Tanner Wolffram
Legal Fellow

Regulatory Services
(614) 716-2914(T)
tswolffram@aep.com

American Electric Power
1 Riverside Plaza
Columbus, OH 43215-2373
AEP.com

January 24, 2020

Chairman Samuel Randazzo

Public Utilities Commission of Ohio
180 East Broad Street

Columbus, OH 43215-3793

Re: In the Matter of the Application of )
Lakeview Farms, Inc. )
and Ohio Power Company ) Case No. 20-0029-EL-EEC
for Approval of a Special Arrangement )
Agreement with a Mercantile Customer )

Dear Chairman Randazzo,

Attached please find the Joint Application of Ohio Power Company (AEP Ohio) and the
above-referenced mercantile customer for approval of a Special Arrangement of the
commitment of energy efficiency/peak demand reduction (EE/PDR) resources toward
compliance with the statutory benchmarks for 2020 (hereinafter “Joint Application™).

Amended Substitute Senate Bill 221, codified at R.C. 4928.66, sets forth EE/PDR
benchmarks that electric distribution utilities are required to meet or exceed. The statute
allows utilities to include EE/PDR resources committed by mercantile customers for
integration into the utilities’ programs to be counted toward compliance with a utility’s
EE/PDR benchmarks. The statute also enables the Commission to approve special
arrangements for mercantile customers that commit EE/PDR resources to be counted
toward compliance with EE/PDR benchmarks.

The Commission’s Order in Case No. 10-834-EL-EEC established a streamlined process to
expedite review of these special arrangements by developing a sample application process
for parties to follow for consideration of such programs implemented during the prior three
calendar years. The attached Joint Application and affidavit conforms with AEP Ohio’s
version of the streamlined sample application. As requested by Commission Staff, any
confidential information referenced in the Joint Application has been provided
confidentially to Commission Staff for filing in Commission Docket 10-1599-EL-EEC and
subject to the confidentially protections of R.C. 4901.16 and OAC 4901-1-24(E). AEP
Ohio respectfully requests that the Commission treat the two cases as associated dockets
and that any confidential information provided to Staff for filing in connection with the
Joint Application be subject to the protective order requested in Docket 10-1599-EL-EEC.

Cordially,

/s/ Tanner Wolffram
Attachment




[ ] Publi c Util iti es Application to Commit
Oh l o - - Energy Efficiency/Peak Demand
commISSIO n Reduction Programs

(Mercantile Customers Only)

Case No.: 20-0029-EL-EEC
Mercantile Customer: LAKEVIEW FARMS INC
Electric Utility: Ohio Power

Program Title or Description: AEP Ohio Business Incentives for Energy Efficiency: Self
Direct Program

Rule 4901:1-39-05(F), Ohio Administrative Code (O.A.C), permits a mercantile
customer to file, either individually or jointly with an electric utility, an application to
commit the customer’s existing demand reduction, demand response, and energy
efficiency programs for integration with the electric utility’s programs. The following
application form is to be used by mercantile customers, either individually or jointly
with their electric utility, to apply for commitment of such programs in accordance with
the Commission’s pilot program established in Case No. 10-834-EL-POR

Completed applications requesting the cash rebate reasonable arrangement option
(Option 1) in lieu of an exemption from the electric utility’s energy efficiency and
demand reduction (EEDR) rider will be automatically approved on the sixty-first
calendar day after filing, unless the Commission, or an attorney examiner, suspends or
denies the application prior to that time. Completed applications requesting the
exemption from the EEDR rider (Option 2) will also qualify for the 60-day automatic
approval so long as the exemption period does not exceed 24 months. Rider
exemptions for periods of more than 24 months will be reviewed by the Commission
Staff and are only approved up the issuance of a Commission order.

Complete a separate application for each customer program. Projects undertaken by a
customer as a single program at a single location or at various locations within the same
service territory should be submitted together as a single program filing, when possible.
Check all boxes that are applicable to your program. For each box checked, be sure to
complete all subparts of the question, and provide all requested additional information.
Submittal of incomplete applications may result in a suspension of the automatic
approval process or denial of the application. Any confidential or trade secret
information may be submitted to Staff on disc or via email at ee-pdr@puc.state.oh.us.

Published November 13, 2019 -1-



Section 1: Company Information

Name: LAKEVIEW FARMS INC

Principal address: 1600 Gressel Drive, Delphos OH 45833

Address of facility for which this energy efficiency program applies: 1700 Gressel
Dr, Delphos, OH 45833-9152

Name and telephone number for responses to questions:
Brandon Hoffman, Lakeview Farms Inc, (419) 695-9925

Electricity use by the customer (check the box(es) that apply):

X The customer uses more than seven hundred thousand kilowatt hours per
year at our facility. (Please attach documentation.)

See Confidential and Proprietary Attachment 4 - Caleulation of Rider
Exemption and UCT which provides the facility consumption for the last
three years, benchmark kWh, and the last 12 months usage.

[[] The customer is part of a national account involving multiple facilities in
one or more states. (Please attach documentation.) When checked, see
Attachment 6 - Supporting Documentation for a listing of the customer’s
name and service addresses of other accounts in the AEP Ohio service

territory.
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Section 2: Application Information
A) The customer is filing this application (choose which applies):
D Individually, on our own.
X Jointly with our electric utility.
B) Our electric utility is: Ohio Power Company

The application to participate in the electric utility energy efficiency program is
“Confidential and Proprietary Attachment 3 - Self Direct Program Project
Completed Application.”

C) The customer is offering to commit (choose which applies):

[] Energy savings from our energy efficiency program. (Complete Sections
3,5,6,and 7.)

[J Capacity savings from the customer’s demand response/demand
reduction program. (Complete Sections 4, 5, 6, and 7.)

DJ Both the energy savings and the demand reduction from the customer’s
energy efficiency program. (Complete all sections of the Application.)
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Section 3: Energy Efficiency Programs
A) The customer’s energy efficiency program involves (choose whichever applies):

X] Early replacement of fully functioning equipment with new equipment.
(Provide the date on which the customer replaced fully functioning
equipment, 12/31/2017 and the date on which the customer would
have replaced your equipment if you had not replaced it early. Please
include a brief explanation for how the customer determined
this future replacement date (or, if not known, please explain why
this is not known)).

The remaining life of the equipment varies and is not known with
certainty. The future replacement date is unknown and has historically
been at the end of equipment life. Replacement was completed early to
achieve energy savings and to reduce future maintenance costs.

[] Installation of new equipment to replace equipment that needed to be
replaced. The customer installed new equipment on the following date(s):

[] Installation of new equipment for new construction or facility expansion.
The customer installed new equipment on the following date(s):

[] Behavioral or operational improvement.

B)  Energy savings achieved/to be achieved by your energy efficiency program:

1) If you checked the box indicating that your project involves the early
replacement of fully functioning equipment replaced with new
equipment, then calculate the annual savings [(kWh used by the original
equipment) - (kWh used by new equipment) = (kWh per year saved)].
Please attach your calculations and record the results below:

Unit Quantity (watts) = Existing (watts x units) - Installed (watts x units)
kWh Reduction (Annual Savings) = Unit Quantity x (Deemed kWh/Unit)
Annual savings: 74,229 kWh

See Confidential and Proprietary Attachment5 - Self Direct Program
Project Calculation for annual energy savings calculations and 10-1599-EL-
EEC for the work papers that provide all methodologies, protocols, and
practices used in this application for prescriptive measures, as needed.
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2) If you checked the box indicating that you installed new equipment to
replace equipment that needed to be replaced, then calculate the annual
savings [(kWh used by less efficient new equipment) - (kWh used by the
higher efficiency new equipment) = (kWh per year saved)]. Please attach
your calculations and record the results below:

Annual savings: kWh

Please describe the less efficient new equipment that you rejected in favor
of the more efficient new equipment.

3} If you checked the box indicating that your project involves equipment for
new construction or facility expansion, then calculate the annual savings
[(kWh used by less efficient new equipment) - (kWh used by higher
efficiency new equipment) = (kWh per year saved)]. Please attach your
calculations and record the results below:

Annual savings: kWh

Please describe the less efficient new equipment that you rejected in favor
of the more efficient new equipment.

4) If you checked the box indicating that the project involves behavioral or
operational improvements, provide a description of how the annual
savings were determined.

Published November 13, 2019 -5-



Section 4: Demand Reduction/Demand Response Programs
A) The customer’s program involves (check the one that applies):

X Coincident peak-demand savings from the customer’s energy efficiency
program.

[] Actual peak-demand reduction. {Attach a description and documentation
of the peak-demand reduction.)

[] Potential peak-demand reduction check the one that applies):
» Choose one or more of the following that applies:

[[] The customer’s peak-demand reduction program meets the
requirements to be counted as a capacity resource under a tariff
of a regional transmission organization (RTO) approved by the
Federal Energy Regulatory Commission,

[J The customer’s peak-demand reduction program meets the
requirements to be counted as a capacity resource under a
program that is equivalent to an RTO program, which has been
approved by the Public Utilities Commission of Ohio.

B) On what date did the customer initiate its demand reduction program?

The coincident peak-demand savings are permanent installations that reduce
demand through energy efficiency and were installed on the date specified in
Section 3 A above.

C) What is the peak demand reduction achieved or capable of being achieved (show
calculations through which this was determined):

Unit Quantity (watts) = Existing (watts x units) - Installed (watts x units)

KW Demand Reduction = Unit Quantity (watts) x (Deemed KW /Unit
(watts))

12.2 kW

See Confidential and Proprietary Attachment 5 - Self Direct Program Project
Calculation for peak demand reduction calculation, and 10-1599-EL-EEC for the
work papers that provide all methodologies, protocols, and practices used in
this application for prescriptive measures, as needed.
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Section 5: Request for Cash Rebate Reasonable
Arrangement (Option 1) or Exemption from Rider (Option 2)

Under this section, check the box that applies and fill in all blanks relating to that

choice.

Note: If Option 2 is selected, the application will not qualify for the 60-day automatic
approval. All applications, however, will be considered on a timely basis by the
Commission.

A) The customer is applying for:
Option 1: A cash rebate reasonable arrangement.

OR

[[] Option 2: An exemption from the cost recovery mechanism implemented
by the electric utility.

OR
[[] Commitment payment
B) The value of the option that the customer is are seeking is:

Option1: A cash rebate reasonable arrangement, which is the lesser
of (show both amounts):

] A cash rebate of $ . {Rebate shall not
exceed 50% project cost. Attach documentation
showing the methodology used to determine the cash
rebate value and calculations showing how this
payment amount was determined.)

OR

[X] A cash rebate valued at no more than 50% of the total
project cost, which is equal to $ 4,860.00. (Attach
documentation and calculations showing how this
payment amount was determined.)

See Confidential and Proprietary Attachment 5 - Self Direct
Program Project Calculation for incentive calculations for this
mercantile program.

Option 2:  An exemption from payment of the electric utility’s
energy efficiency/peak demand reduction rider.
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[[J An exemption from payment of the electric utility’s
energy efficiency/peak demand reduction rider for
months (not to exceed 24 months). (Attach
calculations showing how this time period was
determined.)

OR

[[JA commitment payment valued at no more than
$ . (Attach documentation and
calculations showing how this payment amount was
determined.)

OR

[[] Ongoing exemption from payment of the electric
utility’s energy efficiency/peak demand reduction
rider for an initial period of 24 months because this
program is part of an ongoing efficiency program that
is practiced by our organization. (Attach
documentation that establishes your organization’s
ongoing efficiency program. In order to continue the
exemption beyond the initial 24 month period your
organization will need to provide a future application
establishing additional energy savings and the
continuance of the organization’s energy efficiency
program.)

Published November 13, 2019



Section 6: Cost Effectiveness

The program is cost effective because it has a benefit/cost ratio greater than 1 using the
(choose which applies):

[] Total Resource Cost (TRC) Test. The calculated TRC value is:
(Continue to Subsection 1, then skip Subsection 2)

X] Utility Cost Test (UCT) . The calculated UCT value is: 4.43 (Skip
to Subsection 2.)

Subsection 1: TRC Test Used (please fill in all blanks).

The TRC value of the program is calculated by dividing the value of our
avoided supply costs (generation capacity, energy, and any transmission or
distribution) by the sum of our program overhead and installation costs and

any incremental measure costs paid by either the customer or the electric
utility.

The electric utility’s avoided supply costs were
Our program costs were

The utility’s incremental measure costs were

Subsection 2: UCT Used (please fill in all blanks).

We calculated the UCT value of our program by dividing the value of our
avoided supply costs (capacity and energy) by the costs to our electric utility
(including administrative costs and incentives paid or rider exemption costs)
to obtain our commitment.

Our avoided supply costs were $ 23,524.22
The utility’s program costs were $ 445.37

The utility’s incentive costs/rebate costs were $ 4,860.00.
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Section 7: Additional Information

Please attach the following supporting documentation to this application:

Narrative description of your program including, but not limited to, make,
model, and year of any installed and replaced equipment.

See Attachment 1 - Self Direct Project Overview and Commitment for a
description of the project. See Attachment 6 - Supporting Documentation, for
the specifications of the replacement equipment 10-1599-EL-EEC for the work
papers that provide all methodologies, protocols, and practices used in this
application for prescriptive measures, as needed. Due to the length of time
since the equipment replacement, the make, model and year of the replaced
equipment is not available.

A copy of the formal declaration or agreement that commits your program to
the electric utility, including:

1) any confidentiality requirements associated with the agreement;

See Attachment 2 - Self Direct Program Project Blank Application
including Rules and Requirements. All confidentially requirements are
pursuant to the Retrospective Projects/Rules and Requirements that are
part of the signed application which is provided as Confidential and
Proprietary Attachment 3 - Self Direct Program Project Completed

Application.)

2) a description of any consequences of noncompliance with the terms of the
commitment;

See Attachment 2 - Self Direct Program Project Blank Application
including Rules and Requirements. All consequences of noncompliance
are pursuant to the Retrospective Projects/Rules and Requirements that
are part of the signed application which is provided as Confidential and
Proprietary Attachment 3 - Self Direct Program Project Completed

Application.

3) a description of coordination requirements between the customer and the
electric utility with regard to peak demand reduction;

None required because the resources committed are permanent
installations that reduce demand through increased efficiency during the
Company’s peak summer demand period generally defined as May
through September and do not require specific coordination and
communication to provide demand reduction capabilities to the
Company.
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4) permission by the customer to the electric utility and Commission staff
and consultants to measure and verify energy savings and/or
peak-demand reductions resulting from your program; and,

See Attachment 2 - Self Direct Program Blank Application including Rules
and Requirements granting such permission pursuant to the Retrospective
Projects/Rules and Requirements that are part of the signed application
which is provided as Confidential and Proprietary Attachment 3 - Self
Direct Program Project Completed Application.

5) acommitment by you to provide an annual report on your energy savings
and electric utility peak-demand reductions achieved.

See Attachment 1 - Self Direct Project Overview and Commitment for the
commitment to comply with any information and compliance reporting
requirements imposed by rule or as part of the approval of this
arrangement by the Public Utilities Commission of Ohio.

¢ A description of all methodologies, protocols, and practices used or proposed
to be used in measuring and verifying program results. Additionally,
identify and explain all deviations from any program measurement and
verification guidelines that may be published by the Commission.

The Company applies the same methodologies, protocols, and practices to
Self Direct Program retrospective projects that are screened and submitted for
approval as it does to prospective projects submitted through its Prescriptive
and Custom Programs. The Commission has not published a technical
reference manual for use by the Company so deviations can not be identified.
The project submitted is a prescriptive project and energy savings are
determined as described in Confidential and Proprietary Attachment 5 - Self
Direct Program Project Calculation, and 10-1599-EL-EEC for the work papers
that provide all methodologies, protocols, and practices used in this
application for prescriptive measures, as needed.

Published November 13, 2019 -11-



Project # 19-26305
Docket # 20-0029

. ] H HH Application to Commit
Ohlo PUbhc EJtI.I Ites Energy Efficiency/Peak Demand
Commission Reduction Programs

(Mercantile Customers Only)

Case No.: 20-0029-EL-EEC

State of 9'/\):;0

!EH&’ Pm)g\@' , Affiant, being duly sworn according to law, deposes and says that:

1. I am the duly authorized representative of:

DNV GL Energy Services USA Inc. agent of Ohio Power

2. I have personally examined all the information contained in the foregoing application,
including any exhibits and attachments. Based upon my examination and inquiry of those
persons immediately responsible for obtaining the information contained in the
application, I believe that the information is true, accurate and complete.

m. ;(‘!‘ Wmﬂ![ En |VQM
i of lal‘lt&Tltl a

Signature
Sworn and subscribed before me this 2 day of %ﬂ&‘& i Zﬁ/f‘ Month/Year

5&:»/4% @70% //Wxﬁ&-g&,@/

Signatire of official administering’ oath Print Name and Title

My commission expires on ___ 7 = & / _"_"249 2—.?-5

LINDA M. SCHMIDT
& Notary Public, State of Ohlo
T My Commission Explres 7-31-2022

Published November 13, 2019 -12-




Project # 19-26305
Docket # 20-0029

: Attachment 1
E ONHiIO Self Direct Project Overview & Commitment
A it of Amserican EreLtric Powar Page 1 of 1

Self Direct Project Overview & Commitment

The Public Utility Commission of Ohio (PUCO) will soon review your application for participation in AEP Ohio's Energy
Bfficiency/Peak Demand Response program. Based on your submitted project, please select by initialing one of the two options below,

ign and fax to 877-607-0740.
pemer Mame LAKEVIEW FARMS INC
ARP.19.26305
1700 GRESSEL DR, DELFHOS, OH 45833-9152
1600 Gressel Drive, DELFHOS; OH 45833
|8/22/2019
12/31/2017
74,229
ficaae
00
71
4.0
Please Choose One Below and Intrial
Self Direct EEC: 75% $4,860.00 ﬁ' G
12 Months (with possible extension up to
EE/PDR Rider Exemption |s2 montts after PUCO A I E:] .

Note: This is a one time selection. By sslecting EEC, the customer will recetve payment in the amount stated above. Selection of EE/PDR rider
exemption, will result in the customer not being eligible to participate in any other energy efficlency programs offered by AEP Ohio during the
period of exemption. In addition, the term of EE/PDR rider exemprion i3 subject to ongoing raview for compliance and could be changed by the
PUCO.

I¢ EEC hins been selected, will the Encrgy Efficicacy Funds selected help you move forward with other anargy afficieacy
YES NO

Note: Exemptions for periods beyond 24 monthe are subject hholn-hekortrmpdjmlmenu ey year to ensure that the sxemption accurately reflacts
the EEDR suvings, Applicants vanst K for venewsl for any exemption beyood 12 months.

Prolect Overview;
The Self Direct (Prescriptive) projcct that the above has completed and applied is as follows.

Non VED HVAC Fans/Motors with:

(4) AB 25B-B01IN104 PF525 240V 3PH 3HP IP20
(2) AB 25A-B011IN104 PF523 240V 3PH 3HF IP20
(3) AB 25B-DO10N104 PF525 480V 3PH SHP 1P20
(9) AB 25B-B017N104 PF525 240V 3PH 5HP IP20
(1} AB 22B-B024N104 AC DRIVE 3PH 7.5HP IP20
(3) AB 25B-B024N10d4 PF525 240V 3PH 7.5HP [P20

The documentation that was included with the application proved that the encrgy measuores applied for were purchased and installed.

By signing this document, the Mercantile custamer affirms its intention to commit and integrate the above listed energy efficiency resources Into the
utility's peak demand reduction, demand response, and energy efficlency programs. By signing, the Mercantile customer also agrees to serve as a
Joint applicant in any filings necessary 1o secure approval of this arrangement by the Public Utllities Commission of Ohio, and comply with any
information and compliance reporting requirements imposed by rule or as pari of that approval.

Ohle Power Company LAKEVIEW FARMS INC

ﬁ- 3‘- JULU-\_ By:_T:ag Nrrk el = éfﬁék
e 10/11/2019 e UP .4 3 P,

Dte: Manager Date: WI/ 7’Irl f



Application Guidelines

Final Applications must be submitted before November 15, 2019 in order to qualify for incentives identified in this application.
Please read and follow all the steps below to ensure your application is accepted and processed in a timely manner.

Step 1. Verify Eligibility

Customer must have a valid AEP Ohio account.
Equipment/measure must be installed at facilities
served by the AEP Ohio account,

Praject must produce permanent reduction in electrical
energy use (kWh).

All installed equipment must mest or exceed the
specifications in the application.

Please see Efficient Products for Business, Process
Efficiency and New ConstructionTerms and Conditions
or Self-Direct Terms and Conditions for program rules
and regulations.

Step 2. Complete Applicant Information

All fields in customer and project information sections
rmust be completed.
Contractor information must be completed if project is
not self-performed.

Step 3. Complete the Incentive Worksheet(s)

L]

Find and read specifications related to the project.
Choose the incentive category on the worksheet based
on installed equipment and specifications.

Complete all fields {fixture description, operating hours,
etc.) on the related worksheet.

Step 4. Sign Customer Agreement

Read theTerms and Conditions before signing and
submitting the application.

Sign Pre-Approval Agreement and submit the
application to reserve funds.

Sign Final Application Agreement and submit the
application after the project is completed to receive
funds.

CompleteThird Party Payment Release Authorization
ONLY if incentive payment is to be paid to an entity
other than AEP Ohio customer listed on the Applicant
Information page.

Attachment 2-Self Direct Program Project
Application Blank Including Rules and Requirements
Page1of5

AEP
OHIO

An AEP Company

Step 5. Submit Pre-Approval Application’
{For Self-Direct applications, skip to Step 6}

Submitting a Pre-Approval Application to determine

qualification and reserve program funds for a project is

strongly recommended.

All process efficiency projects require pre-approval.

Complete all fields in Pre-Approval Agreement.

Pre-Approval Application must be submitted with:

* Proposed scope of work {type and quantity of old
and new equipment must be listed}

¢ Specification sheets for all proposed equipment

¢ W.9 form

Submit application via email, fax or mail.

An inspection may be required during application

review; applicants requiring inspection will be

contacted for scheduling.

Step 6. Submit Final Application

Complete all fields for Final Application Agreement.

Update the application if measuresfequipment differs

from pre-application.

Final Application must be submitted with:

+ Dated and itemized material invoice

* External labor invoice (if applicable)

+ If Pre-Approval Application was not submitted,
include the documents listed on Step 5

¢ [If the project has a pre-approval, add the project ID
number on the top left field on page 2 as the AEP
Application Number

Submit application via email, fax or mail.

An inspection may be required during application

review; applicants requiring inspection will be

contacted for scheduling.

Self-Direct applications require additional steps. Please

see the Self-Direct Terms and Conditions for details.

AEP Ohio Business Incentives Program
700 Morrison Road

Gahanna, OH 43230
877-541-3048 | aepohiosclutions @aep.com

Visit our wehsite at AEPohia.com/solutions

'A Pre-Approval Application is not a guarantee of an incentive: the actual incentive will be based on the energy savings and equipment installed as determined in the Final Application.
Funds are reserved for 90 days, unless an applicant is granted an extension. The program team reseives the right 1o contact the customer before the reservation expiration date to ensure
that the project is moving forward. If the project is not underway, the reservation may be cancelled. Reserved funds are not transferable to other rojects, facilities and/or customers. A
waiting list will be established when funds become fully subscribed.




Attachment 2-Self Direct Program Preject
Application Blank Including Rules and Requirements
Page 2 of 5

Applicant Information s ABP Gompary

AEP Application Number AEP - _ _ - Application Type (Select One)

CUSTOMER INFORMATION

Business Name

Taxpayer ID - W-9Tax Status _(Select One)

CUSTOMER MAILING ADDRESS

Contact Name ContactTitle

Mailing Address City State OH _Zip
Phone Ext. Contact Email

How Did You Hear About the Program? AEP OH Energy Advisor

PROJECT INFORMATION

Project Name (if applicable)

Name as It Appears on Utility Bill

AEP Ohio Account Numbers for this Project

[] Check if mailing address and project site address are the same.

Project Site Address City State OH Zip
Building Type _ (Select One) Shift (Select One)

Annua! Operating Hours Building Area {sq. ft.}

Construction Type (Setect One) Does the facility have a data center? (5elect One)




Attachment 2-Self Direct Program Project
Application Blank Including Rules and Requirements

Page 3 of 5
IR 5
AEP
OHIO
Applicant Information 4 ABP Compary

CONTRACTOR INFORMATION

Company Name

Contact Name Title of Contact
Mailing Address City State OH Zip
Phone Ext. Contact Email

PRIMARY CUSTOMER CONTACT INFORMATION

Contact Name Title of Contact

Phone Ext. Contact Email ______

Who should we contact with questions about the application? [] Customer [J Contractor [] Energy Advisor

Incentive Summary Table

INCENTIVE CATEGORY TOTAL INCENTIVES
LIGHTING
HVAC
MOTORS & DRIVES
COMPRESSED AIR
REFRIGERATION/FO0D SERVICE
© MISCELLANEOUS
PROCESS EFFICIENGY
NC LIGHTING {SELF-DIRECT ONLY)
TOTAL INCENTIVES




Altachment 2-Self Direct Program Project
Application Bfank Including Rules and Requirements
Page 4 of 5

AEP Application Number AEP - _ _ - _ _ __ _ AEP

‘ OHIO

S
Customer Agreement PR

APPLICATION AGREEMENT

By signing this document, | agree to program requirements outlined in the measure specifications, Terms and Conditions
for the applicable program and Final Application Agreement. As an eligible customer, | verify the information is correct and
request consideration for participation under this program. Furthermore, | concur that | meet all eligibility criteria in order to
receive payment under this program.

Link to Efficient Products for Business/Process Efficiency Terms and Conditions, and Final Application Agreement
Link to Self-Direct Terms and Conditions, and Final Application Agreement

D Pre-Application Ei Final-Applicaticn

Project Completion Year _(Sefect One) Self-Direct

Project Completion Date Total Project Cost

Total Requested Incentive' Total Self-Direct Requested Incentive?
Print Name Date AEP Ohio Customer Signature

PRINT APPLICATION

'Incentives have a threshold of 50% of the project cost and total incentives paid to a threshold of $25,000 and Bid4Efficiency above that.
2Self-Direct incentives are 75% of Total Requested Incentive, after 50% of the project cost threshold and tiering is applied.

Efficient Products for Business, Process Efficlency & Seif-Direct | Program Application - November 2018 4




Attachment 2-Self Direct Program Project
Application Blank Including Rules and Requirements
Page 5 of5

AEP
OHIO

Third Party Payment Release an AEP Compeny

THIRD PARTY PAYMENT RELEASE AUTHORIZATION (NOT APPLICABLE TO SELF-DIRECT)

Complete this section ONLY if incentives check should be made out in any way other than to the AEP Ohio customer exactly
as their name appears on the AEP Ohio account.

Make checks payable to: Company/individual

Mailing Address City State OH Zip
Phone Ext.
Taxpayer |0 of 3rd Party - W-9Tax Status

By signing this document, | authorize the payment of the incentive 1o the third party named above and understand that |
will not receive the incentive payment from AEP Ohio. | also understand that my release of the payment to a third party
does not exempt me from the program requirements outlined in the measure specifications, Terms and Conditions, and
Final Application Agreement.

Print Name Date AEP OChio Customer Signature




Technical Data

Attachment 6 Supporting Documentation
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PowerFlex 4 and 40 AC Drives
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Attachment 6 Supporting Documentation Project # 19-26305
Page 2 of 142 Docket # 20-0029
PowerFlex 4 and 40 AC Drives

Product Overview

Providing users with powerful motor speed control in a compact, space saving design, the Allen-Bradley® PowerFlex" 4 and
40 AC drives are the smallest and most cost-effective members of the PowerFlex* family of drives. Available in power ratings
from 0.2 to 11 kW (0.25 to 15 HP) and in voltage classes of 120, 240, 480 and 600 volts, PowerFlex 4 and 40 are designed
to meet global OEM and end-user demands for flexibility, space savings, ease of use and are cost-effective alternatives for
speed control of applications such as machine tools, fans, pumps and conveyors and material handling systems

B

il
|

It iyt

»

Reference Materials

For additional PowerFlex 4 and 40 data and general drive information, refer to the following publications:

Title Publication Online

Powerflex 4 User Manual 224-UM001 s rockwelautomation memditeature
PowerFlex 40 User Manual 22B-UMO001
Wiring and Grounding Guidelines for PWM AC Drives DRIVES-INOO1

Preventive Maintenance of industrial Control and Drive System Equipment DRIVES-TD0OO1

Safety Guidelines for the Application, Installation and Maintenance of Solid State Control 5a1-1.1

For other information, contact Allen-Bradley Drives Technical Support:

Title Online
Allen-Bradley Drives Technical Support waw.ab com/support/abdrives

Shaded areas are applicable to PowerFlex 40 only.
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PowerFlex 4 and 40 AC Drives

Packaging and Mounting

Installation can be a virtual snap using the DIN rail mounting feature on
A and B frame drives. Panel mounting is also available, providing added
flexibilicy.

Flange mount drives are available to reduce overall enclosure size.

Zero Stacking™ is allowable for ambient temperatures up to 40 °C, saving
valuable panel space. 50 °C ambient temperatures are permitted with
minimal spacing between drives.

Integral filtering is available on all 230V single phase ratings, providing a
cost-effective means of meeting EN55011, Class A and B EMC
requirements. External filters provide compliance to Class A and B
requirements for all PowerFlex 4 and 40 ratings.

An optional IP30, NEMA/UL Type 1 condnit box is easily adapted to
the standard IP20 (NEMA Type Open) product, providing increased

environmenral ratings.

IP66, NEMA/UL Type 4X/12 (Indoor) for mounting directly in the
product environment. Listed by UL to resist dus, dirt, etc. and survive
high pressure water spray. Also certified by NSF to ensure conformity
with international food equipment standards.

Start Up, Programming and Operation

An integral keypad provides out of the box operation using the local
potentiometer and control keys.

The 10 most common application parameters are contained in the Basic : Kl =3 vouts

[}
P ANPS
Program Group, making programming fast and easy. Bt

The programming keys have the same function as all other PowerFlex
drives, so if you can program one PowerFlex drive, you can program them

all.

4 digit display with 10 additional LED indicators provides an incuitive
display of drive status and information.

Integral RS-485 communications can be used for programming from a @ Atlon-Bradicy
PC. It can also be used in a multi-drop network configuration. A serial
converter module provides connectivity to any controller with a DF1
port.

A NEMA/UL Type 4X remote and NEMA/UL Type 1 hand-held

LCD keypad provide additional programming and control flexibility,
both featuring the popular CopyCat function.

Rackwell Automation Publication 22-TOGO1I-EN-P - June 2013 3
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Optimized Performance

* Removable MOV to ground provides trouble-free operation when used on ungrounded

distribution systems.

» A relay pre-charge limics inrush current.

o Integral brake transistor, available on all ratings (except no brake version), provides

dynamic braking capability with simple low cost brake resistors.

o DIP switch seccable 24V DC sink or source control for control wiring flexibility.

o 150% overload for 60 seconds or 200% overload for 3 seconds provides robust overload

protection.

+ Adjustable PWM frequency up to 16 kHz ensures quiet operation.

Sensorless Vector Performance

PowerFlex 4
» Drive automatically provides auto boost (IR
compensation) and slip compensation.

* Provides excellent speed regulation and high levels of
torque across the entire speed range of the drive, and
improved speed regulation even as loading increases.

Sensorless Vector Control

PowerFlex 40

* Sensorless Vector Control provides exceptional speed
regularion and very high levels of torque across the
entire speed range of the drive.

» The Autotune feature allows the PowerFlex 40 to adape
to individual motor characreristics.

Performance

« This geaph depicts the ability of 2 PowerFlex 40 drive to
accelerate into at least 150% load. A PowerFlex 4 will
perform similarly, but with a slighely higher acceleration
time,

e At 100% motor load, the drive will run the motor at
synchronous speed.

» Excellent current regulation.

s Linear acceleration.

» Bestin class digital input response time and
repeatability.

AB PowarFlex 4 3Hp - High Speed

3.0 I I
25
20 1 4 _—
15 X "‘\ ~
1.0 \
= 035
0o
0 10 20 30 40 50 80 70 8o 90 100
Frequency (HZ}
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3.0 T 1T
a5 -+ | ——L —
g 20— = —— —
L 15 F . S ———‘-\+ Tﬁ —t—
3 1.0 4 - 4+ 1 | |
g 10 + +
2 u_5<l. B (R N N N N { ]
0.0 + — — 1 —
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PawerFlex 4 and 40 AC Drives

Performance

¢ Sensorless Vector Control develops high torque over a wide speed range

1/0

Communications

and adapts to individual motor characteristics.

Variable PWM allows the drive to outpur more current at low
frequencies.

Integral PID functionality enhances application flexibility.

Timer, Counter, Basic Logic and StepLogic™ functions can reduce
hardware design costs and simplify control schemes.

~ Timer function: Relay or opto outputs controlled by drive
performing timer function. Timer is initiated by activating a digital
input programmed as “Timer Start.”

~ Counter function: Relay or opto outputs controlled by drive
performing counter function. Counter function is activated by a
digital input programmed as “Counter Input.”

- Basic Logic: Relay or opto outputs controlled by status of digital
inputs programmed as “Logic Inputs.” Performs basic Boolean logic.

- StepLogic: Logic-based steps using preset speed settings. Each step
can be programmed for a specific speed, direction and accel/decel
profile. Drive outputs can be used to indicate which step is being performed.

Analog Signal Follwer

Two (2) Analog Inputs (one unipolac and one bipolar) are Drive 1 Drive 2
independently isolated from the rest of the drive [/O. These inpucs Analog Out Analog In
can be toggled between via a digital inpuz.

Three (3) fixed and four (4) fully programmable Digital Inputs
provide application versatility.

One (1) Analog Output is DIP switch selectable for either
0...10V or 0...20mA. This scalable, 10-bit output is suitable for
metering or as a speed reference for another drive.

Twe (2) Opto Outputs and one (1) form C relay outpur can be
used to indicate various drive, motor or logic conditions.

Integral communication cards such as DeviceNer™, EtherNet/IP™,
PROFIBUS™ DP, LonWorks® and, ControlNet™ can improve machine
performance.

The DSI Wireless Interface Module (W1M) provides a wireless
communication interface berween a Packet PC, laptop computer or
desktop compurer equipped with Bluetooth® wireless technology, and any
Allen-Bradley® product supporting the DSI™ protocol.

Field installed option allows for future addition of stand-alone drives to a
network.

Online EDS file crearion with RS NetWorx™ providing ease of set-up on a
necwork.

Rockwell Automation Publication 22-T0001(-EN-P - June 2013 H
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Versatile Programming and Network Solutions

» PowerFlex 4 and PowerFlex 40 are compatible with
any device that acts as a RTU Master and supports
standard 03 and 06 RTU commands.

A network can be configured using PowerFlex 40
drives with optional communication cards for high
performance and flexible configuration capabilities.

BACnet
ControlNet
DeviceNet
EtherNet/IP
LonWorks
PRCFIBUS DP

A multi-drive solution can be reached using a single
PowerFlex 40 DeviceNer option, with the ability for
up to five drives to reside on one node.

be used in a multi-drop network configuration, A

serial converter module (SCM} provides connectivity

to any controller with a DF1 port. The SCM can be
eliminated if the controller acts as a RTU Master.

PC Programming Software

Through the use of a Serial Converter Module and
DriveExplorer™ or DriveTools™ SP software,
programming can be greatly simplified.

DriveExplorer Software

» View and modify drive and adapter parameters in

amethod similar to the file management capability
of Microsoft Windows Explorer.

Operate the drive via an on-screen Conirol Bar,
which is a tool that allows you to start, stop, and
change the speed reference of the drive.

Save, restore and print parameter information.

Compare current parameters with factory defaults
or previously saved parameter values.

Edit, upload and download parameters.

DriveTools SP Software

Online and offline programming capability

In-grid and dialog-based parameter editing

Integrated HTML Help architecture

Integral RS485 communications enable the drives to

— -I'Ih . 1 o 5
ST - - B - o
up to 31 Powerflex 4 or PowerFlex 40 drives
Network Communication »
Node 1 Hde 3
PowerHex 40 Powerflex 40 PowerFlex 40
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PowerFlex 4 and 40 AC Drives

Use the chart below to assist in determining which product is most appropriate for an application.

Feature
Catalog Reference 225
(1.1)1.5HPISY, 18 {(LN1.SHPMISY, 18
{2.2) 3HP/230Y, 1o {2.2) SHP/B3OV, 10
{3.7) SHP/230V, 30 (7.5) 10 HP/230V, 3
{3.7) S HP/460V, 30 (11.0) 15 HP/450V, 30
Maximuom (kW)HP Rating/Input Voltage {11.0) 15 HP/600V, 30
150% for 60 seconds 150% for 60-seconds
Overload Capacity 200% for 3 seconds 200% for 3 seconds
1P30, NEMA/UL Type 1 Option ® [ ]
IP66, NEMA/UL Type 4%/12 (Indoor) oY

Internal - 1e, 230V

Internal - 10, 230V

EMCFiltering External - Afl 1e, 115V and 36 Ratings External - Alf 10, 115 and 3o Ratings
® [
DIN Rail Mounting Standard {Through 5 HP)
Integral Keypad with Speed Pot [ ] [ ]
Keypad - Remote LCD o L]
Keypad CopyCat Function ® ®
Control Type Vilz Sensorless Vector & ¥/Hz
® @
Internal DB Transistor Not available an no brake models.
Preset Speeds 4 8
Carrier Frequency 2...16kHz 2...16kHz
Skip Frequency [
@
Process Control Loop (PO}
SteplLogic Functionality @
Timer/Counter Functions o
Control Voltage 24V sink/source 24¥ sink/source
3 fixed for START/STOP/REV 3 fixed for START/STOP/REV
Discrete Inputs 2 fully programmable 4 fully programmable
1 2

Analog Input - Unipolar

{0...10¥or4...20mA}

(0...10Vand 4...20mA)

Analog Input - Bipolar

1
(- 109 &

Analog Response 2 Hz (500 ms) 100 Hz (10 ms)
Relay Output 1-N.O/N.C. dry contact 1- NOMN.C dry contact
Digital/Optocoupler Qutput 2

®
Analog Dutput {0...10Vor4...20mé)
Integral RS485 [ ] ®
R$232 (Requires wise of Serial Converter Module) [ ] [ )
BACnet o' []
ControlNet ol )
DeviceNet o ®
EtherNet/IP o'l ®
LonWorks o [ ]
PROFIBUS DP o' ®

{1} With 22-XCOMM-DC-BASE External mounting kit.
(2) Frame Bonly.

{3} When using bipolar input, the 0. .. 10V unipolar input cannat be used.
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.
Catalog Number Explanation
Pasition
12 4 5 6-8 9 10 H 2 13-14
22A - A 1P5 N 1 4 AA
a b c d e g h
a cd e
Drive Rating HIM
Code Type 380-480V Thres-Phase Input Code Interface Modute
22A Powarflex 4 Code Amps kW (Hp} i Flxed Keypad
228 PowerFlex 40 1P4 1.4 0.4 (0.5
2P3 23 0.75 (1.0} F
b ARO 40 1.52.0 Emission Class
Vottage Rating gro 50 2260 Code Rating
Code Voltage Ph. o010 L 406.0 0 Not Filtered
v 120V ac 1 012 12 5505 1 Fitered
A T e 017 17 7.5 (10)
A 20V ac = 024 24 11 (15) .
0 He0ac = . Brake IGBT
£ S00viac = = Code Description
Rating 3 Without Brake
ct 450-600V Three-Phasa Input 2 With Brake
Rating Code Amps kW (Hp)
100-120V Single-Fhase Inpin 1R 7 8750.9 h
Tode Amps W T 3P0 3.0 15{2.0)
2P3 2.3 0.4 (0.5 452 Al cE() Optional
PO 50 0.75 1.0 :g: :': ;': :‘;’g; Code = N:'pf:‘:u ‘
| il o asal T Istom
BP0 8.0 1.1 (1.5) s s T AA through 2Z fimware
c2 019 19 11 (15)
Rating d
200-240V Single-Phase Input
Code Amps KW (Hp} Enclosura
2F3 23 04 (0.5 Code Enclosure
5PO 5.0 0.75 (1.0) G - PGS, NEMAAIL Type 4X -
BP0 8.0 1520 ange Mo;;u;e Icg,ngr'n NEMA/UL
e 12 2280 Replacement Plate Drive - 1P20,
v NEMA/UL Type Open
c3 Contact factory for ordering
Information.
Rating N | Panel Mount - 1P20, NEMAUL Type
200-240V Three-Phase Input Open
Code Amps kW (Hp)
2P3 23 0.4 (0.5) " Check availability bafore ordering.
5P 5.0 0.75 (1.0)
8P0 8.0 1,5 (2.0
012 12 2.2 (3.0)
017 175 37(.0
024 24 5.5 (7.5)
033 33 7.5 (10}
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Product Selection
1P 20 FI& ge IP 66, UL Type 4X | IP20 Fllalrge
Drive Ratings PowerFlex 4 Mount PowerFlex 40 Panel Mount Mount -
i Output Frame Output | Frame
Input Voltage | kW HP Current | Catalog Number | Size CatalogHumber | Curvent | Catalog Kumber | Size I Catalog Number | Catalog Number
VSO0t | 02 | 025 [ 15A DAVIPSNIO4 | A | RAVIPSFI4 | — 11— = |- —
;:2:::} (04 o5 |23 DAVIPINIG | A 22A-V2P3FI04 13A 2BVIPINI4 |8 22B:V2P3C104 HIB-VIPIF104
075 [ 10 [ 454 | 22a-vapsNiod B 22AV4PSF104 504 226-V5PON104 B 228-V5POCT04 2iB-V3POF104
11 {15 [eoa [ averowiod B 22A-VGPOF104 6.0A 226-V6PONID4 | B 22BNEPOCIO4 22B-VEPOF104
MVSOf60H |02 | 025 | 14A | 2A-MPANIOZ | A - — - - |- - !
L ::;S:KE 04 |05 | 2iA AP | A
No filter 075 (10 | 36A 22A-A3PEN103 A - - —
15 |20 | 68A 22A-A6PEN103 B — — -— — — =
(22 [30 |96 | 228-A3PENI03 B — — — = J=
20VSOf60Hz | 02 [ 025 | 14A DA-AIPNIIE (A
1-Phase To4 |05 l21a | 2aApw3 A = .
m:w;m lers [10 [360 | 2aaeeNtiz [ - - - — |= -
= Type" EMC 15 [20 |68A 22A-AEPEN113 B — — — — — -
e 0 Ta0 [es [aaaesnz B | - [ B
MOVSOEOHZ |02 | 035 | 1SA | 22A-AISNIIA A | — -
:{ﬁ’::‘:::egm b4 Jos |am [ammpsne [ = 23A uimpe (B [ =
*SType ENC 075 |10 | 454 220-A4P5N114 A — SOA 228-A5PONT14 ] | - —
Filter " 15 |20 |30A DA-ABPONTIA | B | lam 22B-ASPONT14 B |
22 |30 |[— - | | 120A | 22B-A012N114 C | -
240¥50/60Hz 02 | 025 | 154 2A-MPSNI0A (A 22A-AIPSF104 | — — — — —
:‘::‘:::r 04 |05 |23 2AAIINI0SE A | 22A-A2P3F104 | 23A 2B-A2P3N104 [ 228-A2P3C104 DBAPIFE
075 |10 | 454 DAMPSHIO A | 22A-APSF104 | S0A | 22B-ASPONTO B 22B-ASPOCI04 27B-ASPOF104
15 |20 |304 220-ABPON104 B 22A-ABPOF104 | 8.08 22B-ASPON104 B 228-ABPOCI04 228-ASPOF104
. T R N Jroa Tapaommm C - 2BAOFI
MOVS060HE {02 | 025 | 15A DABIPSNI A | 22A-BIPSF104 | — - - - | — o
m:::: 04 105 |[23a 12A-BIP3IN104 A 22A-B2P3F104 | 230 DEBIPINI0S B 228-B2P3C104 27B-BIP3F104
075 |10 | 45A 22A-B4PSN104 A 22A-B4P5F104 | 5.0 22B-B5PON104 [ 228-B5POC104 228-B5POF104
15 20 |soA 22A-BBPON104 A 22A-BSPOF104 | 8.0A 228-B8PON1O4 B 228-B3POCIO4 228-B3POFI04
22 |30 |12 RA-BIN4 B | 22A-B012F104 | 1204 | 228-8012N104 ] 228-B012C104 226-B012F104
37 Sh [ 173 22A-BO17N104 B 22A-BOTTF104 | 1758 | 22B-6017H104 B 228-B017C104 228-B017F104
55 s | — — 240 | 22B-B0OZ4N104 ¢ — 228-B024F104
o 750 oo | — - I— 1—  Ison |»eemawie | | — 0B-8033F104
430VS0/60H |04 [0S | 14A RADIPANIY A | 22A-D1P4F104 | 144 IBOIPNIG | B 228-D1P4C104 2B-DIPFIA
;n"gi‘:; 075 |10 [ 23A DA-DIPINIOA A 22A-D2P3F104 | 234 22B-D2P3N1D4 228-D2P3(104 22B-D2P3F104
15 |20 | 4ba A-DAPONID4 | A | 22A-D4POF104 | 404 22B-D4PONID4 | B 228-D4P0C104 22B-D4POF104
22 |30 [60A DA-DPONIS | B | 22A-D6POF104 | 6.0A 2B-DPONTO4 | B | 228-D6P0C104 | 228-DSPOF104
37 150 [87A 22A-D8PTN104 ; ] | 22A-DBP7F104 | — — — — —
40 |50 |— = | | 105A | 22B-D010N104 B 228-D10C104 228-D010F104
55 |15 | — = I 120A | 228-D012N104 c - 278-D012£104
75 Jwa | — — [ =- = 1704 | 228-D017N104 C — | 228-D017F104
no jise | — — - = 2404 | 228-DO24N104 C — 228-D024F104
s0ovso/e0H: (075 |10 | — — ! 17A 22B-E1PIN104 B 228-E1P7C104 228-E1PTFI04
3-Phase 15 |20 |— - - = 104 22B-E3PON104 B 228-E3P0C104 278-E3P0F104
SeHiiey 22 |30 | — - — = azh | 2B-E4P2NIOA NBEPI0L | 22B-E4P2FICA
a0 |50 | — . = I[= 6,64 22B-E6PEN1D4 DREGPECI04 | 22B-EGPGFIO
ss |15 | — = - 994 22B-E9PIN104 C — 228-E9P9F104
75 (w0 | — . - — 1204 | 22B-E012M104 4 — | 228-E012F104
_ no {0 1— — e = 1908 | 226-E019N104 C - | 228-E019F104

{1 This filter is suitable for use with a cable langth of at least 10 meters for Class A and 1 meter for Class B environments.
(2} Meets IP40/54/65 [NEMA 1/12/4/4X) when installed in an enclozure of like rating.
(3} Requires use of external DC Bus Inductor or AC Line Reactor.

Shaded areas are applicable to PowerFiex 40 anly.
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PowerFlex 4 and 40 AC Drives
»
User Installed Options
IP30/NEMA 1/UL Type 1 Conversion Kit
Drive  |PowerFlex4 PowerFlex 40
Item Description Frame |Catalog Number™ |Catalog Number™
IP30/NEMA 1/UL Type 1 Kit Field installed kit. Converts drive to IP30/NEMA 1/UL Type 1 endlosure. Includes conduit box with mounting | A 22-1BAA
serews and plastic top panel. B 72-IBAB 22-1BAB
C = 22-1BAC
{IFB0NEMA 17UL Type 1 Kitwith [ Field installed kit. Converts drive to IP30/NEMA 1/UL Type 1 endiesure. Includes communication option | B - 22-J6(B
{ommunication Optien conduit box with mounting screws and plastic tap panel. ¢ = 29B0C
{1} For pricing infarmation, refer to the PowerFlex 4 Price List, publication 22A-PLO01 and PowerFlex 40 Price List, publication 228-PLO01.
Human Interface Module Option Kits and Accessories
ftem Description Catalog Number'”
Remote Human Interface Modules | LCD Display, Remote Panel Mount, Digital Speed Control, CopyCat capable, IP66 22-HiM-Q2S
(HIMs§ {NEMA Type 4%/12) indoor use only. Indudes 2.0 meter cable,
L(D Display, Remote Handheld, Digita! Speed Cantrol, Full Numeric Keypad, CopyCat capable, IP30 22-HiM-A3
\NEMA Type 1). Includes 1.0meter cable. Can be panel mounted with optional Bezel Kit
Remote Handheld, Wireless Interface Module with Bluetooth®* technology, IP30 (MEMA Type 1. 22-WiM-N1
Panel Mount with optional Bezel Kit.
femote Panel Mount, Wireless Interface Module with Bluetoath® technology, IP66 (NEMA Type 4X/12) 22-WIM-N4S
indoor use only,
Bezel Kit Panel Mount for LCD Display, Rzmote Handheld unit, IP30 {NEMA Type 1). Includes a 22-RMSEBL-C20 cable. 22-HiM-81
DSYHIM Cahle DSI HIM Cable (DSI HIM to RJ45 cable}
+ 1.0 Meter (3.3 Feet) 22-HIM-H10
+ 2.9 Meter (9.51 Feet) 11-HIM-H30
(1) Fer pricing infarmatien, refer to the PowerFlex 4 Price List, publication 22A-PLOGH and PowerFlex 40 Price List, publication 228-PLOGT,
Communication Option Kits
Item Description Catalog Number "
Sesial Converter Module (RS485 | Provides serial communication via DF protocol for use with DriveExplorer™ and DriveExecutive™ software, Smat Self-powered Serial 22-50M-232
toR5232) Converter {RS-232) includes:
+  DSItoRS232 serial converter
»  DriveExplorer Lite Version 3.01 or later
+ 1203-SFCand 22-RI45(BL-C20 Cables
Serial Cable 2.0 meter serial cable with a lucking low profile connector to-connect to the serial converter and a 9-pin sub-miniature [ female connector | 1203-SFC
ta connect to a computer.
Null Cable Converter For use when connecting the serial converter to DriveExplover on a handheld PC. 1203-5NM
Universal Serial Bus™ (US8) Provides a direcy, isolated USB connection for use with DriveExplorer and DriveExecutive software, Includes 2.0 meter USB cable, 20-HIM- | 1203-USB
Converter H10 and 22-HIM-H10 cables.
051 Cable 2.0meter RI45 to R145 cable, male to male connectors, 22-RIASCRL-C20
Splitter Cable RJ45 one to two port splitter cable. AK-UG-RM5-5C1
Terminating Resistors RJ45 120:0hm resister (2 pieces). AK-UD-RM3-TR1
Terminal Block RI45 Two position terminal block {6 pieces). AK-U0-RI45-TB2P
External DS Communications Kit | Extemal communications kit for 22-COMM Communication Adapters. Multi-Orive capability allows connectivity for up to S drives. 22-XCOMM-DC-BASE
External Comms Power Supply  {Optional 100. .. 240V AC power supply for external DSI communications kit 20-X(OMM-AC-PS1
Communication Adapters Embedded communication option for use with the PawerFlex family of drives.
Requires a Communication Adapter Cover (Ordered Separately).
« BACnet 22-COMM-B
»  ControlNet 22-(0MM-(
+  DeviceNet 22-(0MM-D
«  EtherNet/1P 22-(0MM-E
+ LonWorks 22-(0MM-L
«  PROFIBUS DP 22-(0MM-P
Compact /0 Madule Provides 3 channels that can be individually configured for Single, Muti-Drive, and Modbus RTU modes. 1769-5M2
Communication Adapter Covers | Houses the aptional communication adapters. These covers add 25 mm (0.98 in.) to the overall depth of the drive.
+ PowerFlex 4¢ Drive Frame B 228-C(8
«  PowerFlex 40 Drive Frame ( 228-((C

(1) For prang information, refer to the PowerFlex 4 Price List, publication 22A-PLO0Y and PowerFlex 40 Price List, publication 228-PLOOT.

Shaded areas are applicable to PowerFiex 40 only.
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PowerFlex 4 and 40 AC Drives
PC Programming Software
Ttem Desaiption Catalog Number
DriveTools SP Software “Windows™ based software package that provides an intuitive means for monitoring or configuring Allen-Bradley drives and 9303-4DTEQTENE

communications adapters online and offline.

Compatibility: Windows 98, ME, NT, 4.0 {Service Pack 3 or later), 2000 and XP. (!

DriveExplorer™ Software

*Windows" based software package that provides an intuitive means for monitoring or configuring Allen-Bradley drives and 9306-4EXPOTENE
communications adapters online and offline,

Compatibility: Windows 98, ME, NT, 4.0 {Service Pack 3 or later), 2000.and XP. (!

{1} See wwab.comideives! for support devices.

DC Bus Inductors
Input Voltage kW HP Amps Inductance {mh) | MTE Catalog Number
240V 50/60 Hz 3-Phase 55 75 32 0.85 32RB001
75 10.0 40 0.5 A0RB0OT
480V 50760 Hz 3-Phase 55 75 13 375 18RED04
75 10.0 25 40 25RB005
1.0 15.0 12 268 32RB003
GOV 50/60 Hz 3-Phase 55 15 12 6.0 12RB004
7.5 10.0 13 6.0 18RBO05
110 150 25 40 j25RB00S

Shaded areas are applicable to PowerFlex 40 only.

Rockwell Automation Publication 22-TDO1I-EN-P - June 2013 1n



Attachment 6 Supporting Documentation Project # 19-26305

Page 12 of 142 Docket # 20-0029
PowerFlex 4 and 40 AC Drives
Dynamic Brake Resistors 3% Line Reactors
Brive Ratings owerflex4 [PowerFlex 40 Input | J:::ldamental axContin- _inductance [Watts Eatalog
InputVoltage [KW |HP [CatalogNumber™ |atalogNumber™  Voltage |I(W [HP  jAmps ous Amps  jmh lloss  |Number®
120VS0/60H: M2 025 [AK-RZ-D91PS00 = 1N Bz b2 p ] 120 TEW 13213024
1-Phase %n.s -R2-091P500 - ;ﬁ’:ﬁ:z 4 05 B . fizo w snames
b7 [0 M 75 10 @ 2 5.0 W 1321-3R8-B
11 15 (hcR2-091P500 s 20 & 2 15 195W [1321-3R6-A
UVSORON: 52 P25 [NKRIO9IPSOD | B2 Bo o 18 1.2 BeW 132138124
1-Phase 4 PS5 [AK-R2-091P560 - Y T 7 o8 B5W  [13213MEA
75 10 AR-R2-031P500 5 s b5 a7 5 05 BW 132130254
15 [0 AK-R2-091P500 i 75 poo b5 525 0.4 W 132130354
b B PRz 0477500 T T ] ) T3W (13213828
AWSOH Pl BB KRS0 - ook ps ok 3 Bo W |33k
3-Phase S RKR2O9IPSG0 — BETH] 3 65 Gow 13713048
0| AK-R2-097P500 p2 o 12 5.0 I53W [1321-3R8-C
20 ACR209TPS00 7 50 h2 i psw  [1321-38-8
22 po | T AK-R2-047P500 =R TZIE i i nw  [sramze
37 5O AK-R2-047P500 55 s 2 18 25 MW [1B213R128
55 05 |- TR IT e D 75 oo 18 %] s W [1B213RER
75 00 - W M0 150 |15 Bis 12 saW |21 358
480¥50/60H; 0.4 05 WK-R2-360P500 600V s oo 3 0.0 11.3W 113213828
3-Phase 075 o AKR2-360P500 S0/60Hz 5 Tro [ 3 - F.s WW (13213048
T T AKR2-360P500 ;::ftﬁ b2 bo 0 T W 13213048
21 Go AK-R2-120P1K2 Ho 50 B 12 50 253W 1321-3R8-C
Mo 50 AK-R120PIK2 is @5 2 18 5 3w [1321-3R12B
5 05 F s oo iz 18 os 3IW |13213R12-B
s oe | : R 120012 110 1150 18 b7 15 MWW [13213R13-8
ne 50 - kR0 (1} Catalog numbers listed.are for 3% impedance open style units, NEMA Type 1 and 5% impedance reactor
600V 50/60 Hz J5ope - FK'RI'35°|’5W types are also available. Refer to publication 1321-TD001,
3-Phase hs [0 K-R2-360P500
o Filter 27 B0 K- 120012
TITES Ex-az-mmu
55 s | KK-R2-120P1X2 |
75 100 AK-R2-120P1K2
Mo 150 - BCR-OPIZT

{11 Resistors listed in this table are rated for a minimum 5% duty cycle. See
publication PFLEX-AT001 for additional information.
{21 Requires two resistors wired in parallel.

Shaded areas are applicable to PowerFiex 40 only.
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Powerflex 4 and 40 AC Brives
PowerFlex 4 EMC Filters PowerFlex 40 EMC Filters
Drive Ratings S Type Filter L Type Filter Drive Raling_s S Type Filter L Type Filter )
Input Vohage fow  Joe  |catalog Number'™  |Catalog Number ™ InputVoltage [kW [HP | Catalog Number ‘") | Catalog Number
120vsoe0H; o2 Jos |- D2-RFO10-AL oVs0/E0H: b4 [0S |- 22-RF015-BL
L ps o5 | 22-RF0T0-AL 1-Phase bs [0 |- 22-RF018-6L
s o |- 22-RFO18-BL pr hs |- 22-RF018-8L '
A0vs/eo o2 Jos  [¢ 22-RF010-AL u0vso/e0H:  [p4 Jos 22-RF018-6L
1-Phase 04 fJos @ 22-RF010-AL 1-Phase 075 o @ 22-RF018-BL
ors o @ -RFO10-AL 15 [0 @ 22-RFO18-BL
5 e @ 22-RFO18-BL 2 e @ 22-RF025-CL
240V 50/60 Hz 02 [025  [22-RFOPS-AS 22-RFOPS-AL 240V 50/60 Hz 04 05 [12-Rp2185 2-RF021-8L
3-Phase 04 {05 |22-RFOPS-AS 22-RFSPSAL 3-Phase 075 10 [n2-eron-ast 22-RF021-BL
075 [10  [22-RF9PS-AS 12-RF9PS-AL 15 20 [2-Rronss™ 22-RFOZ1-BL
15 |20 [22-RE9PS-AS 12-RF9P5-AL 22 o |2aronas™ 22-RFOZ1-BL
22 30 [22-Re021-85 22-RF021-BL 37 |50 [22-RF02Bs 22-RF02)-BL
37 [0 |22-RF021-85 22-RF021-8L 55 |15 [ 21-RF034-CL
480V 50/60 Hz 04 [o5  [2-ResPTAS 12-RFSP7-AL 75 oo [28M034G 22-RF034-CL
3-Phase 075 10 [22-ReSP7-AS 22-8F5P7-AL 430V 50/60 Hz 04 05 [22-RF012-BS 22-RFO12-BL
15 20 [22-RESP7-AS 22-RESPT-AL 3-Phase 075 |10 [|1-RF012-85 22-RF012-6L
22 30 [22-Rro12-85 22-RF012-BL 15 20 [R2-RR012-85 21-RFO12-BL
40 [50  [22-RF012:85 22-RF012-BL 22 [0 [z2-RF01Z-BS [22-RF012-BL
40 |50 1-RF012-8S 22-RF012-BE
55 75 [2-Re018-G5 20-RFO18-CL
75 |00 [22-RF018-G5 22-RFO18-CL
100 150  [|22-RF026-5 22-RFO26-CL
600V 50/60 b2 0rs 10 |- 21-RFBPO-BL
3-Phase 15 20 |- 23-RF8PO-BL
12 Bo |- 22-RESPO-BL
THEEEE 22-RF3P0-BL
s 715 |- 22-RFO15-(L
75 oo |- 22-RF015-00
no (150 |- 22-RF024-CL

(1) Thisfilter is suitable for use with a cable length up to 10 meters for (ass A and 1 meter for Class B environments.
{2) Drives are avatable in these ratings with internal °$ Type” filters,
(3)  This filter is suitable for use with a cable length up to 100 meters for Class A and 5 meters for Class B environments,

(4)  Filter must be Series B or later.

PowerFlex 4 & 40 Spare Parts

Description Catalog Number
PowerFlex 4 Fan Replacement Kit - Frame A | SK-UT-FANI-AY
_Powerflex 4/40 Fan Replacement Kil - Frame B, 1 Fan SK-U1-FANT-B1
PowerFlex 4/40 Fan Replacement Kit - Frame B, 2 Fans SK-U1-FAN2-81
PowerFlex 40 Fan Replacement Kit - Frame €, 1 Fan SKUT-FANL-CL

PowerFlex 40 Fan Repfacement Kit - Frame £, 1 Fan {15 HP}
PowerFlex 4 Frame A Cover with Power Terminal Guard
PowerFlex 4 Frame B Cover with Power Terminal Guard

SKUT-EANT-Q
| SKCUT-ACVRI-A1
SK-U1-ACYR1-B1

PowerFlex 40 Frame B Cover with Power Terminal Guard

SK-UT-BCVR1-B1

PowerFlex 40 Frame C Cover with Power Terminal Guard

SK-U1-BCVR1-C1

Shaded areas are applicable to PowerFlex 40 only,

Rockwell Automation Publication 22-TD0011-EN-P - June 2013
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PowerFlex 4 and 40 AC Drives

Installation Considerations

PowerFlex 4 and 40 drives have the following builc in protective features to help simplify installation,
+ Ground fault protection while starting and running ensures reliable operation
» Electronic motor overload protection increases motor life
» Removable MOV to ground ensures compatibility with ungrounded systems
s GkV transient protection provides increased robustness for 380...480V system voltages

There are many other factors that must be considered for optimal performance in any given application. The block diagram
below highlights the primary installation considerations. Consult the PowerFlex 4 or PowerFlex 40 User Manual,
Publications 22A-UMO001 or 22B-UM001 available online ar www rockwellautomation.com/literature. for detailed
recommendations on input power conditioning, CE conformance (EMC filtering), dynamic braking, reflected wave
protection, motor cable types and motor cable distances.

Block Diagram

é)) -« Branch Circuit Protective Devices — See Specifications on gage 19

———._ Input Power Conditioning — See Line Reactors on page 11

w— Line {EMC) Filter — 5ee page 13

< Integral Keypad

) .

—«—— Reflected Wave Protection - (Consult the 2ppropriate User Manual)

-—— Motor Cable Type and Length Recommendations -
{Consult the appropriate User Manual)

-« (lass 10 Overload Protection — Provided by the PowerFlex drive

-« Motor - See publication MOTORS-CA001

14 Rockweli Automation Publication 22-TD001I-EN-P - June 2013
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PowerFlex 4 and 40 AC Drives
Control Wiring
PowerFlex 4
o The control logic is 24V DC and can be set for either
Sink or Source control via a DIP switch setting. . _y
. . . [ ] SRCWiing  SHRWiking
¢ Control terminal screws are sized for a conventional ———u -—”!T i olo
. = ™ ot -
blade screw driver. ﬁs.\ %. m:w o
e 1/O Terminals 1, 2 and 3 are dedicated for Stop, Start e, o T [ | DatConoon,__ '
and Reverse operation respectively. These [/O L% o
o 5 I T
Terminals can be programmed for 2- or 3-Wire S 'lli:; —%mu oo
operation to meet application requirements. T T
L ey H &
o I/O Terminals 4 and 5 are programmable and provide s ] e el
I . R Aray RO, T 1 | Common s S
added flexibility. Programmable functions include: re— [ . 7 prrer
e . -4
- Local Control i L1 o 3 =
— Preset Frequencies N |

- Jog

RS5485 Control

Second Accel/Decel

Augxiliary Fault

Clear Fault

Speed can be controlled viaa 0...10V input or 4...20

mA input. Both are electrically isolated from the drive.

One form C relay can be programmed to provide the
status of a wide variety of drive conditions.

The drive is shipped with a jumper installed between
[/O Terminals 01 and 11 to allow out of box operation
from the keypad.

A4
Bl B W \V3

01 _0F 03 O4 05 06

000 %H dbddddd

Rockwell Automation Publication 22-TDOO1I-EN-P - lune 2013
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PowerFlex 4 and 40 AC Drives
No. [Signal Default [Description
R1 [Relay N.O. Fault Normally open contact for output relay.
R2 |Re|ay Common |- Common for output relay. BOVOC  I2SVAC  R4OVAC
R3  |RelayN.C. Fault Normally closed contact for output relay. Resistive  [3.0A 3.0A 3.0A
Inductive  10.5A AL B5A

Sink/Source DIP Switch ]Source {SR() llnputs can be wired as Sink {SNK) or Source (SRC) via DIP Switch setting.

01 [Stop!” Coast The factory installed jumper or a normally closed input must be present for the drive to start.

02 [Start/Run PWD  |Not Active Command comes from the integral keypad by default. To disable reverse operation, see A095 [Reverse Disable}.
03  |Direction/Run REV [Not Active

04 |Digital Common |- For digital inputs. Hectronically isalated with digital inputs from analag 10,

05  |Digital Input 1 Preset Freg Program with A051 [Digital In1 Sel].

06 |Digital Input?  |Preset Freq Program with A052 [Digital in2 Sel).

1M |+24V0C - Drive supplied power for digital inputs.
Maximum output current is 100 mA.

12 |+10vDC

Drive suppied power for 0. .. 10V extemnal potentiometer.
Maximum output current is 15 mA.

13 0...10¥In"7 [NotActive Forextemal 0. . .10V input supply
(inputimpedance = 100k ohm} or potentiometer wiper.

14 |Analog Common For0...10¥Inor4...20 mA In. Electronically isolated with analog inputs from digital /0,

15 [4...20mAn T [Nt Active For external 4. . .20 mA input supply
{input impedance = 250 ohm),

16 (R5485 (DSI) Shield Terminal should be connected to safety ground - PE when using the RS485 (DSI) communications port.

{

—

Only one analog frequency source may be connected at a time. If more than one referenceis connected at the ssme time, an undetermined frequency reference will result.

16 Rockwe!l Automation Pubfication 22-TD001I-EN-P - June 2013
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PowerFlex 40

The concrol logic is 24V DC and can be set for either
Sink or Source control via a DIP switch setting.

Conrrol terminal screws are sized for a conventional
blade screw driver.

1/O Terminals 1, 2 and 3 are dedicated for Stop, Stare and
Reverse operation respectively. These I/O Terminals can
be programmed for 2- or 3-Wire operation to meet
application requirements.

17O Terminals 5, 6,7 and 8 are programmable and
provide added flexibilicy. Prograrmmable functions
include Local Control, Jog, Second Accel/Decel, Clear
Fault, Preset Frequencies, RS485 Control and Auxiliary
Faule,

Speed can be controlled viaa 0...10V input and/or 4...20
mA input. Both inputs are independently isolated from
the rest of the drive and can be used for applications such
as PID. Voltage input can be programmed for bipolar
operation.

The drive is shipped with a jumper installed between 1/O
Terminals 01 and 11 to allow out of box operation from

the keypad.

ou) 3

Factory Installed Jumper —™
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Powerflex 4 and 40 AC Drives
No. Signal Default Description
R1 Relay N.0. Fault Normally open contact for output relay.
R2 Relay Common - Commaen for output relay.
R3 Relay N.C. fault Normally closed contact for output relay.
Analog Output Select 0...10V Sets analog output to either voltage or current. Setting must match A06S [Analog Qut Sel].
DIP Switch
Sink/Source Source (SRC) Inputs can be wired as Sink (SNK) or Source (SRC) via DIP Switch setting.
DiP Switch
01 Stop Coast The factory installed jumper or 2 normally closed input must be present for the drive to start.
02 Start/Run FWD Not Active Command comes from the integral keypad by default. To disable reverse operation, see A095 [Reverse Disable].
03 Direction/Run REV Not Active
04 Digital Common - For digital inputs. Electronically isolated with digital inputs from analog 1/0 and opto outputs.
05 Digital Input 1 Preset Freq Program with AQ57 [Digital n1 Sel].
06 Digital Input 2 Preset Freq Program with A052 [Digital In2 Sel].
07 Digital Input 3 Local Pragram with A053 [Digital In3 Sel].
08 Digital Input 4 Jog Forward Program with A054 [Digital In4 Sel).
09 Ogpto Common - For opto-coupled outputs. Electronically isolated with opto outputs from analoeg /0 and digital inputs.
n +24VBC - Referenced to Digital Common.
Drive supplied power for digital inputs.
Maximum output current is 100 mA,
12 +10VOC - Referenced to Analog Common,
Drive supplied power for 0. .. 10V exteral potentiometer,
Maximum output curvent s 15 mA.
3 i Not Active For external 9. .. 10V (unipolar) or 10V (bipolar) input supply (input impedance = 100k ohm) or potentiometer
wiper.
L) Analog Common - For0...10VIn or 4., .20 mA In. Electronically isolated with analog inputs and outputs from digital 1/0 and opto
outputs.
15 4...20mAIn %" Not Active For external 4. .. 20 mA input supply
{input impedance = 250 ohm),
16 Analog Output QutFreq0-10 The default analog output is 9, ., 10V, To covert 1o a current value, change the Analog Output Select DIP Switch to
0...20mA, Program with A06S5 [Analog Out Sel]. Max analog value can be scaled with AD66 [Analog Out High).
Maximum Load:  4...20 mA = 525 ohm (10.5V)
0...10¥ = 1k ohm (10 mA}
17 Opto Qutput 1 MotorRunning Program with A058 [Opto Qutl Sel]
18 Opto Output 2 At Frequency Program with A061 [Opto Out2 Sel]

19 R5485 (DSI) Shield

Terminal should be connected to safety ground - PE when using the RS485 {DSI) communications port.

(1) 0...10¥inand4...20 mA tn are distinct input channels and may be connected simultaneousty Inputs may be used independently for speed control or jointly when operating in PID mode.

18
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PowerFlex 4 and 40 AC Drives
Specifications
Drive Ratings — PowerFlex 4
[Output Ratings [nput Ratings " |Branch Circuit Protection [Power Dissipation
\Voltage | | 140M Motor Min. Enclosure
Catalog Number  [kW (HP) hps Range kA Amps [Fuses® |Protectors™ ) |contactars l\lolumem (in) [Internal  [Total
100...120V AC - 1-Phase Input, 0...230V 3-Phase Output
22AV1PSN104 0.2(0.25) 15 o126 Jors 60w 140M-CE-Cl0 [100-C09 1655 lm 25
2AVIPINIO4 0.4{0.5) 23 o126 his  leo s 140M-QE-C16 [100-C12 1655 9 30
ZAVAPSNIA 07500 [&5 oo 225 liso B30 140M-DSE-C20 1003 1655 12 50
22A-V6PON104 s oo o260 (40 a0 140M-FBE-G32 [100-C37 1655 12 70
200..,240V AC - 1-Phase Input, 0...230V 3-Phase Output {No Brake} T
224-ATPAN103 p2(o2s)  [r4 Tso.26s o7 32 6 140M-QE-B40  [100-C09 1655 10 s
2A-A2PINI03 Das) 1 180..265 05 53 10 |14M-C2EB63 (100009 [i6ss 9 30
22A-A3PEN103 0.75 (1.0) 36  [180...265 1.8 91 15 140M-QE-C16  [100-C12 1655 1 ]so
22A-A6PN103 1502.0) 68  180...265 34 142 5 140M-CE-C16 |100-C16 1655 16 20
22A-RSPENT03 22(3.0) 19.5 180..265 48 196 30 140M-DBE-C25 [100-C23 1655 n 110
200...240VAC— 1-Phase Input, 0...230V 3-Phase Output™ ) '
2A-AIPSNIO4 02(025  [15 80265 Jors 5o o 0M-QE863  [100-C09 1655 10 B
2A-A2PINIA 04(05) Iz.s 180265 115 60 10 140M-C2E 863 [100-C09 1655 9 30
22A-MPSN104 075000 45 180..265 225 |00 15 140M-CE-C16  [100-C12 1655 n 50
22A-ASPON104 [15(2.0 80 180..265 a0 180 30 MOM-DBEC20  [100-023 {1655 16 80
200...240V AC - 3-Phase Input, 0...230V 3-Phase Qutput
2A-BIPSN104 21025y 15 Teo.26s o755 & B 140M-C26-B25  [100-C09 1655 [0 25
2A-B2P3N104 04105) 13 (w0 15 s 6 140M-C2E-B40  [100-C09 1655 19 30
22A-B4P5N104 0.75 (1.0 45 180,265 [2.35 52 |10 140M-CZE-C10 [100-C09 155 12 50
DABIPONIG  [15(24) 80  [180...265 |40 o5 15 [4OM-C2E-Cl6 [100-C12 1655 6 80
22ABOINI04 2.2(39) 20 180..265 [5.5 155 |25 140M-C2E-C16 |100-C16 1655 16 ms
DABOITNI 3.7(50) 175 [180...265 |86 no 35 (140M-FBE-C25 1100-C23 1655 16 165
380...480V AC— 3-Phase Input, 0...460¥ 3-Phase Output ) '_
2ADIPAN10A 04 0.5} 14 pe0.58 4 15 P 140M-QE-B25  [100-C09 [ress 15 30
2A-D2P3NA 075000 23 [d40..58 23 26 140M-C2E-B40  [100-C09 1655 13 m
22A-D4PON104 15(2.0) 40 [340..528 [40 57 e 1140M-C2E-B63 [100-C09 1655 13 60
2A-DSPONTM 2203.0) 60 [340..528 |59 75 s lagM-GE-c10 [100-C09 11655 17 190
22A-D8PTNTOA 3.7(5.0) 87 0.5 86 90 |15 [120M-QEC16 100016 1655 14 145

(1) 200...240¥ AC - 1-Phase drives are also available with an integral EMC filter. Catalog suffix changes from N104 to N114 or N103 to N113.

(2) Recommended Fuse Type: UL Class ), CC, T or Type BS88, 600V {S50) or equivalent.
{3) The AIC ratings of the Bulletin 140M Motor Protector Circuit Breakers may vary, See Bulletin 1408 Mater Prosection Ceouit Beakers pplication Ratags.

{4) Manual Self-Protected (Type E) Combination Motor Contraller, UL listed for 208 Wye or Detta, 240 Wye or Delta, 480Y/277 or 600Y/347. Not UL listed for use on 430V or 600V Delta/elta, comer ground,

or high-resistance ground systems.

(5) Whenusing a Manual Self-Protected {Type Ei Combination Motor Controller, the drive must be installed in a ventilated or non-ventilated enclosure with the minimum volume specified in this column.

Application specific thermal considerations may require a larger enclosure.

Rockwell Automnation Publication 22-TDO01-EN-P - June 2013
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PowerFlex 4 and 40 AC Drives
Drive Ratings — PowerFlex 40

|0utput Ratings |Input Ratings Branch Circuit Protection Power Dissipation
Voltage 140M Motor Min. Enclosure

Catalog Number kW (HP) Amps [Range IkVA |Amps Fuses™® [Protectors® @ Contactors I:lnlume ®)(in) lntemal  [Total
100...120V AC - 1-Phase Input, 0...230V 3-Phase Output
22B-V2P3N104 [0.4(0.5) 23 90...132 115 9.0 15 140M-C2E-C06  [100-C12 1655 9 30
228-YSPON104 [0.75(1.0) 50 90,132 245 03 3% 140M-DBE-C20  [100-C23 1655 12 55
228-YEPON104 [l 1(1.5) 6.0 90...132 3.0 240 |40 140M-FBE-(32  |100-(37 1655 12 70
200...240V AC - 1-Phase Input, 0...230V 3-Phase Output /!
22B-A2P3N104 0.4(0.5) 23 180...264  |1.15 6.0 10 140M-C2E-B63  |100-C09 1655 9 30
22B-ASPONTO4 0.75 (1.0) 5.0 180...264  [245 120 |20 140M-Q2E-C16 [100-C12 1655 12 55
22B-A8PON104 1.5(2.0) 8.0 180...264 |40 130 |30 140M-DBE-C20  [100-(23 1655 16 80
22B-A012N104 2.2(3.0) 120 [180...264  [55 250 |40 140M-FBE-(32  [100-(37 2069 11 [110
200...240V AC~ 3-Phase Input, 0...230V 3-Phase Output
22B-B2P3N104 0.4(0.5) 23 180...264  [1.15 25 6 140M-C2E-B40  [100-C07 1655 9 30
228-B5SPON104 0.75(1.0) 5.0 180,..264  [2.45 5.7 10 140M-C2E-CI0  [100-C09 1655 12 55
22B-B8PON104 15(2.0) 8.0 180...264 |40 9.5 15 140M-C2E-C16  |100-C32 1655 16 80
22B-B0120104 22(3.0) 120 [180...264 |55 155 |5 140M-C2E-Cl6 (100-C23 1655 16 115
228-B017N104 3.7(5.0) 175 |180...2604 [86 Nno |35 T140M-FSE-C25  [100-C23 1655 16 165
22B-B024N104 5.5(7.5) 240 |180...264 I8 260 |40 140M-FBE-(32  [100-C37 2069 28 225
228-B033N104 7.5(10.0) 330 |180...264 (163 346 |60 140M-F8E-C45  |100-C60 2069 28 290
380...480V AC - 3-Phase Input, 0...460V 3-Phase Output
22B-D1P4N104 |0.4 (0.5) 14 [342...528 (14 18 3 140M-(2E-B25  [100-C07 1655 15 30
22B-D2P3N104 0.75 (1.0} 23 342,,.528 23 3.2 (i 140M-(2€-B40  [100-CO7 1655 13 40
228-D4PONT04 1.5(2.0) 40 342,528 |40 5.7 10 140M-C2E-B53  |100-C09 1655 13 60
228-D6PON104 2.2{3.0) 6.0 342...528 5.9 1.5 15 140M-C2E-C10  [100-C09 1655 17 90
228-D010N104 4.0 (5.0) 105 [342...528 103 130 (20 140M-C2E-C16  [100-(23 1655 14 150
22B-D012N104 5.5(7.5) 120 [342...528 [11.8 H2 |3 140M-DBE-C20  [100-C23 2069 3 160
226-DO17N104 7.5(10.0) 170 [342...528 16.8 84 (30 140M-DSE-C20 100-C23 2069 4 200
22B-D024N104 11.0(15.0) 40 [342...528 [B34 60 (50 140M-FBE-(32  [100-(43 2069 25 285
460...600V AC - 3-Phase Input, 0...575V 3-Phase Qutput
22B-E1P7N104 0.75(1.0) 1.7 414...660 |29 23 6 140M-(2E-B25  (100-C09 1655 13 40
22B-E3PON104 1.5(2.0) 3.0 414...660  [3.65 38 i 140M-C2E-B40  |100-C09 1655 13 60
22B-E4P2N104 2.2(3.0) 4.2 414...660  |5.2 5.3 10 140M-DBE-B63  |100-C09 1655 17 90
22B-E6P6NT04 40(5.0) 6.6 414...660  |8.1 3.3 15 140M-DBE-Ci0  [100-(09 1655 14 150
22B-E9PIN104 5.5(7.5) 9.9 44, 660 12 12 |20 140M-D8E-C16  [100-C16 2069 23 160
22B-E012N104 7.5 (10.0) 122 [414...660 14.9 137 |25 140M-DSE-C16  [100-C23 2069 24 200
22B-E019N104 11.0(15.0} 190  [414...660 (3.1 M1 |40 140M-FBE-C25  |100-C30 2069 25 285

(1) 200...240V AC - 1-Phase drives are also available with an inteqgral EMC filter. Catalog suffix changes from N104 to N114.or N103 to 113,

{2 Recommended Fuse Type: LIL Class J, €C, T er Type BS8B; 0OV [550V) or equivalent.

(3)  The AIC ratings of the Bulletin 140M Motor Protector Circuit Breakers may vary. See Bulletia 1408 Matoe P i i i

{4} Manual Self-Protected {Type E} Combination Motor Controfler, UL listed for 208 Wye or Delta, 240 Wye ar Delta 480\’{2]’? o 600\'!34? Not lIL I|sled lor use on 480V or 600V Delta/Delta, comer ground,
or high-resistance ground systems,

(5} When using a Manual Self-Protected (Type ) Combination Mator Controller, the drive must be installed in a ventilated or non-ventilated enclosure with the minimum volume specified in this column.
Application specific thermal considerations may require alarger enclosure.
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Page 21 of 142

Input/Output Ratings Dutput Frequency: PowerFlex 4: 0. .. 240 Hz (Programmable)
PowerFex 40: 0. . .400 Hz (Programmable)
Efficiency: 97.5% (Typical)
Approvals =5 P WO TVREEC |
@uuﬂc ;@mcuzmu emum (( ENC Dk WSEEEC
Control Inputs Digital Input Current = 6 mA
SR (Source) Mode: 18...24¥=0n,0...6V=0K
SHK {Sink) Made: 0...6V = On, 18...24V = Off
Analog
4...20 mA Analog 250 ohm input impedance
0...10V DC Analog: 100k ohm input impedance
Extemal Pot: 1... 10k ohms, 2 Watt minimum
Control Output - Resistve Rating 3.0A at 30V DC, 3.0A at 125V AC, 3.0A at 240V AC
Programmable Qutput Opto Outputs [PF40): 30V DL, S0 mA
(form Crelay) Analog Qutputs (PF 40): 10-bit, 0. 10V, 1k ohm minimum
Inductive Rating 0.5A at 30V DC, 0.5A al 125V AC, 0.5A at 240V AC
Opto Outputs {PF 40} MNon-inductive
Analog Outputs (PF 40 10bit, 4...20 mA, 525 ohm maximum
Fuses and Circult Breakers Recommended Fuse Type: UL Qass J, CC, Tor Type BSBE; 600V {550V} or equivalent.

Recommended Circuit Breakers: HMCP circuit breaker or equivalent.

Protective Features Motor Protection: 1t Overload Protection, 150% for 60 sec., 200% for 3 sec. (provides Class 10 protection)

Overcument: 200% hardware limit, 300% instantaneous fault

Control Ride Through: Minimum Ride Through is 0.5 sec. - typical value is 2 seconds

Favltless Power Ride Through: 100 milliseconds

Over Voltage: 100, .. 120V AC Input - Trip occurs at 405¥ DC bus voltage ( = 150V ACincoming line)

200... 240V AC Input ~ Trip occurs at 405¥ BC bus voltage { = 290V ACincoming line)
380.. 480V ACInput — Trip occurs at 810Y DC bus voltage { = 575V ACincoming line)
460...600Y AC Input (PF 40) — Trip occurs at 1005V DC bus voltage { = 711V ACincoming line)

Under Yoltage: 100120 AC Input — Trip occurs at 2104 DC bus voltage ( =75V ACincoming line)
200....240¥ ACInput ~ Trip occurs at 210¥ BC bus voltage ( = 150V ACincoming line)
380...480¥ ACInput — Trip occurs at 390V DC bus voltage (= 275V ACincoming line)
450...600Y AC Input {PF 40)

1f P042 = 1 “High Yoltage™ trip occurs at 487V DL bus voltage {344V AC incoming line);
1f P042 = 0 “Low Voltage” trip occurs at 390V DC bus voltage (275V ACincoming line)
Dynamic Braking Internal brake 1GBT induded with al ratings except No Brake drives ((at. Nes. 22A-AxPxN103 or 22A-AxPxN113). Refer to page 11 for ordering information.
Envirenment Altitude; 1000 m (3300 fL) maxirmum without derating
Ambient Operating Temperature; IP20, NEMA/UL Type Open: —10 to 50 degrees € (14 to 122 degrees )
IP30, NEMA/UL Type 1: =10 to 40 degrees € (14 to 104 degrees F)
IP66, NEMA/UL Type 4X/12 (PF 403: - 10 t0 40 degrees € (14 to 104 degrees F)

Cooling Method: Fan, all drive ratings

Storage Temperature: ~40to 85 degrees  (—40to 185 degreesF)

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 instafled for a period of time, it must be stored in an area where it will rot
be exposed to a carrosive atmosphere.

Relative Humidity: 010 95% non-condensing

Shock (operating): 156G peak for 11ms duration {1.0ms)

Vibration (operating): 1G peak, 510 2000 Hz

Control Camier Frequency: 2...16 kHz. Drive rating based on 4 kHz.
Frequency Accuracy: Digital Input: Within +0,05% of set output frequency,
Analog Input: Within 0.5% of maximurn output frequency.
Analog Output (PF 40): 2% of full scale, 10-bit resolution

Speed Regulation: Open Loop with Slip Compensation: +2% of base speed across a 40:1 speed range.
(PF 40): 1% of base speed across a 60:1 speed range.

Stop Modes; Multiple programmable stop modes including - Ramp, Coast, DC-Brake, Ramp-to-Hold and 5 Curve,

Accel/Decel: Twoindependently programmable accel and decel times. Each tirse may be programmed from 0. ...600 seconds in 0.1
second increments.

Intermittent Overfoad: 150% overload capability for up to 1 minute, 200% overload capability for up to 3 seconds.

Electronic Motor Overload Protection: Provides dass 10:motor overioad protection according to NEC article 430 and motor over-temperature protection
according to NEC artide 430.126 (A) (2). UL 508C File 29572,

Electrical Voltage Tolerance: 120¥, 200. .. 240V, 380. . .480V, 460. . .600V: £10%

Frequency Tolerance: 48...63Hz

Displacement Power Factor, 0.98 across entire speed range

Maximum Shart Circuit Rating: 100,000 Amps symmetrical
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- L]
Parameter Descriptions
Parameter
Number Parameter Name Description Factory Default
Display Group
__ dooy  Outputfreq Output frequency present at 11, 122 T3 (U, VEW) I Read Only
4002 | Commanded Freq Value of the active frequency command | ReadOaly
4003 Output Cument Output current present at T1, T2 & T3 (U, ¥ & W) Read Only
4004 Output Yoltage Output voltage presentat T1, T2 & T3 {U, V& W) Read Only
doos D Bus YVoltage Present DCbus voltage level Read Only
4006 Drive Status Present operating condition of the drive Read Only
d007...d009 | Fault x Code Acode that represents a drive fault Read Only
010 Process Display - The output frequency scaled by parameter AGS9 [Process Factor] Read Onfy
dnz Control Source Displays the source of the Start Command and Speed Reference Read Only
dn3 Contrl in Status Status of the control terminal block control inpuls Read Only
d014 Dig In Status Status of the contral terminal block digitalinputs Read Only
dns Comm Status Status of the communications ports Read Only
dole Control SW Ver Main Control Board software version Read Only
017 Drive Type Used by Rockwell Automation field service personnel Read Only
do1g | Efapsed Run Time Accumulated time drive is outputting power Read Only
019 | Testpoint Data ~ The present value of the function selected in parameter A102 [Testpoint Sel] Read Only
d020  [AnalogIn 0-10¥ The present value of the voltage a1 /0 Terminal 13 {100.0% = 10 volts} Read Only
do21 Analog In 4-20mA The present value of the current at 1/0 Terminal 15 {0.0% =4 m4, 100.0% = 20 mA) Read Only
d022  [Output Power Gutputpower presentat §1, 12 & 13 (U, V& W) T Read Only
4023 | Output Power Fetr The angle in electrical dagrees between motar voltage and metor currant Read Only
do24 Drive Temp Present operating lemperature of the drive power section Read Only
025 | Counter Status The current value of the counter when counter s enabled S, Read Oaly
T 0% Timer Status The current value of the timer when timer is enabled Read Only
T oo Stp Logic Status When P038 {Speed Reference] is set to & “Stp Logic’, this parameter will display the cument step logic proiiie as Read Only
defined by parameters A140....A147 [Stp Logic x)
4029 Terque Cumrent Displays the current value of the motor torque current as measured by the drive Read Only
Basic Program Group ) a
PO31 Motor NP Volts | i 20 t0 drive rated volts Based on Drive Rating
PO32 | Motor NP Hertz | : 1010240 Ha  60H
i _ —— 1510400 Hz 60 Hz
P033 Mator OL Current 0.0 Amps to (Drive Rated Amps x 2)in units of 0.1 Amps ¥ Based on Drive Rating
P034 Minimum Freq | 0.010 240.0Hz 0.0Hz
[= 0.0t 4000 Hz 00H
035 Maximum Freq Oto 240 Hz 602
1 | — 00 e T
PO36 Start Source 6 sellings; Keypad, 3-Wire, 2-Wire, 2-Wire Leved Sensitive, 2-Wire High Speed, Comm Part Keypad
| . {7 settings; Keypad, 3 Wire, 2-Wire, 2-Wire Level Sensitive, 2-Wire High Speed, Comm Port, Mementary FWD/REV | Keypad
PO37 Stop Mode 8 settings; Ramp-Clear Fault, Coast-Clear Fault, DC Brake-Clear Fault, DC Brake w/Shutoff-Clear Fault, Ramp, Coast, DC Ramp, CF {Chear Fault)
i Brake, DC Brake w/Shutoff
710 settings, Ramp-Clear Fault, Coast-Clear Fault, DC Brake-Clear Fault, D Brake w/Shutoif-Clear Faull, Ramp, Coast, Ramp, CF [Clear Fault)
. BC Brake, DC Brake w/Shutoff, Ramp Stop w/EM Brake Control-Clear Fault, Ramyp Stop w/EM Brake Control e
P038 | Speed Reference 6 settings; Drive Potentiometer, Internal Freq, 0. .. 10V input/Remote Potentiometer, 4...20 mA input, Drive Pot
Preset Freq 0-3, Communications Port
| 8 settings; Drive Potentiometer, Internal Freq, 0. . 10V Input/Remote Potentiometer, 4., 20 mA lnput, Drive Fot
N Preset Freq 0-7, Communications Port, Step Logic, Analog in Mult i A
_Po39 Accel Time 1 0,010 600.0 seconds 10.05ecs
P Decel Time 1 = 0.110.600.0 seconds | 10.05es
PO41 Reset To Defalts Used to reset drive to factory default settings Ready/ldle
P42 Voltage Class Sets the voltage dass of 60OV drives, Low Voltage [460/480V} ar High Voltage (575/600V) High Voltage {575/600V)
Pg43 | Motor 0L Ret Enables/Disables the Mator Overload Retention function, _ Disabled
Advanced Program Group
A5 Digital In Sel 16 settings; Not Used, Accel 2 & Decel 2, log, Auliary Fautt, Preset Frequencies, Local, Comm Port, Clear Fault, Ramp Preset Freq
4052 Digital In2 Sef Stop Clear Fault, Coast Stop Gear Fault, DC Brake Clear Fauly, Jog Forward, Jog Reverse, 10V In Contral, 20 mA In
Control, Analog Invert
28 settings; Not Used, Accel 2 & Decel 2, Jog, Awxiliary Fauit, Preset Frequencies, Local, Comm Port, Clear Fault, Ramp |
Stop - Clear Fault, Coast Stop - Clear Fault, DC Brake - Clear Fault, Jog Forward, Jog Reverse, 10 In Control, 20 mA Ins
Cortrol, PID Disable, MOP Lp, MOP Down, Timer Start, Counter I, Reset Timer, Reset Counter, Reset Timer and
Counter, Logic In1, Logic In2, Current Limit2, Analog Invert, EM Brake Release
ARS3 Digetal In3 Sel 28 settings; Not Used, Accel 2 & Decel 2, Jog, AuulTiary Fault, Preset Fraquendies, bocal, Comm Port, Clear Fault, Ramp Local
ADS4 Digital Ind Sl Stop - Clear Fault, Coast Stop - Gear Fault, BC Brake - Clear Fault, Jog Forward, Jog Reverse, 10V In Control, 20 mA In Tog Farward
Contrel, PID Disable, MOP Up, MOP Down, Timer Start, Counter In, Reset Timer, Reset Counter, Reset Timer and
{ounter, Legic In1, Logic In2, Current Limit2, Analog Invert, EM Brake Release

2

Shaded areas are applicable to PowerFlex 40 only.
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Parameter ]
Number | Parameter Name Description _ Factory Default
A055 | Relay Out Sel 13 different settings for a variety of drive status conditions Ready/Fault
: 2_4dzﬁerem settings for a variety of drive status conditions | Ready/Fauit
A0S6 Relay Out Level 0.0t0 9999 0.0
AUSE Opto Out? Sef 24 settings; Ready/Fault, At Frequency, Motor Running, Reverse, Motar Overoad, Ramp Regulator, Above Frequency, MoterRunning
Above Current, Above DC Voltage, Retries Exceeded, Above Analog Voltage, Logic In1, Legicin2, Logic ¥ & Z, Logic 1 or
2, Step Logic Out, Timer Out, Counter Gut, Above P Angle, Analog Input Loss, Parani Control, Non-Recoverable Fault,
EM Brake Control, Above Frequency Command
AQ59 Opto Out1 Leve| 0,010 9999 00
AD61 DOpte Out? Sel 24 settings; Ready/Fault, At Frequency, Mator Running, Reverse, Motor Overfoad, Ramp Regulator, Above Frequency, At Frequency
Above Current, Above DC Voltage, Retries Exceeded, Above Analog Yoltage, Logic In1, Logic In2, 1ogic 1 & 2, Logic 1 o7
2, Step Logic Qut, Timer Out, Counter Dut, Abave PF Angle, Analog Input Loss, Param Control, Non-Recaverable Fault,
EM Brake Control, Above Freguency Command
Ao62 Opto Out Level 0.0t0 9999 00
AO64 Opto Out Logic Determines the lagic (N0 or NC) of the opto outputs, 4 settings - NO/NO, NC/NO, RO/NC KC/NC NO/NO |
ADGS Analog Qut Sel Sets the analng output signal mode, various settings OQutput Freg0...10, 0v=0Hz
ADGE Analog Qut High 0 to 00K W%
A67 | Accel Time 2 B 0.0't0 600.0 seconds 2005
A068 Becel Time 2 - 0110 600.0seconds 0.05ecs
AD6S Internal Freq 0010 240.0Hz 60.0Hz
_ 0.0104000Hz —— 60.0Hz
A070 Preset Freq 0 0.0t 240.0Hz 0.0Hz
| 0010 400.0Hz =z 00H:
AT Preset Freq 1 [ 0.0to 240,04z 504z
o 0.0104000Hz 50—
A2 Preset Freq 2 0.0 0 240.0 Hz 10.0Hz
| 0.0 to 400.0 Hz 10.0Hz
TR Preset Freq 3 0.0t 240.0 He 20,0Hz
e 0.0t0 400.0Hz 0.0z
AO74 |Presetfreqd 0.010 4000 Hz 30.0Hz
K075 [PresetFreqs 0.010400.0 4z 40.0Hz
A076  |PresetFreq 0.010400.0Hz 50.0Hz
A7 |PresetFreg? 0.010 200.0H: HE 60.0Hz
A078 | Jog Frequency g 0.0 to [Value setin PO35 [Maximum Freq) 10.0 Hz
AD79 Jog Accel/Decel | 0.110600.0 seconds 10.05ecs
A0%0 DL Brake Time 0.010 9.0 seconds 0.0 Secs
| (e e D.01099.9 seconds | 0.0Secs
ARl |DCBrake Level 0.010 {Drive Rated Amps x 1.8) . Drive Rated Amps x0.05
ADE2 | DB Resistor Sel Used to set percent duty cydle for external dynamic bralung Disabled
ADB3  [SCurve% 010 100% % {Disabled)
ADB4 Boost Setect 14 boost settings {in % of 031 [Motor NP Volts}), redefines the Volts per Hertz curve 50 (2.5 for 5 HP drives)
15 beest settings {in % of P031 [Matar NP Valts]), redefines the Volks per Hertz curve S0,CT(25CTfor
5...15 HP drives)
AD8S Start Boost 0.010 25.0% 5%
AD86 Break Yoltage 0.010 100.0% 25.0%
ADST Break Frequency 00tw4000H 15.0Hz
K088 Maximum Yoltage 20 to Drive Rated Volts Drive Rated Volts
A0BY Cumrent Limit 1 1.1 to [Drive Rated Amps x 1.8) Drive Rated Amps x 1.5
A0S0 Motor OL Sefect 5 3 settings; No Derate, Minimum Derate, Maximum Derate No Derate
AO91 PWM Frequency 20t016.0kHz 4.0kHz
2092 |AutoRstrt Tries - 0?9 0
A093 Auto Rstrt Delay 0.0 te 300.0 seconds 1.0 Secs
AD94 Start At Powerlp i 2settings; Disabled, Enabled . Disabled
AD95 Reverse Disable 2 settings; Reverse Enabled, Reverse Disabled Rev Enabled

Shaded areas are applicable to PowerFlex 40 only,
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Parameter
Number Parameter Name Description Factory Default
Advanced Pragram Group, Continued
A6 Flying Start En 2settings; Disabled, Enabled Disabled
A097 | Compensation 4 settings; Disabled, Electrical, Mechanical, Bath Bectrical
AD93 SW Current Trip Software instantaneous trip, 0.0to (Drive Rated Amps x 2) 0.0 {Disabled)
A099 Process Factor 0.1t0999.9 300
A100 Fault Clear Resets a fault and dears the fault queue Ready/ldle
A1 Progeam Lock Protects parameters against change by unauthorized persannef Unlacked
Al02 Testpoint Sel Used by Rockwell Automation field service personnel 400
A103 Comm Data Rate £ settings; 1200, 2400, 4800, 9600, 19.2K, 38.4K 9600
MO4 [ Comm Node Addr ) 1247 100
A105 Comm Loss Action 4settings; Fault, Coast to Stop, Stap, Continue Last Speed Fault
A106 Comm Loss Time 0.1 to 60.0 seconds 5.0 Secs
A107 Comm Format 6 settings; RTU 8-N-1, RTU 8-E-1, RTU 8-0-1, RTU 8-N-2, RTU 8-£-2, KTU 8-0-2 RTU 8-N-1
Al08 Language 0 s2ttings; English, Francais, Espanol, taliano, Deutsch, Reserved, Partugues, Reserved, Reserved, Nederlands fnglsh |
A109  |AnipOutSept 0.0/1005% 100.0%
A110 Anlgin -10¥ Lo 0.010 100.0% 0%
_ AT TAnlgin0-10V Hi i 0.010 100.0% 1000% =
Al12 Anlg In4-20mA Lo 0.010100.0% 0.0%
~ M3 [ Anlgind-20mAHi 0.010 100.0% 100.0%
A4 [SlipHerz@FLA 0.0t 10.0H: 1 20Hz 5
A5 [ Process Timeto 0.001099.99 0.00
A6 Process Tirne Hi E 0.00t0 99.99 0.00
[ A7 fBuskeo Mede - o __ fEnabled
Al18 Cument Limit 2 0.1 to {Drive Rated Amps x 1.8} Drive Rated Amps 1.5
Al19 Skip Frequency 0to 400 Hz 04z
A120  [Skip Freq Band F Tk 0.0t 30.0Hz St 00 He
Al2i Stall Fault Time G settings; 60 Seconds, 120 Seconds, 240 Seconds, 360 Seconds, 430 Seconds, Fit Disabled 60 Seconds
A122 Analog In Lags 7 settings; Disabled, Fault (F25), Stop, Zero Ref, Min Freq Ref, Max Freq Ref, Int Freq Ref Disabled
A123 10V Bipolar Enbl 2 settings; Uni-Pofar In, Bi-Polar in Uni-Polarln
A124 Var PWM Disable 2 settings; Enabled, Disabled Enabled
A125 Torque Perf Mode 2 settings; V/Hz, Sensorless Vector Sensrls Vect
A126 Motor NP FLA [irive Rated Amps x.172 Drive Rated Amps
Al27 Autotune 3 settings, Ready/idle, Static Tune, Rotate Tune Ready/ldle
A128 IR Voltage Drop 0.010 230.0 YAC Based on Drive Rating
A Flux Current Ref .00 to Mator NP FLA Based on Drive Rating
A130 PID Trim Hi 0.010 4000 60.0
Al31 PID Tnim Lo 0.010 4000 0.0
A132 PID Ref Sel 9 settings: PID Disabled, PID Setpoint, 8. 10V Input, 4.... 20 mA Input, Comm Port, Setpaint - Trim, 0. 10V - Trim, PID Disabled
4,..20mA - Trim, Comm - Trim
A133 PiD Feedback Sel 3 settings; 0... 10V Input, 4....20.mA Input, Comm Part 0... 10V Input
A134 PiD Prop Gain 0.001099.99 0.0
A135 PiDinteg Time 0.0t0 999.9 Seconds 0.1 50
A136 PiD Diff Rate 0.00 t099.99 (1/Secs) 0.01 (1/5ecs) |
A137 PID Setpoint 0010 100.0% 0.0% |
A138 PID Deadband 0.01010.0% 00% |
A139 PID Preload 0.0t0400.0Hz 0.0 Hz
" Al40..AT4T | StpLogic07 0001 to bAFF 00F1
A150,_.157 | Stp Logic Time0-7 001w%295econds 30.05ecs
6D EM Brk Off Delay 0.01/10.00 Secs 2.00 Secs :
A6l EM Brk On Delay 0.01/10.00 Secs 2.00 Secs
A162 MOP Reset Sel 2 settings; Zero MOP Ref, Save MOP Ref Save MOP Ref
M63 | DB Fhreshold o 001 110.0% 100.6%
Al64 Comm Write Mode 2 settings; Save, RAM Only Save
Al65 Anlg Loss Delay 0.0 to 20.0 Secs 0.03%ecs
Al66 Analog In Filter 0te14 0

24

Shaded areas are apylicable to PowerFlex 40 only.
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Product Dimensions
Approximate Dimensions
,.['i: —] ¢
-4 13 Y ¥
I I
U (I
L f
o st BT e
RS
—l-551022) -
Dimensions are in millimeters and (inches). Weights are in kilograms and (pounds).
Frame A BT C D E F 6™ Shipping Weight
A 80(3.15) 1152(5.98) 136 (5.35) 67 (264) w0551 [593(233) 185028 [14B.0) 5
B 100(3.94) 180(7.09) 136 (5.35) 87(3.43) 168 (6.61) 87.4(3.44) | 213(8.39) 2249
C 130(5.1} 1260(10.2) 180 (7.1) 116 {4.57) 246(9.7) - [3200126) 43(9.5)

(1) Overall height of standard IP 20/Cpen Type Drive.
(2) Overall height of drive with IP 30/NEMA VUL Type 1 option kit installed.

Ratings are in KW and (HP).

PowerFiex 4 — Frame 120VAC—1-Phase 240V AC— 1-Phase 240V AC— 3-Phase 480V AC— 3-Phase
A 0.2(0.25) 0.2(0.25) 02(0.25) 04(0.5)
0.4(05) 04(0.5) 04(05) 0.75(1.0)
0.75 (1.0) 075 0.0) 15(2.0)
1502.0)
B 0.75(1.0) 15(24) 2203.0) 22330
1L1(15) 37050 37(5.0

Powerflex 40 — Frame

1120V AC - 1-Phase

! 240V AC - 1-Phase

240V AC - 3-Phase

480V AC - 3-Phase

600V AC- 3-Phase

B 0.4(0.5) 0.4(0.5) 0.4(0.5) 0.4(0.5) 0.75(1.0)
0.75 (1.0} 0.75 (1L.0) 0.75{1.0) 0.75{1.0) 1.5(2.0)
1.1(1.5) 1.5(2.0) 1.5{2.0) 1.5(2.0) 2.2(3.0)
22(3.9) 22(3.0) 40(5.0)
. 3.7{5.0) 4.0(5.0)
€ 2.2(3.0} 5.5(7.5) 5.5(7.5) 55(7.5) 1
7.5{10.0) 7.5(10.0) 7.5(10.0)
11.0(15.0} 11.0 (15.0)
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Flange Mount Drive
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Frame A — PowerFlex 4 only

—

5
B TY U~ 1
(91}::, B3 1'I 5
i (5‘;51; [31.14';? i
: L_as B
B . “1 es o ® ® ) q
—[ | ® | ® () [} ® H
, =
¢ | L
i \ ! odobo
76 ! pcet]
_l )
e T o [® o ﬂ
b /] :
. 251 :
/o L~ P o ;|3 pnoagonel
! ! fé. o2 = [mm E
wilnl » i Lrs ° 2 = S (
mes | ey, w0 an
{56}
160
16300

Frame B— PowerFlex 4 and PowerFlex 40
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PowerFlex 4 and 40 AC Drives

Flange Mount Drive Continued
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IP 66, NEMA/UL Type 4X/12
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{Frame B—PowerFlex 40 only

* Shaded areas are applicable to PowerFlex 40 only. .I
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IP 30, NEMA/UL Type 1 Option Kit without Communication Options

PowerFlex 4 uses Frames A and B. PowerFlex 40 uses Frames B and C.
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Frame A — 22-JBAA
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Shaded areas are applicable to PowerFlex 40 only.
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Powerflex 4 and 40 AC Drives
Dynamic Brake Resistors
Dimensions are in millimeters and (inches)
_‘_m;:en“ 69 Frame 8 Frame Catalog Number
g | i M8 ap o _| 240 - A AK-R2-091P500, AK-R2-047P500, AK-R2-360P500
067 1| 12.36) ] (.28 g
f— | 1] | B AK-R2-030P1K2, AK-R2-120P1K2
163 2350 450
iiz4g 12,18y [15.98
[ |
et |
=l
W o

Bulletin 1321-3R Series Line Reactors

Dimensions are in millimeters and (inches). Weights are in kilograms and (pounds).

CatalogNumber _ [A B C D E [Weight
1321-3R2-A 112(440)  [104(4.10)  |70{2.75) 50{1.98) 37 (1.44) 18(4)
1321-3R2-B 12(440)  [104{410)  [foi275)  [50(198)  [37(1.44) 18(4)
1321-3R4-A V120440  [104(470)  |76(3.00) 50(1.98) 37 (1.44) 1.814)
1321-3R4-B 2340  [14(410) |76 3.00) 50 (1.98) 37 (1.44) 18(4)
1321-3R4-C 112(340)  [104{410)  [86(3.38) 60 (235) 37 (1.44) 23(5) B
1321-3R8-A 152(6.00) 12705000 |76 (3.00) 53(2.10) 51{2.00) 31(7)
1321-3R8-8 152(600)  [127(5.00)  [76(3.00) 53(2.10) 51(2.00) 3.6(3)
1321-3R8-C 152(6.00) (127(500)  [85(3.35) 63 (248) 5112.00) 49011
1321-3R12-A $2(600)  (127(5.00)  [76(3.00) 53 (2.10) 51(2.00) 4.1(9)
1321-3R12-B 152(6000  |127(5000 |76 (3.00) 53(2.10) 51(2.00) 4.5(10)
1321-3R18-A 152(600)  |133(5.25)  |79(3.10) 54(2.13) 51{2.00) 4.119)
1321-3R18-B 152(600)  |133(525)  [86(3.40) 63 (2.48) 51(2.00) 54(12)
1321-3R25-A 183(7.20)  |M6(5.76)  [85(3.35) 60(2.35) 76 (3.00) 49(11)
1321-3R35-A 193(760) [146(576)  [91(3.60) [66{2.60) 76 (3.00) 6.3(14)
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PowerFlex 4 and 40 AC Drives
EMC Line Filters
Frame A EMC Line Filters — Dimensions are in millimeters and {inches) Frame B EMC Line Filters — Dimensions are in millimeters and (inches)
Catalog Numbers: 22-RFSP7-AS, -AL; 22-RF9P5-AS, -AL; 22-RFO10-AL Catalog Numbers: 22-RF8P0-BL, 22-RF012-85, -BL; 22-RFO18-BL;
22-RF021-8S, -BL
— 5, 80
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nE_ | 0 item {3.99)
(o) [ X 88 _| 7
& ) Py - nar €‘I;_ ) :
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Frame C EMC Line Filters — Dimensions are in millimeters and {inches)
Catalog Numbers: 22-RF015-CL; 22-RFD18-CS, -CL; 22-RF024-CL; 22-RF025-CL; 22-RF026-CS, -CL; 22RF034~CS, -CL
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PowerFlex 4 and 40 AC Drives
Human Interface Module (HIM) Dimensions
NEMA Type 1 Bezel — Dimensions are in millimeters and {inches) NEMA Type 4X/12 Remote (Panel Mount) HIM
Catalog Number: 22-HIM-81 — Dimensigns are in millimeters and (inches)
Catalog Number; 22-HIM-C25
111
93 {044} — 50 9o
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PowerFlex 4 and 40 Configured Drives

The heart of every Configured Drive is an Allen-Bradley standard drive. These world class products help to provide a single
solution for virtually all of your motor speed control requirements.

Configured Drive programs provide you with an offering of factory mounted options enhancing the Standard Drive

program. The options defined within the programs are pre-engineered for consistency of design. This translates to time and
money savings in set-up, integration and maintenance of your automation systems.

Catalog Number Explanation

Position
1-3 4 5 6-8 9 10 11 12 13 14 15 16+
a b c d e f g h i /
a e I
Drive HIM Oplions
Code Type Code Interface Module Code Description
238 PowaerFlax 40 1 Fixed Keypad on Drive E22 DeviceNet Quick Disconnect
Fixed Keypad on Drive and LCD (Bottom)
Display with Digital Speed Control DeviceNet Quick Disconnect (Left
b Fe¢ -£23
HIM on Enclosure Door Side)
Voltage Rating (22-HIM-C28) -P3 Mator Circuit Protsctor
Code Voltage Ph, #This option changes the enclosure raling to T Moter Circuit Protector (Customer
D 480V ac 3 indoor only. el wiring into top of device)
-P6 Disconnect Switch - Fused
c f Shiee Disconnect Switch - Fused
Ermission CI (Customar wiring into top of device)
Amp Rating ssion Class = -
Code Rating DeviceNet O (4 V2 Out) w/Spring
480V 60Hz Input - -R3 Return HOA and Power Disconnect
Code Amps KW {Hp) 0 Not Filtered Aux. Contact
P4 1.4 0.4 {0.5) -R4 DevicoMNet Point /O wiiB4 (4 Inputs)
2P3 28 0.75 {1.0) q RS -R3 plus 4 VO Quick Disconnects
T 40 1.5 (2.0) Varsion ""d:’ ijg:;c R"‘:g‘“'a
- an Auto 5.5,
Gul:g 6.0 2.2 (3.2) Code Version -81 {Start/Stop/Speed Ref)
= 1:’2;5 ;'g ‘5'5’ 4 RS485 (Standard) 54 Auto/Manual 5.5. (Speed Ret)
Ao = 75‘71 ) N ControlNet 57 Start and Stop PB.
= - - (1:’ D DevicaNet -58 Forward/Reversa S.5.
15 E EtherNetP Door Mounted Local Speed Pot {1-
P PROFIBUS DP 518 Tumn)
d -520 Local/Remote and Lecal Control
h Oft/Run Forward Selector Switches
S LocaltOff/Ri te with 1 N.O.
m emote Wi .0,
Code Enclosure Code Rating -521 Interposing Relay
c NEMAAIL Type 4X § N Reservad “s22 | Spring Return Hand/Off Auto S.5.
] NEMA/UL Type 4 $ {Start/Stop/Speed Ref.)
1 The design of the PowerFlex 40 Standard i -523 Clear Fault B,
Configured Drive supports indoor and outdoor
applications thal are not in direct sunlight. Code Rating
N Resarved
Product Description

PowerFlex 40 Configured AC drives are ideal for OEM's and end-users with special installation needs. Designed to meet
your customer demand for space savings, applications flexibility and reliability, the PowerFlex 40 Configured AC drive
oprions have been pre-engineered to ensure superior reliability.
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PowerFlex 4 and 40 AC Drives

Standard Features

This package integrates the PowerFlex 40 Standard Drive as the base power/control component.

Enclosure features include...

NEMA Type 4/12 and 4X {IP66) indoor and outdoor applications (1)
Heat out the back design reduces enclosure size

Viewing window-drive display and all indicators are visible.

Mounting feet-orientation is adjustable per customer requirements
The drive can be removed from the front of the enclosure for ease of assembly or repair.

Low cost, highly configurable I/O inputs and/or 0...10V/4...20 mA outputs that are not used by program standard
features and options are available for customer use.

oy Supports indoor and outdoor applications other than direct sunlight.

Program Options

Communication Options
- ControlNet
DeviceNet
EtherNet/IP
LonWorks
PROFIBUS DP

Power Disconnect Options

|

- Drive Input Fused Disconnect Switch — 200kA short circuit wichstand rating
- Motor Circuit Protector — 65kA short circuit withstand rating

Door Mounted Operator Devices

- Hand/Off/Auto Selector Switch

- Auto/Manual Selector Switch

- Start and Stop Pushbuctons

- Forward/Reverse Selector Switch

- Local Control Off/Run Forward and Local/Remote — Selector Switches

- Local/Off/Remote Selector Switch with One — Normally Open Interposing Relay—(Panel)
- Clear Fault Push button

Quick Disconnect

- DeviceNet Quick Disconnect—Bottom or left side mounted

1/0 Options

- DeviceNet 1/0 with Hand/Off auto selector switch and power disconnect auxiliary contact. (4 in / 2 out) I/O
quick disconnect optional.

- DeviceNet Point [/O with IB4 (4 in)

For option specific detail, refer to the PowerFlex 40 Adjustable Frequency AC Configured Drives Installation Instructions,

publication 23B-INOO].

Rockwell Automation Publication 22-TDOO1-EN-P - June 2013 L)
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PowerFlex 4 and 40 AC Drives

Drive Ratings — PowerFlex 40 Configured Drives

Input Ratings Output Ratings

Catalog Number kW (HP) Voltage Amps Voltage Amps
23B-D1P4 0.4(0.5) 480 18 460 14
238-D2P3 0.75(1.0) 480 3.2 460 23
23B-D4P0 5020 480 5.7 460 4.0
23B-D6P0 22{(3.0) 430 75 460 6.0
238-D010 40(5.0) 480 130 460 105
236-D012 55(1.5) 480 14.2 460 120
2138-0017 1.5(10.0) 480 184 460 17.0
23B-D024 11.0{15.0} 480 26.0 460 240

Specifications for Configured Drive Products

Input/Qutput Ratings

Dutput Frequency:
Efficiency:

0...400 Hz {(Programmable)
97.5% {Typical)

Approvals

@UL.’MB .@mcnzuo.u 05
- e

Y N e e s
3 178,
N 518003 cesmmwmtsc
EMC: EN 012003

Fuses and Power Disconnecting

140M Motor Gircuit Protector:

Provides branch circuit protection, 65 kA short circuit withstand

Means 194R Fused Disconnect: Provides branch circuit protection, 200 kA short circuit withstand, Class | fuses
Protective Features Over Voltage: 480V AC Input — Trip oceurs at 810V DC bus voltage (equivalent to 575 ACincoming line)
Under Voltage: 480V AC Input - Trip accurs at 390V DC bus voltage {equivalent to 275V ACincoming line)
Environment Ambient Operating Temperature: NEMA 4/12, 4X (IP66), —10 to 40 degrees € {14 to 104 degrees F) "
Cooling Methed: Fan, all drive ratings
Control Carrier Frequency: 2.. .4 kHz. Drive rating and heat calculations are based on 4 kHz.

(1} The design of the PowerFlex 40 Configured Drive supports indoor and outdsor applications that are net in direct sunlight,

Rockwell Automation Publication 22-TDOO1(-EN-P - June 2013
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Specifications for Standard PowerFlex 40 Drives

Electrical Voltage Tolerance: 120V, 200,240V, 380. . . 480V, 460. . .600V: +10%

Frequency Tolerance: 43...63 Hz

Displacement Power Factor: 0.98 across entire speed range

Maximum Short Circuit Rating: 100,000 Amps symmetrical

Control Inputs Digital Input Current =6 mA
SRC (Source} Mode: 18...24V =0n,0.. .6V =0ff
SNK (Sink) Mode: 0...6V=0n,18...24V = 0ff
Analog
4...20mA Analog: 250 ohm input impedance
0...10V DC Analog: 100k ohim input impedance
External Pot: 1....10k ohams, 2 Watt minimum
Control Qutput - Programmable |Resistive Rating 3.0A at 30V DC, 3.0A at 125V AC, 3.0A at 240V AC
Outputs Opto Outputs: 30V 0C, S0 mA
(form C relay) Analog Outputs: 10-bit, 0. .. 10V, 1k ohm minimum
Inductive Rating 0.5A at 30V DC, 0.5A at 125V AC, 0.5A at 240V AC
Opto Qutputs: Non-inductive
Analog Qutputs: 10bit, 4.. .20 mA, 525 ohm maximum
Fuses and Circuit Breakers Recommended Fuse Type: UL Class J, €C, T or Type BS88; 60OV (550V) or equivalent.

Recommended Circuit Breakers: HMCP circuit breaker or equivalent.

Protective Features Motor Protection: It Overload Protection, 150% for 60 sec,, 200% for 3 sec. {provides Class 10 protection)

Overcurrent: 200% hardware limit, 300% instantaneous fault

Control Ride Through: Minimum Ride Through is 0.5 sec. - typical value is 2 seconds

Faultless Power Ride Through: 100 milliseconds

Dynamic Braking Internal brake IGBT included with all ratings.
Environment Altitude: 1000 m (3300 f1.) maximum without derating

Storage Temperature: —40 10 85 degrees C (—40 10 185 degrees F)

Atmosphere: Important: Drive must not be installed in an area where the ambient atmaosphere contains volatile or
corrosive gas, vapors or dust. If the drive is not going to be installed for a period of time, it must be
stored in an area where it will not be exposed to a cormosive atmosphere.

Relative Humidity: 010 95% non-condensing

Shock (operating): 15G peak for 11ms duration (3:1.0ms)

Vibration (operating}: 16 peak, 5to 2000 Hz

Control Frequency Accuracy: Digital Input: Within 0.05% of set output frequency.
Analog Input: Within 0.5% of maximurn output frequency.
Analog Output; £2% of full scale, 10-bit resolution.

Speed Regulation: Open Loop with Slip Compensation: £2% of base speed across a 401 speed range. 1% of base speed
across a 60:1 speed range.

Stop Modes: Multiple programmable stop modes including - Ramp, Coast, DC-Brake, Ramp-to-Hold and 5 Curve.

Accel/Decel: Two independently programmable accel and decel times. Each time may be programmed from 0. . .600
seconds in 0.1 second increments.

Intermittent Overload: 150% overload capability for up 1o 1 minute, 200% overload capability for up to 3 seconds.

Hectranic Motor Overload Protection:

Provides dlass 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.

Rockwell Automat

ion Publication 22-T00011-EN-P - June 2013 15



Project # 19-26305
Docket # 20-0029

Aftachment 6 Supporting Documentation
Page 36 of 142

PowerFlex 4 and 40 AC Drives
Enclosure Options and Approximate Dimensions
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Important Information

Solid-state equipment has operational characteristics differing from those of electromechanical equipment. Safety
Guidelines for the Application, Installation and Maintenance of Solid State Controls (publication SGI-1.1 available from
your local Rockwell Automation sales office or online at heeps/ rwwwrockwellautomation.com/literature/) describes some

important differences between solid-state equipment and hard-wired electromechanical devices. Because of this difference,
and also because of the wide variety of uses for solid-state equipment, all persons responsible for applying this equipment
must satisfy themselves that each intended application of this equipment is acceptable.

In no event will Rockwell Auromation, 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 publication are included solely for illustrative purposes. Because of the many variables
and requirements associated with any particular installation, Rockwell Automarion, Inc. cannot assume responsibility or

liability for acrual use based on the examples and diagrams.

No patent liabilicy 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, withour written permission of Rockwell Automation,

Inc., is prohibited.

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this

document, complete this form, publication RA-DLIQ02, available ar heep: / fwww.rockwellauromation.com/lirerature/.

Allen-Bradlcy, Rockwell Software, Rockwell Automation, and TechConnect are trademarks of Rockwell Autamation, Inc.

Trademarks not belonging co Rackwell Automation are propesty of their respective companies.

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Streer, Milwaukee, W1 53204.2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382 4444
Europe/Middle East/ Africa: Rockwell Automation NV, Pegasus Park, De Kleetlaan 122, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacifi : Rockwell Aucomation, Level 14, Core F. Cyberport 3, 100 Cyberport Road, Hong Kong. Tel: (852) 2887 4788, Fax: (852) 2508 1846

Publication 22-TDOO11-EN-P - June 2013
Superiedes Pebhcation 22-T0001H-EN-P - November 2012 Copyright £ 2013 Reckursl Ataenation, Inc. AN rights reserved.
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PowerFlex 40P Technical Data

Product Description

As part of the industry leading PowerFlex® family of AC drives, the
PowerFlex 40P addresses your needs for closed loop control and category 3
Safe-off in a compact and cost effective design. The PowerFlex 40P AC drive
is based on the popular PowerFlex® 40 AC drive platform and shares
common options and accessories. Available in power ratings from 0.4 to 11
kW (0.5 to 15 HP) and in voltage classes of 240, 480 and 600 volts,
PowerFlex 40P AC drives are designed to meet global OEM and end-user
demands for flexibility, space savings and ease of use. PowerFlex 40P AC
drives are cost-effective solutions for speed control of applications such as
diverters, smart conveyors, packaging machines, palletizers, drafting
machines, ring spinning machines and synthetic fiber spinning machines.
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PowerFlex 40P AC Drive Features

Flexible Packaging and Mounting Options

Versatile packaging options allow for panel mount NEMA 1/IP30 as well as
NEMA 4/IP66 (with like enclosure) using the plate/flange drives.

Plate drives also allow for a reduction in overall enclosure size basedona
75% reduction in enclosed Watts.

Installation can be a virtual snap using the DIN rail mounting feature on B
frame drives. Panel mounting is also available, providing added flexibility.

An optional IP30 (NEMA 1) conduit box is easily adapted to the standard
IP20 (NEMA Type Open) product, providing increased environmental
ratings.

Zero Stacking™ is allowable for ambient temperatures up to 40°C, saving
valuable panel space. 50°C ambient temperatures are permitted with minimal
spacing between drives.

External filters are available for all PowerFlex 40P drive ratings to meet
ENS55011, Class A and B EMC requirements.

Start Up, Programming and Operation

PowerFlex 40P drive programming is achieved by the use of an external
HIM or via the resident DSI connection and the PC programming tool.

- DriveTools™ SP
- DriveExplorer™
- Pocket DriveExplorer™

StepLogic™ wizards available for DriveTools SP and DriveExplorer
(Lite or Full) assist in setup of position or velocity StepLogic
programming

An integral display and reset button allows user to change display
parameters and reset the drive if a fault occurs.

4 digit display with 10 additional LED indicators provides an intuitive
display of drive status and information.

Integral RS485 communications can be used for
programming from a PC. It can also be used in a multi-drop
network configuration. A serial converter module provides
connectivity to any controller with a DF1 port.

The 10 most common application parameters are contained
in the Basic Program Group. Common parameters shared
with PowerFlex 40 are in the Advanced Program Group,
and additional position control and fibers parameters
located in Enhanced Program Group.

A NEMA Type 4X remote and NEMA Type 1 hand-held
LCD keypad provide additional programming and control
flexibility, both featuring the popular CopyCat function.
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Steplogic wizards available for ease of
position or velocity Steplogic
programming using drive software tools.
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PowerFlex 40P PC Programming Software

Through the use of a Serial Converter Module and DriveExplorer™ or
DriveTools™ SP software, programming can be greatly simplified.

DriveExplorer Software

View and modify drive and adapter parameters in a method similar to the
file management capability of Microsoft Windows Explorer.

Operate the drive via an on-screen Control Bar, which is a tool that allows
you to start, stop, and change the speed reference of the drive.

Save, restore and print parameter information.

Compare current parameters with factory defaults or previously saved
parameter values.

Edit, upload and download parameters.

StepLogic setup wizards available for ease of programming.
DriveTools SP Software

Online and offline programming capability.

In-grid and dialog-based parameter editing.

Immediate visual indication of drive and communication status when
viewing online drive,

Integrated HTML Help architecture.

StepLogic setup wizards available for ease of programming.

Optimized Performance

Removable MOV to ground provides trouble-free operation when used
on ungrounded distribution systems.

A relay pre-charge limits inrush current.

Integral brake transistor, available on all ratings, provides dynamic
braking capability with simple low cost brake resistors.

DIP switch settable 24V DC sink or source control for control wiring
flexibility.

150% overload for 60 seconds or 200% overload for 3 seconds provides
robust overload protection.

Adjustable PWM frequency up to 16 kHz ensures quiet operation.

| DriveExplorers

DriveToulh
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Sensorless Vector Control

Sensorless Vector Control provides exceptional speed regulation and
very high levels of torque across the entire speed range of the drive.

The Autotune feature allows the PowerFlex 40P AC drive to adapt to
individual motor characteristics.

Closed loop with encoder feedback replaces slip compensation with
trim for improved speed range and regulation.

Performance (Open Loop)

This graph depicts the ability of a PowerFlex 40P drive to accelerate
into at least 150% load.

At 100% motor load, the drive will run the motor at synchronous speed.
Excellent current regulation.
Linear acceleration,

Best in class digital input response time and repeatability.

Control Performance

V/Hz Motor Control

Sensorless Vector Control with Autotune feature develops high torque
over a wide speed range and adapts to individual motor characteristics.

- Slip compensation or encoder trim
Integral PID functionality enhances application flexibility.
Position control regulator mode,

Timer, Counter, Basic Logic and StepLogic™ functions can reduce
hardware design costs and simplify control schemes.

- Timer function: Relay or opto outputs controlled by drive performing

timer function. Timer is initiated by activating a digital input
programmed as “Timer Start.”

- Counter function: Relay or opto outputs controlled by drive

performing counter function. Counter function is activated by a digital

input programmed as “Counter Input.”

- Basic Logic: Relay or opto outputs controlled by status of digital
inputs programmed as “Logic Inputs.” Performs basic Boolean logic.

- Velocity and Position StepLogic™ function available providing

repeatable speed or position changes based on StepLogic application
profile.
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¥o

Communications

Twao (2) semi-programmable digital inputs.

- Dedicated for start and stop vl

- Simplifies wiring and troubleshooting j

Five (5) fully programmable digital inputs provide application -

versatility. j

- Standard 27 different settings, same as PowerFlex 40 AC drive [ [ommes ol o
providing application versatility Ki“:m

- Additional 9 settings for Fibers and basic positioning _‘w_@ v
enhancements t—c—z%

- Reverse DI is now fully programmable via E202 [Digital Term 3]  semol { .y e

e [ [|5@@‘ ........... L”_“'L*w| o
One (1) programmable form C relay output and two (2) opto output =l ﬁ:i . ja% il
can be used to indicate various drive or motor conditions. B - csasoms

l f
|

One (1) analog output is DIP Switch selectable for either voltage (0- =
10V) or current (0-20 mA). This scalable, 10-bit output is sujtable
for metering or as a speed reference for another drive.

REus
(]

One (1) analog input is DIP switch selectable for either voltage or
current. Input is isolated from the rest of the drive I/O. Bipolar mode
offers improved zero-cross performance.

Integral communication cards such as DeviceNet™, EtherNet/IP™,
PROFIBUS™ DP, LonWorks® and ControlNet™ can improve machine
performance.

The DSI Wireless Interface Module (WIM) provides a wireless
communication interface between a Pocket PC, laptop computer or desktop
computer equipped with Bluetooth® wireless technology, and any Allen-
Bradley® product supporting the DSI™ protocol.

Field installed option allows for future addition of stand-alone drives to a
network.

Online EDS file creation with RSNetWorx™ providing ease of set-up on
a network.
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Communication Options

« PowerFlex 40P AC drives are compatible with any device that
acts as a RTU Master and supports standard 03, 06 and 16 : !

¥ — -- \uptasdn'vas
RTU commands. - on I node

11
- DeviceNet

- EtherNet/IP
.

= A network can be configured using PowerFlex 40P AC drives
with optional communication cards for high perfermance
and flexible configuration capabilities.

if
ol

- PROFIBUS Dp

- LonWorks = = “an -
- ControlNet . wp 10 31 Powneriex 4, 40,
L 4] or PowesTlex 40P diives

« A multi-drive solution can be reached using a single
PowerFlex 40P AC drive DeviceNet option, with the ability N
for up to five (5) drives to reside on one (1) node. -

i )

up 16 31 Pewarfiox 4, 40,
or PawerTlex S0P detver

« Integral RS485 communications enable the drives to be used in ; ort 9 am
a multi-drop network configuration. A serial converter module ""ﬁ,
{SCM) provides connectivity to any controller with a DF1

port. The SCM can be eliminated if the controller acts as a
RTU Master. - - ! .
o}
Lt

(=] =) =

wp bo 31 PownrFlon 4, 40,
or Pawerfisx 40P drives
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PowerFlex 40P AC Drive Advanced Features

Closed Loop

Encoder/Pulse Train Input Standard

The PowerFlex 40P AC drive allows for configurable closed -
loop control for either speed or position feedback for
improved speed regulation, basic position control, or

other pulse inputs for motor control. tVCmB- B A A

{12
« Improved speed regulation | 5V 9?9?, ‘;@

|
\
* Basic position control \
\H-\-H"\-\_

Basic Position Control

Local Position Conirol

1
1
i
* Position regulator with Step Logics :
- 8 positions (local logic) il"l"I }
i /0
]
i
i
1

T T T Y

E

Pl gt & ¢

- Infinite if write to single step over multiple field bus

™

networks (external logic) Max 8 Mehdic ]
Spred Reforvas = Prsiton ::'.'n:s.-m il
Outer Position Control Loop T SRR e T DA El
* Analog input bipolar mode offers improved zero-cross U Cntokr
performance. P .[L :}l mz ..... - .
1] H S
* Simple motion control applications with more complex i ‘ : E_,
position profiles. : ”&‘E‘l‘_‘_‘ -
: . b =i @
* Speed reference supplicd to Drive via Analog Inputor =i =rmrmeememt=i o, e
over multiple field bus network options. Vet

* Speed ratio available for simple draw applications.

Feedback Details

w Connection Exampie n
» Line Driver Type Incremental Encoder Eg::‘r’f' ke Emf'
Quadrature (dual channel) or Single Interna Drive External
Channel. :’Wef gg"'"
ternal {dri ree
- 5/12V DC supply, 10mA min per 1?2300.( e "
channel 250mA
- Single Ended or Differential (A,B g:"gc“‘::e_' g?::af
Channel) Single-Ended, Differentlal,
- Duty Cycle of 50%, +10% Dual Channel o

Channel

* Pulse Train Input.

- Configurable Input Voltage 5V/12V/
24V DC autodetect

- Frequency controlled PWM

* Allowable Pulse Frequency DC to 250 kHz.
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Improved Ride Through

Operation Down to 1/2 Line Voltage

The PowerFlex 40P AC drive allows for the selection of 1/2 DC Bus
operation, for use in critical applications where continued drive output is
desired even in the event of brown out or low voltage conditions. The
PowerFlex 40P AC drive also supports enhanced inertia ride through for
additional low voltage mitigation.

= Selectable 1/2 line voltage operation.

* Increased power loss ride through,

Optimized for Common DC Bus Installations

Enhanced Control of Internal Pre-charge

Common DC Bus offers additional inherent breaking capabilities by utilizing all the drives/loads on the bus for energy
absorption offering higher efficiency and cost savings. The PowerFlex 40P AC drive has been optimized for use in

Common DC Bus or Shared DC bus installations.
+ Configurable pre-charge control using digital inputs.

= Direct DC Bus connection to power terminal blocks.

Safety Inside using DriveGuard® Safe-off Option

With the DriveGuard option, category 3 Safe-off
combines safety and productivity with zone control and
cost savings through the reduction of components. The
PowerFlex 40P AC drive with the Allen-Bradley
DriveGuard relay board option is a certified safety solution
for AC drive control per EN954-1.

DriveGuorg ':“

Series B, 20-DGO1
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Application-Specific Features

Beverage and Brewing Industry

* Embedded Encoder in a compact and cost effective design
- Reduction in dedicated sensors to track product position during production cycle
- More process reliability and control, allowing for different process control “recipes” to be changed on the fly
- Local logic capability with position/speed based on StepLogic

* Safety inside (Category 3 Safe-off functionality).
- Zone control
- Reduction in components/cost using DriveGuard® Safety Relay Option

* Applications:
- Smart Conveyors
- Simple Indexing (Mixers, etc.)
- Palletizers

Fibers and Textiles Industry

* Fibers Firmware Features
- OQutput frequency up to 500Hz
- Synchronized input ramps
- Speed ratio over comms
- Traverse and P-Jump
- 4 acc./decs.

* % DC bus operation and improved ride through.
- Continuous output under brown out conditions
- Inherent breaking and ride through with the use of
drives/loads in application

* Encoder/Pulse train input.

* Plate drive — 75% reduction in enclosed Watts.
- Mount to external heat sink

= Applications:
- Drafting Machines
- Ring Spinning Machines
- Roving Machines
- Carding Machines
- Draw/Twist Machines
- Fiber Winder Control
- Synthetic Fiber Spinning Machines
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Automotive industry

» Embedded Encoder in a compact and cost effective design.
- Sensorless Vector with encoder feedback provide increased reliability
- Position Regulator: reduction in sensors required to control process
- Local logic (StepLogic) for time or digital input based positioning

« Safety inside (Category 3 Safe-off functionality).
- Zone control
- Reduced component count to achieve Cat 3 EN 954-1 Solution

» Applications

- Smart Conveyors
- Simple Indexing Applications

- Variable frequency drive applications requiring Category 3 Safe-off per EN 954-1

Material Handling

» Embedded Encoder in a compact and cost effective design.
- Sensorless Vector with encoder feedback provide increased reliability
- Position regulator: reduction in sensors required to control process
- Local logic (StepLogic) for time or digital input based positioning

+ Safety inside (Category 3 Safe-off functionality).
- Zone Control
- Reduced component count to achieve Cat 3 EN 954-1 solution

= Applications:
- Palletizers
- Packaging Equipment
- Smart Conveyors
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Catalog Number Explanation

12

Position
1-3 § &8 9 10 it 12 13-14
22D - B 2P3 N 0 4 AA
a b c d e f g h
a ct d
Drive Raling Enclosure
Code Type 200-240V Three-Phase Input Code Enclosure
220 PowerFlex 40F Code Amps oW (Hp) A Panel Mount - [P 20 (NEMA Type
— 2P3 23 | 0409 Open)
b 0 | 50 0.75(1.0) F Flange Mgunt - IP 2¢ (NEMA Type
v . BP0 8.0 1520 Open)
‘ollage Rating 012 o 22(30) H Plale Drive - IP 20 (NEMA Type
Code Voltage Ph, s =—— Open)
B FA0V o 3 017 | 175 | atse
D 380V ac 3 024 24 5.5 (7.5} .
E 600V ac 3 033 33 7.5(10) —
c2 Code HIM Version
- 1 Display/F ault Reset Only
Rating Drsplay/Fault Reset Only (Plate
380-480V Three-Phase Input 2 Drive)
Code Amps kW (Hp)
1P4 14 0408 p
2P3 23 0.75(1.0)
4P0 a0 15(2.0) Emission Class
8P0 6.0 22(3.0) Code EMC Filter
010 105 40(50) 9 No Filter
012 12 5.5(7.5)
017 17 75{10) g
024 24 11 (15) Version
Code Version
c3 4 Standard
Rating
460-600V Three-Phase Input h
Code Amps kW (Hp) Oplional
1P7 1.7 0.75{1.0) Code Purpose
3P0 3.0 1.5(2.00 Reserved for custom
4P2 42 22(3.0) LY firmware
6PG 6.6 4.0 (5.0)
9,9 9.9 55 (7.5
012 12 7.5(10)
019 19 11 {15)
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PowerFlex 40P Standard Drives

240V ac, Three-Phase Drives (50/60 Hz, No Filter)

Drive Ratings Cat. No.
Output
kW HP Current {A) | Frame Size | IP20/NEMA Type Open |P20 Plate Drive P20 Flange Mount @
0.4 0.5 2.3 B 220-B2P3N104 220-B2P3H204 22D-B2P3F104
0,75 1.0 5.0 B 220-B5PON104 22D-B5P0H204 220-B5POF104
1.5 2.0 8.0 B 220-B8PON104 22D-B8POH204 220-B8POF104
22 3.0 12 B 22D-B012N104 220-8012H204 22D-B012F104
3.7 5.0 17.5 B 22D-BO17N104 22D-B017H204 220-B017F104
55 7.5 24 C 22D-B024N104 22D-B024H204 220-B024F104
7.5 10 33 C 22D-B033N104 22D-B033H204 22D-B033F104
480V ac, Three-Phase Drives (50/60 Hz, No Filter)
Drive Ralings Cat. No.
Output
kW HP Current {A} | Frame Size [IP20/NEMA Type Open 1P20 Plate Drive 1P20 Flange Mount @
0.4 0.5 14 B 220-D1P4N104 220-D1P4H204 22D-D1P4F104
0.75 1.0 2.3 B 220-D2P3N104 220-D2P3H204 220-D2P3F104
1.5 20 40 B 22D-D4PON104 220-D4PQH204 220-D4POF104
2.2 3.0 5.0 B 22D-D6PON104 22D-D6P0H204 22D-DEPOF104
4.0 5.0 10.5 B 220-D010N104 22D-D010H204 220-DO10F104
5.5 7.5 12 C 22D-D012N104 220-0012H204 22D-D012F104
75 10 17 C 220-D017N104 22D-0017H204 22D-DO17F104
11 15 24 C 220-D024N104 220-D024H204 22D-D024F 104
600V ac, Three-Phase Drives (50/60 Hz, No Filter)
Drive Ratings Cat. No.
Qutput
kW HP Current (A} | Frame Size | IP20RMEMA Type Open IP20 Plate Drive IP20 Flange Mount @
0.75 1.0 1.7 B 22D-E1P7N104 220-E1P7H204 22D-E1P7F104
15 2.0 3.0 B 22D-E3PON104 22D-E3PQH204 220-E3P0F104
2.2 3.0 4.2 B 22D-E4P2N104 22D-E4P2H204 22D-E4AP2F104
40 5.0 6.6 B 22D-E6PE6N104 220-E6P6H204 22D-E6P6F104
5.5 75 9.9 e 22D-E9PSN104 22D-E9P9H204 220-E9POF104
7.5 10 12 C 22D-E012N104 220-E012H204 220-E012F104
11 15 19 C 22D-E019N104 22D-E018H204 220-EQ19F104

© Meets IP 40/54/65 (NEMA 1/12/4/4X) when installad in an enclosure of fike rafing.

13
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User Installed Options
IP30/NEMA 1/UL Type 1 Conversion Kit
Description Drive Frame | Catalog Number
IP3O/NEMA 1/UL Type 1 Kit B 22-JBAB
Description: Field installed kit. Converts drive lo IP30/NEMA 1/UL Type 1 enclosure. Includes conduit box with mounting ¢ 22.JBAC
screws and plastic top panel,
IPZO/MEMA 17UL Type 1 Kit with Communication Opion B 22-JBCB
Description: Field installed kit. Corwerls drive to IP3/NEMA 1/UL Type 1 enclosure. Includes communication option conduit | 22.1BCC
box with mounling screws and plastic top panel.
Human Interface Module Option Kits and Accessories
Description Catalog Number
Remote Human Interface Module (HIM) - Panel Mount 22-HIM-C28

Description: LCO Display, Remate Panel Mount, Digital Spead Conlre!, CopyCat capable, IP66 (NEMA Type 4X/12) indoor use only, Includes
2.0 meter cable.
Note: The 22-HIM-C28 is smaller than the 22-HIM-C2 and cannot be used as a direct replacement.

Remote Human Interface Module (HiM) — Handheld 22-HIM-A3
Description: LCD Display, Remote Handheld, Digital Speed Conlrol, Full Numerig Keypad, CopyCat capable, IP30 (NEMA Type 1), Includes
1.0 meler cable, Panel Mount with optional Bezel Kit.

Remote Human Interface Module (HIM) - Wireless Handheld 22-WIM-N1
Descriplion: Remote Handheld, Wireless Interface Module with Bluetooth®technology, iP30 {NEMA Type1), Panel Mount with optional bezel
kit.

Remote Human Interface Module (HIM) - Wireless Handheld 22-WIM-N4S
Description: Remote Handheld, Wireless Interface Modute with Bluetooth technology, IP66 (NEMA Type 4X/12) indoor use only.
Bezel Kit 22-HiM-B1
Description: Panel Mount for LCD Display, Remote Handheld unit, P30 (NEMA Type 1). Includes a 22-RJ45CBL-C20 cable.
DSI HIM Cable
Deseription: DSI HIM to RJ45 cable.
1.0 Meter (3.3 Feet) 22:HIM-H10
2.9 Meter (9.51 Feetl) 22-HIM-H30

PC Programming Software

liem Description Catalog Number
DriveExeculive "Windows” based software package that provides an intuitive means for moniloring or configuring Allen-  (9303-4DTEQ1ENE
DriveTools™ 5P Suite Bradley drives and communications adapters online and offline. 9303-4DTS01ENE
- includes DriveExeculive, Compatibility: Windows 98, ME, NT, 4.0 (Service Pack 3 or later), 2000 and XF ©
DriveObserver I,
DriveTools™ SP Suite Upgrade 9303-4DTE2S01ENE
from DriveExeculive
- includes DriveExegutive,
DriveObserver
DriveExplorer™ Software “Windows" based sofiware package that provides an intuitive means for monitoring or configuring Allen- | 9306-4EXPO2ENE
Bradiey drives and communications adaplers online and offline.
Compatibility: Windows 98, ME, NT, 4.0 {Service Pack 3 or later), 2000 and XP. 09©
Pocket DriveExplorer™ Software f“Windows” based software package for monitoring and configuring Allen-Bradley drive and communication [9306-4PXP01ENE
adaplers.

© Selup Wizards are avallable for use with DriveTools SP and DriveExplorer (Lite/Full) onty.
@ See www.ab.comdrive/ for support devices.
€ OriveExplorer Lite available for free, download at: hitp:/fwww.ab.comidrives/drivaexplorertiree_download_htmi,

14
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Spare Parts
Description Catalog Number

Fan Replacement Kits  Frame B, (1) Fan
Frame B, {2) Fans
Frame C, (1) Fan
Frame C, (1) Fan, 15 Hp

SK-U1-FAN1-B1
SK-U1-FAN2-B1
SK-U1-FAN1-C1
SK-U1-FAN1-C2

Cover Replacement Kits Frame B with Power Terminal Guard
Frame C with Power Terminal Guard
Frame B and C Encoder Terminal Cover

SK-U1-DCVR3-B1
SK-U1-DCVR3-C1
SK-U1-DCVR4-EN

Other Options
Description Catalog Number
DriveGuard® Safe-Off Option (Series B) 20A-DGO1
Description: Field installed kit. Used with suitable safety components to help provide protection against restart.
Communication Option Kits
Description Catalog No.
Universal Serial Bus™ (USB} Converter Module 1203-UsSB
Deseription: Provides serial communication via DF1 protocol for use with DriveExplorer and DriveTools SP software.
Includes: 2m USB cable, 20-HIM-H10 cable, and 22-HIM-H10 cable.
Serial Converter Module {RS5485 to R5232) 22-5CM-232
Description: Provides serial communication via DF1 protocol for use with DriveExplorer ang DriveExecutive™ software.
Includes: DS| 1o RS232 serial converter, 1203-SFC serial cable, 22-RJ45CBL-C20 cable, and DriveExplorer Lite CD.
Serial Cable 1203-SFC
Description: 2.0 meter serial cable with a locking low profile conneclor to connect to the serial converter and a 9-pin sub-miniature D female
connector to connect a compuler.
Null Cable Converter 1203-SNM
Description: For use when connecting the serial converter to DriveExplorer on a handheld PC.
DSI Cable 22-RJ45CBL-C20
Description: 2.0 meter RJ45 lo RJ45 cable, male to male conneclors.
Splitier Cable AK-UQ-RJ45-SCH
Description: RJ45 one to two port splitter cable.
Terminating Resistors AK-U0-RJ45-TR1
Description: 120 Ohm resistor embedded in an RJ45 connector (2 pieces)
Terminal Block AK-U0-RJ45-TB2P
Description: RJ45 two position lerminal block (5 pieces) with two 120 Ohm terminating resistors {loose).
ControlNet™ Communication Adapter 22-COMM-C
Note: Requires a Communication Adapler Cover when used with Frame B and C PowerFlex 40P drives {Ordered Separately).
DeviceNet™ Communication Adapler 22.COMM-D
Mate: Requires a Communication Adapter Cover when used with Frame B and C PowerFlex 40P drives (Ordered Separately).
EtherNeVIP™ Communication Adapter 22-.COMM-E
Note: Requires a Communication Adapter Cover when used with Frame B and C PowerFlex 40P drives (Ordered Separately).
LonWorks™ Communication Adapter 22-COMM-L
Note: Requires a Communication Adapter Cover when used with Frame B and C PowerFlex 40P drives (Ordered Separately).
PROFIBUS™ DP Communication Adapter 22-COMM-P
Note: Requires a Communication Adapter Cover when used with Frame B and C PowerFlex 40P drives (Ordered Separately).
External DSI Communications Kit 20-XCOMM-DC-BASE
Description: External mounting kit for 22-COMM Adapters.
Exiernal Comms Power Supply 20-XCOMM-AC-PS1
Description: Optienal 100-240V ac Power Supply for External DSI Communications Kit
Compact /O Module (3 Channel) 1769-SM2
Communication Adapter Cover
Description: Houses the Communication Adapter for Frame B and € drives.
Nole: This cover adds 25 mm {0.98 in.) to the overall depth of the drive.
Frame B 22D-CCB ©
Frame C 22D-CCC ©

@ | NEMA 1/IP20 Is required, musl also ordar 22-JBCB (Frame B drives) or 22-JBCC (Frame C drives).
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Dynamic Brake Resistors
“Drive Ratings Minimum Resislance
Input Voltage kW Hp Ohms Catalog Number @
240V 50/60 Hz 3-Phase  [0.4 0.5 48 AK-A2-091P500
0.75 1.0 48 AK-R2-091P500
1.5 20 48 AK-R2-091P500
2.2 3.0 32 AK-R2-047P500
a7 5.0 19 AK-R2-047P300
5.5 7.5 13 AK-R2-030P1K2
7.5 10 10 AK-R2-030P1K2
480V 50760 Hz 3-Phase |04 05 9 AK-FZ-3607500
0.75 1.0 97 AK-R2-360P500
1.5 2.0 97 AK-R2-360P500
2.2 3.0 97 AK-R2-120P1K2
4.0 5.0 77 AK-R2-120P1K2
5.5 7.5 55 AK-R2-120P1K2
15 10 39 AK-R2-120P1K2
11 15 24 AK-R2-120P1K2 &
600V 50/60 Hz 3-Phase  [0.75 1.0 120 AK-R2-360P500
1.5 2.0 120 AK-R2-360P500
22 3.0 82 AK-R2-120P1K2
4.0 5.0 82 AK-R2-120P1K2
5.5 75 51 AK-R2-120P1K2
75 10 51 AK-R2-120P1K2
1 15 51 AK-R2-120P1K2 @
© Resisiors listed in this table are rated 5% duly cycle.
@ Requires two resistors wired in parallel.
Input Line Reactors
240V, 50/60 Hz, Three-Phase, 3% Impedance
kW HP Fundamental Amps | Maximum Continuous | Inductance (mh) Wafls Loss {W) Catalog Number
Amps
0.4 0.5 4.0 6.0 12 21 1321-3R4-B
0.75 1.0 8.0 12 3.0 29 1321-3R4-B
1.5 20 8.0 12 1.5 19.5 1321-3A8-B
2.2 3.0 12 18 1.25 26 1321-3R12-A
3.7 5.0 18 27 08 36 1321-3R18-A
55 75 25 375 0.5 48 1321-3R25-A
75 10 35 52.5 0.4 48 1321-3R35-A
480V, 50/60 Hz, Three-Phase, 3% Impedance
kW HP Fundamental Amps | Maximum Continuous | Inductance {mh) Watts Loss (W) Calalog Number
Amps
04 0.5 20 3.0 20 11.3 1321-3R2-B
0.75 1.0 4.0 6.0 9.0 20 1321-3R4-C
1.5 2.0 4.0 6.0 6.5 20 1321-3R4-B
2.2 3.0 8.0 12 5.0 253 1321-3R8-C
40 5.0 12 18 25 El] 1321-3R8-B
55 7.5 12 18 2.5 3 1321-3R12-B
7.5 10 18 27 1.5 43 1321-3R18-B
11 15 25 37.5 1.2 52 1321-3R25-B
600V, 50/60 Hz, Three-Phase, 3% Impedance
kW HP Fundamental Amps | Maximum Continuous | inductance {mh) Watts Loss (W) Catalog Number
Amps
075 1.0 20 30 2 113 1321-3R2B
1.5 2.0 4.0 6.0 6.5 20 1321-3R4-C
2.2 3.0 4.0 6.0 6.5 20 1321-3R4-B
4.0 5.0 8.0 12 5.0 25.3 1321-3R8-C
5.5 7.5 12 18 25 Kl 1321-3R12.B
75 10 12 18 2.5 AN 1321-3R12-8
11 15 18 27 1.5 43 1321-3R18-8B
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EMC Filters

Drive Ralings Catalog Number

Input Voltage KW HP S Type Fiiter © L Type Filier ©

240V 50460 Hz 3-Phase (.4 0.5 22-RF021-BS @ 22-RF)21-BL ©
0.75 1.0 22-RF021-8S @ 22-RF021-BL &
15 2.0 22-RF021-8S @ 22-RF021-BL &
2.2 3.0 22-RF021-BS & 22-RF021-BL &
3.7 5.0 22-RF(21-BS @ 22-RF021-BL @
5.5 75 22-RFG34-CS 22-RFD34-CL
75 10 22-RF034-C3 22-RF034-CL

480V 50/60 Hz 3-Phase 04 0.5 22-RF012-BS 22-RF012-BL
0.75 1.0 22-RF012-BS 22-RF012-BL
15 2.0 22-RF012-BS 22-RF012-8L
22 3.0 22-RF012-B8 22-RF012-BL
4.0 50 22-RF012-BS 22-RF012-BL
5.5 75 22-8F018-C5 ® 22-RF018-CL
75 10 22-RF018-C5 @ 22-RF018-CL
11 15 22-RF026-CS @ 22-RF026-CL

600V 50/60 Hz 3-Phase 0.75 1.0 - 22-RF8PO-BL
1.5 20 - 22-RF8P0-BL
22 3.0 - 22-RF8P0-BL
40 5.0 - 22-RF8PO-BL
5.5 7.5 - 22-RF015-CL
7.5 10 = 22-RF015-CL
11 15 - 22-RF024-CL

0 This filter is suitable for use with a cable length of up to 10 meters for Class A and 1 meler for Class B environments,
@ Filler must be Series C o later.
& This filter is suitable for use with a cable length of up to 100 maters for Class A and 5 meters for Class B environmenls

17
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Installation Considerations

Power Wiring

PowerFlex 40P drives have the following built in protective features to help simplify installation.
* Ground fault protection while starting and running ensures reliable operation
* Electronic motor overload protection increases motor life

* 6kV transient protection provides increased robustness for 380-480V system voltages

There are many other factors that must be considered for optimal performance in any given application. The block
diagram below highlights the primary installation considerations. Consult the PowerFlex 40P User Manual, Publication
22D-UMOQI .., available online at http://www.rockwellautomation.com/literature, for detailed recommendations on
input power conditioning, CE conformance (EMC filtering), FCC Compliance, reflected wave protection, motor cable
types and motor cable distances.

Block Diagram

°)

~«————— Branch Circuit Protective Devices - See Specifications on page 22

~<=——— Input Power Conditloning - See input and Oulput Line Reactors on page 16
~——— Line (EMC) Filter - See page 17

il
o & =
h Eeoa 1O Simple Operator Interface
b
9.
—=——— Power Terminal Block - {Inside Cover)
) o
[ _' ~—— Reflected Wave Protection - (Consuit the appropriate User Manual)

-« Motor Cable Type and Lengih Recommendations -
(Consult the appropriate User Manual}

~ -=—— Class 10 Overload Protection — Provided by the PowarFlex drive
C) -« Molor - See publication MOTORS-CADD1...

18
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Power Terminal Block
Terminal Block Specifications
Wire Size Range @
Name Frame Description Maximum Minimum Recommended Torgue
Power Terminal Block B All power terminals 5.3 mm2 (10 AWG) 1.3 mm2 (16 AWG) 1.7-2.2 N-m {16-19 Ib.-in.)
c Al power terminals 8.4 mm? {8 AWG) 1.3 mm2 (16 AWG) 29-3.7 N-m (26-33 Ib.sin )

@ Maximum/minimum sizes that the terminal block will accept - thesa are not recommendations.

Terminal © Description
A/L1, SA.2 1-Phase Input © B Frame
RAL1, 812, T3 3-Phase Input
UIT1 To Motor U/T1 Switch any two motor leads to
VT2 To Motor V/T2 (-y‘ c_ (i change forward direction.
WIT3 To Motor WiT3 —_
P2, P1 DC Bus Inductor Connection (C Frame drives only.}
The C Frame drive is shipped with a jumper between Terminals P2 and P1.
Remove this jumper only when a DC Bus Inductor will be connected. Drive
will not power up without a jumper or inductor connected. C Frame
DC+, DC- DC Bus Connectlion (Frame C Drives) F:X-‘,! rea R
B8R+, BR- Dynamic Brake Resistor Connection e
D Safely Ground - PE

@ Important: Terminal screws may become loose during shipment. Ensure that all lerminal screws are tightened to the recommended

torque belore applying power to the drive.

@ Single-phase operation requires a 65% derate of diive raled cument.

Rt TA3 U1, VT2 Wil

RA1, $12 TA3 UT1 VT2 WIT3, P2 _ P
P P s '
IR
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Control Wiring

» The control logic is 24V DC and can be = Tooial ol
set for either Sink or Source control via a Eﬂag%’"mpe' — 510p ® SRC Wiring su{'vlvfm

. : o alo  —ol o
DIP switch setting. ) &fé; . o | — sumnen0® ]

* Control terminal screws are sized for a . 5_&1_';:5.,, T;‘Mf'b_ —o]

conventional blade screw driver. SvEEQ e s | Dl Common
. . 57 1 ow -

* 1/O Terminals 1 and 2 are semi- | 057] r% o —o~o
programmable and dedicated for Stop, 06 [HEINZ___ o | oo
Start and SW Enable inputs, oy Dmtatnpas o | ]
These 1’0 Terminals can be programmed op | DAl gt & oo —o"o
for 2- or 3-Wire operation to meet | Gpto Comman i

application requirements.

* 1O Terminals 5, 6, 7 and § are fully fomeeeaee i VDG .
programmable and provide added
flexibility. Programmable functions

include Local Control, Second Accel/ ‘a Fot must be
: = 4-20mA Inzut T 1-10k chm

4@4‘
=1[=]

| ravDC

iy
e

Anzlog Comman

0-10V (or £10V) Inpulo

41 |
I:ialﬁ
[

Decel, Clear Fault, Preset Frequencies, Relag NO. ", o 15 2Walt Min
RS$485 Control, Auxiliary Fault, and Relay Comman | [ l | P — v [T S L conmans @
i R R EIE | H [ 0 o il L mmon
Purge. Relay NC.{ | . * 17 mw’—n—i}:—om
. r‘._1 —, X
* Speed can be controlled via (2) analog BVDC e ] 1 [ —
. . Somh RS485 Shiek i
inputs. Both inputs can be configured for Non-nductie 19
& s i

either voltage or current and can be used
for applications such as PID. Voltage

7

010V H +—— Analog Ouviput Select l

input can be programmed for bipolar 0-20mA v iy otgo Rang St
operation. N AV == ®
TR N/ ENBL=Sjng
* The drive is shipped with a jumper O DD —b e =
installed between /O Terminals 01 and = SRC

1. This jumper can be removed when
using [0 Terminal 01 as a Stop or Enable

input.

| Rsﬂ‘l

©sl)
=

© tmportant: VO Terminal 01 is always a coast to stop inpul except when PO36 [Start Source]is sel to *3-Wire", "2-W Lvl Sans” or ‘Momt FWD/REV" control. In three wire control, VO Terminal
01is controlled by PO37 (Stop Mods). All other stop sources are conteolied by P37 [Stop Mode).

P036 [Start Source] | Stop O Terminal 01 Stop
3-Wire Per PO37 Per P037(5)

2-Wire Per PO37 Coast

2-W Lvl Sens Per PO37 Per P037(5)

2-W Hi Speed Per P037 Coast

RS485 Port Per PO37 Coast

Momt FWD/REY Per PO37 Per P037(5}

Important: The deiva is shipped with a jumpar instalted between UQ Terminals 01 and 11. Remave this jumper when using QO Terminal 01 as a slop or enable inpul.

@ Two wire contrl shown. For three wire conlrol use a momentary input - on VO Terminal 02 to command a start, Use a maintained input o~ lor VO Terminal 03 to change direction.
© The funclion of U Tarminal 03 is fully programmable. Program with E202 [Digital Term 3).

© Maich the Voltage Range Selact DIP switch setting with the control scheme for proper Uni-Poiar or Bipolar analog input operation.

© When using an opto output with an induclive load such as a retay, install a recovery diode parallel to the relay as shown, lo prevent damage to the cutput.

O When the ENBL enable jumper is removed, VO Terminal 01 will always act as a hardware enable, causing a coast lo stop without software interpretalion.

20
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Control /O Terminal Designations
No. Signal Default Description
R1 Relay N.O. Fault Normally open contact for output refay.
R2 Relay Common - Common for output relay.
R3 Relay N.C. Fault Normally closed contact for output refay.
Analog Output Select o-10V Sets analoa Bijiput to either voltage or current. Setting must match A0B5 [Analeg Out Sel). i
PIP Switch
Sink/Source Source {SRC) Inputs can be wired as Sink (SNK] or Source (SRC) via DIF Switch sefting.
DIP Switch e
01 Stop @ Coast The factory installed jumper or a normally closed input must be presenf for the drive to start.
02 Start/Run FWD Not Active /O Terminal 03 is fully programmabie, Program with E202 [Digital Term 3}. To disable reverse operation, see
03 |Digital Term 3 Not Active A% [Reverse Disable]. -
o Digital Common - For digital inputs. Electronically isolated with digital inputs from analog /O and opto cutputs.
05 Digital Input 1 Preset Freq Program with A051 [Digital In1 Sel]
06 Digital Input 2 Preset Freq Program with A052 [Digilal In2 Sel). i -
07 Digita! Input 3 Local Prograrm with AQ53 [Digital In3 Sel]. B
08 Digital Input 4 Jog Forwarg Program with A054 [Digital Ind Sef].
09 Opto Common - For opte-coupled outputs. Electronically isolated with opio outputs from analog /O and digital inputs.
1 +24V DC - Referenced to Digital Common.
Drive supplied power for digital mputs.
Maximum cutput current is 100mA. -
12 +#10VDC = Relerenced to Analog Common.
Dnive supplied power for 0-10V external potentiometer.
Maximum output current is 15mA. B
13 tiVin@ Not Active For external 0-10V (unipolar} or +10V (bipolari'i-npul supply (input impedance = 100k chm} or potentiometer
wiper.
14 Analeg Common - For 0-10V In or 4-20mA In. Electronically isclated with analog inputs and outputs from digital VO and opto
outputs.
15 4-20mAn @ Not Active For external 4-20mA inpul supply 1'i.nput impedance = 250 ohm). -
16 Analog Output OutFreq 0-10 | The default analog output is 0-10V. To covert to a current value, change the Analog Output Select DIP Switch
'L'qo};]20mA Program with A0S [Analog Out Sel]. Max analog value can be scaled with A066 [Analog Out
1gn).
ngimum Load:4-20mA = 525 ohm (10.5V)
0-10V = 1k ohm {10mA)
17 Opto Qutput 1 MotorRunning Program with A058 [Opto Out1 Sel)
18 Opto Qutput 2 At Frequency Program with A081 [Opto Cut2 Sel}

19 R5485 (DS} Shield

Terminal should be connected 1o safely ground - PE when using the RS485 (DSI) communications port.

@ See Footnotes @ and & on page 20.
€ 0-10V In and 4-20mA in are distinct inpul channels and may be connected simultaneously. Inputs may be used independently for speed control or jointly in PID mode.
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Specifications
Drive Ratings
Estimated Power
Ouilput Ratings Input Ratings Branch Circuilt Protection Dissipation
140M Molor Min. Enclosure
Catalog Number® | kW (HP} Amps  |Vollage Range (kVA |Amps |Fuses |Profectors® © |Contaclors |Volume® (in3) |IP20 Open Watts
200 - 240V AC - 3-Phase Input, 0 - 230V 3-Phass Quiput
22D-B2P3 0.4 {0.5) 23 180-264 115 (25 6 140M-C2E-B40  100-CO7 1655 40
22D-B5P0 0.75 (1.0 50 180-264 245 (57 10 140M-C2E-C10 | 100-C09 1655 60
22D-B8§P0 1.5 (2.0) 8.0 180-264 40 |95 15 140M-C2E-C16  (100-C12 1655 85
22D-B012 2.2(3.0) 120 180-264 55 |155 |25 140M-C2E-C16  {100-C23 1655 125
220-B17 3.7 (5.0 17.5 180-264 86 210 (30 140M-FBE-C25  |100-C23 1655 180
220-B024 55(7.5) 24.0 180-264 118 |26.1 |40 140M-FBE-C32  |100-C37 2069 235
220-8033 7.5(10) 33.0 180-264 163 |346 (60 140M-GBE-C45  |100-C60 2069 305
380 - 480V AC - 3-Phase Input, 0 - 460V 3-Phase Output
22D-D1P4 0.4(0.5) 14 342-528 14 |18 3 140M-C2E-B25  |100-C07 1655 35
22D-D2P3 0.75 (1.0} 23 342-528 23 |32 6 140M-C2E-B40  100-C07 1655 50
22D-D4P0 1.5{2.0} 4.0 342-528 40 (57 10 140M-C2E-B63 | 100-C02 1655 70
22D-DEPO 2.2(3.0) 6.0 342-528 59 (75 15 140M-C2E-C10 | 100-C09 1655 100
220-D010 4.0(5.0) 10.5 342-528 103 1130 |20 140M-C2E-C16 | 100-C23 1655 160
220-Do12 55(75) 12.0 342-528 1.8 |[142 |25 140M-DBE-C20  |100-C23 2069 175
220-D017 7.5(10) 17.0 342-528 16.8 |[184 |30 140M-DBE-C20  |100-C23 2069 210
22D-Do24 11(15) 24.0 342.528 234 |260 (50 140M-FBE-C32  |100-C43 2069 300
460 - 600V AC - 3-Phase Input, 0 - 575V 3-Phase Outpul
22D-E1P7 0.75(1.0) 1.7 414-660 21 |23 [ 140M-C2E-B25 [100-C09 1655 50
22D-E3P0 1.5{2.0) 30 414-660 365 |38 -] 140M-C2E-B40  |100-C09 1655 70
22D-E4P2 22(3.0) 42 414-660 52 |53 10 140M-D8E-BE3 | 100-C09 1655 100
220-E6P6 40(5.0) 6.6 414-660 81 {83 15 140M-D8E-C10 | 100-C0S 1655 160
22D-E9P9 55(7.5) 9.9 414-660 121 |11.2 |20 140M-DBE-C16  |100-C16 2089 175
220-E012 7.5 (10} 122 414-660 149 |18.7 |28 140M-D8E-C16  |100-C23 2069 210
22D-EMS 11 (15} 10.0 414-560 231 |241 |40 140M-F8E-C25 |100-C30 2069 300

© Ratings apply to all drive types; Panel Mount {N104), Flange Mount {F104), and Plate Drive (H204).
The AIC ratings of the Bulletin 140M Motor Prolector Circuit Breakers may vary. See Bulelin 14 | clion Ci

oorner ground, o high-resislance ground systems.

| licadon Raings.

[>] r
© Manual Seli-Protected {Type E) Combination Motor Controller, UL fisted for 208 Wye or Della, 240 Wye or Delta, 480Y/277 or 600Y/347. Nol UL listed for use on 480V or 600V Delia/Delta,
1]

When using a Manual Self-Prolected {Type E) Combination Motor Controller, Ihe drive must be inslalled in a ventilated or non-venlilated snciesure with the minimum volume specified in this
column. Application specific thermal considerations may require a larger enclosure.
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Category Specification
Agency Certification c@ Listed to UL508C and CAN/CSA-22.2
s
0 Certified to AS/NZS, 1997 Group 1, Class A
Marked for all applicable European Direclives
( E EMC Directive (89/336)
EN 61800-3, EN 50081-1, EN 50082-2
Low Voltage Directive (73/23/EEC)
EN 50178, EN 60204
Certified to EN 954-1, Category 3.
L g._“_g Meets Functional Safety (FS} when used with the DriveGuard Salfe-Off Option
== ==/ |(Series B).
ﬁ_ fEM 17
-£.|FS
The drive is also designed to meet the appropriate portions of the following specifications:
NFPA 70 - US National Electrical Code
NEMA ICS 3.1 - Safety slandards for Canstruction and Guide for Selection, Instaltation and Operation of Adjustable Speed Drive Systems.
IEC 146 - International Electrical Gode.
Protection Bus Overvoltage Trip
200-240V AC input: 405V DG bus {equivalent to 230V AC incoming line)
380-460V AC Input: 810V DC bus (equivalent to 575V AC incoming line)
460-600V AC Input: 1005V DC bus (equivalent to 711V AC incoming line)
Bus Undervoltage Trip
200-240V AC Input: 210V DC bus (equivalent to 150V AC incoming line}
380-480V AC Input: 390V DC bus (equivalent to 275V AC incoming line}
460-600V AC Inpul
P042 = 3 “High Voltage™ 487V DC bus (equivalent to 344V AC incoming line}
P42 = 2 *Low Voltage™ 390V DC bus (equivalent to 275V AC incoming line)

Power Ride-Thru; 100 milliseconds

Logic Control Ride-Thru: (.5 seconds minimum, 2 seconds typical

Electronic Motor Overload Protection: Provides class 10 motor overload protection according to NEC article 430 and
molor gver-temperature protection according to NEC article 430,126 (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 oulput

Environment Allitude: 1000 m (3300 ft) max, without derating. Above 1000 m (3300 i) derate 3% for
every 305 m (1000 fi}.

Maximum Surrounding Air Temperature without derating:

P20, Open Type: -10t050°C (1410 122° F)
P30, NEMA Type 1, UL Type t: ~101040°C (1410 104° F)
Flange and Plate Mount; Heatsink~10 to 40° C (14 to 104° F)
Drive:~10 to 50° C (14 to 122° F)
Cooling Method
Convection: 0.4 kW (0.5 HP) drives and ali Flange and Plate drives
Fan: All other drive ratings

Storage Temperature: —40 o 85 degrees C (—40 to 185 degrees F)

Atmesphere: 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 a period of time, it must be stored in an area where it will
not be exposed to a corrosive atmosphere.

Relaltive Humidity: 0 to 95% non-condensing

Shock {operaling): 15G peak for 11ms duration (+1.0 ms)

Vibration {operaling): 1G peak, 5 1o 2000 Hz

Electrical Voltage Tolerance: 200-240V +10%
380-480V +10%
460-600V £10%

Frequency Tolerance: 48-63 Hz

Displacement Power Faclor: 0.98 across entire speed range

Maximumn Short Circuit Rating: 100,000 Amps Symmetrical

Actual Short Circuit Rating: Determined by AIC Rating of installed fuse/circuit breaker

Transistor Type: Isolated Gate Bipolar ({GBT)

23
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Category Specification
Control Method: Sinusoidal PWM, Volts/Hertz, and Sensorless Vector
Carrigr Frequency 2-16 kHz, Drive rating based on 4 kHz.
Frequency Accuracy
Digital Input; Within £0.05% of set cutput frequency
Analog Input: Within 0.5% of maximum output frequency, 10-Bil resolution
Analog Output; +2% of full scale, 10-Bit resolution
Speed Regulation

Open Loop with Slip Compensation;
With Encoder:

+1% of base speed across a 80;1 speed range
+0.3% of base speed across a 80:1 speed range
+0.05% of base speed across a 20:1 speed range

Output Frequency: 0-500 Hz (programmable)

Efficiency: 97.5% (typical)

Stop Modes: Multiple programmable stop modes including - Ramp, Coast, DC-Brake, and
Ramp-to-Stop

Accel/Decal: Four independently programmable accel and decel times. Each time may be
programmed from 0 - 600 seconds in 0.1 second increments.

Intermittent Overload: 150% Overload capability for up to 1 minute

200% Overload capability for up lo 3 seconds

Electronic Motor Overload Protection

Provides class 10 molor overload protection according to NEC article 430 and
motor over-temperature protection according to NEC article 430.126 (4] (2). UL
508C Fite 29572.

Contred Inputs Digital: Bandwidth: 10 Rad/Secs for open and closed loop
Quarntity: (2) Dedicated for start and stop
(5) Programmable for funclions such as preset speeds, jog, etc.
Current: 6 mA
Type
Source Mode (SRC}: 18-24V = ON, -6V = OFF
Sink Mode (SNK}: 0-6V = ON, 18-24V = OFF
Analog: Quantity: (2) Isolated, -10 to 10V and 4-20mA
Specification
Resolution: 10-bit
010 10V DC Analog; 100k ohm input impedance
4-20mA Analog: 250 ohm input impedance
External Pot: 1-10k ohm, 2 Walt minimurn
Encoder Type: 'Incremental, dual channel
Supply: 12V, 250 mA. 12V, 10 mA minimum inputs isolated with differential transmitter,
250 kHz maximum.
Quadrature; 90°, +27 degrees at 25 degrees C.
Duty Cycle: 50%., +10%
Requirements: Encoders must be line driver type, quadrature {dual channel) or pulse (single
channgl), 3.5 - 26V DC oulput, single-ended or ditferential and capable of
supplying a minimum of 10 mA per channel. Maximum input frequency is 250
kHz. The encoder IO automatically scales to allow 5V, 12V and 24V DC
nominal voltages.
Control Outputs Relay: Quanlity: (1} Programmable Form C
Specification
Resistive Rating: 3.0A at 30V DC, 3.0A al 125V, 3.0A at 240V AC
Inductive Rating: 0.5A at 30V DC, 0.5A at 125V, 0.5A at 240V AC
Opto: Quantity: (2) Programmable
Specification: 30V DC, 50mA Non-induclive
Analog: Quantity: (1) Non-Isolated 0-10V or 4-20mA
Specification
Resolution: 10-bit
010 10V DC Analog: 1k ohm minimum
4-20mA Analog: 525 ohrn maxiemum
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Parameter List
Parameter
Number Parameter Name Description Factory Default
Basic Display Group
b1 Qutput Freq Quiput frequency presentat T1, T2& T3 {U, V& W). Read Only
b002 Commanded Freq Value of the active frequency command. Read Only
b003 Qutput Current Cutput current present at T1, T2 & T3 {U, V & W). Read Only
0004 Qutput Vollage Culput voltage present at T1, T2 & T3 (U, V & W). Read Only
b00s DG Bus Voltage Present DC bus voltage level. Read Only
b006 Drive Status Present operating condition of the drive. Read Only
bO07 Fault 1 Code A code that represents a drive faull. Read Only
b008 Fault 2 Code
b009 Fault 3 Code
b010 Process Display Qutput frequency scaled by A099 [Process Factor]. Read Only
b012 Control Source Displays the active source of the Start Command and Speed Command Read Only
b013 Contrl In Status Status of the contro! terminal block control inpuls. Read Only
b014 Dig In Status Status of the control terminal blogk digital inputs. Read Only
ho15 Comm Status Status of the communication porls. Read Only
b016 Control SW Ver Main Control Board software version. Read Only
h017 Drive Type Used by Rockwell Automation field service personnel. Read Only
hi}18 Etapsed Bun Time Accumulated time drive is outputting power. Read Only
h019 Testpoint Data Present value of the function selected in A102 [Testpoint Sel). Read Only
b020 Analog In 0-10V Present value of the voltage at /O Terminal 13. Read Only
bo21 Analog In 4-20mA Present value of the current at IO Terminal 15. Read Only
bo22 Qutput Power Qutput power present at T1, T2 & T3 (U, V& W). Read Only
0023 Qutput Powr Fetr The angle in efectrical degrees between motor vollage and motor current. Read Only
0024 Drive Temp Present operating temperature of the drive power seclion. Read Only
b025 Counter Status The current value of the counter when counter is enabled. Read Only
b026 Timer Status The current value of the timer when timer is enabled. Read Only
b028 Sip Logic Status The current step of the StepLogic profile. Read Only
b(29 Torque Current The gurrent value of the motor torque current. Read Only
Basic Program Group
P31 Motor NP Volls 20 to Drive Rated Volts Based on Drive Rating
P32 Motor NP Hertz 15 to 500 Hz 60 Hz
P033 Motor OL Current 0.0 to (Drive Rated Amps x 2) Based on Drive Rating
P034 Minimum Freq 0.00 to 500.0 Hz 0.00 Hz
P035 Maximum Freq 0.00 %0 500.0 Hz 60.00 Hz
PO36 Start Source 6 seftings; 3-Wire, 2-Wire, 2-W Lvl Sens, 2-W Hi Speed, Comm Port, Momt FWD/REV Comm Port
Po37 Stop Mode 10 settings: Ramp, CF; Coast, CF; DG Brake, CF; DCBrkAuto,CF: Ramp; Coast; DC Brake;  |Ramp, CF (Clear Fault)
DC BrakeAuto; Ramp+EM B,CF; Ramp+EM Brk
P038 Speed Reference 9 seitings; InternalFreq, 0-10V Input, 4-20mA laput, Preset Freq, Comm Fort, Stp Logic, Comm Port
Anlg In Mult, Encoder, Positioning
P039 Accel Time 1 0.0 to 600.0 seconds 10.0 Secs
P40 Decel Time 1 0.0 to 600.0 seconds 10.0 Secs
PO41 Reset To Defalls Used to reset drive to factory default settings. Ready/ldle
P42 Voltage Class Sets the voltage class of 600V drives. High Voltage
P043 Motor OL Ret Enables/disables the Motor Overload Retention function. Disabled
Advanced Program Group
AD51 Digital In1 Sel 36 seftings: Not Used; Acc/Dec Sell; Jog; Aux Fault; Preset Freg; Comm Port; Preset Freq
A052 Digital In2 Sel Clear Fault; RampStop,CF; CoastStop,CF; DCInjStop,CF; Jog Forward; Jog Reverse; Preset Freq
2053 Digital In3 Sel 10V In Ctrl; 20mA In Ctrl; PID Disable; MOP Up; MOP Down; Timer Start; Counter In; Local
A5G4 Digital In4 Sel Reset Timer; Reset Countr; Rset Tim&Cnl; Logic In1; Logic In2; Current Lmt2; Anlg Invert; Jog Forward
EM Brk Rise; Acc/Dec Sel2; Precharge En; Inertia Deel; Sync Enable; Traverse Dis; Home
Limit; Find Home; Hold Step; Pos Redefine
ADS5 Relay Out Sel 26 setings; Ready/Fautt, At Frequency, MotorRunning, Reverse, Motor Overld, Ramp Reg, Ready/Fault
Above Freq, Above Cur, Above DCVolt, Retries Exst, Above Anlg V, Legic In 1, Logic In 2,
Logic 1 & 2, Logic 1 or 2, StpLogic Out, Timer Out, Counter Qut, Above PF Ang. Anlg In Loss,
PararmConirol, NonRec Fault, EM Brk Cntrl, At Position, At Home, Safe-Off
AD56 Relay Out Level 0.0 to 9999 0.0
A058 Opto Outl Sel 26 setfings; Ready/Faull, At Frequency, MotorBunning, Reverse, Motor Overld, Ramp Reg, MotorRunning
Above Freq, Above Cur, Above DCVolt, Reiries Exst, Above Anlg V, Logic In 1, LogicIn 2,
Logic 1 & 2, Logic 1 or 2, StpLegic Out, Timer Out, Counter Out, Above PF Ang, Anig In Loss,
ParamControl, NonRec Fault, EM Brk Cnirl, At Position, At Home, Safe-Off
A059 Opto Outt Level 0.0 to 9999 0.0
A0B1 Opto Out2 Sel 26 settings; Ready/Fault, Al Frequency, MolorRunning, Reverse, Motor Gverld, Ramp Reg, At Frequency
Above Freq, Above Cur, Above DCValt, Retries Exst, Above Anlg V., Logic In 1, Logic In 2,
Logic 1 &2, Logic 1 or 2, StpLogic Out, Timer Out, Counter Out, Above PF Ang, Anlg In Loss,
ParamControl, NonRec Fault, EM Brk Cnlrl, At Position, At Home, Safe-Off
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Parameler
Number Paramoter Name Description Factory Default
ADG2 Opto Oul2 | evel 0.0 to 9999 0.0
AD64 Opto Oul Logic 0to3 0
ADG5 Analog OQut Sel 21 settings; QuiFreq 0-10, QutCurr 0-10, OutVolt ¢-10, OutPowr 0-10, TstData 0-10, OutFreq 0-10
OutFreq 0-20, QutCurr 0-20, QutVolt 0-20, OutPowr 0-20, TstData 0-20, QulFreq 4-20,
OutCurr 4-20, QuiVolt 4-20, QutPowr 4-20, TsiData 4-20, QuiTorg 0-10, OutTorq 0-20,
OutTorg 4-20, Setpnt 0-10, Setpnt 0-20, Setpnt 4-20
ADGS Analog Out High 0 to 800% 100%
ADG7 Accel Time 2 0.0 to 600.0 Secs 20.0 Secs
AQB8 Decel Time 2 0.0 lo 600.0 Secs 20.0 Secs
AQB9 Internal Freq 0.00 to 600.0 Hz 60.00 Hz
AD70 Preset Freq 0 0.00 to 500.0 Hz 0.00Hz
AD71 Preset Freq 1 500 Hz
AQ72 Preset Freq 2 10.00 Hz
AQ73 Preset Freq 3 20.00 Hz
AQ74 Preset Freq 4 30.00 Hz
AD75 Presel Freq 5 40.00 Hz
AQ7E Presel Freq 6 §0.00 Hz
AD77 Presel Freq 7 60.00 Hz
AQ78 Jog Frequency 0.00 to {Maximum Freq) 10.00 Hz
A079 Jog AccelDecel 0.1 10 600.0 Secs 10.0 Secs
ADBD DC Brake Time 0.0 to 99.9 Secs 0.0 Secs
A0B1 DC Brake Level 0.0 to (Drive Rated Amps x 1.8) Drive Rated Amps x 0.05
A082 DB Resistor Sel 01099 0
AQ83 S Curve % 01o 100% %
AOB4 Boost Select 15 setlings: Custom V/Hz; 30.0, VT {Variable Torque); 35.0, VT, 40.0, VT; 45.0, VT: 0.0 no IR; [5.0,CT
0.0, 25, CT (Gonstant Torque); 5.0, CT; 7.5, CT; 10.0, CT; 12,5, CT; 150, CT;17.5,CT; 20.0, (25,CT:5,7.5 10& 15 Hp
CT
AQ85 Start Boost 0.0t0 25.0% 2.5%
AD86 Break Voltage 0.0 1o 100.0% 25.0%
AQ87 Break Frequency 0.010500.0 Hz 15.0 Hz
A088 Maximum Vollage 20 to Drive Rated Volts Drive Rated Volts
A0B9 Current Limit 1 0.1 to (Drive Rated Amps x 1.8) Drive Rated Amps x 1.5
A0S0 Moter OL Select 3 settings; No Derate, Min Derate, Max Derale No Derate
A091 PWM Frequency 2.0 16.0 kHz 4.0 %Hz
AQ92 Aulo Rsirt Tries 0to 9 0
AD93 Auto RAstrt Delay 0.0 to 120.0 Secs 1.0 Secs
A094 Start At Powerlp 2 seftings, Disabled, Enabled Disabled
AD9S Reverse Disable 2 seftings; Rev Enabled, Rev Disabled Rev Enabled
AD96 Flying Start En 2 seltings; Disabled, Enabled Disabled
AQ97 Compensation 4 setlings; Disabled, Eleclrical, Mechanical, Both Electrical
AQ98 SW Current Trip 0.0 to {Drive Rated Amps x 2) 0.0 (Disabled)
A099 Process Faclor 0.1t0999.9 30.0
A100 Fault Clear 4 seftings; Readyfidle, Reset Fault, Clear Buffer Ready/ldle
AlD1 Program Lock 2 settings; Unlocked, Locked Unlocked
A102 Testpoint Sel 400 to FFFF Hex 400
A103 Comm Data Rate 6 setlings; 1200, 2400, 4800, 9600, 19.2K, 36.4K 9600
A104 Comm Node Addr 1to 247 100
A105 Comm Loss Action 4 seltings; Fault, Coast Slop, Stop, Continu Last Fault
A106 Comm Loss Time 0.1 10 60.0 Secs 5.0 Secs
Al07 Comm Format 6 seftings; RTU 8-N-1, RTU 8-E-1, RTU 8-O-1, RTU 8-N-2, RTU 8-E-2, RTU 8-0-2 ATU 8-N-1
A108 Language 7 seftings; English, Francais, Espanol, Raliano, Deulsch, Portugues, Nederlands English
A109 Anlg Out Selpt 0.0 to 100.0% 0.0%
A110 Anlg In 0-10V Lo 0.0 to 100.0% 0.0%
Al Anlg In 0-10V Hi 0.0 te 100.0% 100.0%
Al{2 Anlg In4-20mA Lo 0.0to 100.0% 0.0%
Al13 Anlg In4-20mA Hi 0.0to 100.0% 100.0%
Alld Slip Herlz @ FLA 0.0to 10.0 Hz 2.0Hz
A115 Process Time Lo 0.00 to 99.99 0.00
At16 Process Time Hi 0.00 to 99.99 0.00
All7 Bus Reg Mode 2 settings; Disabled, Enabled Enabled
Al18 Current Limit 2 0.1 to {Drive Raled Amps x 1.8) Drive Raled Amps x 1.5
Al19 Skip Frequency 010 500 Hz 0 Hz
A120 Skip Freg Band 0.0to 30.0 Hz 0.0 Hz
Al21 Stall Fault Time 6 settings; 60 Seconds, 120 Seconds, 240 Seconds, 360 Seconds, 480 Seconds, FIt Disabled |60 Seconds
A122 Analog In Loss 7 setlings; Disabled, Fault, Stop, Zero Ref, Min Freq Ref, Max Freq Ref, Int Freq Ref Disabled
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“Parameter
Number Parameter Name Description Factory Default
A2 10V Bipolar Enbl 2 settings; Uni-Polar In, Bi-Polar In Uni-Polar Tn
Al24 Var PWM Disable 2 setbngs; Enable, Disable Engble
A125 Torque Perf Mode 2 settings; VHz, Sensrls Vect Sensrls Vecl
A126 Motor NP FLA 0.1 to (Drive Rated Amps x 2} Drive Rated Amps
A127 Autotune 3 seltings; Ready/ldle, Static Tune, Rotale Tune Readyfdle
A128 IR Voltage Drop 0.0 to 230.0 VAC Based on Drive Rating
A129 Flux Current Ref 0.00 to [Motor NP FLA] Based on Drive Raling
A130 PID Trim Hi 0.0 to 500.0 Hz 60.0 Hz
A131 PID Tnm Lo 0.0 to 500.0 Hz 0.0Hz
A132 PID Ret Sel 11 settings: PID Disabled; FiD Selpoint, 0-10V Input; 4-20mA Input, Comm Port, Encoder; PID Disabled
Setpnt, Trim; 0-10V, Trim; 4-20mA, Trim; Comm, Trim; Encoder, Trim
A133 PID Feedback Sel 4 selltings; 0-10V Input, 4-20mA Input, Comm Port, Encoder 0-10V Input
A134 PID Prop Gain 0.00 to 59.99 0.01
A135 PID Integ Time 0.0 to 999.9 Secs 2.0 Secs
Al136 PID Diff Rate 0.00 to 99.99 (1/5ecs) 0.01 {1/Secs)
A137 PiD Setpoint 0.0 to 100.0% 0.0%
A138 PID Deadband 0.0 to 10.0% 0.0%
A139 PIC Preload 0.0 ko 500.0 Hz 0.0Hz
AT40 Sip Logic 0 0001 to FAFF 00F1
Al Sip Lagic 1
Al42 Sip Logic 2
A143 Sip Logic 3
Al44 Stp Logic 4
A145 Stp Logic 5
A48 Sip Logic 6
Al47 Stp Logic 7
A150 Stp Logic Time 0 0.0 to 999.9 Secs 30.0 Secs
Al51 Stp Logic Time 1
A152 Stp Logic Time 2
A153 Stp Logic Time 3
AlS4 Stp Logic Time 4
Ai55 Stp Logic Time §
Al56 Stp Logic Time &
A157 Stp Logic Time 7
A160 EM Brk Off Delay 0.01 to 10.00 Secs 2.00 Secs
A161 EM Brk On Delay 0.01 to 10.00 Secs 2.00 Secs
A162 MOP Reset Sel 2 settings; Zero MOP Ref, Save MOP Rel Save MOP Ref
Al163 DB Threshold 0.0to0 110.0% 100.0%
Enhanced Program Group
E201 LED Display Opt 0to3 2
E202 Digital Term 3 36 settings: Start Source; Acc/Dec Sell; Jog; Aux Fault; Preset Freq; Comm Port; Term Block
Clear Fault; RampStop,CF; CoastStop,CF; DCInjStep.CF; Jog Forward; Jog Reverse;
10V In Ctrl; 20mA In Ctrl; PID Disable; MOP Up; MOP Down; Timer Start; Counter In;
Reset Timer; Reset Counlr; Rset Tim&Cnl; Logic In1; Logic In2; Current Lmt2; Anlg Invert;
EM Brk Rise; Ace/Dec Sel2; Precharge En; Inertia Deel; Sync Enable; Traverse Dis; Home
Limit; Find Home; Hold Step; Pos Redefing
E203 Accel Time 3 0.0 to 600.0 Secs 5.0 Secs
E204 Decel Time 3 0.0 to 600.0 Secs 5.0 Secs
E205 Accel Time 4 0.0 to 600.0 Secs 30.0 Secs
E206 Decel Time 4 0.0 to 600.0 Secs 30.0 Secs
E207 Comm Write Mode 2 settings; EEPROM, RAM only EEPROM
E208 Power Loss Mode 2 settings; Coast, Decel Coast
E209 Half Bus Enable 2 settings; Disabled, Enabled Disabled
E210 Max Traverse 0.00 to 300.0 Hz 0.00 Hz (Disabled)
E211 Traverse Ing 0.00 lo 30.00 Secs 0.00 Secs
E212 Traverse Dec 0.00 to 30.00 Secs 0.00 Secs
E213 P Jump 0.00 to 300.0 Hz 0.00 Hz
E214 Sync Time 0.0 o 3200.0 Secs 0.0 Secs (Disabled)
E215 Speed Ralio 0.01 t0 99.99 1.00
E216 Molor Fdbk Type 6 seftings; None, Pulse Train, Single Chan, Single Check, Quadrature, Quad Check None
E217 Motor NP Poles 21040 4
E218 Encoder PPR 1 to 20000 1024
E21% Pulse In Scale 1 to 20000 64
E220 Ki Speed Loop 0.0te 400.0 20
E221 Kp Speed Loop 0.0 10 2000 0.5
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‘Farameter
Number Parameter Name Description Factory Default
Positioning Mode Oto4 0

E223 Find Home Freq 0.1t0500.0 Hz 10.0 Hz
E224 Find Home Dir 2 seltings; Forward, Reverse Forward

E225 Encader Pos Tol 110 50000 100

E226 Counts Per Unit 1 fo 32000 4096

E230 Step Units 0 0 to 64000 0

E232 Step Units 1

E234 Step Units 2

E236 Step Units 3

E238 Step Units 4
E240 Step Units &

E242 Step Units 6

E244 Step Units 7 |

E231 Step Units F 0 0.00t0 0.99 Q.00

E233 Step Units F {

E235 Step Units F 2

E237 Step Units F 3

E239 Step Unils F 4

E241 Step Units F 5

B243 Step Units F 6

E245 Step Units F 7

E246 Pos Reg Filter 015 B8

E247 Pos Reg Gain 0.0 to 200.0 30

E248 Enh Control Word 0to1 0

E249 Crd Stat Select Oto1 0 )
Advanced Display Group ¥

d3m Drive Status 2 Oto1 Read Only

d302 Fibers Status Oto1 Read Only =
d303 Slip Hz Meter |00t0250Hz B Read Only =
d304 Speed Feedback |010 64000 RPM - _|Read OnI! o
d305 Speed Feedback F 0.01009 Read Only &
d306 Encoder Speed 010 64000 Read Only _
d3o? Encoder Speed F 001009 Read Only )
daos Units Traveled H 0 to 64000 Read Only

1309 Units Traveled L 0.00 to 0.99 Read Only
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Approximate Dimensions
Ratings are in kW and (HP).

Frame 240V AC - 3-Phase 480V AC - 3-Phase 600V AC - 3-Phase
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IP 30/NEMA 1/UL Type 1 Option Kit with Communication Option
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Flange Mount Drive
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Plate Drive
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EMC Line Filters

Dimensions are in millimeters and {inches)
Catalog Numbers: 22-RFOP8-BL; 22-RF012-BS, -BL {Series B}; 22-RF021-BS, -BL
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Human Interface Module (HIM) Dimensions
NEMA Type 1 Bezel - Dimensions are in millimeters and {inches) NEMA Type 4X/12 Remote (Panel Mount) Small HIM
Catalog Number: 22-HIM-B1 - Dimensions are in millimeters and (inches)
Catalog Number: 22-HIM-C28
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Technical Data @ Allen-Bradley

PowerFlex 520-Series AC Drive Specifications

Original Instructions

1 il
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Product Overview 2
(Catalog Number Explanation 8
Technical Spedifications 9
Enviranmental Spedfications 12
Certifications 13
Dimensions and Weights 14
Design Considerations 16
Fuses and Circult Breaker Ratings 27
Accessories and Dimensions 32
Safe-Torque-Off Function 2
Additional Resources 47

Drive Features: AppView™, CustomView™, QuickView™, and MainsFree™ configuration and programming tools.

LISTEN.
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Product Overview

The PowerFlex® 520-Series AC drive delivers an innovative design that is remarkably versatile and can accommodate
systems ranging from standalone machines to simple system integration. The PowerFlex 523 drive provides general purpose
control for applications ranging up to 30 HP and 22 kW. The PowerFlex 525 drive provides maximum flexibility and
performance ranging up to 30 HP and 22 kW.

By combining a variety of motor control options, communicarions, energy savings and standard safety features in a cost-
cffective drive, the PowerFlex 520-Series drive is suitable for a wide array of applications.

Maximize your system performance and productivity by taking advantage of the following key features offered in a
PowerFlex 520-Series drive.

PowerFlex 520-Series AC Drives Feature

Modular Design

* Derachable control module and power module aflow simultaneous configuration and installation.
» Each drive has a standard control medule used across the entire power range.

+ MainsFree™ configuration allows you to simply connect your control module to a PC with a standard USB cable
and quickly upload, download, and flash the drive with new settings.

+ Support for accessory cards without affecting footprint.
{PowerFlex 523 drives support onc, PowerFlex 525 drives support two)

Packaging and Mounting
» Installation can be quick and easy using the DIN rail mounting feature on A, B, and C frame drives. Panel mounting
is also available, providing added flexibility.
* Zero Stacking™ is allowed for ambient temperatures up to 45 °C, saving valuable panel space.

» Integral filtering is available on all 200V and 400V ratings, providing a cost-effective means of meeting EN61800-3
Category C2 and C3 EMC requirements. External filters provide compliance to EN61800-3 Category Cl1, C2,and
C3 EMC requirements for all PowerFlex 520-Series ratings.

* Anoptional IP 30, NEMA/UL Type 1 conduit box is casily adapred to the standard IP 20 (NEMA Type Open)
product, providing increased environmental ratings.

Optimized Performance

* Removable MOV to ground provides trouble-free operation when used on ungrounded distribution systems.
» A relay pre-charge limits inrush current.

» Integral brake transistor, available on all ratings, provides dynamic braking capability with simple low cost brake
resistors,

* Ajumper to switch berween 24V DC sink or source control for control wiring flexibility.

» Dual Overload Rating available for drives above 15 HP/11 kW. Normal duty: 110% overload for 60 seconds or
150% for 3 seconds. Heavy duty: 150% overload for 60 seconds or 180% overload (200% programmable) for
3 seconds provides robust overload protection.

+ Adjustable PWM frequency up to 16 kHz ensures quiet operation.

1 Rockwell Automation Publication 520-TBOOTE-EN-E - July 2016
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PowerFlex 520-Series AC Drive Advanced Features

Control Performance

» Variety of motor control options, including:
o Volts per hertz (V/Hz)
« Sensorless Vector Control (SVC)
e Closed loop velocity vector control (PowerFlex 525 drives only)
e Permanent Magnet motor control (PowerFlex 525 drives only)
» Variety of Positioning Control, including:
o DPointStop™ stops motor load in a consistent position withour encoder feedback
o Closed loop feedback with an optional encoder card (PowerFlex 525 drives only)
e Point-to-point positioning mode (PowerFlex 525 drives only}

o Integral PID functionality enhances application flexibility
(PowerFlex 523 drives have one PID loop, PowerFlex 525 drives have two PID loops)

170 Wiring PowerFlex523
Series B

Control /0
PowerFlex 523 ﬁ:tr:; Block
Diagram

» One (1) Analog Input (unipolar voltage or current}
independently isolated from the rest of the drive I/0.

« Five (5) Digital Inputs (four programmable) provide
application versarility.

» One (1) Analog Output(” which is jumper selectable
berween either 0-10V or 0-20 mA. This scalable, 10-bic
output is suitable for metering or as a speed reference to
another device.

o One (1) Relay Output (form C) can be used to
indicate various drive, motor or logic conditions.

{1} Analog output (terminal 15) is only available an PowerFlex 523 series B drive and requires firmware
3.001 and later to configure the analog output parameters.

PowerFlex525
PowerFlex 525 Control V0 =47

p . . WiringBlock  somou s -
« Two (2) Analog Inputs {one unipolar and one bipolar) Diagram =
arc independently isolated from the rest of the drive
I/0. These inputs can be toggled via a digital input. I

[2fe]efafel=]a]=]

e Seven (7) Digital Inpurs (six programmable} provide sane |
application versatility.

o
: L
.

—the

e One (1) Analog OQutput which is jumper selectable
between either 0-10V or 0-20 mA. This scalable, 10-bit
output is suitable for metering or as a speed reference to E-E__%
another drive.

T == [F[=[=T=]

» Two (2) Opto Outputs and two (2) Relay Qutputs ;E.. :
{one form A and one form B} can be used to indicate {El !
various drive, motor or logic conditions. d

Rockwell Automation Publication 520-TDOOE-EN-E - July 2016 3
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Communications

+ Embedded EtherNet/IP™ port allows casy configuration, control, and collection of drive data over the nerwork.
(PowerFlex 525 drives only)

+ Dual port EcherNet/IP option card supports Device Level Ring (DLR) topologies, providing faule-tolerant
connectivity for optimum drive availability.

* Integral RS485/DSI communications enable the drives to be used in a multi-drop nerwork configuration.
* Optional communication cards such as DeviceNet™, and PROFIBUS DP™ can improve machine performance.

+ Online EDS file creation with RSNerWorx™ providing ease of set-up on a network.
Optimized for Common DC Bus Installations

Enhanced Control of Internal Pre-charge

Common DC Bus offers additional inherent breaking capabilities by utilizing all the drives/loads on the bus for energy
absorption offering higher efficiency and cost savings. The PowerFlex 520-Series drive has been optimized for use in
Common DC Bus or Shared DC Bus installations.

« Configurable pre-charge control using digital inputs.
s Direct DC Bus connection to power terminal blocks.

Improved Ride Through

Operation Down to 1/2 Line Voltage

The PowerFlex 520-Series drive allows for the selection of 1/2 DC Bus operation, for use in critical applications where
continued drive output is desired cven in the event of brown out or low voltage conditions. The PowerFlex 520-Series drive
also supports enhanced inertia ride throngh for additional low voltage mitigation.

o Selectable 1/2 line voltage operation.

» Increased power loss ride chrough.

4 Rockwell Automation Publication 520-TDOD1E-EN-E - July 2016
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Additional Features of PowerFlex 525 Drives

Closed Loop Feedback
Encoder/Pulse Train Input

The PowerFlex 525 drive allows for configurable closed loop control with an optional encoder card for either speed or
position feedback for improved speed regulation, basic position control, or other pulse inputs for motor control.

o Improved speed regulation

« Basic position control

Basic Position Control

Local Position Control
e Position regulator with StepLogic™

» 8 positions (local logic)

Quter Position Control Loop

Analog input bipolar mode offers improved zero-cross performance.

Simple motion control applications with more complex position profiles.

Speed reference supplied to drive via Analog Input or multiple field bus network options.

Speed ratio available for simple draw applications.

Feedback Details
Line Driver Type Incremental Encoder Option Card  Encoder Wiring Examples
+ Quadrature {dual channel) or Single Channel vo Connection Example vo Connection Example
s 5V/12V DC supply, 10 mA min per channel Encoder Encoder
Power - Power —
s Single Ended or Differential (A, B Channel) Internal Drive External
Power Power
o Duty Cycle of 50%, +10% Internal idrive) | ¥ Source
12 BC, 250 mA
o Input Frequency up to 250 kHz
Encoder Encoder
Signal - Signal -
Pulse Train Input Single-Ended, Differential,
Dual Channel Dual Channel
« Configurable Input Voltage 5V/12V/24V DC
autodetect

« Input Frequency up to 100 kHz
Safety Inside using Safe-Torque-Off Function

Safe Torque-Off is a standard safery feature of the PowerFlex 525 drive to help protect personnel and equipment. Safe
Torque-off allows you to restart your application faster after a safety-relared situation.

» Safe Torque-Off functionality removes rotational power without powering down the drive.
» Embedded safety reduces wiring and saves on installation space.
o Meets ISO 13849-1 standards and provides safety ratings up to and including SIL 2/PLd.

Rockwell Automation Publication 520-TDOOFE-EN-E - July 2016 5
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Communications and Software

Versatile Programming and Network Solutions

o PowerFlex 520-Series drives are compatible with

any device that acts as a RTU Master and

supports standard 03 and 06 RTU commands. - - - - ]

» Anetwork can be C_O“ﬁg_““d “5i"fg up 10 31 PowerFlex 520-Geries, PowetFlex 4, or PawerFlex 40 drives
PowerFlex 520-Series c.lnvcs for high Network Communicalion
performance and flexible configuration : =
capabilitics Node 1 ﬁ Node 2 i Node 3
o Embedded port for EcherNet/IP ! !
(Poweles 525 drves on) e L I

o EtherNet/IP dual-port option card
. . DeviceNet to EtherNetP o
e DeviceNet option card e kil AT ul

y o | node
« PROFIBUS DP option card 3] i 3] & =
i) |

» A multi-drive solution can be reached using a

single PowerFlex 520-Series drive, with the © RTU Y B P 7
ability for up to five (5) drives to reside on one up to 4 PowerFlex 520-Serles, PowerFlex 4, or PowerFlex 40 drives
{1) node.
» Integral R§485 communications enable the n m a
drives to be used in a multi-drop network Dl ry =1 F -
configuration. A serial converter module (SCM) r @ T 5

provides connectivity to any controller with a SCM™ up to 31 PowerFlex 520-Series, PowerFlex 4, or PowerFlex 40 drives

DFI1 port. The SCM can be eliminated if che
controlier acts as a RTU Master.

PC Programming Software

Connected Components Workbench™
o Supports plug-and-play connectivity through a standard USB connection.
o AppView" tool provides parameter groups for several of the most common applications.
» Create and save custom parameter groups using the CustomView™ tool.

¢ Supports PowerFlex drives, Micro800" controllers and PanelView™ component graphic terminals.

Studio 5000™ Logix Designer
s Add-on profiles {AOPs) for PowerFlex 520-seriers AC drives provide scamless integration into the Logix

environment.

+ Configuration files from Studio 5000 Logix Designer(!) can be transferred directly to the PowerFlex 520-Series drive
over EtherNet/IP.

» Automaric Device Configuration (ADC) uploads configuration parameters to a replaced drive, minimizing the need
for a manual reconfiguration.
{1} The Logix Designer application is the rebranding of RSLogix S06C software, You can alse use RSLogix S000 version 17 or greater.
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PowerFlex 523 Drive Family
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Catalog Number Explanation
1-3 4 5 68 9 10 n 12 13 14
258 - B 2P3 N 1 1 4 - =
Drive Dash Voltage Rating Rating Enclosure Reserved Emission Class Reserved Dash Dash

4 Standard

254 | PowerFlex 523
258 PowerFlex 525

No Fikter
Filter

Code | Voltage | Phase |

odule

) THVAC |1
A 4VAC |1
B WA |3
D ABVAC |3
E GOOVAC |3

05 |04 |05 |04

A P4 14 A
A 03 23 | A 10 |o7s |10 075
48 48 |[B 10 |075 |10 |075  4P0 40 (A 20 [15 |20 |15
60 |A 30 |22 [30 |22
105 |8 50 [40 [50 |40
130 |C 75 |55 |75 |55
170 |C 100|725 [100 |75
- . M0 D 150 | 110 | 150 | 110
N ; 00 |D 200 | 150 | 150 10
48 48 |A 10 {075 |10 |075 ;g::m ::: : ;:g ;g; igg ::g
8P0 80 |8 20 j15 |20 |15 - B
m 1o |8 30 (22 (30 |22 [outpmcs  Phase, 525...

Fram | ND

= ] 4

| A
T T Tor Ton e ™ |17 [& [10 [o5s]10 [ors
g o tor Tos T @[30 [A |20 [15 [20 |15
0 |50 |A |10 [o5s |10 Jors 2 42 |A 130 22 |30 J22
# |80 |A |20 [15 |20 |15 ¢ 66 B[S0 |40 |50 140
o 1o [A |30 |22 |30 |22 30 (€ |75 |53 |15 |
o7 |75 |B |50 |40 |50 |40 o |10 [C I00|75 |10075
[0 Tc o5 [ss 75 55~ 2o, |00 [0 wsono]use]us
@ 322 [0 [wo7s [0 75 EReaS{EZ0NORSSIZ0 OHIL OlaORE O
o™ a3 | ol Tea os o7 |70 |E 250|185 |00 [150
e [k STl B0 K TR 032 [320 [E [300]220[ 250|185

{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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PowerFlex 520-Series AC Drive Specifications

Technical Specifications

Protection

Specifications

Powerflex523 Powerflex 525

Bus Overvoltage Trip
100...720V AC Input;
200...240V AC Input:
380...480V AC Input:
525...600V AC Input:

405Y DC bus {equivalent to 150V ACincoming line)
A05V 0C bus {equivalent to 290V ACincoming line)
810V 0C bus {equivalent to 575V ACincoming line)
1005 DC bus {equivalent to 711V AC incoming line}

Bus Underveltage Trip
100...120V AC Input:
200...240V AC Input:
380...480V AC Input:
525...600V AC Input

P38 =3 "600V":

190V DC bus {equivalent to 75V AC incoming line)
190V OC bus (equivalent to 150V ACincoming line)
350V BCbus {equivalent to 275V ACincoming line)

437V BC bus {equivalent to 344V ACincoming line)

P038 =2 “480V": 390V BC bus {equivalent to 275V ACincoming line)
Power Ride-Thru: 100 ms
Logic Control Ride-Thru: 0.5 s mintmunm, 2 5 typical

Electronic Motor Overload Protection:

Provides class 10 motor overload protection according to NEC article 430 and motor aver-temperature protection according to NEC
article 430.126 {A} (2). UL 508 File 29572.

Overcurrent: 2009 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%/ +10%
Frequency Tolerance: 47..63Hz
Input Phases: Three-phase input provides full rating. Single-phase input provides 35% rating on three-phase drives.
Displacement Power Factor: 0.93 across entire speed range
Maximumm Short ircuit Rating: 100,000 Amps Symmetrical
Actual Short Circuit Rating: Determined by AIC Rating of installed fuse/circuit breaker
Transistor Type: Isolated Gate Bipolar Transistor {IGBT)
Internal DC Bus Choke Only for Frame E drive ratings
200..240V AC Input: 1TKW {15HP)
330...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
Control
Specifications PowerFlex 523 | Powerflex 525
Method Sinusoidal PWM, Yolts/Hertz, Sensorless Vector Contral, Economizer SVC motor control, Closed Loop Velocity Vector Control, Surface
Mount and Interior Parmanent Magnet Motor {without encader), Interior Permanent Magnet Motor {with encoder}
{Closed Loop Velocity Vector Control and PM motor control are not applicable to PowerFlex 523 drives)
Carrier Frequency 2...16 kHz, Drive rating based on 4 kHz
Frequency Accuracy
Digital Input: Within +0.05% of set output frequency
Analog Input; Within 0.5% of maximum output frequency, 10-Bit resolution
Analog Output: +2% of full scale, 10-Bit resolution
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Specifications PowerFlex 523 PowerFlex 525
Performance

ViHz (Volts per Hertz): 1% of base speed across a 60:1 speed range

SVC (Sensorless Vector): +0.5% of base speed across 2 100:1 speed range

SVC Econmizer: 0.5% of base speed across a 100:1 speed range

{Applicable to PowerFlex 525 drives only)

YVC (Velodty Vector Cantrol): +0.5% of base speed across 2 60:1 speed range

PM Motor!™: 10.5% of base speed, up to a 20:1 speed range
Performance with Encoder (Applicable to PowerFlex 525 drives only)

SVC {Sensorless Vector): +0.1% of base speed acrossa 100:1 speed range'?

SVC Economizer: +0.1% of hase speed acrossa 100:1 speed range'?

VYL {Velodity Vector Control): +0.1% of base speed across a 1000:1 speed range'?

P Motor (iPM mator, 10HP +0.1% of base speed, up to 3 60:1 speed range

rating and below)":
Output Voltage Range: OV 1o rated motor voltage
Output Frequency Range: 0...500 Hz (programmable)
Efficiency: 97.5% (typical)
Stop Modes: Multiple programmable stop modes including — Ramp, Coast, D(-Brake, and Ramp-to-Stop
Accel/Decel: Fourindependently programmable accel and decel times. Each time may be programmed from 0...600 s in 0.01 s increments.
Intermittent Overload

Normal Duty: 110% Cverload capability for up to 605, 150% forupto 3 5

Applies for power rating above 15 kW (20 HP} only. Based on 480V drive rating.
Heavy Duty: 150% Overload capability for up to 60's, 180% for up to 3 s {200% programmable)

(1) For detads on speific motor performance, sez Knewledge Base artizle "PowerFlex 525 PM Motor Performance Testing Summary”.
(2)  For mare information, see the PowerFlex 520-Series Adjustabls Frequency AC Drive User Manual, publication 520 WMOG,

Control Inputs
Specifications PowerFlex 523 | PowerFlex525
Digital Bandwidth: 10 Rad/s for apen and closed loop
Quantity: (1) Dedicated for stop (1) Dedicated for stop
{4) Programmable (6) Programmable
Current: 6mA
Type
Source Mode (SRC): 18..24Y = 0N, 0.6V =QFF
Sink Mode (SNK): 0..6¥ = 0N, 18..24¥ = OFF
Pulse Train
Quantity: 1) Shared with one of the programmable digita input terminals.
Input Signal: Transistor contact (open <ollector)
Input Frequency: 0..100 kHz
Current Consumption: | 7mA @ 24V DCmaximum
Analog Quantity: (1) Isolated, 0-10Y and 4-20 mA (2) tsolated, -10-10V and 4-20 mA
Specification
Resolution: 10-bit
0-10v DC Analog: 100k ohm input impedance
4-20 mA Analeg: 250 ohm input impedance
External Pot: 1...10k ohm, 2 W minimum
w Rockwell Automation Publication 520-TDOO1E-EN-E - Juiy 2016
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Control Qutputs
Spedifications PowerFlex 523 PowerFlex 525
Relay Quantity: {1} Programmabte Form (2} 1 Programmable Form A and 1 Programmable Form B
Specification
Resistive Rating: 30A@30VDC3.0A@125, 3.0A @ 240V AC
Inductive Rating: 05A@30VDC05A@125V,0.5A @ 240V AC
Opto Quantity: - {2) Programmable
Spedification: 30V DC, 50 mA Non-inductive
Analog Quantity: (1) Non-Isalated 0-10V or 4-20 mA""
Specification
Resolution: 10-bit
0-10V DC Analog: 1k ohm minimum
4-20 mA Analog; 5§25 ohm maximum

{1} Featureis not applicable to PowerFlex 523 series A drives.

Encoder
Spedifications Powerflex 523 PowerFlex 525
Type: - Incremental, dual channel
Supply: 12V, 250 mA
Quadrature: 90°, £27° @25 %(C
Duty Cycle: 50%, +109%
Requirements: Encoders must be line driver type, quadrature {dua! channel) or pulse (single channel), 3.5...26Y DC

output, single-ended or differential and capable of supplying a minimum of 10 mA per channel.

Allowable inputis DC up to a maximum frequency of 250 kHz. The encoder /0 automatically scales
toallow 5V, 12V and 24V DC nominal voltages.
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L] LY 4] -
Environmental Specifications
Specifications PowerFlex 523 | Powerflex 525
Altitude See Current Perating Curees on page 18 for derating guidelines.
Without derating: 1006 m (3300 ft) max.
With derating: Up to 4000 m (13,200 ft) max., with the exception of 600V drives at 2000 m (6600 ft) max,
Surrounding Air Temperature, max. See (urrent erating Curves on page 18 for derating guidelines.
Without derating: -20..50°C (-4..122 °F)
With derating: -20...60 °C(-4..140 °F) or -20...70 °C {-4...158 “F) with optional Controf Module 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. [f the drive s not going to be installed for a period of time, it must be stored in an area where it will not
be exposed to a corrosive atmosphere.

Relative Humidity: 0...95% noncondensing

Shock: Compties with IEC 60068-2-27

Vibration: Complies with [EC 60068-2-6:1995
Frame |Operating and Nonoperating Nonoperating {Transportation)
Size Force (Shock/Vibration) Mounting Type Force (Shock/Vibration) Mounting Type
A 159/2¢ DIN rail or screw 309/259 Screw only
B 159/2g DIN rail or screw 309/259 Screw only
C 159/29g DIN rail or screw 309/25¢9 Screw only
D 159/29 Screw only 309/25¢ Screw only
E 159/159 Serew only 309/25¢ Screw only

Conformal Coating: Complies with:

IEC 60721-3-3 to leve! 32 (chemical and gases only}

Surrounding Environment Pollution Degree

Pollution Degree 1 & 2: Al enclosures acceptable.
Sound Pressure Leve! (A-weighted) Measurements are taken 1 m from the drive.
Frame A& B: Maximum 53 dBA
Frame C: Maximum 57 dBA
Frame D: Maximum 64 dBA
Frame E: Maximum 68 dBA
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Certifications
Certification Powerflex 523 | PowerFlex 525
¢-UL-us Listed to ULS08C and CAN/(SA-(22.2 No. 14-05.

@

&

Australian Communications and Media Authority
In conformity with the following:
Radiocommunications Act: 1992
Radiccommunications Standard: 2008
Radiccommunications Labelling Notice: 2008
Standards applied:
EN 61800-3

CE

Ce€

In conformity with the following Eurapean Directives:
2014/35/EU Law Voltage Directive (LVD)
2014/30/EU EMC Directive (EMC)
2014/34/EU ATEX Directive (ATEX)
2006/42/EC Machinery Directive (MD}

Standards applied:

EN61800-3
EN 61800-5-1

TV

(Applicable to PowerFlex 525 drives anly)
TUV Rheinland
Standards applied:
ENI50 138491
EN 61800-5-2
EN 61508 PARTS 1-7
EN 62061
EN 602041
Certified to 150 13849-1 SIL2/PLd with embedded Safe-Torque-Off function
Meets Functional Safety (FS) when used with embedded Safe-Torque-0ff function

ATEX
@ n6b

(Applicable to PowerFlex 525 drives only)
Certified to ATEX directive 2014/34/EU
Group Il Category (2) GD Applications with ATEX Approved Motors

TUV 12 ATEX 7199 X
KCC Korean Reqistration of Broadcasting and Communications Equipment
{ompliant with the following standards:
Article 58-2 of Radio Waves Act, Clause 3
EAC Standards applied:
Low Voltage TP TC004/2011
EMCTPTC020/201
AC156 Tested by Trentec to be compliant with AC156 Acceptance Criteria for Seismic Qualification Testing of Nonstructural Components and 2003 Intemational
Building Code for worst-case seismic level for USA excluding site dlass F
SEMIF47 Electric Power Research Institute
Certified compliant with the following standards:
m SEMI F47
IEC61000-4-11
IEC 61000-4-34
Lloyds Register (Applicahle to Powerflex 525 drives only)
Lloyd’s Register Type Approval Certificate 12/10068(E1)
RoHS Compliant with the European “Restriction of Hazardeus Substances” Directive

The drive is also designed to meet the appropriate portions of the following specifications:
NFPA 70 - US National Electrical Code

NEMA IC5 7.1 - Safety standards for Construction and Guide for Selection, Installation and Operation of Adjustable Speed Drive Systems.
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Dimensions and Weights
Frame/Rating Cross-Reference
Catalog Number Description
258 - v 2P5 N 0 4
Drive Voltage Rating Rating Enclosure HIM Emission Class Version
PowerFlex 520-Series Drive Ratings
Output Ratings
PowerFlex 523 PowerFiex 525 Normal Duty Heavy Duty Output Input
Catalog No. Catalog No. HP | kw HP | kW Carrent (A) Voltage Range Total Watts Loss Frame Size
100...120V AC(-15%, +10%) — 1-Phase Input, 0...230V 3-Phase Output
25A-V1PEN104 - 0.25 0.2 0.25 0.2 16 85..132 200 A
25A-V2PSN104 25B-Y2P5N104 05 0.4 0.5 04 25 85..132 270 A
25A-V4PBN104 25B-V4P8N104 1.0 0.75 19 0.75 4.8 85..132 53.0 )
25A-Y6PON104 25B-V6PON104 15 11 15 1.1 6.0 85..132 62.0 B
200...240V AC(-15%, +10%) — 1-Phase Input, 0...230V 3-Phase Output
25A-A1P6N104 = 0.25 0.2 025 102 1.6 85..132 200 A
25A-A2P5N104 25B-A2P5H104 05 0.4 0.5 04 25 170...264 29.0 A
25A-A4PBN104 258-A4P8N104 1.0 0.75 10 075 4.8 170...264 50.0 A
25A-ABPON104 25B-A8PON104 2.0 15 20 15 80 170...264 810 B
25A-A011N104 25B-A011N104 30 212 30 22 1.0 170...264 1110 B
200...240V AC (-15%, +10%) — 1-Phase Input with EMC Filter, 0...230V 3-Phase Output
25A-A1PEN114 S 0.25 0.2 0.25 02 16 85..132 200 A
25A-A2P5N114 25B-A2P5N114 G5 0.4 0.5 04 5 170...264 290 A
25A-A4PEN114 25B-A4PEN114 10 0.75 1.0 0.75 43 170...264 530 A
25A-ABPON114 25B-A8PONT14 20 15 20 15 8.0 170...264 840 B
B5A-A01INT14 258-A011N114 3.0 22 3.0 22 1.0 170...264 1160 B
200...240V AC(-15%, +10%) — 3-Phase Input, 0...230V 3-Phase Qutput
25A-B1P6N104 - 0.25 0.2 0.25 0.2 16 85..132 200 A
254-82P5N104 25B-B2P5N104 0.5 04 0.5 04 25 170...264 29.0 A
25A-B5PON104 25B-B5P0N104 10 0.75 1.¢ 0.75 5.0 170...264 500 A
25A-BSPON104 258-B8PON104 20 15 20 15 8.0 170..264 79.0 A
25A-B011N104 25B-B011N104 30 22 30 22 no 170...264 107.0 A
25A-B017N104 25B-B017N104 5.0 40 5.0 40 17.5 170...264 148.0 B
25A-B024N104 25B-B024N104 5 5.5 15 5.5 24.0 170...264 2590 C
25A-BO32N104 258-B032N104 100 75 100 75 322 170..264 323.0 )
25A-BO4EN104 25B-B048N104 15.0 no 100 15 483 170..264 584.0 £
25A-8062N104 25B-B062N104 20.0 150 15.0 1o | 621 170...264 708.0 E
380...480V AC{-15%, +10%) - 3-Phase Input, 0...460V 3-Phase Output!’
25A-D1P4N104 25B-D1P4N104 0.5 0.4 05 04 14 323.528 27.0 A
25A-D2P3N104 258-D2P3N104 1.0 0.75 10 0.75 23 323.528 370 A
25A-D4PON104 25B-D4PON104 2.0 15 20 15 4.0 323..528 620 A
25A-D6PON104 25B-D6PON104 30 22 3.0 12 60 323.528 86.0 A
25A-D010N104 258-D010N104 50 40 5.0 40 105 323..528 1290 B
25A-D013N104 25B-D013M104 75 55 15 55 130 323..528 170.0 C
25A-D017N 04 25B-D0I17N104 10.0 75 10.0 15 170 323..528 .0 C
25A-D024N104 25B-D024N104 5.0 190 15.0 1.0 240 313..528 3030 D
254-D030N104 25B-D030N104 200 15.0 15.0 10 300 323..528 3870 D
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Qutput Ratings
PowerFlex 523 Powerflex 525 Normal Duty Heavy Duty Output Input
Catalog No. Catalog No, HP [ kW Hp | kW Curmrent (&) Voltage Range Total Watts Loss Frame Size
380...480V AC (-15%, +10%) ~ 3-Phase Input with EMC Filter, 0...460V 3-Phase Output
25A-D1P4N114 258-D1P4N114 0.5 04 0.5 04 14 323..528 27.0 A
25A-D2P3N114 258-D2P3INT14 1.0 0.75 10 075 |23 38..58 370 A
25A-DAPON114 258-D4PONT14 20 15 20 15 40 33..58 63.0 A
25A-D6PON114 258-D6PON114 30 22 30 22 6.0 323.528 88.0 A
25A-DIONT14 258-DDI0N114 50 4.0 50 40 105 323.528 133.0 B
25A-D013NT14 258-D013N114 15 55 7.5 55 130 32358 1750 C
25A-DDV7N1I14 258-DO17N114 100 15 10.0 15 17.0 323..528 2300 C
25A-DD24N114 258-D024N114 150 10 15.0 ito 249 38..528 313.0 )
25A-DD30N114 25B-DO30N114 200 15.0 15.0 110 300 38.528 402.0 b
25A-DD37N114 258-D037N114 250 185 200 150 310 38..528 602.0 E
25A-D043N114 25B-D043N114 300 220 250 185 430 323..528 697.0 E
525...600V AC(-15%, +10%) - 3-Phase Input, 0...575V 3-Phase Output
25A-EQPIN104 25B-E0PIN104 0.5 04 05 04 09 446...660 22.0 A
25A-E1P7N104 25B-E1P7N104 1.0 0.75 1.0 0.75 1.7 446...660 320 A
25A-E3PON104 25B-E3PON104 20 15 2.0 15 30 446...660 50.0 A
25A-E4P2N104 25B-E4P2N104 30 22 3.0 22 42 446...660 65.0 A
25A-E6P6N104 25B-E6P6N104 5.0 4.0 5.0 40 6.6 445...660 95.0 B
25A-E9PIN104 258-E9PIN104 15 5.5 75 55 99 445...660 138.0 C
25A-E012N104 25B-E012N104 100 15 10.0 5 120 446...660 164.0 C
25A-E019N104 25B-E019N104 15.0 1.0 15.0 10 19.0 446...660 290.0 D
25A-E022N104 258-E022N104 200 15.0 150 [110 | 220 446...660 336.0 D
25A-E027N104 25B-E027N104 25.0 18.5 200 15.0 270 446..660 466.0 E
25A-E032M104 25B-E032N104 30.0 220 250 185 320 446...660 5620 3

(1) Anon-filtered drive is not available for 380...430V AC 25 HP (18.5 kW) and 30 HP (22.0 kW) ratings. Filtered drives are available, however you must verify that the application will support a filtered drive.
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Drive Dimensions and Weight
Dimensions are in mm and (in.). Weights are in kgand (Ib).

-C =

=

0
B @ ==\

™

Frame Size A 8 C D

Weight

A 72.0(2.83) 152.0{5.98) 172.0(6.77} 57.5(2.26)

140.0(5.51)

1.1(2.4)

§7.0(343) 180.0{7.09) 172.0(6.77} 725(2.85)

168.0(6.61)

16(3.5)

109.0{4.29) 220.0{8.66) 184.0 (7.24} 90.5 (3.56)

2070(8.15)

23(5.0)

2470(9.72)

39(8.6)

B

C

0 130.0(5.12) 260.0(10.24) 212.0(3.35) 116.0 (457}
3 185.0(7.28) 300.0(11.81) 279.010.98) 160.0 (6.30}

2800 (11.02}

129(28.4)

Design Considerations

Mounting Considerations

» Mount the drive upright on a flat, vertical and level surface.

Frame Sarew Size Screw Torque

A M5 (#10...24) 1.56...1.96 Nm (14...17 ib-in.)
& M5 (#10...24) 1.56...1.96 Nm (14...17 Ib-in.)
C M5 (#10...24) 1.56...1.96 Nm {14...17 Ib-in.}
b M5 (#10...24) 2.45..2.94Nm (22..26 lb-in.)
E M8 (5/16in.) 6.0...7.4 Nm {53...65 lb-in )

o Protect the cooling fan by avoiding dust or metallic parricles.
s Do not expose to a corrosive atmosphere.
e Protect from moisture and direct sunlight.
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Minimum Mounting Clearances

See Dimensions and Weights on page 14 for mounting dimensions.

Vertical Vertical, Zero Stadking Vertical with Control Module FanKit  Vertical, Zero Stacking with
No clearance between drives, Control Module Fan Kit
No dearance between drives.
( U | ( (
. 4 F Y
50mm S0mm
{2.0in) y (20in)""
|
&
\? N
N
{20in)
hd
{ {

) ] fg.',‘}:f,m [

=l

{ {
Horizontal with Control Module Fan Kit Rorizontal, Zere Stacking with Control Module Fan Kit
No dearance between drives.
(1) For Frame E with Contrel Module Fan Kit only, dearance ¢f95 mm (3.7 in.} is required.
(21 For Frame E with Control Module Fan Kit only, dearance of 12 mm (0.5 in.} is required.
Ambient Operating Temperatures
See Accessories and Dimensions on page 32 for option kits.
Ambient Temperature
Maximum with Control Module
Mounting Enclosure Ratlngm Minimum Maximum (No Oerate) | Maximum {Derate)® | Fan Kit (Derate}**}®)
Vertical IP 20/Cpen Type 50°C{122°H 60°C(140 °F) 70°C(158 °F)
IP 30/NEMA /UL Type 1 45°C{113°R) 55°C(131°F) &
Vertical, Zero Stacking IP 20/0pen Type 45°C{113°R 55°C {131 °F) 65 °C (149 °F)
IP30/NEMA 1/UL Type 1 | -20°C (-4 °F) | 40°C(104 °F) 50°C{122 °F) -
Horizontal IP 20/0pen Type 50°C{(122°R - 70°C{158°F)
with Control Module Fan Kit#5)
Horizontal, Zero Stacking IP 20/0pen Type 45°C(113°) - 65 °C(149°F)
with Contro! Module Fan kit

(1} 1P 30/NEMA 1/UL Type 1 rating requiresinstallation of the Powerflex 520-Series 1P 30/NEMA 1/UL Type 1 option kit, catalog number 25-JBAx.
(2} For catalegs 25x-D1P4N104 and 25x-EOPIN104, the temperature listed under the Max. (Decate} column is reduced by 5 °C (9 °F) for all mounting methods.
(3)  For catalogs 25x-D1P4N104 and 25x-EOPIN104, the temperature listed under the Max. with Control Module Fan Kit (Derate) column is reduced by 10 °C (18 °F) for vertical and vertrcal with zero stacking

mounting methods only.

{4) Catalogs 25x-DIPAN104 and 25x-EQPIN104 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-70(.
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Current Derating Curves

Vertical Mounting

Single Drive

120 {P30/HEMAT - - - with Cantrol
m Module Fan Kit

160
IP 20/0pen Type

Percentage of Rated Current (%)

s a8

30 35 40 45 50 55 60 65 70 75 80

Ambient Temperature {°(}

Horizontal Mounting/Floor

Single Drive

120 - == with Control
16 Module Fan Kit

Percentage of Rated Current (%)

2o ass 3

30 35 40 45 50 55 60 65 70 75 80

Ambient Temperature (")

Derating Guidelines for High Altitude

The drive can be used without derating

Zero Stacking

120 IP3/NEMA1  --- with Control
10 Module Fan Kit

IP 20/0pen Type

Percentage of Rated Current {%)
2532888

L]
i

30 35 40 45 50 55 60 65 70 75 80

Ambient Temperature (*C)

Zero Stacking

120 « - - with Contral
10 Modute Fan Kit

100
90
80
70
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50

1P 20/0pen Type

Percentage of Rated Cumrent (%)

P !
30 35 40 45 50 55 60 65 70 75 80
Ambient Temperature (°()

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 Alritude Limit (Based on Voltage) table below.

Or

s Derate the outpur current by 10% for every additional 1000 m (3300 ft), subject to limits listed in the Alticude Limit

(Based on Voltage) rable below.

Altitude Limit (Based on Voltage)

Comer Ground, Impedance
Drive Rating Center Ground (Wye Neutral) Ground, or Ungrounded
100...120Y 1-Phase 6000 m 6000m
200...240¥ 1-Phase 2000m 200 m
200...240V 3-Phase 6000m H0m
380...480V 3-Phase 4000 m 2000 m
525...600V 3-Phase 2000 m 2000 m
18 Rockwell Automation Publication 520-TDOOTE-EN-E - July 2016
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PowerFlex 520-Series AC Drive Spacifications

High Altitude
o 50
£ 1w g
£ W 50
2 90 %
g 80 % 40
s 0 =
60 £
50 L
a 40 20
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 °Cl,
» Store within a relative humidity range of 0...95%, noncondensing.

¢ Donot €xpose to a Corrosive atmosphcrc.
(1) The maximum ambizni temperature for staring a Frame E drive i5 70°C

AC Supply Source Considerations

Ungrounded Distribution Systems

disconnected if the drive is installed on an ungrounded or resistive grounded distribution system.

c ATTENTION: Powerflex 520-Series drives contain protective MOVs that are referenced to ground. These devices must be
ATTENTION: Removing MOVYs in drives with an embedded filter will also disconnect the filter capacitor from earth ground.

Disconnecting MOVs

To prevent drive damage, the MOVs connected to ground shall be disconnected if the drive is installed on an ungrounded
distribution system (I'T 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 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.
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PowerFlex 520-Series AC Drive Specifications

Jumper Location (Typical)

Power Module

IMPORTANT  Tighten screw after jumper removal.

Phase to Ground MOV Removal

Three-Phase L
ACInput 372
s

Jumper

Input Power Conditioning

The drive is suitable for direct connection to input power within the rated volrage of the drive (see [nput Power Conditions.
on page 20). Listed in che Input Power Conditions table below are certain input power conditions which may cause
component damage or reduction in product life. If any of these condirions exist, install one of the devices listed under the
heading Corrective Action on the line side of the drive.

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

Input Power Canditions

Input Power Condition Corrective Action

« Install Line Reactor'?
« or solation Transformer

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

Line has power factor correction capacitors « Install Line Reactor™?
Line has frequent power interruptions + orlsolation Transformer
Line has intermittent noise spikes in excess of 6000V {lightning)

Phase te ground voltage exceeds 125% of normal line to line voltage +  Remove MOY jumper to ground.

Ungrounded distribution system

B-phase grounded distribution system

or lnstall Isclation Transformer with grounded secondary if necessary.

240V open delta configuration (stinger leg)*"

Install Line Reactor®

0 Rockwell Automation Publication 520-TOOOE-EN-E - July 2016
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PowerFiex 520-Series AC Drive Specifications

{1) For drives applied on an open delta with a middle phase grounded neutral system, the phase appusite the phase that i tapped in the middle to the neutral or earth is referred to as the “stinger leg,” “high
leg” “red leg,” etc. This leg should be identified throughout the system with red or orange tape on the wire at each connection paint. The stinger leg should be connected to the center Phase B on the
reactor. See Blletin 132128 Seies Line Rezctors on page 37 for specific line reactor part numbers.

{2) See Agceszanies and Dimensions on page 32 for accessory ordering information.

General Grounding Requirements

The drive Safery 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 periedically checked.

Typical Grounding
T e,
=le
e
g -
AU ( L W 1
ﬁ } sz |l I vz
T Wi
@ )
1
_o
ot

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,

Safety Ground - (PE)

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

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 located on the power terminal block provides a grounding poinc 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
carthing plate or conduit box option may be used with a cable clamp for a grounding point for the cable shield.

When shiclded cable is used for control and signal wiring, the shield should be grounded at the source end only, not ac the
drive end.
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RFI 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.

Power Wiring

equipment. Installation must comply with specifications regarding wire types, conductor sizes, branch circuit protection and

c ATTENTION: National Codes and standards (NEC, VDE, BSI, etc.) and local codes outline provisions for safely installing electrical
disconnect devices. Failure to do so may result in personal injury and/or equipment damage,

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

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

A variety of cable types are acceprable for drive installations. For many installations, unshielded cable is adequate, provided
i 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/0.015 in.}. Do not routc 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 instatlations above 50 *C ambient must use 600V, 90 °C wire.

UL installations in 50 *C ambient must use 600V, 75 °C or 90 °C wirec.

UL installations in 40 *C ambient should use 600V, 75 °C or 90 °C wire.

Use copper wire only. Wire gauge requirements and recommendations are based on 75 °C. Do not reduce wire gauge when
using higher cemperature wire.

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 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.
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PowerFlex 520-Series AC Drive Specifications

Shielded/Armored Cable

Shielded cable contains all of the general benefics of multi-conductor cable with the added benefit of a copper braided
shield that can contain much of the noise generated by a typical AC Drive. Strong consideration for shiclded cable should
be given in installations with sensitive equipment such as weigh scales, capacitive proximity switches and other devices that
may be affected by electrical noise 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. Refer to Reflected Wave in “Wiring and Grounding

Guide, (PWM} AC Drives,” publication DRIVES-INQO].

Consideration should be given to all of the 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 (4) 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 cypes may limit the allowable cable length. Particulazly,
some of the newer cables twist 4 conductors of THHN wire and wrap them tightly with a foil shicld. 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.

Recommended Shielded Wire

Location Rating/Type Description
Standard (Option 1) | 600V, 90 °C (194 °F) XHHW2/RHW-2 +  Four tinned copper conductors with XLPE insulation.
Anixter B209500-8209507, Belden 29501-29507, or equivalent | - Copper braid/aluminum foil combination shield and tinned copper drain wire,
o PV jacket.
Standard (Option 2) | Tray rated 600V, 90 °C (194 °F) « Three tinned copper conductors with XLPE insulation.
RHH/RHW-2 Anixter OLF-7:0co0: or equivalent « 5 mil single helical copper tape (25% overlap min.) with three bare copper grounds in
contact with shield.
+ PV jacket.
Class1 &1; Tray rated 600V, 90 °C (194 °F} « Three bare copper conductors with XLPE insulation and impervious corrugated
Division 1 &1l RHH/RHW-2 Anixter 7V-71000-36 or equivalent continuously welded aluminum armor.
= 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). Refer to Reflected Wave in

“Wiring and Grounding Guide, (PWM) AC Drives,” publication DRIVES-INQO].
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.
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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 the purpose of starting and stopping the motor should not be
used. Ifit is necessary to disconnect power to the motor with the drive outputting power, an auxiliary contact should be
used to simultancously disable drive (Aux Fault or Coast-to-Stop).

Power Terminal Block Wire Specifications

Frame Maxinum Wire Size'? Minimum Wire Size™ Torque

A 5.3 mm? (10 AWG) 0.8mm? (18 AWG) 1.76...2.16 Nm {15.6...19.1 Ib-in.)
B 8.4 mm? (8 AWG) 2.1 mm? (14 AWG) 1.76...2.16 Nm (15.6...19.1ib-in.)
¢ 8.4 mm? (8 AWG) 2.1mm? (14 AWG) 1.76...2.16 Nm {15.6...15.1 Ib-in )
D 13.3 mm? (6 AWG) 5.3 mm? {10 AWG) 1.76...2.16 Nm {15.6...19.1 Ib-in.)
£ 26.7 mm’ (3 AWG} 8.4mm’ {8 AWG) 3.09..3.77m (27.3..33.4 lb-in.)

(1 Maximum/minimum sizes that the terminal block will accept  these are not recommendations.
Common Bus/Precharge Notes

If drives are used with a disconnect switch to the common DC bus, then an auxiliary contact on the disconnect must be
connected to a digital input of the drive.

I/0 Wiring

Motor Start/Stop Precautions

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 ACline 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.

c ATTENTION: A contactor or other device that routinely disconnects and reapplies the AC line to the drive to start and stop the

Important points to remember about I/0 wiring:
o Always use copper wire.
e Wire with an insulation rating of 600V or greater is recommended.
s Control and signal wires should be separated from power wires by at least 0.3 m (1 ft).

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

ATTENTION: Driving the 4-20 mA analog input from a voltage source could cause component damage. Verify proper configuration
prior to applying input signals.
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PowerFlex 520-5eries AC Drive Specifications

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/Where Used | Belden Wire Type(s)(m4.-qm‘|mlenlr)lTl Description Min. Insulation Rating
Analog 1/0 & PTC 8760/9460 0.750 mm? (18 AWG), twisted pair, 100% shield with drain'® 00,
Remote Pot 8770 0.750 mm? (18 AWG), 3 conductor,shielded 60°C(140°F)
Encoder/Pulse 10 9728/9730 0.196 mm? (24 AWG), individually shielded pairs

{1) Stranded or solid wire,

(2} Mthe wires are short and contained within a cabinet which has no sensitive circuits, the use ef shielded wire may not be necessary, but is always recommended.

Recommended Control Wire for Digital 1/0

Type Wire Type(s) Description Min. Insulation Rating
Unshielded Per US NEC or applicable national or local code | - 300V,
Shielded Multi-conductor shielded cable such as 0.750 mm? (18 AWG), 3 conductor, shielded, 60°C(140°R)

Belden 8770 (or equivalent}

Maximum Control Wire Recommendation

Do not exceed control wiring length of 30 m (100 ft}. Control signal cable length is highly dependent on electrical
environment and installacion practices. To improve noise immunity, the I/O terminal block Common may be connected to
ground terminal/protective carth. If using the RS485 (DSI) port, I/O Terminal C1 should also be connected to ground
terminal/protective earth. Additionally, communication noise immunity can also be improved by connecting I/O Terminal
C2 o ground terminal/protective earth.

Control 170 Terminal Block Wire Specifications

Frame

Maximum Wire Size'"

Minimum Wire SizelV

Torgue

ALE

13 mm? (16 AWG)

.13 mm’ (26 AWG)

0.71..0.86 Nm {6.2...7.6 Ib-in.)

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

Machinery Directive (2006/42/EC)
o ENISO 13849-1 - Safety of machinery — Safety related parts of control systems -Pavt 1: General principles for

design.

¢ EN 62061 - Safety of machinery - Funcrional safety of safety-related electrical, electronic and programmable
electronic control systems.

s EN 60204-1 - Safety of machinery - Electrical equipment of machines - Part 1: General requirements.

o EN 61800-5-2 - Adjustable speed electrical power drive systems - Part 5-2: Safety requirement - Functional.
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Connections and Grounding
Shielded enclosurel"
1P 30/NEMA 1 /UL Type 1
| /option kit or EMC kit

EMI firtings and metal canduit

Bl

. A
y Enclosure greund connection Shielded motor cable

Building structure steel

(1] Some installations require a shielded endlosure. Keap wire length a: short as possible between the enclosure entry point and the EM! flter

PowerFlex 520-Series RF Emission Compliance and Installation Requisements

Standard/Limits
ENG1800-3 Category (2
EN61800-3 Category (1 EN61000-6-4 EN61800-3 Category (3 (1 < 100 4)
EN61000-6-3 CISPR11 Group 1 Class A CISPR11 Group 1 Class A
Filter Type CI5PR11 Group 1 Class B {Input power < 20 kVA) (Input power > 20 KVA)
Internal i 10m {33 ft) 20m (66 t)
External(”? 30m (16f) 100 m (328 ft) 100m (328 ft)

(1) See Aucessory Dianeasions an aege 39 for more information on optional external filters.
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PowerFlex 520-Series AC Drive Spedifications

Fuses and Circuit Breaker Ratings

The PowerFlex 520-Series drive does not provide branch shore 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 on pages 28...31 provide drive ratings and recommended AC line input fuse and circuit breaker information.
Both types of short circuit protection are acceptable for UL and IEC requirements. Sizes listed are the recommended sizes
based on 40 °C (104 °F) and the US. N.E.C. Other country, state or local codes may require different ratings.

Fusing

The recommended fuse types are listed in the rables found on pages 28...31. If available current ratings do not match those
listed in the tables provided, choose the next higher fuse rating.
¢ IEC - BS88 (British Standard) Parts 1 & 2(1), EN60269-1, Parts 1 & 2, type GG or equivalent should be used.

¢ UL - UL Class CC, T, RK1, or ] should be used.

{1} Typical designations include, but may not be limited to the following;
Parts 1 & 2: AC, AD, BC, BD, €D, 91D, €D, EFS, EF, FE, FG, GF, GG, GH

Circuit Breakers

The “non-fuse” listings in the tables found on pages 28...31 include inverse time circuit breakers, instantaneous trip circuit
pag p
breakers {(motor circuit protectors) and 140M self-protected combination motor controllers. If one of these is chosen as the
P
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.

o UL - Only inverse time circuit breakers and the specified 140M selfprotected combination motor controllers are
acceptable for UL installations,

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

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

o Bulletin 140M can be used in single motor applications.

o Bulletin 140M can be used up stream from the drive without the need for fuses.
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Dynamic Brake Resistors
Orive Ratings Minimum Resistance | Resistance
Input Voltage HP kW Q+10% Q+5% Catalog No.")
100...120V 0.25 0.2 56 91 AK-R2-091P500
i";ggs':l 05 04 56 9 AK-R2-091P500
10 075 56 9 AK-R2-D91P500
15 11 41 9 AK-R2-091P500
200...240V 0.25 02 56 9 AK-R2-091P500
ff‘;:g::z 05 04 56 9 AK-R2-091P500
1.0 0.75 56 9 AK-R2-091P500
20 15 41 9 A-R2-097P500
30 12 7] 47 AK-R2-047P500
200..240¥ 0.25 0.2 56 9 AK-R2-091P500
g";:gs':z 05 04 56 91 AK-R2-091P500
10 0.75 56 9 AK-R2-091P500
10 15 41 91 AK-R2-091P500
30 12 32 47 AK-R2-047P500
50 40 18 4 AK-R2-047P500
75 55 16 0 AK-R2-030P1K2
10.0 75 1 30 AK-R2-030P1K2
15.0 1.0 14 15 AK-R2-030P1K2™)
200 150 10 15 AK-R2-030P 1K 2™
380...480V 05 04 89 360 AK-R2-360P500
go’{ggs*ll 10 075 89 360 AK-R2-360P500
20 15 89 360 AK-R2-360P500
30 22 89 120 AK-RZ-120P1K2
50 40 47 120 AK-RZ-120P1K2
15 55 47 120 AK-RZ-120P1K2
10.0 75 47 120 AK-R2-12001K2
15.0 110 3 60 AK-R2-120P1K2%
200 15.0 1) 60 AK-R2-120P1K2P
250 185 7 4 AK-R2120P1K2H
30.0 00 7 4 AK-R2-120P1K2
525..600V 0.5 04 12 360 AK-R2-360P500
g“;ﬁs':f 10 0.75 12 360 AK-R2-360P500
20 15 12 360 AK-R2-360P500
30 12 12 120 AK-RZ-120P1K2
50 40 86 120 AK-RZ-120P1K2
75 55 59 120 AK-R2-120P1K2
100 75 59 120 AKG-RZ120P1K2
150 1.0 59 &0 AK-R2-120P1KZ%F
200 150 59 60 AK-R2-120P1K20
5.0 185 53 60 AK-R2-120P1K25
300 20 34 40 AK-R2-120P1K2

(1) The resistors listed in this tables are rated for 5% duly cycle.

(2} Use of Rockwell Automation resistors is always recommended. The resistors listed have been carefully selected for optimizing performance in a variety of applications. Altemative resistors may be used,
however, care must be taken when making a selection. See the PowerFlex Dynamic Braking Resistor Calculator, publication FELEX-AT001.

(3} Requires two resistors wired in parallel,

{4)  Requires three resistars wiredin paralle!.
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EMC Line Filters
Short Circuit Current Rating = 100 kit
Drive Ratings
Input Voltage HP kw Current () Frame Size Catalog No.
100...120V 0.25 0.2 16 A 25-RFO11-AL
fo;;:gs'f 0.5 04 25 A 25-RFO11-AL
10 0.75 a3 B 15-RF023-BL
15 11 6.0 B 25-RF023-BL
200...240V 0.5 0.2 16 A 25-RFO11-AL
:O;:giz 05 0.4 25 A 25-RFO11-AL
19 0.75 48 A 25-RFO11-AL
10 15 80 ] 25-RF023-BL
10 22 1.0 B 25-RF023-Bt
200...240V 0.25 0.2 16 A 25-RFO14-AL
g‘_’;ﬁg:;l 05 04 25 A 25-RF014-AL
10 0.75 5.0 A 25-RFO14-AL
20 15 80 A 5-RF014-AL
10 12 1.0 A 25-RF014-AL
50 40 175 B 25-RF021-BL
75 55 240 ¢ 15-RF027-CL
10.0 75 322 D 25-RF035-DL
150 110 483 E 25-RFO56-EL
200 150 62.1 E 25-RF0S6-EL
380...430V 05 04 14 A 25-RF7PS-AL
;o:;gg::z 10 075 23 A 25-RF7PS-AL
10 15 a0 A 25-RFIPS-AL
30 12 6.0 A 25-RF7PS-AL
50 40 10.5 B 25-RF014-BL
75 55 13.0 ¢ 25-RF018-CL
100 75 7.0 ¢ 15-RF018-CL
150 10 M0 D 25-RF033-DL
100 150 300 D 25-RF033-DL
150 185 370 £ 25-RF039-EL
300 29 430 3 25-RFo39-6L"
525...600¥ 0.5 04 0.9 A 25-RF8PO-BLY
50/60Hz 10 0.75 17 A 25-RFEPO-BLD
ca i 20 15 30 A 25-RF8PO-BLD
3.0 22 42 A 25-RF8Po-BL™
50 40 66 B 25-RF8PO-BL
15 55 99 C 25-RFO14-CL
10.0 5 120 C 25-RF014-CL
15.0 1.0 190 D 25-RF027-DL
0.0 150 20 D 25-RF027-0L
5.0 185 270 E 25-RF029-EL
300 no 320 E 25-RF029-ELV

(1) EMCLine Filter size is based on the input current of the drive. See the tables on page 30 and page 31 for more information.
{2} This 600V drive rating needs to be matched with a frame B EMC Line Filter.
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EMCPlates
Item Desciption Frame Size | CatalogNo.
EMC Plate Optional grounding plate for shielded cables. A 25-EMC1-FA
8 25-EMC1-FB
C 25-EMC1-FC
D 25-EMQI-FO
E 25-EMQ1-FE
Human Interface Modules (HIM) Option Kits and Accessories
Item Description Catalog No.
LCO Display, Remote Panel Mount Digital speed control 22-HIM-(25
Copy(at capable
IP 66 {NEMA Type 4X/12) indoor use only
Includes 2.9 meter cable
LCD Display, Remote Handheld Digital speed contral 22-HIM-A3
Full nurmeric keyboard
{opyCat capable
IP 30 (NEMA Type 1}
Includes 1.0 m cable
Panel mount with optional Bezel Kit
Bezel Kit Panel mount for LCD Display, Remote Handhefd unit, IP 30 (NEMA Type 1) 22-HIM-B1
Includes 2.0 m DS! cable
DS/ HIM Cable 1.0m(3.3ft) 22-HIM-H1D
(DSIHIM to RJ45 cable} 29m 9511y 22-HIM-H30
IP 30/NEMA 1/UL Type 1 Kit
Item Description Frame Size | Catalog No.
IP 30/NEMA T/UL Type 1 Kit Field installed kit. Converts drive to IP 30/NEMA 1/UL Type 1 enclosure. Includes conduit box | A 25-JBAA
with mounting screws and plastic top panel. B 25-1BAB
C 25-JBAC
D 25-JBAD
E 25-JBAE
Control Module Fan Kit
Item Description Frame Size | Catalog No.
Contral Module Fan Kit For use with drive in envirenments with ambient temperatures up to 70 °C or horizontal AD 25-FAN1-70C
mounting. 3 25-FAN2-70C
Incremental Encoder Input Option
Item Description Catatog No.
Incremental Encoder Incremental encoder input option board. 25-ENC1

f} WARNING: Only the 25-ENC-1 Encoder will work properly in the PowerFlex 525 drive. Installing an incorrect encoder card, such as

the PowerFlex 527 25-ENC-2 will cause damage to the PowerFlex 525 drive.
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Bulletin 16C to PowerFlex 520-Saries Mounting Adapter Plate

B160

Item Description Frame Size | Catalog No.
Mounting Adapter Plate For use with drive when replacing Bulletin 160 drives in existing installations to a A 25-MAP-FA

PowerFlex 520-Series drive. Select the catalog number based on the frame size of your B 25-MAP-FB

Bulletin 160 drive.

Replacement Parts
PowerFlex 520-Series Power Module

Item Description
PowerFlex 520-Series Power Module Reptacement power module for use with PowerFlex 520-Series drives. Indludes:

» Power Module

+ Power Module Front Cover

+  Power Terminal Guard

» Heatsink Fan
Outpurt Ratings
Normal Duty Heavy Duty
HP [ W WP W Output Current (&) Input Voltage Range Frame Size Catalog No.
100...120V AC {-15%, +10%) — 1-Phase Input, 0,,.230V 3-Phase Qutput
0.25 0.2 0.25 0.2 16 $5..132 A 25-PM1-V1P6
05 04 05 0.4 25 §5..32 A 25-PM1-V2Ps
1.0 0.75 1.0 0.75 48 $5..032 B 25-PM1-VapPs
15 11 15 11 60 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 1.6 170...264 A 25-PMi-A1P6
05 0.4 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
0 15 20 15 8.0 170...264 B 25-PM1-A8PO
30 22 30 22 1o 170...264 B 25-PM1-A011
200...240V AC{-15%, +10%) — 1-Phase Input with EMC Filter, 0...230V 3-Phase Qutput
0.25 0.2 0.25 0.2 16 170...264 A 25-PM2-A1P6
05 04 0.5 04 25 170...264 A 25-PM2-A2P5
10 0.75 1.0 0.75 48 170..264 A 25-PM2-A4P8
20 15 20 15 8.0 170...264 B 25-PM2-ABPO
30 22 30 22 no 170..264 B 25-PM2-A011
200...240V AC {-15%, +10%) - 3-Phase Input, 0...230V 3-Phase Output
0.25 0.2 0.25 02 16 170..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-B5PD
20 15 20 15 80 170...264 A 25-PM1-88PO
30 22 30 12 1.0 170..264 A 25-PM1-8011
50 40 5.0 40 175 170...264 B 25-PM1-8017
75 55 15 55 49 170..264 C 25-PM1-B024
100 75 100 7.5 322 170...264 D 25-PM1-8032
150 1.0 100 75 483 170..264 E 25-PM1-8048
200 150 150 1.6 621 170...264 3 25-PM1-Bo62
380...480V AC{-15%, +10%) - 3-Phase Input, 0...460V 3-Phase Qutput
05 04 05 0.4 14 323.528 A 25-PM1-D1P4
10 0.5 10 0.7% 23 323,528 A 25-PM1-D2P3
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Output Ratings
Nermal Duty Heavy Duty
Hp kw HP kw Output Current (A) Input Voltage Range Frame Size Catalog No.
20 15 20 15 L 323..528 A 25-PM1-D4P0
30 22 30 22 60 323..528 A 25-PM1-D6PO
50 40 5.0 40 10.5 323..528 B 25-PM1-D010
75 55 75 55 13.0 323..528 C 25-PM1-0013
10.0 75 0.0 15 17,0 323..528 C 25-PM1-D017
150 1.0 15.0 no 240 323..528 D 25-PM1-D024
200 150 15.0 no 300 323..528 D 25-PM1-0030
380...480V AC (-15%, +10%) — 3-Phase Input with EMC Filter, 0...460V 3-Phase Output
05 04 0.5 04 14 323..528 A 25-PM2-D1P4
10 0.75 10 075 23 323..528 A 25-PM2-D2P3
20 15 20 15 4.0 323..528 A 25-PM2-D4P0
30 22 30 22 6.0 323..528 A 25-PM2-D6P0
5.0 40 50 4.0 10.5 323..528 B 25-PM2-D010
7.5 55 15 55 13.0 33.528 C 25-PM2-D013
100 75 100 75 170 323..528 C 25-PM2-D0N7
150 no 15.0 1nJo 240 323,518 D 25-PM2-0024
200 15.0 150 no 30.0 323.528 D 25-PM2-D030
250 185 200 15.0 370 323..528 E 25-PM2-D037
300 220 25.0 185 43.0 323..528 E 25-PM2-D043
525...600V AC(-15%, +10%) — 3-Phase Input, 0...575V 3-Phase Output
0.5 04 05 04 09 445...660 A 25-PM1-E0PS
10 0.75 1.0 0.75 1.7 446...660 A 25-PM1-E1P7
20 1.5 20 15 30 446...660 A 25-PM1-E3P0
30 2.2 30 22 42 446...660 A 25-PM1-E4P2
50 40 5.0 40 6.6 446...660 B 25-PM1-E6PS
75 5.5 15 5.5 29 446...660 C 25-PM1-E9P9
10.0 15 10.0 75 120 446...660 C 25-PM1-E012
150 1.0 150 no 190 446...660 D 25-PM1-E019
200 150 150 no 20 446...660 D 25-PM1-E022
250 185 200 150 70 446...660 E 25-PM1-E027
300 20 250 185 320 446...660 E 25-PM1-E032
PowerFlex 520-Series Control Module
Item Description Frame Size | Catalog No.
Powerflex 523 Control Module Replacement control module for use with PowerFlex 520-Series drives. Includes: AE 254-CTM1
PowerFlex 525 Contral Module + Control Module 258-CTM1
- {ontrol Module Front Cover
Other Parts
Item Description Frame Size | Catalog No,
PowerFlex 523 Control Module Front Replacement cover for the control module 1/0 terminals, EtherNet/IP and DSI ports. ALE 25A-CTMFQ1
Cover
PowerFlex 525 Control Module Front 258-CTMFC1
Cover
PowerFlex 520-Series Power Module Replacement caver for the PowerFlex 520-Series power module. B 25-PMFC-FB
Front Cover C 25-PMEC-FC
)] 25-PMFC-FD
E 25-PMFC-FE

36

Rockwell Automation Publication 520-TDOO1E-EN-E - July 2016



Aftachment 6 Supporting Documentation
Page 111 of 142

Project # 19-26305
Docket # 20-0029

PowerFlex 520-Series AC Drive Specifications

Other Parts
ltem Description Frame Size | Catalog No.
PowerFlex 520-Series Power Terminal Replacement finger guard for power terminals. A 25-PTGH-FA
Guard B 25-PIG1-FB
C 25-PTGa1-FC
D 25-PT61-FD
E 25-PTG1-FE
PowerFlex 520-Series Heatsink Fan Kit Replacement fan for drive power module. A 25-FAN1-EA
B 25-FAN1-FB
C 25-FAN1-FC
D 25-FAN1-FD
E 25-FAN1-FE
Communication Option Kits and Accessories
Item Description Catalog Ne.
Communication Adapters Embedded communication options for use with the PowerFlex 520-Series drives:
= DeviceNet 25-(OMM-D
+ Dual Port EtherNat/iP 25-COMM-E2P
+ PROFIBUS DP-V1 25-COMM-P
Compact 1/0 Module Three channel 1769-5M2
Universal Serial Bus™ (USB) Provides serial communication via DF1 protocol for use with Connected Components 1203-158
Converter Module Workbench software. Includes:
« 2m USB cable (1)
+  20-HIM-H10 cable {1)
+  22-HIM-H10 cable (1)
Serial Converter Module Provides serial communication via DFY protacol for use with Connected Components 22-5(M-212
{RS485 to R5232) Workbench software. Includes:
« DSltoR5232 serial converter (1)
« 1203-SF( serial cable {1)
+ 22-Ri45CBL-C20 cable (1)
DS) Cable 2.0m RJ4S to RJ45 cable, male to male connectors. 22-RIASCBL-C20
Serial Cable 2.0m serial cable with a locking low profile connector to connect to the serial converterand a | 1203-5FC
9-pin sub-miniature D female connector to connect to a computer.
Splitter Cable RJ45 one to two port splitter cable (Modbus only) AK-UO-RI45-501
Terminating Resistors RJ45 120 Ohm resistors (2 pieces) AK-U0-RJ45-TR1
Terminal Block RJ45 Twe position terminal block (5 pieces) AK-U0-RI45-TB2P
Connected Components Workbench Windows-based software packages for pregramming and configuring Allen-Bradley drives | hittpu//ab.rackwelautomabicn. com/
Software and other Rockwell Automation products. : mahle- -
{Download o DVD-ROM) Compatibility: sompanerts-workbench-saftware
Windows XP, Windows Vista and Windows 7
Bulletin 1321-3R Series Line Reactors
Output Ilatlngsm Input Line Reactor®*¥ Output Line Reactor®h®
Normal Duty Heavy Duty IP 00 (Open Style) IP 11 (NEMA/UL Type 1) IP 00 (Open Style) IP 11 (NEMA/UL Type 1)
Hp [ kw Hp [uw Catalog No. Catalog No. Catalog No. Catalog No.
200...240V 50/60 Hz 1-Phase™?
0.25 02 0.25 02 1321-3R4-A 1321-3RA4-A 1321-3R2-D 1321-3RA2-D
05 04 0.5 04 1321-3R8-A 1321-3RA8-A 1321-3R2-D 1321-3RA2-D
10 0.75 1.0 0.75 1321-3R8-A 1321-3RA8-A 1321-3R4-A 1321-3RA4-A
20 15 20 15 1321-3R18-A 1321-3RA18-A 1321-3R8-A 1321-3RA3-A
30 23 30 22 1321-3R18-A 1321-3RA18-A 1321-3R12-A 1321-3RA12-A

200...240V 50/60 Hz 3-Phase
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Bulletin 1321-3R Series Line Reactors
Output Ratings' T Input Line ReactoroXe! Output Line Reactore ™
Normat Duty Heavy Duty 1P 00 (Open Style) 1P11(NEMA/ULType 1) | IP 0D (Open Style) 1P 11 (NEMA/UL Type 1)
WP W HP KW Catalog No. Catalog No. Catalog No. Catalog No. )
025 |02 055 |02 13213R2:D 13213RA2.D B213R2D 1321-3RA2-D
05 |04 05 04 1321-3R2-0 1321-3RA2-D [ 13213R2:0 1321-3RA2-D
10 075 |10 075 | 1321-3Re-A 13213RA4-A 1321-3R4-A 13213RA-A
20 15 20 15 | 12i3Rea 1321-3RA8-A 13213884 1 1321-3r08-A
30 22 |30 22 1321-3R12-A 1321-3RA12-A 1321-3R12-A [ 1301388124
50 ) 50 40 1321-3R18-4 1321-3RA18-A [ 132130180 1321-3RA18-A
75 |55 75 55 1321-3R25-A 13213RAZ5-A [ 1321-3R25-4 1321-3RA25-A
00 |15 00 |75 1321-3R35-A 1321-3RA35-A 1321-3R35-A [ 13213Ra35-4
150 1o [w0e 175 [ 13213ResA 1321-3RA45-A 1321-3R45-4 1321-3RA45-A
00 [0 [150 |10 | B23RssAND) 1321-3RA55-A (ND) [ 32138554 (ND) 1321-3RAS5-A (ND)
{ 1321-3R45-A (HD)} | 1321-3RA45-4 (HD) 1321-3R45-A (HD) 1321-3RA45-A (HD)
330...480V 50/60 Hz 3-Phase
05 |04 05 04 1321-3R2-8 1321-3RA2-B 13213028 NEEEE _
TR 075 | 13213RaC 1321-3RA4-C 1321-3R4C 13213RM-C
20 15 20 |15 1321-304-B 1321-3RA4 8 13213848 1321-3RA4-8
20 22 30 22 | 13213R8C 1321-3RA8-C T e 1321-3RA8-C
50 |40 |so 40 13213R12-8 I TR TTY 132130128 1321-3RA12-B
75 |55 75 55 | 13213R12:8 1321-3RA12-B 132130128 e
100 75 100 75 | B-3RISH 1321-3RA16-B 1321-3R18-8 1321-3RA18-8 o
150 (e [0 [mo [amss 1321380258 [ 3013258 1321-3RA25-8
20 50 | 150 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)
B0 |15 |00 150 | 132138358 1321-3RA35-B 1321-3R35-B 132304358
00 |20 |50 185 1321-3R45-B (ND) 1321-3RA5-B (ND) 1321-3R45-B {ND) 1321-3RAd5-B (ND)
1321-3R35-B {HD) 1321-3RA35-8 (HD) 1321-3R35-B {HD) 1321-3RA35-8 (HD)
525...600V 50/60 Hz 3-Phase
05 04 05 04 1321301 13213RAIC 13213R1-C 1321-3RA1C
10 075 |10 015 | 13213028 1321-3RA2-B 13213828 1321-3RA2-8
20 15 20 15 1321-3R4-C 1321-3RM-C 1321-3R4C 1321-3RA4C
30 22 30 22 1321-3R4-B 1321-3RA4-B 1321-384-B 1321-3RA4-8
50 20 50 40 1321-3R8-C 1321-3RA8-C 1321-3R8-C 1321-3R88-C
75 55 75 55 1321-3R12-8 13213RA12-8 1321-3R12-8 1321-3RA12-8
100 75 00 |75 1321-R12-8 1321-3RA12-8 1B21-3R12-8 1321-3RA12-B
150 10 |50 |ne | B213mes 1321-3RA18-8 1321-3R18-8 1321-3RA18-3
200 50 |10 (10 | 13213R5B(ND) 1321-3RA25-B (ND} 1321-3R25-B (ND) 1321-3RA25-B (ND)
1321-3R18-8 (HD) 1321-3RA18-B (HD) 1321-3R18-B {HO) 1321-3RA18-B {HD)
20 185 |00 150 | 13213835-C000) 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 |50 185 | 13213R5-CND) 1321-3R435-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) Standard 3-phase reactors can be used for 1-phase applications by routing each of the two supply conductors through an outside coil and feaving the center open.

(3) (Catalog numbers listed are for 3% impedance. 5% impedance reactor types are also available. See 1321 Power Conditioning Products Technical Data, publication 1321-T0001,
(4 Input line reactors were sized based on the NEC fundamental metor amps. Dutput line reactors were sized based on the VFD rated output currents.
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Accessory Dimensions
EP 30/NEMA 1/UL Type 1 Kit — Dimensions are in mm and (in.).
- Frame A
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» | @ — 96,0 (3.78) —
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T = 6215 (2035}
1 0335 (2132}
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&
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4 l : g Framlezfs {5.02)
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74:| & g 8 r825 ISJISJ- 62.5 {246}
[T el 3 425 (1.67)
.@9& | 53
(5> ol T I 021.5 (e085)
2437 (21.72)
Frame € |
~— 805 (3.07) —~ @&
[C9658D 3450036 I %
{ 265(1.04) g
[ 3 221.5 (2085} ’g z
©27.5 (01.08) =
T @ @4 i
g
§ fa
a uE §
11 1. » H Il l
Frame Size A B ¢ D E F G H
A 72.0(2.83) 215.0i8.62) 172.0(6.77) 57.5(2.26) 152.0(5.98) 92.7{3.65) 6.0(0.24) 1400 (5.51)
B 87.0(3.43) 218.0(8.58) 172.0(6.27) 725(2.85) 180.0(7.09) 92.7{3.65) 6.0(0.24) 168.0 (6.61)
C 109.0(4.29) 255.0(10.04) 184.0(7.24) 90.5(3.56) 222.018.66) 92.7(3.65) 6.0 (0.24} 207.0(8.15)
D 130.0(5.12) 295.0(11.61) 212.0(8.35) 116.0(4.57) 260.0(10.24) - 6.0(0.24) 247.0(9.74)
E 185.0(7.28) 350.0(13.78) 279.0(10.98) 160.0(6.30) 300.0{11.81) 7.6(0.30) 280.0(11.02)
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Control Module Fan Kit ~ Dimensions are in mm and (in.).
FrameA...D Frame E
- A
5 C A
= - E .
Q
~
”m

(o]

|
m
|
52.0 (2.05)

| ety

=1 =t ||
N

Profing

S oY
-

T Al

e [€h Y-

=
8

i “

=]
———
——
—
[=——=]
[=—
=]
——
— >
| —]
—

=

)

D @mmssy @

Frame Size A B C D E F

A 720(2.83) 152.0 (5.98) 57.5(2.26) 140.0 (5.51) 56.0 (2.20) 99.5(3.93)
B 87.0(3.43) 180.0 (7.09) 725(2.85) 168.0 (6.61) 56.0 (2.20) 99.8(3.93)
( 109.0(4.29) 220.0 (8.66} 90.5(3.56) 207.0(8.15) 56.0 (2.20) 99.8(3.93)
D 130.0(5.12) 260.0{10.24) 116.0{4.57} 247.0(9.72) 56.0 (2.20) 99.8(3.93)
E 196.0(7.72) 300.0{11.81) 185.0(7.28) 280.0(11.02) 196.0(7.72) 114.3 (4.50}
Specifications 25-FAN1-70C | 25-FAN2-76C

Rated Voltage 24D

Operation Voltage 14..27.6¥ DC

Input Current 014 015A

Speed {Reference) 7000 rpm 4500 + 10% rpm

Maximum Air Flow {At zero static pressure} 0.575 m*/min 1.574 m*/min

Maximum Air Pressure (At zero air Row) 7.70 mmi,0 9.598 mmH,0

Acoustical Noise 40.5 dB-A 46.0dB-A

Insulation Type UL Class A

Frame Size Frame A..D [ Frame E

Wire Size 0.32 mm? (22 AWG)

Torque 0.29..0.39Nm (2.6..3.47 Ib-in )
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EMCLine Filter - Dimensions are in mm and (in.).
Frame A...D Frame E
- A— 5.5 - A H - ~ep———— 55
D {2022) Fo [ F——— (8022}
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E £ E
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Frame Size A B C D E F 6 H |
A 55.0{2.17) 72.0{2.83} 234.0(9.21) 30.0(1.18) 223.0(8.78) 54.0(2.13) 200{0.79) 23.0(0.91) 55{0.22)
B 70.0{2.76) 87.0(3.43) 270.0{10.63) | 35.0{1.38) 258.0(10.16) | 58.0(2.28) 25.0(0.98) 24.0(0.94) 55{(0.22)
C 70.0{2.76) 109.0 (4.29) 275.0410.83) | 37.0{1.46} 263.0{1035) | 76.0(2.99) 25.0(0.98) 28001.10) 55(0.29)
D 80.0(3.15) 130.0 (5.1} 310012200 | 33.0(1.30) 298.0(11.73) | 90.0(3.54) 33.0(1.30) 28.0(1.10) 55(0.22)
E 80.0(3.15) 155.0(6.10) 39001535 | 33.0(1.30) 375.0(14.76) | 110.0(4.33) 33.0(1.30) 28.001.10) 5.5(0.22)
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Safe-Torque-Off Function

The PowerFlex 525 Safe-Torque-Off function, when used with other safety components, helps provide protection
according to EN 1SO 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 10 achieve the desired level of operator safeguarding.

PowerFlex 525 Safe-Torque-0ff Overview

The PowerFlex 525 Safe-Torque-Off function:
o Provides the Safe-Torque-Off (STO) function defined in EN IEC 61800-5-2.

» Blocks gate-firing signals from reaching the Insulared Gate Bipolar Transistor (EGBT) outpur 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 safery devices to fulfill the requirements of a system “safe torque off”
function which satisfies Category 3 / PL (d) according to EN ISO 13849-1 and SIL CL2 according to EN 62061,
[EC 61508, and EN 61800-5-2.

IMPORTANT  The function is suitable for performing mechanical work on the drive system or affected area of amachine only. It does not provide
electrical safety.

EC Type Examination Certification

TUYV Rheinland has certified the PowerFlex 525 Safe-Torque-Off function 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 — Safcty related parts of control systems — Part 1: General principles for
design. (PowerFlex 525 STO achieves Category 3 / PL(d))

« EN61800-5-2 Adjustable speed elecerical 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.

s 1EC 61508 Part 1-7 Functional safety of electrical/electronic/programmable electronic safety-relared 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
13849-1and SIL 2 according to EN 62061 / EN 61800-5-2 / IEC 61508.

The TUV Rheinland certificace may be found ac heep:/fvww.rockwellautomacion.com/products/certification/.
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Safety Concept

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 13849-1 and SIL 2 according to EN 62061 / EN 61800-5-2 / IEC 61508.

In addition, the PowerFlex 525 STO function may be used together with other components in a safety application to
achieve an overall Category 3 / PL(¢) according to EN ISO 13849-1 and SIL 3 according to EN 62061 and IEC 61508.
This is illustrated in Example 3 on pags 46.

Safety requirements are based on the standards current at the time of certification.
The PowerFlex 525 STO function is intended for use in safety-related applications where the de-cnergized state is

considered to be the safe state. All of the examples shown here are based on achieving de-encrgization as the safe stare for
typical Machine Safety and Emergency Shutdown (ESD) systems.

PED and PFH Data

PFD and PFH calculations are based on the equations from Part 6 of EN 61508.

This table provides dara for a 20-year proof test interval and demonstrates the worst-case effect of various configuration
changes on the dara.

PFD and PFH for 20-year Proof Test Interval

Attribute Value
PFD 6.62E-05 {MTTF = 3593 years)
PFH;, 8.13E-10
SFF 83%
DC 62.5%
CAT 3
HFT 1{1002}
P 20VEARS
Hardware Type Type A
Safety Reaction Time

The safety reaction time from an input signal condition that triggers a safe stop, to the initiation of the configured Stop
Type, is 100 ms (maximum).

Rockwell Automation Publication 520-TDOOVE-EN-E - July 2016 3
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PowerFlex 520-Series AC Brive Specifications

Connection Examples

Example 1 — Safe-Torgue-0ff Connection with Coast-to-Stop Action, SIL 2/PL d

Stop Category 0 - Coast
T CCline
] input power ¢
; 000 |
i 1
£V PF 525 :
' - [
P GuardMaster HAV !
Be Trojan b= | O] Stop | !
& ! Stop _L_ '
gﬂ—l ! ——C O Slart | :
el [AENE 1|ssz|41|1lsl 1|m13 Start i
! e 1
; ) \ ] Gate coniro| 5
L \\ \ power supply J
: aBAAI 14124134 N .
I — |
i ]
Gate control | | b
treuit | @ :
'
e :
2 '
— b
_____________________________________ =
ot
O
T TTTTTT T m T ACline ~ ~
input power
X Qo
1 PF525
1
Gat ] GuardMaster MI i
ate Trofan _EO__ Stop [
s & Stap
- O~ Start j
E-Stop | Gate control
Tatching « power supply
button « ~ !
: =
X - | |
' ate cantio i
’ drit |7 @ :
1 L
] L
: B :
: | S2 § :
) L
2y e S e R Sy S PSS S S S S S Spapay sy | P by
ol

(1) Enclosure Recommended, Note: External wiring failure modes must be considered as described in EN 150 13849-2. Endlosure or other measure 1o exclude these faiture 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 endasure.

4 Rockwell Automation Publication 520-TDOOE-EN-E - July 2016
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PowerFlex 520-Series AC Drive Specifications

Stop Category 0 - Coast with Two PowerFlex 525 Drives

20 DL Supply

Mere=g------- A e e G L L Lt MRCTTTTTTTTTTmmmmmmem- 1
. Ret s s '
1 H [eels] .

1
: PFS25 e !
e 20 '
' 99
I m" un R s ECH| PFs28 :
[ ! m SMD-E W 1
o Lo—14n SI LIS )
1 - j@ el Fesee E | ]
b 512 Siop L '
[} Resat Gale condrol ey Ol Shart | )
I P [ spply| | Stat )
| - @ o Dig.comen | )
: o Gate control - :
! WL Gt |4 @ 0wt Sipply !
' g )

i )
i -" & Gaie coniral | ,
! e 0 52 L @ )
] H

g i Wl e :
E ]
¥ K ) 1
' i
13 ]
r el |- ]

)
l O, )
1 1

AVDC oM

{1} Enclosure Recommended. Note: Extemal wiring failure modes must be considered as described in EN 150 13849-2. Endosure or other measure to exchude these failure modes should be used.
{2) Each safetyinput draws & mA from the supply

Example 2 - Safe-Torgue-0ff Connection with Controlied Stop Action, SIL 2/PL d

Stop Category 1- Controlled

L Te
: input power
1 Q00

GuardMasten PF 525
__q“p-lm]an
Gate 1ol o @
—QLo— Stop
= O=

]
[}
[]
1
1
: _mo-l-o_ Start
- l-_ J%--.Il* - Start
155261252
Gate control
|powersupply|

A1] B2E

L

118

circuit

1
1
1
1
Ll
1
1
1
]
1
1 Commen laate control
L]
1
1
1
]
1
1
I
1

{1} Enclosure Recommended. Note: External wiring failure modes must be considered as described in EN 150 13849-2. Enclosure or other measure to exclude these failure modes should be used.
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PowerFlex 520-Series AC Drive Specifications

Example 3 — Safe-Torque-Off Connection with Coast-to-Stop Action Using External +24V supply, SIL 3/PL e

Stop Category 0 - Coast

ArTsnlsszfsiazT | 132141

Gate contral
[power supplyl

msrrre Y

=g

H[322[53a A2 (14 [24 ]34 42 =

'
1
1
1
)
1
]
13
r Rt ]
eset
' Start
: [ Sunt_]
t
1
1
1
1
[}
1
]
]

Closed

Gate controf | |
cireuit |4

B

2 EFIED

Al Coil 12434 |
A2 I

External  100-C
24V DCCOM contactor 1005-C

1

1

1

]

1

I

]

L] 1
! XTAUX @
]

]

1

L]

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 o exclude these failure modes should be used.
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PowerFlex 520-Series AC Drive Specifications

Additional Resources

These documents contain additional information concerning related products from Rockwell Automation.

Title Publication
PowerFlex 520-Series Adjustable Frequency AC Drive User Manual S20-UMB01
PowerFlex 4-Class Human Interface Module (HIM) DSY Quick Reference LIHIM-0R001
Powerflex 525 Embedded EtherNet/iP Adapter User Manual SX0C0M-UMO0Y
PowerFlex 25-COMM-D DeviceNet Adapter User Manual SJ0C0M-UMO02
PowerFlex 25-COMM-E2P EtherNet/IP Adapter User Manual SHCOM-UM003
PowerFlex 25-COMM-P PROFIBUS DP Adapter User Manual SH0C0M-UIM004
Dynamic Braking Resistor Calculator PELEX-AT0O1
Wiring and Grounding Guidelines for PWM AC Drives DRIVES-INDOT
Preventive Maintenance of Industrial Control and Drive System Equipment DRIVES-TRDOY
Safety Guidelines for the Application, Installation and Maintenance of Solid State Contro! 2011

You can view or download publicarions at herp://www.rockwellaucomation.com/literature/. To order paper copies of

technical documentation, contact your local Allen-Bradley distributor or Rockwell Automation sales representative.

Rockwell Automation Publication 520-TDOOTE-EN-E - July 2016
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Important Information

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

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

The examples and diagrams in this publication are included solely for illustrative purposes. Because of the many variables
and requirements associated with any particular installation, Rockwell Automarion, 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 conrents of this manual, in whole or in part, without written permission of Rockwell Automation,
Inc., is prohibirted.

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this

document, complete this form, publication RA-DU002, available at hrep://www.rockwellautomation.com/literarure/.

Alten-Bradley, Rockwell Software, Rockwell Automarion, PowerFlex, Connected Components Warkbench, Studio 5000, DriveTools SP, AppView, CuscomView, QuickView, MainsFree Programming. and PointStop arc
d ks of Rackwell A iun, Inc

Trademarks not belonging 1o Rockwell Automation are properry of their respecrive companics.

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Strect, Milwaukee, W1 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
Europe/Middle East/ Africa: Rockwell Ausomation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: {32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific; Rockwell Aucomation, Level 14, Corc F, Cyberporc 3. 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846

Publication 520-TDOOTE-EN-E - July 2016
Supersedes Publication S20-TO0010-E8-€ — lamuary 214 Cogyight € 2016 Rockwell Atomation,Inc. Al ights reserved.
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PowerFlex® 520-Series AC Drives @ Allen-Bradley

The Next Generation of Powerful Performance. Flexible Control.
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PowerFlex 520-Series AC Drives

The Next Generation of Powerful Performance. Flexible Control.

The Allen-Bradley® PowerFlex 520-Series of AC drives is the next generation of compact drives offering a variety of features
and time-saving benefits to help meet a wide range of global applications, PowerFlex® 523 AC drives are ideal for standalone
machines and provide motor control for applications up to 13 kW/15 Hp. PowerFiex® 525 AC drives are ideal for networked
machines and simple system integration, offering standard features including embedded EtherNet/IP™ safety and
performance up to 22 kW/30 Hp.

By combining an innovative design, several motor control options, installation flexibility, communications, energy savings and
ease of programming, PowerFlex 520-Series AC drives can help you increase your system performance and reduce your time
to design and deliver better machines.
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Designed for ease of use and flexible installation, PowerFlex
520-Series AC drives can help you maximize your productivity.

+ Power ratings

- PowerFlex 523 AC drives: 0.2...11 kW /0.25...15 Hpin
global voltage classes from 100-600V

- PowerFlex 525 AC drives: 0.4...22 kW / 0.5...30 Hp in
global voltage classes from 100-600V

+ The modular design features an innovative removable
control module that allows installaticn and configuration
at the same time to help increase productivity

.

An embedded port for EtherNet/IP for the PowerFlex 525
AC drive supports seamless integration into the Logix
environment and EtherNet/IP networks

.

An optional dual port EtherNet/IP card supports ring
topologies and device level ring (DLR) functionality, which
can help provide network resiliency

PowerFlex 525 AC drives can help protect personnel with
embedded Safe Torque-Off

Software and tools help simplify programming

o fonE An integral human interface module (HIM} supports multiple
P"“’”"F’E’i ity languages and features descriptive QuickView™ scrolling text
to help explain parameters and codes, easing configuration

.
.

L-L—..LL-LL&

AppView™ application parameter groups help speed
configuration for many common applications

CustomView™ configuration helps speed machine
commissioning with your own defined group of parameters

Economizer control mode and energy monitoring featuras
can help reduce energy costs

Drives operate in ambient temperatures from -20°C (-4°F)
. - to 50°C (122°F). With current derating and a control module

fan kit, up to 70°C (158°F}
» @D Allen-Bradiey -

Arange of motor control options support a variety
of applications

A compact footprint provides flexible installation options
and helps saves space Inside of a panel
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A maodular design allows
you to install a power
module and configure

a control module at the
same time.

mmml'“'”’

L

Maintain a compact footprint
when accessory cards are installed.

MainsFree™ pragramming allows configuration
files to be uploaded and downloaded to the
control module via a USB connection.
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Innovative,
Modular Design

Versatile Installation

PowerFlex 520-Series AC drives are made up of two modules that can be detached for simultaneous

and independent wiring installation and software configuration. This innovative design allows you to
begin mounting the power madules while configuration of the control modules is performed elsewhere,
helping speed up installation.

You can download drive configuration files to the control module while the power module is installed
using MainsFree configuration. Simply connect a PowerFlex 523 or 525 AC drive to your PC with a
standard USB cable and upload or download configuration files using the onboard transfer application.

Flexibfe mounting options, a compact size and a high temperature tolerance can allow PowerFlex
520-Series AC drives to help meet your needs for flexibility and space savings.

Adding accessory cards does not affect the footprint of the drives. Additional panel space can be saved
when installing these drives with the 50mm (1.96 in) clearance requirement at the top and bottom of
drive. For further flexibility, these drives can be installed vertically or horizontally as well as side by side in
either orientation. A control module fan kit is required for horizontal mounting.

Generous venting allows PowerFlex 520-Series AC drives to operate in high ambient temperatures of up
to 50°C (122°F) without current derating and 60°C (140°F) with current derating. These drives can runin
temperatures up to 70°C (158°F) with current derating using a control module fan kit.

Conformal coating to IEC 60721 3C2 standards over the circuitry also helps improve the drive's robustness.

|
R ' &
A control module fan ' ® Control module fan kits
kit allows PowerFlex -t { allow you to mount
520-Series AC drives )  PowerFlex 520-Series
1o runin temperatures . 0 ACdrives side by side
up to 70°C (158°F) with P and horizontally, saving
current derating. - panel space,
J ' , .
)
J
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Fase of Programming

Tools Help Make It Simple

There are several ways to quickly and easily configure PowerFlex 520-Series AC drives. From the integral human interface
module (HIM), to Connected Components Workbench™ software or the Studic 5000 Logix Designer™ application, we can
provide you with powerful, intuitive tools to help enhance your user experience and reduce your development time o
you can deliver faster and more efficiently.

Five-digit, 16 segment
liquid crystal display
{LCO} HIM with scrolling
descriptive text,

Support for
multiple languages

Quickly navigate
menus and speed
configuration with
the integral keypad.

o £ e b PO

PowerFlex 520-Series AC drives help rmake configuration easier with an integral
LCD human interface module (HIM) that displays parameter numbers and other
codes followed by simple descriptions in scrolling text. These QuickView details
help provide meaningful explanations, saving time by reducing the need to
look up parameters and codes in a manual. The HIM also supports multiple
languages, which can be quickly selected through the integral keypad. For an
interactive demonstration of how this works, visit www.ab.com/powerflex525.
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Speed Configuration

PowerFlex 520-Series AC drives can help you configure drives faster with intuitive and convenient AppView and CustomView
application-specific parameter tools.

AppView configuration, which is available through the integral HIM, Connected Camponents Workbench software and the Studio
5000 Logix Designer application, provides parameter groups for several of the most common applications, including conveyors,
mixers, compressors, pumps and blowers, With the settings to run these applications already in place, you can get your machine up
and running faster, increasing your productivity.

Customize your machine and further reduce future design and development time by quickly defining your own group of
parameters using the CustomView tool. This configuration option, which is also available through all the same drive configuration
1o0ls, allows you to customize your configuration by adding or removing parameters from an AppView group or save your own

customn group of parameters.

Parameters - PowerFlex 525 1°
| Panmetess l.
L X . i e m—
Groupt Show Filter Value:
Corveyor %1 | plon-Defaults
(" _‘\ Tetmina's s e B Al S
AppView gfroup : Communications Value Units Intemal Value
configuration provides Logic 0400
Parc;fnettgrs for common Advanced Display [ 1 000
gopicolions, Advanced Program e e
With a few clicks, save Fault-Diagnostic | _ mhgm
time by seeing only the 30
parameters most relevant Mixer &0
to an application. Compressor | {
07, Centrifugal Pump 0.2
Blower / Fan 0.2
Extruder r
4
\ e l
Create and save a user
defined f ters. S
efined group of parameters s G.Mp ’3: — e T =T ]
Filte Value? Group Name: ) |
Select parameters from ; Ciaiom Crovp ‘
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30 language
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oy
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Drive Configuration

Connected Components Workbench Software

Connected Components Workbench software can help you get your drives up and running with an intuitive interface
and startup wizards. This free software uses Rockwell Automation and Microsoft® Visual Studio® technologies for fast
and easy drive configuration.

+ Start up wizards to help speed up configuration

+ Configuration and control of drives over communication networks

i - " 2 Puniens msed Liin T

B :
St ot s e i E R i
42 W y . o

Configure drives
online or offine.

From the configuration window in Connected

P Components Workbench software, you can
access several features, including uploading

1PN B N " N " " B

_—— and downloading drive settings, viewing drive

”'m parameters or accessing helpful wizards.

o

Viewing the drive’s parameters can be as simple
as clicking the parameters button.

| L]

| it It 0

[} Y T

| ‘ 11 LE] L1 1988

| e Quickly see what o '

| “ ||| parameters have been {oocommowguee. 1= ¢ [ Active filtering can help you find specific

changed and their ¢ ° | parameters more quickly by typing in a word

P 110V SOHM current settings. i il or abbreviation.

! A T .. I:l a -

L 10 Process Duplay (] ] o ¢ e




Attachment 6 Supporting Decumentation Project # 19-26305
Page 131 of 142 Docket # 20-0029

PowaerfFlax 525 Connected Componenis Workbench software o
offers a variety of startup, application and DChsconnecied
T Ty - diagnostic wizards.
= Y B
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Connected Components Workbench software can help minimize your machine design and development time and is ideal
for standalone applications. You can upload and download configurations over a USB connection and configure drives over
EtherNet/IP, DeviceNet® or other open industrial networks. Connected Components Workbench software supports PowerFlex
drives as well as MicroBOO™ programmable controllers and PanelView™ compenent graphic terminals.
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Premier Integration

Streamline Development, Use and Maintenance

The power of Rockwell Automation Integrated Architecture™ combined with the communication capabilities of
PowerFlex 520-Series AC drives can offer an exceptional tevel of integration that can reduce development costs and time.

You can benefit from Premier Integration with PowerFlex 520-Series AC drives and Allen-Bradley programmable
automation controllers (PACs). The Studio 5000 Logix Designer application can help reduce programming time by
automatically populating drive parameters in the controller memory as controller tags.

PowerFlex drives are placed in the controller I/O tree, minimizing mismatch errors and further reducing configuration
time. Using Premier Integration can help you reduce engineering time and related costs while improving the
configuration, control and collection of data,

Automatic Device Configuration {ADC) is another productivity enhancing feature available with the Studio 5000 Logix
Designer application and PowerFlex 525 AC drives with EtherNet/IP. This feature allows a Logix controller to automatically
detect a replaced PowerFlex 520-Series AC drive* and download firmware and all configuration parameters using an
Allen-Bradley Stratix™ 5700, 6000 or 8000 switch, which automatically assigns the drive's IP address. This time-saving
feature can help minimize the need for manual reconfiguration.

- Asingle software environment
to configure your entire system
can help save time and money
by allowing you to work more
productively

Seamless integration into the
Logix environment, reducing
programming time

Automatic Device
Configuration downloads
configuration parameters to
a replaced drive, helping save
time to repair

PowerFlex 525 AC Drive

Pty [

EtherMet/IP

CONEIGURATION

Automatic Device Configuration (ADC) olfows a Logix controller to automatically detect a
replaced PowerFlex 525 or 523* AC drive and download all configuration parameters. A Stratix
5700, 6000 or 8000 switch can automatically assign the drive’s IP address.

*PgwerFiex 323 AC drives require a dual pori EtherNetIP communication card for ADC

Studio 5000 Logix Designer Application

The Studio 5000 Logix Designer application allows you to configure your PowerFlex drives
similarly to previous versions of RSLogix 5000™ software. Use a single software tool to help
reduce your programming time, ease startup and commissioning and streamline diagnostics.

Powerflex 520-5eries AC drives are compatible with RSLogix 5000 (v17 and higher)
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Communications
A Wide Variety of Options

The seamless exchange of information between drives and operators helps save time and increase efficiency, and PowerFlex 523
and 525 AC drives offer features that can help you easily manage data throughout your operations.

For networked applications, PowerFlex 525 AC drives have an embedded port for EtherNet/IP that allows you to easily configure,
control and collect data over the network. An optional dual port EtherNet/IP card for PowerFlex 520-Series AC drives supports linear
and ring network topologies.

The dual port communication adapter offers device level ring (DLR) functionality, which can help increase system resiliency in the
case of the loss of one network connection. DLR technology, which is an ODVA standard, helps reduce configuration time and costs
by minimizing the number of managed switches and reducing cabling needs while allowing users to create a single network ring
that connects all components at the device level,

- Embedded DSI port standard

+ PowerFlex 525 AC drives include an embedded port
for EtherNet/IP

« Dual port EtherNet/IP option card

« DeviceNet communications option card

An optional dual port
EtherNet/IP card provides
PowerFlex 520-Series AC

drives with DLR functionality

~
PanelView Plus
Compact Terminal
i_“' T N e R
k.. [E=====]| DLRisan ODVAstandard and
'. g [l o e | requires no additional hardware
== (1] b e {1 to implement. This provides
EXS e | -
L'::_', network resiliency.
Point 170 1783-ETAP
EtherNet/IP Tap }
PowerFlex 525 AC
drive with dual port
EtherNet/iP card
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Flexible Control

Suitable for Many Applications .'

PowerFlex 520-Series AC drives provide a range of motor control options for a vast array of applications, including valts per
hertz, sensorless vector control and Economizer mode in sensorless vector control. PowerFlex 525 AC drives can also provide
closed-looped velocity vector control and permanent magnet motor controf® in addition to closed-loop feedback for
positioning capability with an optional encoder card.

For applications requiring stops at designated positions regardless of the
speed or load, and without the help of an encoder, PowerFlex 520-Series AC
drives utilize PointStop™ positioning control. This set of parameters directs the
drive to adjust its deceleration rate based on its speed when a command is
initiated, allowing a motor to stop in a consistent position.

And for position control applications such as diverters, smart conveyors

and packaging machines, PowerFlex 525 AC drives provide point-to-point
positioning in a cost effective and flexible package to help meet your needs.
« Volts per hertz

« Sensorless vector control

+ Economizer mode in sensorless vector control

ms thhadhahhads

« Closed loop velocity vector contro! for PowerFlex 525 AC drives "
TR ety |

- Permanent magnet motor control for PowerFlex 525 AC drives i a1

* Permanent magner motor control is schedwled for o future firmware release

Energy Savings

Improved motor control performance boosts efficiency, and PowerFlex 520-Series AC drives
can provide a measurable impact on energy use.

In addition to the inherent energy savings associated with using a variable frequency drive,
PowerFlex 520-Series AC drives offer additional savings in Economizer mode when using
sensorless vector control. Economizer measures power consumption and optimizes current
output to meet the demands of the application.

PowerFlex 520-Series AC drives can also monitor and report energy usage data and provide
that information in a standard format to help you develop and manage an energy strategy
for your operations.

+ Adjust energy use and help reduce costs with Economizer mode

+ Monitors and reports energy usage to help make data-driven decisions
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PowerFlex 523 AC Drive

PowerFlex 523 AC drives are designed to help reduce installation and configuration time while offering the control you need for
your application. These drives offer convenient programming features and installation flexibility in a cost-effective solution.

Power ratings of 0.2..11 kW / 0.25...15 Hp in global valtage
classes of 120, 240, 480 and 600 volts. Available in four frame
sizes (A, B, Cand D).

Volts per hertz, sensorless vectar control and Economizer mode
in sensorless vector controf to meet a wide range
of applications,

An embedded D5l port comes standard, With a communication
adapter card, PowerFlex 523 AC drives support multi-drive
networking, connecting up to five Powerflex AC drives on one node.

» Sdigital inputs (24V DC, 4 programmable)
+ T analog input (unipolar voltage or current)
« Trelay (form C}

Praduct shown is actual size, PowerFlex 523 AC drive Frame A

i

Powerny 5
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PowerFlex 525 AC Drive

PowerFlex 525 AC drives are ideal for networked applications requiring more motor control options, embedded EtherNet/IP. energy
savings and standard safety features. When you combine PowerFlex 525 AC drives with EtherNet/IP, you can seamlessly integrate into

your system architecture and standardize on a single software tool.

Power ratings of 0.4..22 kW /0.5...30 Hp in global voitage
classes of 120, 240, 480 and 600 volts. Available in five frame
sizes (A, B, C. Dand E).

Volts per hertz, sensorless vector control, closed loop velocity
vector control and permanent magnet motor control* to
meet a wide range of applications.

An embedded port for EtherNet/IP supports seamless integration
into the Logix environment and EtherNet/IP networks.

Arn embedded D51 port supports multi-drive networking,
connecting up to Aive PowerFlex AC drives on one node.

+ 7 digital inputs {24V DC, 6 programmable)

» 2analog inputs {1 bipolar voltage, 1 current)

« 2digital outputs

- 1analog output (1 unipolar voftage or current)

« 2relays (1 form A relay & 1 form B relay; 24V DC, 120V AC, 240V AC)

Embedded Safe Torque-Off can help to protect personnel,

i

moems 1))

P ety byt g

I
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e
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Lo ko sad bl

Product shown is actual size,
PowerFlex 525 AC drive Frame A
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PowerFlex 520-Series AC Drives
Maximize System Performance

Control

« Volts per hertz
« Sensorless vector control (SVC)

» Closed loop velocity vector control for PowerFlex 525
AC drives

» Permanent magnet motor control® for PowerFlex 525
AC drives

« Multiple preset speeds with programmable contral
through digital inputs or communications

Positioning Control
» PointStop positioning control stops motor load ina
consistent position without encoder feedback

+ Closed loop feedback with an optional encoder card for
PowerFlex 525 AC drives

+ Point-to-point positioning mode for PowerFlex 525
ACdrives

Communications

+ Built-in port for EtherNet/IP for PowerFlex 525 AC drives
+ Embedded DSl port

« Dual port EtherNet/IP option card

+ DeviceNet and PROFIBUS® option cards

Energy Savings

+ Economizer mode in SVC adjusts current output
to help reduce energy costs

« Energy data monitoring and reporting capability

» Permanent magnet motor control* for PowerFlex 525
AC drives

Help Protect Personnel with Embedded Safety

Hardware

+ Modular design with removable control modules

+ Same control module for the entire power range

« Built-in USB port uses standard USB cable

» Vertical, side-by-side mounting to reduce panel space

+ Flexible, time-saving installation using DIN rail mounting

with A, B and C frame drives

+ Horizontal mounting with a control module fan kit
« Ambient operating temperatures from -20°C (-4°F} up to

70°C (158°F) with current derating and a control module
fan kit

+ |IP20 NEMA/Open, IP30 NEMA/UL Type 1 (with conduit kit}
+ EMC filtering embedded at 200V and 400V; optional EMC

filtering available for all voltages

» Standard conformal coating IEC 60721 3C2 (chemical and

gases only)

Programming and Commissioning
+ Integral HIM supports multiple languages and features

QuickView scrolling text

« Application specific parameter groups and customized

application settings using AppView and CustomView tools

« Simplified configuration and MainsFree programming

using standard USB cables

« Connected Components Workbench software for fast and

easy drive configuration

« Premier Integration with the Logix controf platform with

the Studio 5000 Logix Designer application

* Fermanent magnet motor control is scheduled for a future firmware refease

Safe Torque-Off is a standard safety feature of the PowerFlex 525 AC drive to help protect personnel and equipment. Integrated Safe
Torque-OFf suits several safety situations that require removing rotational power from the motor without powering down the drive.

Safe Torque-Off allows you to restart your application faster after a safety-related situation. The system, which meets 150 13849-1

standards, provides safety ratings up to and inctuding SIL2/PLd Cat 3.

Embedded safety can help lower your total system costs, boost machine availability and reduce downtime,

+ Safe Torque-Off functicnality removes rotational power without powering down the drive, helping to reduce downtime

« Embedded safety reduces wiring and saves on installation space

+ Rated SIL 2/PLd Cat 3 to meet many applications
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PowerFlex® 523 AC Drives

100-120¥:0.2..1.1 kW /0.25..1.5 Hp 200- 2404:0.2...2.5kW /0.25..10Hp
380-4B0V: 0411 kW/0.5..15 H? _.'|_25 - GOOV: 0.4...11 KW/ 0.5..15Hp
Volts per hertz Sensorfess vector control

Sensorless vector control with Economizer

Powser Ratings

Kotor Control

Application Dpenlo;;ud rtglﬁa_t_iop

| 380~ 450: 0422004 /05,30 Hp

Project # 19-26305
Docket # 20-0029

PowerFlex® 525 AC Drives

100-120¥: 0.4..1.1kW/0.5..1.5Hp 200 - 2400:04..)5 kW 70.5..20 Hp
525 - 600V: 0.4..22 kW /0.5..30 Hp

Heavy duty application: 1509 for 60 seconds, 150% for 3 sec (200% programmable)

Overload Capabifity
1 phase vultige 100 ... 120V/200 ... MOV
Yoltage: adjustable 0¥ to rated motor voltage; -15% / +10% voltage tolerance
3 phase voltage: 200 ... 240v/380 ... 480v/525 ... 600v frequency: 5010 60 Hz
Leglc control ride through: 0.5 seconds, 2 seconds typical
2 DCbus operation {selectable)
_Maximum short drcult rating: 100,000 amps sy rical

Adjustable OV to rated motor voltage Intermittent current:
_ 150% for 60 seconds

Input frequency variation 47 to 63 Hz

HI; output frequency 500 Hz
-20°Cee 50°C{-4°F10 1221}
-20 "Cto 60 *C{-4°F to 140°F) with current derating

<20"C 1070 °C (-4 °F 10 158 *F) with cutrent deraling {with optional control

1000m {3,280) with derating guideline for up to max 4000 m {13,123 ft), with the
exception of 600V at max 2000 m 6,561 f1)

dulefankit)

Volts pes hertz Sensorless vector control

Sensorless vector control with Economizer

Closed ke veloctty vector contsol Permanent magnet motor control®

Open loop speed regulalk_n! (Inszc_l _luup speed regulation

Wotmal duty application: 1109% for 60 seconds, 150% for 3 sec [
 Hearvy duty application: 150% for 60 seconds, 180% for 3 sec (200% prog ble) |

1 phase voltage: 100 ... 120V/200 ... 240¢

Voltage: adjustable 0¥ to rated motor voltage; -15% / +10% voltage tolerance
3 phase voltage: 200 . .. 240v/380 ... 480v/525 .. 600v frequency: 50 to 60 Hr
Loglc controt ride through: >0.5 seconds, 2 seconds typkat

1/2 DCbus operation {selectable)

Maximum short circult rating: 100,000 amps symmetrical

AdJustable 0¥ to rated motor voltage Intermittent current:

1 . __150% for &0 seconds

| Max output freqﬂeﬁy 500Hz Input frequency varlation 47 to 63 Hz
-20°Cto 50°C (-4°F to 122°F)

Mlum [-4°F to 140°F) with current derating

1000 m (3.280 ﬂ)with derating guideline for up 1o max 4000 m (13,123 ft), with the
Excepticn of GO0V at max 2000 m (8,561f)

1P20 HEMAOpen P30 REMA/UL Type 1 (with (.onduit it}

Enchesuris

DiNrail{frames ABand ©)
ZeroStacking and bottom

Integral HIM, LCD, § digits, 16 segmems, multl-language
Wi

Mowmting

Configman s

§ digltal inputs {24V D(,4 programmaTeJ
1 analog input {unipolar veltage or turrent)
1velay (form ©)

7th 1GBT braking, OC braking
2t 16 kHz. 4 kHz default

Dynamic Baking

Carrier Frequency

IP20NEMA/Open IP3O HEMA/UL Type 1 (with condult kit)
50 mm {1.96in) air-flow gap at the top DIK ral (frames A,B and €} 50mm {1.96in) air-flow gap at the top
=andbolomn o | TemStacking L
Inkgral HIM, LCD, 5 digits, 16 segments. mult- Hlanguage
d s Workbench software
sumlo 5000™ Laghx Deskgner application

English, French, Spanish, italian, German, Pnrtug.nm. Polish, Turkish, Czech

7 digital inputs (24¥ DC, 6 programmable)

2 analogInputs (1 bipolar voltage, 1 cusrent)

2 digital outputs

1 analog output {1 unipolar voltage or current}

2relays {1 form A relay & 1 form B relay; 24V DC, 120V AC, 240V AQ)
TthIGBT braking, DC braking

2to 16 kHz. 4 KKz default

EMCFiltering Embedded 1 ph 240% and 3 ph mv ssan '_;pllon for all veltag, j Embedded ¥ ph 240V and 3 ph 480V, Avallable as an exunutopmn forallvoltages
Safety Nane Embedded 150 138491 SILZ/PLA Cat 3 Safe Torque-Off
Integral RS435 with Modbus RTU/DSI | Integral Rs485 with Modbus RTU/DSI
Dual port EtherNet/IP option card Embedded EtherNet/IP port
DeviceNet option card Dual port EtherNet/IP option card
PROFIBUS® DP option card DeviceNet opticn card
R - | PROFIBUS DP option card S
| Line driver type encoder guadrature {dual channel) or single channe)
Single ended or differential (A, 8 channel); Duty cycle of 5096, +10%
Pulse-tratn input (1 to 100kHz)
~Configurable Input voltage: SYDC (+109); 10-12V0C {X1096), or 14V DC [£15%]
Allowance pulse frequency
| -DCta250kH;
e i o d | Frequency controlled PW allowable pulse fr y |
Protection FII_JIE I'!lstorr log, password-lock security i F:uﬂhlmry log, password Iocl: ck security
CandTds UL CTick RoHS A 156 CE L GOST-R KeC Gk Semif#?  MEX  (EMarine (Ltoyds)
p— ity nons Acs 196 (6 ol GOST-R KK
Flying stan PICinput compatible Flying start Position control
ViF ratio 1/20C bus operation V/F ratlo Regulation with encoder feedback or
Bus regulator B datafivks {4 In and 4 gut, requires Bus requlator analog input
T T Process PID communication sption card) Frocess PID 1/20Ch tio
R Common DC bus Mutli-drive connectivity (requires Common DCbus N dmnﬂtﬁ: “dn o)
Fiber application specific fealures communication option card) Steplogic™ functions (relays and timers) i
presetspeeds Fiber application specific features Mutli-drive connectivity
- PTCinput compatible 16 preset speeds
0% (158 °F contrel module fan kit EMC line filters F0°C {158°F) control module fan kit EMC line filters
{requires external power) Line reactors {may cequire extemal power) tine seactors
Rigessonet EMC plates Dynamic brake resistors {ncremental encoder Dynamic brake resistors
NEMASUL Type 1kits EMC plates
St e  NEMAAUL Trpe 1 kits
Frame A: 152 (S98) HxT2{2.83) Wx 172 (677} D FrameA: 152(5.98)0 Hx 72 (2B W 172 (5710 D
Frame B: 150 (7.08) Hx 87 (342} Wx 172 (6771 D Frame B: 180 (7.08) Hx 37 342 Wx 172 {6771 D
Dimsensigns snm {in) Frame {: 220 (8.66) Hx 109 {4.29) Wx 184 (7.24) D Frame(: 220 (8.66) Hx 109 (4.29) Wx 184 (7.24) D
Frame D:260 (10.23) Hx 130 (5.1 Wx 212(8.34) D Frame D:260{10.23) Hx 130{5.11) W x 212 (8.34) D
Frame E:300 (11,811 H 185 (7.28) Wx 179 (10.98) D

Parmanent magnet motor control 1s scheduled for a future firmware release

** These temperatures are for typical vertlcal drive mounting. For other mounting options and temperatures, please refer to the user manusl {520-UMOO1
*** Frame E at 60°C to 70"C requires 95mm (3.74 in) alrflow gap at the top of the drive and a control module fan ki
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Heavy Duty (HD)

Hp kW 2 Output Current Catalog No. Frame Size
025 0.2 164 25A-VIPEN104 = At
0.5 04 250 25A-VIPSNIO4 A

1 0.75 4.8A 25A-V4PBN104 B

15 1.1 6.0A 25A-VEPON 104 ]
0.25 02 1.64 25A-AIPGN104 A I
0.5 04 25A 25A-AZP5N104 A

1 075 4.8A 25A-A4PBNIOY | A

2 15 8.0A 25A-ABPON 1G4 B

3 22 oA | 25A-A01IN1O04 B
0.25 T 02 164 25A-ATP6NT14 A

05 0.4 254 25A-A2P5N114 TR e v
1 0.75 4.8A 25A-A4PBN114 A

2 1.5 _8.0A 25A-ABPON114 8

3 2.2 11.0A 25A-A01INT14 B
0.25 02 weh | 25A-BIPEN104 A -

0.5 04 25A 25A-B2P5N104 A

1 075 5.0A_ 25A-B5PON104 A

2 15 8.0A 25A-BBPON104 A

3 2.2 1.0A 25A-BO1IN104 A

5 4 17.54 __25A-BOI7N104 B

7.5 5.5 24.0A 25A-B024N104 [=

10 75 32.2A 25A-B032N104 D

0. 04 1.4A 25A-D1PANI04 A

1 075 23A 25A-D2P3N104 A

2 15 4.0A 25A-D4PON104 A

3 2.2 6.0A 1 25A-D6PONIOA A

5 4 10.5A 25A-DO10N104 B

7.5 | 5.5 13.0A 25A-D013NI04 C

10 75 1707 25A-DO17NI04 c

15 1 24A 25A-D024N104 D
05 04 147 25A-D1PAN114 A 1
1 075 23A 25A-D2P3N114 A 1

2 15 4.0A 25A-DAPON1I4 | A |

3 22 6.0A 25A-D6PONTI4 A l
5 4 10.5A 25A-DO10N114 B |
75 5.5 13.0A 25A-DOINTIA | C

10 B 75 17.0A 25A-DOI7N114 c

15 T - 20A 1 25A-D024N114 ]

0.5 04 0.9A 25A-E0PINID4 A

1 0.75 1.7A 25A-E1P7N104 . A |
2 _15 3.0A 25A-E3PON104 A

3 22 4.2A 25A-EAP2N10A A

5 4 6.6A 25A-E6P6N104 E 8

75 5.5 9,94 25A-E9PIN104 c

10 75 12.04  25A-E0IZN104 i c

15 . 11 19.0A 25A-£019M104 D
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PowerFlex 525 AC Drives

Narmal Duty {ND) Heavy Duty (HDY
50/60Hz Hp kW Hp kw Output Current | Catalog No. Frame Size
0.5 04 0.5 0.4 2.5A 258-V2P5N104 A
mﬁ:iﬁt‘grm 1 0.75 [ 0.75 2.8A 258-V4PEN104 B
1.5 11 1.5 K 5.0A 25B8-V6PON104 B
0.5 04 0.5 04 2.5A 25B-A2P5N104 A
200-240Y, 10 1 0.75 ) 0.75 4.8A 258-A4PEN104 A
No Filter 2 1.5 3 15 B.0A 256-ABPON104 B
3 22 3 2.2 T1.0A 25B-A0TIN104 B
05 04 0.5 04 7.5A 258-A2P5N114 A
200-240Y, 10 1 075 3 075 4.8A 258-A4PBN114 A
EMC Filter 2 1.5 2 15 8.0A 25B-ABPON114 B
3 2.2 3 22 11.0A 258-A01IN114 B
05 04 05 04 2.5A 258-B2P5N104 | A
1 0.75 1 0.75 5.0h 25B-BSPON104 A
2 15 2 15 B.0A 25B-BEPON104 A
3 2.2 3 2.2 11.0A 25B-BO1IN104 A
20332:";‘;3“ 5 4 5 4 17.5A 25B-B017N104 B
75 5.5 75 5.5 24.0A 258-B024N104 C
10 75 0 75 32.2A 25B-BD32N104 D
15 n 15 n 48.3A 25B-B048N104 E
20 15 15 n 62.1A 258-B062N104 £
0.5 04 05 04 1.4A 258-D1PaN104 | A
1 075 1 0.75 2.3A 25B-D2P3N104 A
2 1.5 7 1.5 4.0 258-DAPON104 A
3 22 3 2.2 5.0 25B-D6PON104 A
333::?1‘;30 5 4 5 4 10.5A 258-DO1ON104 B
75 55 75 5.5 13.0A 25B-DO13N104 C
10 75 10 75 17.0A 25B-DOI7N104 C
5 n 15 n 247 258-D024N104 D
20 5 15 i 30A 258-DO30N104 D
5| 18.5 20 15 37A 25B-DO37N114" €
30 22 | % 185 43A 25B-D043N114° E
0.5 04 05 04 L4A 25B-DIP4N114 | A
1 075 | ) 0.75 2.3A 25B-D2P3N114 A
2 1.5 2 1.5 40 258-D4PONI 14 A
3 2.2 E 3 2.2 6.0A | 258-D6PONII4 A
5 | 5 4 10.5A 25B-DO1ONTI4 8
R 75 | 75 55 13.04 25B-DO13N114 C
10 75 10 75 17.0A "25B-DOI7N114 C
15 i 15 5 244 25B-D024N114 D
20 s [ 15 1 30A 258-DO30N114 D
25 18.5 20 5 37A 25B-DO37N114 E
30 n 25 18.5 43A__ | 25B-DO43NI14 | E
05 04 0.3 04 0.9A 5B-EPONIOS | A
1 o7 1 0.75 1.7A 258-E1P7N104 A
2 1.5 2 ] 1.5 3.0 258-E3PON104 A
3 2.2 3 2.2 424 25B-E4P2N104 | W<
5 4 5 4 6.6A 25B-E6PEN104 B |
7.5 55 75 55 .04 258-E9PINI0S C
10 75 10 75 1204 25B-E012N104 C
5 n 15 1 19.04 258-E019N104 D
o | 15 [ 15 1 22.0A 25B-E022N104 D
25 18.5 20 15 27.0A 25B-E0270104 E
30 2 25 185 | 320A | 258-E032N104 E

*With EMC fiter
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Energy Savings Calculators Download | :
See how installing a PowerFlex drive for ororder a copyof g |
your fan or pump can help reduce energy Connected Components !
costs when compared with traditional flow Workbench software at Connected G
control methods. Download the tools at: www.ab.com/go/ccws e
http://www.rockwellenergycalc.com/ 0
o I — —
[Okpnsione] M ] e—

Rockwell Automation, Inc. {(NYSE:ROK), the world's largest company dedicated to industrial automation, makes its customers more
productive and the world more sustainable. Throughout the world, our flagship Allen-Bradley® and Rockwell Software® product
brands are recognized for innovation and excellence.

Follow ROKAutomation on Facebook & Twitter. ﬂ a Connect with us on Linkedin,
(=]

Allen Bradley, AppView, k, Connecied C Workbench, (i . Integy Architecture, ISIEN THINK SOLVE, MainsFree, MicroB00, PanefView, Poini5ian,
Powerflex, CuickView, RSLogix 5000, Rockwell Softwace and Swratix, Studio 5000, Studio SD00 Logix Designer are Lrad ki of Rackwel| A i, Ing
Tradernarks not belonging to Rockwell Auiomation are property of theif respective cormpanies

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automacion, 1201 South Second Street, Milwaukee, W1 53204-2496 USA, Tel: (1] 414.382.2000, Fax: (1) 4143824444
Europe/Middic East/Africa: Rockwell Automarion NV, Pegasus Park. De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asla Pacific: Rockwell Automation, Level 14, Core F. Cyberpore 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846

Publication 520-BRO01B-EN-P - July 2013 Copyright £ 2013 Rockwell Automation, Inc, All Rights Reserved. Printed in USA,
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