C161 | Drv 3 Addr C173
Comm Loss Time C126 |EN Gateway Cfg 17 C137 |ENFitCfg DL 3™ C149 |Opt Dataln2 C162 | Drv 4 Addr C174
RS485 Format C127 |EN Gateway Cfg 2 C138 | EN Fit Cfg DL 40 C150 |Opt Dataln3 C163 |DSI /0 Cfg C175
Logic"! Stp Logic 4 1184 |Stp Logic Time 4 1194 |Step Units 1 1202 |Step Units 5 L210
Stp Logic 5 L185 | Stp Logic Time 3 1193 | Step Units F 1 1203 |Step Units F 5 L2n
@ Stp Logic 6 L186 |Stp Logic Time 4 1194 | Step Units 2 1204 | Step Units 6 L212
Stp Logic 7 L187 | Stp Logic Time 5 1195 |Step Units F 2 1205 |Step Units F 6 L213
Stp Logic 0 L180 |Stp Logic Time 0 1190 |Stp Logic Time 6 1196  |Step Units 3 L206 |Step Units 7 L214
Stp Logic 1 1181 |Stp Logic Time 1 1191 |Stp Logic Time 7 1197 |Step Units F 3 L207 |Step Units F 7 1215
Stp Logic 2 1182 |Stp Logic Time 2 1192 | Step Units 0 1200 |Step Units 4 L208
Stp Logic 3 1183 |Stp Logic Time 3 1193 | Step Units F 0 1201 |Step Units F 4 L209
Advanced Display Counter Status d364 |Speed Feedback F d377 | PID2 Fdbk Displ" d385 |Fiber Status d390
Timer Status d365 |Encoder Speed®? d378 | PID2 Setpnt Disp™ d386 |Stp Logic Status” d391
@ Timer StatusF d366 |Encoder Speed d379 | Position Status” d387
Drive Type d367 |DC Bus Ripple d380 | Units Traveled HO) d388
Analog In 0-10V d360 | Testpoint Data d368 |Output Powr Fctr d381 |Units Traveled L d389
Analog In 4-20mA d361 |Motor OL Level d369 |Torque Current d382 |RdyBit Mode Act?®) d392
Flapsed Time-hr d362 | Slip Hz Meter d375 | PID1 Fdbk Displ d383 | Drive Status 2@ d393
Elapsed Time-min d363 | Speed Feedback d376 | PID1 Setpnt Disp d384 |Dig Out Status2® d394
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Parameters List (Continued)

Advanced Program Decel Time 2 443 |Process Disp Lo A481 | Freq 1K™ A522 | Counts Per Unit™ A559
Accel Time 3 A4tits |Process Disp Hi 482 |Freg 2 kpl! A523 |Enh Control Word® A560
m Decel Time 3 45 |Testpoint Sel 483 |Freq 2 kil A524 |Home Save) AS61
Accel Time 4 A6 | Current Limit 1 N84 [Freq 3 Kp!) A525 | Find Home Frer“” A562
Preset Freq 0 A410 | Decel Time 4 447 |Current Limit 200 A485 Freq3Ki“) A526 | Find Home Dir" A563
Preset freq 1 4T | Skip Frequency 1 A48 |Shear Pinl Level A488 |PM FWKn 1kp™®) A527 | Encoder Pos Tol) AS64
Preset freq 2 A412 | Skip Freq Band 1 449 |Shear Pin 1Time A48T |PM FWKn 2 kp© A528 | Pos Reg Filter) A565
Preset freq 3 A413 | Skip Frequency 2 450 |Shear Pin2 Levell! A488 | PM Contral Cig!®) A529 | Pos Reg Gain'! A566
Preset Freq 4 A414 | Skip Freq Band 2 451 |Shear Pin 2 Time! A489 | Boost Select A530 |Max Traverse A567
Preset Freq 5 A415 | Skip Frequency 30 A452 | Load Loss Level™ A490 | Start Boost A531 | Traverse Inc A568
Preset freq 6 A416 | Skip Freq Band 30 A453 | Load Loss Time!) A491 | Break Voltage A532 |Traverse Dec A569
Preset Freq 7 AATT | Skip Frequencylem A454 | Stall Fault Time A492 | Break Frequency A533 P Jump A570
Preset Freq 8 A418 | Skip Freq Band 40 A455 | Motor OL Select 493 |Maximum Voltage A534 |Sync Time AST1
Preset freq 9" A419 | PID 1 Trim Hi A456 | Motor OL Ret A44 | Motor dekTyFem A535 |Speed Ratio A572
Preset Freq 107 A420 | PID 1Trim Lo A457 | Drive OL Mode A495 | Encoder PPR! A536 | Mtr Options Cfg@®) A573
Preset freq 111! A421 | PID 1 Trim Sel A458 | IR Voltage Drop A496 | Pulse In Scale A537 | RdyBit Mode Cfg®2®) A574
Preset freq 120! A422 | PID 1Ref Sel A459 | Flux Current Ref 497 |Ki Speed Loop® A538 | Flux Braking En@® A575
Preset Freq 13 423 |PID 1 Fdback Sel 480 |Motor R 498 |Kp Speed Loop? A539 | Phase Loss Level@®  p576
Preset Freq 14 A424 |PID 1 Prop Gain 461 Motor Lm™ A499 |Var PWM Disable A540 | Current Loop BW!®) A580
Preset Freq 15 A425 |PID 1 Integ Time 462 [ Motor Ly A500 |Auto Rstrt Tries AB41 | PM Stable 1Freq™® A581
Keypad Freq A426 |PID 1 Diff Rate 463 |PM IR Voltage™ A501 | Auto Rstrt Delay A542 | PM Stable 2 Freq"® A582
MOP Freq A427 | PID 1 Setpoint A464 | PM IXd Voltage® A502 |Start At Powerlp A543 | PM Stable 1 kp(® A583
MOP Reset Sel A428 | PID 1Deadband A465 | PM IXq Voltage™®) A503 | Reverse Disable AS44 | PM Stable 2 Kp(® A584
MOP Preload A429 | PID 1Preload 466 | PM BEMvata?e“’“) A504 | Flying Start En A545 | PM Stable Brk Pt A585
MOP Time A430 |PID 1 Invert Err 467 |Speed Reg Sell A509 |FlyStrt CurLimit A546 | PM Stepload Kp(d) A586
Jog Frequency A431 | PID 2 Trim Hi®) 488 |Freq 10 A510 | Compensation A547 | PM 1 Efficiency ) A587
Jog Accel/Decel A432 |PID 2 Trim Lo 469 |Freq 1w AST1 | Power Loss Mode A548 PM2Efﬁcienc¥“)‘3’ A588
Purge Frequency A433 | PID 2 Trim Sel® A4TO0 | Freg 20 A512 | Half Bus Enable A549 | PM Algor Sel™) A589
OC Brake Time A434 | PID 2 Ref Sell? A1 |Freq 2 BW0) A5T3 | Bus Reg Enable A550 | SYNRM SW Freg A590
OC Brake Level 435 |PID 2 Fdback Sel® A4T2 |Freq 30 AS14 | Fault Clear AS51 | SYNRM Flux Cur A591
OC Brk Time@Strt A436 |PID 2 Prop Gain® 4T3 |Freq 3 BWO) A515 | Program Lock A552 |SYNRM Fregl Volt A592
DB Resistor Sel A437 |PID 2 Integ Time!” A4T4 |PM Initial Sel ) A516 | Program Lock Mod AS553 [SYNRM Freql Kp A593
DB Threshold A438 |PID 2 Diff Rate) A475 |PM DC Inject Cur™® A517 | Drv Ambient Sl AS54 | SYNRM Fregl Comp A594
S Curve % A439 | PID 2 Setpoint” A4T6 | PM Align Time®) A518 | Reset Meters A555 | SYNRM Freq2 BW A595
PWM Frequency A440 | PID 2 Deadband” AT | PM HIFI NS Cur™® A519 |Text Scroll AS56 |SYNRM Freq2 Kp A596
Droop Hertz@ FLAY) A441 | PID 2 Preload” A478 | PM Bus Reg Kd® A520 | Out Phas Loss En A557
Accel Time 2 442 |PID 2 Invert Err() 479 |Freg 1Kpl) A521 | Positioning Mode' A558
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Parameters List (Continued)

Network This group contains parameters for the network option card that is installed.
i‘ See the network option card's user manual for more information on the available parameters.
Modified This group contains parameters that have their values changed from the factory default.

When a parameter has its default value changed, it is automatically added to this group. When a parameter has its value changed back to the

factory default, it is automatically removed from this group.

Fault and Diagnostic Fault 5 Time-min F625 |Faultl0 Current"” F650 |EN Rate Act” F685 |Drv 1Reference F710
Fault 6 Time-min) F626 |Fault 1BusVolts F651 (DSI1/0 Act F686 |Drv1Logic Sts Fm
E Fault 7 Time-min(! F627 |Fault 2 BusVolts F652 |HW Addr 17 F687 |Drv1Feedback FT12
Fault 8 Time-min® F628 | Fault 3 BusVolts F653 | HW Addr 20 F688 | Drv 2 Logic Cmd F713

Fault 4 Code F604 | Fault 9 Time-min® F629 |Fault 4 BusVolts F654 |HW Addr 3 F689 | Drv 2 Reference FTl4
Fault 5 Code F605 | Faultl0 Time-min®” F630 | Fault 5 BusVolts F655 |HW Addr 4% FBY0 | Drv 2 Logic Sts F715
Fault 6 Code F606 |Fault 1Freq F631 |Fault 6 BusVolts” F656 [HW Addr 5 F631 | Drv 2 Feedback F716
Fault 7 Code F607 |Fault 2 Freq F632 | Fault 7 BusVolts"” F657 |HW Addr 6 F692 | Drv 3 Logic Cmd 17
Fault 8 Code F608 | Fault 3 Freq F633 | Fault 8 BusVolts"” F658 | EN IP Addr Act 1) F693 |Drv 3 Reference F718
Fault 9 Code FB09 | Fault 4 Freq F634 | Fault 9 BusVolts"” F659 | EN IP Addr Act 2 F6%4 |Drv3 Logic Sts F719
Faultl0 Code F6I0 | Fault 5 Freq F635 |Faultl0 BusVolts"” F660 |EN IP Addr Act 3" F695 |Drv 3 Feedback F720
Fault 1 Time-hr F6T  |Fault 6 Freq F636 |Status @ Fault 1 F661 |EN IP Addr Act 47 F636 | Drv 4 Logic Cmd 7
Fault 2 Time-hr F612 |Fault 7 Freq") F637 |Status @ Fault 2 F662 |EN Subnet Act 17 F637 |Drv 4 Reference F122
Fault 3 Time-hr F613 | Fault 8 Freq” F638 |Status @ Fault 3 F663 | EN Subnet Act 21 F698 | Drv 4 Logic Sts F723
Fault 4 Time-hr F6l4 | Fault 9 Freq" F639 |Status @ Fault 4 F864 | EN Subnet Act 30 F699 | Drv 4 Feedback F724
Fault 5 Time-hr F615 | Faultl0 Freq™ FB40 |Status @ Fault 5 F665 | EN Subnet Act 47 F700 |EN Rx Overruns F725
Fault 6 Time-hr() F616 | Fault 1 Current FB41 |Status @ Fault 6 F666 | EN Gateway Act 17 F701 |EN Rx Packets") F726
Fault 7 Time-hr() F6I7 |Fault 2 Current F642 |Status @ Fault 7" F667 |EN Gateway Act 2 F702 |EN Rx Errors?) F727
Fault 8 Time-hr( F618 | Fault 3 Current F643 |Status @ Fault 8 F668 |EN Gateway Act 3 F703 |EN Tx Packets" F728
Fault 9 Time-hr() F619 |Fault 4 Current Fe44 |Status @ Fault 9" F663 |EN Gateway Act 40 F704 |ENTx Errors) F729
Fault10 Time-hr() F620 |Fault 5 Current FB45 |Status @ Faultio" F670 | Drv O Logic Cmd F705 |EN Missed 10 Pkt") F730
Fault 1 Time-min F621 |Fault 6 Current” F646 |Comm Sts - DSI F681 |Drv 0 Reference F706 (DSl Errors F731
Fault 2 Time-min F622 | Fault 7 Current? F647 |Comm Sts - Opt F682 |Drv 0 Logic Sts F707
Fault 3 Time-min F623 |Fault 8 Current) F648 | Com Sts-Emb Enet F683 | Drv 0 Feedback F708
Fault 4 Time-min F624 |Fault9 Current” F649 |EN Addr Srcl F684 | Drv 1Logic Cmd F709
(1) Parameter is specific to PowerFlex 525 drives only.
(2) Parameter is also available in PowerFlex 523 FRN 3.xxx and later
(3) Parameter is available in PowerFlex 525 FRN 5.xxx and later.
(4)  Parameter is available in PowerFlex 525 FRN 3.xxx and later.
(5) Parameter is available in PowerFlex 525 FRN 2.xxx and later.
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AppView Parameter Groups

PowerFlex 520-series drives include various AppView parameter groups that
groups certain parameters together for quick and easy access based on
different types of applications. See AppView Parameter Groups on page 153 for
more information.

Parameters Group
Conveyor Motor NP Volts P031 |Decel Time 1 P042 |Digln TermBlk 03 t063 | Anlg In mA Loss t097
Motor NP Hertz P032  Minimum Freq P043  |Opto Outl Sel t069 | Slip Hz Meter d375
‘ Motor OL Current P033 | Maximum Freq PO44  |Relay Outl Sel t076  |Preset Freq 0 A410
Motor NP FLA P034  |Stop Mode P045  |Anlg In 0-10V Lo t091 | Jog Frequency A431
Language P030 |Motor NP Poles P035  |Start Source 1 P046  |Anlg In 0-10V Hi t092 | Jog Accel/Decel A432
Output Freq b001 | Autotune P040  |Speed Referencel PO47 | Anlg In4-20mA Lo t095  |S Curve % A439
Commanded Freq b002 |Accel Time 1 PO41  {Digln TermBlk 02 t062  |Anlg In4-20mA Hi t096  |Reverse Disable AbLh
Mixer Commanded Freq b002 |Motor NP Poles P035 |Stop Mode P045 | Anlg In4-20mA Lo t095
Output Current b003 | Autotune P040 |Start Source 1 P046 | Anlg In4-20mA Hi t096
‘ Motor NP Volts P031 |Accel Time 1 P041 | Speed Referencel P047 |Anlg In mA Loss t097
Motor NP Hertz P032  |Decel Time 1 P042  |Relay Outl Sel t076  |Preset Freq 0 A410
Language P030 |Motor OL Current P033  |Minimum Freq P043  |Anlg In 0-10V Lo t091  |Stall Fault Time A492
Output Freq b00T |Motor NP FLA P034 | Maximum Freq PO44 | Anlg In 0-10V Hi 092
Compressor Motor NP Hertz P032  |Maximum Freq PO44  |Anlg In 0-10V Lo t091 | Start At PowerUp A543
Motor OL Current P033  |Stop Mode P045  |Anlg In 0-10V Hi t092  |Reverse Disable ASL4
‘ Motor NP FLA PO34  |Start Source 1 P046  |Anlg In4-20mA Lo t095 | Power Loss Mode A548
Motor NP Poles P035 |Speed Referencel P047 |Anlg In4-20mA Hi t096 | Half Bus Enable A549
Language P030 |Autotune P040 |Relay Outl Sel t076 | Anlg In mA Loss t097
Output Freq b00T |Accel Time 1 P041 | Analog Out Sel t088 |PresetFreq 0 A410
Commanded Freq b002 |Decel Time 1 P042  |Analog Out High t089  |Auto Rstrt Tries A4
Motor NP Volts PO31 | Minimum Freq P043 | Anlg Out Setpt t090  |Auto Rstrt Delay Ab42
Centrifugal Pump Motor OL Current P033  |Start Source 1 P046  |Anlg In4-20mA Hi t096 | PID 1Diff Rate A463
Motor NP FLA P034  |Speed Referencel P047  |Anlg In mA Loss t097  |PID 1Setpoint A4B4
‘ Motor NP Poles P035  |Relay Outl Sel t076  |Preset Freq 0 A410  |PID 1Deadband A4B5
Autotune P040 | Analog Out Sel t088  [PID1Trim Hi A456  |PID 1 Preload A466
Language P030 |Accel Time 1 P041 | Analog Out High t089  [PID1Trim Lo A457 | Auto Rstrt Tries AB4]
Output Freq b001 |Decel Time 1 P042 | Anlg Out Setpt t090  |PID 1Ref Sel A459 | Auto Rstrt Delay A542
Commanded Freq b002 |Minimum Freq P043  [Anlg In 0-10V Lo t091  |PID 1Fdback Sel A460 | Start At PowerUp AB43
Mator NP Volts P031 | Maximum Freg PO44 | Anlg In 0-10V Hi t092  |PID 1Prop Gain A461  |Reverse Disable AB44
Motor NP Hertz P032 |Stop Mode P045 | Anlg In4-20mA Lo t095  |PID 1Integ Time A462
Blower/Fan Motor OL Current P033  |Start Source 1 P046  |Anlg In4-20mA Hi t096 | PID 1Diff Rate A463
Motor NP FLA P034 | Speed Referencel PO47 | Anlg In mA Loss t097  |PID 1 Setpaint A4B4
‘ Motor NP Poles P035  [Relay Outl Sel t076  |Preset Freq 0 A410  |PID 1Deadband A465
Autotune P040 | Analog Out Sel t088  [PID1Trim Hi A456  |PID 1Preload A466
Language P030 |Accel Time 1 P041 | Analog Out High t089  [PID1Trim Lo A457 | Auto Rstrt Tries AB41
Output Freq b001 |Decel Time 1 P042 | Anlg Out Setpt t090  |PID 1Ref Sel A459 | Auto Rstrt Delay A542
Commanded Freq b002 | Minimum Freq P043 | Anlg In 0-10V Lo t091  |PID 1Fdback Sel A460 | Start At PowerUp A543
Motor NP Volts PO31 | Maximum Freq PO44 | Anlg In 0-10V Hi t092  |PID 1Prop Gain A461 | Reverse Disable AbLh
Motor NP Hertz P032 |Stop Mode P045 | Anlg In4-20mA Lo t095  |PID 1Integ Time A462  |Flying Start En Ab4h
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Extruder Motor NP Hertz P032 |Stop Mode P045 | Anlg In4-20mA Lo t095  |Motor Fdbk Type A535

Motor OL Current P033  |Start Source 1 P046  |Anlg In4-20mA Hi t09 |Encoder PPR A536

‘ Motor NP FLA PO34  |Speed Referencel P047  |Anlg In mA Loss t097  |Pulse In Scale A537

Motor NP Poles P035  |Relay Outl Sel t076 | Slip Hz Meter d375  |KiSpeed Loop A538

Language P030 |Autotune P040 |Analog Out Sel t088 | Speed Feedback d376  |Kp Speed Loop A539

Output Freq b001 |Accel Time 1 P041 | Analog Out High t089  |Speed Feedback F d377  |Power Loss Mode AB48

Commanded Freq b002 |Decel Time 1 P042 | Anlg Out Setpt t090 |Encoder Speed d378  |Half Bus Enable AB49
Output Current b003 | Minimum Freq P043  [Anlg In 0-10V Lo t091  |PresetFreq0 A410
Motor NP Volts PO31 | Maximum Freq PO44 | Anlg In 0-10V Hi t092  |Stall Fault Time A492

Positioning'” Stop Mode P45 |Stp Logic 5 L185 |Step Units 6 1212 |Jog Accel/Decel 432

Start Source 1 P046 | Stp Logic 6 L186 | Step Units 7 L214  |DB Threshold A438

‘ Speed Referencel P047  |Stp Logic 7 L187  |Slip Hz Meter d375 |S Curve % A439

Digln TermBlk 02 t062 | Stp Logic Time 0 1190  [Speed Feedback d376 | Motor Fdbk Type A535

Language P030 |Digln TermBlk 03 t063 | Stp Logic Time 1 1191 |Encoder Speed d378  |Encoder PPR A536

Output Freq b001 |Digln TermBlk 05 t085  |Stp Logic Time 2 192 | Units Traveled H d388 |Pulse In Scale A537

Commanded Freq b002 |Digln TermBlk 06 t066  |Stp Logic Time 3 1193 | Units Traveled L d389 [KiSpeed Loop A538

Motor NP Volts P031 | Opto Out Sel t069 | Stp Logic Time & L194  |Preset Freq 0 A410 | Kp Speed Loop A539

Motor NP Hertz P032 | Opto Out2 Sel t072 | Stp Logic Time 5 1195  |Preset Freq1 A411 | Bus Reg Enable A550

Motor OL Current P033 | Relay Qutl Sel t076 | Stp Logic Time 6 196  |Preset Freq2 A412 | Positioning Mode A58

Motor NP FLA P034 | EM Brk Off Delay t086 | Stp Logic Time 7 L1197  |Preset Freq 3 A413 | Counts Per Unit A559

Mator NP Poles P035 |EM Brk On Delay t087 | Step Units 0 1200 |Preset Freq 4 A414 | Enh Control Word A560

Autotune P040 | Stp Logic 0 180 |Step Units1 202 |Preset Freqb A415 | Find Home Freg A562

Accel Time 1 PO41 | Stp Logic 1 181  |Step Units 2 L204  |Preset Freq 6 A416 | Find Home Dir A563

Decel Time 1 P042 | Stp Logic 2 1182  |Step Units 3 L206 |Preset Freq7 A417 | Encoder Pos Tol ABB4

Minimum Freq P043 | Stp Logic 3 1183  [Step Units & L208 |Preset Freq8 A418 | Pos Reg Filter A565

Maximum Freq PO44 | Stp Logic 4 1184 | Step Units 5 L210  |Jog Frequency A431 | Pos Reg Gain A566

Textile/Fiber Motor NP FLA P034  {Digln TermBlk 02 t062 | Slip Hz Meter d375 |Max Traverse A567

Motor NP Poles P035 | Digln TermBlk 03 t063  |Fiber Status d390 | Traverse Inc A568

‘ Autotune P040 | Opto Outl Sel t069  |PresetFreq 0 A410 | Traverse Dec A569

Accel Time 1 P041 | Opto Out2 Sel t072 | Jog Frequency A431 |P Jump A570

Language P030 |Decel Time1 P042 |Relay Outl Sel t076 | Jog Accel/Decel A432 | Sync Time ASTI

Output Freq b001 | Minimum Freq P043 | Anlg In 0-10V Lo t091  |SCurve % A439 | Speed Ratio A5T2
Commanded Freq b002 | Maximum Freq PO44 | Anlg In 0-10V Hi t092  |Reverse Disable AB44
Motor NP Volts P031 | Stop Mode P045 | Anlg In4-20mA Lo t095  |Power Loss Mode AB48
Motor NP Hertz P032 |Start Source 1 P046 | Anlg In4-20mA Hi t096  |Half Bus Enable Ab49
Motor OL Current P033 | Speed Referencel P047 | Anlg In mA Loss t097 | Bus Reg Enable A550

(1) This AppView parameter group is specific to PowerFlex 525 drives only.

CustomView Parameter Group

PowerFlex 520-series drives include a CustomView parameter group for you to

store frequently used parameters for your application. See CustomView

Parameter Group on page 154 for more information.

Custom Group

This group can store up to 100 parameters.
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Basic Display Group

b001 [Output Freq]
Output frequency present at T1, T2 & T3 (U, V & W). Does not include slip frequency.

Default: Read Only
Values  Min/Max: 0.00/[Maximum Freq]
Display: 0.01Hz

b002 [Commanded Freq]
Value of the active frequency command even if the drive is not running.

IMPORTANT  The frequency command can come from a number of sources. See Start and Speed Reference Control on page 49 for more

information.
Default: Read Only
Values Min/Max: 0.00/[Maximum Freq]
Display: 0.01Hz

b003 [Output Current]
Output current present at T1, T2 & T3 (U, V & W).

Default: Read Only
Values  Min/Max: 0.00/(Drive Rated Amps x 2)
Display: 0.01A

b004 [Output Voltage]
Output voltage present at T1, T2 & T3 (U, V & W).

Related Parameters: P031, A530, Ab34

Default: Read Only
Values Min/Max: 0.0/Drive Rated Volts
Display: oV

b005 [DC Bus Voltage]
Filtered DC bus voltage level of the drive.

Default: Read Only
Values Min/Max: 0/1200v DC
Display: vDC

b006 [Drive Status]
Present operating condition of the drive.

Related Parameters: AS44

rrmmm
u‘ u‘ Li|[L ‘u
1= True/Active, 0 = False/Inactive
Running Digit 1
Forward Digit 2
Accelerating Digit 3
Decelerating Digit 4
SafetyActive!” Digit 5
(1) Setting is specific to PowerFlex 525 drives only.
Default: Read Only
Values Min/Max: 00000/11M
Display: 00000

78 Rockwell Automation Publication 520-UMOO1L-EN-E - March 2022



Chapter 3 Programming and Parameters

Basic Display Group (continued)

b007 [Fault1Code] Related Parameters: F604-F610
b008 [Fault 2 Code]
b009 [Fault 3 Code]

A code that represents a drive fault. Codes appear in these parameters in the order that they occur (b007 [Fault 1 Code] = the most recent fault). Repetitive faults are only recorded
once.
See Fault and Diagnostic Group for more information.

Default: Read Only
Values Min/Max: FO/F127
Display: FO
b010 [Process Display] Related Parameters: b001, A481, A482

@ 32-bit parameter.

Output frequency scaled by A481 [Process Disp Lo] and A482 [Process Disp Hil.
Scaled Process Value (PV) = (([Process Disp Hi] - [Process Disp Lo]) x ([Output Freq] - [Minimum Freq])) / ([Maximum Freq] - [Minimum Freq])

Default: Read Only
Values Min/Max: 0/9999.00
Display: 0.01
bO11 [Process Fract] Related Parameters: b001, A481, A482

Output frequency (fractional portion) scaled by A481 [Process Disp Lo] and A482 [Process Disp Hil.
Scaled Process Value (PV) = (([Process Disp Hi] - [Process Disp Lo]) x ([Output Freq] - [Minimum Freq])) / ([Maximum Freq] - [Minimum Freq])

Default: Read Only
Values  Min/Max: 0.00/0.99
Display: 0.01
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Basic Display Group (continued)

b012 [Control Source]

Related Parameters: P46, P047, P048, PO4S, P050, PO5I,
1062, t063, t065-t068, L180-1187, A410-A425

Active source of the Start Command and Frequency Command. Normally defined by the settings of P46, P048, P050 [Start Source x] and P047, P04, P05 [Speed Referencex].

See Start and Speed Reference Control on page 49 for more information.

oo ﬂH[]\l

Start Command Source Digit 1
1=Keypad

2 = Digln TrmBlk (Parameters t062,t063,t065-t068)

3 = Serial/DSI

4= Network Up{( )

5 = EtherNet/IP¥

Frequency Command Source

00 = Other

01=Drive Pot

02 = Keypad

03 = Serial/DS|

04 = Network Optm

05 =0-10V Input

06 = 4-20mA Input

07 = Preset Freq gParameters A410-A425)
08 = Anlg In Mult

09 = MOP

10 = Pulse Input

11=PID1 Output

12 = PID2 Output®

13=Step Lo |3 (Parameters L180-| L187)m
14 = Encoder*

15 = EtherNet/IP?

6= Posmonlnq2

Digit2 &3

Frequency Command Source Digit &

0 = Other (Digit 2 & 3 Digits 2 & 3 are used. Digit 4 is not
shown.)

1=Jog

2=Purge

Not Used

(1) Select this setting if using the optional Powerflex 25-COMM-E2P, 25-COMM-D, or

25-COMM-P adapters as the Start source and/or Frequency source.
(7)  Settina is snecific to PowerFlex 525 drives onlv.

Example

Display Reads |Description

2004 Start source comes from Network Opt and Frequency source is Purge.
Start source comes from Serial/DSI and Frequency source comes from PID1

3 0

utput.

155 Start source and Frequency source come from EtherNet/IP.

052 Start source comes from Digin TrmBlk and Frequency source comes from
0...10V Input.

on Start source comes from Keypad and Frequency source comes from Drive

Pot.

Default: Read Only
Values Min/Max: 0000/2165
Display: 0000

b013 [Contrl In Status]
State of the digital terminal blocks 1...3 and DB transistor.

Related Parameters: b002, PO44, PO45

IMPORTANT  Actual control commands may come from a source other than the control terminal block.

1|1 n‘ T[T
Ly || L | Lyl
1= Closed State, 0 = Open State

Digin TBIk 1 Digit 1
Digln TBIk 2 Digit 2
Digln TBIk 3 Digit 3
DB Trans On" Digit 4
Not Used

(1) The DB Transistor “on" indication must have a 0.5 s hysteresis. It turns on
and stays on for at least 0.5 s every time the DB transistor is turned on.

Default: Read Only
Values Min/Max: 0ooo/mm
Display: 0000
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Basic Display Group (continued)

b01%4 [Dig In Status]
State of the programmable digital inputs.

nryryrin
LI‘ LIj|Lyj|Ld ‘LI
1= Closed State, 0 = Open State
Digln TBIk 5 Digit 1
Digln TBIk 6 Digit 2
Digln TBIk 77 Digit 3
Digln TBIk 8% Digit 4
Not Used

(1) Setting is specific to PowerFlex 525 drives only.

Related Parameters: t065-t068

Default: Read Only
Values Min/Max: 0000/1m
Display: 0000

b015 [Output RPM]
Current output frequency in rpm. Scale is based on P035 [Motor NP Poles].

Related Parameters: P035

Default: Read Only
Values Min/Max: 0/24000 rpm
Display: Trpm

b016 [Output Speed]
Current output frequency in %. Scale is 0% at 0.00 Hz to 100% at PO44 [Maximum Freg].

Related Parameters: PO44

Default: Read Only
Values Min/Max: 0.0/100.0%
Display: 01%

b017 [Output Power]
Output power present at T1, T2 & T3 (U, V & W).

Related Parameters: b018

Default: Read Only
Values Min/Max: 0.00/(Drive Rated Power x 2)
Display: 0.01kW

b018 [Power Saved]
Instantaneous power savings of using this drive compared to an across the line starter.

Related Parameters: b017

Default: Read Only
Values  Min/Max: 0.00/655.35 kW
Display: 0.01kW

b019 [Elapsed Run time]
Accumulated time drive is outputting power. Time is displayed in 10-hour increments.

Related Parameters: A555

Default: Read Only
Values Min/Max: 0/65535 x 10 hr
Display: 1=10hr
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b020 [Average Power] Related Parameters: Ab55
Average power that is used by the motor since the last reset of the meters.

Default: Read Only
Values  Min/Max: 0.00/(Drive Rated Power x 2)

Display: 0.01kW
b021 [Elapsed kWh] Related Parameters: b022
Accumulated output energy of the drive. When the maximum value of this parameter is reached, it resets to zero and b022 [Elapsed MWh] is incremented.

Default: Read Only
Values Min/Max: 0.0/100.0 kWh

Display: 01kWh
b022 [Elapsed MWh] Related Parameters: b021
Accumulated output energy of the drive.

Default: Read Only
Values Min/Max: 0.0/6553.5 MWh

Display: 0.1MWh
b023 [Energy Saved] Related Parameters: A555
Total energy savings of using this drive compared to an across the line starter since the last reset of the meters.

Default: Read Only
Values  Min/Max: 0.0/6553.5 kWh

Display: 0.1kWh
b024 [Accum kWh Sav] Related Parameters: b025
Total approximate accumulated energy savings of the drive compared to using an across the line starter.

Default: Read Only
Values  Min/Max: 0.0/6553.5 kWh

Display: 01=10kWh
b025 [Accum Cost Sav] Related Parameters: b024, P052, A555

Total approximate accumulated cost savings of the drive compared to using an across the line starter.
[Accum Cost Sav] = [Average kWh cost] x [Accum kWh Sav]

Default: Read Only
Values Min/Max: 0.0/6553.5
Display: 01
b026 [Accum CO2 Sav] Related Parameters: Ab55
Total approximate accumulated C02 savings of the drive compared to using an across the line starter.
Default: Read Only
Values  Min/Max: 0.0/6553.5 kg
Display: 0.1kg
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b027 [Drive Temp]
Present operating temperature of the drive heatsink (inside module).

Default: Read Only
Values  Min/Max: 0120 °C
Display: 1°C

b028 [Control Temp]
Present operating temperature of the drive control.

Default: Read Only
Values  Min/Max: 0120 °C
Display: 1°C

b029 [Control SW Ver]
Current drive firmware revision.

Default: Read Only
Values Min/Max: 0.000/65.535
Display: 0.001
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P030 [Language]

Selects the language displayed. A reset or power cycle is required after selection is made. LCD Display

Language Support

Keypad/  |RSLogix 5000/Logix |COTnected

- L2 Components
Designer application Workbench software

English (Default)

Y

Frangais

Espanol

[taliano

Deutsch

—<| <| =<| <| <
<[ <] <] <

Japanese

Portugués

Options Chinese

<[ <] <] <] <] <] <] =<

Chinese Simplified -

O oo N oo gl &~ N N —

Reserved

10 Reserved

11 Korean

12 Polish®

13 Reserved

1% Turkish®

15 Czech™

(1) Due to a limitation of the LCD Display, some of the characters for Polish, Turkish, and Czech is modified.

P031 [Motor NP Volts]

m Stop drive before changing this parameter.

Sets the motor nameplate rated volts.

Default:

Drive Rated Volts

Values Min/Max:

10V (for 230V Drives), 20V (for 460V Drives), 25V (for 600V Drives)/Drive Rated Volts

Display:

v

P032 [Motor NP Hertz]

m Stop drive before changing this parameter.

Sets the motor nameplate rated frequency.

Default:

60 Hz

Values Min/Max:

15/500 Hz

Display:

1Hz

P033 [Motor OL Current]

Related Parameters: t069, t072, t076, t081, A484, A485, A433

Sets the motor nameplate overload current. Used to determine motor overload conditions and can be set from 0.1 A to 200% of drive rated current.

IMPORTANT  The drive will fault on an FOO07 “Motor Overload” if the value of this parameter is exceeded based on class 10 motor overload
protection according to NEC article 430 and motor over-temperature protection according to NEC article 430.126 (A) (2). UL

508C File 29572

Values Min/Max:

Default: Drive Rated Amps
0.0/(Drive Rated Amps x 2)
Display: 0.1A

84
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Basic Program Group (continued)

P034 [Motor NP FLA]

Sets the mator nameplate FLA. Used to assist the Autotune routine and motor control.

Related Parameters: PO40

Default: Based on Drive Rating
Values  Min/Max: 0.1/(Drive Rated Amps x 2)
Display: 0.1A

P035 [Motor NP Poles]
Sets the number of poles in the mator.

Related Parameters: b015

Default: 4
Values Min/Max: 2/40
Display: 1

P036 [Motor NP RPM]
@ Stop drive before changing this parameter.

Sets the rated nameplate rpm of the motor. Used to calculate the rated slip of the motor. To reduce the slip frequency, set this parameter closer to the motor synchronous speed.

Default: 1750 rpm
Values Min/Max: 0/24000 rpm
Display: Trpm

P037 [Motor NP Power]
PowerFlex 525 only.
Sets the motor nameplate power. Used in PM regulator.

Default: Drive Rated Power
Values Min/Max: 0.00/Drive Rated Power
Display: 0.01kW

P038 [Voltage Class]
m Stop drive before changing this parameter.
Sets the voltage class of 600V drives.

. 2 “Low Voltage” 480V
Options

3 "High Voltage” (Default) 6oov

P039 [Torque Perf Mode]
m Stop drive before changing this parameter.
Selects the motor control mode.

The PowerFlex 523 and PowerFlex 525 drives are capable of performing with the following motor control modes.

0 "ViHZ

1 "SVC” (Default)

2 "Economize”

Options 3 “Vector™ Voltage Vector only (cannot control torque). It is recommended to use with an encoder when using VVC mode.

4 "PM Control™ @ When P039 [Torque Perf Mode] is set to 4 and A535 [Motor Fdbk Type] is set to 0, 1,2 or 3, the drive is in open loop PM motor
Wﬁggoé&%dﬁorque Perf Mode] is set to 4 and A535 [Motor Fdbk Type] is set to 4 or 5, the drive is in closed loop PM motor
control mode.

5 "SynRM”m Set P039 [Torque Perf Mode] to 5 to enable the use of Synchronous Reluctance Motor control.

(1) Setting is specific to PowerFlex 525 drives only.
(2) Setting is available in PowerFlex 525 FRN 5.xxx and later.
(3) Setting is available in PowerFlex 525 FRN 7.xxx and later.
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P040 [Autotune] Related Parameters: PO34, PO39, A496, AL97
@ Stop drive before changing this parameter.

Enables a static (not spinning) or dynamic (motor spinning) autotune to automatically set the motor parameters. Set the parameter value to a one or two, then issue a valid “Start’
command to begin the routine. After the routine is complete the parameter resets to a zero. A failure (such as if a motor is not connected) results in an Autotune Fault.
It is recommended to perform a full rotate tune when using VVC mode.

IMPORTANT  All motor parameters in the Basic Program group must be set before running the routine. If a start command is not given (or
a stop command is given) within 30 s, the parameter automatically returns to a zero and an Autotune Fault occurs.

ATTENTION: Rotation of the motor in an undesired direction can occur during this procedure. To guard against possible injury
and/or equipment damage, it is recommended that the motor be disconnected from the load before proceeding.

0 “Ready/Idle” (Default)

1 “Static Tune" A temporary command that initiates a non-rotational motor stator resistance test for the best possible automatic setting of
A496 [IR Voltage Drop]. A start command is required following initiation of this setting. The parameter returns to 0 “Ready/Idle”
following the test, at which time another start transition is required to operate the drive in normal mode. Used when motor
cannot be uncoupled from the load.

Options
2 “Rotate Tune” A temporary command that initiates a “Static Tune” followed by a rotational test for the best possible automatic setting of A437
[Flux Current Ref]. A start command is required following initiation of this setting. The parameter returns to 0 “Ready/Idle”
following the test, at which time another start transition is required to operate the drive in normal mode. Important: Used when
motor is uncoupled from the load. Results may not be valid if a load is coupled to the motor during this procedure.
If [P039 = 5], it is the same with “Static Tune”
P041 [Accel Time 1] Related Parameters: P44, A439

Sets the time for the drive to accelerate from 0 Hz to PO44 [Maximum Freq].
Accel Rate = [Maximum Freq] / [Accel Time x]

[Maximum Freq]
2
Speed \§.§ 9%0
0
#0 [Accel Timex] |[@  Time | [Decel Timex] 4
Default: 10.00s
Values Min/Max: 0.00/600.00 s
Display: 0.01s
P042 [Decel Time 1] Related Parameters: P044, A439

Sets the time for the drive to decelerate from P044 [Maximum Freq] to 0 Hz.
Decel Rate = [Maximum Freq] / Decel Time x]

[Maximum Freq] s

S 2
) [
S %
Speed ¥ 2
<& 2
~ 2

0
‘0 [Accel Timex] [@  Time | [Decel Timex] |@

Default: 10.00 s
Values Min/Max: 0.00/600.00 s
Display: 0.01s
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P043 [Minimum Freq] Related Parameters: b001, b002, b013, P044, A530, A531
E Stop drive before changing this parameter.

Sets the lowest frequency the drive outputs.
Although this parameter can be set greater than PO44 [Maximum Freq], the drive uses PO44 [Maximum Freq] to determine the actual maximum frequency.

Default: 0.00 Hz
Values Min/Max: 0.00/500.00 Hz
Display: 0.01Hz
PO44 [Maximum Freq] Related Parameters: b001, b002, b013, b016, P043, AB30, AB31

m Stop drive before changing this parameter.
Sets the highest frequency the drive outputs.

IMPORTANT  This value must be greater than the value set in P043 [Minimum Freq].

Default: 60.00 Hz
Values Min/Max: 0.00/500.00 Hz

Display: 0.01Hz
P045 [Stop Mode] Related Parameters: t086, t087, A434, A435, A550
Determines the stopping mode that is used by the drive when a stop is initiated.

0 “Ramp, CF" (Default) Ramp to Stop. Stop command clears active fault.

1 “Coast, CF" Coast to Stop. Stop command clears active fault.

2 "DC Brake, CF" DC Injection Braking Stop. Stop command clears active fault.

3 "DC BrkAuto,CF" DC Injection Braking Stop with Auto Shutoff.

« Standard DC Injection Braking for value set in A434 [DC Brake Time].
OR

« Drive shuts off if the drive detects that the motor is stopped.
Stop command clears active fault.

4 "Ramp” Ramp to Stop.
5 “Coast’ Coast to Stop.
6 “DC Brake” DC Injection Braking Stop.
7 "DC BrakeAuto” DC Injection Braking Stop with Auto Shutoff.
. gtRandard DC Injection Braking for value set in A434 [DC Brake Time].
« Drive shuts off if the drive detects that the motor is stopped.
Options 8 “Ramp+EMB,.CF” Ramp to Stop with EM Brake Control. Stop command clears active fault.
9 “Ramp+EM Brk" Ramp to Stop with EM Brake Contral.
10 “PointStp,CF” PointStop. Stop command clears Provides a method to stop at a constant distance instead of a fixed rate.

active fault. When a Stop command is given, the distance that is required for the machine to travel to
standstill based on the programmed maximum speed and deceleration time is
calculated. If the drive is running slower than the maximum speed, the function applies a
calculated deceleration time that allows the machine to travel to standstill in the same
distance based on the current speed.

It is recommended to use braking resistors or set A550 [Bus Reg Enable] to 0 “Disabled”
for better performance.

11 “PointStop”

Stop

PointStop. [Maximum Freq]

Speed

Calculated Stop Time

4 [Decel Time x] } Time
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P046 [Start Source 1] Related Parameters: b012, 064, C125
P048 [Start Source 2]
P050 [Start Source 3]

m Stop drive before changing this parameter.

Configures the start source of the drive. Changes to these inputs take effect as soon as they are entered. P46 [Start Source 1] is the factory default start source unless
overridden.
See Start and Speed Reference Control on page 49 for more information.

IMPORTANT  For all settings except when t064 [2-Wire Mode] is set to 1“Level Sense”, the drive must receive a leading edge from the
start input for the drive to start after a stop input, loss of power, or fault condition.

1 “Keypad" [Start Source 1] default
2 “Digln TrmBIk" [Start Source 2] default
Options 3 “Serial/DSI" [Start Source 3] default for PowerFlex 523
4 ”NetworkOpt"”)
5 “EtherNet/IP"? [Start Source 3] default for PowerFlex 525

(1) Select this setting if using the optional PowerFlex 25-COMM-E2P, 25-COMM-D, or 25-COMM-P adapters as the start source.
(2) Setting is specific to PowerFlex 525 drives only.

P047 [Speed Referencel] Related Parameters: C125
P049 [Speed Reference2]
P051 [Speed Reference3]

Selects the source of speed command for the drive. Changes to these inputs take effect as soon as they are entered. PO47 [Speed Referencel] is the factory default speed
reference unless overridden.
See Start and Speed Reference Control on page 49 for more information.

1 “Drive Pot” [Speed Referencel] default
"Keypad Freq”
“Serial/DSI" [Speed Reference3] default for PowerFlex 523
“Network Opt”m
“0-10V Input” [Speed Reference?] default

“4-20mA Input”

“Preset Freq”

“Anlg In Mult®@

“MOP”

10 “Pulse Input”

1 “PID1 Qutput’

12 “PID2 Output™™®

13 “Step Logic"(z’

14 “Encoder™?

15 “EtherNet/IP"® [Speed Reference3] default for PowerFlex 525
16 “Positioning"? Referencing from A558 [Positioning Mode]

O o N oo gl | NN

Options

(1) Select this setting if using the optional PowerFlex 25-COMM-E2P, 25-COMM-D, or 25-COMM-P adapters as the speed reference.
(2) Setting is specific to PowerFlex 525 drives only.

P052 [Average kWh Cost] Related Parameters: b025
Sets the average cost per kWh.

Default: 0.00
Values Min/Max: 0.00/655.35

Display: 0.01
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Basic Program Group (continued)

@ Stop drive before changing this parameter.
Resets all parameters to their factory default values. After a Reset command, the value of this parameter returns to zero.

Parameters that are NOT Reset when P053 =1

Parameters that are Reset when P053 = 3

Parameter Parameter Parameter Parameter Name
P030 [Language] C138 [EN Gateway Cfg 2] C159 [EN Data Out 3] P031 [Motor NP Volts]
€121 [Comm Write Mode] C139 [EN Gateway Cfg 3] C160 [EN Data Out 4] P033 [Motor OL] Current
C122 [Cmd Stat Select] C140 [EN Gateway Cfg 4] C161[Opt Data In 1] P034 [Motor NP FLA]
(123 [RS485 Data Rate] C141[EN Rate Cfg] C162 [Opt Data In 2] P035 [Motor NP Poles]
C124 [RS485 Node Addr] C143 [EN Comm Flt Actn] (163 [Opt Data In 3] A435 [DC Brake Level]
C124 [Comm Loss Action] C144 [EN Idle Flt Actn] C164 [Opt Data In 4] A484 [Current Limit 1]
C126 [Comm Loss Time] C145 [EN Flt Cfg Logic] C165 [Opt Data Qut 1] A485 [Current Limit 2]
(127 [RS485 Format] C146 [EN Fit Cfg Ref] C166 [Opt Data Out 2] A486 [Shear Pinl Level]
C128 [EN Addr Sel] C147 [EN Fit Cfg DL 1] C167 [Opt Data Out 3] A488 [Shear Pin2 Level]
C129 [EN IP Addr Cfg 1] C148 [EN FIt Cfg DL 2] C168 [Opt Data Out 4] A490 [Load Loss Level]
C130 [EN IP Addr Cfg 2] C149 [EN FIt Cfg DL 3] C169 [MultiDrv Sel] A496 [IR Voltage Drop]
CI31[EN IP Addr Cfg 3] C150 [EN Flt Cfg DL 4] C171 [Drv 1 Addr] A497 [Flux Current Ref]
C132 [EN IP Addr Cfg 4] C153 [EN Data In 1] C172 [Drv 2 Addr] A530 [Boost Select]
C133 [EN Subnet Cfg 1] C154 [EN Data In 2] C173 [Drv 3 Addr] A531 [Start Boost]
C134 [EN Subnet Cfg 2] C155 [EN Data In 3] C174 [Drv 4 Addr] A532 [Break Voltage]
C135 [EN Subnet Cfg 3] C156 [EN Data In 4] C175 [DSI 1/0 Cfg] A533 [Break Frequency]
136 [EN Subnet Cfg 4] CI57 [EN Data Out 1] g(rZOEPpa]rameters in Custom A534 [Maximum] Voltage
C137 [EN Gateway Cfg 1] C158 [EN Data Out 2]

0 “Ready/Idle" (Default)

1 “Param Reset’ Does not reset custom groups, parameter PO30 [Language], and communication parameters.
Options 2 “Factory Rset’ Restore drive to factory condition.

3 “Power Reset’ Resets only power parameters. Can be used when swapping power modules.

4 "Module Reset™ @

Power cycle of the drive, NO parameters are reset.

(1) Setting is available in PowerFlex 525 FRN 5.xxx and later.
(2) Setting is available in Powerflex 523 FRN 3.xxx and later.

P054 [Display Param]

Sets the parameter to display on the drive LCD display when the drive powers up.

Related Parameters: b001

0 “Keypad Disp” (Default)

Without ADC = shows last selected display parameter
Options With ADC = shows parameter b001 [Output Freq]

1 “Output Freq” Basic Display group parameters
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Programmable Digital Inputs

1062 [Digin TermBlk 02]  t063 [Digin TermBlk 03] Related Parameters: b012, b013, b014, P045, P046, P048, P049, P05, PO51, t064, t086, A410-
1065 [Digin TermBlk 05]  t066 [Digin TermBlk 06] AL25, A477, AG31, AL32, A433, ALdh, AL3b, ALL2, Ab43, A488, AB35, AB6O,

A562, A563, AS67, AST1

1067 [Digin TermBlk 07]  t068 [Digin TermBlk 08]
PowerFlex 525 only.

m Stop drive before changing this parameter.

Programmable digital input. Changes to these inputs take effect as soon as they are entered. If a digital input is set for a selection that is only usable on one input, no other input
can be set for the same selection.

0 “Not Used" Terminal has no function but can be read over network communications with b013 [Contrl In Status] and b014 [Dig In Status].

1 “Speed Ref 2" Selects P049 [Speed Reference2] as drive's speed command.

2 "Speed Ref 3" Selects P51 [Speed Reference3] as drive's speed command.

3 “StartSrc 2’ Selects P048 [Start Source 2] as control source to start the drive.

4 "Start Src 3’ Selects P050 [Start Source 3] as control source to start the drive.

5 “Spd+Strt 2" [Digln TermBlk 07] default.
Selects combination of P49 [Speed Reference2] and P048 [Start Source 2] as speed command with control source to start
the drive.

6 “Spd+Strt3” Selects combination of P051 [Speed Reference3] and P05Q [Start Source 3] as speed command with control source to start
the drive.

7 "Preset Freq" [Digin TermBlk 05] and [Digln TermBlk 06] default.

« Selects a preset frequency in Velocity mode (P047, PO4S, PO51 [Speed Referencex] = 1...15). See A410...A425 [Preset Freq x].

(PF523: only for Digln TermBlk 03,05, .+ Selects a preset frequency and position in Positioning mode (P047, P049, PO51 [Speed Referencex] = 16).

and08) See 1.200...L.214 [Step Units x] (only for PowerFlex 525 drives).
(PF525: only for Digln TermBlk 05...08)

IMPORTANT  Digital Inputs have priority for frequency control when programmed as Preset
Speed and are active. See Start Source and Speed Reference Selection on
page 49 for more information.

8 “Jog’

When input is present, drive accelerates according to the value set in A432 [Jog Accel/Decel] and ramps to the value set in
A431 [Jog Frequency].

« When input is removed, drive ramps to a stop according to the value set in A432 [Jog Accel/Decel].

« Avalid Start command overrides this input.

Options
9 “Jog Forward” [DigIn TermBlk 08] default.
Drive accelerates to A431 [Jog Frequency] according to A432 [Jog Accel/Decel] and ramps to a stop when input becomes
inactive. A valid Start command overrides this input.

10 “Jog Reverse” Drive accelerates to A431 [Jog Frequency] according to A432 [Jog Accel/Decel] and ramps to a stop when input becomes
inactive. A valid Start command overrides this input.

1 “Acc/Dec Sel2’ If active, determines which Accel/Decel time is used for all ramp rates except jog.
Can be used with option 29 “Acc/Dec Sel3” for additional Accel/Decel times. See A442 [Accel Time 2] for more information.

12 “Aux Fault’ When enabled, an FO02 “Auxiliary Input” fault occurs when the input is removed.

13 “Clear Fault’ When active, clears an active fault.

14 “RampStop,CF* Causes drive to immediately ramp to a stop regardless of how P45 [Stop Mode] is set.

15 “CoastStop,CF” Causes drive to immediately coast to a stop regardless of how P045 [Stop Mode] is set.

16 “DCInjStop,CF” Causes drive to immediately begin a DC Injection stop regardless of how P045 [Stop Mode] is set.

17 "MOP Up” Increases the value of A427 [MOP Freq] at the rate set in A430 [MOP Time].

18 “MOP Down” Decreases the value of A427 [MOP Freq] at the rate set in A430 [MOP Time].

19 “Timer Start') Clears and starts the timer function. May be used to control the relay or opto outputs.

20 “Counter In"™ Starts the counter function. May be used to control the relay or opto outputs.

21 “Reset Timer” Resets the internal active timer, d365 [Timer Status]. For more information, see Timer Function on page 215.

22 “Reset Countr” Resets the count in the accumulated internal active counter, d364 [Counter Status]. For more information,

see Counter Function on page 216.

23 "Rset Tim&Cnt" Resets both the internal active timer and accumulated internal active counter.
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Options

24 “Logic In ()

Logic function input number 1. May be used to control the relay or opto outputs (t076, t081 [Relay Outx Sel] and
1069, 1072 [Opto Outx Sel], options 11...14). May be used with StepLogic parameters L180...L187 [Stp Logic x].

25 “Logic In 2

Logic function input number 2. May be used to control the relay or opto outputs (t076, t081 [Relay Outx Sel] and
t069, t072 [Opto Outx Sel], options 11...14). May be used with StepLogic parameters L180...L187 [Stp Logic x].

26 “Current Lmt2"®

When active, A485 [Current Limit 2] determines the drive current limit level.

27 "Anlg Invert”

Inverts the scaling of the analog input levels set in
t091 [Anlg In 0-10V Lo] and t092 [Anlg In 0-10V Hi] or
t095 [Anlg In4-20mA Lo] and t096 [Anlg In4-20mA Hil.

28 "EM Brk Rise”

If EM brake function is enabled, this input releases the brake. See t086 [EM Brk Off Delay] for more information.

A

ATTENTION: If a hazard of injury due to movement of equipment or material exists,
an auxiliary mechanical braking device must be used.

29 “Acc/Dec Sel3

If active, determines which Accel/Decel time is used for all ramp rates except jog.

Used with option 11 “Acc/Dec Sel2” for the Accel/Decel times listed in this table. Option Description
29 M
0 [0 |Acc/Decl
0 |1 {Acc/Dec2
1 |0 |Acc/Dec3
1 |1 |Acc/Dec 4

30 “Precharge En"

Forces drive into precharge state. Typically controlled by auxiliary contact on the disconnect at the DC input to the drive. If
this input is assigned, it must be energized for the precharge relay to close and for the drive to run. If it is de-energized, the
pre-charge relay opens and the drive coasts to a stop.

31 “Inertia Dcel”

Forces drive into Inertia ride-through state. The drive attempts to regulate the DC bus at the current level.

32 “Sync Enable”

Must be used to hold the existing frequency when Sync Time is set to enable speed synchronization. When this input is
released the drive accelerates to the commanded frequency in A571 [Sync Time].

33 “Traverse Dis"

When an input is programmed the traverse function is disabled while this input is active. See Ab67 [Max Traverse].

34 "Home Limit™®

In Positioning mode, indicates that the drive is at the home position. See Appendix E for more information on Positioning.

35 “Find Home'®

In Positioning mode, causes the drive to return to the Home position when a Start command is issued.

Uses A562 [Find Home Freq] and A563 [Find Home Dir] until the “Home Limit” input is activated. If it passes this point, it then
runs in the reverse direction at 1/10th the frequency of [Find Home Freq] until the “Home Limit" is activated again. As long as
this input is active, any start command causes the drive to enter the homing routine. Only functions if in Positioning mode.
Once the Find Home routine has finished, the drive stops. See Appendix E for more information on Positioning.

36 “Hold Step"™?

In Positioning mode, overrides other inputs and causes the drive to remain at its current step (running at zero speed once it
reaches its position) until released.

While in “Hold", the drive ignores any input command that would normally result in a move to a new step. Timers continue to
run. Therefore, when the Hold is removed, the drive must see any required digital inputs transition (even if they already
transitioned during the hold), but it does not reset any timer. See Appendix E for more information on Positioning.

37 "Pos Redefine'®

In Positioning mode, resets the home position to the current position of the machine. See Appendix E for more information on
Positioning.

38 “Force DC”

If the drive is not running, causes the drive to apply a DC Holding current (A435 [DC Brake Level], ignoring A434 [DC Brake
Time]) while the input is applied.

39 “Damper Input’

When active, drive is allowed to run normally.
When inactive, drive is forced into sleep mode and is prevented from accelerating to command speed.

40 “Purge’l)

Starts the drive at A433 [Purge Frequency] regardless of the selected control source. Supersedes the keypad Control function
and any other control command to take control of the drive. Purge can occur, and is operational, at any time whether the
drive is running or stopped regardless of the selected logic source selection. If a valid stop (other than from comms or SW
enable) is present, the drive will not start on the purge input transition.

A\

ATTENTION: If a hazard of injury due to movement of equipment or material exists,
an auxiliary mechanical braking device must be used.

41 "Freeze-Fire"

When inactive, causes an immediate F034 “Function Loss” fault. Use to safely bypass the drive with an external switching
device.

42 "SW Enable”

Works like an interlock that has to be active for the drive to run.
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43 "SherPin1 Dis”

Disables shear pin 1but leaves shear pin 2 active. If A488 [Shear Pin 2 Level] is greater than 0.0 A, shear pin 2 is enabled.

44 Reserved

45 Reserved

46 Reserved

47 Reserved

48 “2-Wire FWD"

[Digln TermBlk 02] default. Select 2-Wire FWD for this input. Drive Start Condition Matrix

(only for Digln TermBlk 02) Select this option and set P46, P48 or P05Q [Start Source x] to 2 “Digln TrmBIK' to
configure [Start Source ] to a 2-wire run forward mode. Also see t064 [2-Wire for t062 and t063
Mode] for level trigger settings. 1062 Setting
49 “3-Wire Start” Select 3-Wire Start for this input. 1063 3-Wire |2-Wi
(only for Digln TermBlk 02) Select this option and set P46, P048 or P50 [Start Source x] to 2 “Digln TrmBIK" to Setti S; rltre F;Illlre
configure [Start Source x] to a 3-wire start mode. SNy a
Options 50 “2-Wire REV" [Digln TermBlk 03] default. Select 2-Wire REV for this input. 2-Wire REV E[In’ﬁ o lok
(only for DigIn TermBlk 03) Select this option and set P46, P048 or P50 [Start Source x] to 2 “Digln TrmBlK” to start
configure [Start Source x] to a 2-wire run reverse mode. Also see t064 [2-Wire
Mode] for level trigger settings. 3-Wire Dir | 0K Drive will
For PowerFlex 523 drives, this setting is disabled If [Digln TermBlk 03] is set to not start
7 "Preset Freq'".
51 “3-Wire Dir" - .
(only for Digin TermBlk 03) Select 3-Wire Dir for this input.

Select this option and set P46, P048 or P50 [Start Source x] to 2 “Digln TrmBlK" to
change the direction of [Start Source x].

For PowerFlex 523 drives, this setting is disabled If [Digln TermBlk 03] is set to

7 "Preset Freq".

52 "Pulse Train"

(PF523: only for Digln TermBlk 05)
(PF525: only for Dign TermBlk 07)

Select pulse train for this input.
Use PO47, PO49 and P051 [Speed Referencex] to select pulse input.
Jumper for Digln TermBIk 05 or 07 Sel must be moved to Pulse In.

(1) This function may be tied to one input only.
(2) Setting is specific to PowerFlex 525 drives only.

t064 [2-Wire Mode]
@ Stop drive before changing this parameter.

Programs the mode of trigger only for t062 [Digln TermBlk 02] and t063 [Digln TermBlk 03] when 2-wire option is being selected as P046, P048 or P50 [Start Source x].

0 “Edge Trigger” (Default)

Standard 2-Wire operation.

1 “Level Sense”

Options

/0 Terminal 01 “Stop” = Coast to stop. Drive will restart after a Stop command when:
- Stop is removed
and
- Start is held active
1/0 Terminal 03 “Run REV”

ATTENTION: Hazard of injury exists due to unintended operation. When t064 [2-Wire
Mode] is set to option 1, and the Run input is maintained, the Run inputs do not need to
be toggled after a Stop input for the drive to run again. A Stop function is provided only
when the Stop input is active (open).

Powerflex 525 drive should only be controlled from the Digital Input Terminal Blocks.
This should NOT be used with any other DSI or Network device.

2 ATTENTION: When operating in 2-Wire Level Sense (Run Level), the PowerFlex 523 and

2 "Hi-Spd Edge”

IMPORTANT  There is greater potential voltage on the output terminals when using this option.

Outputs are kept in a ready-to-run state. The drive responds to a Start command within 10 ms.
« 1/0 Terminal 01 “Stop” = Coast to stop.
« 1/0 Terminal 03 “Run REV"

3 “Momentary”

« Drive will start after a momentary input from either the Run FWD input (I/0 Terminal 02) or the Run REV input (I/0 Terminal
03).
« 1/0 Terminal 01Stop” = Stop according to the value set in PO45 [Stop Mode].
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Programmable Digital Outputs

1069 [Opto Outl Sel] Related Parameters: P046, P048, P050, t070, t073, t077, t082,
1072 [Opto Out2 Sel] 1086, t087, t093, 1094, 1097, Ab41, AbG4

PowerFlex 525 only.
Determines the operation of the programmable digital outputs.

Options Setting Output Changes State When... Hysteresis
0 “Ready/Fault’ Opto outputs are active when power is applied. Indicates that the drive s ready for operation. Opto None

outputs are inactive when power is removed or a fault occurs.
1 “At Frequency” Drive reaches commanded frequency. 0.5 Hz above; 1.0 Hz below
2 "MotorRunning” Motor is receiving power from the drive. None
3 "Reverse” Drive is commanded to run in reverse direction. None
4 "Motor Overld” Motor overload condition exists. 100 ms time delay on or off
5 “Ramp Reg" ?aaurmrger%utl)ggourrlr?nrg.od|fy|ng the programmed accel/decel times to avoid an overcurrent or overvoltage 100 ms time delay on or off
6 “Above Freq” Drive exceeds the frequency (Hz) value set in t070 or t073 [Opto Outx Level]. 100 ms time delay on or off
7 "Above Cur” Drive exceeds the current (% Amps) value set in t070 or t073 [Opto Outx Level].

IMPORTANT  Value for t070 or t073 [Opto Outx Level] must be entered in percent|100 ms time delay on or off
of drive rated output current.
8 “Above DCVolt” Drive exceeds the DC bus voltage value set in t070 or t073 [Opto Outx Level]. 100 ms time delay on or off
9 “Retries Exst" Value set in Ab41 [Auto Rstrt Tries] is exceeded. None
10 “Above Anlg V" Analog input voltage (0..10V input) exceeds the value set in t070 or t073 [Opto Outx Level].
IMPORTANT Do not use f {033 [10V Bipolar Enbl] is Set to 1 ‘Bi-Polar In'. 100ms fime delay on or off

11 “Above PF Ang” Power Factor angle exceeds the value set in t070 or t073 [Opto Outx Level]. 100 ms time delay on or off
12 “Anlg In Loss” Analog input loss has occurred. Program t09% [Anlg In V Loss] or t097 [Anlg In mA Loss] for desired action {On, 2 mA/ 1V

when input loss occurs. 0ff, 3 mA/ +1.5V
13 “ParamControl” Output is directly controlled by the state pf thg t070 or t073 [Opto Outx Level]. A value of O causes the None

output to turn off. A value of 1 or greater in this parameter causes the output to turn on.
14 “NonRec Fault’ « Value set in A541 [Auto Rstrt Tries] is exceeded or

« Ab#41 [Auto Rstrt Tries] is not enabled or None

« A non-resettable fault has occurred.
15 “EM Brk Cntrl" EM Brake is energized. Program t087 [EM Brk On Delay] and t086 [EM Brk Off Delay] for desired action. | None
16 “Thermal OL Relay energizes when thermal Motor overload gounter is above the value set in t077 or {082 [Relay Outx None

Level]. It also energizes if the drive is within 5 °C of the drive overheat trip point.
17 "Amb OverTemp” Relay energizes when control module over temperature occurs. None
18 “Local Active” Active when drive PO46, P048 or P50 [Start Source x] is in local keypad control. None
19 “Comm Loss” Active when communication is lost from any comm source with reference or control. None
20 “LogicIn 1 An input is programmed as “Logic Input 1" and is active. None
21 “LogicIn2" An input is programmed as “Logic Input 2" and is active. None
22 "Logic1& 2 Both Logic inputs are programmed and active. None
23 “LogicTor 2" One or both Logic inputs are programmed and ane or both is active. None
24 “StpLogic Out” Drive enters StepLogic step with Command Word set to enable Logic output. None
25 “Timer Out’ Timer has reached the value set in t070 or t073 [Opto Outx Level] or not timing. None
26 “Counter Out” Counter has reached the value set in t070 or t073 [Opto Outx Level] or not counting. None
27 "Mt Position” Drive is in Positioning mode and has reached the commanded position. Tolerance is adjusted with A5G4

[Encoder Pos Tol].
28 “At Home" EriveT isl]in Positioning mode and has reached the home position. Tolerance is adjusted with A564 [Encoder |

os Tol].

29 “Safe-0ff" Both safe-off inputs are active. -
30 ”SafeTqurmit”m Both safe-off inputs are inactive (closed). -
31 “AutoRst Ctdn"™ Drive is counting down to an automatic restart. -

(1) Setting is available in FRN 5.xxx and later.
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Programmable Digital Outputs (Continued)

Default:
Opto Out1 Sel: 2
Values Opto Out2 Sel: 1
Min/Max: 0/31
Display: 1
1070 [Opto Outl Level] Related Parameters: t069, 1072

1073 [Opto Out2 Level]
W 32-bit parameter.
PowerFlex 525 only.

Determines the on/off point for the digital outputs when t069 or t072 [Opto Outx Sel] is set to the values shown below.

Min/Max Value Range Based on [Opto Outx Sel] Setting
6: [0.500Hz  |10:/0.100%  |1:|o1.90s |20 |on

7: 10..180% n|on 17: {1..9999 counts |26: |0..150%
8: [0..815V 13 10...800 18:10..180° -
Default: 0.0
Values Min/Max: 0.0/93%9.0
Display: 0.1

1071 [Opto Outl LevelF]
1074 [Opto Out2 LevelF]

PowerFlex 525 only.
Determines the on/off point (fractional portion) for the digital outputs.

Default: Read Only
Values Min/Max: 0.0/09s
Display: 01s

1075 [Opto Out Logic]
PowerFlex 525 only.
Determines the logic (Normally Open/NO or Normally Closed/NC) of the digital outputs only.

Setting | Digital Out 1 Logic Digital Out 2 Logic
0 NO NO
1 NC NO
2 NO NC
3 NC NC
Default: 0
Values Min/Max: 03
Display: 1
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Programmable Relay Outputs

1076 [Relay Out1 Sel]

1081 [Relay Out2 Sel]
PowerFlex 525 only.

Related Parameters: PO46, P048, P50, 1070, 1073, t077, t082, t086, t087, t093, 1094, t097, AS41,

Determines the operation of the programmable output relay.

Options

Output Relay Changes State When...

Hysteresis

0 “Ready/Fault’

Relay changes state when power is applied. Indicates that the drive is ready for operation. Relay returns
drive to shelf state when power is removed or a fault occurs.

None

fault from occurring.

1 "At Frequency” Drive reaches commanded frequency. 0.5 Hz above; 1.0 Hz below
2 "MotorRunning” Motor is receiving power from the drive. None

3 "Reverse” Drive is commanded to run in reverse direction. None

4 "Motor Overld” Motor overload condition exists. 100 ms time delay on or off
5 “Ramp Reg" Ramp regulator is modifying the programmed accel/ decel times to avoid an overcurrent or overvoltage

100 ms time delay on or off

6 “Above Freq"

Drive exceeds the frequency (Hz) value set in t077 or t082 [Relay Outx Level].

100 ms time delay on or off

7 "Above Cur”

Drive exceeds the current (% Amps) value set in t077 or t082 [Relay Outx Level].

IMPORTANT  Value for t077 or t082 [Relay Outx Level] must be entered in
percent of drive rated output current.

100 ms time delay on or off

8 “Above DCVolt"

Drive exceeds the DC bus voltage value set in t077 or t082 [Relay Outx Level].

100 ms time delay on or off

9 “Retries Exst”

Value set in AB41 [Auto Rstrt Tries] is exceeded.

None

10 “Above Anlg V"

Analog input voltage (0..10V input) exceeds the value set in t077 or t082 [Relay Outx Level].

IMPORTANT Do not use if t093 [10V Bipolar Enbl] is set to 1“Bi-Polar In".

100 ms time delay on or off

11 “Above PF Ang”

Power Factor angle exceeds the value set in t077 or t082 [Relay Outx Level].

100 ms time delay on or off

12 “Anlg In Loss” Analog input loss has occurred. Program t034 [Anlg In V Loss] or t097 [Anlg In mA Loss] for desired action |0On, 2 mA/ £V
when input loss occurs. 0ff, 3 mA/ +1.5V
13 “ParamControl” Output is directly controlled by the state of the t077 or t082 [Relay Outx Level]. A value of O causes the None
output to turn off. A value of 1 or greater in this parameter causes the output to turn on.
14 “NonRec Fault’ « Value set in A541 [Auto Rstrt Tries] is exceeded or
« A541 [Auto Rstrt Tries] is not enabled or None
« A non-resettable fault has occurred.
15 “EM Brk Cntr!” EM Brake is energized. Program t087 [EM Brk On Delay] and t086 [EM Brk Off Delay] for desired action. None
16 “Thermal OL" Relay energizes when thermal Motor overload counter is above the value set in t077 or t082 [Relay Outx None
Level]. It also energizes if the drive is within 5 °C of the drive overheat trip point.
17 “Amb OverTemp” Relay energizes when control module over temperature occurs. None
18 “Local Active Active when drive PO46, P048 or P50 [Start Source x] is in local keypad control. None
19 “Comm Loss" Active when communication is lost from any comm source with reference or control. None
20 “Logic In 10 An input is programmed as “Logic Input 1" and is active. None
21 “Lagic In 20 An input is programmed as “Logic Input 2" and is active. None
22 “"Logic1& 20 Both Logic inputs are programmed and active. None
23 “Logic Tor 210 One or both Logic inputs are programmed and one or both is active. None
24 “StpLogic Out™ Drive enters StepLogic step with Command Word set to enable Logic output. None
25 “Timer Out’ Timer has reached the value set in t077 or t082 [Relay Outx Level] or not timing. None
26 “Counter OQut’ Counter has reached the value set in t077 or t082 [Relay Outx Level] or not counting. None

27 “At Position”"

Drive is in Positioning mode and has reached the commanded position. Tolerance is adjusted with A5G4
[Encoder Pos Tol].

28 “At Home'D

Drive is]in Positioning mode and has reached the home position. Tolerance is adjusted with A564 [Encoder
Pos Tol].

29 “Safe-0ff™

Both safe-off inputs are active.

30 “SafeTgPermit ™M

Both safe-off inputs are inactive (closed).

31 "AutoRst Ctdn"™?

Drive is counting down to an automatic restart.

(1) Setting is specific to PowerFlex 525 drives only.
(2) Setting is available in FRN 5.xxx and later.
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Default:

Relay Out] Sel: 0
Values Relay Out2 Sel: 2

Min/Max: 0/31

Display: 1

1077 [Relay Out1 Level]
1082 [Relay Out2 Level]
PowerFlex 525 only.

W 32-bit parameter.

Determines the on/off point for the output relay when t076 or t081 [Relay Outx Sel] is set to the values shown below.

Min/Max Value Range Based On [Relay Outx Sel] Setting

Related Parameters: t076, t

81

6:  [0..500 Hz 10: {0..100% 16:  |0..9999 s 20: (0N
7. 10..180% 1 {0n 17: {1..9999 counts 26: {0..150%
8 [0..81V 13: 10..800 18: |0.180°C -

Default: 0.0
Values Min/Max: 0.0/9999.0

Display: 01

1078 [RelayOutl LevelF]
1083 [RelayOut2 LevelF]
PowerFlex 525 only.

Determines the on/off point (fractional portion) for the output relay.

Default: Read Only
Values Min/Max: 0.0/09s
Display: 01s

1079 [Relay 10n Time]

084 [Relay 2 On Time]
(PFs25) PowerFlex 525 only.

Sets the delay time before Relay energizes after required condition is met.

Default: 00s
Values Min/Max: 0.0/600.0 s
Display: 01s

1080 [Relay 10ff Time]
1085 [Relay 2 Off Time]
PowerFlex 525 only.

Sets the delay time before Relay de-energizes after required condition ceases.

Default: 00s
Values Min/Max: 0.0/600.0 s
Display: 01s
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Terminal Block Group (continued)

1086 [EM Brk Off Delay] Related Parameters: P045

Sets the time that the drive remains at minimum frequency before ramping up to the commanded frequency (and engaging the brake cail relay) if Electromechanical (EM) Brake
Control Mode is enabled with P45 [Stop Mode].

Frequency

[EM Brk On Delay]

[EM Brk Off Delay]
« «

> 2,
| R %
< S &

___________________________

[Minimum Freq] » |- .

V'S VN PN VN PN
Start EM Brk Stop . EMBrk Drive stops
commanded energized (Off) commanded de-energized (On)
Default: 2.00s
Values Min/Max: 0.00/10.00 s
Display: 0.01s

Related Parameters: P045

1087 [EM Brk On Delay]
Sets the time that the drive remains at minimum frequency (after releasing the brake coil relay) before stopping if EM Brake Control Mode is enabled with P45 [Stop Mode].

Frequency

[EM Brk On Delay]
v ' '
0@(0/ 34 ’1

___________________________

[Minimum Freq] b |- .

V'S VN PN VN PN
Start EM Brk Stop ~ EMBrl Drive stops
commanded energized (0ff) commanded de-energized (On)
Default: 2.00s
Values Min/Max: 0.00/10.00 s
Display: 0.01s
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088 [Analog Out Sel]

The 0...10V, 0...20 mA or 4...0 mA analog output can be used to provide a signal proportional to several drive conditions. This parameter also selects which analog calibration
parameters to use.!)

Terminal Block Group (continued)

Related Parameters: t030

Options Output Range Minimum Output Value Eﬂ:mlggtgﬁ: xfglﬂf = Filter) Related Parameter
0 “Outfreq0-10 0-10V 0V=0Hz [Maximum Freq] None b001
1 “OutCurr 0-10" 0-10v 0V=0A 200% Drive Rated Current Filter A b003
2 "OutVolt 0-10" 0-10v ov=0v 120% Drive Rated Output Volts None b004
3 "OutPowr 0-10 0-10v 0V=0kwW 200% Drive Rated Power Filter A b017
4 "OutTorq 0-10" 0-10v 0V=0A 200% Drive Rated Current Filter A d382
5 “TstData 0-10" 0-10v 0V=0000 65535 (Hex FFFF) None -

6 “Setpnt 0-10 0-10v 0vV=0% 100.0% Setpaint setting None t090
7 "DCVolt 0-10" 0-10v ov=0v 100.0% of trip value None b005
8 “Outfreq 0-20" 0-20 mA 0mA=0Hz [Maximum Freq] None b001
9 “OutCurr 0-20" 0-20 mA 0mA=0A 200% Drive Rated Current Filter A b003
10 “OutVolt 0-20" 0-20 mA 0mA=0V 120% Drive Rated Output Volts None b004
T “OutPowr 0-20" 0-20 mA 0mA=0kW 200% Drive Rated Power Filter A b017
12 “OutTorg 0-20" 0-20 mA 0mA=0A 200% Drive Rated Current Filter A d382
13 “TstData 0-20" 0-20 mA 0 mA=0000 65535 (Hex FFFF) None -

14 “Setpnt 0-20" 0-20 mA 0mA=0% 100.0% Setpaint setting None t090
15 “DCVolt 0-20" 0-20 mA 0mA=0V 100.0% of trip value None b005
16 “Outfreq 4-20" 4-20 mA 4mA=0Hz [Maximum Freq] None b001
17" “OutCurr 4-20" 4-20 mA 4mA=0A 200% Drive Rated Current Filter A b003
18 “OutVolt 4-20" 4-20 mA 4mA=0V 120% Drive Rated Output Volts None b004
19 “OutPowr 4-20" 4-20 mA 4mA=0KkW 200% Drive Rated Power Filter A b017
20 "OutTorq 4-20" 4-20 mA 4mA=0A 200% Drive Rated Current Filter A d382
21 "TstData 4-20" 4-20 mA 4mA=0000 65535 (Hex FFFF) None -

22 "Setpnt 4-20" 4-20 mA 4mA=0% 100.0% Setpaint setting None t090
23 "DCVolt 4-20" 4-20 mA 4mA=0V 100.0% of trip value None b005

(1) Filter Ais a single pole digital filter with a 162 ms time constant. Given a 0...100% step input from a steady state, the output of Filter A takes 500 ms to get to 35% of maximum, 810 ms to get to 99%,

and 910 ms to get to 100%.

Default: 0
Values Min/Max: 0/23
Display: 1

(1) Parameter is also available in PowerFlex 523 FRN 3.xxx and later. PowerFlex 523 Series B drive is required.

1089 [Analog Out High]

Scales the maximum output value (V or mA) when the source setting is at maximum.”

Default: 100%
Values Min/Max: 0/800%
Display: 1%

(1) Parameter is also available in PowerFlex 523 FRN 3.xxx and later. PowerFlex 523 Series B drive is required.

1090 [Anlg Out Setpt]
Sets the percentage of output desired when t088 [Analog Out Sel] is set to 6, 14 or 22 “Analog Setpoint”.”)

Related Parameters: t088

Default: 0.0%
Values Min/Max: 0.0100.0%
Display: 01%

(1) Parameter is also available in PowerFlex 523 FRN 3.xxx and later. PowerFlex 523 Series B drive is required.
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Terminal Block Group (continued)

091 [Anlg In 0-10V Lo] Related Parameters: P043, t092, t093
E Stop drive before changing this parameter.
Sets the percentage (based on 10V) of input voltage applied to the 0...10V analog input that is used to represent P043 [Minimum Freq].

Analog inversion can be accomplished by setting this value larger than t092 [Anlg In 0-10V Hi].
I t093 [10V Bipolar Enbl] is set to 1“Bi-Polar In", this parameter is ignored.

Default: 0.0%
Values Min/Max: 0.0/200.0%
Display: 01%
1092 [Anlg In 0-10V Hi] Related Parameters: P044, t091, t093

m Stop drive before changing this parameter.

Sets the percentage (based on 10V) of input voltage applied to the 0...10V analog input that is used to represent P044 [Maximum Freq].
Analog inversion can be accomplished by setting this value smaller than t091 [Anlg In 0-10V Lo].
If t093 [10V Bipolar Enbl] is set to 1“Bi-Polar In", the same value applies to positive and negative voltage.

Default: 100.0%
Values Min/Max: 0.0/200.0%
Display: 01%
093 [10V Bipolar Enbl] Related Parameters: t091, 1092

(PFs25) PowerFlex 525 only.

Enables/disables bi-polar control. In bi-polar mode direction is commanded by the polarity of the voltage.
If bi-polar control is enabled, P043 [Minimum Freq] and t091 [Anlg In 0-10V Lo] are ignored.

. 0 “Uni-Polar In" (Default) 0..10V only
Options -
1 “Bi-Polar In" 10V
1094 [Anlg InV Loss] Related Parameters: P043, PO44, A426, A427

Sets the response to a loss of input. When the 0...10V input (or -10...+10V) is used for any reference, any input less than 1V is reported as a signal loss. Input must exceed 1.5V for
the signal loss condition to end.
If enabled, this function affects any input that is being used as a speed reference, PID reference or PID setpoint in the drive.

0 “Disabled” (Default)
“Fault (F29)

"Stop”

“Zero Ref"

“Min Freq Ref”
“Max Freq Ref”
“Key Freq Ref”
“MOP Freq Ref”
“Continu Last"

Options

O N o ol NN

1095 [Anlg In4-20mA Lo] Related Parameters: P043, t096
m Stop drive before changing this parameter.

Sets the percentage (based on 4...20 mA) of input current applied to the 4...20 mA analog input that is used to represent PO43 [Minimum Freq].
Analog inversion can be accomplished by setting this value larger than t096 [Anlg In4-20mA Hi].

Default: 0.0%
Values Min/Max: 0.0/200.0%
Display: 01%
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Terminal Block Group (continued)

1096 [Anlg In4-20maA Hi] Related Parameters: P044, t095
E Stop drive before changing this parameter.

Sets the percentage (based on 4...20 mA) of input current applied to the 4...20 mA analog input that is used to represent PO44 [Maximum Freq].
Analog inversion can be accomplished by setting this value smaller than t035 [Anlg In4-20mA Lo].

Default: 100.0%
Values Min/Max: 0.0/200.0%
Display: 01%
097 [Anlg In mA Loss] Related Parameters: P43, PO44, A426, A427

Sets the response to a loss of input. When the 4...20 mA input is used for any reference, any input less than 2 mA is reported as a signal loss. Input must exceed 3 mA for the signal
loss condition to end.
If enabled, this function affects any input that is being used as a speed reference or PID reference or PID setpoint in the drive.

0 "Disabled” (Default)

“Fault (F29)"

“Stop”

"Zero Ref”

Options “Min Freq Ref”

“Max Freq Ref”

“Key Freq Ref”

“MOP Freq Ref”

O N oo gl NN

“Continu Last”

1099 [Analog In Filter] Related Parameters: t091, 1092, t095, t096

Sets the level of additional filtering of the analog input signals. The higher number increases filtering and decreases bandwidth. Each setting doubles the applied filtering
(1= 2x filter, 2= 4x filter, and so on). No additional filtering is applied when set to “0".

Default: 0
Values Min/Max: 0/14
Display: 1
1098 [Anlg Loss Delay] Related Parameters: t094, t097

Sets the length of time after power-up during which the drive detects no analog signal loss.
Response to an analog signal loss is set in t034 or t097 [Analog In x Loss].

Default: 00s
Values Min/Max: 0.0/20.0s
Display: 01s
1100 [Sleep-Wake Sel] Related Parameters: 1101, {102, {103

Drive “sleeps” if the appropriate analog input drops below the set 101 [Sleep Level] for the time set in t102 [Sleep Time] and the drive is running. When entering sleep mode the
drive ramps to zero and the run indicator on the keypad display flashes to indicate that the drive is in “sleep” mode.

When the appropriate analog input rises above the set [Wake Level], the drive “wakes” and ramps to the commanded frequency.

Inversion can be accomplished by setting [Sleep Level] to a higher setting than t103 [Wake Level].

damage and/or personal injury can result if this parameter is used in an inappropriate application. In addition, all applicable

ATTENTION: Enabling the Sleep-Wake function can cause unexpected machine operation during the Wake mode. Equipment
A local, national, and international codes, standards, regulations or industry guidelines must be considered.

0 “Disabled"” (Default)

onti 1 “0-10V Input’ Sleep enabled from 0...10V Analog Input 1
ions
P 2 "4-20mA Input’ Sleep enabled from 4...20 mA Analog Input 2
3 “Command Freq” Sleep enabled based on drive commanded frequency
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1101  [Sleep Level]
Sets the analog input level that the drive must reach to enter sleep mode.

Default: 10.0%
Values Min/Max: 0.0100.0%
Display: 01%

1102 [Sleep Time]
Sets the analog input time that the drive must stay below to enter sleep mode.

Default: 00s
Values Min/Max: 0.0/600.0's
Display: 01s

103 [Wake Level]
Sets the analog input level that the drive must reach to wake from sleep mode.

Default: 15.0%
Values Min/Max: 0.0/100.0%
Display: 01%

t104 [Wake Time]
Sets the analog input time that the drive must stay above to wake from sleep mode.

Default: 00s
Values 0.0/600.0 s
1 “FaultDisable” 01s

1105 [Safety Open En]
PowerFlex 525 only.
Sets the action when bath safety inputs (Safety 1and Safety 2) are disabled (de-energized - no power is applied).

0 “FaultEnable” (Default)

Options -
1 “FaultDisable”

1106 [SafetyFlt RstCfg]
(PF525) PowerFlex 525 only.

(With FRN 5.xxx and later.)
Sets the method of resetting fault F111 “Safety Hardware” either with a power cycle or fault clear operation.

. 0 “PwrCycleRset” (Default) Reset fault F111 using power cycle.
Options

1 “FItCIr Reset” Reset fault F111 using fault clear mechanism without power cycle.
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Communications Group

C121 [Comm Write Mode]
Saves parameter values in active drive memory (RAM) or in drive nonvolatile memory (EEPROM).

A ATTENTION: If Automatic Drive Configuration (ADC) is used, this parameter must remain at its default value of 0 “Save".

IMPORTANT  Parameter values set prior to setting 1"RAM only’ are saved in RAM.

0 “Save” (Default)

Options
T “RAM only”

C122 [Cmd Stat Select]
PowerFlex 525 only.

Selects velocity-specific or position/fibers-specific Command and Status Word bit definitions for use over a communication network. See Writing (06) Logic Command Data on
page 207 for more information. This parameter cannot be changed when an 1/0 connection is established through the communication adapter or the drive's embedded EtherNet/
IP port.

0 “Velocity” (Default)

Options —
1 “Position

C123 [RS485 Data Rate]

Sets the communications rate (bits/second) for the RS-485 port. A reset or power cycle is required after selection is made.

0 "1200"

“2400"

. “4800"
Options

1

2

3 "9600" (Default)
4 "19200"

5

“38400"

C124 [RS485 Node Addr]
Sets the Modbus drive node number (address) for the RS-485 port if using a network connection. A reset or power cycle is required after selection is made.

Default: 100
Values Min/Max: 11247
Display: 1
€125 [Comm Loss Action] Related Parameters: P045

Sets the drive's response to a loss of connection or excessive communication errors on the RS-485 port.
0 “Fault’ (Default)

oot 1 “Coast Stop” Stops drive using “Coast to stop”.
ions
P 2 "Stop” Stops drive using P045 [Stop Mode] setting.
3 “Continu Last" Drive continues operating at communication commanded speed that is saved in RAM.
€126 [Comm Loss Time] Related Parameters: C125

Sets the time that the drive remains in communication loss with the RS-485 port before taking the action specified in C125 [Comm Loss Action]. See Appendix C for more
information.

IMPORTANT  This setting is effective only if I/0 that controls the drive is transmitted through the RS-485 port.

Default: 50s
Values Min/Max: 0./60.0s
Display: 01s
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Communications Group (continued)

C127 [RS485 Format]
Determines the details that are related to the specific Modbus protocal used by the drive. A reset or power cycle is required after selection is made.

0 "RTU 8-N-1" (Default)
1 “RTU 8-E-1"
2 "RTU8-0-1"
3 "RTU 8-N-2"
4
5

Options

“RTU 8-E-2
“RTU 8-0-2"

C128 [EN Addr Sel] Related Parameters: C129-C132, C133-C136, C137-C140
PowerFlex 525 only.

Enables the IP address, subnet mask, and gateway address to be set with a BOOTP server. Identifies the connections that would be attempted on a reset or power cycle.
A reset or power cycle is required after selection is made.

1 "Parameters”
2 "BOOTP” (Default)

Options

C129 [EN IP Addr Cfg 1] Related Parameters: C128
C130 [EN IP Addr Cfg 2]
C131 [EN IP Addr Cfg 3]
C132 [EN IP Addr Cfg 4]

(PF525) PowerFlex 525 only.
Sets the bytes in the IP address. A reset or power cycle is required after selection is made.
192.168.1.62

[EN IP Addr Cfg 1]
[ENIP Addr Cfg 2]
[EN IP Addr Cfg 3]
[EN IP Addr Cfg 4]

IMPORTANT (128 [EN Addr Sel] must be set to 1“Parameters"”.

Default: 0
Values Min/Max: 0/255
Display: 1
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C133 [EN Subnet Cfg 1] Related Parameters: C128
C134 [EN Subnet Cfg 2]

C135 [EN Subnet Cfg 3]

C136 [EN Subnet Cfg 4]

PowerFlex 525 only.
Sets the bytes of the subnet mask. A reset or power cycle is required after selection is made.
255.255.255.0

[EN Subnet Cfg 1]
[EN Subnet Cfg 2]
[EN Subnet Cfg 3]
[EN Subnet Cfg 4]

IMPORTANT  C128 [EN Addr Sel] must be set to 1“Parameters”.

Default: 0
Values Min/Max: 0/255
Display: 1
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Communications Group (continued)

C137 [EN Gateway Cfg 1]
C138 [EN Gateway Cfg 2]
C139 [EN Gateway Cfg 3]
C140 [EN Gateway Cfg 4]

PowerFlex 525 only.
Sets the bytes of the gateway address. A reset or power cycle is required after selection is made.

192.168.1.1

[EN Gateway Cfg 1]
[EN Gateway Cfg 2]
[EN Gateway Cfg 3]
[EN Gateway Cfg 4]

Related Parameters: C128

IMPORTANT (128 [EN Addr Sel] must be set to 1"Parameters"”.

Default: 0
Values Min/Max: 0/255
Display: 1

Cl41 [EN Rate Cfg]
PowerFlex 525 only.
Sets the network data rate at which EtherNet/IP communicates. A reset or power cycle is required after selection is made.

“Auto detect” (Default)

“10Mbps Full”

“100Mbps Full’

0
1
Options 2 "10Mbps Half"
3
4

“100Mbps Half”

C143 [EN Comm Fit Actn] Related Parameters: P045, C145, C146, C147-C150

PowerFlex 525 only.

Sets the action that the EtherNet/IP interface and drive takes if the EtherNet/IP interface detects that Ethernet communications have been disrupted.

IMPORTANT  This setting is effective only if I/0 that controls the drive is transmitted through the EtherNet/IP interface.

of the EtherNet/IP interface and connected drive if communications are disrupted. By default, this parameter faults the
drive. You can set this parameter so that the drive continues to run. Precautions should be taken to ensure that the setting

2 ATTENTION: Risk of injury or equipment damage exists. Parameter C143 [EN Comm Flt Actn] lets you determine the action

of this parameter does not create a risk of injury or equipment damage. When commissioning the drive, verify that your

system responds correctly to various situations (for example, a disconnected drive).

0 “Fault’ (Default)
1 “Stop” Drive stops per P045 [Stop Mode] setting.
Options 2 "“Zero Data” Note: The Reference and Datalink values that are transmitted to the drive are set to “0".
3 "Hold Last" Note: The Logic Command, Reference, and Datalink values that are transmitted to the drive are held at their last value.
4 "Send Flt Cfg" g][):?: Et;gomgic Command, Reference, and Datalink values are transmitted to the drive as configured in C145, C146, and
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Communications Group (continued)

Cl44 [EN Idle Fit Actn] Related Parameters: PO45, C145, C146, C147-C150
PowerFlex 525 only.
Sets the action that the EtherNet/IP interface and drive takes if the EtherNet/IP interface detects that the scanner is idle because the controller was switched to program mode.

EtherNet/IP interface and connected drive if the scanner is idle. By default, this parameter faults the drive. you can set this
parameter so that the drive continues to run. Precautions should be taken to ensure that the setting of this parameter does not
create a risk of injury or equipment damage. When commissioning the drive, verify that your system responds correctly to
various situations (for example, a disconnected drive).

2 ATTENTION: Risk of injury or equipment damage exists. Parameter C144 [EN Idle Flt Actn] lets you determine the action of the

0 “Fault’ (Default)
1 “Stop” Drive stops per P045 [Stop Mode] setting.
Options 2 "“Zero Data” Note: The Reference and Datalink values that are transmitted to the drive are set to “0".
3 "Hold Last" Note: The Logic Command, Reference, and Datalink values that are transmitted to the drive are held at their last value.
4 "Send Flt Cfg" Note: The Logic Command, Reference, and Datalink values are transmitted to the drive as configured in C145, C146, and
C147...C150.
C145 [EN Fit Cfg Logic] Related Parameters: C143, Cl44

W 32-bit parameter.
(PFs25) PowerFlex 525 only.
Sets the Logic Command data that is sent to the drive if any of the following is true:
- C143 [EN Comm FIt Actn] is set to 4 “Send Flt Cfg" and communications are disrupted.

- C144 [EN Idle FIt Actn] is set to 4 “Send FIt Cfg" and the scanner is put into Program or Test mode.
See Writing (06) Logic Command Data on page 207 for more information.

Default: 0000
Values Min/Max: 0000/FFFF
Display: 0000
C146 [EN Flt Cfg Ref] Related Parameters: C143, C144

@ 32-bit parameter.
(PFs25) PowerFlex 525 only.
Sets the Reference data that is sent to the drive if any of the following is true:

- C143 [EN Comm FIt Actn] is set to 4 “Send Flt Cfg" and communications are disrupted.
- C144 [EN Idle Ft Actn] is set to 4 “Send FIt Cfg” and the scanner is put into Program or Test mode.

Default: 0
Values Min/Max: 0/50000
Display: 1

C147 [ENFItCfgDL1]
C148 [ENFIt Cfg DL 2]
C149 [EN Fit Cfg DL 3]
C150 [EN Fit Cfg DL 4]

PowerFlex 525 only.

Sets the Ethernet Datalink Input data that is sent to the drive if any of the following is true:
- C143 [EN Comm FIt Actn] is set to 4 “Send Flt Cfg" and communications are disrupted.
- Cl44 [EN Idle Fit Actn] is set to 4 “Send Flt Cfg” and the scanner is put into Program or Test mode.

Default: 0
Values Min/Max: 0/65535
Display: 1
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Communications Group (continued)

C153 [ENDataln1]
C154 [EN DataIn 2]
C155 [EN Datain3]
C156 [EN DataIn 4]

PowerFlex 525 only.

Datalink parameter number whose value is written from the embedded EtherNet/IP data table. This parameter cannot be changed when an I/0 connection is established through
the drive's embedded EtherNet/IP port.

Default: 0
Values Min/Max: 0/800
Display: 1

C157 [EN Data Out1]
€158 [EN Data Out 2]
C159 [EN Data Out 3]
C160 [EN Data Out 4]

(PFs25) PowerFlex 525 only.

Datalink parameter number whose value is read from the embedded EtherNet/IP data table. This parameter cannot be changed when an 1/0 connection is established through the
drive's embedded EtherNet/IP port.

Default: 0
Values Min/Max: 0/800
Display: 1

Cc161 [OptDatain1]
C162 [OptDatain2]
C163 [Opt Data In 3]
C164 [Opt Data In 4]

Datalink parameter number whose value is written from the High Speed Drive Serial Interface (HSDSI) data table. This parameter cannot be changed when an 1/0 connection is
established through the communication adapter.

Default: 0
Values Min/Max: 0/800
Display: 1

C165 [Opt Data Out1]
C166 [Opt Data Out 2]
C167 [Opt Data Out 3]
C168 [Opt Data Out 4]

Datalink parameter number whose value is read from the HSDSI data table. This parameter cannot be changed when an I/0 connection is established through the communication
adapter.

Default: 0
Values Min/Max: 0/800
Display: 1

€169 [MultiDrv Sel]
Sets the configuration of the drive that is in multi-drive mode. A reset or power cycle is required after selection is made.

0 “Disabled” (Default) No multi-drive master from the internal network option module or embedded Ethernet port. The drive can still function as a
multi-drive slave or as a single drive (no multi-drive used).

1 “Network Opt” Multi-drive is enabled with the internal network option as a multi-drive master. The host drive is “Drive 0" and up to four slave

Options drives can be daisy chained from its RS-485 port.

2 “EtherNet/IP' Multi-drive is enabled with the embedded Ethernet port as the multi-drive master. The host drive is “Drive 0" and up to four
slave drives can be daisy chained from its RS-485 port.

(1) Setting is specific to PowerFlex 525 drives only.
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Communications Group (continued)

C171 [Drv1Addr] Related Parameters: C169
€172 [Drv 2 Addr]
€173 [Drv 3 Addr]
C174 [Drv & Addr]

Sets the corresponding node addresses of the daisy chained drives when C169 [MultiDrv Sel] is set to 1“Network Opt” or 2 “EtherNet/IP". A reset or power cycle is required after
selection is made.

Default:
Drv 1Addr:
Drv 2 Addr:
Values Drv 3 Addr:
Drv 4 Addr:

TN

Min/Max: 11247

Display: 1

C175 [DSI1/0 Cfg]

Sets the configuration of the Drives that are active in the multi-drive mode. Identifies the connections that would be attempted on a reset or power cycle. A reset or power cycle is
required after selection is made.

0 “Drive 0" (Default)

“Drive 0-1"

Options “Drive 0-2"

1
2
3 “Drive 0-3"
4 "Drive 0-4"
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Logic Group

StepLogic Inputs

L180 [Stp Logic 0]
L182 [Stp Logic 2]
L184 [Stp Logic 4]
L186 [Stp Logic 6]

L181 [Stp Logic 1]
L183 [Stp Logic 3]
L185 [Stp Logic 5]
L187 [Stp Logic 7]

E Stop drive before changing this parameter.
PowerFlex 525 only.

Default: 00F1
Values Min/Max: 0000/FAFF
Display 0001

See Appendix D and Appendix E for mare information on applying StepLogic® function and Pasition StepLogic application.

Parameters L180...L187 are only active if P047, P49, or P51 [Speed Referencex] is set to 13 “Step Logic” or 16 “Positioning”. These parameters can be used to create a custom
profile of frequency commands. Each “step” can be based on time, status of a Logic input or a combination of time and the status of a Logic input.

Digits 1...4 for each [Stp Logic x] parameter must be programmed according to the desired profile. A Logic input is established by setting a digital input, parameters 062, t063,
t065...t068 [Digln TermBlk xx] to 24 “Logic In 1" and/or 25 “Logic In 2" or by using Bits 6 and 7 of A560 [Enh Control Word].

A time interval between steps can be programmed using parameters L190...L197 [Stp Logic Time x]. See the table below for related parameters.

The speed for any step is programmed using parameters A410...A417 [Preset Freq x].

Step | StepLogic Parameter :‘ceaI:t:: :;:i?leatt:;ei?'nl:l‘;:g:::';}e;:erpmgic Parameters) :‘Aetlz?it:: vﬁleeﬂ.l‘.’%g.ttréﬁ;?tn}egf ; aresettol,b,C,d, orE)
0 (L7180 [Stp Logic 0] A410 [Preset Freq 0] 1190 [Stp Logic Time 0]

1 L181[Stp Logic 1] A4T1 [Preset Freq 1] 1191 [Stp Logic Time 1]

2 |L182[Stp Logic 2] A412 [Preset Freq 2] 1192 [Stp Logic Time 2]

3 |L183 [Stp Logic 3] A413 [Preset Freq 3] 1193 [Stp Logic Time 3]

4 11184 [Stp Logic 4] A414 [Preset Freq 4] 1194 [Stp Logic Time 4]

5 1185 [Stp Logic 5] A415 [Preset Freq 5] 1195 [Stp Logic Time 5]

6 1186 [Stp Logic 6] A416 [Preset Freq 6] 1196 [Stp Logic Time 6]

7 |L187[Stp Logic 7] A417 [Preset Freq 7] 1197 [Stp Logic Time 7]

The position for any step is programmed using parameters L200...L214 [Step Units x].

Step |StepLogic Position Parameter

1200 [Step Units 0] & L2017 [Step Units F 0]
1202 [Step Units 1] & L203 [Step Units F 1]
1204 [Step Units 2] & 205 [Step Units F 2]
1206 [Step Units 3] & L.207 [Step Units F 3]
1.208 [Step Units 4] & 1.209 [Step Units F 4]
1210 [Step Units 5] & L211 [Step Units F 5]
1212 [Step Units 6] & 1213 [Step Units F 6]
1214 [Step Units 7] & L.215 [Step Units F 7]

~N| o o | N —| o

How StepLogic Works

The StepLogic sequence begins with a valid start command. A normal sequence always begins with L180 [Stp Logic 0].

Digit 1: Logic for next step

This digit defines the logic for the next step. When the condition is met the program advances to the next step. Step 0 follows Step 7. Example: Digit 1is set to 3. When “Logic In 2"
becomes active, the program advances to the next step.

Digit 2: Logic to jump to a different step

For all settings other than F, when the condition is met, the program overrides Digit 0 and jumps to the step defined by Digit 3.

Digit 3: Different step to jump

When the condition for Digit 2 is met, this digit setting determines the next step or to end the program.

Digit 4: Step settings

This digit defines additional characteristics of each step.

Any StepLogic parameter can be programmed to control a relay or opto output, but you cannot control different outputs based on the condition of different StepLogic commands.
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StepLogic Inputs (Continued)

StepLogic Settings
The logic for each function is determined by the four digits for each StepLogic parameter. The following is a listing of the available settings for each digit. See Appendix D for more
information.

oo \ﬂl
Logic for next step Digit 1
Logic to jump to a different step Digit 2
Different step to jump Digit 3
Step settings Digit 4
Not Used
Velocity Control Settings (Digit &) Settings (Digit 3)
Required Accel/Decel StepLogic Commanded Setting Description
Setting Param. Used Output State Direction 0 Jump to Step 0
0 Accel/Decel 1 0ff FWD 1 Jump to Step 1
1 Accel/Decel 1 0ff REV ) Jump to Step 2
2 Accel/Decel 1 0ff No Output 3 Jump to Step 3
3 Accel/Decel 1 On FWD 4 Jump to Step 4
4 Accel/Decel 1 On REV 5 Jump to Step 5
5 Accel/Decel 1 On No Qutput 5 Jump to Step 6
6 Accel/Decel 2 0ff FWD 7 Jump to Step 7
7 Accel/Decel 2 Off REV 8 End Program (Normal Stop)
8 Accel/Decel 2 0ff No Output 9 End Program (Coast to Stop)
9 Accel/Decel 2 On FWD A End Program and Fault (F2)
A Accel/Decel 2 On REV
b Accel/Decel 2 On No Output
Positioning Settings (Digit &) Settings (Digit 2 and 1)
Required Accel/Decel StepLogic Direction Type of Setting  Description
Setting Param. Used Output State From Home Command 0 Skip Step (Jump Immediately)
0 Accel/Decel 1 off FWD Absolute 1 Step Based on [Stp Logic Time x]
1 Accel/Decel 1 off FWD Incremental 2 Step if “Logic In 1"is Active
2 Accel/Decel 1 off REV Absolute 3 Step if “Logic In 2"is Active
3 Accel/Decel 1 off REV Incremental 4 Step if “Logic In T"is Not Active
4 Accel/Decel 1 On FWD Absolute 5 Step if "Logic In 2" is Not Active
5 Accel/Decel 1 On FwD Incremental 6 Step if either “Logic In T or “Logic In 2" is Active
6 Accel/Decel 1 On REV Absolute 7 Step if both “Logic In 7" and “Logic In 2" are Active
7 Accel/Decel 1 On REV Incremental 8 Step if neither “Logic In 1" nor “Logic In 2" is Active
8 Accel/Decel 2 off FwD Absolute 9 Step if “Logic In T"is Active and “Logic In 2" is Not Active
9 Accel/Decel 2 off FWD Incremental A Step if “Logic In 2" is Active and “Logic In T"is Not Active
A Accel/Decel 2 oft REV Absolute b Step after [Stp Logic Time x] and "Logic In T"is Active
b Accel/Decel 2 oft REV Incremental C Step after [Stp Logic Time x] and "Logic In 2"is Active
C Accel/Decel 2 On FwD Absolute d Step after [Stp Logic Time x] and “Logic In T" s Not Active
d Accel/Decel 2 On FwD Incremental E Step after [Stp Logic Time x] and “Logic In 2" s Not Active
E Accel/Decel 2 On REV Absolute F Do Not Step/Ignore Digit 2 Settings
F Accel/Decel 2 On REV Incremental
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Logic Group (continued)

L190 [Stp Logic Time0] L191 [Stp Logic Time 1]
L192 [Stp Logic Time2] L193 [Stp Logic Time 3]
L194 [Stp Logic Time4] L195 [Stp Logic Time 5]
L196 [Stp Logic Time 6]  L197 [Stp Logic Time 7]

PowerFlex 525 only.

Sets the time to remain in each step if the corresponding command word is set to “Step based on time”.

Default: 30.0s
Values Min/Max: 0.0/9939s
Display: 01s
L200 [Step Units 0] L202 [Step Units 1]
L204 [Step Units 2] L206 [Step Units 3]
L208 [Step Units 4] L210 [Step Units 5]
L212 [Step Units 6] L214 [Step Units 7]

@ 32-bit parameter.
(PFs25) PowerFlex 525 only.

Sets the position in user-defined units that the drive must reach at each step.

Default: 0.00
Values Min/Max: 0.00/6400.00
Display: 0.01

L201 [Step Units F 0] L203 [Step Units F 1]
L205 [Step Units F 2] L207 [Step Units F 3]
L209 [Step Units F 4] L211 [Step Units F 5]
L213 [Step Units F 6] L215 [Step Units F 7]

PowerFlex 525 only.
Sets the position in user-defined units (fractional portion) the drive must reach at each step.

Default: Read Only
Values Min/Max: 0.00/099
Display: 0.01
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Advanced Display Group

d360 [Analog In 0-10V] Related Parameters: t091, 1092
Displays the 0...10V analog input as a percent of full scale.
Default: Read Only
Values Min/Max: 0.0/100.0%
Display: 01%
d361 [Analog In 4-20mA] Related Parameters: t095, t096
Displays the 4...20 mA analog input as a percent of full scale.
Default: Read Only
Values Min/Max: 0.0/100.0%
Display: 01%
d362 [Elapsed Time-hr] Related Parameters: Ab55
Displays the total elapsed powered-up time (in hours) since timer reset. The timer stops when it reaches the maximum value.
Default: Read Only
Values Min/Max: 0/32767 hr
Display: Thr
d363 [Elapsed Time-min] Related Parameters: d362, Ab55
Displays the total elapsed powered-up time (in minutes) since timer reset. Resets to zero when maximum value is reached and increments d362 [Elapsed Time-hr] by one.
Default: Read Only
Values Min/Max: 0.0/60.0 min
Display: 0.1 min

d364 [Counter Status]
Displays the current value of the counter if enabled.

Default: Read Only
Values Min/Max: 0/65535
Display: 1

d365 [Timer Status]
@ 32-bit parameter.
Displays the current value of the timer if enabled.

Default: Read Only
Values Min/Max: 0.0/9993.0 s
Display: 01s

d366 [Timer StatusF]
Displays the current value of the timer (fractional portion) if enabled.

Default: Read Only
Values  Min/Max: 0.0/09s
Display: 01s
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Advanced Display Group (continued)

d367 [Drive Type]
Displays the Drive type setting. Used by Rockwell Automation field service personnel (not write accessible by non-Rockwell Automation technical personnel).

Default: Read Only
Values  Min/Max: 0/65535
Display: 1
d368 [Testpoint Data] Related Parameters: A483
Displays the present value of the function that is selected in A483 [Testpaint Sel].
Default: Read Only
Values Min/Max: O/FFFF
Display: 1

d369 [Motor OL Level]
Displays the motor overload counter.

Default: Read Only
Values Min/Max: 0.0/150.0%
Display: 01%
d375 [Slip Hz Meter] Related Parameters: P032
Displays the current amount of slip or droop (absolute value) being applied to the mator frequency. Drive applies slip based on the setting for P032 [Motor NP Hertz].
Default: Read Only
Values Min/Max: 0.0/25.0 Hz
Display: 01Hz

d376 [Speed Feedback]
W 32-bit parameter.

Displays the value of the actual motor speed whether measured by encoder/pulse train feedback or estimated.

Default: Read Only
Values Min/Max: 0.0/64000.0 rpm
Display: 0.1rpm

d377 [Speed Feedback F]
Displays the value of the actual motor speed (fractional portion) whether measured by encoder/pulse train feedback or estimated.

Default: Read Only
Values Min/Max: 0.0/09 rpm
Display: 0.1rpm

d378 [Encoder Speed]
@ 32-bit parameter.

Provides a monitoring point that reflects the speed that is measured from the feedback device. This shows the encoder or pulse train speed even if not used directly to control
motor speed.“)

Default: Read Only
Values Min/Max: 0.0/64000.0 rpm
Display: 0.1rpm

(1) Parameter is also available in PowerFlex 523 FRN 3.xxx and later.

Rockwell Automation Publication 520-UMOO1L-EN-E - March 2022 mn3



Chapter 3 Programming and Parameters

Advanced Display Group (continued)

d379 [Encoder Speed F]

Provides a monitoring point that reflects the speed (fractional portion) measured from the feedback device. This shows the encoder or pulse train speed even if not used directly
to control the motor speed.

Default: Read Only
Values Min/Max: 0.0/09 rpm
Display: 0.1rpm

d380 [DC Bus Ripple]
Displays the real-time value of the DC bus ripple voltage.

Default: Read Only
Values Min/Max: 0/410V DC for 230V AC drives; 820V DC for 460V AC drives; 1025V DC for 600V AC drives
Display: e

d381 [Output Powr Fetr]
Displays the angle in electrical degrees between motor voltage and motor current.

Default: Read Only
Values Min/Max: 0.0/180.0 deg
Display: 0.1 deg

d382 [Torque Current]
Displays the current value of the motor torque current that is measured by the drive.

Default: Read Only
Values  Min/Max: 0.00/(Drive Rated Amps x 2)
Display: 0.01A

d383 [PID1 Fdbk Displ]
d385 [PID2 Fdbk Displ]
PowerFlex 525 only.

Displays the active PID Feedback value.

Default: Read Only
Values Min/Max: 0.0/100.0%
Display: 01%

d384 [PID1 Setpnt Disp]

d386 [PID2 Setpnt Disp]
(PF525) PowerFlex 525 only.

Displays the active PID Setpoint value.

Default: Read Only
Values Min/Max: 0.0100.0%
Display: 01%
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Advanced Display Group (continued)

d387 [Position Status]
PowerFlex 525 only.
Displays the present operating condition of the drive. When in Positioning mode, Bit 1indicates positive or negative position in relation to Home.

n‘ [lligl ‘n ‘n‘
L|Lf|La| L L
| 1= Condition True, 0 = Condition False
Dir Positive Digit 1
At Position Digit 2
At Home Digit 3
Drive Homed Digit 4
Not Used
Default: Read Only
Values  Min/Max: 0000/1m
Display: 0000
d388 [Units Traveled H] Related Parameters: d387

E Stop drive before changing this parameter.
@ 32-bit parameter.
PowerFlex 525 only.

Displays the number of user-defined units traveled from the home position. See d387 [Position Status] for direction of travel.

Default: Read Only
Values Min/Max: 0/64000
Display: 1
d389 [Units Traveled L] Related Parameters: d387

m Stop drive before changing this parameter.
PowerFlex 525 only.

Displays the number of user-defined units (fractional portion) traveled from the home position. See d387 [Position Status] for direction of travel.

Default: Read Only
Values Min/Max: 0.00/099
Display: 0.01

d390 [Fiber Status]
Present status of the Fibers features.

n‘ [l ‘n ‘n‘
Ly ]| |13 ]|Ld
| 1= Condition True, 0 = Condition False
Sync Hold Digit 1
Sync Ramp Digit 2
Traverse On Digit 3
Traverse Dec Digit 4
Not Used
Default: Read Only
Values Min/Max: 0000/1m
Display: 0000
d391 [Stp Logic Status] Related Parameters: P047, L180-L187

(PFs25) PowerFlex 525 only.
Displays the current step of the StepLogic profile as defined by parameters L180...L187 [Step Logic x] when PO47 [Speed Referencel] is set to 13 “Step Logic” or 16 “Positioning”.

Default: Read Only
Values Min/Max: 0/8
Display: 1
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d392 [RdyBit Mode Act] Related Parameters: AB74

(With PowerFlex 525 FRN 3.xxx and later.)
(With PowerFlex 523 FRN 3.xxx and later.)
Displays the value of A574 [RdyBit Mode Cfg].

Default: Read Only
Values Min/Max: 0n
Display: 1

d393 [Drive Status 2]

(With PowerFlex 525 FRN 5.xxx and later.)
(With PowerFlex 523 FRN 3.xxx and later.)
Displays the present operating condition of the drive.

1=Condition True
15 14 13 12 Uiﬁondltlon False
r Nibble4 | Nibble3 | MNibble2 | Nibble1 | X=Reserved
Bit# * Enhanced Control Option Only.

(1) Bit status is specific to PowerFlex 525 drives only.

Default: Read Only
Values Min/Max: 0/65535
Display: 1

d394 [Dig Out Status]

(With PowerFlex 525 FRN 5.xxx and later.)
(With PowerFlex 523 FRN 3.xxx and later.)
Displays relay output and opto output status.

I"I‘ rir ‘H ‘H‘
LA L || L] Ldj[ LY - -
Status Bit Value =0 Bit Value =1
Rly1 Status Digit 1 Relay 1status (Normally Open) Not activated (Relay 1open) | Activated (Relay 1 closed)
| =
Rly2 Status'” Digit2  "Relay 2 status (Normally Closed) | Not activated (Relay 2 closed) | Activated (Relay 2 open)
Optol Status" Digit 3 - -
m = Opto 1status Not activated Activated
Opto2 Status Digit & - -
Not Used Opto 2 status Not activated Activated

(1) Setting is specific to PowerFlex 525 drives only.

Default: Read Only
Values Min/Max: 0/15
Display: 1
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A410 [Preset Freq 0] A4 [Preset Freq 1]
A412 [Preset Freq 2] A413 [Preset Freq 3]
Al4l4 [Preset Freq 4] A415 [Preset Freq 5]
AL416 [Preset Freq 6] A417 [Preset Freq 7]

A418 [Preset Freq 8] A419 [Preset Freq 9]
AL420 [Preset Freq10] AL421 [Preset Freq11]
A422 [Preset Freq12] A423 [Preset Freq 13]
A424 [Preset Freq 14] A425 [Preset Freq 15]
PowerFlex 525 only.

Sets the frequency of the drive outputs to the programmed value when selected.

For PowerFlex 525

Defeult Accel/Decel Used g Tombk o) |(ighTormBko8) | (g Temekon) | (i Termlk08)
Preset Setting 0 1 0 0 0 0
Preset Setting 1 1 1 0 0 0
Preset Setting 2 2 0 1 0 0
Preset Setting 3 2 1 1 0 0
Preset Setting 4 1 0 0 1 0
Preset Setting 5 1 1 0 1 0
Preset Setting 6 2 0 1 1 0
Preset Setting 7 2 1 1 1 0
Preset Setting 8 1 0 0 0 1
Preset Setting 9 1 1 0 0 1
Preset Setting 10 2 0 1 0 1
Preset Setting 11 2 1 1 0 1
Preset Setting 12 1 0 0 1 1
Preset Setting 13 1 1 0 1 1
Preset Setting 14 2 0 1 1 1
Preset Setting 15 2 1 1 1 1
For PowerFlex 523

Default Accel/Decel Used (Bigin TormBlk 05 (Bigin TermBlk 06 (Bigin Tormtk 03)
Preset Setting 01 1 0 0 0
Preset Setting 1 1 1 0 0
Preset Setting 2 2 0 1 0
Preset Setting 3 2 1 1 0 _
Preset Setting 4 1 0 0 1
Preset Setting 5 1 1 0 1
Preset Setting 6 2 0 1 1
Preset Setting 7 2 1 1 1

(1) Preset Setting O is only available if PO47, P04, or P51 [Speed Referencex] is set to 7 “Preset Freq".

Defaults:
Preset Freq O: 0.00 Hz
Preset Freq 1: 5.00 Hz
Preset Freq 2: 10.00 HZ
Preset Freq 3: 20.00 Hz
Values Preset Freq 4: 30.00 Hz
Preset Freq 5: 40.00 Hz
Preset Freq 6: 50.00 Hz
Preset Freq 7...15: 60.00 Hz
Min/Max: 0.00/500.00 Hz
Display: 0.01Hz
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Advanced Program Group (continued)

AL426 [Keypad Freq] Related Parameters: P047, P049, P51

Provides the drive frequency command using the built-in keypad navigation. When P47, P49 or P051 [Speed Referencex] selects 2 “Keypad Freq”, the value set in this parameter
controls the frequency of the drive. The value of this parameter can also be changed when navigating with the keypad by pressing the Up or Down arrow keys.

Default: 60.00 Hz
Values Min/Max: 0.00/500.00 Hz
Display: 0.01Hz

A427 [MOP Freq]
Provides the drive frequency command using the built-in Motor Operated Potentiometer (MOP).

IMPORTANT  Frequency is not written to non-volatile storage until drive is powered-down. If both MOP Up and MOP Down are applied at
the same time, the inputs are ignored and the frequency is unchanged.

Default: 60.00 Hz
Values  Min/Max: 0.00/500.00 Hz
Display: 0.01Hz

A428 [MOP Reset Sel]
Determines if the current MOP reference command is saved on power down.

. 0 “Zero MOP Ref" Resets the MOP frequency to zero on power down and stop.
Options

1 "Save MOP Ref” (Default)

A429 [MOP Preload]
Determines the operation of the MOP function.

. 0 “No preload” (Default)
Options

1 “Preload” Bumpless Transfer: whenever MOP mode is selected, the current output value of the speed is loaded.

A430 [MOP Time]
Sets the rate of change of the MOP reference.

Default: 10.0s
Values Min/Max: 0.1/600.0 s
Display: 01s
A431 [Jog Frequency] Related Parameters: P044
Sets the output frequency when a jog command is issued.
Default: 10.00 Hz
Values  Min/Max: 0.00/[Maximum Freq]
Display: 0.01Hz

A432 [Jog Accel/Decel]

Sets the acceleration and deceleration time that is used when in jog mode.

Values Min/Max:

Default: 10.00's
0.01/600.00 s
Display: 0.01s

18
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A433 [Purge Frequency] Related Parameters: t062, t063, t065-t068

Provides a fixed frequency command value when t062, t063, t065-t068 [Digin TermBIk xx] is set to 40 “Purge”.
Default: 5.00 Hz

Values  Min/Max: 0.00/500.00 Hz
Display: 0.01Hz

Related Parameters: P045, A435

A434 [DC Brake Time]
Sets the length of time that DC brake current is “injected" into the motor when P045 [Stop Mode] is set to 10 “PointStp,CF” and 11 “PointStop” or 0 “Ramp,CF” and 4 “Ramp”.

Default: 00s
Values Min/Max: 0.0/999 s
Display: 01s

A435 [DC Brake Level] Related Parameters: P045
Defines the maximum DC brake current, in amps, applied to the motor when P045 [Stop Mode] is set to either 0 “Ramp,CF”, 2 “DC Brake, CF", 4 “Ramp”, 6 “DC Brake”, 10
“PointStp,CF", or 11 “PointStop”.

DClInjection Stop Mode

Ramp-to-Stop Mode
[DC Brake Time]

Voltage

-]
g 24 T
X % 2
2 Deq (D€ rake Time] & | Speed
= Magnitude s Magnitude

} depends on depends on

-~ Time [DC Brake Level] -~ Time [DCBrake Level]
Stop Command Stop Command

ATTENTION: If a hazard of injury due to movement of equipment or material exists, an auxiliary mechanical braking device
must be used. This feature should not be used with synchronous motors. Motors may be demagnetized during braking.

Default: Drive Rated Amps x 0.05
Values  Min/Max: 0.00/(Drive Rated Amps x 1.80)
Display: 0.01A

Related Parameters: PO45, A435

A436 [DC Brk Time@Strt]
Sets the length of time that DC brake current is “injected” into the motor after a valid start command is received.

1 5
g [DCBrk Time@Strt] e
[DC Brake Level]{
- Time
Start Command
Default: 00s
Values Min/Max: 0.0/999 s
Display: 01s
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Advanced Program Group (continued)

A437 [DB Resistor Sel] Related Parameters: A438, AB50
@ Stop drive before changing this parameter.
Enables/disables external dynamic braking and selects the level of resistor protection.

IMPORTANT  When A437 [DB Resistor Sel] is set to a value greater than “0", the value set in parameter A550 [Bus Reg Enable] does not
take effect.

0 “Disabled” (Default)

X 1 “Norml RA Res” 5%
Options -
2 “NoProtection” 100%
3..99"3..99% DutyCycle”
A438 [DB Threshold] Related Parameters: A437

Sets the DC bus voltage threshold for Dynamic Brake operation. If DC bus voltage rises above this level, Dynamic Brake turns on. Lower values make the dynamic braking function
more responsive but may result in nuisance Dynamic Brake activation (IGBT can modulate continuously).

dissipate excessive power. Parameter settings less than 100% should be carefully evaluated to ensure that the Dynamic Brake
resistor's wattage rating is not exceeded. In general, values less than 90% are not needed. This parameter's setting is

2 ATTENTION: Equipment damage may result if this parameter is set to a value that causes the dynamic braking resistor to
especially important if parameter A437 [DB Resistor Sel] is set to 2 “NoProtection”.

Default: 100.0%
Values Min/Max: 10.0/M0.0%
Display: 01%

A439 [S Curve %]

Enables a fixed shape S-curve that is applied to the acceleration and deceleration ramps (including jog).
S-Curve Time = (Accel or Decel Time) x (S-Curve Setting in percentage)

100% S-Curve 50% S-Curve Example:

Accel Time=10's

S-Curve Setting = 30%
S-Curve Time=10x0.3=3s

Target | Target
vel vel

:‘ S-Curve Time = Accel Time b: ‘ :‘ S-Curve Time ): ‘

4 Total Time to Accelerate = Accel Time + S-Curve Time ): 4 Total Time to Accelerate = Accel Time + S-Curve Time ):
Default: 0%
Values  Min/Max: 0/100%
Display: 1%
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Advanced Program Group (continued)

A440 [PWM Frequency] Related Parameters: AB40
| Sets the carrier frequency for the PWM output waveform. The chart below provides derating guidelines based on the PWM frequency setting.
100
9%
)
=
£ 8
é ;3 Note: If Vector mode (open loop) is selected and 16 kHz is selected, the
2 6 drive forcibly reduces the carrier frequency to 8 kHz.
3 0
S 5
50
45
40
0 1 23 456 7 8 9101 1213141516
Carrier Frequency (kHz)
IMPORTANT  Ignoring derating quidelines can cause reduced drive performance. The drive may automatically reduce the PWM carrier
frequency at low output speeds, unless prevented from doing so by A540 [Var PWM Disable].
Default: 4.0 kHz
Values  Min/Max: 2.0/16.0 kHz
Display: 0.1kHz

A4l [Droop Hertz@ FLA]
(PFs25) PowerFlex 525 only.

Reduces the frequency based on current. This frequency is subtracted from the commanded output frequency. Generally Slip and Droop would not both be used, but if both are
enabled they simply subtract from each other. Typically used in load sharing schemes.

Default: 0.0 Hz
Values Min/Max: 0.0/10.0 Hz
Display: 0.1Hz
A442 [Accel Time 2] Related Parameters: P044

Time for the drive to ramp from 0.0 Hz to PO44 [Maximum Freq] if Accel Time 2 is selected.
Accel Rate = [Maximum Freq] / [Accel Time]

[Maximum Freq]

s 2
§ %
& s
Speed ¥ 2
& 2
X %

0
#0 [Accel Timex] [@  Time | [Decel Timex] 4

Default: 10.00 s
Values Min/Max: 0.00/600.00 s
Display: 0.01s
A443 [Decel Time 2] Related Parameters: P044

Time for the drive to ramp from P044 [Maximum Freq] to 0.0 Hz if Decel Time 2 is selected.
Decel Rate = [Maximum Freq] / [Decel Time]

Default: 10.00s
Values Min/Max: 0.00/600.00 s
Display: 0.01s
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A44h [Accel Time 3]
A446 [Accel Time 4]

Sets the rate of acceleration for all speed increases when selected by digital inputs.

Default: 10.00s
Values Min/Max: 0.00/600.00 s
Display: 0.01s

A445 [Decel Time 3]
A447 [Decel Time 4]

Sets the rate of deceleration for all speed decreases when selected by digital inputs.

Default: 10.00s
Values Min/Max: 0.00/600.00 s
Display: 0.01s
A448 [Skip Frequency 1] Related Parameters: A449, A4S, A4S3, A4EE

A450 [Skip Frequency 2]

A452 [Skip Frequency 3]
AL454 [Skip Frequency 4]

(PFs25) PowerFlex 525 only.
Works with A449, A451, A453 and A455 [Skip Freq Band x] creating a range of frequencies at which the drive does not operate continuously.

Default: 0.0 Hz (Disabled)
Values Min/Max: 0.0/500.0 Hz
Display: 0.1Hz
A449 [Skip Freq Band 1] Related Parameters: A448, A450, A452, LS4

A451 [Skip Freq Band 2]

A453 [Skip Freq Band 3]
A455 [Skip Freq Band 4]
(PF525) PowerFlex 525 only.

Determines the band around A448, A450, A452 and A454 [Skip Frequency xJ.

a7730, ATJY,

Frequency Command
‘Frequency

Drive Output
Jrequency

L Y Y

2x Skip

Skip Frequency p Frequency Band
el X,,,,,,/_/,,,,,,yq 4

Time
Default: 0.0Hz
Values Min/Max: 0.0/30.0 Hz
Display: 0.1Hz
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A456 [PID 1Trim Hi]
A468 [PID 2 Trim Hi]
PowerFlex 525 only.

Scales the upper value of the trim frequency when trim is active.

Default: 60.0 Hz
Values Min/Max: 0.0/500.0 Hz
Display: 0.1 Hz

A457 [PID1Trim Lo]

A469 [PID 2 Trim Lo]
PowerFlex 525 only.
Scales the lower value of the trim frequency when trim is active.

Default: 0.0 Hz
Values Min/Max: 0.0/500.0 Hz
Display: 0.1 Hz

A458 [PID 1Trim Sel]

A470 [PID 2 Trim Sel]
(PF525) PowerFlex 525 only.

m Stop drive before changing this parameter.
Sets the PID output as trim to the source reference.

0 “Disabled” (Default) PID Trim is disabled.

“TrimOn Pot”

“TrimOn Keypd”

“TrimOn DSI"

“TrimOn NetOp”

“TrimOn 0-10V"

. “TrimOn 4-20"
Options

“TrimOn Prset”

“TrimOn AnMit™

O O N oo g NN

“TrimOn MOP"

10 “TrimOn Pulse”

1 “TrimOn Slgic’™

12 “TrimOn Encdr™

13 “Trim0n ENet'™

(1) Setting is specific to PowerFlex 525 drives only.
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A459 [PID 1Ref Sel]

A471 [PID 2 Ref Sel]
PowerFlex 525 only.

m Stop drive before changing this parameter.
Selects the source of the PID reference.

Advanced Program Group (continued)

Options

0

“PID Setpoint” (Default)

“Drive Pot”

"Keypad Freq”

“Serial/DSI"

“Network Opt”

“0-10V Input”

“4-20mA Input”

“Preset Freq”

“Anigin Mult"

O X N oo gl NN

“MOP Freq"

“Pulse Input”

“Step Logic'™

“Encoder(

“EtherNet/IP")

(1) Setting is specific to PowerFlex 525 drives only.

A460 [PID 1Fdback Sel]

A472 [PID 2 Fdback Sel]
PowerFlex 525 only.

Selects the source of the PID feedback.

Options

“0-10V Input” (Default)

Note: PID does not function with bipolar input. Negative voltages are ignored and treated as zero.

“4-20mA Input’

"Serial/DSI"

“Network Opt”

“Pulse Input”

“Encoderl

“EtherNet/IP")

(1) Setting is specific to PowerFlex 525 drives only.

A461 [PID 1Prop Gain]

A473 [PID 2 Prop Gain]
PowerFlex 525 only.

Sets the value for the PID proportional component when the PID mode is enabled.

Related Parameters: A459, A471

Default: 0.01
Values Min/Max: 0.00/9999
Display: 0.01
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A462 [PID 1Integ Time]

A474 [PID 2 Integ Time]
PowerFlex 525 only.

Sets the value for the PID integral component when PID mode is enabled.

Related Parameters: A459, A471

Default: 20s
Values Min/Max: 0.0/9999's
Display: 01s

A463 [PID 1Diff Rate]

A475 [PID 2 Diff Rate]
PowerFlex 525 only.

Sets the value (in 1/second) for the PID differential component when PID mode is enabled.

Related Parameters: A459, A471

Default: 0.00
Values Min/Max: 0.00/9999
Display: 0.01

A464 [PID 1 Setpoint]

A476 [PID 2 Setpoint]
(PF525) PowerFlex 525 only.

Provides an internal fixed value for the pracess setpoint when PID mode is enabled.

Related Parameters: A459, A471

Default: 0.0%
Values Min/Max: 0.0/100.0%
Display: 01%

A465 [PID1Deadband]

A477 [PID 2 Deadband]
PowerFlex 525 only.

Sets a range, in percent above and below the PID Reference, that the PID output ignores.

Default: 0.0%
Values Min/Max: 0.010.0%
Display: 01%

A466 [PID 1Preload]

A478 [PID 2 Preload]
PowerFlex 525 only.

Sets the value that is used to preload the integral component on start or enable.

Default: 0.0Hz
Values Min/Max: 0.0/500.0 Hz
Display: 0.1 Hz

A467 [PID 1Invert Err]

A479 [PID 2 Invert Err]
PowerFlex 525 only.

Changes the sign of the PID error.

0 “Normal” (Default)

Options - -
1 “Inverted
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A481 [Process Disp Lo] Related Parameters: b010, P043
Sets the value that is displayed in b010 [Process Display] when the drive is running at P043 [Minimum Freq].

Default: 0.00
Values Min/Max: 0.00/9999

Display: 0.01
A482 [Process Disp Hi] Related Parameters: b010, P044
Sets the value that is displayed in b010 [Process Display] when the drive is running at P044 [Maximum Freg].

Default: 0.00
Values Min/Max: 0.00/9999

Display: 0.01

A483 [Testpoint Sel]
Used by Rockwell Automation field service personnel.

Default: 400
Values Min/Max: O/FFFF
Display: 1
A484 [Current Limit 1] Related Parameters: P033
Maximum output current allowed before current limiting occurs.
Default: Drive Rated Amps x 1.1 (Normal Duty); Drive Rated Amps x 1.5 (Heavy Duty)
Values  Min/Max: 0.0/Drive Rated Amps x 1.5 (Normal Duty); Drive Rated Amps x 1.8 (Heavy Duty)
Display: 01A
A485 [Current Limit 2] Related Parameters: P033

PowerFlex 525 only.
Maximum output current allowed before current limiting occurs.

Default: Drive Rated Amps x 11
Values  Min/Max: 0.0/Drive Rated Amps x 1.5 (Normal Duty); Drive Rated Amps x 1.8 (Heavy Duty)
Display: 01A
A486 [Shear Pinl Level] Related Parameters: A487, A489

A488 [Shear Pin2 Level]
PowerFlex 525 only.
Sets the value of current at which the shear pin fault occurs after the time set in A487, A489 [Shear Pin x Time]. Setting the value at 0.0 A disables this function.

Default: 0.0 A (Disabled)
Values  Min/Max: 0.0/(Drive Rated Amps x 2)
Display: 01A
A487 [Shear Pin 1Time] Related Parameters: A486, A488

A489 [Shear Pin 2 Time]
PowerFlex 525 only.
Sets the continuous time that the drive must be at or above the value set in A486, A488 [Shear Pinx Level] before a shear pin fault occurs.

Default: 0.00s
Values Min/Max: 0.00/30.00 s
Display: 0.01s
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A490 [Load Loss Level] Related Parameters: A491
PowerFlex 525 only.

Provides a software trip (Load Loss fault) when the current drops below this level for the time specified in A491 [Load Loss Time].

Default: 0.0A
Values Min/Max: 0.0/Drive Rated Amps
Display: 01A
A491 [Load Loss Time] Related Parameters: A490

PowerFlex 525 only.
Sets the required time for the current to be below A490 [Load Loss Level] before a Load Loss fault occurs.

Default: 0s
Values Min/Max: 0/9999 s
Display: 1s

A492 [Stall Fault Time]
Sets the time that the drive remains in stall mode before a fault is issued.
0 “60 Seconds” (Default)

1 "120 Seconds”
. 2 "240 Seconds”

Options - -

3 360 Seconds'

4 "480 Seconds”

5 “Flt Disabled”
A493 [Motor OL Select] Related Parameters: P032, P033
Drive provides Class 10 overload protection. Settings 0...2 select the derating factor for the I overload function.

No Derate Min Derate Max Derate
100 100 100
g 50 £ % § &
S S S
3 60 2 60 2 60
é 40 é 40 é 40
s 20 s 20 s 2
) = ol * 0!
0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200
% of [Motor NP Hertz] % of [Motor NP Hertz] % of [Motor NP Hertz]

0 “No Derate” (Default)
Options 1 “Min Derate”
2 "Max Derate”

A494 [Motor OL Ret]

Selects whether the motor overload counter is saved on power-down or reset on power-up.
0 “Reset’ (Default)
1 “Save”

Options
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A495 [Drive OL Mode]
Determines how the drive handles overload conditions that would otherwise cause the drive to fault.

0 “Disabled"
. 1 “Reduce CLim"
Options
2 "Reduce PWM"
3 "Both-PWM Ist” (Default)

A496 [IR Voltage Drop]
Value of volts dropped across the resistance of the motor stator (autotune) for induction motor.

Related Parameters: PO40

Default: Based on Drive Rating
Values  Min/Max: 0.0/600.0VAC
Display: 0.VAC

A497 [Flux Current Ref]
This is the current necessary for full motor flux. The value should be set to the full speed no-load current of the motor.

Related Parameters: PO40

Default: Based on Drive Rating
Values  Min/Max: 0.00/(Drive Rated Amps x 1.4)
Display: 0.01A

A498 [Motor Rr]
PowerFlex 525 only.
Rotor resistance of induction motor. The value of this parameter populates when a full rotate tune is performed.

Default: Based on Drive Rating
Values Min/Max: 0.00/655.35 chm
Display: 0.01 ohm

A499 [Motor Lm]
(PFs25) PowerFlex 525 only.
Mutual Inductance of induction motor. The value of this parameter populates when a full rotate tune is performed.

Default: Based on Drive Rating
Values Min/Max: 0.0/6553.5 mH
Display: 0.1 mH

A500 [Motor Lx]
PowerFlex 525 only.
Leakage Inductance of induction motor. The value of this parameter populates when a full rotate tune is performed.

Default: Based on Drive Rating
Values  Min/Max: 0.0/6553.5 mH
Display: 0.1mH

A501 [PMIR Voltage]
PowerFlex 525 only.

(With FRN 5.xxx and later.)
Voltage across the stator resistance of the PM or SynRM motor at the rated motor current that is displayed in line-to-line rms value.

Default: .50V
Values Min/Max: 0.00/655.35V
Display: 0.01v
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A502 [PM IXd Voltage]
PowerFlex 525 only.

(With FRN 5.xxx and later.)
Voltage across the d-axis stator inductance of the PM or SynRM motor at the rated motor current and the rated motor frequency that is displayed in line-to-line rms value.

Default: 1791V
Values  Min/Max: 0.00/655.35V
Display: 0.01v

A503 [PM IXq Voltage]
(PF525) PowerFlex 525 only.

(With FRN 5.xxx and later.)
Voltage across the g-axis stator inductance of the PM or SynRM motor at the rated motor current and the rated motor frequency that is displayed in line-to-line rms value.

Default: 53.21V
Values  Min/Max: 0.00/655.35V
Display: 0.01v

A504 [PM BEMF Voltage]
(PF525) PowerFlex 525 only.

(With FRN 5.xxx and later.)
Back electromative force (EMF) voltage of the PM or SynRM motor.

Default: 328.0V-PM,164.0V - SynRM
Values Min/Max: 0.01200.0V
Display: 0v
A509 [Speed Reg Sel] Related Parameters: Ab21, A522, AB23, Ab24, A525, A526

PowerFlex 525 only.
Determines if Pl gain of the “Vector” control mode speed regulator is set automatically or manually. This parameter automatically sets parameters A521...A526.

0 “Automatic” (Default)
1 “Manual

Options

A510 [Freq1]
A512 [Freq 2]
A514 [Freq 3]

(PF525) PowerFlex 525 only.
Sets the "Vector” control mode frequency.

Default:

Freq1: 8.33%

Freq 2: 15.00%
Values Freq 3: 20.00%

Min/Max: 0.00/200.00%

Display: 0.01%

AST1  [Freq1BW]
A513 [Freq 2 BW]
A515 [Freq 3 BW]

PowerFlex 525 only.
Speed control loop bandwidth for “Vector” control mode.

Default: 10 Hz
Values Min/Max: 0/40 Hz
Display: THz
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A516  [PM Initial Sel]
PowerFlex 525 only.

(With FRN 5.xxx and later.)
PM initial angle detect.

0 “Align” (Default)

Options 1 “HFI' High Frequency Injection to detect initial angle.

2 "Six Pulse”

A517 [PM DC Inject Cur]
(PFs25) PowerFlex 525 only.

(With FRN 5.xxx and later.)
Maximum DC current in amps applied to the motor to reset the rotor position of a PM motor.

Default: 30%
Values Min/Max: 0/300%
Display: 1%

A518 [PM Align Time]
(PF525) PowerFlex 525 only.

(With FRN 5.xxx and later.)
Magnetic pole reorientation time.

Default: 07s
Values Min/Max: 0.0/60.0 s
Display: 01s

A519 [PM HFINS Cur]
PowerFlex 525 only.

(With FRN 5.xxx and later.)
High Frequency Injection (HF1) North South Current to detect N/S Magnet.

Default: 100%
Values Min/Max: 0/300%
Display: 1%

A520 [PM Bus Reg Kd]
PowerFlex 525 only.

(With FRN 5.xxx and later.)
Derivative gain for bus regulator.

Default: 2
Values Min/Max: 0/500
Display: 1

A521 [Freq1Kp]
A523 [Freq 2 Kp]
A525 [Freq 3 Kp]

PowerFlex 525 only.

Related Parameters: A509, A510

Sets P-gain of “Vector” control mode when in frequency region 1,2 or 3 for faster speed response during dynamic-state where motor is still accelerating. If A509 [Speed Reg Sel] is

set to 1“Manual’, these parameters can be changed.

Default: 100.0%
Values Min/Max: 0.0/500.0%
Display: 01%
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A522 [Freq1Ki] Related Parameters: A509, A510
A524 [Freq 2 Ki]

A526 [Freq 3 Ki]

PowerFlex 525 only.

Sets I-gain of “Vector” control mode when in frequency region 1, 2 or 3 for faster speed response during steady-state where motor is at its rated speed. If A509 [Speed Reg Sel] is
set to 1"Manual”, these parameters can be changed.

Default: 0100s
Values Min/Max: 0.000/10.000 s
Display: 0.001s

A527 [PMFWKn1Kp]
PowerFlex 525 only.

(With FRN 5.xxx and later.)
The gain to ensure good performance in field weakening region.

Default: 350%
Values Min/Max: 0/2000%
Display: 1%

A528 [PM FWKn 2 Kp]
PowerFlex 525 only.

(With FRN 5.xxx and later.)
The gain to ensure robustness under step load in weakening region.

Default: 300%
Values Min/Max: 100/8000%
Display: 1%

A529 [PM Control Cfg]
(PF525) PowerFlex 525 only.

(With FRN 5.xxx and later.)
Control configuration for Feed Forward Decouple (FFD), Maximum Torque Per Amp (MTPA), and Load Disturbance Observer (LDOB).

r1[F1[r
u‘ Lij|Ld ‘u ‘u‘
1= Condition True, 0 = Condition False
FFD (Feed Forward Decouple) Digit 1
MTPA (Maximum Torgue Per Amp) Digit 2
LDOB (Load Disturbance Qbserver) Digit 3
Not Used
Not Used
Default: 0om
Values Min/Max: 00oao/001m
Display: 00000
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A530 [Boost Select] Related Parameters: b004, P031, P032, P03

J=)

Sets the boost voltage (% of PO31 [Motor NP Volts]) and redefines the V/Hz curve. Only used for V/Hz control modes.

[Maximum Voltage] can be setanywhere. o |} - - __
Ifitis > [Motor NP Volts] then it defines a point on the V/Hz curve 100

[Maximum Voltage] can be set anywhere. ’
Ifitis < [Motor NP Volts] then it functions as a limit only
(does not change the V/Hz curve)

i
|
|
|
|
|
|
|
= | |
= | |
=2 | |
a 1/2 [Motor NP Volts] | |
=Z50F-—--—-—= I I
S CE I I
s L3 | |
= L--2 | !
= Pogl 1
b4 | E [ |
~ 2 | |
Settings =z | |
5..14 | 2 ! !
PN —= : — % [Motor NP Hertz]
= 50 L0
[Maximum Freq] can be set anywhere. .\ \‘ [Maximum Freq] can be set anywhere.
Ifitis < [Motor NP Hertz] then it functions as a limit only } } Ifitis > [Motor NP Hertz] then it defines a
(does not change the V/Hz curve) point on the V/Hz curve
0 “Custom V/HZ'
1 "30.0,VT”
2 "3.0 VT .
- - Fan/Pump Curves (Variable Torque)
3 "40.0,VT
4 "45.0\T
5 “0.0,no IR
6 “25CI"

(Default for 400V and 600V
drives, 5 HP and above)

"2.5,CT"
(Default for 200V drives, 5 HP and
above)

8 "5.0,CT"
(Default for drives below 5 HP) ~ Boost Voltage (% of Base) (Constant Torque)

9 "15CT"
10 "10.0,CT"
m 125 Cr
12 "16.0,CT"
18 “175, CT"
14 *20.0, CT"

~

Options
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A531 [Start Boost]

Advanced Program Group (continued)

Related Parameters: P031, P032, P039, A530

Sets the boost voltage (% of PO31 [Motor NP Volts]) and redefines the V/Hz curve when A530 [Boost Select] = 0 “Custom V/Hz" and P039 [Torque Perf Mode] = 0 “V/Hz".

[Maximum Voltage]
[MotorNPVoOItS] }— —— ————————— — — — ‘
2
v |
2 I
= |
= |
|
®* | |
|
e J |
g W \ \
s =[! \ \
= g \ \
- w
s B J‘ | |
e ] ]
> & ' - - Frequency
[Break Frequency] [Motor NP Hertz]
[Minimum Freq] [Maximum Freq]
Default: 25%
Values  Min/Max: 0.0/25.0%
Display: 01%

A532 [Break Voltage]

Sets the voltage (in percent of [Base Frequency]) at the A533 [Break Frequency] if A530 [Boost Select] is set to 0 “Custom V/Hz".

Default: 25.0%
Values Min/Max: 0.01100.0%

Display: 01%
A533 [Break Frequency] Related Parameters: P031, P032, P039, A530, A532
Sets the frequency where Ab32 [Break Voltage] is applied if A530 [Boost Select] is set to 0 “Custom V/Hz".

Default: 15.0 Hz
Values Min/Max: 0.0/500.0 Hz

Display: 0.1Hz
A534 [Maximum Voltage] Related Parameters: b004
Sets the highest voltage that the drive outputs.

Default: Drive Rated Volts
Values Min: 10V AC (on 230V AC Drives); 20V AC (on 460V AC Drives); 25V AC (on 600V AC Drives)

Max: 255V AC (on 230V AC Drives); 510V AC (on 460V AC Drives); 637.5V AC (on 600V AC Drives)

Display: VAC
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A535 [Motor Fdbk Type] Related Parameters:P039, Ab37
@ Stop drive before changing this parameter.

Selects the encoder type.“)

ATTENTION: The loss of analog input, encoder, or other feedback may cause unintended speed or motion. Take appropriate
precautions to guard against possible unintended speed or mation.

Allowable Control Modes (See P033 [Torque Perf Mode]) Hardware Inputs

0 “Nong” (Default) V/Hz, SVC, Economize, Vector, PM Control -

! e WHe G Ecronize P g Tt o e e
Options 2 “Single Chan? V/Hz, SVC, Economize, PM Control

3 “Single Check™ V/Hz, SVC, Economize, PM Control Optional incremental encoder card

4 “Quadrature”? V/Hz, SVC, Economize, Vector, PM Control (catalog number 25-ENC-)

5 “Quad Check'™® V/Hz, SVC, Economize, Vector, PM Control

(1) Parameter is also available in PowerFlex 523 FRN 3.xxx and later.
(2) Setting is specific to PowerFlex 525 drives only.

A536 [Encoder PPR]
PowerFlex 525 only.

Specifies the encoder Pulses Per Revolution (PPR) when an encoder is used.
To achieve speed range/accuracy for SVC and VVC closed loop control, a minimum of 1024 PPR encoder is recommended. The maximum encoder pulse is 250 kHz.
For more information, see Determine Encoder Pulse Per Revolution (PPR) Specification Based on Speed Resolution on page 223.

Default: 1024 PPR
Values Min/Max: 1/20000 PPR
Display: 1PPR
A537 [Pulse In Scale] Related Parameters: t065, t067, A535

Sets the scale factor/gain for the Pulse Input when t065 [Digln TermBlk 05] or t067 [Dign TermBlk 07] is set to 52 “Pulse Train", or A535 [Moator Fdbk Type] is set to 1“Pulse Train".
Input frequency (Hz) / Pulse in Scale = Output frequency (Hz)

Default: 64
Values Min/Max: 0/20000
Display: 1

A538 [Ki Speed Loop]

Sets the I-gain that is used in the P! calculation of the speed loop when feedback is used. Applicable to V/Hz and SVC modes in closed loop control only.“’

Default: 2.0
Values Min/Max: 0.0/400.0
Display: 01

(1) Parameter is also available in PowerFlex 523 FRN 3.xxx and later.

A539 [Kp Speed Loop]

Sets the P-gain that is used in the Pl calculation of the speed loop when feedback is used. Applicable to V/Hz and SVC modes in closed loop control only.m

Default: 05
Values Min/Max: 0.0/200.0
Display: 01

(1) Parameter is also available in PowerFlex 523 FRN 3.xxx and later.
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A540 [Var PWM Disable] Related Parameters: A440
@ Stop drive before changing this parameter.

Enables/disables a feature that varies the carrier frequency for the PWM output waveform that is defined by A440 [PWM Frequency].

0 “Enabled” (Default)

Options -
1 “Disabled”

A541 [Auto Rstrt Tries] Related Parameters: A542

Sets the maximum number of times the drive attempts to reset a fault and restart. See Chapter 4 for more information on faults and fault codes.
Clear a Type 1fault and restart the drive.

1. Set AS#41 [Auto Rstrt Tries] to a value other than “0".

2. Set Ab42 [Auto Rstrt Delay] to a value other than “0".

Clear an OverVoltage, UnderVoltage or Heatsink OviTmp fault without restarting the drive.

1. Set AB41 [Auto Rstrt Tries] to a value other than “0".

2. Set A542 [Auto Rstrt Delay] to “0".

ATTENTION: Equipment damage and/or personal injury may result if this parameter is used in an inappropriate application. Do
A not use this function without considering applicable local, national, and international codes, standards, regulations or industry

guidelines.

Default: 0
Values Min/Max: 0/9

Display: 1
A542 [Auto Rstrt Delay] Related Parameters: Ab41
Sets the time between restart attempts if A541 [Auto Rstrt Tries] is not zero.

Default: 10s
Values Min/Max: 0.0120.0s

Display: 01s

A543 [Start At PowerUp]
m Stop drive before changing this parameter.
Enables/disables drive start on power-up without a Run command being cycled. Requires a digital input that is configured for Run and a valid run signal.

not use this function without considering applicable local, national, and international codes, standards, requlations or industry

ATTENTION: Equipment damage and/or personal injury may result if this parameter is used in an inappropriate application. Do
A guidelines.

0 “Disabled” (Default)

Options
1 “Enabled”

A544 [Reverse Disable] Related Parameters: b006
m Stop drive before changing this parameter.

Enables/disables the function that allows the direction of motor rotation to be changed.

0 “Rev Enabled” (Default)
1 "Rev Disabled”

Options

A545 [Flying Start En]
Sets the condition that allows the drive to reconnect to a spinning motor at actual RPM.

0 “Disabled” (Default)

Options -
1 “Enabled” Catch and ramp to commanded speed at every drive start.
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A546 [FlyStrt CurLimit]
Used to determine when the drive has matched the mator frequency if Flying Start is enabled.

Default: 65%
Values Min/Max: 30/200%
Display: 1%

A547 [Compensation]
Enables/disables correction options that may improve problems with motor instability.

0 “Disabled" No compensation.

1 “Electrical” (Default) Some drive/motor combinations have inherent instabilities that are exhibited as non-sinusodial motor currents.

. This setting attempts to correct this condition
Options

2 "Mechanical” Some motor/load combinations have mechanical resonances that can be excited by the drive current requlator.

This setting slows down the current regulator response and attempts to correct this condition.

3 “Both”

A548 [Power Loss Mode]
Sets the reaction to a loss of input power.

. 0 “Coast’ (Default) Drive faults and motor coasts to a stop.
Options

1 “Decel’ Drive decelerates and attempts to keep the DC bus voltage above the undervoltage level.

A549 [Half Bus Enable]

Enables/disables the power ride-through function, which allows the drive to maintain power to the motor at 50% drive input voltage during short-term power sag conditions.

power line recovers. The input impedance should be equal or greater than the equivalent of a 5% transformer with a VA rating

ATTENTION: To guard against drive damage, a minimum line impedance must be provided to limit inrush current when the
A 6 times the drive's input VA rating if Half Bus is enabled.

0 "Disabled” (Default)

Options
1 “Enabled”

A550 [Bus Reg Enable]
Enables/disables the bus regulator.

Related Parameters: A437

0 “Disabled”

Options
P 1 “Enabled” (Default)

A551 [Fault Clear]
E Stop drive before changing this parameter.

Resets a fault and clears the fault queue.

0 “Ready/Idle” (Default)

Options 1 “Reset Fault’ Resets the active fault but does not clear any fault buffer.

2 “Clear Buffer” Resets the active fault and clears all fault buffers to “0".

A552 [Program Lock]
Protects parameters against change by unauthorized personnel with a 4-digit access code.

Related Parameters: A553

Default: 0000
Values Min/Max: 0000/9999
Display: m
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A553 [Program Lock Mod] Related Parameters: AB52
Determines the lock mode that is used in parameter Ab52 [Program Lock]. When set to 2 or 3, A552 [Program Lock] is added to the custom group to allow unlocking of parameters.

0 “Full Lock’ (Default) All parameters are locked except [Program Lock].

1 “Keypad Lock" Al parameters are locked except [Program Lock] from keypad access but can still be accessed over communications.
Options 9 “Cystom Only" All parameters are locked and hidden except custom group and [Program Lock].

3 "KeyPd Custom” All parameters are locked and hidden except custom group and [Program Lock] from keypad access but can still be accessed

over communications.

A554 [Drv Ambient Sel]
Sets the maximum expected ambient of the drive when used above 50 °C. When ambient temperature is above 50 °C, the drive applies necessary current derating.

0 “Normal" (Default)

1 "B5C
Options 2 “60C
3 "65C +Fan Kit" . .
- Fan kit required.
4 "70C +Fan Kit"
A555 [Reset Meters] Related Parameters: b019, b021, b022, b023, b024,

b025, b026, d362, d363

Resets the values that are stored in the parameters that track fault times and energy usage.

0 “Ready/Idle" (Default)
Options 1 “Reset Meters” Resets kWh, MWh, Accum kWh, Cost, and C02 Sav parameter values.

2 "Reset Time" Resets min, hr, and x10 hr.

AB56 [Text Scroll]
Sets the scrolling speed of the text in the LCD display.

0 "off' No scroll.
“Low Speed”

“Mid Speed” (Default)

“High Speed”

N | —

Options

™~

A557 [Out Phas Loss En]
Enable/disable output phase loss detection.

not use this function without considering applicable local, national, and international codes, standards, regulations or industry

ATTENTION: Equipment damage and/or personal injury may result if this parameter is used in an inappropriate application. Do
A guidelines.

0 “Disable” (Default)
1 “Enable”

Options

A558 [Positioning Mode]

m Stop drive before changing this parameter.

PowerFlex 525 only.

Defines the positioning transition mode that is used for the position steps.

0 “Time Steps” (Default) Steps based on time.
1 “Preset Input” Preset inputs directly commands a given step.
Options 2 “Step Logic” Use StepLogic Commands. Always start from Step 0.
3 “Preset StpL” Use Preset Inputs to determine starting step then StepLogic commands.
4 "StpLogic-Lst" Use StepLogic commands from last Step Logic step at last drive stop.
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Advanced Program Group (continued)

Sets the number of encoder counts equal to one user-defined unit.

Default:

4096

Values Min/Max:

1/32000

Display:

1

A560 [Enh Control Word]
PowerFlex 525 only.

Related Parameters: t062, t063, t065 - t068, A571

1 ] AJ/1

Allows control of positioning and other functions through parameter control for use over comms. The functions replicate the digital input options and function in the same way.

T

1= Input Present, 0 = Input Not Present

Home Limit Digit 1
Find Home Digit 2
Hold Step Digit 3
Pos Redefine Digit 4
Sync Enable Digit 5
Traverse Dis Digit 6
LogicIn1 Digit 7
Logic In 2 Digit 8
Not Used

Default: 0000 0000
Values  Min/Max: 0000 0ooo/Tm MM
Display: 0000 0000
0 “Home Limit" In Positioning mode, this indicates that the drive is at the home paosition
1 “Find Home" When set, the next start command causes the drive to find home. Set this bit to 0 after completing the homing routine.
2 "Hold Step” In Pasitioning mode, this input overrides other inputs and causes the drive to remain at its current step (running at zero speed

once it reaches its position) until released.

3 "Pos Redefine”

In Positioning mode, this input resets the home pasition to the current position of the machine. Set this bit to 0 after completing
the homing routine.

4 "Sync Enable”
Digits y

Must be used to hold the existing frequency when Sync Time is set to enable speed synchronization. When this bit is reset to
zero the drive accelerates to the new commanded frequency based on A571 [Sync Time] setting.

5 “Traverse Dis”

When set the traverse function is disabled.

6 “LogicinT This provides an identical function as the “Logic In1" Digital Input option. This bit is logically ORed with a digital input t062, t063,
t065-t068 [Digin TermBlk xx] set to 24 “Logic InT". It can be used to move through the StepLogic functions (speed or position)
using comms control without requiring actual digital input transitions.

7 “LogicIn?2’ This provides and identical function as the “Logic In2" Digital Input option. This bit is logically ORed with a digital input t062,

1063, t065-t068 [Digln TermBlk xx] set to 25 “Logic In2". It can be used to move through the StepLogic functions (speed or
position) using comms control without requiring actual digital input transitions.

A561 [Home Save]
PowerFlex 525 only.

Determines whether the current position is saved on power down.

0 “Home Reset" (Default)

Position resets to zero on power-up.

Options
1 “"Home Saved"
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A562 [Find Home Freq]
PowerFlex 525 only.
Sets the maximum frequency that the drive uses when “Find Home” is issued.

Default: 10.0 Hz
Values  Min/Max: 0.1/500.0 Hz
Display: 0.1Hz

A563 [Find Home Dir]

m Stop drive before changing this parameter.

PowerFlex 525 only.

Sets the direction that the drive commands when “Find Home" is issued.

0 “Forward" (Default)

Options . ”
1 “Reverse

A564 [Encoder Pos Tol]
PowerFlex 525 only.

Sets the “At Position” and the “At Home' tolerance around the encoder count. The value is added to and subtracted from the target encader unit value to create the tolerance
range.

Default: 100
Values  Min/Max: 1/50000
Display: 1

A565 [Pos Reg Filter]
PowerFlex 525 only.
Sets the error signal filter in the position regulator.

Default: 8
Values  Min/Max: 0/15
Display: 1

A566 [Pos Reg Gain]
PowerFlex 525 only.
Sets the gain adjustment for the position regulator.

Default: 3.0
Values Min/Max: 0.0/200.0
Display: 01
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A567 [Max Traverse]
Sets the amplitude of triangle wave speed modulation.

> [PJump]
[Max Traverse]

[Output Freq] L

:

J Traverse Bit L [Fiber Status]
J \— Traverse Enable Bit
Seconds

Default: 0.00 Hz
Values Min/Max: 0.00/300.00 Hz

Display: 0.01Hz
A568 [Traverse Inc] Related Parameters: A567
Sets the time that is required for the Traverse function to accelerate from the minimum to the maximum traverse frequency. See the diagram at A567 [Max Traverse].

Default: 0.00s
Values Min/Max: 0.00/300.00 s

Display: 0.01s
A569 [Traverse Dec] Related Parameters: Ab67
Sets the time that is required for the Traverse function to decelerate from the maximum to the minimum traverse frequency. See the diagram at A567 [Max Traverse].

Default: 0.00s
Values Min/Max: 0.00/300.00 s

Display: 0.01s
A570 [P Jump] Related Parameters: A567
Sets the frequency amplitude that is added to or subtracted from the commanded frequency. See the diagram at A567 [Max Traverse].

Default: 0.00 Hz
Values Min/Max: 0.00/300.00 Hz

Display: 0.01Hz
A571 [Sync Time] Related Parameters: t062, t063, t065 - t068, A560

Enables the function that holds the drive at the current frequency even if the commanded frequency changes. Used with t062, t063, t065-t068 [Digin TermBlk xx] 32 “Sync Enable".

o [Sync Time]
New Drive #2 Reference
5 New Drive #1 Reference
==
— Speed Sync Bit L [Fiber Status]
I Change Ref's | Drive #1 and #2 Sync Enable Input
Time
Default: 00s
Values Min/Max: 0.0/3200.0 s
Display: 01s
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A572 [Speed Ratio]
@ Stop drive before changing this parameter.

Scales the drive speed command.

Default: 1.00
Values Min/Max: 0.01/9399
Display: 0.01

A573 [Mtr Options Cfg]

(With PowerFlex 525 FRN 2.xxx and later.)
(With PowerFlex 523 FRN 3.xxx and later.)
Sets the configuration of the motor option.

oo . Options | Description
1= Enabled, 0 = Disabled Limits the rate of change to the velocity reference for improved current limiting.
Jerk Select Digit 1 Jerk Select | Set to 0 “Disabled" for positioning type applications with fast Accel or Decel
ZeroSpd Slip Digit 2 times.
Not Used Sets slip compensation to 0.0 Hz when the following conditions are met:
Not Used .|+ Commanded speed = 0.00 Hz
Not Used ZeroSpd Siip |, Status of drive = "At speed”
« ZeroSpd Slip = 1“Enabled"
Default: 1
Values Min/Max: 0o/m
Display: 00

A574 [RdyBit Mode Cfg]
m Stop drive before changing this parameter.

(With PowerFlex 525 FRN 3.xxx and later.)
(With PowerFlex 523 FRN 3.xxx and later.)

Related Parameters: d392

Determines which Stop conditions cause the drive's Ready bit (Network Logic Status bit 1) to go low (0). A reset or power cycle is required after selection is made.

Ready Bit Status™

Stop Conditions Standard Enhanced
Drive fault 0 0

Stop digital input terminal 01/11 open 1 0

Holding down the drive’s keypad or the Remote DSI HIM Stop button 1 0

Stop commanded through Comms (Stop bit = 1) 1 0
Software (SW) Enable digital input terminal open 1 0
Safe-Torque-0ff (STO) condition with value of t105 [Safety Open En] set to 1

“FaultDisabled"? 0 0

() 1= Active, 0 = Inactive
(2) Condition is specific to PowerFlex 525 drives only.

. 0 “Standard" (Default)
Options

1 “Enhanced”

A575 [Flux Braking En]

(With PowerFlex 525 FRN 5.xxx and later.)
(With PowerFlex 523 FRN 3.xxx and later.)
Enables/disables flux braking.

Related Parameters: AB50

0 “Disable” (Default)

Options - -
1 “Enable
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A576 [Phase Loss Level]

(With PowerFlex 525 FRN 5.xxx and later.)

(With PowerFlex 523 FRN 3.xxx and later.)

Output Phase Loss Level. Sets the threshold level that is used to determine an output phase loss condition.
Each motor phase must exceed this value. Decreasing this parameter's value lowers sensitivity.

Default: 25.0% for Induction motor; 4.0% for PM motor
Values Min/Max: 0.0100.0%
Display: 0.1%

A580 [Current Loop BW]
(PFs25) PowerFlex 525 only.

(With FRN 5.xxx and later.)
Current loop bandwidth (0 = Automatically calculate the control gain of current loop).

Default: 0Hz
Values Min/Max: 0/65535 Hz
Display: THz

A581 [PM Stable 1Freq]
(PF525) PowerFlex 525 only.

(With FRN 5.xxx and later.)
The start frequency for stabilization loop (P032 [Motor NP Hertz] x A581 [PM Stable 1Freq]).

Default: 0%
Values Min/Max: 0/100%
Display: 1%

A582 [PM Stable 2 Freq]
PowerFlex 525 only.

(With FRN 5.xxx and later.)
Stabilization function will return to normal output after this frequency (P032 [Motor NP Hertz] x A582 [PM Stable 2 Freq]).

Default: 45%
Values Min/Max: 0/100%
Display: 1%

A583 [PM Stable 1Kp]
PowerFlex 525 only.

(With FRN 5.xxx and later.)
Percentage of the gain for stabilization loop. The gain is set in A584 [PM Stable 2 Kp].

Default: 40%
Values Min/Max: 0/100%
Display: 1%

A584 [PM Stable 2 Kp]
PowerFlex 525 only.

(With FRN 5.xxx and later.)
The gain for stabilization loop.

Default: 250%
Values Min/Max: 0/2000%
Display: 1%
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A585 [PM Stable Brk Pt]
PowerFlex 525 only.
(With FRN 5.xxx and later.)

Percentage of rated power P037 [Motor NP Power] for the gain of (A584 [PM Stable 2 Kp] x A583 [PM Stable 1Kp]).

Default: 40%
Values Min/Max: 0/100%
Display: 1%

A586 [PM Stepload Kp]
(PF525) PowerFlex 525 only.

(With FRN 5.xxx and later.)
The gain to ensure robustness under step load in low speed region.

Default: 0%
Values Min/Max: 0/1000%
Display: 1%

A587 [PM1Efficiency]
(PF525) PowerFlex 525 only.

(With FRN 5.xxx and later.)
Reduce full-load current.

Default: 120%
Values Min/Max: 0/2000%
Display: 1%

A588 [PM 2 Efficiency]
PowerFlex 525 only.

(With FRN 5.xxx and later.)
Reduce no load current.

Default: 500%
Values Min/Max: 0/2000%
Display: 1%

A589 [PM Algor Sel]

m Stop drive before changing this parameter.
PowerFlex 525 only.

(With FRN 5.xxx and later.)

Selects the algorithm to use with your motor. Check with the manufacturer of your mator to determine whether it is an iPM or sPM motor.

Related Parameters: A550

. 0 "Algorithm 1" (Default) Suggested for most motors.
Options

1 “Algorithm 2" Enable an embedded algorithm to reduce oscillation in output waveform (use with sSPM motor only, do not enable for iPM motor).

A590 [SYNRM SW Freq]
PowerFlex 525 only.

(With FRN 7.xxx and later.)
Switching Frequency point from Low-Speed Observer (Freq1) to High-Speed Observer (Freq2).

Default: 10 Hz
Values

Min/Max: 0/600 Hz
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Advanced Program Group (continued)

A591 [SYNRM Flux Cur]
PowerFlex 525 only.

(With FRN 7.xxx and later.)

SynRM Field Excitation Current.

Increasing the setting enhances no loading performance but has poor efficiency.
Decreasing the setting reduces no loading performance but good efficiency.

Default: 35%
Values

Min/Max: 0/150%

A592 [SYNRM Freq1 Volt]
PowerFlex 525 only.

(With FRN 7.xxx and later.)
The Amplitude of Injected Signal of Low-Speed Observer (Freq]).
Increasing the setting enhances the loading performance during Freql operation.

Default: 30%
Values

Min/Max: 0/100%

A593 [SYNRM Freql Kp]
PowerFlex 525 only.

(With FRN 7.xxx and later.)

The Scaling of bandwidth At Low-Speed Observer (Freq).

Increasing the setting enhances the loading performance during low-speed (Freql) operation but too high causes mator vibration.
Decreasing the setting causes the mator to stall during startup and low-speed (Freql) operation.

When the motor running speed is lower than the switching frequency AS30 adjust the setting.

Default: 1.00
Values

Min/Max: 0.01/5.00

A594 [SYNRM Freq1 Comp]
PowerFlex 525 only.

(With FRN 7.xxx and later.)
The Scaling of Mutual Inductance Compensation At Low-Speed Observer (Freq).
Increasing or decreasing the setting enhances the loading performance during Freql operation depending on the motor.

Default: 1.00
Values

Min/Max: 0/10.00

A595 [SYNRM Freq2 BW]
PowerFlex 525 only.

(With FRN 7.xxx and later.)

The bandwidth At High-Speed Observer (Freq2).

Increasing the setting enhances the loading performance during high-speed (Freq2) operation but too high causes vibration.
Decreasing the setting causes the mator to stall during startup and high-speed (Freq2) operations.

When the motor running speed is higher than the switching frequency A590, adjust the setting.

Default: 10 Hz
Values

Min/Max: 0/50 Hz

A596 [SYNRM Freq2 Kp]
PowerFlex 525 only.

(With FRN 7.xxx and later.)

The Scaling of Magnetic linkage estimator At High-Speed Observer (Freg?).

To fine-tune the setting when motor is still not stable after adjustment AS5.

Increasing the motor setting enhances the loading performance during high-speed (Freq2) operation but too high causes vibration.
Decreasing the setting causes the motor to stall during startup and high-speed (Freq2) operations.

When the motor running speed is higher than the switching frequency A530, adjust the setting.

Default: 1.00

Values -
Min/Max: 0.110.00
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Network Parameter GI'Ole This group contains parameters for the network option card that is installed.

See the network option card’s user manual for more information on the
available parameters.

Modified Parameter Group This group contains parameters that have their values changed from the
factory default.

When a parameter has its default value changed, it is automatically added to
this group. When a parameter has its value changed back to the factory default,
it is automatically removed from this group.

Fault and Diagnostic Group

F604 [Fault 4 Code] Related Parameters: b007-b009
F605 [Fault5 Code]
F606 [Fault 6 Code]
F607 [Fault 7 Code]
F608 [Fault 8 Code]
F609 [Fault 9 Code]
F610 [Fault10 Code]

A code that represents a drive fault. The codes appear in these parameters in the order that they occur (b007 [Fault 1 Code] = the most recent fault). Repetitive faults are only
recorded once.

J=)

Default: Read Only
Values Min/Max: FO/F127
Display: FO
F611  [Fault 1 Time-hr] F612 [Fault 2 Time-hr] Related Parameters: d362

F613 [Fault 3 Time-hr] F614 [Fault 4 Time-hr]
F615 [Fault 5 Time-hr]

F616 [Fault 6 Time-hr] F617 [Fault 7 Time-hr]
F618 [Fault 8 Time-hr] F619 [Fault 9 Time-hr]
F620 [Fault10 Time-hr]

(PFs25) PowerFlex 525 only.

Displays the value of d362 [Elapsed Time-hr] when the fault occurs.

Default: Read Only
Values Min/Max: 0/32767 hr
Display: Thr
F621 [Fault1Time-min] F622 [Fault 2 Time-min] Related Parameters: d363

F623 [Fault3 Time-min] F624 [Fault 4 Time-min]
F625 [Fault 5 Time-min]

F626 [Fault 6 Time-min] F627 [Fault 7 Time-min]
F628 [Fault 8 Time-min] F629 [Fault9 Time-min]
F630 [Fault10 Time-min]

PowerFlex 525 only.

Displays the value of d363 [Elapsed Time-min] when the fault occurs.

Default: Read Only
Values  Min/Max: 0.0/320.0 min
Display: 0.'min
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F631 [Fault 1Freq]
F633 [Fault 3 Freq]
F635 [Fault5 Freq]

F632 [Fault 2 Freq]
F634 [Fault 4 Freq]

Fault and Diagnostic Group (continued)

F636 [Fault 6 Freq]
F638 [Fault 8 Freq]
F640 [Fault10 Freq]

PowerFlex 525 only.

F637 [Fault 7 Freq]
F639 [Fault 9 Freq]

Displays and stores the value of b001 [Output Freq] with the most recent 10 faults occurred.
[Fault 1 Freq] stores the most recent fault, [Fault 2 Freq] stores the second most recent fault and [Fault 3 Freq] stores the third most recent fault.

Related Parameters: b001

Values Min/Max:

Default: Read Only
0.00/500.00 Hz
Display: 0.01Hz

F641 [Fault 1Current]
F643 [Fault 3 Current]
F645 [Fault 5 Current]

F642 [Fault 2 Current]
F644 [Fault 4 Current]

F646 [Fault 6 Current]
F648 [Fault 8 Current]
F650 [Fault10 Current]

(PFs25) PowerFlex 525 only.

F647 [Fault 7 Current]
F649 [Fault 9 Current]

Displays and stores the value of b003 [Output Current] with the most recent 10 faults occurred.

Related Parameters: b003

[Fault 1 Current] stores the most recent fault, [Fault 2 Current] stores the second most recent fault and [Fault 3 Current] stores the third most recent fault.

Default:

Read Only

Values Min/Max:

0.00/(Drive Rated Amps x 2)

Display:

0.01A

F651 [Fault 1BusVolts]
F653 [Fault 3 BusVolts]
F655 [Fault 5 BusVolts]

F652 [Fault 2 BusVolts]
F654 [Fault 4 BusVolts]

F656 [Fault 6 BusVolts]
F658 [Fault 8 BusVolts]
F660 [Fault10 BusVolts]

(PFs25) PowerFlex 525 only.

F657 [Fault 7 BusVolts]
F659 [Fault 9 BusVolts]

Displays and stores the value of b005 [DC Bus Voltage] with the most recent 10 faults occurred.

Related Parameters: b005

[Fault 1 BusVolts] stores the most recent fault, [Fault? BusVolts] stores the second most recent fault and [Fault 3 BusVolts] stores the third most recent fault.

Values Min/Max:

Default: Read Only
0/1200v DC
Display: vDC
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Fault and Diagnostic Group (continued)

F661 [Status @ Fault1]  F662 [Status @ Fault 2] Related Parameters: b006
F663 [Status @ Fault3]  F664 [Status @ Fault 4]
F665 [Status @ Fault 5]

F666 [Status @ Fault6] F667 [Status @ Fault7]
F668 [Status @ Fault 8] F669 [Status @ Fault 9]
F670 [Status @ Fault10]

PowerFlex 525 only.

Displays the value of b0OB [Drive Status] with the most recent 10 faults occurred.
[Status @ Fault 1] stores the most recent fault, [Status @ Fault 2] stores the second most recent fault and [Status @ Fault 3] stores the third most recent fault.

r[F7[rTrm
u‘u u‘u u‘

1= Condition True, 0 = Condition False

Running Digit 1

Forward Digit 2

Accelerating Digit 3

Decelerating Digit &

SafetyActive' Digit5

(1) Setting is specific to PowerFlex 525 drives only.

Default: Read Only
Values Min/Max: 0/0x1F
Display: 1

F681 [Comm Sts - DSI]
Displays the status of the RS-485 serial (DSI) port to the drive.

r1yr1ryirgm
] ] — -
| 1= Condition True, 0 = Condition False  Digit 3 (Connection Status)
Rx DigitT 0 “Not Active”
Tx Digit2 1" “Modbus slave network (external Modbus master)’
itatus g'g'tz 2 “Modbus multi-drive w/ internal com option master”
rror Ig1
N g 3 “Modbus multi-drive w/ embedded com master
ot Used
4 "DSI peripheral connected”
5..8"Reserved”
9 "RS-485 network faulted”
(1) Setting is specific to PowerFlex 525 drives only.
Default: Read Only
Values Min/Max: 0000/19M
Display: 0000

F682 [Comm Sts - Opt]
Displays the status of the internal communication to the drive.

oo Digit 3 = “Internal Com option”
| 1= Condition True, 0 = Condition False 0 “Not Active (no connection)”
R DigitT 1 “Internal option connected/active”
I DGt2_ % §'Reserved’
Status Digit 3 - - -
Error Digith 9 “Internal com option faulted
Not Used
Default: Read Only
Values Min/Max: 0000/1911
Display: 0000
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Fault and Diagnostic Group (continued)

F683 [Com Sts-Emb Enet]
PowerFlex 525 only.
Displays the status of the embedded EtherNet/IP interface to the drive.

oo
LA{jLajjuajjLaj — - -
| 1= Condition True, 0 = Condition False  Digit 3 = “Embedded EtherNet/IP”
Rx Digit1 0 “Not Active (no connection)”
T Digit2 1 “Embedded EtherNet/IP active”
Status Digit 3 98 "Reserved”
Error Digit & - -
Not Used 9 “Embedded EtherNet/IP faulted
Default: Read Only
Values Min/Max: 0000/19Mm
Display: 0000

F684 [EN Addr Src]
PowerFlex 525 only.
Displays the actual source of the Ethernet configuration (IP address, subnet mask, and gateway address).

. 1 “Parameters”
Options Read Only
2 "BOOTP”

F685 [EN Rate Act]
PowerFlex 525 only.
Displays the network data rate that is currently used by the embedded EtherNet/IP interface.

0 “NoLink"

“10Mbps Full”

“10Mbps Half"

“100Mbps Full” Read Only
“100Mbps Half"

“Dup IP Addr”

“Disabled”

Options

D ol NN

F686 [DSI1/0 Act]
Displays the Drives that are active in Multi-Drive mode.

Hﬂﬂﬂﬂl

1= Drive Active, O = Drive Inactive

Drive 0 Actv Digit 1
Drive 1Actv Digit 2
Drive 2 Actv Digit 3
Drive 3 Actv Digit 4
Drive 4 Actv Digit 5
Default: Read Only
Value Min/Max: 00000/
Display: 00000
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Fault and Diagnostic Group (continued)

F687 [HW Addr 1]
F688 [HW Addr 2]
F689 [HW Addr 3]
F690 [HW Addr 4]
F691 [HW Addr 5]
F692 [HW Addr 6]

PowerFlex 525 only.
Shows the MAC address for the embedded EtherNet/IP interface.

Default: Read Only
Values Min/Max: 0/255
Display: 1

F693 [EN IP Addr Act1]
F694 [EN IP Addr Act 2]
F695 [EN IP Addr Act 3]
F696 [EN IP Addr Act 4]

(PFs25) PowerFlex 525 only.
Shows the actual IP address that is used by the embedded EtherNet/IP interface at the time. This indicates 0 if no address is set.
255.255.255.255

[ENIP Addr Act 1]
[EN IP Addr Act 2]
[EN IP Addr Act 3]
[ENIP Addr Act 4]

Default: Read Only
Values Min/Max: 0/255
Display: 1

F697 [EN Subnet Act 1]
F698 [EN Subnet Act 2]
F699 [EN Subnet Act 3]
F700 [EN Subnet Act 4]

PowerFlex 525 only.
Shows the actual subnet mask that is used by the embedded EtherNet/IP interface at the time. This indicates 0 if no address is set.

255.255.255.255

[EN Subnet Act 1]
[EN Subnet Act 2]
[EN Subnet Act 3]
[EN Subnet Act 4]

Default: Read Only
Values Min/Max: 0/255
Display: 1
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Fault and Diagnostic Group (continued)

F701 [EN Gateway Act 1]
F702 [EN Gateway Act 2]
F703 [EN Gateway Act 3]
F704 [EN Gateway Act 4]

PowerFlex 525 only.
Shows the actual gateway address that is used by the embedded EtherNet/IP interface at the time. This indicates 0 if no address is set.

255.255.255.255

[EN Gateway Act 1]
[EN Gateway Act 2]
[EN Gateway Act 3]
[EN Gateway Act 4]

Default: Read Only

Values Min/Max: 0/255

Display: 1

F705 [Drv 0 Logic Cmd]
F709 [Drv 1Logic Cmd]
F713  [Drv 2 Logic Cmd]
FT17 [Drv 3 Logic Cmd]
F721 [Drv &4 Logic Cmd]

In multi-drive mode, this is the logic command being transmitted to drive 0/1/2/3/4/.
In single-drive mode, this is the logic command being used by the drive (whether HS-DSI, EtherNet/IP, or DSI) at the time. If comms control is NOT being used, and the drive is in
single-drive mode, then this parameter shows 0.

Default: Read Only
Values  Min/Max: O/FFFF
Display: ]

F706 [Drv 0 Reference]
F710 [Drv 1Reference]
F714 [Drv 2 Reference]
F718 [Drv 3 Reference]
F722 [Drv 4 Reference]

In multi-drive mode, this is the reference being transmitted to drive 0/1/2/3/4.
In single-drive mode, this is the reference being used by the drive (whether HS-DSI, EtherNet/IP, or DSI) at the time. If comms control is NOT being used, and the drive is in single-
drive mode, then this parameter shows 0.

Default: Read Only
Values Min/Max: 0.00/5000.00 Hz
Display: 0.01Hz

F707 [Drv 0 Logic Sts]
FT11  [Drv 1Logic Sts]
F715 [Drv 2 Logic Sts]
F7T19 [Drv 3 Logic Sts]
F723 [Drv &4 Logic Sts]

In multi-drive mode, this is the logic status being received from drive 0/1/2/3/4.
In single-drive made, this is the logic status of the drive at the time.

Default: Read Only
Values  Min/Max: O/FFFF
Display: 1
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Fault and Diagnostic Group (continued)

F708 [Drv 0 Feedback]
FN2 [Drv1Feedback]
F716 [Drv 2 Feedback]
F720 [Drv 3 Feedback]
F724 [Drv 4 Feedback]

In multi-drive mode, this is the feedback being received from drive 0/1/2/3/4.
In single-drive mode, this is the feedback of the drive at the time.

Default: Read Only
Values  Min/Max: 0.00/5000.00 Hz
Display: 0.01Hz

F725 [EN Rx Overruns]
PowerFlex 525 only.
A count of the number of receive overrun errors reported by the embedded EtherNet/IP interface.

Default: Read Only
Values Min/Max: 0/65535
Display: 1

F726 [EN Rx Packets]
(PF525) PowerFlex 525 only.

A count of the number of receive packets that are reported by the embedded EtherNet/IP interface.

Default: Read Only
Values Min/Max: 0/65535
Display: 1

F727 [EN Rx Errors]
PowerFlex 525 only.
A count of the number of receive errors that are reported by the embedded EtherNet/IP interface.

Default: Read Only
Values Min/Max: 0/65535
Display: 1

F728 [EN Tx Packets]
PowerFlex 525 only.
A count of the number of transmitted packets reported by the embedded EtherNet/IP interface.

Default: Read Only
Values Min/Max: 0/65535
Display: 1

F729 [EN Tx Errors]
PowerFlex 525 only.
A count of the number of transmit errors reported by the embedded EtherNet/IP interface.

Default: Read Only
Values Min/Max: 0/65535
Display: 1
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Fault and Diagnostic Group (continued)

F730 [EN Missed 10 Pkt]
PowerFlex 525 only.
The number of I/0 packets missed.

Default: Read Only
Values Min/Max: 0/65535
Display: 1

F731 [DSIErrors]
The number of total DS errors.

Default: Read Only
Values Min/Max: 0/65535
Display: 1
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AppView Parameter Groups

AppView parameter groups provide a simple starting point for using the
PowerFlex 520-series drives by grouping certain commonly used parameters
based on different types of applications. Use these parameter groups to quickly
and easily set up the PowerFlex 520-series drive for your application.

AppView parameter groups are available for the following applications:
« Conveyor
« Mixer
« Compressor
« Centrifugal Pump
« Blower/Fan
« Extruder
« Positioning (PowerFlex 525 only)
« Textile/Fiber

You cannot add or remove parameters to or from the AppView parameter
groups. If you require quick access to additional parameters to what is already
included in the different AppView parameter groups, use the CustomView
parameter group instead.

The parameters in the AppView parameter groups can be quickly added to the
CustomView parameter group by doing the following:

Step Keys Example Displays
L1
1. |Press the Up Arrow or Down Arrow to scroll to or T~ |f|"| 1
" |an AppView group (61...68). F“Dl_l:ll I|.|_J 11
AN
Press Enter or Sel to enter a group. The = =<
2. |rightmost digit of the last viewed parameterin | ) <=0 ' or rwnh ”] -} =
that group flashes. TR
1
3. |Pressthe Up Arrow or Down Arrow to scroll to or T (N |"\|"
" | the command 61->GC. L U LI
71N
Press Enter or Sel to add all parameters in this
4. | AppView group to the CustomView group. The «J or }I% %% %% %{% %{%
LCD display shows a confirmation.
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CustomView Parameter
Group

154

CustomView allows you to quickly access only the parameters that are needed
for your application by storing them in a custom parameter group. Add your
frequently used parameters to this group, then hide all other parameters with
Ass2 [Program Lock] to simplify your drive configuration process.

Up to 100 parameters can be stored in the CustomView parameter group. You
can copy one entire AppView parameter group to the CustomView parameter
group as shown on page 153 or add individual parameters as show below.

Step Keys Example Displays
L1
1 Press the Up Arrow or Down Arrow to scroll to or T~ |"f L1l
" |the CustomView group (GC). PALLLTTT
LI1N
Press Enter to view the parameters that can be oL LTI |
2| added to the CustomView group. < F D+ TLILL |
1
3 Press the Up Arrow or Down Arrow to scroll or 1 |"|\"|
" |through the list of parameters. e + + LALIC
PROERITA,
Press Enter to add the parameter to the
4. | CustomView group. The LCD display shows a < %:% %I% %I% %{% %{
confirmation.
To delete parameters from the CustomView parameter group:
Step Keys Example Displays
111
1 Press the Up Arrow or Down Arrow to scroll to or .\I" o W |
" |the CustomView group (GC). LI
111
\Nlz
9 Press Enter to view the parameters that are in - T°T°TIrn 1
" |the CustomView group. LI LJ,[I:\
1~

Press the Up Arrow or Down Arrow to scroll to .
3. the command GC---. @ or® rwnu L=
| AN

Press Enter or Sel to view the parameters that o
& | are stored in the CustomView group. <o . LILIC

1
5 |Pressthe Up Arrow or Down Arrow to scroll A or poe =TT ::I/
" |through the list of parameters. . v LILIL.

Press Enter to delete the parameter from the

6. |CustomView group. The LCD display shows a I ﬂ% %{% %{% %{ %{
confirmation.

o) The Connected Components Workbench software can be used to speed up

\ ¥ this process with drag-and-drop functionality.
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Parameter Cross-reference by Name

Parameters

Parameter Name No. Parameter Name No. Parameter Name No.
10V Bipolar Enbl™ 093 Current Loop BW® 580 Drv 4 Logic Sts 723
2-Wire Mode 064 DB Resistor Sel 437 Drv 4 Reference 122
Accel Time 1 041 DB Threshold 438 Drv Ambient Sel 554
Accel Time 2 42 DC Brake Level 435 DSl Errors 731
Accel Time 3 Ly DC Brake Time 434 DSI1/0 Act 686
Accel Time 4 446 DC Brk Time@Strt 436 DSI1/0 Cfg 175
Accum CO02 Sav 026 DC Bus Ripple 380 Elapsed kWh 021
Accum Cost Sav 025 DC Bus Voltage 005 Elapsed MWh 022
Accum kWh Sav 024 Decel Time 1 042 Elapsed Run Time 019
Analog In 0-10V 360 Decel Time 2 443 Elapsed Time-hr 362
Analog In 4-20mA 361 Decel Time 3 L Elapsed Time-min 363
Analog In Filter 099 Decel Time 4 L7 EM Brk Off Delay 086
Analog Out Highm 089 Dig In Status 014 EM Brk On Delay 087
Analog Out Sel® 088 Dig Out Status®® 3% EN Addr Sel® 128
Anlg In 0-10V Hi 092 Digln TermBlk 02 062 EN Addr Src 684
Anlg In 0-10V Lo 091 DigIn TermBlk 03 063 EN Comm Fit Actn™ 143
Anlg In mA Loss 097 Digin TermBIk 05 065 EN Data In 10 153
Anlg InV Loss 094 Digin TermBIk 06 066 EN Data In 200 154
Anlg In4-20mA Hi 096 Digln TermBlk 07" 067 EN Data In 3 155
Anlg In4-20mA Lo 09 Digln TermBlk 08" 068 EN Data In 4 156
Anlg Loss Delay 098 Drive OL Mode 495 EN Data Out 17 157
Anlg Out Setpt? 090 Drive Status 006 EN Data Out 210 158
Auto Rstrt Delay 542 Drive Status 212/6) 393 EN Data Out 3% 159
Auto Rstrt Tries b4] Drive Temp 027 EN Data Out 47 160
Autotune 040 Drive Type 367 EN Fit Cfg DL 1% 147
Average kWh Cost 052 Droop Hertz@ FLAY 4] EN Fit Cfg DL 20 148
Average Power 020 Drv 0 Feedback 708 EN Flt Cfg DL 3 149
Boost Select 530 Drv 0 Logic Cmd 705 EN Flt Cfg DL 4% 150
Break Frequency 533 Drv 0 Logic Sts 707 EN Flt Cfg Logic” 145
Break Voltage 532 Drv 0 Reference 706 EN Fit Cfg Ref®) 146
Bus Reg Enable 550 Drv 1 Addr m EN Gateway Act 1V 701
Cmd Stat Select! 122 Drv 1 Feedback m EN Gateway Act 2" 702
Com Sts-Emb Enet 683 Drv 1 Logic Cmd 709 EN Gateway Act 3% 703
Comm Loss Action 125 Drv 1 Logic Sts m EN Gateway Act 47 704
Comm Loss Time 126 Drv 1 Reference 70 EN Gateway Cfg 10 137
Comm Sts - DSI 681 Drv 2 Addr 2 EN Gateway Cfg 27 138
Comm Sts - Opt 682 Drv 2 Feedback 716 EN Gateway Cfg 3% 139
Comm Write Mode 12 Drv 2 Logic Cmd 713 EN Gateway Cfg 47 140
Commanded Freq 002 Drv 2 Logic Sts 715 EN Idle Fit Actn® 144
Compensation b47 Drv 2 Reference Tk EN IP Addr Act 10 693
Contrl In Status 013 Drv 3 Addr 173 EN IP Addr Act 20 694
Control Source 012 Drv 3 Feedback 720 EN IP Addr Act 3% 695
Control SW Ver 029 Drv 3 Logic Cmd 7 EN IP Addr Act 47 696

Rockwell Automation Publication 520-UMOO1L-EN-E - March 2022

155



Chapter 3 Programming and Parameters

Parameters (Continued)

Parameter Name No. Parameter Name No. Parameter Name No.
Control Temp 028 Drv 3 Logic Sts 79 EN IP Addr Cfg 17 129
Counter Status 364 Drv 3 Reference 78 EN IP Addr Cfg 2 130
Counts Per Uit 559 Drv 4 Addr 174 EN IP Addr Cfg 30 131
Current Limit 1 484 Drv 4 Feedback T24 EN IP Addr Cfg AUl 132
Current Limit 20 485 Drv 4 Logic Cmd 7 EN Missed 10 Pkt 730
EN Rate Act!) 685 Fault 6 BusVolts!" 656 Half Bus Enable 549
EN Rate Cfg" 147 Fault 6 Code® 606 Home Save? 561
EN Rx Errors” 71 Fault 6 Current) 646 HW Addr 10 687
EN R Overruns!” 725 Fault 6 Freq" 636 HW Addr 200 688
EN Rx Packets"! 726 Fault 6 Time-hr! 616 HW Addr 30 689
EN Subnet Act 17! 697 Fault 6 Time-min(! 626 HW Addr 40 690
EN Subnet Act 2 698 Fault 7 BusVolts!" 657 HW Addr 5 691
EN Subnet Act 3" 699 Fault 7 Codel" 607 HW Addr 67 692
EN Subnet Act 47 700 Fault 7 Current™ 647 IR Voltage Drop 138
EN Subnet Cfg 17 133 Fault 7 Freq" 637 Jog Accel/Decel 432
EN Subnet Cfg 21! 134 Fault 7 Time-hr! 617 Jog Frequency 431
EN Subnet Cfg 30 135 Fault 7 Time-min{ 627 Keypad Freg 426
EN Subnet Cfg 40 136 Fault 8 BusVolts" 658 Ki Speed Loop® 538
EN Tx Errors” 9 Fault 8 Codel” 608 Kp Speed Loop®? 539
EN Tx Packets”) 728 Fault 8 Current”) 648 Language 30
Encoder Pos Tol 564 Fault 8 Freq( 638 Load Loss Level® 490
Encoder PPRY) 536 Fault 8 Time-hr() 618 Load Loss Time") 491
Encoder Speed®? 378 Fault 8 Time-min® 628 Max Traverse 567
Energy Saved 023 Fault 9 BusVolts” 659 Maximum Freg 0kt
Enh Control Word” 560 Fault 9 Codel” 609 Maximum Voltage 534
Fault 1 BusVolts 651 Fault 9 Current) 649 Minimum Freq 043
Fault 1 Code 007 Fault 9 Freq" 639 MOP Freq 27
Fault 1 Current 641 Fault 9 Time-hr" 619 MOP Preload 499
Fault 1 Freq 631 Fault 9 Time-min{® 629 MOP Reset Sel 428
Fault 1 Time-hr 611 Fault Clear 551 MOP Time 430
Fault T Time-min 621 Faultl0 BusVolts"” 660 Motor Fdbk Type® 535
Fault 2 BusVolts 652 Faultl0 Code 610 Motor Lm( 499
Fault 2 Code 008 Faulti0 Current” 650 Motor LV 500
Fault 2 Current 642 FaultlO Freq” 640 Motor NP FLA 034
Fault 2 Freq 632 Faultio Time-hr™ 620 Motor NP Hertz 032
Fault 2 Time-hr 612 Faulti Time-min{® 630 Motor NP Poles 035
Fault 2 Time-min 622 Fiber Status 390 Motor NP Power(! 037
Fault 3 BusVolts 653 Find Home Dir" 563 Motor NP RPM 036
Fault 3 Code 009 Find Home Freq") 562 Motor NP Volts 031
Fault 3 Current 643 Flux Braking En®® 575 Motor OL Current 033
Fault 3 Freq 633 Flux Current Ref 497 Motor OL Level 369
Fault 3 Time-hr 613 Flying Start En 545 Motor OL Ret 494
Fault 3 Time-min 623 FlyStrt CurLimit 546 Motor OL Select 493
Fault 4 Bus\Volts 654 Freg 1) 510 Motor Re') 498
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Parameters (Continued)

Parameter Name No. Parameter Name No. Parameter Name No.
Fault 4 Code 604 Freq 1 8w 511 Mtr Options Crg@¥) 573
Fault 4 Current B4t Freq 1Ki() 522 MultiDrv Sel 169

Fault 4 Freq 634 Freq Kp“) 521 OptDataIn1 161

Fault 4 Time-hr 614 Freq il 512 Opt Data In 2 162
Fault 4 Time-min 624 Freq 2 gy 513 Opt Data In 3 163
Fault 5 BusVolts 655 Freq 2 K 524 Opt Data In & 164
Fault 5 Code 605 Freq 2 Kp{ 523 Opt Data Out 1 165
Fault 5 Current 645 Freq 30 514 Opt Data Out 2 166
Fault 5 Freq 635 Freq 3 BW( 515 Opt Data Out 3 167

Fault 5 Time-hr 615 Freq 3 ki 526 Opt Data Out 4 168
Fault 5 Time-min 625 Freq 3 Kp 525 Opto Out Logic! 075
Opto Outl Level” 070 PM FWKn 1Kp(e) 527 Relay 2 On Time! 084
Opto Out Sel® 069 PM FWKn 2 Kp() 528 Relay Out2 Level® 082
Opto Out? Level™ 073 PM HIFI NS Cur ) 519 Relay Out? Sel®) 081
Opto Out? Sell! 072 PM Initial Sel(® 516 Reset Meters 555
Out Phas Loss En 557 PM IR Voltage™*® 501 Reset to Defalts 053
Output Current 003 PM IXd Voltage™® 502 Reverse Disable 544
Output Freg 001 PM IXq Voltage™) 503 RS485 Data Rate 123
Output Power 017 PM Stable 1 Freq™® 581 RS485 Format 127

Output Powr Fetr 381 PM Stable 1Kp™® 583 RS485 Node Addr 124
Output RPM 015 PM Stable 2 Freq® 582 S Curve % 439
Output Speed 016 PM Stable 2 kp™®) 584 Safety Open En” 105
Output Voltage 004 PM Stable Brk Pt 585 SafetyFlt RstCfg™® 106
P Jump 570 PM Stepload Kp(!® 586 Shear Pin 1Time 487
Phase Loss Level @ 576 Pos Reg Filter) 565 Shear Pinl Level 486
PID 1 Deadband 465 Pos Reg Gain'! 566 Shear Pin 2 Time!" 489
PID 1 Diff Rate 463 Position Status"” 387 Shear Pin2 Level 488
PID 1 Fdback Sel 460 Positioning Mode!" 558 Skip Freq Band 1 449
PID 1Integ Time 462 Power Loss Mode 548 Skip Freq Band 2 451

PID 1Invert Err 467 Power Saved 018 Skip Freq Band 3" 453
PID 1 Preload 466 Preset Freq 0 410 Skip Freq Band 4 455
PID 1 Prop Gain 461 Preset Freq 1 i Skip Frequency 1 448
PID 1 Ref Sel 459 Preset Freq 2 412 Skip Frequency 2 450
PID 1 Setpoint 464 Preset Freq 3 413 Skip Frequency 30 452
PID 1 Trim Hi 456 Preset Freq 4 44 Skip Frequency 40 464
PID 1Trim Lo 457 Preset Freq 5 415 Sleep Level 101

PID 1Trim Sel 458 Preset Freq 6 416 Sleep Time 102
PID1 Fdbk Displ 383 Preset Freq 7 417 Sleep-Wake Sel 100
PID1 Setpnt Disp 384 Preset Freq 8" 418 Slip Hz Meter 375
PID 2 Deadband” 41 Preset Freq 9 49 Speed Feedback 376
PID 2 Diff Rate!" 475 Preset Freq 100 420 Speed Ratio 572
PID 2 Fdback Sel®) 472 Preset Freq TI") 421 Speed Referencel 047
PID 2 Integ Time' 474 Preset Freq 120 422 Speed Reference? 049
PID 2 Invert Err) 479 Preset Freq 13 423 Speed Reference3 051
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Parameters (Continued)

Parameter Name No. Parameter Name No. Parameter Name No.
PID 2 Preload” 478 Preset Freq 14 494 Speed Reg Sell! 509
PID 2 Prop Gain® 473 Preset Freq 15 425 Stall Fault Time 492
PID 2 Ref Sel 47 Process Disp Hi 482 Start At PowerUp 543
PID 2 Setpointm 476 Process Disp Lo 481 Start Boost 531
PID 2 Trim Hi 468 Process Display 010 Start Source 1 046
PID 2 Trim Lo 469 Program Lock 552 Start Source 2 048
PID 2 Trim Sel® 470 Program Lock Mod 553 Start Source 3 050
PID2 Fdbk Displ“’ 385 Pulse In Scale 537 Status @ Fault 1 661
PID2 Setpnt Disp 386 Purge Frequency 433 Status @ Fault 2 662
PM 1 Efficiency® 587 PWM Frequency 440 Status @ Fault 3 663
PM 2 Efficiency 588 RelyBit Mode Act'2/®) 392 Status @ Fault 4 664
PM Algor Sel® 569 RayBit Mode Cg®) 574 Status @ Fault 5 665
PM Align Time(1® 518 Relay 10ff Time 080 Status @ Fault 6 666
PM BEMF Voltage!® 504 Relay 10n Time 079 Status @ Fault 70 667
PM Bus Reg Kd("® 520 Relay Qut1 Level 077 Status @ Fault 8" 668
PM Control Cfg™) 529 Relay Outl Sel 076 Status @ Fault 9" 669
PM DC Inject Cur(® 517 Relay 2 0ff Time!! 085 Status @ Faultio? 670
Step Units 01 200 Stp Logic Status!” 391 Testpoint Sel 483
Step Units 17 202 Stp Logic Time 01 190 Text Scroll 556
Step Units 20 204 Stp Logic Time 17 191 Testpoint Data 368
Step Units 3" 206 Stp Logic Time 20 192 Timer Status 365
Step Units 47 208 Stp Logic Time 3 193 Timer StatusF 366
Step Units 5 210 Stp Logic Time 4 194 Torque Current 382
Step Units 6" 212 Stp Logic Time 50 195 Torque Perf Mode 039
Step Units 7" 214 Stp Logic Time 6 196 Traverse Dec 569
Stop Mode 045 Stp Logic Time 77 197 Traverse Inc 568
tp Logic 0" 180 Sync Time 571 Units Traveled A 388
Stp Logic 1" 181 SynRM SW Freg 590 Units Traveled L) 389
Stp Logic 2 182 SynRM Flux Cur 591 Var PWM Disable 540
Stp Logic 3 183 SynRM Freqf Volt 592 Voltage Class 038
Stp Logic 47 184 SynRM Freq1 Kp 593 Wake Level 103
Stp Logic 5 185 SynRM Freq] Comp 594 Wake Time 104
Stp Logic 6 186 SynRM Freq2 BW 595

Stp Logic 7V 187 SynRM Freq2 Kp 596

(1) Parameter is specific to PowerFlex 525 drives only.

(2) Parameter is available in PowerFlex 525 FRN 5.xxx and later.

(3) Parameter is also available in PowerFlex 523 FRN 3.xxx and later.
(4) Parameter is available in PowerFlex 525 FRN 2.xxx and later.

(5) Parameter is available in PowerFlex 525 FRN 3.xxx and later.
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Chapter ll'

Troubleshooting

This chapter provides information to guide you in troubleshooting the
PowerFlex 520-series drive. Included is a listing and description of drive faults
with possible solutions, when applicable.

Topic Page
Drive Status 159
Faults 159
Fault Descriptions 161
Common Symptoms and Corrective Actions 163

ATTENTION: Risk of injury or equipment damage exists. Drive does not contain
user-serviceable components. Do not disassemble drive chassis.

Drive Status The condition or state of your drive is constantly monitored. Any changes are
indicated through the integral LCD display.
See Display and Control Keys on page 61 for information on drive status
indicators and controls.

Faults

A fault is a condition that stops the drive. There are two fault types.

Fault Types

Type |Fault Description

When this type of fault occurs, and A541 [Auto Rstrt Tries] is set to a value greater than
1 Auto-Reset/Run “0," a user-configurable timer, A542 [Auto Rstrt Delay], begins. When the timer reaches

zero, the drive attempts to automatically reset the fault. If the condition that caused the
fault is no longer present, the fault is reset and the drive is restarted.

This type of fault may require drive or motor repair, or is caused by wiring or
2 Non-Resettable programming errors. The cause of the fault must be corrected before the fault can be
cleared.
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Chapter 4 Troubleshooting

Fault Indication
Condition Display
(e
FuL J-
R ©OTLILN
Drive is indicating a fault. DA R
The integral LCD display provides visual natification of a fault condition by displaying the
following. FALT @
« Flashing fault number
« Flashing fault indicator (LED)
Press the Esc key to regain control of the display. Esc

Manually Clearing Faults

Step Keys

1. Press Esc to acknowledge the fault. The fault information is removed so that you can
use the integral keypad.
Access b007 [Fault 1 Code] to view the most recent fault information.

2. Address the condition that caused the fault.
The cause must be corrected before the fault can be cleared. See Fault Types, Esc
Descriptions, and Actions on page 161.

3. After corrective action has been taken, clear the fault by one of these methods.

- Press Stop if P045 [Stop Mode] is set to a value between “0" and “3".

« Cycle drive power.

« Set A551 [Fault Clear] to 1“Reset Fault’ or 2 “Clear Buffer”.

« Cycle digital input if t062, t063, t065...t068 [Digln TermBlk xx] is set to 13 “Clear Fault".

g

Automatically Clearing Faults

Option/Step

Clear a Type 1fault and restart the drive.
1. Set Ab41 [Auto Rstrt Tries] to a value other than “0".
2. Set Ab42 [Auto Rstrt Delay] to a value other than “0".

Clear an OverVoltage, UnderVoltage, or Heatsink OvrTmp fault
without restarting the drive.

1. Set Ab41 [Auto Rstrt Tries] to a value other than “0".

2. Set Ab42 [Auto Rstrt Delay] to “0".

parameters are used in an inappropriate application. Do not use this function
without considering applicable local, national, and international codes,

2 ATTENTION: Equipment damage and/or personal injury may result if these
standards, regulations or industry guidelines.

Auto Restart (Reset/Run)

The Auto Restart feature provides the ability for the drive to automatically
perform a fault reset followed by a start attempt without user or application
intervention. This allows remote or “unattended” operation. Only certain
faults are allowed to be reset. Certain faults (Type 2) that indicate possible
drive component malfunction are not resettable. Fault types are listed in the
table Fault Types on page 159. See Fault Descriptions on page 161 for more
information.

Use caution when enabling this feature, since the drive attempts to issue its
own start command based on user selected programming.
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Fault Descriptions

Fault Types, Descriptions, and Actions

No. |Fault Type' |Description Action
FO00 |No Fault - No fault present. -
« Check remote wiring.
F002 |Auxiliary Input |1 External trip (Auxiliary) input. « Verify communications programming
for intentional fault.
« Monitor the incoming AC line for low
Single-phase operation detected with voltage or line power interruption.
FOO3 | Power Loss 2 excessive load. « Check input fuses.
« Reduce load.
. Monitor the incoming AC line for low
FOO4 [UnderVoltage |1 DC bus voltage fell below the min value. voltage or line power interruption.
Monitor the AC line for high line voltage or
transient conditions. Bus overvoltage can
FO05  |OverVoltage 1 DC bus voltage exceeded max value. | also be caused by motor regeneration.
Extend the decel time or install dynamic
brake option.
« Increase PO41, A442, Auhhy, A4k [Accel
Time x] or reduce load so drive output
Drive is unable to accelerate or current does not exceed the current
FO06 | Motor Stalled |1 decelerate motor. set by parameter A484, A485 [Current
Limit x] for too long.
« Check for overhauling load.
« An excessive motor load exists.
Reduce load so drive output current
FO07 |Motor Overload |1 Internal electranic overload trip. does not exceed the current set by
parameter P033 [Motor OL Current].
« Verify Ab30 [Boost Select] setting.
« Check for blocked or dirty heatsink
Heatsink/P Modulet " fins. Verify that ambient temperature
F008 | Heatsink OvrTmp |1 ta S'S szr f'o ge Iempera ure has not exceeded the rated ambient
exceeds a predefined value. temperature.
« Check fan.
« Check product ambient temperature.
Control module temperature exceeds a |« Check for airflow obstruction.
FO03 |CCOvTmp 1T | redefined value. - Check for dirt or debris.
« Check fan.
Check proqramming.[theck for ext]:ess
The drive output current has exceeded |load, improper A530 [Boost Select
FOT2 | HW OverCurrent |2 the hardware current limit. setting, DC brake volts set too high or
other causes of excess current.
A current path to earth ground has Check the motor and external wiring to
F013  |Ground Fault 12 been detected at one or more of the | the drive output terminals for a grounded
drive output terminals. condition.
The output torque current is below the
value that is programmed in A430 « Verify connections between motor and
Fo15 | Load Loss 2 [Load Loss Levei] for a time period load.
greater than the time programmed in |« Verify level and time requirements
A491 [Load Loss Time].
Output Phase Loss (if enabled). « Verify motor wiring.
FO21 | OutputPhLoss 1 Configure with AB57 [Out Phas Loss En]. |« Verify motor.
éigggﬂlgsgsinkg}éﬁ;ﬂgzgﬁsd;ggﬁﬂéSn + Check for broken/loose connections at
F023  \AnalogIn Loss 1 Configure with t09 [Anig In V Loss] or l(?r? Utlf' "
t097 [Anlg In mA Loss]. + LNECK parameters.
Drive unsuccessfully attempted to reset
. a fault and resume running for the Correct the cause of the fault and
FO33 | Auto Rstrt Tries |2 programmed number of Ab41 [Auto manually clear.
Rstrt Tries].
F038 |Phase U to Gnd « Check the wiring between the drive
F039 |PhaseVtoGnd A phase to ground fault has been and motor.
aseTomn 2 detected between the drive and motor |« Check mator for grounded phase.
F040 |Phase W to Gnd in this phase. « Replace drive if fault cannot be

cleared.
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Troubleshooting

162

Fault Types, Descriptions, and Actions (Continued)

No. |Fault Type™ | Description Action
FO41  |Phase UV Short « Check the motor and drive output
FO42 |Phase UW Short |2 Excessive current has been detected terminal wiring for a shorted condition.
between these two output terminals. |« Replace drive if fault cannot be
FO43  |Phase VW Short cleared.
« Clear the fault or cycle power to the
FO48 Params 1 The drive was commanded to write drive.
Defaulted default values to EEPROM. « Program the drive parameters as
needed.
Both of the safety inputs (Safety 1, « Check safety input signals. If not using
F059) | Safety Open 1 Safety 2) are not enabled. safety, verify and tighten jumper for I/
Configure with t105 [Safety Open En]. 0 terminals S1, S2, and S+.
Programmed A486, A488 [Shear Pinx
Level] has been exceeded for atime |« Verify connections between mator and
FO63  [SW OverCurrent |1 period greater than the time load.
%roqr]ammed in A487, A489 [Shear Pinx |« Verify level and time requirements.
ime].
: Drive overload rating has been .
F064 |Drive Overload |2 exceeded. Reduce load or extend Accel Time.
« Check that max ambient temperature
. . . has not been exceeded.
FO70 | Power Unit 9 Failure has been detected in the drive | | Cycle power.
power section. S
« Replace drive if fault cannot be
cleared.
« Cycl .
Control over the Modbus or DSI . E?\kapcoo\m;unications cabling
FO71 | DSI Net Loss 2 communication link has been Check M o
interrupted. « Check Modbus or DSI setting.
« Check Modbus or DSI status.
« Cycle power.
Control over the network option card's |+ Check communications cabling.
FO72 | OptNet Loss 2 remote network has been interrupted. |« Check network adapter setting.
« Check external network status.
« Cycle power.
Control through the embedded . ot :
F073%) | EN Net Loss 2 EtherNet/IP adapter has been Check communications cabling.
interru « Check EtherNet/IP setting.
pted.
« Check external network status.
. The autotune function was either
F080 | Autotune Failure |2 canceled by the user or failed. Restart procedure.
« Cycle power.
« Check communications cabling.
« Check Modbus or DSI setting.
Communications between the drive and |+ Check Modbus or DS status.
F081 |DSI Comm Loss |2 the Mpdbus or DSI master device have |« Modify using C125 [Comm Loss Action].
been interrupted. « Connecting I/0 terminals C1and C2 to
ground may improve noise immunity.
« Replace wiring, Modbus master device,
or control module.
« Cycle power.
Communications between the drive and |« Reinstall option card in drive.
F082 |Opt Comm Loss |2 the network option card have been « Modify using C125 [Comm Loss Action].
interrupted. « Replace wiring, port expander, option
card, or control module.
« Cycle power.
« Check EtherNet/IP setting.
Internal communications between the |+ Check drive's Ethernet settings and
F083® |EN Comm Loss |2 drive and the embedded EtherNet/IP diagnostic parameters.
adapter have been interrupted. « Modify using C125 [Comm Loss Action].
« Replace wiring, Ethernet switch, or
control module.
« Check Wiring.
« If PO47, P04Y, P051 [Speed Referencex]
Requires differential encoder. =16 “Positioning” and A535 [Motor
Fo91® |Encoder Loss |2 One of the 2 encoder channel signalsis |  Fdbk Type] = 5 “Quad Check’, swap

missing.

the Encoder channel inputs or swap
any two motor leads.
Replace encoder.
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Common Symptoms and
Corrective Actions

Fault Types, Descriptions, and Actions (Continued)

No. |Fault Type™ | Description Action
“Freeze-Fire” (Function Loss) input is . .
FO94  [Function Loss |2 inactive, input to the programmed CI[;Jv?’zrlnput to the terminal and cycle
terminal is open. power.
F100 Parameter 9 Drive parameter non-volatile storage is |Set PO53 [Reset To Defalts] to 2 “Factory
Chksum corrupted. Rset".
F101  |External Storage |2 External non-volatile storage has failed. Eﬁg?m [Reset To Defalts] to 2 “Factory
. .| Clear fault and verify all parameter
F105 |CConnectErr |2 gﬂ'\],gslva'g()dﬁv'feﬁs disconnected while settings. Do not remave or install the
P ’ control module while power is applied.
The PowerFlex 525 control module does |+ Change to a different power module.
F106  {IncompatC-P |2 not support power modules with 0.25 |« Change to a PowerFlex 523 control
HP power rating. module.
The control module could not recognize | Change to a different power module.
F107  |ReplacedC-P |2 the power module. Hardware failure.  |* Replace control module if changing
power module does not work.
. . The control module was mounted toa | Set P053 [Reset To Defalts] to 3 “Power
FI03 | Mismatch C-P |2 different drive type power module. Reset’.
. « Cycle power.
F110 Iﬁ?r’r?t?gne 2 Elesyc%?]t:]en;?égbrane failure / « Replace control module if fault cannot
be cleared.
« Check safety input signals. If not using
Safety input enable hardware safety, verify and tighten jumper for I/
Fi®) | Safety Hardware |2 malfunction. One of the safety inputsis | O terminals S1, 52, and S+.
not enabled. « Replace control module if fault cannot
be cleared.
« Cycle power.
« Verify grounding requirements. See
. . . General Grounding Requirements on
FM4 | uC Failure 2 Micropracessor failure. age 20 for more information.
« Replace control module if fault cannot
be cleared.
. . . « Cycle power.
F122  |1/0 Board Fail |2 E?)Ir?tjrrsl gffdlffg ggcitig?w inthe drive |, Replace drive or control module if fault
cannot be cleared.
Flash Undate The firmware in the drive is corrupt, | Perform a firmware flash update
F125 Re p 2 mismatched, or incompatible with the | operation to attempt to load a valid set of
a hardware. firmware.
Anonrecoverable firmware or hardware |+ Clear fault or cycle power to the drive.
F126 L\lonRecoverabIEr 2 error was detected. The drive was « Replace drive or control module if fault
automatically stopped and reset. cannot be cleared.
A critical problem with the firmware .
o - |Perform a firmware flash update
27 DSIFlashUpdatRe 9 was detected and the drive is running operation using DSI communications to

q

using backup firmware that only
supports DSI communications.

attempt to load a valid set of firmware.

(1) See Fault Types for more information.
(2) This fault Tay be cleared by the auto-restart routine and is attempted only once. It ignores the value set in parameter A541 [Auto

Rstrt Tries].
(3) This fault is not applicable to PowerFlex 523 drives.

The drive is designed to start from the keypad when shipped. For a basic test of
drive operation:

1

2
3.
4

Remove all user I/O wire.
Verify safety terminals (S1, S2, and S+) jumper is in place and tightened.
Verify that wire jumper is in place between I/O terminals o1 and 11.

Verify that the three jumpers are in their proper default positions on the
control board. See PowerFlex 525 Control I/O Terminal Block on page 42
for more information.

Rockwell Automation Publication 520-UMOO1L-EN-E - March 2022

163



Chapter 4 Troubleshooting

Motor does not Start

Reset default parameter values by setting Pos3 [Reset Defalts] to 2

“Factory Rset”.

If safe to do so for your application, press Start on drive keypad. Drive
runs according to the speed potentiometer.

Causes

Indication

Corrective Action

No output voltage to the motor.

None

Check the power circuit.

« Check the supply voltage.

» Check all fuses and disconnects.

Check the motor.

« Verify that the mator is connected properly.

Check the control input signals.

« Verify that a Start signal is present. If 2-Wire control is used, verify that either the
Run Forward or Run Reverse signal is active, but not both.

Verify that I/0 Terminal 01is active.

Verify that P046, P048, PO5Q [Start Source x] matches your configuration.
Verify that Ab44 [Reverse Disable] is not prohibiting movement.

Verify that safety inputs (Safety 1and Safety 2) are active.

Improper boost setting at initial startup.

None

Set Ab30 [Boost Select] to 2 “35.0, VT".

Drive is Faulted

Flashing red status light

Clear fault.

« Press Stop if P45 [Stop Mode] is set to a value between “0" and “3".

« Cycle drive power.

Set A551 [Fault Clear] to 1 “Reset Fault” or 2 “Clear Buffer”.

« Cycle digital input if t062, t063, t065...t068 [Digin TermBlk xx] is set to
13 “Clear Fault”.

Incorrect programming. .
- PO46, POA4S, POSD [Start Source x] s set incorrecty. None Check setting for b012 [Control Source].
Incorrect input wiring.
See page 44 for wiring examples. « Wire inputs correctly and/or install jumper.
« 2 wire control requires Run Forward, Run Reverse or Jog None « If the PowerFlex 525 Safe Torque Off function is used, verify that inputs are active.
input. « If 2-wire or 3-wire mode is used, verify that t062 [Digln TermBIk 02] and t063 [Digln
« 3 wire control requires Start and Stop inputs TermBlk 03] are set properly.
« Stop input is always required.
Incorrect sink/source jumper setting. None Set switch to match wiring scheme.
Drive does not start from Start or Run inputs wired to the terminal block
Causes Indication Corrective Action
Clear fault.

Drive is Faulted

Flashing red status light

« Press Stop if PO45 [Stop Mode] is set to a value between “0” and “3".

« Cycle drive power.

« Set A51 [Fault Clear] to 1“Reset Fault” or 2 “Clear Buffer.

« Cycle digital input if t062, t063, t065...t068 [Digln TermBlk xx] is set to
13 “Clear Fault”.

Incorrect programming.
- P046, P048, PO5Q [Start Source x] is set incorrectly.

- 1062, t063 [Digin TermBlk 02/03] is set incorrectly.

None

Check parameter settings.

Incorrect input wiring.

See page 44 for wiring examples.

« 2 wire control requires Run Forward, Run Reverse or Jog
input.

« 3 wire control requires Start and Stop inputs

« Stop input is always required.

None

« Wire inputs correctly and/or install jumper.
« If the PowerFlex 525 Safe Torque Off function is used, verify that inputs are active.

Incorrect sink/source jumper setting.

None

Set switch to match wiring scheme.
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Drive does not respond to changes in speed command

Causes

Indication

Corrective Action

No value is coming from the source of the command.

The drive “Run” indicator
is lit and output is 0 Hz.

Check b012 [Control Source] for correct source.

« If the source is an analog input, check wiring and use a meter to check for presence
of signal.

Check b002 [Commanded Freq] to verify correct command.

Incorrect reference source is being selected by remote device
or digital inputs.

None

Check b012 [Control Source] for correct source.

Check bQ14 [Dig In Status] to see if inputs are selecting an alternate source. Verify
settings for t062, t063, t065-t068 [Digin TermBlk xx].

Check PO47, P049, PO51 [Speed Referencex] for the source of the speed reference.
Reprogram as necessary.

Review the Speed Reference Control chart on page 49.

Verify communications if used.

Motor and/or drive will not accelerate to commanded speed

Causes Indication Corrective Action
Acceleration time is excessive. None Reprogram PO41, A442, A4k, A446 [Accel Time x].
Excess load or short acceleration times force the drive into » Compare b0OS3 [Output Current] with A485, A485 [Current Limit x].
Lo - X ; None - Remove excess load or reprogram P04, A442, Ahh, AL46 [Accel Time x].
current limit, slowing or stopping acceleration. « Check for improper A530 [Boost Select] setting.
Speed command source or value is not as expected None » Verify b002 [Commanded Freq.
’ « Check b012 [Control Source] for the proper Speed Command.
Programming is preventing the drive output from exceeding None « Check P44 [Maximum Freq] to ensure that speed is not limited by programming.
limiting values. « Verify programming of A572 [Speed Ratio].
« Set motor nameplate full load amps in parameter PO34 [Mator NP FLA].
Torque performance does not match motor characteristics. | None « Perform P04Q [Autotune] “Static Tune” or “Rotate Tune” procedure.
« Set P039 [Torque Perf Mode] to 0 “V/HZ'".
Motor operation is unstable
Causes Indication Corrective Action
1. Correctly enter motor nameplate data into P031, P032 and P033.
Motor data was incorrectly entered. None 2. Enable A547 [Compensation].
3. Use Ab30 [Boost Select] to reduce boost level.
Drive will not reverse motor direction
Causes Indication Corrective Action
Reverse is disabled. None Check A544 [Reverse Disable].
C . Check [Digln TermBlk xx] (See page 90). Choose correct input and program for
Digital input is not selected for reversing control. Nane reversing mode.
Digital input is incorrectly wired. None Check input wiring (See page 44).
Motor wiring is improperly phased for reverse. Nane Switch two motor leads.
Drive does not power up
Causes Indication Corrective Action
« Check the power circuit.
No input power to drive. None « Check the supply voltage.
« Check all fuses and disconnects.
1. Remove power.
Control module is not connected properly to power module. | None 2. Verify that the control module is properly and fully installed on the power module.

3. Reapply power.

Motor is rotating at zero Hz or slip frequency is not correct

Cause(s) Indication Corrective Action
« Verify P032 [Mator NP Hertz].
Incorrect speed calculation. Improper speed. « Reduce boost with A530 [Boost Select].

« Set PO36 [Motor NP RPM] to motor synchronous speed.
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Notes:
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Certifications

Supplemental Drive Information

Topic Page
Certifications 167
Environmental Specifications 168
Technical Specifications 169
Power Specifications 172
Certifications PowerFlex 523 PowerFlex 525

c-UL-us )

. us Listed to UL508C and CAN/CSA-C22.2 No. 14-05.

RCM

&

Australian Communications and Media Authority
In conformity with the following:
Radiocommunications Act: 1992 (including amendments up to 2018)
Radiocommunications Standard: 2017
Radiocommunications Labeling Notice: 2017
Standards applied:
EN 61800-3

ce

In conformity with the following European Directives:
2014/35/EU Low Voltage Directive (LVD)
2014/30/EU EMC Directive (EMC)
2014/34/EU ATEX Directive (ATEX)
2006/42/EC Machinery Directive (MD)
2011/65/EU RoHS Directive (RoHS)

Standards applied:

EN 61800-3
EN 61800-5-1

Functional Safety

, Functional
Safety

Type
Approved

www.tuv.cor

(Applicable to PowerFlex 525 drives only)
TUV Rheinland
Standards applied:
EN IS0 13849-1
EN 61800-5-2
EN 61508 PARTS 17
EN 62061
EN 60204-1
Certified to IS0 13849-1 SIL2/PLd with embedded Safe Torque Off function
Meets Functional Safety (FS) when used with embedded Safe Torque Off function

ATEX j1(2)6D

&

(Applicable to PowerFlex 525 drives only)
Certified to ATEX Directive 2014/34/EU
Group Il Category (2) GD Applications with ATEX Approved Motors

TV 12 ATEX 7199 X
Korean Registration of Broadcasting and Communications Equipment
KcC Compliant with the following standards:
Article 58-2 of Radio Waves Act, Clause 3
Standards applied:
EAC Low Voltage TP TC 004/20M
EMC TP TC 020/2011
Ecodesign regulation (EU) 2019/1781, IE2 efficiency class, refer to PowerFlex AC Drive
Efficiency Class Performance Specifications per Ecodesign Regulation (EU) 2019/1781, publication PFLEX-TD003

for additional information.
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Environmental
Specifications

168

Certifications PowerFlex 523 PowerFlex 525
Tested by Trentec to be compliant with AC156 Acceptance Criteria for Seismic Qualification
AC 156 Testing of Nonstructural Components and 2003 International Building Code for worst-case
seismic level for USA excluding site class F
Certified compliant with the following standards:
SEMI F&47
SEMI F47 IEC 61000-4-1
|EC 61000-4-34
, (Applicable to PowerFlex 525 drives only)
Lloyds Register Lloyd's Register Type Approval Certificate 12/10068(E1)
RoHS Compliant with the European “Restriction of Hazardous Substances” 2011/65/EU Directive

The drive is also designed to meet the appropriate portions of the following specifications:
NFPA 70 - US National Electrical Code
NEMA ICS 7.1 - Safety standards for Construction and Guide for Selection, Installation, and Operation of Adjustable

Speed Drive Systems.
Specifications PowerFlex 523 PowerFlex 525
_— See Current Derating Curves on page 17 for derating guidelines.
Altitude:
Without derating: 1000 m (3300 ft) max
With derating; g Umpa )t(o 4000 m (13,200 ft) max, with the exception of 600V drives at 2000 m (6600 ft)
Max Surrounding Air See Current Derating Curves on page 17 for derating guidelines.
Temperature -20...+50 °C (-4...+122 °F)
Without derating: -20...+60 °C (-4...+140 °F) or -20...+70 °C (-4...+158 °F) with optional Control Module
With derating: Fan kit.
Storage Temperature:
Frame A...D: -40...+85 °C (-40...+185 °F)
Frame E: -40..+70 °C (-40...+158 °F)
Atmosphere:
IMPORTANT  Drive must not be installed in an area where the ambient atmosphere

contains volatile or corrosive gas, vapors, or dust. If the drive is not going
to be installed for time, it must be stored in an area where it will not be
exposed to a corrosive atmosphere.

Relative Humidity: 0..95% noncondensing

Shock: Complies with IEC 60068-2-27

Vibration: Complies with IEC 60068-2-6:1995

Frame Operating and Nonoperating Nonoperating (Transportation)

Si Force . Force .
1z (Shock/Vibration) Mounting Type (Shock/Vibration) Hounting Type

A 1bg/2g DIN rail or screw 30g/25¢ Screw only

B bg/2g DIN rail or screw 30g/25¢ Screw only

C bg/2g DIN rail or screw 30g/25¢ Screw only

D 15g/2g Screw only 30g/25¢ Screw only

E 15g/15¢g Screw only 309/25¢ Screw only

Complies with:

Conformal Coating:

IEC 60721-3-3 to level 3C2 (chemical and gases only)

Surrounding Environment

Pollution Degree

Pollution Degree 1& 2:

See Pollution Degree Ratings According to EN 61800-5-1 on page 52
for descriptions.
All enclosures acceptable.

Sound Pressure Level
(A-weighted)
Frame A & B:
Frame C:
Frame D:
Frame E:

Measurements are taken 1m from the drive.

Maximum 53 dBA
Maximum 57 dBA
Maximum 64 dBA
Maximum 68 dBA
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Technical Specifications Protection

Specifications PowerFlex 523 | PowerFlex 525
Bus Overvoltage Trip
100...120V AC Input: 405V DC bus (equivalent to 150V AC incoming ling)
200...240V AC Input: 405V DC bus (equivalent to 290V AC incoming line)
380...480V AC Input: 810V DC bus (equivalent to 575V AC incoming line)
525...600V AC Input: 1005V DC bus (equivalent to 711V AC incoming line)
Bus Undervoltage Trip
100..120V AC Input: 190V DC bus (equivalent to 75V AC incoming ling)
200...250V AC Input: 190V DC bus (equivalent to 150V AC incoming ling)
380...480V AC Input: 390V DC bus (equivalent to 275V AC incoming line)
Power ride-through: 100 ms
Lagic Control ride-through: 0.5 s minimum, 2 s typical
. Provides class 10 motor overload protection according to NEC article 430 and motor
Elr%ctg;ri\éﬁﬂotor Overioad over-temperature protection according to NEC article 430126 (A) (2).
) UL 508C File 29572.
Overcurrent: 200% hardware limit, 300% instantaneous fault
Ground Fault Trip: Phase-to-ground on drive output
Short Circuit Trip: Phase-to-phase on drive output
Electrical
Specifications PowerFlex 523 PowerFlex 525
Voltage Tolerance: -15% 1 +10%
Frequency Tolerance: 47..63 Hz

Three-phase input provides full rating. Single-phase input provides 35% rating on
three-phase drives.

Displacement Power Factor: 0.98 across entire speed range
Maximum Short Circuit Rating: {100,000 Amps Symmetrical

Input Phases:

Actual Short Circuit Rating: Determined by AIC Rating of installed fuse/circuit breaker
Transistor Type: Insulated gate bipolar transistor (IGBT)
Internal DC Bus Choke Only for Frame E drive ratings

200...240V AC Input: TTKW (15 HP)

380...480V AC Input: 15..18.5 kW (20...25 HP) - Heavy Duty

525...600V AC Input: 15..18.5 kW (20...25 HP) - Heavy Duty
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Control

Specifications

PowerFlex 523 PowerFlex 525

Method

Sinusoidal PWM, Volts/Hertz, Sensarless Vector Control, Economizer SVC motor control,
Closed Loop Velacity Vector Control, Surface Mount, and Interior Permanent Magnet
Motor (without encoder), Interior Permanent Magnet Motor (with encoder)

(Closed Loop Velocity Vector Contral, PM motor control, and SynRM are not applicable
to PowerFlex 523 drives)

Carrier Frequency

2..16 kHz, Drive rating based on 4 kHz

Frequency Accuracy
Digital Input:
Analog Input:
Analog Output:

Within +0.05% of set output frequency
Within 0.5% of maximum output frequency, 10-Bit resolution
+2% of full scale, 10-Bit resolution

Performance
V/Hz (Volts per Hertz):
SVC (Sensorless Vector):
SVC Economizer:

VVC (Velocity Vector Control):
PM Motor (-

+1% of base speed across a 60:1 speed range
+0.5% of base speed across a 100:1 speed range
+0.5% of base speed across a 100:1 speed range

(Applicable to PowerFlex 525 drives only)
+0.5% of base speed across a 60:1speed range
+0.5% of base speed, up to a 20:1 speed range

Performance with Encoder
SVC (Sensorless Vector):
SVC Economizer:
VVC (Velocity Vector Control):
PM Motor (iPM motor, 10 HP

rating and below) 0.

(Applicable to PowerFlex 525 drives only)
+0.1% of base speed across a 100:1 speed rangem
+0.1% of base speed across a 100:1 speed ranqe(z’

+0.1% of base speed across a 1000:1 speed rangem
+0.1% of base speed, up to a 60:1 speed range

Output Voltage Range:

0V to rated mator voltage

Output Frequency Range:

0...500 Hz (programmable)

Efficiency:

975% (typical)

Stop Modes:

Multiple programmable stop modes including - Ramp, Coast, DC-Brake,
and Ramp to Stop

Accel/Decel:

Four independently programmable accel and decel times. Each time may be
programmed from 0...600 s in 0.01 s increments.

Intermittent Overload
Normal Duty:

Heavy Duty:

110% Overload capability for up to 60 s, 150% for up to 3 s
Applies for power rating above 15 kW (20 HP) only. Based on 480V drive rating.

150% Overload capability for up to 60 s, 180% for up to 3 s (200% programmable)

(1) For details on specific motor performance, see Knowledgebase article “Powerflex 525 PM Motor Performance Testing Summary’.
(2)  For more information, see Determine Encoder Pulse Per Revolution (PPR) Specification Based on Speed Resolution on page 223.

Control Inputs
Specifications PowerFlex 523 |PowerFIex 525
Bandwidth: 10 Rad/s for open and closed loop
Quantity: (1) Dedicated for stop (1) Dedicated for stop
: (&) Programmable (6) Programmable
Current: 6 mA
Type
Digital Source Mode (SRC):  |18...24V = ON, 0...6V = OFF
1ot Sink Mode (SNK): ~ [0...6V = ON, 18...24V = OFF
Pulosl?aLrt?tin' (1) Shared with one of the programmable digital input terminals.
. Transistor contact (open collector)
Input Signal: 0..100 kHz
Input Frequency:
Current Consumption: 7mA @ 24V D maximum
Quantity: (1) Isolated, 0..10V and 4...20mA |(2) Isolated, -10...10V and 4...20mA
Specification
Analog: Resolution: 10-bit
0..10V DC Analog: 100k ohm input impedance
4...20mA Analog: 250 ohm input impedance
External Pot: 1..10k ohm, 2 W minimum
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Control Outputs
Specifications PowerFlex 523 PowerFlex 525
. (2) 1 Programmable Form A and
Quantity: (1) Programmable Form C 1 Programmable Form B
Relay: Specification

Resistive Rating: 30A@30VDC 3.0A@ 125V, 3.0 A @ 240V AC
Inductive Rating: 05A@30VDC 05A @125V, 0.5 A @ 240V AC

oot Quantity: (2) Programmable
P Specification: 30V DC, 50 mA Non-inductive
Quantity: (1) Non-Isolated 0...10V or 4...20 mA(
Specification
Analog Resolution: 10-bit
0..10V DC Analog: 1k ohm minimum
4...20 mA Analog: 525 ohm maximum

(1) Feature is not applicable to PowerFlex 523 series A drives.

Encoder

Specifications PowerFlex 523 PowerFlex 525

Type: Incremental, dual channel

Supply: 12V, 250 mA

Quadrature: 90 °C.+27 °C@25 °CC

Duty Cycle: 50%, +10%

- Encoders must be line driver type, quadrature (dual channel), or pulse

(single channel), 3.5...26V DC output, single-ended or differential and

Reauirements: capable of supplying a minimum of 10 mA per channel.

q ) Allowable input is DC up to a maximum frequency of 250 kHz. The

encoder I/0 automatically scales to allow 5V, 12V, and 24V DC nominal
voltages.
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Power Specifications

Watts Loss
Voltage Output Current (A) Total Watts Loss
16 20.0
100..120V, 25 210
50/60 Hz 1-Phase 48 53.0
6.0 67.0
16 20.0
25 290
%8960232 \1I'—Phase 48 50.0
8.0 81.0
1.0 m.o
16 20.0
200..240V, 25 20
50/60 Hz 1-Phase 48 53.0
w/ EMC Filter 8.0 8.0
1.0 116.0
16 20.0
25 290
5.0 50.0
8.0 79.0
200...240V, 1.0 107.0
50/60 Hz 3-Phase 175 148.0
240 253.0
322 323.0
48.3 584.0
621 708.0
14 210
23 310
40 62.0
6.0 86.0
gg%ﬁég%—Phase 105 1240
13.0 170.0
17.0 221.0
240 303.0
30.0 387.0
14 270
23 310
40 63.0
6.0 88.0
380...480Y, 105 1530
50/60 Hz 3-Phase 13.0 175.0
w/ EMC Filter 70 2300
240 313.0
30.0 402.0
310 602.0
430 697.0
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Watts Loss (Continued)

Voltage Output Current (A) Total Watts Loss
09 20
17 320
3.0 50.0
42 65.0
6.6 9.0
12.0 164.0
19.0 290.0
220 336.0
210 466.0
320 562.0

Input Current Scaling (Optional)

You can use a higher drive rating by scaling the input current based on the
output current that is required for your application. You can use a lower input
current rating based on the motor FLA rating. See the PowerFlex 520-Series
Input Current Rating Scaled by the Motor FLA on page 173 table for more
information.

Use the motor FLA rating in columns 1...4 and check the corresponding input
rating in columns A...D. For example when using a 25A-V1P6N104 drive, if the
motor has an FLA rating of 1.6, the input rating is 6.4 amps.

PowerFlex 520-Series Input Current Rating Scaled by the Motor FLA

PowerFlex 523 PowerFlex 525 Output Current: Motor FLA Input Drive Current Rating
Catalog Number | Catalog Number |1 |2 3 |4 A B c o
100...120V AC (-15%, +10%) - 1-Phase Input, 0...230V 3-Phase Output
25A-VIPEN104 16 13 1.0 0.8 6.4 5.2 40 32
25A-V2P5N104 25B-V2P5N104 25 2.0 16 13 96 71 6.2 48
25A-V4P8N104 25B-V4P8N104 48 38 31 24 192 B4 (125 |96
25A-V6PON104 25B-VBPON104 6.0 48 39 3.0 240|192 b6 120
200...240V AC (-15%, +10%) - 1-Phase Input, 0...230V 3-Phase Output
25A-A1PEN104 16 13 1.0 0.8 5.3 43 34 27
25A-A2P5N104 25B-A2P5N104 25 2.0 16 1.3 6.5 5.2 4.2 3.3
25A-A4P8N104 25B-A4P8N104 48 38 31 24 107 8.6 10 54
25A-A8PON104 25B-A8PON104 8.0 6.4 52 40 80 |44 |17 90
25A-A0TIN104 25B-A0TIN104 1.0 8.8 12 55 29 |83 149 1.5
200...240V AC (-15%, +10%) - 1-Phase Input with EMC Filter, 0...230V 3-Phase Output
25A-ATPENTI4 16 13 1.0 0.8 5.3 43 34 27
25A-A2P5NT14 25B-A2P5NT14 25 2.0 16 13 6.5 52 42 3.3
25A-A4PBNTI4 25B-A4P8NTI4 48 38 31 24 10.7 8.6 70 5.4
25A-A8PONTI4 25B-A8PON114 8.0 6.4 52 40 80 |44 N7 90

25A-A0TINTI4 25B-A01INTI4 1.0 8.8 12 55 229 18.3 149 15
200...240V AC (-15%, +10%) - 3-Phase Input, 0...230V 3-Phase Output
25A-B1PBN104 - 1.6 13 1.0 0.8 19 15 1.2 1.0

25A-B2P5N104 25B-B2P5N104 25 20 16 13 27 22 18 14
25A-B5PON104 25B-B5PON104 5.0 40 32 25 58 46 38 29
25A-BBPON104 25B-BBPON104 8.0 6.4 5.2 40 95 16 6.2 48
25A-BOTIN104 25B-BOTIN104 1.0 8.8 12 55 138 (1.0 9.0 69
25A-BOT7N104 25B-B0OT7N104 175 %o (N4 8.8 211 169 137 10.6
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PowerFlex 520-Series Input Current Rating Scaled by the Motor FLA (Continued)

PowerFlex 523 PowerFlex 525 Output Current: Motor FLA Input Drive Current Rating
Catalog Number |Catalog Number |1 2 3 4 A B c D
25A-B024N104 25B-B024N104 240 (192 e (120 |266 |21.3 173 13.3
25A-B032N104 25B-B032N104 322 |258 |20 |16] 348 |218 |26 |14
25A-B048N104 25B-B048N104 483 (386 |34 (242 |440 (352 (286 (220
25A-BO62N104 25B-BO62N104 62.1 47 (404 |31 56.0 |448 [364 |28.0
380...480V AC (-15%, +10%) - 3-Phase Input, 0...460V 3-Phase Output

25A-D1P4N104 25B-D1P4N104 14 11 09 07 19 15 12 10
25A-D2P3N104 25B-D2P3N104 23 18 15 12 3.2 26 21 16
25A-D4PON104 25B-D4PON104 40 3.2 26 2.0 57 46 37 29
25A-DBPON104 25B-D6PON104 6.0 48 39 3.0 75 6.0 49 38
25A-DO10N104 25B-DO10N104 105 |84 6.8 5.3 138 (1.0 9.0 69
25A-D013N104 25B-D013N104 130 (104 |85 6.5 B4 (123|100 (77
25A-DOTIN104 25B-DOT7N104 17.0 136 (M 85 84 |147 120 (92
25A-D024N104 25B-D024N104 260 192 b6 (120 |264 (211 172 132
25A-D030N104 25B-DO30N104 300 (240 {195 B0 330 (264 (215 16.5
380...480V AC (-15%, +10%) - 3-Phase Input with EMC Filter, 0...460V 3-Phase Output

25A-D1P4NT14 25B-D1P4NTI4 14 11 09 07 19 15 12 1.0
25A-D2P3NTI4 25B-D2P3NT14 23 18 15 12 32 26 21 18
25A-D4PONTIA 25B-D4PONT114 40 32 26 20 57 4B 37 29
25A-DBPONT114 25B-D6PONT14 6.0 48 39 3.0 75 6.0 49 38
25A-DO10NTI4 25B-DO1ONT14 105 |84 6.8 5.3 138 (N0 9.0 69
25A-DO13NTI4 25B-DO13NTI4 130 (104 |85 6.5 B4 (123|100 (77
25A-DOTINTIA 25B-DOT/N114 17.0 136 (M 85 84 |147 120 (92
25A-D024NT14 25B-D024NT14 260 192 Be (120 |264 (211 172 32
25A-DO3ONT4 25B-DO30ONT4 300 |240 {195 Ko |30 (264 (215 16.5
25A-DO3TNTI4 25B-DO37NTI4 370|296 (241 185 337 |20 |29 169
25A-DO43NTI4 25B-DO43NTI4 430 |34 (280 |215 389 |31 253|195
525...600V AC (-15%, +10%) - 3-Phase Input, 0...575V 3-Phase Output

25A-EQPIN104 25B-EOPINT04 09 07 0.6 0.5 12 1.0 0.8 0.6
25A-E1PTN104 25B-E1P7N104 17 14 11 09 23 18 15 12
25A-E3PON104 25B-E3PON104 3.0 24 2.0 15 38 3.0 25 19
25A-E4P2N104 25B-E4P2N104 4.2 34 217 21 5.3 4.2 34 21
25A-EBPBN104 25B-E6PEN104 6.6 5.3 43 3.3 8.0 6.4 52 40
25A-E9PIN104 25B-E9PIN104 99 79 6.4 5.0 1.2 90 13 56
25A-EQ12N104 25B-E012N104 120 |96 18 6.0 135 (108 |88 6.8
25A-EQT9N104 25B-E019N104 190 B2 |24 |95 240 |92 b6  |12.0
25A-E022N104 25B-E022N104 220 (176 %3 (N0 213 |28 177 137
25A-E027N104 25B-E027N104 210|216 176 135 247 1198 16.1 124
25A-E032N104 25B-E032N104 320 (256 |208 (160 292 (234 |90 14.6
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Catalog Number Description

25B - |V 2P5 N 1 0 4

Drive Voltage Rating Rating Enclosure HIM Emission Class Version
PowerFlex 520-Series Drive Ratings

Output Ratings

Normal Duty Heavy Duty Output :;:ﬂtu;ge Range gli'::\e PowerFlex 523 |PowerFlex 525
WP [kW [P [kw  |Current(A) CatalogNo.  [Catalog No.
100...120V AC (-15%, +10%) - 1-Phase Input, 0...230V 3-Phase Output

025 |02 025 {02 16 85..132 A 2sA-vipeNtos! |-

05 04 05 04 25 85...132 A 25A-V2P5N104 25B-V2P5N104
1.0 0.75 1.0 0.75 48 85...132 B 25A-V4PN104 25B-V4PSN104
15 1 15 1 6.0 85..132 B 25A-V6PON104 | 25B-VGPON104
200...240V AC (-15%, +10%) - 1-Phase Input, 0...230V 3-Phase Output

025 (02 02 |02 18 170...264 A 25A-aPeN1os |-

05 04 05 04 25 170...264 A 25A-A2P5N104  |25B-A2P5N104
1.0 0.75 1.0 0.75 48 170...264 A 25A-A4P8N104 | 25B-A4PEN104
2.0 15 2.0 15 8.0 170...264 B 25A-A8PON104 | 25B-A8PON104
3.0 22 3.0 22 1.0 170...264 B 25A-A01IN104 25B-A0TIN104
200...240V AC (-15%, +10%) - 1-Phase Input with EMC Filter, 0...230V 3-Phase Output

0.25 0.2 0.25 0.2 1.6 170...264 A 25A-A1PBNTI4 -

05 04 05 04 2.5 170...264 A 25A-A2P5NT14 25B-A2P5N114
1.0 0.75 1.0 0.75 48 170...264 A 25A-A4P8NT14 25B-A4P8NT14
2.0 15 2.0 15 8.0 170...264 B 25A-A8PONTI4 25B-A8PONTI4
3.0 2.2 3.0 2.2 1.0 170...264 B 25A-A0TINTI4 25B-A0TINTI4

200...240V AC (-15%, +10%) - 3-Phase Input, 0...230V 3-Phase Output

025 |02 025 |02 16 170..264 A 25A-BIPENT04" |-

05 0.4 05 0.4 25 170...264 A 25A-B2P5N104 25B-B2P5N104
10 0.75 10 0.75 5.0 170...264 A 25A-B5PON104 25B-B5PON104
2.0 15 2.0 15 8.0 170...264 A 25A-B8PON104 25B-B8PON104
3.0 2.2 3.0 2.2 1.0 170...264 A 25A-BOTIN104 25B-BOTIN104

5.0 40 5.0 40 115 170...264 B 25A-BOT7N104 25B-BOT/N104
15 55 15 55 24,0 170...264 C 25A-B024N104 25B-B024N104
10.0 15 10.0 15 32.2 170...264 D 25A-B032N104 25B-B032N104
15.0 1.0 10.0 75 483 170...264 E 25A-BO4BN104 25B-B048N104
20.0 15.0 15.0 1.0 62.1 170...264 E 25A-B062N104 25B-B062N104

380...480V AC (-15%, +10%) - 3-Phase Input, 0...460V 3-Phase Output?

05 0.4 05 0.4 14 323..528 A 25A-D1P&N104" | 25B-D1P4N104™
10 075 |10 075 |23 323..528 A 25A-D2P3N104 | 25B-D2P3N104
20 15 20 15 4.0 323..528 A 25A-D&PON104 | 25B-D4PON104
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PowerFlex 520-Series Drive Ratings (Continued)
::::::I?::;gs Heavy Duty out Input Frame PowerFlex 523 |PowerFlex 525
put Voltage Range |Size
HP kW HP kw Current (A) Catalog No. Catalog No.
3.0 22 3.0 22 6.0 323..528 A 25A-D6PON104 | 25B-D6PON104
5.0 4.0 5.0 4.0 10.5 323..528 B 25A-DOTON104 | 25B-DO10N104
75 5.5 15 5.5 13.0 323..528 C 25A-DO13N104 | 25B-DO13N104
10.0 15 10.0 15 17.0 323..528 C 25A-DOT7N104 25B-DOT7N104
15.0 1.0 15.0 1.0 24.0 323..528 D 25A-D024N104  |25B-D024N104
200 |15.0 15.0 1.0 30.0 323..528 D 25A-DO30N104 | 25B-DO3ON104
380...480V AC (-15%, +10%) - 3-Phase Input with EMC Filter, 0...460V 3-Phase Output
05 04 05 04 14 323..528 A 25A-D1P4NTIA4 25B-D1P4NTI4
1.0 0.75 1.0 0.75 2.3 323..528 A 25A-D2P3NTI4 25B-D2P3NT14
2.0 15 20 15 40 323..528 A 25A-D4PONTIL | 25B-D4PONTI4
3.0 22 3.0 22 6.0 323..528 A 25A-D6PONTI4 | 25B-DEPONTI4
5.0 4.0 5.0 4.0 10.5 323..528 B 25A-DOTONT14 25B-DOTONTI4
15 55 15 55 13.0 323..528 C 25A-DOT3NTI4 25B-DOT3NT4
10.0 15 10.0 15 17.0 323..528 C 25A-DOT7NTI4 25B-DOT7NT14
15.0 1.0 15.0 1.0 24.0 323..528 D 25A-D024NT14 25B-D024N114
200 |15.0 15.0 1.0 30.0 323..528 D 25A-DO30NT4 | 25B-DO3ONTI4
250 |185 200 |15.0 310 323..528 E 25A-DO37NT4 25B-DO37NT14
300 220 25.0 185 43.0 323..528 E 25A-DO43NTIG | 25B-DO43NTIA
525...600V AC (-15%, +10%) - 3-Phase Input, 0...575V 3-Phase Output
05 |04 |05 |04 |09 448...660 A 25A-E0PIN104"Y [ 25B-E0PINTOLT
1.0 0.75 1.0 0.75 17 446...660 A 25A-E1PIN104 25B-E1PN104
20 15 20 15 3.0 446...660 A 25A-E3PON104 | 25B-E3PON104
3.0 2.2 3.0 2.2 42 446...660 A 25A-E4P2N104 | 25B-E4P2N104
5.0 40 5.0 40 6.6 446...660 B 25A-E6PEN104 | 25B-E6PEN104
15 55 15 55 99 446...660 C 25A-E9PINT04 | 25B-E9PINTOL
10.0 15 10.0 15 12.0 446...660 C 25A-E012N104 25B-E012N104
15.0 1.0 15.0 1.0 19.0 446...660 D 25A-E019N104 25B-E019N104
200 |15.0 15.0 1.0 220 446...660 D 25A-E022N104 | 25B-E022N104
250 |185 200 |15.0 210 446...660 E 25A-E027N104 | 25B-E027N104
300 220 25.0 185 32.0 446...660 E 25A-E032N104 | 25B-E032N104
(1) These drive ratings do not come with a heatsink cooling fan and are in accordance with design specifications.
(2) A non-filtered drive is not available for 380...480V AC 25 HP (18.5 kW) and 30 HP (22.0 kW) ratings. Filtered drives are available,
however you must verify that the application supports a filtered drive.
Dynamic Brake Resistors
Drive Ratings Minimum .
Input Voltage HP kW gef,iﬁfyf"“ geiséﬁzance Catalog No.®!
025 |02 56 9 AK-R2-091P500
]5%96[}%-?2\/ 05 04 |56 g AK-R2-091P500
1-Phase 1.0 075 |56 9 AK-R2-091P500
15 11 4 9 AK-R2-091P500
025 |02 56 9 AK-R2-091P500
900,240V 05 04 56 9 AK-R2-091P500
50/60 Hz 1.0 075 |56 9 AK-R2-091P500
1-Phase 20 15 |4 g AK-R2-091P500
3.0 2.2 32 47 AK-R2-047P500
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Dynamic Brake Resistors (Continued)
Drive Ratings Minimum .
Input Voltage HP (kW 5°§3§Z“°° ge:sslifnce Catalog No.""?
025 [02 |56 9 AK-R2-091P500
05 |04 |56 9 AK-R2-091P500
10 [o75 |56 9 AK-R2-091P500
20 |15 |4 9 AK-R2-091P500
200...240V 30 [22 [® 47 AK-R2-047P500
3000 Hz 50 |40 |18 i AK-R2-047P500
75 |55 |1 30 AK-R2-030P1K2
00 [715 & 30 AK-R2-030P1K2
B0 (M0 |& 15 AK-R2-030P1K2®)
200 |50 |10 15 AK-R2-030P1K21)
05 |04 [89 360 AK-R2-360P500
10 075 |89 360 AK-R2-360P500
20 |15 |89 360 AK-R2-360P500
30 (22 |89 120 AK-R2-120PTK2
50 |40 |47 120 AK-R2-120PTK2
gg%ﬁ‘*ﬁg" 75 |55 |47 120 AK-R2-T20P1K2
3-Phase 00 [715 |47 120 AK-R2-120PTK2
BO |10 (43 60 AK-R2-120P1K2®)
200 |50 |43 60 AK-R2-120P1K2®)
%0 |185 |27 40 AK-R2-120P1K2)
300 |20 |27 40 AK-R2-120P1K2)
05 |04 |m 360 AK-R2-360P500
0 [os |m 360 AK-R2-360P500
20 15 |m 360 AK-R2-360P500
30 |22 |m 120 AK-R2-120PTK2
50 |40 |86 120 AK-R2-120PTK2
gg%[.]aggv 75 |55 |59 120 AK-R2-T20P1K2
3-Phase 00 [75 |59 120 AK-R2-120P1K2
B0 N0 |59 60 AK-R2-120P1K2®)
200 |50 |59 60 AK-R2-120P1K2®)
2%0 |185 |53 60 AK-R2-120P1K2®)
300 (20 |3 40 AK-R2-120P1K2)

(1) The resistors that are listed in these tables are rated for 5% duty cycle.
(2)  Use of Rockwell Automation resistors is always recommended. The resistors that are listed have been carefully selected for
optimizing performance in a variety of applications. Alternative resistors may be used, however, care must be taken when making
a selection. See the PowerFlex Dynamic Braking Resistor Calculator, publication PFLEX-ATOO1.
(3) Requires two resistors wired in parallel.
(4)  Requires three resistors wired in parallel.

EMC Line Filters

Short-circuit Current Rating = 100 kA

Drive Ratings . For 100 m For 150 m"

Fi S

Input Voltage WP [kW |Current(d) | > |Catalog No. Catalog No.
025 |02 |16 A 25-RFOT-AL -

100..120V 05 |04 [25 A 25-RFOTI-AL -

50/60 Hz

1-Phase 10 [075 |48 B 25-RF023-BL -
15 11 6.0 B 25-RF023-BL -
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EMC Line Filters (Continued)

Short-circuit Current Rating = 100 kA

Drive Ratings . For 100 m (1)
Input Voltage HP (kW |Current (A) Frame Size [:gtaﬂ:[; No. E:Efoog“o.

025 (02 |16 A 25-RFOT1-AL
200,240 05 [04 [25 A 25-RFOTI-AL
50/60 Hz 1.0 |075 |48 A 25-RFON-AL
F-Phase 20 15 |80 B 25-RF023-BL

30 |22 (N0 B 25-RF023-BL

025 (02 |16 A 25-RF014-AL 25-RF021-BL

05 (04 |25 A 25-RF014-AL 25-RF021-BL

1.0 |0.75 |5.0 A 25-RF014-AL 25-RF021-BL

20 |15 |80 A 25-RF014-AL 25-RF021-BL
200..240V 30 22 [no A 25-RFOT4-AL 25-RF021-BL
50/60 Hz
3-Phase 50 |40 |15 B 25-RF021-BL

75 |55 (240 C 25-RF027-CL

10.0 |75 |32.2 D 25-RF035-DL

5.0 M0 |483 E 25-RF056-EL

20.0 |15.0 |621 E 25-RF056-EL

05 |04 |14 A 25-RF7P5-AL 25-RF014-BL

1.0 075 |23 A 25-RF7P5-AL 25-RF014-BL

20 |15 |40 A 25-RF7P5-AL 25-RF014-BL

50 (22 |60 A 25-RF7P5-AL 25-RF014-BL
380,480V 50 |40 |105 B 25-RF014-BL
50/60 Hz 75 |55 |13.0 C 25-RF018-CL
3-Phase 100 [75 [170 C 25-RFO18-CL

B0 |10 |240 D 25-RF033-DL

20.0 |15.0 |30.0 D 25-RF033-DL

25.0 {185 |370 E 25-RF039-EL

300 (220 |43.0 E 95-RF039-EL0)

05 (04 |09 A 95-RF8PO-BLY -

10 [075 |17 A 95-RF8PO-BLY -

20 [15 |30 A 25-RF8P0-BLY -

30 (22 |42 A 95-RF8PO-BLY -
525..600V 50 |40 [66 B 25-RF8P0-BL -
0000 fz 75 |55 |99 c 25-RF014-CL -

100 |75 |12.0 C 25-RF014-CL -

5.0 M0 {190 D 25-RF027-DL -

20.0 |15.0 {220 D 25-RF027-DL -

25.0 {185 (270 E 25-RF029-EL -

300 (220 [320 E 25-RF029-£L0) -

(1) Requires Series B filters to achieve 150 m rating.

EMC Plates

Item Description gli'za;ne Catalog No.

A 25-EMC1-FA
B 25-EMC1-FB

EMC Plate Optional grounding plate for shielded cables. C 25-EMC1-FC
D 25-EMC1-FD
E 25-EMC1-FE
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Human Interface Module (HIM) Option Kits and Accessories

Item Description Catalog No.
Digital speed control
LCD Display, Remote Panel | Copycat capable 99-HIM-C2S
Mount IP66 (NEMA Type 4X/12) indoor use only
Includes 2.0 meter cable
Digital speed control
Full numeric keyboard
LCD Display, Remote Copycat capable LML
Handheld IP 30 (NEMA Type 1) 22-HIM-AS
Includes 1.0 meter cable
Panel mount with optional Bezel Kit
. Panel mount for LCD Display, Remote Handheld unit, IP 30 (NEMA Type 1) |50 1.
Bezel Kit Includes 2.0 m DSl cable 22-Hirt-81
DSI HIM Cable 1.0m (3.3 11) 22-HIM-H10
(DSI HIM to RJA5 cable) 2.9 m (9511) 20-HIM-H30
IP 30/NEMA 1/UL Type 1Kit
— Frame
Item Description Size Catalog No.
A 25-JBAA
Field installed kit. Converts drive to P 30/NEMA /UL Type 1 |B 25-JBAB
IP 30/NEMA 1/UL Type 1Kit |enclosure. Includes conduit box with mounting screws and  |C 25-JBAC
plastic top panel. D 25-JBAD
E 25-JBAE
Control Module Fan Kit
- Frame
Item Description Size Catalog No.
. For use with drive in environments with ambient A.D  |25-FANI-70C
Control Module Fan Kit temperatures up to 70 °C or horizontal mounting. E 25-FAN2-70C
Incremental Encoder Input Option
Item Description Catalog No.
Incremental Encoder Incremental encoder input option board. 25-ENC-1

JAN

WARNING: Only the 25-ENC-1Encoder works properly in the PowerFlex 525 drive.
Installing an incorrect encoder card, such as the PowerFlex 527 25-ENC-2 causes
damage to the PowerFlex 525 drive.

PowerFlex 520-Series Drives Jumper Spare Kit

Item

Description

Catalog No.

« Wire Jumper

« MOV Jumper

« Protective Jumper (Control I/0 terminal block)
« Analog/Signal Configuration Jumper

Replace the Protective Jumper from your Power
module, drive Terminals Safety 1, Safety 2, and
Safety +24V (S1, S2, S+) of the Control Module.

25-ACCS-Drive

PowerFlex 520 Series Communication

Adapter Spare Kit

Item

Description

Catalog No.

« PowerFlex 525 Encoder card removable
terminal block

« PowerFlex 523/525 Communication Adapter
interface connector

Communication adapter spare kits

25-ACCS-COMM
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Bulletin 160 to PowerFlex 520-Series Mounting Adapter Plate

B160
Item Description Frame |Catalog No.
Size
For use with drive when replacing Bulletin 160 drives in A 25-MAP-FA
uning it | 251 Ilrs o Fovelc 20 s e et |
160 drive.

Mounting Adapter Plate for PowerFlex & AC Drive to PowerFlex 520-Series
Drive Ratings PowerFlex & PowerFlex 520-series
Input Voltage |HP kW Catalog No. g::;ne Catalog No. 2:::::;"&: Il=tiI|1ter(')
T
Single-Phase, - -
50/60 Hz 10 08 22A-V4PSNI04  |B 25-APO-EB 25 AP1-FB

15 1 22A-VBPONT04  |B

0.3 0.2 22A-AIPSN104 (A

05 0.4 22A-A2P3N104 | A 25-APO-FA 25-AP1-FA

1.0 0.8 22A-A4PSNT04 (A

2.0 15 22A-A8PON104 (B 25-AP0-FB 25-AP1-FB
%?ngngﬁgs . No Brake IGBT
50/B0H; |03 0.2 22A-AIP4N103 (A

05 0.4 22A-A2PIN103  |A 25-APO-FA 25-AP1-FA

1.0 0.8 22A-A3PBN103  |A

2.0 15 22A-AGP8N103 (B 25-APO-FB 25-API-FB

3.0 2.2 22A-A3P6N103 (B

0.3 02 22A-MIPSNTIG (A

05 0.4 22A-A2P3NNL A 25-APO-FA 25-AP1-FA

1.0 0.8 22A-A4PSNTIS A
200...240V, 2.0 15 22A-A8PONTIZ  |B 25-AP0-FB 25-AP1-FB

Single-Phase, No Brake IGBT

50/60 Hz, with

integral EMC 03 (02 [22A-APANTIS]A
Filter 05 |04 [22a-m2PNm3 A 25-APO-FA 25-AP1-FA
10 [08  [22a-A3P6NTIZ [A
20 15 [22n-nePeNTI3 B
25-AP0-FB 25-AP1-FB
30 |22 |2n-agPeNTi3 [B
03 [02  [22a-BiPsN1O& |A
05  [04  [22A-B2P3NIO4 |A
25-APO-FA 25-AP1-FA
200200 110 |08 [22n-B4PSNIO: [
50/60Hz |20 15 22A-BSPON104 | A
30 22 |22n-Botawios B
25-AP0-FB 25-AP1-FB
50 [37  |22a-BOTNIDL [B
05  [04  [22a-DPuN1Ds |A
sso.4goy |10 |08 [22A-DoP3Nios [A 25-APO-FA 265-AP1-FA
Three-Phase (20 (15 [22A-D4PONID4 |A
50/60 Hz 30 |22 |22A-D6PONIO4 |B
25-APO-FB 25-AP1-FB
50 [37  [22a-D8P7NIO4 [B

(1) The adapter plate catalogs starting with 25-AP1-Fx are used to replace PowerFlex 4/40/40P IP20 drives with external EMC filter to
PowerFlex 520-series drives with external EMC filter only.
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Mounting Adapter Plate for PowerFlex 40 AC Drive to PowerFlex 520-Series

Drive Ratings PowerFlex 40 PowerFlex 520-series
Input Voltage |HP kW Catalog No. g:;ne Catalog No. 2::::_:;";;: Il=tiI|1ter(')
100 120V, 05 04 22B-V2P3N104  |B
Single-Phase,  [1.0 08 22B-V5PON104  |B 25-APO-FB 25-AP1-FB
50/60 Hz 15 |1 22B-VGPONIO4 |B
05 04 22B-A2P3N104  |B
200...240V, 10 08 22B-ASPON104  |B 25-APO-FB 25-AP1-FB
Single-Phase,
50/60 Hz 20 15 22B-ABPON104  |B
3.0 22 22B-A0IN104  [C 25-AP0-FC 25-AP1-FC
200...240V, 0.5 04 22B-A2P3N14  |B
ggll%lg ﬁzhavaeth 10 08 22B-ASPONTI4  |B 25-APO-FB 25-AP1-FB
integral EMC |20 15 22B-A8PONTI4  |B
Filter 30 2.2 22B-A0T2NTI4  |C 25-AP0-FC 25-AP1-FC
05 04 22B-B2P3N104  [B
10 0.8 22B-B5PON104  |B
200..260V, 20 15 22B-B8PON104 |B 25-APO-FB 25-AP1-FB
Three-Phase, |30 22 22B-BOT2N104  |B
50/80 Hz 50 |37 22B-B017104  |B
75 55 22B-B024N104  [C 25-APO-FC 25-AP1-FC
100 |75 22B-B0O33N104 |C 25-AP0-FD @
05 04 22B-DIP4N104  |B
10 0.8 22B-D2P3N104  |B
2.0 15 22B-D4PON104  |B 25-APO-FB 25-AP1-FB
380...480V, 30 22 22B-D6PON104  |B
preenase 50 |37 |2s-00i0Wioh |B
75 55 22B-DOT2N104  [C 05 APO-FC 05 APLFC
00 [75 22B-DOTINI04  [C
550 |10 [22B-D024N104 |C 25-APO-FD it
10 08 22B-EIPIN104  |B
2.0 15 22B-E3PON104 |B 25-AP0-FB 25-AP1-FB
525..600V 3.0 22 22B-E4PON104  |B
Three-Phase |50 37 22B-EGPGN104  |B
50/60 Hz 75 55 22B-E9PINTO4  |C
100 |75 |22B-EOTNI04 |C 25-APO-FC AP
50 |[T0  [22B-EO1N104 |C 25-APO-FD 0

(1) The adapter plate catalogs starting with 25-AP1-Fx are used to replace PowerFlex 4/40/40P IP20 drives with external EMC filter to

PowerFlex 520-series drives with external EMC filter only.

(2) Mounting Adapter Plate is not required for the following ratings, as it comes with matching footprint and mounting holes.
« Three-Phase 200...240V: 7.5 kW/10 HP

« Three-Phase 380...480V: 11 kW/15 HP
« Three-Phase 500...600V: 11 kW/15 HP
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Mounting Adapter Plate for PowerFlex 40P AC Drive to PowerFlex 520-Series

Drive Ratings PowerFlex 40P PowerFlex 520-series
Input Voltage |HP kW Catalog No. g'{::‘e Catalog No. 2::::_:;“;;: Il=tiI|1ter(')
05 |04  |22D-B2P3N104 |B
10 08  [22D-B5PON104 |B
T 22D-BSPONT04  |B 25-APO-FB 25-AP1-FB
Three-Phase, |30 |22 [22D-BOI2N104 B
50/80 Hz 50 |37 22D-BOTINT04  |B
75 55 |22D-B02N104 |C 25-AP0-FC 25-API-FC
100 |75 22D-BO33N104 |C 25-AP0-FD @
05 |04  |22D-DIPsN10& |B
10 08  [22D-D2P3NT04 |B
20 |15 22D-D4PONIOG  |B 25-APO-FB 25-AP1-FB
380...480V, 30 [22  |220-D6PONTO4 |B
Egrﬁg'Phase 5o {37 [|2z0-o00Nos [B
75 55 |22D-DOT2N104 |C
100 (75  |220-DOTNTOG |C 25-APO-FC AP
150 |10  |220-D024N104 |C 25-APO-FD )
10 08  |22D-EPNI04 |B
20 |15 22D-E3PONTO4  |B
30 (22 |22D-E4PoN104 |B 25-AP0-FB 25-APHB
525...600V,
Three-Phase 50/ [5.0 |37 22D-E6PGNT04  |B
60 Hz 75 55  [22D-E9PON104 |C
100 |75 |220-E072NI04 |C 25-APO-FC AP
50 [0 |220-E0IONI04 |C 25-APO-FD K0

(1) The adapter plate catalogs starting with 25-AP1-Fx are used to replace PowerFlex 4/40/40P IP20 drives with external EMC filter to
PowerFlex 520-series drives with external EMC filter only.

(2) Mounting Adapter Plate is not required for the following ratings, as it comes with matching footprint and mounting holes.
« Three-Phase 200...240V: 7.5 kW/10 HP
« Three-Phase 380...480V: 11 kW/15 HP
« Three-Phase 500...600V: 11 kW/15 HP

Replacement Parts

PowerFlex 520-Series Power Module

Item Description

Replacement power module for use with PowerFlex 520-Series drives. Includes:
PowerFlex 520-Seri « Power Module

OWerk iex eries « Power Module Front Cover

Power Module -

« Power Terminal Guard

+ Heatsink Fan
Output Ratings

Input Frame

Normal Duty Heavy Duty Output Voltage Range |Size Catalog No.
HP | kW HP kW Current (A)
100...120V AC (-15%, +10%) - 1-Phase Input, 0...230V 3-Phase Output
0.25 0.2 0.25 0.2 16 85...132 A 25-PM1-V1P6
0.5 04 0.5 04 25 85..132 A 25-PM1-V2P5
1.0 0.75 1.0 0.75 48 85..132 B 25-PM1-V4P8
15 1 15 1 6.0 85..132 B 25-PM1-V6PO
200...240V AC (-15%, +10%) - 1-Phase Input, 0...230V 3-Phase Output
0.25 0.2 0.25 0.2 16 170...264 A 25-PM1-A1P6
0.5 04 0.5 0.4 25 170...264 A 25-PM1-A2P5
1.0 0.75 1.0 0.75 48 170...264 A 25-PM1-A4P8
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Output Ratings (Continued)

Normal Duty Heavy Duty Output m)'::l;q e Range ;'i'::‘e Catalog No.
HP KW HP KW Current (A)

20 15 20 15 8.0 170...264 B 25-PM1-A8PO
3.0 22 3.0 22 1.0 170...264 B 25-PM1-AO
200...240V AC (-15%, +10%) - 1-Phase Input with EMC Filter, 0...230V 3-Phase Output

0.25 0.2 0.25 0.2 16 170...264 A 25-PM2-A1PE
05 04 05 04 2.5 170...264 A 25-PM2-A2P5
1.0 0.75 1.0 0.75 48 170...264 A 25-PM2-A4P8
20 15 20 15 8.0 170...264 B 25-PM2-A8P0
3.0 22 3.0 22 1.0 170...264 B 25-PM2-A0T1
200...240V AC (-15%, +10%) - 3-Phase Input, 0...230V 3-Phase Output

0.25 0.2 0.25 0.2 1.6 170...264 A 25-PM1-B1P6
05 04 05 04 25 170...264 A 25-PM1-B2P5
1.0 0.75 1.0 0.75 5.0 170...264 A 25-PM1-B5P0
20 15 20 15 8.0 170...264 A 25-PM1-B8PO
3.0 2.2 3.0 2.2 1.0 170...264 A 25-PM1-BOT
5.0 4.0 5.0 40 175 170...264 B 25-PM1-BO17
15 55 15 55 24.0 170...264 C 25-PM1-B024
10.0 15 10.0 15 322 170...264 D 25-PM1-B032
15.0 1.0 10.0 15 48.3 170...264 E 25-PM1-B048
20.0 15.0 15.0 1.0 621 170...264 E 25-PM1-B062
380...480V AC (-15%, +10%) - 3-Phase Input, 0...460V 3-Phase Output

05 04 05 04 14 323..528 A 25-PM1-D1P4
1.0 0.75 1.0 0.75 23 323..528 A 25-PM1-D2P3
2.0 15 2.0 15 40 323..528 A 25-PM1-D4PO
3.0 22 3.0 22 6.0 323..528 A 25-PM1-D6PO
5.0 40 5.0 40 105 323..528 B 25-PM1-D010
15 55 15 55 13.0 323..528 C 25-PM1-D013
10.0 15 10.0 15 170 323..528 C 25-PM1-D0T7
15.0 1.0 15.0 1.0 24.0 323..528 D 25-PM1-D024
20.0 15.0 15.0 1.0 30.0 323..528 D 25-PM1-D030
380...480V AC (-15%, +10%) - 3-Phase Input with EMC Filter, 0...460V 3-Phase Output

05 0.4 05 0.4 14 323..528 A 25-PM2-D1P4
1.0 0.75 1.0 0.75 2.3 323..528 A 25-PM2-D2P3
2.0 15 20 15 40 323..528 A 25-PM2-D4P0
3.0 22 3.0 2.2 6.0 323..528 A 25-PM2-D6PO
5.0 40 5.0 40 105 323..528 B 25-PM2-D010
75 55 75 55 13.0 323..528 C 25-PM2-D013
10.0 75 10.0 75 17.0 323..528 C 25-PM2-D017
15.0 1.0 15.0 1.0 24.0 323..528 D 25-PM2-D024
20.0 15.0 15.0 1.0 30.0 323..528 D 25-PM2-D030
25.0 18.5 20.0 15.0 310 323..528 E 25-PM2-D037
30.0 220 25.0 185 43.0 323..528 E 25-PM2-D043
525...600V AC (-15%, +10%) - 3-Phase Input, 0...575V 3-Phase Output

05 0.4 05 0.4 09 446...660 A 25-PMI1-EOP9
1.0 0.75 1.0 0.75 17 446...660 A 25-PM1-E1P7
2.0 15 2.0 15 3.0 446...660 A 25-PM1-E3PO
3.0 2.2 3.0 22 42 446...660 A 25-PM1-E4P2
5.0 40 5.0 40 6.6 446...660 B 25-PM1-E6PB
15 55 15 55 99 446...660 C 25-PM1-E9P9
10.0 15 10.0 15 12.0 446...660 C 25-PM1-E012
15.0 1.0 15.0 1.0 19.0 446...660 D 25-PM1-E019
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Output Ratings (Continued)
Normal Duty Heavy Duty Output :;:Jli:l;ge Range ;:::'e Catalog No.
HP KW HP KW Current (A)
20.0 15.0 15.0 1.0 20 446...660 D 25-PM1-E022
25.0 185 20.0 15.0 210 446...660 E 25-PM1-E027
30.0 220 250 185 320 446...660 E 25-PM1-E032
PowerFlex 520-Series Control Module
Item Description ;'i':;“e Catalog No.
Powerflex 523 Control Replacement control module for use with 95A-CTM
Module PowerFlex 520-Series drives. Includes: AE
PowerFlex 525 Control + Control Module 25B-CTH
Module « Control Module Front Cover
Other Parts
Item Description ;:::'e Catalog No.
PowerFlex 523 Control
Module Front Cover Replacement cover for the control module /0 terminals, AE 25h-CTHECT
PowerFlex 525 Control EtherNet/IP, and DSI ports. 95B-CTMFC]
Module Front Cover
B 25-PMFC-FB
PowerFlex 520-Series Replacement cover for the PowerFlex 520-Series power C 25-PMFC-FC
Power Module Front Cover | module. D 25-PMFC-FD
E 25-PMFC-FE
A 25-PTG1-FA
) B 25-PTGI1-FB
Eg“gﬂg’;{ﬁﬁg}%&% Replacement finger guard for power terminals. C 25-PTG1-FC
D 25-PTGI-FD
E 25-PTGI-FE
A 25-FAN1-FA
) B 25-FANI1-FB
Eg\gtigrﬁllf)lf'a5r12ﬂi-tsenes Replacement fan for drive power module. C 25-FAN1-FC
D 25-FANI-FD
E 25-FANI-FE
A 25-CORE-A
25-CORE-RF-A
B 25-CORE-B
25-CORE-RF-B
Eg\rlgFlex 520-Series EMC Replacement EMC cores C —igggﬁi:; c
D 25-CORE-D
25-CORE-RF-D
e 25-CORE-E
25-CORE-RF-E
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Communication Option Kits and Accessories

Item Description Catalog No.
Embedded communication options for use with the
PowerFlex 520-Series drives:

Communication Adapters |+ DeviceNet® %g:ggm:gzp
« Dual-port EtherNet/IP 95-COMM-P
« PROFIBUS DP-V1 95-ACCS-COMM

Compact I/0™ Module Three channels 1763-SM2
Provides serial communication with DF1 protocol for use with

. . Connected Components Workbench software. Includes:

Universal Serial Bus (USB) |, "9 ) USB cable (1) 103-USB

Converter Module « 20-HIM-HIO cable (1)
« 22-HIM-H10 cable (1)
Provides serial communication with DF1 protocol for use with

Serial C Modul Connected Components Workbench software. Includes:

erial Converter Module g 9 RS-232 serial converter (1) 22-SCM-232

(RS-485 to RS-232)

« 1203-SFC serial cable (1)
« 22-RJ45CBL-C20 cable (1)

DSI Cable 2.0 m RJ45 to RJ4S cable, male to male connectors. 22-RJ45CBL-C20
2.0 m serial cable with a locking low profile connector to
Serial Cable connect to the serial converter and a 9-pin subminiature D [1203-SFC

female connector to connect to a computer.

Splitter Cable

RJ45 one to two port splitter cable (Modbus only)

AK-UO-RJ45-SC1

Terminating Resistors

RJ45 120 Ohm resistors (2 pieces)

AK-UO-RJ45-TRI

Terminal Block

RJ45 Two position terminal block (5 pieces)

AK-UO-RJ45-TB2P

Connected Components
Workbench Software
(Download via the Software
Subscription Portal or DVD-
ROM)

rok.auto/ccw

Windows-based software packages for programming and
configuring Allen-Bradley® drives and ather Rockwell
Automation products.
Compatibility:

Windows XP, Windows Vista, and Windows 7

rok.auto/ccw

Bulletin 1321-3R Series Line Reactors

Output Ratings" Input Line Reactor'?'® Output Line Reactor?®

Normal Duty | Heavy Duty lﬁﬂgn Style) {rIENAIUL Type1) :Eggn Style) :II,IIE]MAIUL Type1)

HpP kW |HP |kw Catalog No. Catalog No. Catalog No. Catalog No.

200...240V 50/60 Hz 1-Phase

025 [02 [025 [02  [1321-3R4-A 1321-3RA4-A 1321-3R2-D 1321-3RA2-D

05 |04 |05 |04 [1321-3R8-A 1321-3RA8-A 1321-3R2-D 1321-3RA2-D

10 [075 |10 [075 [1321-3R8-A 1321-3RA8-A 1321-3R4-A 1321-3RA4-A

20 |15 |20 [15  [1321-3R18-A 1321-3RAT8-A 1321-3R8-A 1321-3RA8-A

30 (22 [30 [22  [1321-3R18-A 1321-3RAT8-A 1321-3R12-A 1321-3RA12-A

200...240V 50/60 Hz 3-Phase

025 [02 [025 [02  [1321-3R2-D 1321-3RA2-D 1321-3R2-D 1321-3RA2-D

05 |04 |05 |04 [1321-3R2-D 1321-3RA2-D 1321-3R2-D 1321-3RA2-D

10 [075 |10 [075 [1321-3R4-A 1321-3RA4-A 1321-3R4-A 1321-3RA4-A

20 15 [20 |15 [1321-3R8-A 1321-3RA8-A 1321-3R8-A 1321-3RA8-A

30 (22 (30 (22 [13213R12-A 1321-3RAT2-A 1321-3R12-A 1321-3RA12-A

50 (40 [50 [40  [1321-3R18-A 1321-3RAT8-A 1321-3R18-A 1321-3RA18-A

75 |55 |15 |55 [1321-3R25-A 1321-3RA25-A 1321-3R25-A 1321-3RA25-A

00 (75 [100 |75  [1321-3R35-A 1321-3RA35-A 1321-3R35-A 1321-3RA35-A

B0 [0 [100 [75  [1321-3R45-A 1321-3RA45-A 1321-3R45-A 1321-3RAL5-A

200 |50 |Bo |mo [1321-3R65-A(ND) [1321-3RAS5-A(ND) |1321-3R55-A(ND) |1321-3RAS5-A (ND)
1321-3R45-A (HD)  |1321-3RA45-A (HD) |1321-3R45-A (HD)  |1321-3RA45-A (HD)

380...480V 50/60 Hz 3-Phase

05 |04 |05 |04 [1321-3R2-B |1321-3RA2-B |1321-3R2-B |1321-3RA2-B
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Bulletin 1321-3R Series Line Reactors (Continued)

Output Ratings” Input Line Reactor'?'® Output Line Reactor?®

Normal Duty | Heavy Duty lﬁﬂﬂn Style) (NEMA/UL Type 1) lﬁﬁﬂn Style) (NEMA/UL Type1)

HP kW |HP kW |Catalog No. Catalog No. Catalog No. Catalog No.

1.0 075 |10 0.75 |1321-3R4-C 1321-3RA4-C 1321-3R4-C 1321-3RA4-C

2.0 15 2.0 15 1321-3R4-B 1321-3RA4-B 1321-3R4-B 1321-3RA4-B

3.0 2.2 3.0 2.2 1321-3R8-C 1321-3RA8-C 1321-3R8-C 1321-3RA8-C

5.0 40 5.0 40 1321-3R12-B 1321-3RA12-B 1321-3R12-B 1321-3RA12-B

15 55 15 55 1321-3R12-B 1321-3RA12-B 1321-3R12-B 1321-3RA12-B

100 |75 10.0 |75 1321-3R18-B 1321-3RA18-B 1321-3R18-B 1321-3RA18-B

B0 N0 %0 M0 1321-3R25-B 1321-3RA25-B 1321-3R25-B 1321-3RA25-B

200 |0 lB0 |10 1321-3R35-B (ND)  |1321-3RA35-B (ND) |1321-3R35-B (ND)  |1321-3RA35-B (ND)
1321-3R25-B (HD)  |1321-3RA25-B (HD) [1321-3R25-B (HD) | 1321-3RA25-B (HD)

250 |185 200 |15.0 [1321-3R35-B 1321-3RA35-B 1321-3R35-B 1321-3RA35-B

300 |20 |50 |85 1321-3R45-B (ND) | 1321-3RA45-B (ND) |1321-3R45-B (ND)  |1321-3RA45-B (ND)
1321-3R35-B (HD)  |1321-3RA35-B (HD) |1321-3R35-B (HD) |1321-3RA35-B (HD)

525...600V 50/60 Hz 3-Phase

05 0.4 05 04 1321-3R1-C 1321-3RA1-C 1321-3R1-C 1321-3RA1-C

1.0 075 |10 075 |1321-3R2-B 1321-3RA2-B 1321-3R2-B 1321-3RA2-B

2.0 15 2.0 15 1321-3R4-C 1321-3RA4-C 1321-3R4-C 1321-3RA4-C

3.0 22 3.0 2.2 1321-3R4-B 1321-3RA4-B 1321-3R4-B 1321-3RA4-B

5.0 40 5.0 40 1321-3R8-C 1321-3RA8-C 1321-3R8-C 1321-3RA8-C

15 55 15 55 1321-3R12-B 1321-3RA12-B 1321-3R12-B 1321-3RA12-B

100 |75 100 |75 1321-3R12-B 1321-3RA12-B 1321-3R12-B 1321-3RA12-B

B0 N0 %0 M0 1321-3R18-B 1321-3RA18-B 1321-3R18-B 1321-3RA18-B

200 B0 ls0 o 1321-3R25-B (ND)  |1321-3RA25-B (ND) |1321-3R25-B (ND)  |1321-3RA25-B (ND)
1321-3R18-B (HD)  |1321-3RA18-B (HD) |1321-3R18-B (HD)  |1321-3RA18-B (HD)

%0 |185 200 |50 1321-3R35-C (ND)  |1321-3RA35-C (ND) |1321-3R35-C (ND)  |1321-3RA35-C (ND)
1321-3R25-C (HD)  |1321-3RA25-C (HD) |1321-3R25-C (HD)  |1321-3RA25-C (HD)

300 |20 |50 |85 1321-3R35-C (ND)  |1321-3RA35-C (ND) |1321-3R35-C (ND) | 1321-3RA35-C (ND)

1321-3R25-B (HD)

1321-3RA25-B (HD)

1321-3R25-B (HD)

1321-3RA25-B (HD)

(1) Normal Duty and Heavy-Duty ratings for 15 HP (11 kW) and below are identical except for 200...240V 3-Phase 15 HP (11 kW) drive.
(2) Catalog numbers that are listed are for 3% impedance at 60 Hz. 5% impedance reactor types are also available.
See publication 1321-TD001.
(3) Input line reactors were sized based on the NEC fundamental motor amps. Output line reactors were sized based on the VFD rated
output currents.
(4) Standard 3-phase reactors can be used for 1-phase applications by routing each of the two supply conductors through an outside

coil and leaving the center open.

The PowerFlex 520-series drive is available in five frame sizes. See the

PowerFlex 520-Series Drive Ratings on page 175 for information on power
ratings.

PowerFlex 520-Series Drive Weight

Frame Size  |Weight (kg/Ib)
A 117124

B 16/35

C 2.3/5.0

D 39/86

E 129/284
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IP 20/0pen Type - Frame A
Dimensions are in millimeters and (inches)
~——72.0 (2.83)— —————172.0(6.77)
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6.0 (0.24)
IP 20/0pen Type - Frame B
Dimensions are in millimeters and (inches)
87.0(3.43) 172.0 (6.77)
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IP 20/0pen Type - Frame C

Dimensions are in millimeters and (inches)

~————109.0 (4.29)
~——90.5 (3.56)
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IP 20/0pen Type - Frame D

Dimensions are in millimeters and (inches)
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Appendix B Accessories and Dimensions

IP 20/0pen Type - Frame E

Dimensions are in millimeters and (inches)

185.0 (7.28) ——— [ 279.0 (10.98)
160.0 (6.30) ‘
a3 o) = = DH
o) @ «@ =
= = S
= =) =
Y o —
(il TE=
Powsrlex E§ g ==
0005000AAEN = == e
o —_—
2 =
2 [ —
— ©
; Allen-Bradley @
' ' 7.6(030) ||
Control Module Fan Kit
Specifications 25-FAN1-70C 25-FAN2-70C
Rated Voltage 24V DC
Operation Voltage 14...216V DC
Input Current 01A 015A
Speed (Reference) 7000 rpm 4500 +10% rpm
Airflow (At zero static pressure) max 0.575 m3/min 1574 m/min
Air Pressure (At zero airflow) min 770 mm Hy0 9598 mm H,0
Acoustical Noise 405 dB-A 46.0 dB-A
Insulation Type UL Class A
Frame Size Frame A..D | Frame E
Wire Size 0.32 mm? (22 AWG)
Torque 0.29...0.39 Nem (2.6...3.47 Ihein)
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IP 20/0pen Type with Control Module Fan Kit - Frame A...C
Dimensions are in millimeters and (inches)
Frame A Frame B Frame C
~—720283)— 3 —87.0B43)—— g 109.0 (4.29) <
~—57.5(2.26)— N ~——72.5(2.85) — N ~———90.5 (3.56) m
AL 1 Il %H@Lm
@ Aengrtey @ mnsndey - ") venirodey N
L W& | L [ 1|& 1 [ |& 4
FALTO N g FLTO N— g FALTO ) 8
al %) ©) I < ©) ©
wocal 3 [Gmel | |60 :
o |5 :
T a < g T Q)
) ) <
Q 9 =Y
| € 2
[PowverFlex w38 [PovierFlex w5 0 Povverflex e
ARAARAAARAT AAARARARARAR AAARARARARA
@ Allen-Bradiisy G{
IMPORTANT  An external 24V DC power source is required when @ Alergradiey
using the Control Module Fan Kit with drive frames A, - —
B, and C.
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IP 20/0pen Type with Control Module Fan Kit - Frame D...E

Dimensions are in millimeters and (inches)

Frame D Frame E
s 196.0 (7.72)
(o]
130.0 (5.12) = 185.0 (7.28)
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AaAfAnARAAT =
<
o
<)
o

0 0
@ Allen-Bradley @

Allen-Bradley @

300.0 (11.81)

IMPORTANT  Remove the label to access the built-in 24V supply on drive frames D and E for use with the
Control Module Fan Kit.
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~——72.0(2.83) —=
~57.5(2.26) —

15.0 (0.59)

IP 30/NEMA 1/UL Type 1- Frame A

Dimensions are in millimeters and (inches)

IP 30/NEMA 1/ UL Type 1 top panel
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IP 30/NEMA 1/ UL Type 1 conduit box
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IP 30/NEMA 1/UL Type 1 - Frame B

Dimensions are in millimeters and (inches)
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IP 30/NEMA 1/UL Type 1- Frame C

Dimensions are in millimeters and (inches)

[P 30/NEMA 1/ UL Type 1top panel
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IP 30/NEMA 1/UL Type 1 - Frame D
Dimensions are in millimeters and (inches)

IP 30/NEMA 1/ UL Type 1top panel
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IP 30/NEMA 1/UL Type 1- Frame E

Dimensions are in millimeters and (inches)

§. IP 30/NEMA 1/ UL Type 1top panel
185.0 (7.28) <
160.0 (6.30) B 279.0 (10.98)
] i —400000000] —
— ( = -
~le °
@
i) @ Z
S | .
= n
S .
[l :
Poweofley R g
AR ARRARAAAMN R @
S
S
o
[ee]
o~
&)
@\ Allen-Bradley @
7.6(030)] |
@
——127.5 (5.02)—
—82.5 (325 62.5 (2.46)
425 (1.67)

221.5 (20.85)
043.7 (91.72)

%
D@%D %
(g | &

—
-
&
=
—164.0 (6.46)

196 Rockwell Automation Publication 520-UMOO1L-EN-E - March 2022



Appendix B

Accessories and Dimensions

EMC Line Filter - Frame A

Dimensions are in millimeters and (inches)

55.0(2.17)

30.0(1.18,

200 (0.79) ‘

Ny

223.0

(8.78)
UJ
23.0(0.91)

EMC Line Filter - Frame B

Dimensions are in millimeters and (inches)

70.0 (2.76)

35.0(1.38)

25.0(0.98) ‘

1 A

258.0
.16)

(10

J
‘ 24.0 (0.9

4)

Filter can be mounted onto the back of the drive.
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©
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Filter can be mounted onto the back of the drive.
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EMC Line Filter - Frame C

Dimensions are in millimeters and (inches) Filter can be mounted onto the back of the drive.
700 (2.76) 109.0 (4.29)
37.0 (1.46) 76.0 (2.99)
\ | |-055(00.22)
[y
E 0 e e
O O
275.0
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() ()
e EEER
- O e G v =
25.0(0.98) ‘ ‘ 28.0(1.10) J‘ 5.5 (0.22)
76.0 (2.99,

EMC Line Filter - Frame D

Dimensions are in millimeters and (inches) Filter can be mounted onto the back of the drive.
80.0 (3.15) 130.0 (5.12)
33.0(1.30) 28.0(1.10) 90.0 (3.54)

/(05.5 (20.22)

] o 0
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EMC Line Filter - Frame E

Dimensions are in millimeters and (inches)

80.0 (3.15) 155.0 (6.10)
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5 Q 0 %
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380
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Adapter Plate Dimensions

Bulletin 160 to Powerflex 520-Series Mounting Adapter Plate Dimensions

Dimensions are in millimeters and (inches)

Frame A Frame B
25-MAP-FA 25-MAP-FB
392 (1.54]
80.0 (315) 392 (],54,‘ 920(3.62) (154)
®000000® 0000000
00000000 20900009
é‘ D e B
ﬂ @B 25marFa H g ﬂ II ~
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TOP |8 E n
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PowerFlex 4/40/40P to PowerFlex 520-Series Mounting Adapter Plate Dimension

Adapter Plate - Frame A

Dimensions are in millimeters and (inches)

Frame A
25-AP0-FA
80.0(3.15)
67.0(2.64)
%@ G
[
TOP = £
(o]

i

IR "

Adapter Plate - Frame B

12.0(047)

Frame A

25-AP1-FA

80.0(3.15)

60.0(2.36)

i

Dimensions are in millimeters and (inches)

Frame B
25-AP0-FB
100.0(3.94)
87.0(3.43)
DB :Xe)
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10 =] am O
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Adapter Plate - Frame C
Dimensions are in millimeters and (inches)
Frame C Frame C
25-AP0-FC 25-AP1-FC
130.0(5.12)
90.0(3.54) 10.6(0.42)
130.0(5.12)
160 (657) 94(037) &3
‘ B/C/EMC |
=0 Oce
of & i o o
(o1} Oc
(o]} Os
B/C =
TOP
s . e L S -
nle o offj— A8 3R
Adapter Plate - Frame D
Dimensions are in millimeters and (inches)
Frame D
25-AP0-FD
130.0(5.12)
116.0(4.57) 1.0(0.43)
b @J:%' %
D
5 &
TOP 2 8
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Optional Accessories and
Kits

202

Installing a Communication Adapter

1. Insert the communication adapter interface connector into the Control
Module. Make sure that the indicator line on the connector is aligned
with the surface of the Control Module.

For PowerFlex 523

Communication
adapter interface
connector

For PowerFlex 525

Communication
adapter interface
connector

2. Align the connectors on the communication adapter to the
communication adapter interface connector, then push the back cover
down.
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3. Press along the edges of the back cover until it snaps firmly into place.

Communication
adapter interface
connector

Removing a Communication Adapter

1. Inserta finger into the slot at the top of the back cover. Lift to separate
the back cover from the Control Module.

—

-

=
i

&
90
o |
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Notes:
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Appendix C

Network Wiring

RS-485 (DSI) Protocol

PowerFlex 520-series drives support the RS-485 (DSI) protocol to allow
efficient operation with Rockwell Automation peripherals. In addition, some
Modbus functions are supported to allow simple networking. PowerFlex 520-
series drives can be multi-dropped on an RS-485 network using Modbus
protocol in RTU mode.

PowerFlex 520-Series Drive Network

T

PEE[ e

Controller

For information regarding EtherNet/IP or other communication protocols,
refer to the appropriate user manual.

Network wiring consists of a shielded 2-conductor cable that is daisy-chained
from node to node.

ATTENTION: Never attempt to connect a Power over Ethernet (PoE) cable to
the RS-485 port. Doing so may damage the circuitry.

Network Wiring Diagram Example

PowerFlex 525  PowerFlex523  PowerFlex 525
N de llnll

Master Node 1 Node 2
TXRXD+ . DRAD+ 4 TXRXD+ 4 120 o esistor FRONT
TR :.120 ohm resistor 5 TXRXD- 5 TXRXD- 5
Shield Shield Shield
X X PIN1T PIN8
7 7 n%
RS485 b RS485 g
(oSl | @ (0sI)
AK-U0-RJ45-TB2P_|, L] jh
TxRxD+ TxRxD+
TXRxD- (&' © TXRxD- (& ©
R/LT S/L2 T/L3QELIV/ R W/T3 /LT S/L2 T/L3NQEIV/ R W/T3
® DC- DC+ BR- © ® DC- D(+ BR- ©
BR+ BR+

IMPORTANT  The shield is connected at ONLY ONE end of each cable segment.
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Parameter Configuration

206

Only pins 4 and 5 on the RJ45 plug should be wired. The other pins on the
PowerFlex 520-series drive’s RJ45 socket must not be connected because they
contain powetr, etc. for other Rockwell Automation peripheral devices.

Wiring terminations on the master controller will vary depending on the
master controller used and “TxRxD+” and “TxRxD-" are shown for illustration
purposes only. Refer to the master controller’s user manual for network
terminations. Note that there is no standard for the “+” and “-” wires, and
consequently Modbus device manufacturers interpret them differently. If you
have problems with initially establishing communications, try swapping the
two network wires at the master controller.

Standard RS-485 wiring practices apply.

« Termination resistors need to be applied at each end of the network
cable.

« RS-485 repeaters may need to be used for long cable runs, or if greater
than 32 nodes are needed on the network.

« Network wiring should be separated from power wires by at least
0.3 meters (1 foot).

« Network wiring should only cross power wires at a right angle.

I/O Terminal C1 (RJ45 Shield) for the Ethernet and DSI network cables on the
PowerFlex 520-series drive must also be connected to PE ground (there are two
PE terminals on the drive). The shield for the network cables should be
connected to PE ground at one end only.

I/O Terminal C2 (Comm Common) is internally tied to Network Common for
the network signals, and NOT to RJ45 Shield. Tying I/O Terminal C2 to PE
ground may improve noise immunity in some applications.

See I/O Control Terminal Designations onpage 40 and page 43 for more
information.

The following PowerFlex 520-series drive parameters are used to configure the
drive to operate on a DSI network.

Configuring Parameters for DSI Network

Parameter Details Reference

P046 [Start Source 1] Set to 3 “Serial/DSI" if Start is controlled from the network. page 88

P047 [Speed Referencel]  |Set to 3 “Serial/DSI" if the Speed Reference is controlled from the network. | page 88

C123 [RSA485 Data Rate] Ezt: ;Pfodtﬁgasr:rﬁzefgg :geraRtij%S (DSI) Port. All nodes on the network must age 102
Sets the node address for the drive on the network. Each device on the

C124 [RS485 Node Addr] network requires a unique node address. page 102

C125 [Comm Loss Action] | Selects the drive's response to communication problems. page 102

. Sets the time that the drive will remain in communication loss before the

C126 [Comm Loss Time] drive implements C125 [Comm Loss Action]. page 102
Sets the transmission mode, data bits, parity, and stop bits for the RS-485

C127 [Comm Format] (DSI) Port. All nodes on the network must be set to the same setting. page 103

. Set to 0 “Save” when programming drive.
C121 [Comm Write Mode] Set to 1"RAM only” to only write to volatile memory. page 102
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Supported Modbus Function The Drive Serial Interface (DSI) used on PowerFlex s20-series drives supports

Codes some of the Modbus function codes.
Supported Modbus Function Codes
Modbus Function Code (Decimal) Command
03 Read Holding Registers
06 Preset (Write) Single Register
16 (10 Hexadecimal) Preset (Write) Multiple Registers

IMPORTANT  Modbus devices can be 0-based (registers are numbered starting at 0) or 1-
based (registers are numbered starting at 1). Depending on the Modbus
Master used, the register addresses listed on the following pages may need
to be offset by +1. For example, Logic Command may be register address
8192 for some master devices (for example, ProSoft 3150-MCM SLC™
Modbus scanner) and 8193 for others (for example, PanelView™).

Writing (06) Logic Command The PowerFlex 520-series drive can be controlled through the network by

Data sending Function Code 06 writes to register address 2000H (Logic Command).
Po46 [Start Source 1] must be set to 3 “Serial/DSI” in order to accept the
commands. PowerFlex 523 drives support only Velocity bit definitions.
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PowerFlex 525 drives can use Parameter C122 [Cmd Stat Select] to select either
Velocity or Position bit definitions.

Ve Powerup/Reset the drive after selecting an option for C122 [Cmd Stat
\¥) Select] for the change to take effect.
Velocity Bit Definitions
Comm Logic Command - C122 = 0 “Velocity”
Address (Decimal) Bit(s) Description
0 1= Stop, 0 = Not Stop
1 1= Start, 0 = Not Start
2 1=Jog, 0 =No Jog
3 1= Clear Faults, 0 = Not Clear Faults

00 = No Command

01=Forward Command

5,4
10 = Reverse Command
11=No Command
6 1="Force Keypad Control, 0 = Not Force Keypad Control
1 1=MOP Increment, 0 = Not Increment
00 = No Command
98 01= Accel Rate 1Enable

10 = Accel Rate 2 Enable

2000H (8192) 11=Hold Accel Rate Selected

00 = No Command

01=Decel Rate 1Enable
11,10

10 = Decel Rate 2 Enable

11=Hold Decel Rate Selected

000 = No Command

001 = Freq. Source = PO47 [Speed Referencel]

010 = Freq. Source = P049 [Speed Reference?]

011= Freq. Source = P051 [Speed Reference3]

14,13,12
100 = A410 [Preset Freq 0]

101= A411 [Preset Freq 1]

110 = A412 [Preset Freq 2]

111 = A413 [Preset Freq 3]

15 1=MOP Decrement, 0 = Not Decrement
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Position Bit Definitions

Comm Logic Command - C122 = 1 “Position”

Address (Decimal) Bit(s) Description
0 1=Stop, 0 = Not Stop
1 1=Start, 0 = Not Start
2 1=Jog, 0=No Jog
3 1=Clear Faults, 0 = Not Clear Faults
00 = No Command
5.4 01=Forward Command
10 = Reverse Command
11'=No Command
1=LogicIn1
7 1= Logic In2
000 = Freq. and Position Step 0
2000H (8192) 001 = Freq. and Position Step 1
010 = Freq. and Position Step 2
10,98 011 = Freg. and Pasition Step 3
100 = Freg. and Position Step 4
101 = Freq. and Position Step 5
110 = Freq. and Position Step 6
111 = Freq. and Position Step 7
1 1=Find Home
12 1=Hold Step
13 1=Pos Redefine
14 1=Sync Enable
15 1=Traverse Disable
Writing (06) Comm The PowerFlex 520-series drive Comm Frequency Command can be controlled
Frequency Command through the network by sending Function Code 06 writes to register address

2001H (Comm Frequency Command).

Comm Frequency Command

Reference
Address (Decimal) Description
2001H (8193) lds[;dHt;y internal comm modules to control the reference of the drive. In units of
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Reading (03) Logic Status The PowerFlex 520-series drive Logic Status data can be read through the
Data network by sending Function Code 03 reads to register address 2100H (Logic
Status). PowerFlex 523 drives support only Velocity bit definitions.
PowerFlex 525 drives can use Parameter C122 [Cmd Stat Select] to select either
Velocity or Position bit definitions.

Velocity Bit Definitions

Comm Logic Status - C122 = 0 “Velocity”

Address (Decimal) Bit(s) Description
0 1=Ready, 0 = Not Ready
1 1= Active (Running), 0 = Not Active
2 1=Cmd Forward, 0 = Cmd Reverse
3 1= Rotating Forward, 0 = Rotating Reverse
b 1= Accelerating, 0 = Not Accelerating
5 1= Decelerating, 0 = Not Decelerating
6 Not Used
2100H (8448) 7 1= Faulted, 0 = Not Faulted
8 1= At Reference, 0 = Not At Reference
9 1= Main Freq Controlled by Active Comm
10 1= Operation Cmd Controlled by Active Comm
1 1= Parameters have been locked
12 Digital Input 1 Status (Digln TermBIk 05)
13 Digital Input 2 Status (Digln TermBlk 06)
14 Digital Input 3 Status (Digin TermBlk 07)
) Digital Input 4 Status (Digin TermBlk 08)

Position Bit Definitions

Comm Logic Status - C122 =1“Position”

Address (Decimal) Bit(s) Description

0 1=Ready, 0 = Not Ready

1 1= Active (Running), 0 = Not Active

2 1=Cmd Forward, 0 = Cmd Reverse

3 1= Rotating Forward, 0 = Rotating Reverse

4 1= Accelerating, 0 = Not Accelerating

5 1= Decelerating, 0 = Not Decelerating

6 1= Forward Travel Position, 0 = Reverse Travel Position
2100H (8448) i 1="Faulted, 0 = Not Faulted

8 1= At Reference, 0 = Not At Reference

9 1= At Position, 0 = Not At Position

10 1= At Home, 0 = Not At Home

l 1= Drive Homed, 0 = Not Drive Homed

12 1=Sync Hold, 0 = Not Sync Hold

13 1= Sync Ramp, 0 = Not Sync Ramp

14 1=Traverse On, 0 = Traverse Off

15 1=Traverse Decel, 0 = Not Traverse Decel

210 Rockwell Automation Publication 520-UMOO1L-EN-E - March 2022



Appendix C RS-485 (DSI) Protocol

Reading (03) Drive Error
Codes

The PowerFlex 520-series Error Code data can be read through the network by
sending Function Code 03 reads to register address 2101H (Drive Error Codes).

Drive Error Codes
Logic Status
Address (Decimal) |Value (Decimal) |Description
0 No Fault
2 Auxiliary Input
3 Power Loss
4 Undervoltage
5 Overvoltage
6 Motor Stalled
7 Motor Overload
8 Heatsink Overtemperature
9 Control Module Overtemperature
12 HW Overcurrent (300%)
13 Ground Fault
15 Load Loss
21 Output Phase Loss
29 Analog Input Loss
33 Auto Restart Tries
38 Phase U to Ground Short
39 Phase V to Ground Short
40 Phase W to Ground Short
4 Phase UV Short
42 Phase UW Short
43 Phase VW Short
48 Parameters Defaulted
210TH (8449) 59 Safety Open
63 Software Overcurrent
64 Drive Overload
70 Power Unit Fail
i DSI Network Loss
72 Option Card Network Loss
13 Embedded EtherNet/IP Adapter Network Loss
80 AutoTune Fail
81 DSI Communication Loss
82 Option Card Communication Loss
83 Embedded EtherNet/IP Adapter Communication Loss
9 Encoder Loss
9% Function Loss
100 Parameter Checksum Error
101 External Storage
105 Control Module Connect Error
106 Incompatible Control-Power Module
107 Unrecognized Control-Power Module
109 Mismatched Control-Power Module
110 Keypad Membrane
m Safety Hardware
4 Microprocessor Failure
122 /0 Board Fail
125 Flash Update Required
210TH (8449) 126 Non Recoverable Error
127 DSI Flash Update Required
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Reading (03) Drive
Operational Values

Reading (03) and Writing
(06) Drive Parameters

Additional Information

212

The PowerFlex 520-series Drive Operational Values can be read through the

network by sending Function Code 03 reads to register addresses
2102H...210AH.

Drive Operational Values

Reference

Address (Decimal) |Description

2102H (8450) Frequency Command (xxx.xx Hz)
2103H (8451) Output Frequency (xxx.xx Hz)
2104H (8452) Output Current (xxx.xx A)

2105H (8453) DC-BUS Valtage (xxxV)

2106H (8454) Output Voltage (xxx.xV)

To access drive parameters, the Modbus register address equals the parameter
number. For example, a decimal “1” is used to address Parameter boo1 [Output
Freq] and decimal “41” is used to address Parameter Po41 [Accel Time 1].

See https://www.ab.com/drives for additional information.
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Appendix D

Velocity StepLogic, Basic Logic, and Timer/
Counter Functions

Four PowerFlex 520-series logic functions provide the capability to program
simple logic functions without a separate controller.

« Velocity StepLogic Function (specific to PowerFlex 525 drives only)

Steps through up to eight preset speeds based on programmed logic.
Programmed logic can include conditions that must be met from
digital inputs that are programmed as “Logic In 1” and “Logic In 2”
before stepping from one preset speed to the next. A timer is available
for each of the eight steps and is used to program a time delay before
stepping from one preset speed to the next. The status of a digital
output can also be controlled based on the step being executed.

« Basic Logic Function (specific to PowerFlex 525 drives only)

Up to two digital inputs can be programmed as “Logic In 1” and/or
“Logic In 2”. A digital output can be programmed to change state based
on the condition of one or both inputs based on basic logic functions
such as AND, OR, NOR. The basic logic functions can be used with or
without StepLogic.

« Timer Function

A digital input can be programmed for “Timer Start”. A digital output
can be programmed as a “Timer Out” with an output level that is
programmed to the desired time. When the timer reaches the time
that is programmed into the output level the output changes state. The
timer can be reset with a digital input programmed as “Reset Timer”.

« Counter Function

A digital input can be programmed for “Counter In”. A digital output
can be programmed as “Counter Out” with an output level that is
programmed to the desired number of counts. When the counter
reaches the count that is programmed into the output level the output
changes state. The counter can be reset with a digital input
programmed as “Reset Counter”.

e Use the Wizard in Connected Components Workbench software to simplify
\ ¥ setup instead of manually configuring the parameters.
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Velocity StepLogic Using
Timed Steps IMPORTANT  This function is specific to PowerFlex 525 drives only.

To activate this function, set one of the three speed reference sources,
parameter Po47, Po49, or Pos1[Speed Referencex] to 13 “Step Logic” and
activate that speed reference source. Three parameters are used to configure
the logic, speed reference, and time for each step.

« Logicis defined using parameters L180...L187 [Stp Logic x].

« Preset Speeds are set with parameters A410...A417 [Preset Freq o...7].

« Time of operation for each step is set with parameters L190...L197 [Stp
Logic Time x].

The direction of motor rotation can be forward or reverse.

Using Timed Steps

Step0 : Step 1 : Step 2 : Step 3 : Step4: Step 5 :Step6: Step7 :

A
Forward

(U 4

Reverse i
w ;

Time

Velocity StepLogic Sequence

« Sequence begins with a valid start command.

« Anormal sequence begins with Step 0 and transition to the next step
when the corresponding StepLogic time has expired.

« Step 71is followed by Step o
« Sequence repeats until a stop is issued or a fault condition occurs.

Velocity StepLogic Using
Basic Logic Functions IMPORTANT _This function is specific to PowerFlex 525 drives only.

Digital input and digital output parameters can be configured to use logic to
transition to the next step. Logic In 1 and Logic In 2 are defined by
programming parameters t062...t063, to6s...to68 [Digln TermBlk xx] to 24
“Logic In 17 or 25 “Logic In 2”.

Example

+ RunatStepo.

« Transition to Step 1 when Logic In 1is true.
Logic senses the edge of Logic In 1 when it transitions from off to on.
Logic In 11is not required to remain “on”.

« Transition to Step 2 when both Logic In 1 and Logic In 2 are true.
The drive senses the level of both Logic In 1 and Logic In 2 and transitions
to Step 2 when both are on.
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Timer Function

« Transition to Step 3 when Logic In 2 returns to a false or off state.
Inputs are not required to remain in the “on” condition except under the
logic conditions that are used for the transition from Step 2 to Step 3.

Start Step 0 . Step1 Step2 Step3
Frequency NI
Logicin1 p ‘
LogicIn2 p

Time

The step time value and the basic logic may be used together to satisfy machine
conditions. For instance, the step may need to run for a minimum time period
and then use the basic logic to trigger a transition to the next step.

Start Step 0 ‘ Step 1
Frequency \
Logicin1 p
Logicin2 p
Time

Digital inputs and outputs control the timer function and are configured with
parameters t062....t063, t065s...t068 [Digln TermBlk xx] set to 19 “Timer Start”
and 21 “Reset Timer”.

Digital outputs (relay and opto type) define a preset level and indicate when
the level is reached. Level parameters to77 [Relay Out1 Level], to82[Relay Out2
Level], to7o [Opto Out1 Level] and to73 [Opto Out2 Level] are used to set the
desired time in seconds.

Parameters to76 [Relay Out1 Sel], to81 [Relay Out2 Sel], to69 [Opto Out1 Sel]
and to72 [Opto Outz Sel] are set to 25 “Timer Out” and causes the output to
change state when the preset level is reached.

Example

« Drive starts up and accelerates to 30 Hz.

« After 30 Hz has been maintained for 20 seconds, a 4...20 mA analog input
becomes the reference signal for speed control.

« The timer function is used to select a preset speed with a 20 second
runtime that overrides the speed reference while the digital input is
active.

« Parameters are set to the following options:
- Poa47 [Speed Referencei1] = 6 “4-20mA Input”
- Po49 [Speed Reference2] =7 “Preset Freq”
- t062 [Digln TermBlk 02] =1 “Speed Ref 2”
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to63 [Digln TermBlk 03] =19 “Timer Start”
to76 [Relay Outi Sel] = 25 “Timer Out”
to77 [Relay Out1 Level] = 20.0 seconds
A411 [Preset Freq 1] =30.0 Hz

« The control terminal block is wired such that a start command also
triggers the timer start.

« Therelay output is wired to I/O Terminal 02 (DigIn TermBlk 02) so that it
forces the input on when the timer starts.

« After the timer is complete, the output is turned off releasing the preset
speed command. The drive defaults to following the analog input
reference as programmed.

Note that a “Reset Timer” input is not required for this example since the
“Timer Start” input both clears and starts the timer.

Counter Function Digital inputs and outputs control the counter function and are configured
with parameters t062...t063, t065...to68 [Digln TermBlk xx] set to 20 “Counter
In” and 22 “Reset Countr”.

Digital outputs (relay and opto type) define a preset level and indicate when
the level is reached. Level parameters to77 [Relay Out1 Level], to82[Relay Out2
Level], to7o [Opto Out1 Level] and to73 [Opto Out2 Level] are used to set the
desired count value.

Parameters to76 [Relay Out1 Sel], to81 [Relay Out2 Sel], to69 [Opto Out1 Sel]
and to72 [Opto Out2 Sel] are set to 26 “Counter Out” which causes the output to
change state when the level is reached.

Example

« A photo eye is used to count packages on a conveyor line.
« Anaccumulator holds the packages until 5 are collected.
« Adiverter arm redirects the group of five packages to a bundling area.

« The diverter arm returns to its original position and triggers a limit
switch that resets the counter.

« Parameters are set to the following options:
- toé6s [Digln TermBlk os5] = 20 “Counter In”
- to66 [Digln TermBlk 06] = 22 “Reset Countr”
- to76 [Relay Out1 Sel] = 26 “Counter Out”
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- to77 [Relay Out1 Level] = 5.0 Counts

Output p
Frequency
Start p 7H
Relay Out p
phowoger 1 L LT T[]

Digln TermBlk 05 7J_|—‘_|—‘_|—m T

Counter In

Digln TermBlk 06 p
Reset Counter

Limit Switch p

or
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Velocity StepLogic
Parameters Code Descriptions for Parameters L180...L187
Digit & Digit 3 Digit 2 Digit 1
0 0 F 1
Digit & - Defines the action during the step currently executing
Setting Accel/Decel Parameter Used |StepLogic Output State | Commanded Direction
0 1 Off FWD
1 1 0ff REV
2 1 0ff No Output
3 1 On FWD
4 1 On REV
5 1 On No Output
6 2 off FWD
7 2 off REV
8 2 off No Output
9 2 On FWD
A 2 On REV
b 2 On No Qutput

Digit 3 - Defines what step to jump to or how to end program when the logic conditions
specified in Digit 2 are met

Setting Logic

0 Jump to Step 0

1 Jump to Step 1

2 Jump to Step 2

3 Jump to Step 3

4 Jump to Step 4

5 Jump to Step 5

6 Jump to Step 6

7 Jump to Step 7

8 End Program (Normal Stop)
9 End Program (Coast to Stop)
A End Program and Fault (F002)

Digit 2 - Defines what logic must be met to jump to a step other than the

very next step

Setting | Description Logic

0 Skip Step (jump immediately) SKIP

1 Step based on the time programmed in the respective [Stp Logic Time x] parameter. TIMED

2 Step if “Logic In 1" is active (logically true) TRUE

3 Step if “Logic In 2" is active (logically true) TRUE

4 Step if “Logic In 1" is not active (logically false) FALSE

5 Step if “Logic In 2" is not active (logically false) FALSE

6 Step if either “Logic In 1" or “Logic In 2" is active (logically true) OR

7 Step if both “Logic In 1" and “Logic In 2" is active (logically true) AND

8 Step if neither “Logic In 1" or “Logic In 2" is active (logically true) NOR

9 Step if “Logic In 1" is active (logically true) and “Logic In 2" is not active (logically false) XOR

A Step if “Logic In2" is active (logically true) and “Logic In " is not active (logically false) XOR

b Step after [Stp Logic Time x] and “Logic In 1" is active (logically true) TIMED AND
C Step after [Stp Logic Time x] and “Logic In 2" is active (logically true) TIMED AND
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Digit 2 - Defines what logic must be met to jump to a step other than the
very next step (Continued)

Setting | Description Logic

d Step after [Stp Logic Time x] and “Logic In 1" is not active (logically false) TIMED OR
E Step after [Stp Logic Time x] and “Logic In 2" is not active (logically false) TIMED OR
F Do nat step OR no “jump to”, so use Digit O logic IGNORE

Digit 1- Defines what logic must be met to jump to the very next step

Setting | Description Logic

0 Skip Step (jump immediately) SKIP

1 Step based on the time programmed in the respective [Stp Logic Time x] parameter. TIMED

2 Step if “Logic In 1" is active (logically true) TRUE

3 Step if “Logic In 2" is active (logically true) TRUE

4 Step if “Logic In 1" is not active (logically false) FALSE

5 Step if “Logic In 2" is not active (logically false) FALSE

6 Step if either “Logic In " or “Logic In 2" is active (logically true) OR

7 Step if both “Logic In 1" and “Logic In 2" is active (logically true) AND

8 Step if neither “Logic In 1" or “Logic In 2" is active (logically true) NOR

9 Step if “Logic In 1" is active (logically true) and “Logic In 2" is not active (logically false) XOR

A Step if “Logic In 2" is active (logically true) and “Logic In 1" is not active (logically false) XOR

b Step after [Stp Logic Time x] and “Logic In 1" is active (logically true) TIMED AND
C Step after [Stp Logic Time x] and “Logic In 2" is active (logically true) TIMED AND
d Step after [Stp Logic Time x] and “Logic In 1" is not active (logically false) TIMED OR
E Step after [Stp Logic Time x] and “Logic In 2" is not active (logically false) TIMED OR
F Use logic programmed in Digit 1 IGNORE
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Notes:
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Appendix E

Encoder and Pulse Train
Usage

Encoder/Pulse Train Usage and Position
StepLogic Application

The PowerFlex 520-series drives include a pulse train input that is built into the
terminal block. PowerFlex 525 drives also support an optional encoder card.
The pulse train and encoder can be used for many of the same functions, but
the pulse train supports up to 100 kHz at 24V, and uses the drive built-in
terminal block. The encoder supports up to 250 kHz dual channel at 5, 12V, or
24V and requires the optional encoder board to be installed. When As3s [Motor
Fdbk Type] is set to a value other than zero, the drive is set to use an encoder or
pulse train. The drive uses the encoder or pulse train in several ways
depending on the settings of other parameters. The drive uses the encoder or
pulse train as shown below (listed in order of priority):

1. Ifenabled by Po47, Po49, or Pos1 [Speed Referencex], the encoder or
pulse train is used directly as a commanded speed (normally used with a
pulse train) or as a position reference (normally used with a quadrature
encoder).

2. Ifnot enabled by the Speed Reference parameters, the encoder or pulse
train can be used with the PID function if enabled by A459 or A471 [PID x
Ref Sel], or A460 or A472 [PID x Fdback Sel].

3. Ifnotenabled by the Speed Reference or PID function parameters, the
encoder or pulse train can be used with As3s [Motor Fdbk Type] for direct
feedback and trim of the speed command. The normal slip compensation
is not used in this case. Instead the drive uses the encoder or pulse train
to determine actual output frequency and adjust the output frequency to
match the command. Parameters A538 [Ki Speed Loop] and As39 [Kp
Speed Loop] are used in this control loop. The primary benefit of this
mode is increased speed accuracy when compared to open-loop slip
compensation. It does not provide speed bandwidth improvement.

IMPORTANT  The encoder usage, and position StepLogic application that is covered in
this chapter is specific to PowerFlex 525 drives only.

Encoder Interface

The incremental encoder option card can source 5 volt or 12 volt power and
accept 5, 12, or 24 volts single ended or differential inputs. See Appendix B for
ordering information.

IMPORTANT  Only the 25-ENC-1 Encoder works properly in the PowerFlex 525 drive.
Installing an incorrect encoder card, such as the PowerFlex 527
25-ENC-2 causes damage to the PowerFlex 525 drive.
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o 2]
A AB BtV oy sy HIL_ TILON)
2 = @
No. |Signal Description

+V |5.12V PowerM?
Cm  |Power Return
B-  |Encoder B (NOT)

Internal power source 250 mA (isolated).

Quadrature B input.

B Encoder B

A- Encoder A (NOT

A Fncoder A thors Single channel, pulse train, or quadrature A input.

O |Output DIP switch selects 12 volt or 5 volt power that is supplied at terminals “+V* and
p “Cm" for the encoder.

Set the position of the DIP switches based on the type of encoder signal used. You

® | HTL/TTL DIP switches must set all switches to the same position.

(1) When using 12V Encoder power, 24V 1/0 power, maximum output current at /0 Terminal 11is 50 mA.
(2)  If Encoder requires 24V power, it must be supplied by an external power source.

Encoder Wiring Examples

1/0 Connection Example 1/0 Connection Example
12V DC
Encoder Power | oo BsomA) .
;;Ix::nal Drive ém g Common Encoder Power 1% M
8 - External | L sHD
P 1 e Power Source Bxtemal
Internal (drive) - Power
(IS Supply

12V DC, 250 mA

to Pgwer Supply
e 4V
Encoder Signal - | (n [| S|\ o Encoder Signal - |
Single-Ended, | & g B 1. Differential, B
Dual Channel |, i glANor || Dual Channel |}
A HelA L A

¥
to SHLD
HTL/TTL DIP Switches

This feature is available on 25-ENC-1 encoder. Set the two switches to HTL
(default) or TTL (On) based on the type of encoder signal that you are using in
your application. You must set all switches to the same position.

Compatible Encoder Output Voltage

Switch Position Low Level (UL) High Level (UH)
TTL <15V >2.5V
HTL <35V >bV

IMPORTANT  Only the 25-ENC-1 Encoder works properly in the PowerFlex 525 drive. Installing
an incorrect encoder card, such as the PowerFlex 527

25-ENC-2 causes damage to the PowerFlex 525 drive.
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Wiring Notes

Determine Encoder Pulse
Per Revolution (PPR)
Specification Based on

Speed Resolution

The encoder option card can supply 5V or 12V power (250 mA maximum) for an
encoder. Be sure that the DIP switch is set properly for the encoder. In general,
12V provides higher noise immunity.

The encoder can handle 5V, 12V, or 24V inputs, but the pulse train can handle
only 24V inputs. The inputs automatically adjust to the voltage applied and no
additional drive adjustment is necessary. If a single-channel input is used, it
must be wired between the A (signal) and A- (signal common) channels.

IMPORTANT A quadrature encoder provides rotor speed and direction. Therefore, the
encoder must be wired such that the forward direction matches the motor
forward direction. If the drive is reading encoder speed but the position
regulator or other encoder function is not working properly, remove power
to the drive, then do one of the following:

« Swap the A and A (NOT) encoder channels.

« Swap the B and B (NOT) encoder channels.

« Swap any two motor leads.

Drives will fault when an encoder is incorrectly wired and A535 [Motor Fdbk
Type] is set to 5 “Quad Check’.

Use the following formula to determine the encoder pulse per revolution (PPR)
specification based on the speed resolution.

1
) - ) xpolepairs
Speed resolution (Hz) = encoder pulse number x 4

107 sec

= The operating speed range depends on the motor control mode selected

\¥) (SVC or VVC). For more information, see Performance with Encoder on
page 170.
Example 1

To determine the PPR for quadrature encoder, to achieve 0.06 Hz of speed
resolution on a 4-pole motor (2-pole pair) with a base speed of 60 Hz:

1
S '
0.06Hz= <encoder pulse number x 4 >

107 sec

= ~8333 pulse

Therefore, select 8333 PPR or higher for the quadrature encoder to achieve the
desired speed resolution of 0.06 Hz.

Example 2

To determine the speed resolution, using a 1024 PPR quadrature incremental
encoder on a 4-pole (2-pole pair) motor:

1
— ) x2
Speed resolution (Hz) = 1024 x 4

10 sec
=049 Hz
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Therefore, using a 1024 PPR quadrature encoder gives a speed resolution of
0.49 Hz.

Positioning Overview The PowerFlex 525 drive includes a simple position regulator, which can be
used without the need for multiple limit switches or photo-eyes. This can be
used as a standalone controller for simple applications (up to eight positions)
or in conjunction with a controller for more flexibility.

Note that this is not intended to replace high-end servo controllers or any
application that needs high bandwidth or very high torque at low speeds.

Common Guidelines for All The position regulator can be configured for operation appropriate for a
App“cations variety of applications. Certain parameters need to be adjusted in all cases.

Po47 [Speed Reference1] must be set to 16 “Positioning”.

As3s [Motor Fdbk Type] must be set to the match the feedback device.
Positioning mode must use As35 [Motor Fdbk Type] option 4.

As3s [Motor Fdbk Type] Options

0 “None” indicates that no encoder is used. This cannot be used for
positioning.

1“Pulse Train” is a single channel input, no direction, speed feedback
only. This should not be used for positioning. The Single Channel
selection is similar to a Pulse Train, but uses the standard encoder
scaling parameters.

2 “Single Chan” is a single channel input, no direction, speed feedback
only. This should not be used for positioning. Single channel uses the
standard encoder scaling parameters.

3 “Single Check” is a single channel input with encoder signal loss
detection. The drive faults if it detects that the input pulses do not
match the expected motor speed. This should not be used for
positioning.

4 “Quadrature” is a dual channel encoder input with direction and
speed from the encoder. This may be used for positioning control.

5 “Quad Check” is a dual channel encoder with encoder signal loss
detection. The drive faults if it detects that the encoder speed does not

match the expected motor speed.

Asa4 [Reverse Disable] should be set to o “Rev Enabled” to allow bidirectional
movement necessary for position control.

Po39 [Torque Perf Mode] default setting is 1 “SVC”. However, any mode can be
used to improve the low speed torque for positioning applications. For best

224 Rockwell Automation Publication 520-UMOO1L-EN-E - March 2022



Appendix E Encoder/Pulse Train Usage and Position StepLogic Application

Positioning Operation

results, tune the application first. The autotune routine can be completed to
further improve the drive-motor performance.

Ass0 [Bus Reg Enable] default setting is 1 “Enabled”. If the deceleration time is
too short, the drive may overshoot the desired position. For best results, a
longer deceleration time may be necessary. Asso [Bus Reg Enable] can be
disabled to provide precise stopping movements, but the deceleration time
must be manually tuned so that it is long enough to avoid Foos “OverVoltage”
faults.

A437 [DB Resistor Sel] default setting is 0 “Disabled”. If improved deceleration
performance is required a Dynamic Brake resistor can be used. If used, this
parameter should be set to the appropriate setting for the resistor selected.

Po3s [Motor NP Poles] must be set to match the number of motor poles on the
motor driven by the PowerFlex 520-series drive.

As36 [Encoder PPR] must be set to match the number of pulses per revolution
of the encoder used (that is, 1024 PPR Encoder).

As59 [Counts Per Unit] sets the number of encoder counts that will be used to
define one position unit. This allows the encoder positions to be defined in
terms of units important to the application. For example, if 1 cm of travel on a
conveyor belt requires 0.75 turns of the motor, the motor encoder is 1024 PPR,
and the Motor Feedback type is set to Quadrature, then this parameter would
need to be set to (4 x 1024 x 0.75) = 3072 counts for 1 cm of travel. Then all other
positions could be set up in units of “cm”.

As64 [Encoder Pos Tol] indicates the desired position tolerance for the system.
This determines how close the drive must be to the commanded position
before the drive indicates “At Home” or “At Position” in units of raw encoder
pulses. This has no effect on the actual positioning control of the motor.

Parameter As58 [Positioning Mode] must be set to properly match the desired
operation of the positioning function.

Ass8 [Positioning Mode] Options

o “Time Steps” uses StepLogic times. This mode ignores the StepLogic
settings and moves through the steps (Step o to Step 7 and back to Step
0) based on the times programmed into L190...L197 [Stp Logic Time x].
This can be used when the desired position is based only on time. In
addition, this mode only accepts absolute positions in a positive
direction from “home”. This option provides an easy way to implement
a simple positioning program or to test the basic positioning setup.
For additional flexibility one of the other settings should be used.

1“Preset Input” directly commands movement to any step based on
the status of the digital inputs programmed for “Preset Freq”. This
setting ignores the StepLogic Commands settings and instead the
drive moves directly to whatever step is currently commanded by
A410...A425 [Preset Freq x] and L200...L214 [Step Units x]. This is useful
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when an application needs direct access to any position step based on
discrete inputs. This mode moves in the forward direction from Home
and is an absolute move.

IMPORTANT  Advanced StepLogic options such as incremental move are not
available in this mode.

2 “StepLogic” provides a highly flexible mode of operation. This can be
used to move through the steps (Step o to Step 7 and back to Step o) or
can jump to a different step at any time based on time or the status of
digital inputs or communication commands. In this mode, the drive
always starts at Step o of the StepLogic profile.

3 “Preset StpL” is identical to 2 “StepLogic” except the drive uses the
current status of the Preset Inputs to determine which StepLogic step
to begin. This only affects the initial step. After start, the drive will
move through the steps in the same manner as if setting 2 was
selected.

4 “StpLogic-Lst” is identical to 2 “StepLogic” except the drive uses the
step prior to its last stop command to determine which StepLogic step
to begin. This only affects the initial step. After start, the drive will
move through the steps in the same manner as if setting 2 was
selected. This allows a process to be stopped and then restarted at the
position where it stopped.

In all position modes, the following parameters control the characteristics at
each step:

L200, L202, L204, L206, L208, L210, L212 and L214 [Step Units x] are the
number value to the left of the decimal (whole number) of the eight positions
desired for an application, beginning with Step o (L200) and continuing with
each step until Step 7 (L214). For example, enter 2 into this parameter if you
would like a commanded position of 2.77.

L201, L203, L205, L207, L209, L211, L213, and L215 [Step Units F x] are the
number value to the right of the decimal (the portion less than 1) of the eight
positions desired for an application, beginning with Step o (L201) and
continuing with each step until Step 7 (L215). For example, enter 0.77 into this
parameter if you would like a commanded position of 2.77.

A410...A417 [Preset Freq x] are the parameters that define the maximum
frequency that the drive runs at during the corresponding step. For example, if
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[Preset Freq 2] is set to 40 Hz, the drive accelerates to 40 Hz maximum when
moving to Position 2.

Frequency Source Step Source Position Source

AZ10 [Preset Freq 0] 1180 [Stp Logic 0] 1200 [Step Units 0]
A411 [Preset Freq 1] 1181 [Stp Logic 1] 1202 [Step Units 1]
A412 [Preset Freq 2] 1182 [Stp Logic 2] 1204 [Step Units 2]
A413 [Preset Freq 3] 1183 [Stp Logic 3] 1206 [Step Units 3]
AB14 [Preset Freq 4] 1184 [Stp Logic 4] 1208 [Step Units 4]
AL15 [Preset Freq 5] 1185 [Stp Logic 5] 1210 [Step Units 5]
A416 [Preset Freq 6] 1186 [Stp Logic 6] 1212 [Step Units 6]
A417 [Preset Freq 7] 1187 [Stp Logic 7] 1214 [Step Units 7]

IMPORTANT  The default value for A410 [Preset Freq 0] is 0.00 Hz. This value must be

changed or the drive will not be able to move during Step 0.

L190...L197 [Stp Logic Time x] are the parameters that define the time that the
drive remains in each corresponding step if that step is time-based. For
example, if L192 [Stp Logic Time 2] is set to 5.0 seconds and that step is time-
based, the drive remains in Step 2 for 5.0 seconds. Note that this is the total
time that is needed to accelerate, run, and decelerate to that position.

L180...L187 [Stp Logic x] are the parameters that allow additional flexibility and
control various aspects of each step when a positioning mode is selected that
utilizes the StepLogic functions. Note that in Positioning mode these
parameters have a different function than when used for normal velocity
StepLogic. Each of the four digits controls one aspect of the position step. The
following is a listing of the available settings for each digit:

Logic for next step Digit 1

Logic to jump to a different step Digit 2

Different step to jump Digit 3

Step settings Digit &

Not Used
Velocity Control Settings (Digit 4)
Required Accel/Decel StepLogic Commanded
Setting Param. Used Output State Direction
0 Accel/Decel 1 0ff FWD
1 Accel/Decel 1 Off REV
2 Accel/Decel 1 0ff No Output
3 Accel/Decel 1 On FWD
b Accel/Decel 1 On REV
5 Accel/Decel 1 On No Output
6 Accel/Decel 2 0ff FWD
1 Accel/Decel 2 0ff REV
8 Accel/Decel 2 Off No Output
9 Accel/Decel 2 On FWD
A Accel/Decel 2 On REV
b Accel/Decel 2 On No Output
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Settings (Digit 3)

Setting

Description

Jump to Step 0

Jump to Step 1

Jump to Step 2

Jump to Step 3

Jump to Step &

Jump to Step 5

Jump to Step 6

Jump to Step 7

End Program (Normal Stop)

End Program (Coast to Stop)

| ©f | 9| o g | N | = o

End Program and Fault (F2)
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Positioning Settings (Digit 4)

Settings (Digit 2 and 1)

Required Accel/Decel StepLogic Direction Type of
Setting Param. Used Output State From Home Command - —
Setting Description
0 Accel/Decel 1 off FWD Absolute - -
0 Skip Step (Jump Immediately)
1 Accel/Decel 1 off FWD Incremental —
1 Step Based on [Stp Logic Time x]
2 Accel/Decel 1 off REV Absolute o
2 Step if “Logic In 1" is Active
3 Accel/Decel 1 off REV Incremental T T BT
3 Step if “Logic In 2" is Active
4 Accel/Decel 1 On FWD Absolute —— -
4 Step if “Logic In 1" is Not Active
5 Accel/Decel 1 On FWD Incremental —— -
5 Step if “Logic In 2" is Not Active
6 Accel/Decel 1 On REV Absolute — .
7 Nocel/Decel T 0 REV | i 6 Step if either “Logic In 1" or “Logic In 2" is Active
cevmece n flerementa 1 Step if both “Logic In 1" and “Logic In 2" are Active
8 Accel/Decel 2 off FWD Absolute —
8 Step if neither “Logic In 1" nor “Logic In 2" is Active
9 Accel/Decel 2 off FWD Incremental T TR TR
Step if “Logic In 1" is Active and “Logic In 2" is Not
A Accel/Decel 2 off REV Absolute 9 Active
b Accel/Decel 2 off REV Incremental A Step if “Logic In 2" is Active and “Logic In 1" is Not
C Accel/Decel 2 On FWD Absolute Active
d Accel/Decel 2 On FWD Incremental b Step after [Stp Logic Time x] and “Logic In 1" is Active
3 Accel/Decel 2 On REV Absolute C Step after [Stp Logic Time x] and “Logic In 2" is
F Accel/Decel 2 On REV Incremental Active
d Step after [Stp Logic Time x] and “Logic In 1" is Not
Active
E Step after [Stp Logic Time x] and “Logic In 2" is Not
Active
F Do Not Step/Ignore Digit 2 Settings
Ve Use the Wizard in Connected Components Workbench software to
’.J,-' simplify setup instead of manually configuring the parameters.

Note: Incremental move commands cause the drive to move the amount
specified based on the current position. Absolute commands are always with
reference to “Home”.

As65 [Pos Reg Filter] provides a low pass filter at the input of the position
regulator.

As66 [Pos Reg Gain] is a single adjustment for increasing or decreasing the
responsiveness of the position regulator. For faster response, the filter should
be reduced and/or the gain should be increased. For smoother response with
less overshoot, the filter should be increased and/or the gain should be
reduced. In general, the gain has a larger effect on most systems than the filter.

Homing Routine This drive supports incremental encoders only. Therefore, when the drive
powers up it resets the current position to zero. If this is known to be, correct
the position routine can be started without further adjustment. However, in
most applications the drive will need to be “homed” after each power-up and
prior to starting the position routine.

This can be accomplished in one of the following two ways:

1. Manual Homing-Program the following drive parameters:

062, t063, t065...t068 [Digln TermBlk xx] = 37 “Pos Redefine”

Program one of the digital inputs to 37 “Pos Redefine”. Then, move the
system into the home position with a run command, a jog command,
or by manually moving the system into the home position. Then,
toggle the “Pos Redefine” input. This sets the drive to “Home” at its
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Encoder and Position
Feedback

current position and d388 [Units Traveled H] and d389 [Units Traveled
L] are set to zero. Alternately, the “Pos Redefine” bit in Aséo [Enh
Control Word] can be toggled instead of utilizing a digital input.

IMPORTANT  The “Pos Redefine” input or bit must be returned to inactive before
starting the position routine. Otherwise the drive continuously reads a
position of “0” (home) and the position routine does not function
correctly.

2. Automatic Homing to Limit Switch-Program the following drive
parameters:

062, 1063, t065...t068 [Digln TermBlk xx] =35 “Find Home”
Program one of the digital inputs to 35 “Find Home”.

1062, 1063, 1065...t068 [Digln TermBlk xx] =34 “Home Limit”

Program one of the digital inputs to 34 “Home Limit”. Normally, the
“Home Limit” input would be wired to a proximity switch or photo-eye
and indicate that the system is in the home position.

Asé62 [Find Home Freq] sets the frequency that the drive uses while it is
moving to the home position during the automatic homing routine.

As63 [Find Home Dir] sets the direction that the drive uses while it is
moving to the home position during the automatic homing routine.

To begin the automatic homing routine, activate the “Find Home” input and
then initiate a valid start command. The drive then ramps to the speed set in
As62 [Find Home Freq] and in the direction set in As63 [Find Home Dir] until
the digital input defined as “Home Limit” is activated. If the drive passes this
point too quickly it then reverses direction at 1/10th Asé2 [Find Home Freq] to
the point where the Home Limit switch reactivates. Approximately 1 second
after the routine finds home the drive stops. Alternately, the “Find Home Freq”
and/or “Home Limit” bits in As60 [Enh Control Word] can be activated instead
of utilizing a digital input. The inputs or bits should be returned to inactive
after the routine is complete.

IMPORTANT  After the position is reached the drive stops. If the Find Home is removed
before the homing is complete, the drive begins running the position routine
without the proper home. In this case Home is not reset and the position is
in relation to the power-up position.

d376 [Speed Feedback] indicates the measured speed feedback or the
calculated speed feedback when no feedback device is selected. Parameter d376
[Speed Feedback] is the number value to the left of the decimal (whole number)
and d377 [Speed Feedback F] is the value to the right of the decimal (the portion
less than 1).

d378 [Encoder Speed] indicates the measured speed of the feedback device.
This is useful if the encoder is not used for motor speed control. However, the
encoder must be used for some purpose in order for d378 [Encoder Speed] to
indicate a value. Parameter d378 [Encoder Speed] is the number value to the
left of the decimal (whole number) and d379 [Encoder Speed F] is the number
to the right of the decimal (the portion less than 1).
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Use Over Communications
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d388, d389 [Units Traveled x] indicate the current position of the system in
terms of units away from Home. Parameter d388 [Units Traveled H] is the
number value to the left of the decimal (whole number) and d389 [Units
Traveled L] is the number to the right of the decimal (the portion less than 1).

d387 [Position Status] indicates the status of the positioning functions. The
indication bits are:

Bit o “Dir Positive” indicates the current direction that the drive has
moved from Home.

Bit1“At Position” indicates whether the drive is at its commanded
position. If the drive is within As64 [Encoder Pos Tol] of the
commanded position, this bit will be active.

Bit 2 “At Home” indicates whether the drive is at Home. If the drive is
within As64 [Encoder Pos Tol] of “Home”, this bit will be active.

Bit 3 “Drive Homed” indicates whether the drive has been homed
since power-up. This bit will be active once the drive has been homed
either manually or automatically. It will remain active until the next
power down.

If eight steps are not adequate for the application or if dynamic program
changes are required, many of the positioning functions can be controlled
through an active communication network. The following parameters allow
this control.

C121 [Comm Write Mode]

Repeated writes to parameters over a communication network can cause
damage to the drive EEPROM. This parameter allows the drive to accept
parameter changes without writing to the EEPROM.

IMPORTANT  Parameter values set prior to setting 1“RAM only” are saved in RAM.

C122 [Cmd Stat Select]
Selects velocity-specific or position/fibers-specific Command and Status Word
bit definitions for use over a communication network.

As60 [Enh Control Word]

This parameter allows many of the positioning functions to be completed
through parameter control using an explicit message. This allows the
operation over communications instead of with hardware inputs. The bits
have the same functions as the digital input options of the same name. Options
relating to positioning are:

Bit 0 “Home Limit” indicates that the drive is at the home position.

Bit1“Find Home” causes the drive to find home at the next start
command. Deactivate this bit after completing the homing routine.
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Setup Notes

Bit 2 “Hold Step” overrides other inputs and causes the drive to remain
at its current step (running at zero speed once it reaches its position)
until released.

Bit 3 “Pos Redefine” resets the home position to the current position
of the machine. Deactivate this bit after completing the homing
routine.

Bit 4 “Sync Enable” holds the existing frequency when As71 [Sync
Time] is set to enable speed synchronization. When this bit is
deactivated the drive accelerates to the new commanded frequency
based on As571 [Sync Time].

Bit 5 “Traverse Dis” disables the traverse function when this bit is
active.

Bit 6 “Logic In 1” provides an identical function and is logically ORed
with setting 24 “Logic In 1” for t062, t063, t06s...t068 [Digln TermBlk
xx]. It can be used to move through the StepLogic functions (speed or
position) using comms control without requiring actual digital input
transitions.

Bit 7 “Logic In 2” provides an identical function and is logically ORed
with setting 25 “Logic In 2” for t062, to63, t06s...t068 [Digln TermBlk

xx]. It can be used to move through the StepLogic functions (speed or
position) using comms control without requiring actual digital input
transitions.

L200...L214 [Step Units x]

All position steps can be written to while the drive is running. The changes
takes place at the next move. For example, if step 0 is overwritten while the
drive is moving to step o, the drive moves to the previous command position at
step 0. The next time that the drive is commanded to return to step o it
proceeds to the new position. One possible use of this capability is when an
application requires full control of the movement by a controller external to
the drive. The StepLogic program might be written to jump from step o back to
step o when Input 1is active. The controller could write any desired position to
step 0 and then toggle the input 1 bit of As60 [Enh Control Word] to cause the
drive to move to the new position. This allows almost unlimited flexibility and
can be used with absolute or incremental moves.

The RA computer tool (Connected Components Workbench software) can
make setup of the positioning functions much easier. See the latest versions
for additional tools or wizards, which can aid in the setup.
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Notes:
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PID Loop

PID Set Up

The PowerFlex 520-series drive features built-in PID (proportional, integral,
derivative) control loops. The PID loop is used to maintain a process feedback
(such as pressure, flow, or tension) at a desired setpoint. The PID loop works
by subtracting the PID feedback from a reference and generating an error
value. The PID loop reacts to the error, based on the PID Gains, and outputs a
frequency to try to reduce the error value to o.

To enable the PID loop, Po47, Po49 or Pos1 [Speed Referencex] must be set to 11
“PID1 Output” or 12 “PID2 Output”, and the corresponding speed reference
activated.

IMPORTANT  PowerFlex 523 has one PID control loop.

PowerFlex 525 has two PID control loops, of which only one can be in use at
any time.

Exclusive Control and Trim Control are two basic configurations where the
PID loop may be used.

Exclusive Control

In Exclusive Control, the Speed Reference becomes 0, and the PID Output
becomes the entire Freq Command. Exclusive Control is used when A458 or
A470 [PID x Trim Sel] is set to option o. This configuration does not require a
master reference, only a desired setpoint, such as a flow rate for a pump.

PID 1
Output !

Accel/Decel Freq
Ramp [~ Command

Example

« Inapumping application, the PID Reference equals the Desired System
Pressure setpoint.

« The Pressure Transducer signal provides PID Feedback to the drive.
Fluctuations in actual system pressure, due to changes in flow, resultin a
PID Error value.

« The drive output frequency increases or decreases to vary motor shaft
speed to correct for the PID Error value.

« The Desired System Pressure setpoint is maintained as valves in the
system are opened and closed causing changes in flow.
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When the PID Control Loop is disabled, the Commanded Speed is the
Ramped Speed Reference.

PID Feedback =
Pressure Transducer Signal

PID Reference =
Desired System Pressure

Trim Control

In Trim Control, the PID Output is added to the Speed Reference. In Trim
mode, the output of the PID loop bypasses the accel/decel ramp as shown. Trim
Control is used when A458 or A470 [PID x Trim Sel] is set to any option other
than o.

[Speed Re‘ferencex]
|\- - - -~ -~ -~ - - - - - - - - - - - - - - - ===~ 1

PID Loop Accel/Decel

PID Prop Gain Ramp

Example

In a winder application, the PID Reference equals the Equilibrium
setpoint.

The Dancer Pot signal provides PID Feedback to the drive. Fluctuations
in tension result in a PID Error value.

The Master Speed Reference sets the wind/unwind speed.

As tension increases or decreases during winding, the Speed Reference is
trimmed to compensate. Tension is maintained near the Equilibrium
setpoint.

(O

<V

PID Reference = N 11 PID Feedback =
Equilibrium Set Point ©~ \."""|"L Dancer Pot Signal

X <0V

[Speed Referencex]
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PID Reference and Feedback piD mode is enabled by setting Po47, Po49 or Pos1 [Speed Referencex] to
11 “PID1 Output” or 12 “PID2 Output”, and activating the corresponding speed

reference.

IMPORTANT  PowerFlex 523 has one PID control loop.

PowerFlex 525 has two PID control loops, of which only one can be in use at
any time.

If A459 or A471 [PID x Ref Sel] is not set to 0 “PID Setpoint”, PID can still be
disabled by select programmable digital input options (parameters t062, t063,
t065...t068 [Digln TermBlk xx]) such as “Purge”.

A459, A4T1 [PID x Ref Sel] Options

Options Description

0"PID Setpoint” A464 or A4T76 [PID x Setpoint] is used to set the value of the PID Reference.

1"Drive Pot” The drive potentiometer is used to set the value of the PID Reference.

2"Keypad Freq” The drive keypad is used to set the value of the PID Reference.

2"Serial/DSI" The reference word from the Serial/DSI communication network becomes the PID Reference.
4"Network Opt” The reference word from a communication network option becomes the PID Reference.

5°0-10V Input”

Selects the 0...10V Input. The PID does not function with a bipolar analog input. It ignores any
negative voltages and treats them like a zero.

6"4-20mA Input’

Selects the 4...20 mA Input.

T"Preset Freq” A410...A425 [Preset Freq x] is used as an input for the PID Reference.
8"Anlgln Multi® The product of the 0...10V and 4...20mA Inputs is used as an input for the PID Reference.
9"MOP Freq" A427 [MOP Freq] is used as an input for the PID Reference.

10"Pulse Input’

Pulse train is used as an input for the PID Reference.

11"Step Loqic””)

StepLogic is used as an input for the PID Reference.

12“Encoder!)

Encoder is used as an input for the PID Reference.

13“EtherNet/IP"0)

The reference word from the EtherNet/IP communication network becomes the PID Reference.

(1) Setting is specific to PowerFlex 525 drives only.

A460 and A472 [PID x Fdback Sel] are used to select the source of the PID
feedback.

A460, A472 [PID x Fdback Sel] Options

Options

Description

00-10V Input”

Selects the 0...10V Input (default setting). The PID will not function with a bipolar analog input.
It ignores any negative voltages and treat them like a zero.

1"4-20mA Input”

Selects the 4...20 mA Input.

2"Serial/DSI"

Serial/DSI will be used as an input for the PID Feedback.

3"Network Opt”

The reference word from a communication network option becomes the PID Reference.

4"Pulse Input”

Pulse train will be used as an input for the PID Feedback.

5"Encoder’

Encoder will be used as an input for the PID Feedback.

8"EtherNet/IP"

EtherNet/IP will be used as an input for the PID Feedback.

(1) Setting is specific to PowerFlex 525 drives only.
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Analog PID Reference
Signals

236

Parameters to91 [Anlg In 0-10V Lo] and to92 [Anlg In 0-10V Hi] are used to
scale or invert an analog PID Reference or PID Feedback.

Scale Function

For a 0...5V signal, the following parameter settings are used so that a oV
signal = 0% PID Reference and a 5V signal = 100% PID Reference.

« to91 [Anlg In 0-10V Lo] = 0.0%

« to092 [Anlg In 0-10V Hi] =50.0%

« A459 [PID 1 Ref Sel] =5 “0-10V Input”

Input Volts
N F- N = Y (=]

—

|
0 10 20 30 40 50 60 70 80 90 100
PID Reference (%)

Invert Function

For a 4...20 mA signal, the following parameter settings are used so that a 20
mA signal = 0% PID Reference and a 4 mA signal =100% PID Reference.

« t095 [Anlg In4-20mA Lo] =100.0%

« t096 [Anlg In4-20mA Hi] = 0.0%

« A459 [PID 1 Ref Sel] = 6 “4-20mA Input”

24
= 20
Bl >
< ™~
£ 12
< ™~
<+ 8 ~

4

0 10 20 30 40 50 60 70 80 90 100
PID Reference (%)

PID Deadband

Parameters A465 and A477 [PID x Deadband] are used to set a range, in
percent, of the PID Reference that the drive ignores.

Example
« A465[PID 1 Deadband] =5.0%
« The PID Reference is 25.0%

« The PID Regulator does not act on a PID Error that falls between 20.0%
and 30.0%
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PID Preload

The value set in A466 or A478 [PID x Preload], in Hz, is pre-loaded into the
integral component of the PID at any start or enable. This causes the drive’s
frequency command to initially jump to that preload frequency, and the PID
loop starts regulating from there.

PID Enabled |—

PID Pre-load Value
PID Output -

B

Freq Cmd

PID Pre-load Value > 0

PID Limits

A456 and A468 [PID x Trim Hi] and A457 and A469 [PID x Trim Lo] are used to
limit the PID output and are only used in trim mode. [PID x Trim Hi] sets the
maximum frequency for the PID output in trim mode. [PID x Trim Lo] sets the
reverse frequency limit for the PID output in trim mode. Note that when the
PID reaches the Hi or Lo limit, the PID regulator stops integrating so that
windup does not occur.

PID Gains

The proportional, integral, and differential gains make up the PID regulator.

« A461 and A473 [PID x Prop Gain]
The proportional gain (unitless) affects how the regulator reacts to the
magnitude of the error. The proportional component of the PID
regulator outputs a speed command proportional to the PID error. For
example, a proportional gain of 1 would output 100% of max frequency
when the PID error is 100% of the analog input range. A larger value for
[PID x Prop Gain] makes the proportional component more responsive,
and a smaller value makes it less responsive. Setting [PID x Prop Gain] to
0.00 disables the proportional component of the PID loop.

« A462 and A474 [PID x Integ Time]
The integral gain (units of seconds) affects how the regulator reacts to
error over time and is used to get rid of steady state error. For example,
with an integral gain of 2 seconds, the output of the integral gain
component would integrate up to 100% of max frequency when the PID
error is 100% for 2 seconds. A larger value for [PID x Integ Time] makes
the integral component less responsive, and a smaller value makes it
more responsive. Setting [PID x Integ Time] to 0.0 disables the integral
component of the PID loop.

« A463 and A47s [PID x Diff Rate]
The Differential gain (units of 1/seconds) affects the rate of change of the
PID output. The differential gain is multiplied by the difference between
the previous error and current error. Thus, with a large error the D has a
large effect and with a small error the D has less of an effect. This
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parameter is scaled so that when it is set to 1.00, the process response is
0.1% of Po44 [Maximum Freq] when the process error is changing at 1% /
second. A larger value for [PID x Diff Rate] makes the differential term
have more of an effect and a small value makes it have less of an effect. In
many applications, the D gain is not needed. Setting [PID x Diff Rate] to
1o.oo (factory default) disables the differential component of the PID
oop.

Guidelines for Adjusting the PID Gains

1. Adjust the proportional gain. During this step it may be desirable to
disable the integral gain and differential gain by setting them to o. After
a step change in the PID Feedback:

- Ifthe response is too slow increase A461 or A473 [PID x Prop Gain].

- Ifthe response is too quick and/or unstable (see Unstable Response on
page 238), decrease A461 or A473 [PID x Prop Gain].

- Typically, A461 or A473 [PID x Prop Gain] is set to some value below the
point where the PID begins to go unstable.

2. Adjust the integral gain (leave the proportional gain set as in Step 1).
After a step change in the PID Feedback:

- Ifthe response is too slow (see Slow Response — Over Damped on
page 238), or the PID Feedback does not become equal to the PID

Reference, decrease A462 or A474 [PID x Integ Time].

- Ifthere is alot of oscillation in the PID Feedback before settling out

(see Oscillation — Under Damped on page 239), increase A462 or A474
[PID x Integ Time].

3. At this point, the differential gain may not be needed. However, if after
determining the values for A461 or A473 [PID x Prop Gain] and A462 or
A474 [PID x Integ Time]:

- Response is still slow after a step change, increase A463 or A475 [PID x
Dift Rate].

- Response is still unstable, decrease A463 or A475 [PID x Diff Rate].

The following figures show some typical responses of the PID loop at different
points during adjustment of the PID Gains.

Unstable Response

PID Reference -

PID Feedback
Time
Slow Response - Over Damped
PID Reference |-
PID Feedback
Time
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Oscillation - Under Damped

PID Reference -

PID Feedback |

Time

Good Response - Critically Damped

PID Reference

PID Feedback |

Time
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Notes:
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PowerFlex 525 Safe-Torque- The PowerFlex 525 Safe-Torque-Off function:
« Provides the Safe-Torque-Off (STO) function defined in

Off Overview

Safe Torque Off Function

The PowerFlex 525 Safe-Torque-Off function, when used with other safety
components, helps provide protection according to EN ISO 13849 and EN62061
for safe-off and protection against restart. The PowerFlex 525 Safe-Torque-Off
function is just one component in a safety control system. Components in the
system must be chosen and applied appropriately to achieve the desired level

of operator safeguarding.

Topic Page
PowerFlex 525 Safe-Torque-Off Overview 241
EC Type Examination Certification 242
EMC Instructions 242
Using PowerFlex 525 Safe-Torque-0ff 243
Enabling PowerFlex 525 Safe-Torque-0ff 245
Wiring 245
Verify Operation 246
PowerFlex 525 Safe-Torque-Off Operation 246
Connection Examples 247
PowerFlex 525 Certification for Safe-Torque-0ff 250

IMPORTANT  The Safe-Torque-Off function covered in this chapter is specific to

PowerFlex 525 drives only.

EN 61800-5-2.

«  Blocks gate-firing signals from reaching the Insulated Gate Bipolar
Transistor (IGBT) output devices of the drive. This prevents the IGBTs
from switching in the sequence necessary to generate torque in the

motor.

« Can be used in combination with other safety devices to fulfill the
requirements of a system “safe torque off” function which satisfies
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Category 3 / PL (d) according to EN ISO 13849-1 and SIL CL2 according to
EN 62061, IEC 61508, and EN 61800-5-2..

IMPORTANT  The function is suitable for performing mechanical work on the drive
system or affected area of a machine only. It does not provide electrical
safety.

are de-energized and locked out or tagged out in accordance with the
requirements of ANSI/NFPA 70E, Part II.

To avoid an electric shock hazard, verify that the voltage on the bus capacitors
has discharged before performing any work on the drive. Measure the DC bus
voltage at the +DC and -DC terminals or test points (refer to your drive's User
Manual for locations). The voltage must be zero.

In safe-off mode, hazardous voltages may still be present at the motor. To avoid

an electric shock hazard, disconnect power to the motor and verify that the
voltage is zero before performing any work on the motor.

2 ATTENTION: Electric Shock Hazard. Verify that all sources of AC and DC power

EC Type Examination TUV Rheinland has certified the PowerFlex 525 Safe-Torque-Off function

Certification compliant with the requirements for machines defined in Annex I of the
EC Directive 2006/42/EC, and that it complies with the requirements of the
relevant standards listed below:

« ENISO 13849-1 Safety of machinery — Safety related parts of control
systems — Part 1: General principles for design.
(PowerFlex 525 STO achieves Category 3 / PL(d))

« EN 61800-5-2 Adjustable speed electrical power drive systems — Part 5-2
Safety requirements — Functional.
(PowerFlex 525 STO achieves SIL CL 2)

« EN 62061 Safety of machinery — Functional safety of safety-related
electrical, electronic and programmable electronic control systems.

« IEC 61508 Part 1-7 Functional safety of electrical/electronic/
programmable electronic safety-related systems — Parts 1-7.

TUV also certifies that the PowerFlex 525 STO may be used in applications up
to Category 3/ PL(d) according to EN ISO 13849-1 and SIL 2 according to
EN 62061 / EN 61800-5-2 / IEC 61508.

The TUV Rheinland certificate may be found at: rok.auto/certifications.

EMC Instructions PowerFlex 525 Safe-Torque-Off function requires CE Conformity as described
on page 52.
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Using PowerFlex 525 Safe-
Torque-0ff

Safety Concept

The PowerFlex 525 Safe-Torque-Off function is intended to be part of the
safety related control system of a machine. Before use, a risk assessment
should be performed that compares the PowerFlex 525 Safe-Torque-Off
function specifications and all foreseeable operational and environmental
characteristics of the machine to which it is to be fitted.

A safety analysis of the machine section controlled by the drive is required to
determine how often the safety function should be tested for proper operation
during the life of the machine.

Rockwell Automation cannot assume responsibility for the compliance or the
noncompliance to any code, national, local or otherwise for the proper
installation of this equipment. A hazard of personal injury and/or equipment
damage exists if codes are ignored during installation.

ATTENTION: In safe-off mode, hazardous voltages may still be present at the
motor. To avoid an electric shock hazard, disconnect power to the motor and
verify that the voltage is zero before performing any work on the motor.
ATTENTION: In the event of the failure of two output IGBTs in the drive, when
the PowerFlex 525 Safe-Torque-Off has controlled the drive outputs to the off
state, the drive may provide energy for up to 180 © of rotation in a 2-pole motor
before torque production in the motor ceases.

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

The PowerFlex 525 Safe-Torque-Off function is suitable for use in safety
applications up to and including Category 3 / PL(d) according to EN ISO 13849-
1and SIL 2 according to EN 62061 / EN 61800-5-2 / IEC 61508.

In addition, the PowerFlex 525 STO may be used together with other
components in a safety application to achieve an overall Category 3 / PL(e)
according to EN ISO 13849-1 and SIL 3 according to EN 62061 and IEC 61508.
This is illustrated in Example 3 in this appendix.

Safety requirements are based on the standards current at the time of
certification.

The PowerFlex 525 Safe-Torque-Off function is intended for use in safety-
related applications where the de-energized state is considered to be the safe
state. All of the examples in this manual are based on achieving de-
energization as the safe state for typical Machine Safety and Emergency
Shutdown (ESD) systems.

Important Safety Considerations

The system user is responsible for:

« the set-up, safety rating, and validation of any sensors or actuators
connected to the system.

« completing a system-level risk assessment and reassessing the system
any time a change is made.

« certification of the system to the desired safety performance level.
« project management and proof testing.
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20k

« programming the application software and the safety option
configurations in accordance with the information in this manual.

« access control to the system, including access code handling.

« analyzing all configuration settings and choosing the proper setting to
achieve the required safety rating.

IMPORTANT  When app(ljyinq Functional Safety, restrict access to qualified, authorized personnel who
are trained and experienced.

machine if the door locks while they are in the machine. Additional safeguarding

ATTENTION: When designing your system, consider how personnel will exit the
devices may be required for your specific application.

Functional Proof Test

The PFD and PFH values provided in the table below are contingent upon the
Proof Test Interval (PTI). Before the end of the PTI specified in the table below,
a proof test of the STO safety function must be performed in order for the
specified PFD and PFH values to remain valid.

PFD and PFH Data

PFD and PFH calculations are based on the equations from Part 6 of EN 61508.

This table provides data for a 20-year proof test interval and demonstrates the
worst-case effect of various configuration changes on the data.

PFD and PFH for 20-year Proof Test Interval

Attribute Value

PFD 6.62E-05 (MTTF = 3593 years)
PFHp 8.13E-10

SFF 83%

DC 62.5%

CAT 3

HFT 1(l002)

PTI 20 YEARS

?;;gware Type A

Safety Reaction Time

The safety reaction time is the amount of time from a safety-related event as
input to the system until the system is in the Safe State.

The safety reaction time from an input signal condition that triggers a safe
stop, to the initiation of safe-torque-off, is 100 ms (maximum).
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Enabling PowerFlex 525 1. Remove all power to the drive.
Safe-Torque-0ff

on the bus capacitors has discharged before performing any work on
the drive. Measure the DC bus voltage at the +DC and -DC terminals or
test points (refer to your drive’s user manual for the location of the
terminals). The voltage must be zero.

2 ATTENTION: To avoid an electric shock hazard, verify that the voltage

2. Loosen the screw of terminals Safety 1, Safety 2 and Safety +24V
(S1, S2, S+) on the control I/O terminal block.

3. Remove the protective jumper.

RIR2 RS R6 01 02 03 04 05 06 07 08
clelele] [elelelelelelele
EIEEEIEEIEIEIEIEIEE]
STS2 S+ 112 1B 14 15 16 17 18 19
%
LI

4. Safe-Torque-Off function is now enabled and the terminals are ready to
function as safety inputs.

Wiring Important points to remember about wiring:
« Always use copper wire.
« Wire with an insulation rating of 600V or greater is recommended.
« Control wires should be separated from power wires by at least
0.3m (1 fr).

Recommended Wire

Min Insulation

Type Wire Typem Description Rating

i i- i 110750 mm?Z (18 AWG), {300V, 60 °C
Shielded | Multi-conductor shielded cable such as Belden 8770 (or equiv.) 3 conductor, shielded. | (140 °F)

(1) Recommendations are for 50 °C ambient temperature.
75 °C wire must be used for 60 °C ambient temperature.
90 °C wire must be used for 70 °C ambient temperature.

See /O Wiring on page 37 for wiring recommendations and Control I/O
Terminal Designations on page 43 for terminal descriptions.

If Safety Inputs S1and S2 are powered by an external +24V source, apply it only
in SELV system, PELV system or low voltage Class 2 circuit.
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PowerFlex 525 Safe-Torque-

Off Operation

Verify Operation

246

The PowerFlex 525 Safe-Torque-Off function disables the drive’s output IGBT’s
by breaking the link with the drive microcontroller. When used in combination
with a safety input device, the system satisfies the requirements of EN ISO
13849 and EN62061 for safe-torque-off and helps protect against restart.

Under normal drive operation, both safety inputs (Safety 1 and Safety 2) are
energized, and the drive is able to run. If either input is de-energized, the gate
control circuit becomes disabled. To meet EN ISO 13849 operation, both safety
channels must be de-energized. See the following examples for more
information.

IMPORTANT By itself, the Safe-Torque-Off function initiates a coast to stop action.
Additional protective measures will need to be applied when an application
requires a change to the stop action.

Test the safety function for proper operation after the initial setup of the
PowerFlex 525 Safe-Torque-Off function. Retest the safety function at the
intervals determined by the safety analysis described on page 243.

Verify that both safety channels are functioning according to the table below.

Channel Operation and Verification

Safety Function |Drive In Drive In Drive In Drive

Status Safe State Safe State Safe State Able To Run
. Configured by t105 | Fault F111 Fault F111

Drive Status [Safety Open En] (Safety Hardware)  |(Safety Hardware) Ready/Run

Safety Channel Operation

Safety Input S1

No Power Applied

Power Applied

No Power Applied

Power Applied

Safety Input S2

No Power Applied

No Power Applied

Power Applied

Power Applied

IMPORTANT  If an external fault is present on the wiring or circuitry controlling the Safety
1or Safety 2 inputs for a period of time, the Safe-Torque-0ff function may
not detect this condition. When the external fault condition is removed the
Safe-Torque-Off function will allow an enable condition. Fault in the
external wiring shall either be detected by external logic, or excluded
(wiring must be protected by cable ducting or armoring), according to EN
IS0 13849-2.

Discrepancy Time of the Safety Inputs

For example, if S1is disabled and S2 did not follow after the discrepancy time,
fault F111 “Safety Hardware” will occur. However, if S1 is disable and S2 follows
before the discrepancy time, fault Fos9 “Safety Open” will occur.

The discrepancy time is one second for PowerFlex 525 FRN 5.xxx and later. The
discrepancy time is 10 milliseconds for PowerFlex 525 FRN 4.xxx and earlier.
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Connection Examples

2/PLd

Stop Category 0 - Coast

Gate

E-Stop
latching
button

_________________________________________

+24VDC 4

1
GuardMaster
rojan

24VDC 1

ACline
input power
000
PF 525
+24V DC
Stop
Stop 1
— O O=— Start
ATIS21[S1[S52[ 41173 ] 213 [33 Start
MSR ) } ] Gate control
\\ power supply
A2[S22[S14[S34[ 42 [ 142434 Y
|
Gate control |
circuit @

Gate

GuardMaster
Trojan

.

1
E-Stop é é

latching |
button

(Gate control
circuit

)
ACline |
input power |
000
1
PF525 :
1
+24V DC :
1
:
1
Start 1
:
Gate control .
power supply .
Y] :
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Example 1- Safe-Torque-0ff Connection with Coast-to-Stop Action, SIL

(1) Enclosure Recommended. Note: External wiring failure modes must be considered as described in EN IS0 13849-2. Enclosure or

other measure to exclude these failure modes should be used.
(2) In some situations, a safety relay is not required if both the switch and PowerFlex 525 are installed in the same enclosure.
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Stop Category 0 - Coast with Two PowerFlex 525 Drives

24VDCCOM

: 1
I 1
24V DC Supply 1 l I
ACline
: foset input power :
[e]e]e)
: 1
: 1
! PF 525 . A(‘“ne I
f input power |
: +24V DC pgnve
—._ Ol
1 112 S L Stop o :
O O={ Start

o Start +24V DC 1
i ] :l 1
Y32 Dig. comm o ,
Stoj .
Gate control [ P :-LO_E :
34 power supply| ~ Start !
Dig. comm '

1
: 1
: Gate control 1

Gate control

: 13 circuit @ power supply ~ :
: . 1
! —_ (2) '
I Gate control '
I r 7 dircuit @ .
1 H I
' Y 0 .
: 1
1 A |
: 1
: 1
I 1
I 1

(1) Enclosure Recommended. Note: External wiring failure modes must be considered as described in EN IS0 13849-2. Enclosure or
other measure to exclude these failure modes should be used.
(2) Each safety input draws 6 mA from the supply.

Circuit Status

Circuit shown with guard door closed and system ready for normal drive
operation.

Operating Principle

This is a dual channel system with monitoring of the Safe-Torque-Off circuit
and drive. Opening the guard door will switch the input circuits (S13-S14 & S21-
S22) to the Minotaur™ monitoring safety relay unit. The output circuits (13-14 &
23-24) will cause the Safe-Torque-Off Enable circuit to trip and the motor will
coast to stop. To restart the drive, the Minotaur safety relay must first be reset
followed by a valid start command to the drive.

Fault Detection

A single fault detected on the Minotaur safety input circuits will result in the
lock-out of the system at the next operation and will not cause loss of the safety
function.

A single fault detected on the PowerFlex 525 safety enable redundant inputs

will result in the lock-out of the drive and will not cause loss of the safety
function.
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Example 2 - Safe-Torque-0ff Connection with Controlled Stop Action,
SIL2/PLd

Stop Category 1- Controlled

(M ~ ACline
X input power
1 000
1
| F_ GuardMaster: PF 525
Trojan 1
O ! \
Gate LT, : +24V DC
' : Stop
— 1 to
+24VDC © < . L
R R '“ﬁ' -- - 1 4 Start
[AT] [s21ls11[s52[121522] 1371471571 131231 [S33[534]

’ ~
[AZ1[XTTX2 X3 TX41[v391v401 [38T48 1581 [14124] [V2] =

I I d - I
Common Gate control
dircuit @
51—
T |
S2

1
1
1
1
1
1
1
1
1
1
1
1
1
I
Minotaur Gate controll :
ower s
MSR138DP T T) T) 1] power supply :
1
1
1
1
1
1
1
1
1
1
1
1
1
1
]

(1) Enclosure Recommended. External wiring failure modes must be considered as described in EN 1S0 13843-2. Enclosure or other
measure to exclude these failure modes should be used.

Circuit Status

Circuit shown with guard door closed and system ready for normal drive
operation.

Operating Principle

This is a dual channel system with monitoring of the Safe-Torque-Off circuit
and drive. Opening the guard door will switch the input circuits (S11-S12 & S21-
S22) to the Minotaur monitoring safety relay unit. The output circuits (13-14)
will issue a Stop command to the drive and cause a controlled deceleration.
After the programmed delay, the timed output circuits (47-48 & 57-58) will
cause the Safe-Torque-Off Enable circuit to trip. If the motor is rotating when
the trip occurs, it will coast to stop. To restart the drive, the Minotaur safety
relay must first be reset followed by a valid start command to the drive.

Fault Detection

A single fault detected on the Minotaur safety input circuits will result in the
lock-out of the system at the next operation and will not cause loss of the safety
function.

A single fault detected on the PowerFlex 525 safety enable redundant inputs

will result in the lock-out of the drive and will not cause the loss of the safety
function.
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Example 3 - Safe-Torque-0ff Connection with Coast-to-Stop Action
Using External +24V supply, SIL 3/PL e

Stop Category 0 - Coast

m ~ ACline
input power
000

PF525

[+24VDC

N [ Stop

I Reset ‘:Start
{"com

Open J AT[S1I[S52[S12 13 231331 41 :

._.‘_ ‘. Gate control
MSR127TP ﬁ Aj power supply

..... 1 V1 ~
SAS22[S34[ A2 114124134142 =
Closed _I |

Gate control
drcuit @

External +24V DC

X1AUX
X2 132333
A1 Coil 142434
" |
External 100-C
24VDCCOM contactor 1005-C
M

(1) Enclosure Recommended. External wiring failure modes must be considered as described in EN IS0 13849-2. Enclosure or other
measure to exclude these failure modes should be used.

Circuit Status

Circuit shown with guard door closed and system ready for normal drive
operation.

Operating Principle

This is a dual channel system with monitoring of the Safe-Torque-Off circuit
and drive. Opening the guard door will switch the input circuits (S11-S12 & S21-
S22) to the Minotaur monitoring safety relay unit. The output circuits (13-14 &
23-24 & 33-34) will cause the output contact and Safe-Torque-Off Enable circuit
to trip and the motor will coast to stop. To restart the drive, the Minotaur
safety relay must first be reset followed by a valid start command to the drive.

Fault Detection
A single fault detected on the Minotaur safety input circuits will result in the

lock-out of the system at the next operation and will not cause loss of the safety
function.

PowerFlex 525 Certification certification information can be viewed at rok.auto/certifications.
for Safe-Torque-Off
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Establishing A Connection
With EtherNet/IP

EtherNet/IP

This section contains only basic information to setup an EtherNet/IP
connection with your PowerFlex 520-series drive. For comprehensive
information about
EtherNet/IP (single and dual-port) and how to use it, see the following
publications:
« PowerFlex 525 Embedded EtherNet/IP Adapter User Manual, publication
520COM-UMool.

« PowerFlex 25-COMM-E2P Dual-Port EtherNet/IP Adapter User Manual,
publication 520COM-UMo03.

EtherNet/IP adapter. PowerFlex 525 drives support both the embedded

ATTENTION: PowerFlex 523 drives support only the 25-COMM-E2P dual-port
A EtherNet/IP adapter and the 25-COMM-E2P dual-port EtherNet/IP adapter.

It is recommended to use Allen-Bradley Ethernet RJ45 cables, shielded or
unshielded (catalog number 1585]-M8xBJM-x), for connecting your
PowerFlex 520-series drive to an EtherNet/IP network.

There are three methods for configuring the Ethernet IP address:

« BootP Server — Use BootP if you prefer to control the IP addresses of
devices using a server. The IP address, subnet mask, and gateway
addresses will then be provided by the BootP server.

« Adapter Parameters — Use adapter parameters when you want more
flexibility in setting up the IP address, or need to communicate outside
the control network using a gateway. The IP address, subnet mask, and
gateway addresses will then come from the adapter parameters you set.

- DHCP (Dynamic Host Configuration Protocol) (only with PowerFlex 25-
COMM-E2P adapter) - Use DHCP when you want additional flexibility
and ease-of-use compared to BOOTP in configuring the IP address,
subnet mask, and gateway address for the adapter using a DHCP server.

IMPORTANT  If you are setting your network addresses manually using parameters, you
must set the appropriate drive or 25-COMM-E2P adapter parameter value
to 1"Parameters”. See the respective EtherNet/IP adapter user manual for
more information.

IMPORTANT  Regardless of the method used to set the adapter IP address, each node on
the EtherNet/IP network must have a unique IP address. To change an IP
address, you must set the new value and then remove and reapply power
to (or reset) the adapter.
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Appendix H EtherNet/IP

Ground Connections for
EtherNet/IP Networks

252

Connect terminal C1 to a clean ground when using a network with a star
topology. It is acceptable to ground both C1 and C2 terminals.

PowerFlex 525 Embedded Ethernet/IP Adapter

eeeeeeeeee

Description

This terminal is tied to the RJ-45 port shield. Tie this
terminal to a clean ground in order to improve noise
immunity when using external communication
peripherals.

r Terminals C1/C2
— I od
Terminal
C1
C2

This is the signal common for the communication
signals.

Connect terminal CS1 or CS2 to a clean ground when using a network with a

ring topology.

PowerFlex 25-COMM-E2P Dual-Port EtherNet/IP Adapter

Terminal

Description

CS1/CS2

Provides a clean ground for the communication bus
cable shields.

CS1or CS2 should be connected to a clean ground or
PE ground on the drive.

Terminals CS1/CS2

Rockwell Automation Publication 520-UMOO1L-EN-E - March 2022



Appendix I

Control Diagrams

This chapter contains various diagrams on the PowerFlex 520-series drive
functions and behaviors.

Induction Motor Tuning [Speed Reg Sel] Diagrams For Motor Tuning

L]
Dlagrams Low Speed Mid Speed High Speed
Control Mode Control Mode Control Mode

Speed Controller ! :
Gain | |
| |
T 2> AS15[Freq3BW - T
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e |
=]
TR AS13[Freq2BW] - [
-
&8 I I I
BE  stireq1 oW : : !
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Appendix | Control Diagrams

Adjusting Speed Control

These settings show how to adjust the speed control for motor tuning.

C
| .
| Increase the bandwidth to obtain | ASﬁﬁe]eﬂ:Looq) gw]dlw%h'_‘l
faster speed response. If oscillation ~ F—— e - o
| A513 [Freq 2BW] =10 Hz
occurs, decrease the bandwidth. |
| A515[Freq3BW]=10Hz | _ _ _ _ _ _ _ _ _ _ -
L - - - - - - - - = I For [Freq x Kp], gradually increase by 1% |
For [Freq x Ki], gradually increase by 0.1s |
| For general use, set A509 I SetAs09 A509 =1 (Manual)
| [Speed Reg Sel] to 0 (Automatic) [Speed Reg Sel]
_________ -
A509 =0 (Automatic)
Set Speed Controller Gain Set Speed Controller Gain
automatically manually:
A521 [Freq 1Kp]
A522 [Freq 1Ki]
A523 [Freq 2 Kp]
A524 [Freq 2 Ki]
A525 [Freq 3 Kp]
A526 [Freq 3 Ki]
Run
254
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Appendix J

PowerFlex 525 PM Motor Configuration

This chapter contains instructions and diagrams on configuring the
PowerFlex 525 drive for use with a PM motor. For more information, see the
PowerFlex 525 Configuration with Permanent Magnet Motors Application
Technique, publication 520-AToo1

Topic Page
Manual Configuration Using Drive Keypad 260
Additional PM Motor Configuration 261
Optional Parameter Adjustments for Optimum Performance 265

proper safety precautions with any equipment used during this startup.

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 document are included solely for illustrative
purposes. Because of the many variables and requirements associated with
any particular installation, Rockwell Automation cannot assume responsibility
or liability of actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to the
information, circuits, equipment. Or software described in this document.
Rockwell Automation reserves the right to make changes to this document
without prior notice. When using examples in this document the user
recognizes that Rockwell Automation cannot be made liable for any damage or
claims. Because there are many application-specific variables, users MUST
ensure that products are correctly used and the appropriate architecture is
deployed. Reproduction of the contents of this document, in whole or in part,
without written permission of Rockwell Automation, Inc. is prohibited.

2 ATTENTION: It is the responsibility of the startup engineer / end user to use

To use PM motor control, you need to install the PowerFlex 525 drive firmware
revision 5.001 or later. If you wish to perform PM motor tuning by using the
PowerFlex 525 Startup Wizard in Connected Components Workbench
software, and update to the latest drive database.

Rockwell Automation Publication 520-UMOO1L-EN-E - March 2022 255


https://literature.rockwellautomation.com/idc/groups/literature/documents/at/520-at001_-en-p.pdf

Appendix J PowerFlex 525 PM Motor Configuration

Motor Control

From the Torq Perf Mode drop-down list, select “PM Motor”.

owerFlex 525 Startup Wizard - {4 of 17)

Wizard Step Motor Control
v Welcome

v[EZ Resst Parameters Taig Perf Made: m

w[EZ] Language V=

w[E=] Motor Controfl® kil Srefeel S o
Mator Data ; - Economize
Feedback akall Bamal - | Vector
Stop £ Brake Mode
[Crirection T est

Hieal Yallage

AutaTune Bi=sll Fiaguanzy, J1EL H=
Famp Rates / Speed Limits

Speed Control Mapt o= I"";r'I al
Ethertet/IP

Crigital Inputs
Fielay Outputs
Opta Dutputs
Analog Dutputs
Pending Changes

This configuration can also be done by setting parameter Po39 [Torq Perf
Mode] to 4 “PM Motor”.

Motor Data

Key in the details of your Motor Nameplate.

owerFlex 525 Startup Wizard - {(50f 17}

‘wfizard Step Motor Data

vEE Welcome .

=] Reset Parameters Motar NP Walks: IalBD—‘ Wolt

v Language

= Motor Control Fotor NP Hetz: |BD Hz
s aibank Matar OL Current: I‘ID.E Amps
Stop / Brake Mode tatar MP FLA: |5_4 Amps
Direction Test
AnltaTiie Motar NP Pales |4 #
Ramp Rates / Speed Limits : l—
Spesd Contol Motar NF RPM. [1750 RPH
EtherMet/F Motar NP Pawer 4,00 kv
Digital Inputs

Felay Outputs
Opto Dutputs
Analog Outputs
Fending Changes
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Appendix J PowerFlex 525 PM Motor Configuration

Feedback

If you are configuring a closed loop PM motor control, key in the details of your
incremental encoder.

_::?:' owerFlex 525 Startup Wizard - (6of 17)

RRSEI Feedback

v Welcome

w[=] Reset Parameters

w[EZ] Language totor Fdbk Type:
w[E= Motor Control®

w[E Motor Data Encoder FPR:

v Feedback®
Stop # Brake Mode
Diirection Test

(R T

s KiSpeed Loop: |2
Fiamp FRates / Speed Limits kp Speed Loop |D.5
Speed Cantral

Ethertet/IF

Digital Irnputs

Relay Outputs
Opto Dutputs
Analog Dutputs
Pending Changes

IMPORTANT  Note the following:

« PowerFlex 525 drive only supports incremental AB encoder (25-ENC-1).

« Motor Feedback Type can be “Quadrature” or “Quad Check’.

« Only Interior Permanent magnet motor (iPM) is supported for closed loop
contral.

Stop Mode/Brake Type

Key in the details of your configuration.

PowerFlex 525 Startup Wizard - (7 of 17)

\izard Step Stop Mode / Brake Type

v Welcome

w[E= Reset Parameters
v Languags

w[E= Motor Control

DE Resistor Seb | (BEERE:)

=] Motor Data

v Feedback Stop Mode: IF!amp, CF 'I

v[E=| Stop / Brake Mode
[Drirection T est 'L Highe Lavel |"J 5 L
AutoTune .
Famp Rates / Speed Limits O Hiak= Time I'-' u Se=.
2bEed Lol £ Btk D Defa I- o =
EtherMet/IF .
Digital Inputs EM Fvalem 01ff el [200 e

Fielay Outputs
Opto Dutputs
Analog Dutputs
Pending Changes
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PowerFlex 525 PM Motor Configuration

258

Direction Test

IMPORTANT

When configuring a PM motor or using an encoder, it is required to perform
a Direction Test before proceeding to the next step (Auto Tune).

Perform a Direction Test. The direction test can be performed with or without
the load attached. Consider your application requirements when deciding to
have the load attached or removed from the motor. This test runs in V/Hz
mode to verify the motor polarity relative to the feedback polarity. The test

confirms motor

rotation and feedback polarity. After the test is completed, a

change can be made, if necessary.

 #iF PowerFlex 525 Startup Wiz

\Wizard Step

vET] Welcome
Reset Parameters
Language
Matar Contral
Motor Data
Feedback
Stop / Brake Mode

st

utaTune

Speed Contral
EtherhetAP
Digital Inputs
Relay Dutputs
Opta Dutputs
Analog Dutputs
Pending Changes

Ramp Rates / Speed Limits

ard - (B of 17) x|

Direction Test

Danger. This test wil cause the mator to rotate. Misuse may result in death, injury or damage ta equipment. o
should have ah extemal safe methad of stopping the motor neatby when using this feature.

; Ensuie that Motor Data s correct before proceeding with this: page. Direction Test causes some parameters in the
JWN dive to change mmediately. When you lave tis page the devics wil be stopped

‘When you leave this page the drive wil be stopped.

Set the Jog Feference to a pasitive valus and JOG the dive. The motor should rotate in the farward diection. Verify thal the
dirzction af ratation is corect, Digital Ins will be set to Motsed during the test

Reference =
&
[ 0 Hz L = Stopped
Jog Reference
T {Jog } 0.00 Hz
10 e vt 1 i b el o M sl
e [ "1 Test Status Unknowr

Encoder Speed: 0

Cancel < Back I Mext> Finish »> |
P

IMPORTANT

If the drive was never operated before (new installation), verify that
safeguards are in place to remove power safely from the drive during an
unstable situation where the drive can produce undesired motion.

Auto Tune

Ensure the load is uncoupled and perform a Rotate Tune test.

Run the dr

ive with Po4o [Autotune] = 2 “Rotate Tune” configured to

complete the auto tune process. This process measures and configures
the following:

« As01 [PM IR Voltage]

« As502 [

PM IXd Voltage]

« As503 [PM IXq Voltage]
« As504 [PM BEMF Voltage]

The Auto Tune is used to identify the correct motor flux and stator electrical
properties, including the following:

« IR voltdrop, which is voltage drop over resistance.

« IXdvoltdr

op, which is voltage drop over inductance.
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« Flux current (estimated in Static Tune and measured in Rotate Tune
test).

« Slip RPM, which is calculated from motor nameplate data. If an encoder
is used, the Slip RPM becomes a measured value using the encoder.

Auto Tune Window
owerFlex 525 Startup Wizard - {9 of 17) __)g[
\Wizard Step
VB wielome AutoTune
Feset Parameters Danger: This test will cause the mator ta rotate. Misuse may result in death, injury of damage ta equipmetit,
Language v “fou should have an extemnal safe method of stopping the matar nearby when Lsing this feature.
Motor Contral
Mator D ata 7 Ensure that Mator Data is corect before proceeding with thiz page. &utaT une causes some parameters in the
Feedback ! diive to change immediately.
Stop / Brake Mode
v Direction Test Funring AuteTune allaws the dive ta sample the matar charactenistics and properly set its |R Valtage Drop and Flus
Currelnt Fief. Only use Fotate Tune when the motor is uncoupled from the load. Othepwize use Static Tune: Only one
Famp Rates / Speed Limits tune it needed,
Speed Control
EtherMet/P _StateTune | Test Compltec Unknown
Digital Inputs
Felay Outputs Fotate Tune | Test Eompleted: Unknawn
Opta Dutputs
Analog Dutputs
Fending Changes
Clase I < Back | et > | Finish >> |

A properly tested motor and drive helps ensure higher starting torque and
better performance at low speeds. Conversely, an improperly performed Auto
Tune can cause the motor to exhibit instability at low speeds, uneven
performances when running through the motor speed range, and can generate
unnecessary faults such as overcurrent and overvoltage faults.

Static Tune

This test is used when the motor is connected to a high friction load and
cannot easily be uncoupled from the motor, or when the load cannot be rotated
due to mechanical constraints or a limited range of movement. The Static
Tune test does not generate any motor movement. The Static tune test results
may not be as accurate as the Rotate Tune test.

Rotate Tune (preferred for PM motor tuning)

This test is used when the motor is not coupled to the load or the load is low
friction. Rotate tune is generally used to better identify motor flux and stator
electrical properties, which are used to automatically tune the torque current
loop. The Rotate Tune test causes motor rotation at different speeds while it is
executing.
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Manual Configuration Using
Drive Keypad

260

that safequards are in place to remave power safely from the drive during an

ATTENTION: If the drive was never operated before (new installation), verify
A unstable situation where the drive can produce undesired motion.

After completing the configuration and running the Auto Tune test, you may
need to perform additional configuration depending on whether you have an
open loop or closed loop system.

For an open loop system (A535 [Motor Fdbk Type] = 0 “None”), you may need to
adjust two parameters if you encounter momentary reverse startup after a
Start command is issued.

For a closed loop system (A535 [Motor Fdbk Type] = 4 “Quadrature” or 5 “Quad
Check”, you must perform an angle alignment after the Auto Tune test before
running the motor normally.

See Additional PM Motor Configuration on page 261 for instructions.

Besides using the PowerFlex 525 Startup Wizard in Connected Components
Workbench software, you can also manually configure the parameters by
using the drive keypad. Make sure you have installed the PowerFlex 525 drive
firmware revision 5.001 or later.

To configure the parameters, do the following:

1. Resetall parameters to their default values.
Set Pos3 [Reset to Defalts] = 2 “Factory Rset”

2. Select the Control Mode
Set Po39 [Torque Perf Mode] = 4 “PM Control”

3. Enter Motor nameplate data
« Set Po31 [Motor NP Volts]
o Set Po32 [Motor NP Hertz]
« Set Po33 [Motor OL Current]
o Set Po34 [Motor NP FLA]
+ Set Po35 [Motor NP Poles]
« Set Po36 [Motor NP RMP]
« Set Po37 [Motor NP Power]
+ Set Po43 [Minimum Freq]
« Set Po44 [Maximum Freq]
. Set A440 [PWM Frequency] = 4.0 kHz (default)
5. Set As35 [Motor Fdbk Type]

« =4“Quadrature” or 5 “Quad Check” (for Closed Loop PM)
or

« =0“None” (for Open Loop PM)
« As536 [Encoder PPR]
6. Enter Stop mode and dynamic brake data, if any.
« Po45 [Stop Mode]
« A437[DB Resistor Sel]

7. Ensure the load is uncoupled and perform a Rotate Tune test
Set Po40 [Autotune] = 2 “Rotate Tune”
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Additional PM Motor
Configuration

Press the Start button (Take note of your Start Source settings Po46,
Po48, and Poso. Default setting of Po46 =1 “Keypad”)

that safequards are in place to remove power safely from the drive during an

ATTENTION: If the drive was never operated before (new installation), verify
A unstable situation where the drive can produce undesired motion.

After completing the configuration and running the Auto Tune test, you may
need to perform additional configuration depending on whether you have an
open loop or closed loop system.

For an open loop system (A535 [Motor Fdbk Type] = 0 “None”), you may need to
adjust two parameters if you encounter momentary reverse startup after a
Start command is issued.

For a closed loop system (As535 [Motor Fdbk Type] = 4 “Quadrature” or 5 “Quad
Check”, you must perform an angle alignment after the Auto Tune test before
running the motor normally.

See Additional PM Motor Configuration on page 261 for instructions.

After completing the initial configuration, there are additional steps that need
to be performed to complete the whole PM motor setup.

For an open loop PM motor (iPM and sPM) control, some parameters need to
be adjusted to prevent reverse startup. For a closed loop PM motor (iPM), an
angle alignment procedure needs to be performed before the motor is run
normally.

Additional Setup for Open Loop PM Motor

After performing an auto tune on an open loop PM motor, a momentary
“reverse startup” may occur. To prevent this from occurring, perform the
following steps:
1. SetAs16 [PM Initial Sel] =1 “HFI”.
2. Increase the value of As19 [PM HFI NS Cur] by 10%.
3. Perform a test run at a reference speed and check if the motor reverses.
4. Ifthe motor reverses, repeat steps 2 and 3.
5. If As19 [PM HFI NS Cur] has reached its maximum value (200%):
. reset the value to the default (100%)
« set A516 [PM Initial Sel] = 2 “Six Pulse”
6. Perform a test run at a reference speed and check if the motor reverses.
If the motor reverses, repeat steps 2 and 3.

If As19 [PM HFI NS Cur] has reached its maximum value again and a
reverse motor startup still occurs, the motor setup has failed.
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Flowchart for Open Loop PM Motor (iPM and sPM) Setup

Basic setting

Load Default C

P053 [Reset to Defalts]
=2 (Factory Reset)

)

|

Control Mode
Selection

P039 [Torque Perf Mode]
=4 (PM Control)

|

Set Motor
Parameters

P031 [Motor NP Volts]
P032 [Motor NP Hertz]
P033 [Motor OL Current]
P034 [Motor NP FLA]
P035 [Motor NP Poles]
P036 [Motor NP RPM]
P037 [Motor NP Power]
P043 [Minimum Freq]
P044 [Maximum Freq]

|

A440 [PWM Frequency]

J

Set PG

Set Autotune

Obtain Parameters
from Autotune

Set Accel and
Decel Time

Reverse Startup
Check

A535 [Motor Fdbk Type]
=0(None)

|

P040 [Autotune]
=2 (Rotate Tune)

ki Start Autotune

A501 [PM IR Voltage]
A502 [PM IXd Voltage]
A503 [PM IXq Voltage]
A504 [PM BEMF Voltage]

!

P041 [Accel Time 1]
P042 [Decel Time 1]
A439 S Curve %]

}

Perform a test run at
command frequency

Do you see
reverse startup?

No

Drive is aligned and
ready to run
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Additional Setup for Closed Loop PM Motor

After performing an auto tune on an closed loop PM motor, a PM angle
alignment needs to be performed to complete the setup.

Align the PM Angle

To align the PM angle, do the following:

1.
2.

Uncouple the load.

Set these parameters to the recommended value:

« As517 [PM DC Inject Cur] = 60% (default is 30%)

« As518 [PM Align Time] =5.8 s (defaultis 0.7 s)

« As580 [Current Loop BW] =300 Hz (default is 0 Hz)

Set the desired speed (10...40 Hz recommended).

Check the setting for Po47 [Speed Reference 1]. Speed reference can be
from POT, control panel of Connected Components Workbench
software, and so on.

Set the Start Source.

Check the setting for Po46 [Start Source 1]. Start source can be from POT,
control panel of Connected Components Workbench software, and so
on.

Start the drive to run at the desired speed.

Drive will begin to align itself (move forward and reverse) and run to the
desired speed.

Stop the drive. The drive is now aligned.

The PM angle alignment only needs to be performed once unless the drive
is power cycled or re-tuned.

IMPORTANT  The PM angle alignment has failed when fault F012 (HW Overcurrent) or
FO13 (Ground Fault) is observed during acceleration and deceleration.

Adjustments if PM Angle Alignment has Failed

If the PM angle alignment has failed, do the following:

1.

Cycle drive power or set A535 [Motor Fdbk Type] =0 “None”, then set back
to 4 “Quadrature” or 5 “Quad Check”.

Increase As517 [PM DC Inject Cur] by 50%.
Increase As518 [PM Align Time] by 0.2 s.
Repeat the Align the PM Angle instructions again, beginning from step 3.
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Flowchart for Closed Loop PM Motor (iPM) Setup

Load Default

Control Mode
Selection

Set Motor
Parameters

Set PG

Set Autotune

Obtain Parameters
from Autotune

Set Accel and
Decel Time

Set Alignment

Basic setting

P053 [Reset to Defalts]
=2 (Factory Reset)

)

|

P039 [Torque Perf Mode]
=4 (PM Control)

|

P031 [Motor NP Volts]
P032 [Motor NP Hertz]
P033 [Motor OL Current]
P034 [Motor NP FLA]
P035 [Motor NP Poles]
P036 [Motor NP RPM]
P037 [Motor NP Power]
P043 [Minimum Freq]
P044 [Maximum Freq]

|

A440 [PWM Frequency]

J

A535 [Motor Fdbk Type]
=4 (Quadrature)
or 5 (Quad Check)

A536 [Encoder PPR]

A518 [Align Time]

A517 [PM DClInject Cur]

|

P040 [Autotune]
=2 (Rotate Tune)

1‘7 Start Autotune

A501 [PM IR Voltage]
A502 [PM IXd Voltage]
A503 [PM IXq Voltage]
A504 [PM BEMF Voltage]

|

P041 [Accel Time 1]
P042 [Decel Time 1]
A439 [S Curve %)

}

Set alig

See Align the PM Angle

Does drive
align successfully?
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Optional Parameter There are a few parameters that you can use to obtain optimum performance
Adjustments for 0ptimum during the test run. Usually, the default value of these parameters work well,
Performance but you may need to adjust them under different conditions.

1. As17 [PM DC Inject Cur]

Maximum DC current in amps applied to the motor in order to reset the
rotor position of a PM motor.

Alignment has failed when fault Fo12 (HW Overcurrent) or Fo13 (Ground
Fault) is observed during acceleration and deceleration.

Default =30%
Increase 50 of A517 [PM DC Inject Cur] for each trial when PM speed
response is slow after adding load.

2. As18 [PM Align Time]
Magnetic pole reorientation time.

Alignment failed when fault Fo12 (HW Overcurrent) or Fo13 (Ground
Fault) is observed during acceleration and deceleration.

Default=0.7s
Increase A518 [PM Align Time] to > 4.7 s.

3. As527 [PM FWKn 1 Kp]

The gain to ensure good performance in field weakening region.

Default = 450%

Increase 100 of A527 [PM FWKn 1Kp] for each trial when PM speed
response is slow after adding load.

Decrease 100 of A527 [PM FWKn 1Kp] for each trial when speed vibration
is observed after adding load.

4. As80 [Current loop BW]

Current loop bandwidth (o = Auto calculate the control gain of current
loop)

Default =0 Hz

Increase 50 of A580 [Current Loop BW] for each trial when PM speed
response is slow after adding load.

Decrease 50 of As80 [Current Loop BW] for each trial when speed
instability is observed after adding load.

5. As584 [PM Stable 2 Kp]

The gain for stabilization loop.

Default = 250%

Increase 100 of A584 [PM Stable 2 Kp] for each trial if fault Foé4 (Drive
overload) is experienced at high load.

Applicable to open loop tuning especially for sPM motor. In most cases,
the default value will work.
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Notes:
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PowerFlex 525 Synchronous Reluctance Motor
Configuration

This chapter contains instructions and diagrams on configuring the
PowerFlex 525 drive for use with a Synchronous Reluctance Motor (SynRM)
control.

Topic Page
SynRM Structure 267
SynRM Control Configuration 268

PowerFlex 525 drive is enhanced with SynRM control that allows an option to
pair with PF525 SynRM for energy efficiency and low effort in motor
maintenance.

SynRM Structure Control Diagram
With PowerFlex 525 drive firmware revision 7.001, SynRM control can only be
configured manually using the keypad.
Speed Loop Current Loop
Speed Speedong Currenteng Voltage
Reference o
(Keyboard, 4*‘@—’ P1Regulator ;‘Q—’ P1Regulator dq/abe
2-wire, _
digital ...
ﬁg}?[ﬁ:&%vﬁ A580 [Current Loop BW]AT
1612 [Freq 2
1513 Errfé‘ o Motor
514 [Freq 3]
1515 [Freq 3 BWH—————
Current g,
abc/dq
Theta Speed / Theta
estimated

Speed

See Adjusting Speed Control Parameters on page 254 for more information on speed loop bandwidth adjustment.

1590 [SYNRM SW Freq] 1 I
2591 [SYNRM Flux Cur]

A592 [SYNRM Fregl Volt]
A593 [SYNRM Fregl Kp]
594 [SYNRM Freg1 Comp]
A595 [SYNRM Freq2 BW]
A596 [SYNRM Freq2 Kp]
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SynRM Control Configuration To run the motor test, make sure you have installed the PowerFlex 525 drive

firmware revision 7.001 or later. For instructions, see Download Files on

268

page 10.

( Start )

I Increase the bandwidth to obtain I
| faster speed response. If oscillation |<_
| occurs, decrease the bandwidth.

Select the Control Mode:

Set P039 [Torque Perf Mode] = 5 “SynRm”

\i

Set the motor parameters setting:
Rated Voltage: PO31 [Motor NP Volts]
Rated Frequency: P032 [Motor NP Hertz]
OL Current: P033 [Motor OL Current]
Rated Current: PO34 [Motor NP FLA]
Pole Numbers: PO34 [Motor NP Poles]
Rated RPM: P036 [Motor NP RMP]
Rated Power: PO37 [Motor NP Power]
Minimum Frequency: P43 [Minimum Freq]
Maximum Frequency: PO44 [Maximum Freq]
Set A484 [Current Limit 1]

recommended value: > 1.65 x Rated Motor Current

Y

Motor Parameter Auto-Tuning:
Set P040 [Autotune] = 1"Auto Tune”
Press Run

No SynRM parameters

Is the motor l

auto-tuning
successful?

No-Load Run
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Check the following motor parameters:
A501[PM IR Voltage]
A502 [PM IXd Voltage]

| A5O3 [PM IXq Voltage]

A504 [PM BEMF Voltage]

Make sure tt}at the motnr leaves |
the load during auto-tuning



Appendix K PowerFlex 525 Synchronous Reluctance Motor Configuration

Startup with No-Load adjustment procedure

( No-Load Test )

\

Frequency command setting
higher than A530 [SYNRM SW Freq]

\i

Motor starts running

« Increase A591 [SYNRM Flux Cur]
i « Adjust A593 [SYNRM Freql Kp]

Is the
speed stable and
does not oscillate before
A530 [SYNRM SW Freq]? No

l 1. The start-up direction is wrong |

and causes F013 fault |
Yes | 2. Motor stalls
| 3. Motor speed vibrates extremely !

1. Increase A591 [SYNRM Flux Cur]
le— | 2. Adjust A595 [SYNRM Freq2 BW]

Y 3. Adjust A536 [SYNRM Freq2 Kp]
When the !
frequency operation exceeds No
A590 [SYNRM SW Freq],
is the speed stableand (T — — — = T T T B

does not oscillate?

Yes

\i

( Load operation test )
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Appendix K

PowerFlex 525 Synchronous Reluctance Motor Configuration

270

Startup with Load adjustment procedure

( Load operation test )

\

Frequency command setting
higher than A530 [SYNRM SW Freq]

A

Motor starts running

1. Adjust the ASR Bandwidth
See Induction Motor Tuning Diagrams on page 253
2. Adjust the A593 [SYNRM Freql Kp]

Is the
speed stable and
does not oscillate before

No

Transient load: If the speed drops
drastically, increase the setting to
improve the response.

Steady-state load: If there is extreme
frequency vibration, decrease the setting.

A590 [SYNRM SW Freqg]?

Yes

\i

High-frequency loading
performance test

| 2. Output frequency low frequency flutters

1. When the motor increases the load at low |
frequency, the speed drop is too large |

1. Adjust A535 [SYNRM Freq2 BW]

Did the high-frequency

No

2. Adjust A536 [SYNRM Freq2 Kp]
3. Adjust ASR Bandwidth
See Induction Motor Tuning Diagrams on page 253

loading performance
meet the request?

Yes

A

( Finish )

y
)

nsufficient high-frequency |
oading performance |

Rockwell Automation Publication 520-UMOO1L-EN-E - March 2022



Index

Numerics
2-wire
inputs 50
3-wire
inputs 50

A

accel

override priority 51

selecting 50
accessing

control terminals 31

power terminals 32
applications

safety 243
auxiliary contact

drive 35, 36

basic operation 65
drive 60, 65, 163
programming 65
safety 246

C

circuit breakers

inputs 22

ratings 23
common bus

drive 36
communications

positioning 230
configuring

RS-485(DSI) 206
control terminals

accessing 31
counter

programming 213, 216

decel
override priority 51
selecting 50
derating
factor 127
temperature 17
digital inputs
selecting 50
start source 50
dimensions
mounting 16, 186
disconnect

output 35
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drive

auxiliary contact 35, 36
basic operation 60, 65, 163
common bus 36
mount 15
programming 61, 64
safety 246

drive damage

preventing 19
ungrounded distribution systems 19

E

encoder
programming 221
wiring 223

environment

storage 18
Ethernet

programming 251

F

fault monitoring

ground 20
fuses

rating 22

ground

fault monitoring 20
motor 21

RFI filter 22

safety 21

shielding 21

homing
automatic 229
manual 228
programming 228

|
inputs
2-wire 50
3-wire 50
circuit breakers 22
power 20

L
logic
basic 213, 214
timed steps 213, 214

27N



Index

272

Modbus
reading 210, 211, 212
writing 207, 209, 212
motor
ground 21
start 35
stop 35
mount
drive 15
mounting

dimensions 16, 186

noise immunity
wiring 38, 206

output
disconnect 35
override priority
accel 51
decel 51
speed reference 49
start source 49

P

parameters
AppView 76, 153
CustomView 154
programming 63, 67
PID
programming 235
positioning
communications 230
programming 224, 225
power
inputs 20
power and control module
separating 29
power terminals
accessing 32
preventing

drive damage 19
programming 65
basic logic 213, 214
counter 213, 216
drive 61, 64
encoder 221
Ethernet 251
homing 228
parameters 63, 67
PID 235
positioning 224, 225
pulse train 221
timed steps 213, 214
timer 213, 215
tools 64
pulse train

programming 221
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rating

fuses 22
ratings

circuit breakers 23
reading

Modbus 210, 211, 212
recommended

wiring 37, 245
reflected

wave protection 35
RFl filter

ground 22
RS-485(DSI)

configuring 206

S

safety
applications 243
basic operation 246
drive 246
ground 21
testing 244
wiring 245
selecting
accel 50
decel 50
digital inputs 50
speed reference 49
start source 49
separating
power and control module 29
shielded
wiring 34
shielding
ground 21
speed reference
override priority 49
selecting 49
start

motor 35

start source
digital inputs 50
override priority 49
selecting 49

stop

motor 35
storage
environment 18

T

temperature
derating 17
wiring 33
testing
safety 244
timer
programming 213, 215
tools
programming 64



Index

unshielded
wiring 34

v

voltage reflections
wiring 35

W

wave protection

reflected 35
wiring
encoder 223
noise immunity 38, 206
recommended 37, 245
RS-485 (DSI) 205
safety 245
shielded 34
temperature 33
unshielded 34
voltage reflections 35
writing
Modbus 207, 209, 212
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Rockwell Automation Support

Use these resources to access support information.

Technical Support Center Find help with how-to videos, FAQs, chat, user forums, and product notification updates. rok.auto/support
Knowledgebase Access Knowledgebase articles. rok.auto/knowledgebase
Local Technical Support Phone Numbers Locate the telephone number for your country. rok.auto/phonesupport
Literature Library Find installation instructions, manuals, brochures, and technical data publications. rok.auto/literature
:’Il;ggg;:t Compatibility and Download Center Egtvgg!oad firmware, associated files (such as AOP, EDS, and DTM), and access product release rok auto/ocde

Documentation Feedback

Your comments help us serve your documentation needs better. If you have any suggestions on how to improve our
content, complete the form at rok.auto/docfeedback.

Waste Electrical and Electronic Equipment (WEEE)

At the end of life, this equipment should be collected separately from any unsorted municipal waste.

Rockwell Automation maintains current product environmental compliance information on its website at rok.auto/pec.

Allen-Bradley, AppView, Compact I/0, Connected Companents Workbench, CustomView, DriveTools, expanding human possibility, FactoryTalk, Logix 5000, MainsFree, Minotaur, PanelView, PowerFlex,
QuickView, Rockwell Automation, RSLogix, RSLogix 5000, SLC, StepLogic, Studio 5000, Studio 5000 Logix Designer, and TechConnect are trademarks of Rockwell Automation, Inc.

DeviceNet and EtherNet/IP are trademarks of ODVA, Inc.
Windows is a trademark of Microsoft Corporation
Trademarks not belonging to Rockwell Automation are property of their respective companies

Rockwell Otomasyon Ticaret A.S. Kar Plaza Is Merkezi E Blok Kat:6 34752, icerenkdy, istanbul, Tel: +90 (216) 5698400 EEE Yénetmeligine Uygundur

Connect with us. 0 m u

rockwellautomation.com expanding human possibility’

AMERICAS: Rockwell Automation, 1201 South Second Street, Milwaukee, WI 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
EUROPE/MIDDLE EAST/AFRICA: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32)2 663 0640
ASIA PACIFIC: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846
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