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IEEE Standards documents are developed within the Technical Committees of the IEEE Societies and the Sta
Coordinating Committees of the IEEE Standards Board. Members of the committees serve voluntarily and 
compensation. They are not necessarily members of the Institute. The standards developed within IEEE rep
consensus of the broad expertise on the subject within the Institute as well as those activities outside of IEE
have expressed an interest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard does not imply that there are 
ways to produce, test, measure, purchase, market, or provide other goods and services related to the scope o
Standard. Furthermore, the viewpoint expressed at the time a standard is approved and issued is subject 
brought about through developments in the state of the art and comments received from users of the standa
IEEE Standard is subjected to review at least once every five years for revision or reaffirmation. When a docu
more than five years old, and has not been reaffirmed, it is reasonable to conclude that its contents, althoug
some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that 
the latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership a
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, toget
appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they 
specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will i
action to prepare appropriate responses. Since IEEE Standards represent a consensus of all concerned int
important to ensure that any interpretation has also received the concurrence of a balance of interests. For th
IEEE and the members of its technical committees are not able to provide an instant response to interpretation
except in those cases where the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
 345 East 47th Street
 New York, NY 10017
 USA
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Foreword

(This Foreword is not a part of ANSI/IEEE Std 944-1986, IEEE Recommended Practice for the Application and Tes
Uninterruptible Power Supplies for Power Generating Stations.)

Vital ac power systems play an ever increasing role in generating station control and information system
recommended practice fulfills a need within the industry to provide criteria and recommendations for the app
and testing of vital ac systems. The features described are applicable to Class lE and non-Class lE installatio

This criteria may be used separately, and, when combined with applicable portions of ANSI/IEEE Std 650
IEEE Standard for Qualification of Class lE Static Battery Chargers and Inverters for Nuclear Power Gen
Stations, will provide the user with a general guide to the application and testing of vital ac systems.

The IEEE will maintain this recommended practice current with the state of the technology. Comments on this
and suggestions for additional material that should be included are invited.

This recommended practice was prepared by the Working Group on Vital AC Power, Nuclear Power Subcomm
the Power Generation Committee of the IEEE Power Engineering Society. The members of the working group
follows:

K. Hancock, Chair    

A. Benge
G. Engmann
A.S. Gill

D. C. Griffith
D. Kelly
K. F. Liao

R. Lyon
D. Mogen
G. Wu

At the time it approved this recommended practice, the Nuclear Power Subcommittee of the Power Gen
Committee had the following membership:

P. A. Nevins, Chair    

R. W. Cantrell
G. Engmann
K. Hancock
M. E. Jackowski

W. Landan
S. H. Pettersen
D. A. Raquet
K. Sebra

J. E. Stoner, Jr
B. Treece

The following persons were on the balloting committee that approved this document for submission to th
Standards Board:

W. W. Avril
M. S. Baldwin
J. H. Bellack
I. B. Berezowsky
G. Berman
R. W. Cantrell
H. E. Church
R. S. Coleman
R. E. Cotta
M. L. Crenshaw
D. J. Damsker
P. M. Davidson

G. Engmann
W. M. Fenner
A. H. Ferber
D. I. Gordon
R. D. Handel
F. W. Keay
P. R. Landrieu
G. L. Luri
J. T. Madill
C. S. Mazzoni
M. W. Migliaro
J. T. Nikolas

R. E. Penn
J. D. Plaxco
R. J. Reiman
D. E. Roberts
A. J. Spurgin
G. I. Stillman
J. E. Stoner, Jr
J. B. Sullivan
T. R. Whittemore
J. P. Whooley
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When the IEEE Standards Board approved this recommended practice on December 12, 1985, it had the f
membership:

John E. May, Chair    
John P. Riganati, Vice Chair    

Sava I. Sherr, Secretary    

James H. Beall
Fletcher J. Buckley
Rene Castenschiold
Edward Chelotti
Edward J. Cohen
Paul G. Cummings
Donald C. Fleckenstein
Jay Forster

Daniel L. Goldberg
Kenneth D. Hendrix
Irvin N. Howell
Jack Kinn
Joseph L. Koepfinger*
Irving Kolodny
R. F. Lawrence
Lawrence V. McCall

Donald T. Michael*
Frank L. Rose
Clifford O. Swanson
J. Richard Weger
W. B. Wilkens
Charles J. Wylie

*Member emeritus
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An American National Standard

IEEE Recommended Practice for the 
Application and Testing of 
Uninterruptible Power Supplies for Power 
Generating Stations

1. Scope

This recommended practice is intended to define the application and performance requirements for a low
uninterruptible power supply (UPS) system used for service in power generating stations. This recommended
addresses only requirements for semiconductor ac to ac converter systems (static) with dc electric energy
capability. This recommended practice is not intended to address other types of UPS systems.

This recommended practice is intended to cover application requirements, such as load information and
conditions, performance requirements and design, routine testing requirements for inverters with or without r
chargers, and transfer switches only. The application requirements for batteries and battery chargers are exclu
this recommended practice. They can be found in other documents.

This recommended practice is not intended to address equipment or component design requirements, safe
design criteria, or requirements for equipment qualification and preoperational/surveillance testing.

2. Definitions

ac input: Electric power in the form of alternating current (ac) supplied to the uninterruptible power supplies (
and bypass.

ambient temperature (general): The temperature of the medium, such as air, water, or earth into which the he
equipment is dissipated.

battery, electric: A device that transforms chemical energy into electric energy.
Copyright © 1986 IEEE All Rights Reserved 1
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blocking diode (uninterruptible power supplies) (UPS): A device that prevents the flow of current from the UP
rectifier to the battery, but permits the flow of current from the battery to the UPS inverter.

bypass transformer: A transformer that provides alternating-current power to the UPS loads when the 
equipment fails, is temporarily overloaded, or is out of service for maintenance.

charger, battery: A device that can maintain an unidirectional current in a battery in the opposite direction to
during discharge thereby converting electric energy into chemical energy within the battery.

class lE (nuclear power generating station): The safety classification of the electrical equipment and elec
systems that are essential to emergency reactor shutdown, containment isolation, reactor core cool
containment and reactor heat removal, or are otherwise essential in preventing significant release of rad
material to the environment.

crest factor (periodic function): The ratio of its crest (peak, maximum) value to its root-mean-square value.

current limit (control): A control function that prevents current from exceeding its prescribed limits.

dc link: The direct-current power interconnection between rectifier or rectifier/charger and inverter function un

design tests: Tests made to determine the adequacy of the design of a particular type, style, or model of equip
its component parts to meet its assigned ratings and to operate satisfactorily under normal service conditions
special conditions if specified.

efficiency (electric conversion): The ratio of output power to input power expressed in percentage.

field tests: Tests made on operating systems usually for the purpose of investigating the performance of the eq
or its component parts under conditions that may not have been duplicated in the factory.

functional unit: A system element that performs a task required for the successful operation of the system.

harmonic: The sinusoidal component of a periodic wave or quantity having a frequency that is an integral mult
the fundamental frequency.

harmonic distortion (single and total): Distortion characterized by the appearance of harmonics in addition to
fundamental component. The total harmonic distortion is the ratio of the root-mean-square (rms) value of
harmonics to the rms value of the fundamental.

inverter (electric power): A machine, device, or system that changes direct-current power to alternating-cu
power.

low-voltage system (electric power): An electric system having a maximum root-mean-square alternating-cur
voltage of 1000 V or less.

meantime between failures: The arithmetic average of operating times between failures.

meantime to repair: The arithmetic average of time required to complete a repair activity.

nonlinear load: A load with such characteristics that with an applied sinusoidal voltage the load current 
sinusoidal.

output voltage: The root-mean-square (rms) voltage (unless otherwise specified for a particular load) betwe
output terminals.

power factor (general): The ratio of total watts to the total root-mean-square (rms) volt-amperes.

qualification (nuclear power generating stations): A demonstration that illustrates that the equipment meets 
design requirements.

rating (rating of electrical equipment): The whole of the electrical and mechanical quantities assigned to
machine, apparatus, etc, by the designer to define its working in specified conditions indicated in the rating nam

rectifier: A device or assembly of devices that converts ac power into dc power to supply the input power to an 
but not to a battery.
2 Copyright © 1986 IEEE All Rights Reserved
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rectifier/charger: A device that changes alternating-current power to direct-current power to feed either an inve
a battery, or both.

routine test: Tests made by the manufacturer for quality control on every device or representative samples, or 
and materials as required to verify during production that the product meets the design specifications.

safety-related (nuclear power generating station): Any Class lE power or protective system device included
ANSI/IEEE Std 308-1980 [2]1, Section 2 and ANSI/IEEE Std 603-1980  [3], Section 2.

slew rate: The change in frequency of a periodic waveform from one period to the immediately subsequent 
divided by the average of the two periods.

static converter: A unit that employs static switching devices, such as controlled rectifiers, transistors, or ma
amplifiers.

steady state: The condition in which some value, such as amplitude periodicity or rate of change, exhibits neg
change over an arbitrary long interval of time.

step load change (power supplies): An instantaneous change in load current (for example, zero to full load)
measuring the load regulation and recovery time.

transfer switch (emergency and standby power systems): A device for transferring one or more load conduct
connections from one power source to another.

transient (industrial power and control): That part of the change in a variable that disappears during transition 
one steady-state operating condition to another.

uninterruptible power supply system: A system that converts unregulated input power to voltage and freque
controlled filtered ac power that continues without interruption even with the deterioration of the input ac powe

vital loads: Vital instrumentation and control power systems identified in ANSI/IEEE Std 308-1980  [2] or other 
as specified that are important to plant operation or personnel safety, or both.

voltage imbalance factor: The ratio of the amplitudes of the negative-sequence component to the positive-seq
component of the line-line output voltage.

voltage regulator: A device that controls output voltage within a specific range when the input voltage and conn
load are within specified ranges.

yearly average temperature: The time average of bulk air temperature taken over a period of one year.

3. References

This recommended practice shall be used in conjunction with the following publications:

[1] ANSI C84.1-1982, American National Standard Voltage Ratings for Electric Power Systems and Equipme
Hz).2 

[2] ANSI/IEEE Std 308-1980, IEEE Standard Criteria for Class lE Power Systems for Nuclear Power Gen
Stations.3 

[3] ANSI/IEEE Std 603-1980, IEEE Standard Criteria for Safety Systems for Nuclear Power Generating Statio

[4] ANSI/IEEE Std 650-1979, IEEE Standard for Qualification of Class 1E Static Battery Chargers and Invert
Nuclear Power Generating Stations. 

1The numbers in brackets correspond to the references listed in Section 3 of this recommended practice.
2ANSI publications are available from the Sales Department, American National Standards Institute, 1430 Broadway, New York, NY 10018.
3IEEE publications are available from IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854.
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