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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of persons engaged
in the development and approval of the document at the time it was developed. Consensus does not
necessarily mean that there is unanimous agreement among every person participating in the development
of this document.

NEMA standards and guideline publications, of which the document contained herein is one, are developed
through a voluntary consensus standards development process. This process brings together volunteers
and/or seeks out the views of persons who have an interest in the topic covered by this publication. \While
NEMA administers the process and establishes rules to promote fairness in the development of cor.zen. s,
it does not write the document and it does not independently test, evaluate, or verify the ac:uray or
completeness of any information or the soundness of any judgments contained in ite stendaids and
guideline publications. NEMA disclaims liability for any personal injury, property, or other ucmagcs of any
nature whatsoever, whether special, indirect, consequential, or compensatory, directly o indirectly resulting
from the publication, use of, application, or reliance on this document.

NEMA disclaims and makes no guaranty or warranty, express or impliec. as to ‘ne accuracy or
completeness of any information published herein, and disclaims ard r.ckec-i10 warranty that the
information in this document will fulfill any of your particular purposes or nec 1s. | 'EMA does not undertake
to guarantee the performance of any individual manufacturer or seller’s proa.cts or services by virtue of
this standard or guide.

In publishing and making this document available, NEMA is rot uder’aking to render professional or other
services for or on behalf of any person or entity, nor is NENA u. deiuking to perform any duty owed by any
person or entity to someone else. Anyone using this docume:t si.ould rely on his or her own independent
judgment or, as appropriate, seek the advice of a com| etert professional in determining the exercise of
reasonable care in any given circumstances. Information >« other standards on the topic covered by this
publication may be available from other sources, which the user may wish to consult for additional views or
information not covered by this publication.

NEMA has no power, nor does it undertzica 1o police or enforce compliance with the contents of this
document. NEMA does not certify, test, ¢vinspect products, designs, or installations for safety or health
purposes. Any certification or other staiomeiit of compliance with any health or safety-related information
in this document shall not be attributa »le 10 NEMA and is solely the responsibility of the certifier or maker
of the statement.
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Foreword

The objective of this standard is to define a rating system for power drive systems (PDS) consisting of a
motor and an adjustable speed drive. The Power Index (PI) calculated using this document can be
applied to integrated motor and control (IMAC) equipment, a paired PDS consisting of a complete drive
module packaged and sold with a physically separate motor, or complete drive modules alone (rated with
a default motor). The Pl is intended to be used by utility companies and energy program administrators as
part of a program to provide incentives for selection of drives that, when properly applied, should.res:lt in
overall energy savings. The rating may also be used by an end user to understand the value of a 'S ‘or
their driven equipment. Proper sizing and application of drives is vital to achieving energy saving. and'
proper performance, but is outside the scope of this document. The power use determine( acuordi .g to
this document is not intended to predict the actual performance in the specific application. 1:>e raung
does provide an objective and representative basis for comparing different PDS desigrs, and ubserving
the benefits of adding a PDS to equipment compared to a constant speed motor.

This rating is intended to be used for variable torque equipment that serves eithior a « anstant load or a
variable load. Applications with constant torque loads may be added in a 'ate. chac< of this program.

The final Pl rating is a number between 0-100 that represents the percent pow 2r savings over the
baseline constant speed motor. As such, higher numbers represent ic her energy savings. Rated
equipment shall be rated with both a constant load (CL) Pl and a »zriax e load (VL) Pl that describes the
predicted savings in constant and variable load applications, res} ecti:ely. Definitions and calculations for
the different ratings are contained within.

This standard provides the method to calculate the metr'c, Pawer Index. For the procedures to determine
input power, it references other documents.

Proposals for modification or improvement of this <tancard are welcome. They should be sent to the
National Electrical Manufacturers Associatior. 1302 N 17t Street, Suite 900, Arlington, VA 22209, or sent
via the NEMA website (http://www.nema.cry),

This standard was developed jointly by i 'EEA and the NEMA Industrial Automation Control Products and
Systems and Motors and Generatars Jection. At the time of publication, these sections were composed
of the following members:

Industrial Automation Coi ‘rol rioducts and Systems

ABB, Inc.—Cary, NC
Applied Information, Inc.— Suwanee, GA
Carlo Gavazzi, Ir.c.- -Buffalo Grove, IL
Cummins, Inc. —tinneapolis, MN
Danfoss Drives- -Cnambersburg, PA
Delta Elecronics (Americas) Ltd.—Research Triangle Park, NC
Eatun— 4l vaukee, WI
i=stre Switc h Corporation—Weymouth, MA
Ellic*t Control Company, Ltd.—Willis, TX
Eierson—St. Louis, MO
=xro Technologies—Calgary, AB Canada
Firetrol, Inc.—Apex, NC
Franklin Control Systems—Hillsboro, OR
Fuji Electric Corporation of America—Roanoke, VA
Generac Power Systems—Waukesha, WiI
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Hubbell Industrial Controls, Inc.—Archdale, NC
Hypertherm Incorporated—Hanover, NH

JIE USA, Inc.—Carol Stream, IL

Legrand, North America—Syracuse, NY

Lenze Americas Corporation—Uxbridge, MA

Master Controls Systems, Inc.—Lake BIuff, IL
Mitsubishi Electric Automation, Inc.—Vernon Hills, IL
Nidec Motor Corporation—St. Charles, MO

NORD Gear Corporation—Waunakee, WI

Phoenix Contact, Inc.—Middletown, PA

Post Glover Resistors, Inc.—Erlanger, KY

Reliance Controls Corporation—Racine, WI

Rockwell Automation—Milwaukee, WI

Schneider Electric—Lexington, KY

SEW-Eurodrive, Inc.—Lyman, SC

Siemens Industry, Inc.—Norcross, GA

Specialty Product Technologies—Elizabethtown, NC
TE Connectivity—Harrisburg, PA
TECO-Westinghouse Motor Corporation—Round Rock, TX
Tornatech, Inc.—Laval QC Canada

Toshiba International Corporation USA—Houston, TX
Turntide Technologies—Sunnyvale, CA

WAGO Corporation—Germantown, WI

WEG Electric Corporation—Duluth, GA

Weidmuller Inc.—Richmond, VA

Worldwide Electric Corporation—Rochester, NY
Yaskawa America, Inc. Drives and Motor Division—Waukegaon, i

Motors and Generators

ABB Motors and Mechanical, Inc.—Fort Smith, AF
Adventech, LLC—Florence, AL

Bison Gear & Engineering Corporation—St. Ci.av'es, IL
Brook Crompton North America—Torontc. Carada
Cummins, Incorporated—Minneapolis, AN

GE Industrial Motors, A Wolong Com, any —Houston, TX
Infinitum Electric—Round Rock, TA

Nidec Motor Corporation—St. ' 01is. MO

NORD Gear Corporation—Y au. 2kce, WI

Regal-Beloit Corporation—B 'oit, WI

SEW-Eurodrive, Incorgorate —Lyman, SC

Siemens Industry Incorpu -zied—Norwood, OH

Sterling Electric, 'i\corporaicd—Indianapolis, IN

Tatung Eleciric Company of America—Tustin, CA
Techtop Indus.:ies, Inc—Peachtree Corners, GA
TECO-Wc stinghouse Motor Company—Round Rock, TX
Toshib~ Insrnational Corporation—Houston, TX
Turnude Te hnologies—Sunnyvale, CA

W5 Eioctric Corp—Duluth, GA

v arlu.vide Electric Corporation—Rochester, NY
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Special acknowledgment is given to the Northwest Energy Efficiency Alliance (NEEA) and NEMA
members who participated in the development of this Standard through the NEMA Power Drive Systems
Task Force, composed of the following member companies:

ABB, Inc.—Cary, NC

Eaton—Milwaukee, WI

Nidec Motor Corporation—St. Charles, MO
Rockwell Automation—Milwaukee, WI
SEW-Eurodrive, Incorporated—Lyman, SC
Schneider Electric—Lexington, KY
Siemens Industry, Inc.—Norcross, GA
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1 Scope

This standard establishes the calculation procedure and metric of Power Index (PI) for low voltage (600
V and less) power drive systems (PDS) and complete drive modules (CDM) from 1 to 500 HP.

The rated PDS consists of the combination of a CDM and a motor. The CDM is an electronic power
converter connected between the single or polyphase AC supply and a polyphase motor. The motor is
any motor that can be tested according to IEC 60034-2-3. It includes any controls as packaged by e
manufacturer at the time of sale. The PDS as rated does not include connected driven equipment. 't
includes all components from incoming power to torque output from the motor shaft. See Figure *.

[ \ DRIVEN
CDM MOTOR

EQUIPMENT

INCOMING
POWER =i — ﬁ
TORQUE
OUTPUT

/

POWER DRIVE SYSTEwi =
CDM + MOTOR

Figuie . Fuwer Drive System

The PI calculated using this docurant can be applied to any of the following cases:

a. Case 1: A PDS consisi ny ¢” an integrated motor and control (IMAC) where the controls are
housed on the motc - casiig

b. Case 2: A paireu "DS consisting of a CDM packaged and sold with a physically separate motor

c. Case 3: ACDM onl (Pl rating is calculated using a Default Motor).

Cases 1 and 2 are 1~ted in tne same manner. The only difference for Case 3 is that for a CDM-only, Pl
uses the lossas 1 xm the Default Motor as given in Table 4.

The PDS, 1s rated, does not include any gears, belts, or other transmission of torque. This specifically
excludes o v magnetic, hydraulic, or other non-electronic drive. Servo motors are specifically excluded.
Fc the nurpses of this rating, the scope is limited to low voltage (under 600V) equipment and motors
with ¢ “Premium Efficiency” rating or above.
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