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Foreword

(This Foreword is not a part of American National Standard Nuclear Power Plant Simulators for Use in
Operator Training, ANSI/ANS-3.5-1985.)

Nuclear power plant simulators have become an important tool in training of nuclear
power plant operators. Acceptance of the use of simulators in operator training pro-
grams has resulted in the need for a standard describing the minimum configuration
and performance of such a unit. The objective of the standard is to specify minimum
simulator performance and configuration criteria necessary for effective training.

It is not the intent of this standard to imply that a simulator is necessary for an effective
operator training program. It is the responsibility of the individual organizations to
establish a program to prepare the staff properly to operate and maintain the nuclear
facility, and how the job is accomplished must be determined by each party.

The standard has been revised to incorporate expanding knowledge concerning the
capabilities, use, design, and updating of nuclear power plant simulators that has been
developed in the years since the previous revision. Consideration has been given to
the effects of improvements made in simulators. Appendices have been provided to
aid users in maintaining simulator data and in testing of simulators.

When a simulator is used in an operator training program, it shall meet the
requirements set forth in this standard.

Working Group ANS-3.5 of the Standards Committee of the American Nuclear Society
had the following membership:

N. S. Elliott, Chairman, Babcock & Wilcox Company

dJ. C. Velotta, Vice-Chairman, Florida Power & Light
Company

T. Dennis, Secretary, Public Service Electric & Gas
Company

J. M. Black, Northeast Utilities Service Company

B. A. Boger, U.S. Nuclear Regulatory Commission

dJ. H. Harris, Commonwealth Edison Company

R. A. Johnson, Interfacts, Inc.

J. W. Lehner, Tennessee Valley Authority

M. F. Reisinger, Electronic Associates, Inc.

P. J. Swanson, The Singer Company

D. L. Thames, General Physics Corporation

G. H. Wanner, Interfacts, Inc.

R. M. Wyatt, Institute of Nuclear Power Operations

Certain highly technically qualified individuals provided additional expert assistance
and advice to the working group during the development of the standard. They are:

Fernow, Arizona Public Service Company
Guinn, Institute of Nuclear Power Operations
Haas, Oak Ridge National Laboratory

P. Jankovich, U.S. Nuclear Regulatory Commission

W. F.
W.M.
P. M.
J.

N. B. Kraje, Babcock & Wilcox Company

E. W. Merschoff, U.S. Nuclear Regulatory Com-
mission

J. P. Sursock, Electric Power Research Institute

Subcommittee ANS-3, Reactor Operations, had the following membership at the time

of its approval of this standard:

W. T. Ullrich, Chairman, Philadelphia Electric
Company

D. H. Beckham, U.S. Nuclear Regulatory Commission

F. A. Dougherty, Utility Services

N. S. Elliott, Babcock & Wilcox Company

T. W. Fitzgerald, American Nuclear Insurers

H. J. Green, Tennessee Valley Authority

E. Jackson, Vermont Yankee Nuclear Power Cor-
poration

T. Murray, Toledo Edison

V. Poeppelmeier, Institute of Nuclear Power Operations

R. J. Rodriquez, Sacramento Municipal Utility
District

D. Roth, General Physics Corporation

J. D. Shiffer, Pacific Gas & Electric Company

dJ. E. Smith, Duke Power Company

J. M. Taylor, U.S. Nuclear Regulatory Commission

P.F. Walzer, Public Service Electric & Gas Company

G. K. Whiteham, Argonne National Laboratory



The American Nuclear Society’s Nuclear Power Plant Standards Committee (NUPPSCO)
had the following membership at the time of its approval of this standard.

L. J. Cooper, Chairman
M. D. Weber, Secretary

Name of Representative Organization Represented
Bl Vo B B I B s atsie 9t B B g UV s e, 656 5 s o 550 % 25w Pacific Gas & Electric Company
F. BoOTbBO0E. . . ..ous i iaicaitanammesn s saiesaae sl United Engineers and Constructors, Incorporated
W 8. BEOWH . 5 gaciisiomis s ¥ miin & s e s e inatsdomademis s 5w v s gwa Westinghouse Electric Corporation
GO LCOTTOT & 5 e riensn'sio 6n 8 w0, BORBER SO ARG RTINS £ S8 3 B % W & e & Pacific Gas & Electric Company
L. ). ICOODEE . . 3aeim -l sz o i (o F SN o SRS W w .40 555 4 3t o s Nebraska Public Power District

(for the American Nuclear Society)
O DL Crawlord. sz suinie iws s i e ssisarsye smeses s 5 &5 5% 4 Combustion Engineering Incorporated
W H. DIATAERTG: 5itiivdimti it 6 i o i saim S5 e « ave s sew o v is & & wsie x50 4. General Electric Company
8. BLIGORUOR. ... R 0 e B o b SR et g TR B o it i s e e et i NUS Corporation
G e GHIL 5 wms 5 o immima 2/ s 5o 5T oo 8 S5 eRlo S5 S5 e € 05 5 35 8 598 § $50% S Bechtel National, Incorporated
G B, JORBSOT, . - st i s e Qo S e s SRR 3 m & v e s 3 U.S. Nuclear Regulatory Commission
B T TBATOEE. ooty ook S K R i e ot st somih 5 Rockwell International Corporation
3 B Mallay . sow bavmmms ol a e s s easses/ @i s 5 § 559 s e s 2w a5y Management Analysis Company
e N NEHILS 5 5w s e R B B B e BT, sy i 0 o M s Tennessee Valley Authority
B T, TROICHBRE .ot oy 1888 S A A 8 15 Sk ARG 1, 1 018 Stearns Catalytic, Incorporated
Wa, M. RICE: 5. - $ostmmiie w5 i a SR R AR R MR 5 50 = 3050 5 61005 HEm 56 Duke Power Company (retired)

(for the Institute of Electrical
and Electronics Engineers, Inc.)

M. O. Sanlord . sumsineinbm e shiems e DRm sy 34 & 5 ¥ & 58 60 = ¥ 8 0§ GPU Nuclear Corporation
I B B » s Satias s S e s s e A B R S e e & A B S K § A Duke Power Company
R R o SN Stone & Webster Engineering
o D). SEEVETEOR (o it o s oS o iessnb i BORRATE o Mot + B v o B i i & 0k & om0 0 & Stevenson & Associates

(for the American Society of Civil Engineers)
T BULIBYATL «.uos: i s s on e sl s s, 3 s 6750 v 35 Institute of Nuclear Power Operations
C.. D). THOTARE ... . «ar ik o5 w0 n e T e S R e S AR A « = v o 2o e ¢ e Yankee Atomic Electric Company
Wa T WHlelehi: «n s smismm v mmeanvm o iie e s s a5 e £ 80 8 80 5 99055 Philadelphia Electric Company
G Py WBEDIET & 10 1100610 851858 1woish8 ) S50 4955w S0 3 W8 3790 6 % 8 0 Commonwealth Edison Company
G Ln. WEBBHIEIL .. s i s S R s S0 70 S50 00 W N o 500 = 007w 0 s w0 Torrey Pines Technology
o B WANADOAE: ; coiis s anasing vin mae h o ool me g s o me § 56 5 205 588 4w 8 Southern Company Services
G A, ZiTOMYOTTOAIY i 0 5usresen o Wi €5 s iy s scwsml & & 350 § 51 § 5 5 Portland General Electric Company



Co nte nts Section Page

L. BOOPE 15 owun s s s aoni i WErmmii 68 TReEln S aiEei il S5ee s 15 11 o s e fmees 1
1.1 Backgronnd, .o e i site e bl 2756 mm s s ssspimenes sosaisermieiiss s 1
2. DefiRItIONS i@ snt S5 mme vt s wu 5s e S 56 S s e F e e oy S ey i i s 2 1
3. General Requirement8. . ... . covuavs o ummmues o e shvase s &5 e ilasis o7 @ aeaatisn 2
3.1 Simulator Capabilitien . . .cecns o ¢ cmmmmns o mimilsiy @5 SEaass & f o8 o 2
3.2 Simtilato? EnVIrenent : isssves  suomnass s sawmmus o 56w w s 50 simeag i 4
3.3 Systems to be Simulated and the Degree of Completeness ............. 4
3.4 Simulator Training Capabilities . .......... ..., 4
4. Performantce CrICeria c s o5 55 + o s i gy i, 5B EEs (F S5 SIRRE T SRS K6 o3 5
4.1 Steady State: Operation . .. . . s e s sies o somme: oo fimee e s e wme i o 5
4.2 Transient OPeration i . . . « .« e svmswms wis w5 siesiie Sanmacsabe e 5% 53 75 5
4.3 Simulator Operating Limits .. cseovacs v amse w6 s 000055 5 awlema b ol 5
4.4. Monitoring Capability : . .« we vswwmss v s damle &6 snsaies de e 6
5. Simitlator Design Control ... . .. e ws s S5EE GroaiSois s e S swismsy ms s 6
5.1, Simulator DeSign DALH . ¢ ;o wwns Jimiis 5erwesess i sursms s s ke e 6
5.2 Simulator Update Design DAt . , « e sss s semsis sswns s e s s miss soms o 6
5.3 Simulator ModificatTons . . . e e s s e s e G0 seewE 5 S aE0E AR 6
54 SIMUlator Testing .« <o . « covwsns ook sememals we e s &% S8 o s s s 6
6. REFETONCEE oo vimiss v mmsnsimsans svs onves s ik walens S50 S @ W W S laii SN sy » 7
Appendices
Appendix A Guide for Documenting Simulator Performance ............... 8

Appendix B Simulator Operability Tests . ............. . i iiiienn.. 10



