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To: Members of the American Nuclear Society Nuclear Power Plant
Standards Con:nittee (NUPPSCO)

Subject: Review of ANS-3.5

Centlecen:

I am enclosing a draft of the revision of ANS-3.5-1979, " Nuclear Power -

Plant Siculators for Use in Operator Training," for your REVIEW. ANS-3
recently reviewed this caterial during its early November neeting
(ANS-3 con:nents resolutions are not included in this draft), and now
forwards it to you for cor=ent and discussion at our Decenber meeting.

It is recognized that the time for review is short. Therefore, please
bring your comments with you to the Dececher meeting so they can be

.

conveyed to. Jim Green. Be prepared to discuss your substantive cocaents
during our review. If you cannot attend the meeting, please send copies
of your concents to Jim Green and N. S. Elliot (see address below), not
later than December 27, 1979.

Sincerely, g {f }
.

dit
/

* Irs. Marilyn D. Weber N. S. Elliot
Secretary, hTPPSCO Babcock & Wilcox
FDW:eja P. O. Box 1260

Lynchburg, VA 24505
encl.

cc: R. A. Bari, NRSD Liaison )
N. S. Elliot )" *"" *
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S MEMORANDUM FOR: E. C. Wenzinger, Chief Pueearmv
I React.or Systems Standards Branch e

c@ f
Division of Engineering Standards Y j f, -

1
.

.0ffice of Standards Development

3%Qg FROM: J. S. WIEBE
+8

.t Reactor Systems Standards Branch
O 4 Division of Engineering Standards
N \ Office of Standards Development

&
@ g SUBJECT: MEETING ON SIMULATOR TRAINING STUDY
= .o ,

'4. g

h*6 The conclusions and results of the study conducted by Oak Ridge National I

s Laboratory (ORNL)/ Memphis State University (MSU), to review " Simulator
d0 Training Practices" was presented at a meeting in the East-West Towers

-

F- on Wednesday, November 14, 1979. Paul M. Haas, ORNL Program Manager,
gd. conducted the presentation.
ct RQ -C g The primary goals of the study were: (1) Assess capabilities of current .

"

g4 simulators for training in abnormal / emergency events; (2) Assess current
O g use of simulators in training programs; (3) Make recommendations for im-

% y,, e provement of simulators and their use in Training.

2 "0 6t The assessment of the capabilities of training simulators showed that:
g (1) Training features are tonsidered generally adequate for training but
A their use is very much dependent upon the instructors expertise and

ingenuity; (2) Initialization conditions are extremely flexible with the

fo po doj
use of specific features such as freezej backtrack or snapshot. The

- -7 caoability to initiate with off-normal conditions was said to exist but

gj) fed -/
was not demonstrated to ORNL/MSU. The current capability was considered .is

pger adequate for training needs; (3) The number of systems simulated and the
accuracy of simulation is limited by current computer capability. A.
significant jncrease in number of systems or accuracy would require an"'l'//'vr oM
order of magnitude cost of the comouter. Improvements are nec_gssary in 3 So-s ef 7

~~ *

A[mt There is no con W C3
I

l go,d M --> Jhe, math, mode 1,s to imprgve_reaL. time _sisul,atis T4) ~The 'E alfunctionssimulated showed a significant site-to-site variation. Cowgm
ove[7 sistent procedure or research base for selecting them. Compoundedl

abnormalities and multiple failures are possible; (5) Nuclear simulators hgd tw'

. M are making reasonable use of state-of-the-art computers.
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gThe assessment of current use of simulators in training programs showed
g that (1) Simulator usage (time and scope) is relatively limited in nuclear
yndustry; (2) There is limited evidence of feedback of operating experience
.T into simulator training programs; (3) About 30% of simulator training is|

in emergency / abnormal events.

*

*{ g The major recomendations were:
ug

1
y 11. A task analysis and comprehensive study of training goals should be
o d e-t undertaken to develop specific goal-oriented training objectives and

N 4 establish best use of simulators, necessary exercises to develop skills /

d ()s:
b

2. Develop a consistent procedure for selection of malfunctions. This
Qf procedure can be'used to:%

'# I$ Evaluate existing simulators, training programs-

" ,

*O H Evaluate, develop standards or regulatory requirements forJw3*
-

simulation
h Develop improved simulators, programs /4 -

*

n 3. Use results of 1 and 2 to specify requirements for site-specific
h ,tt

,

C t simulation. It is opinion of MSU/CNS that site-specific simulation
* is necessary for hnt liennse and equalification, probably not for3 g

cold license. Wh y diffe,. m <c

Q 4. A consistent framework of regulatory policy associated with the
f- entire training process should be developed to address weaknesses%Y noted in this and other NRC, government and industry studies.

g Specifically emphasized from this study:-

b [Jh Minimum qualifications for, possibly certification of instructors-

7 Requirements for verification of fidelity of simulatorst -
.,

' verification of updating, use of reference ' datau -

b, procedures for assuring incorporation of operating experience. #-

5. Research should be carried out in following areas: -

- Human factors analysis of control room tasks; training needs-
objectives /
Assessment, verification of effectiveness of simulator training-

for skills in abnormal events 7
Math Modeling /-

[ The study revealed that a major problem with simulators and related training
was the lack of a consistent procedure for determining which malfunctions

j to include within the constraints of the training program. D. Wayne Jones
do presented a possible solution to the problem based on a detailed study of
G . )d1 LERs (Operating experience), assessment of direct safety impact of mal- -

S functions, assessment of plant availability impact of malfunctions, and
i %Cpit

'assessment of potential as an accident precursor. The procedure ranks the -

\ malfunctions by the above four factors and the priority for including them
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To: E. C. Wenzinger -3-g,

in the training program depends on their ranking. It was acknowledged
that the procedure needs a more vigorous * method for ranking and identification
and additional judgment on the relative weighting of the factors.

An advance copy of the study report will be available during the first
week in December.

guj$U-

J. S. Wiebe
Reactor Systems Standards Branch
Division of Engineering Standards'

.

Office of Standards Development 4
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*sh are as 1

,

;j hhin t:n. 0.C. :0501. A!! ce. .nnts v.ith mwimum uff1F In am..., p' y; .ed '
7.. *fr W .*n t n ruehe en or before jc.nuary 14.1950. use of scau:ct,rs in !!eu of the7:yggt Tbc s2*

will be considered by the Administrator results in s: cat cost reductions for th ramed W
14 C.. , ,,rt: 61 and 121 before taking action on the proposed operator and acEeses the besefit of h~,gE csentthq. . .

._conservaj ci and a dtc.rea_sejn. airport vitcr. men ,i(cr:Mi ns. tmc; tiotice no. 70-tsj nile. The proposals contained in this
~

e
notice may be changed in the light of nois e. vironmes

F!:a to p.rMt Ad6tional Flightcrew comments receised. All comments '"ITu' ring the last 25 years as s!mulator 2.The sK
Tra:ning in /Jeanced Flight Training submitted will be available, both before technology has improved, chan2es to the ' presents ,
S:muf tors and after the closing date for comments. Federal Aviation Regulations (FAR) c ectronic h-

in the Rules Docket for examination by were made to permit the increased use computer d.

Actncy: Federal Av!ation Interested persons. A report of simulatcrs in air carrier training rate of trad
summar ng en su an pMc programs.,FAA acknowledgment of the 3.The @Admin!stration (FAA). DOT.

! i.cilen: Notice of Proposed Rufe hiaking c ntact with FAA personnel concerned value of simulator training began in 1934 responsiv'
INPRhf). with this rule making will be filed in the when air carriers were allowed to onset mo?

docket. perform all but four proficiency 4.Thc 9
su .'? tuy: This NPRh! proposes to maneums in a simulatorJrom this the visuo

~yerm_it evanded train!rm, checking. and Availabi!I!y of NPRh!'s beginning, the FAA has contm, ued to The d-

cert;ficauon of flight crewmembersht
Any person may obtain a copy of this promote, evaluate, and regulate the use criteria

hn wm enhttdaiminu!_afors. This Notice of Proposed Rule hisking (NPRhi) of simulation in aviation. In the late are metadvanced flig

upyrade their simulators andntlms by submitting a request to the Federal 1950's visual attachments appeared on simulatjcourage operators toi

TiighTipercentage of' thin!ne in _ Aviation Administration. Office of the market. Since that time, a nightc;i
'

i sime!atort so that the total.scepof Public Affairs. Attention: Public breakthrough in computerization has seekinS;

liightcrew traint~ will be enhanced, Information Center. APA-430. 800 permitted the development of computer. contind

!' The resa!ts 'oTUIis' action (Efude Independence Avenue s.w generated image (Ccf) visual systems. t:ainin:'

! substantially improved safety, fuel Washington, D.C. 20531. or by calling in December 1973.FAR Amendments inclod'

conservation, and a duction of airport (202) 426-8058. Communications rcust . 6142 and 121-108 were issued which critem

cbru;estion. In addition, thTs' action identify the notice number of this allowed additional training in visual technt~

proposes a regulatory attemative which NPRM. Persons interested in being simulators. Because many training invesN

could result in si;;nificant cost savingL placed on a mailing list for future maneuvers. such as engine failure on more
takeoff and visual approaches, require accor

for air carrierk.'
NPRh!'s should also request a cepy of -

i
Advisory Circular No.11-2 Notice of visual cues to provide the necessary simu

TlDATE: Comments must be received on or Proposed Rulemakmg Distribution trammg. these amendmen.s resulted in
3, andbefore january 14.1980. System. - - reducing aircraft flight trammg to *

. approximately 1% hours for an airline invcAconcss:Comm-nts on this proposal
D. -iscussion of the Proposed Rule transport pilot certificate. The 1% hours i lancmay be mal!ed in duplicate to: Federal

Avia!!on Administration. Office of the 'BocAground of actual flight time was necessary to ) be(
Chief Counsel. Attn: Rules Docket train the pilot to land the aircraft from a FA.

(ACC-24). Docket No.19758: 800 As the state.of-the art in s..mulator visual and Instrument approach and to ] de-
' aRIndependence Avenue S.W., technology advances, more effective use become familiar with the feel of the

has been made of the aircraft simulator toWashmston, D.C. 20591: or be delivered
in duplicate to: Room 916,800 . In training, checking, and certification of aircraft prior to the FAA certificationcheck. A 1978 amendment to i 121.439 of '. ar

independence Avenue S.W., flight crewmembers.S,imuhters can the FAR permitted a simulator approsed st

Washington, D.C. 20591. Comments provid mm t~t-nth tramin than can f th land b E
~

delivered must be marked: Docket No. plished in the aircraft with a substituted f t. e aft n a pilot E.

19758. Comments may be inspected at very high percentage of transfer of recency of experience qualification.The t L

Roorn 916 between 8:30 and 5.00 p.m. learning to the aircraft.The desirability landing maneuser a provalprograrn i I
of good simulation is os erwhelming. !!S associated with thib ru!e change and its I'

FOR FURTHER INFORM ATION CONTACT: "

hit. Ray mond E. Ramakis Regulatory benefits to trainmg include the associated simulatcr approval criteria .

Projects Branch (AVS-24). Safety fo!!owing: censtituted a significant step toward the }'

Regulations Staff. Federal Aviation . Who can be trained? optimum use of aircraft simulators in
Adm!n!stration 800!ndependence = Entire Cightcrew flight training and checking. -

Asenue S.W., Washington. D C. 20591: * IndividualCight crewmembers The FAA has historically found.
4

'
.

* What can be trained? however. that the quality of training itelephone (202) 755-8718.
simulation in the United States is [" '

SUr PLEMENTARY INFORf.f ATION: .) [o'p*e ti p d res
directly proportional to the quality }

Comments Insited * Ernergency procedures
* Any weather condition required for FAA training approval. Due

Interested persons are invited to . Anylighting condition to the cost of simulator upgrading early
simulators, which were approved forparticipate in the making of the . Any airportlocation -

proposed rule by submitting such . Training situations which would be certain training maneuvers, were used in I

written dati, views or arguments as impossible or unsaf: to conduct in the the industry long after simulator
aircraft. such as wind shear.b!cwn tire technology had outdated themdL- they may desire. Communications .

should identify the regulatory docket or on landing. etc. became apparent to the FAA that
, ,,, g g

notice number and be submitted in
* When can trala!ng occur? g

dup!icate to: Federal Aviation * [$ dYy of be 3 ear deselop along witn simulator techncicII
~

-

to < r.n. rete EPJe'st les el of f2gh91
~ HIEE TifTcilitate this. the FAX n .EAdministralien. Ofi.ce of the Chief . W1.ere can the training take place? 5

Counsel. Attention: Rules Docket. ACC- . Any locaSon that can hease the t S

sieu!ator GI3 ped 5:=ulator apptcs al cd*Cda

4
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the sim2fator.our to stat!c and
functions! cheas of cockpit equ!; ment.

|
which are as object!ve as possible ard

d.mamic tes's which are contained in a
The interface between hardware and'

software is messared and recorded j
,' are designed to ensure that:

specia!!y prepared test guide. The tests
'

1 programed with data which accurately are se!ected to ensure that the
during the static portfor:s of the software

.

1.The simulator software is *
. y

test. Simulator performance to!erances,'

j represent the aircraft. the flight
~

programing accurately represents the' however, have been tightened to cIcsely ;

aircraft dar*ng each phase of flight and match the simulator's performance to |environrnent, and the grounu
the ground and flight environments.t'

environmen*:
2.The simulator hardware accurat ty Each test conta!ned in the test guide the typicalperformance of the aircraft.

|

represents the aircraft. provides minimal should be based on, or verified with.
This also serves to increase the,

electronic Interference (noise) to the .
actual aircraft flight test data. This repeatability of simulator tests,"

SimulclorMotion System. Under the -
computer software, and provides a fast specification is essentialin that it landing maneuver program, the

*

rate of transfer from input to output: objectively ties the simulator to a simulator motion system is evaluated
3.The motion systemis smooth. specific aircraft. A further specification

1

responsive, and c.osely represents the for the evaluation is a multichanne!
both objective and subjectively.*

onset motion cues of the aircraft: and recorder it is used to record a time
Objectively, the motion system is put*

4.%e visual system is responsive and history of each test for later analysis .
through a series of tests, such as a
frequency response check. which aie

, the visual presentation is realistic. and to serve as a permanent record;

recorded and eva!cated to determine theThe degree to which the approval against whIch recurrent simulatcr
'

s

criteria can ensure that these objectives evatustions can be compared.The system's responsiveness and .

are met will determine how closely the addition to the simulator approval smoothness.The system is also |-

subjectively evaluated to determine how
*

simulator represents the atrcraft and the process of actual flight test data
- accurately it represents the feel of the

flight environment.The FAA has been verification and the use of a aircraft. As the need for ground handling
.

seeking these object!ves through a multichannel recorder has shown ?

continuous program to upgrade flight significant improvement in upgrading
and specialmotioneffectsincreases the-

trairung s!mulators.This program end standardizing flightcrew trathing need for a six. axis motion system alsoa .

Increases in order to provide a realistic i b;q Inc!udes amendmg simulator approval simulators. .

' The fl!ght test veiification has
simulation. A motion system which

eYtfn im lahor byp
enc uraged the simulator and aircraft provides a realistic simulation of aircraft h[criteria to reflect advancements in .

: t ng manufacturers to scrutinize 6e data mo,tfon Is an essen,tf al part of simulator -

>

traming In air carner aircraft. This isv
more training and checking to be currently available for simulator - due to the response characteristics of air
accomplished in more advanced programmg.This scrutiny has shown carrier aircraft to controlinputs and the<

' that somq gf the data in current .

inherent physiological problems relatedsimulators
The FA5's recent program to upgrade r

simulators do not accurately reflect
to motion sensations. Without a motionc msponha flight test data.When theand romote advanced simulation

invofves approva! cf simulators for the landing naneuver approval program system, the pilot would not experience ,

<

the motion onset cues normallylanding maneuver.This program would began, many areas of data were
be extended to beccme Phase iof the completely nonexistent, such as ground expected in the a!rcraft.

-

Simulator visua/ System. Under the
FANS AdvancedSimulationPlan effect and most ground handling special

landing maneuver program, thedescribed in this notice. It is designed to effects.These data are Important ir.
simulator visual system is evaluated to

,

.

allow landing and proficiency currency presenting an accurate simulation of !
to be regained in a simulator rather than landing and ground maneuvers.Through determine its responsiveness and theI
an aircraft if the s!mulator meets more data verification, the aircraft . realism of its visua! presentation. The '

stringent approval criteria. The landing mana!actt.:ers have discovered ways to responsiveness can be accurately i
i

determined by recording the tirce :maneuver approsai program includes obtain such data and make them between the time when a controllnput i
upgrad'ng the total simulator as well as available for simulator prosraming. Data

;

including ground effect and ground verification has also resulted in airlines signal is sent to the simulator computer
handling programing for better landing demanding more complete and accurate and the time when a usualsystem ,

presentations. It also matches the data, usefulin simulation. to be supplied computer output signalis sent to the*

. performance of the simulator to that of by the a!rcraft manufacturers as part of
catholde ray tube (CRT). We have found.

i

the actual aircraft so that the prev!ously new aircraft purchase agreements.The
that CGI visual system iteration rates of

required flight time could be eliminated multichannel recocder requ!rement has
at least 30 picture updates per second.

with simulator computer response timesin certain training areas. Advisory provided the TAA with an objective tool frorn pilot input to picture mos en.ent ofCircular 121-14B. Aircraft Simulator for the initial evaluistian of the simu'ator less than 3co c:illiseconds are necessaryEvaluation and Approval,contains and for ensur;ng that changes are n at' to produce a clear presentation whichcurrent guidance ua the approval of made to the aerodynan ic and grour.d ' does not result in pi!at Inducedsimulators.With the development of this handling programing without' proper
oscillations in air carrier a!rcraftadvisory circular, a national simulator data ser?. cation. Corre!ation kihin

* evaluation team was formed to conduct specified tolerances) of the ma!!P:hannel = simulators. S;cce the human eye may be
,

alllanding maneuver evaluations.This time hister!cs of en actual IIight test and able to detect move nents with a delay
>

team of trained simulator evaluators a s!mulater test is an objectiv4pprovel of grecur thar.133 mi!!L econds. It is
desirabb to reduce simuta!ct response |was formed to provide standardization

specificetien which can be app"u.l'airly, times to I53.ninisecends. ;in the evaluation of both the objective and Irn.- nt:a!!y frorn si:nclater to , The redh:n of theMs::.t. display isand subjective simu!stor performance simula': 9 yand1
criteria.The program can be best St. ::!:rr H:.-iwe. Undar the eV@ated both obiert!

sub]e:tive'y.The ob'e:tive evahatten|s',
;

" ;described bylouing at the majar !ar d!r; mne r.':: prosram, simulatcr
r

' cc n-risc'd| besi' c;!nshe sirnu!ater i !3s!mutatar components.- hardwen is v. rNsted in a manner at ainova point inMan and f ; |Sim::!a erS@xe. t'nder the
land:r;manener pre; am, sin:u!ater

s!:1!r-!: 9 % re p=g am.The , comparing what caa be cbree d from
,

a

|

softw2re is evatusted by perf,rtming. In ceci;? '- d.ur: :a ev:N sted thrxgh b ., %g .
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that potat with a spcite reqdre:nent. represent the aircraft in specific t:2ining proc durally oranted and drs:sted b :-

Fct cmple, at 5 rniles from the
environments and for specific ground avoid placing the aircraft in an u sar, L. :

-

# *U*
condition. Sirnulators can provide this .nvire ct

apptcach cnd of a runway, the runway and flight manea cts. Howes er, as training and permit aircraft engine and l mdav i [* *" '
and taxiways should be recognizab!e; at training concepts shift toward a crew system failures training to be conducted ' ature,it i5 c@*i

,

2 miles the red and green threshold concept of training and checking, where safely so that. for example training In a ('veul.1 be M*#training !: needed in varying training '3 mate thM C'ligh's sb2uld be recognizable; etc.T!ur environments such as those encountered critical. field length engine failure on . ti

subjective evaluat'on consist; of noting In line operations. the simulators will
takeoff maneuver can be realistica!!y gainin3 273C I"1

conducted. Simulators have been will be 1o;3:d c!.ow realistic the visual scene appears.

portray a specific a!rport environment generalized use.ne more genera]ly designed, however, to provide the sa:ne is almest .dW3'This includes the chi!!ty of the system to need to be designed for more
types of manuever training that have altitudes near *

.su h as runway 22L at lohn F. Kennedy applicable simulators will require been historically conducted in the
4 airpotts. ,

EccM*C #International Airport, specific visual substantial addi!Jonal environment and aircraft and are not capable of providing
and energy beCoaditions such as patchy fog RVR 2400. ' " aircraft performance programing. siximproved types of trainingin different from this pmiand other effects such as the landing degree motion systems, and visual

ligh s or the rotating beacon reflecting systems which can accurately display night environments, such as burden impo'(
vaqiq times of day and weather thunderstorms. Icy runways, etc. A

off the clouds when firing In the
ecndithns from rain and snow to clear review of NTSS accident statistics has

oovernment
$ctionEs awaa'her. shown that pilot error and adverse
alternative v

s

Because of the importance of visual N .and dry, weather conditions are the primary
syeen.s. e ach advancement in the D i* causes of most air carrier accidents, econonUC58

h consistenW'
< reathm of the visualdisplay en ances .'Fhe FAA is censidering rule making %!s review has revealed that it is not Economics ithe total eF s of the simulator

. u.id briq o the ti ne of total
which will provide guidelines and a the pilot's ability to control the aircraft importanu -.

k rnear@ achieving nearly total or fly a specific rnaneuver but rather the to upgrade
%!mulatoa g and rhec ing. By flightcrew tralmng, checkmg. and ability of the crew to deal with the the advanc 'expanding the criteria for approving certificabon in advanced simulators. In abnormal flight situstion which causes Dasic3U'

%

simulators in the landing manruver
addit'on to the creation of a new the accidents. Improved training in the cost of ;

.

approval program, the FAA has seen a Appendix }{ to Part 121. amendments to advanced skulators could be the most
,

dramatic improvement in the quality of,
$ 61.157 of Part 61 and i 121.407 of Part significant means for reducing these including -:,

traiscathe simuiators upg aded to meet the 121 are being proposed. The types of accidents.Under the Advanced sirndats- .
criteria. From this experience and an
analysis of FAA studies coeducted ampdmenb to l 61.157 and i 121.407 Simulation Plan. the simulators will costs. timy

wth per. alt expanded use of simu ators . have the capability to be programed to aircraft a'q encer Lxemption Nos. Sc1(cpin in training, checking. and certification represent a fuH range of aircraft flight mantent,

u; grade training) and 262; (transition fcr operators vho use an advanced conditions as weH as specific aircraft inschectalning), the FAA has concluded thats mght t aining simulator as part of an accidents in abnormal environmental . CP'"#
i, , .

.'

advanced simulation ,trainmgis , approvad Part 121 training program or conditions.In this way flightcrews could,

858possible. Advanced simulation. its equiva!<nt.%e requirements for an experience a far ranging set of flight l"Oh'- how6er. wd! require evers Nrther ddvsnced traImag simulator are outhned environments and malfunctions.nis i "h " "
,

expanded simulator approvalcriteri . |3
in ! coking toward the future and

, in s new Appendix l{ to Part 121. cou!d assist the crewin makin8 PtoPer 1 union (3

-
towerd advanced traimng simulation, Awendix 11 out!!nes the FAA three- W;ments w3en abnormal situations ., wtic >

hase Advanted Simulation Plan and
,

"O*' *
the FAA has had to consider the training

ists the simulator and visual {C7nh.ncee dra atacallY, thou :
type 5requirements of the futuromd how the requirtments for each phase.The uppaing sWaters, upgrad.mg training ;

i'
.

.

simulator shauld be designed to , fcucwing presents a general analysis of to Ws extent wiH be impossible. i ,

,' accomplish this training. Nationa] the benefits of expanding the use of Safety cou!d also be greatly increased i cg
Transportatan Safety Board CGSB) \ simulation hrough the Advanced because advanced traming simulators } et*

gi.itAccident Stat!stics show that 48.3 Simulatfor. Plaru
8

can provice trahmg without the nsk of 1
'

.

percent of all air carrier accidents are Sofety. In the past few years . .' < aircraft training accidents. Since 1962 ( gmt
caused by or related to adverse weather ' significant developments in simu!atorq. air carners have experienced 67 {' ud' .conditions. Further, the number of technology have made it possible to . tramin; accidents of which 6 were fatal , i,=

'; accidents caused by crew coordination realistically simdate a specific aircraft accidents. In the future, training ) 3p
,

'

problems has remained about constant nnd its yound,and flight endronment. accidents could be avoided through ! wg
1for the past to years. During the same By taking advantage of the capabilities advanced simulation. } gc,.

6 time frame total accidents have of state.of the. art simulators, flit,htcrew EncryyEvoluotw, n. As a result of trr

' V '- decreased by approximately two. thirds,training could be upgraded from a information available to the FAA it is
3,

a
FAA therefore believes that training of strictly maneuver / procedures-oriented estimated that 32,000.000 gallons of fuel

'}

,

N tr.
the futura should emphasize crew program to a pregam where

' coordination and pilot judgement. and crewmembers can also gain experience
could be saved per year if air carriers c

could use advanced flight training {
t-

e simulater trainirq programs should in dealing with ebnormal flight, system.
simulators in lieu of aircraft for I

s

require more rea!irn in their and environmental situations. His can transition and uppade training. Over
-

. c
presentation of both normal and be lilustrated by looking at urrent 65.MO.000 ga! Ions could be saved per

s
:.

abnormal flight cocations. Current $g rew treming. Current flightcrew''

year tf the proposed advancedN training progams emphasize the trainhg is based on the maneuvers
'

simu!ation plan were fully imp?cmented.
accomplithment of specific flight s, whkh have been historics!!y conducted

ucse f:gces are based en 1979 trainingmaneus d's and operating procedures by is: the aircraf t.nese maneus ers include and ncntes enue flight hours ut!!!:rd by
.

%
1 tr dis idual flight crewinernters. For this stallt rteep turns,instrurr.ent air rarriers. Ac*ual fuel save;s will

tue of training, s:mu!.stors need only ap;irceches, aircraft engine and system depend on the number of Part I':1 and,

3
Kn... d Aa:-d Ada coe. faikres. etc. S' :e current trait::2 sbased cn what can be accomp!!shed inother cpuatcrs who e:ect to up; ade

i

$Ya AE.:+.' t* s AJcor e c;ccas w r an.n eter ' an aircraft. the training h as to be their simu5 tors., u

W W.rs-:.
; '

%. ~.
'
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| Eintron.rentc/. Whde it is !r pm.hfe phase. the fo!!cwi .g must be aerodynam:c qua!Ity of de s =dator

ip to a::urately determine the demonstrated to the satisfactien of the has not teen degraded by any chege in s

endrormentalirrpact of the advanced Adm!n!s'rstor: software prog aming. j
i

simulat!on plan due to its permissive 1. Documented proof of compliance 6. All requests for changes wi!! be e

nature. It is certain that all impacts with the appropriate simulator, visual eva!uated on the bas!s of the same I,

would be benef cfal. Air carriers system. and additional training criteria used In the initial approval of ,

estimate that over 39.000 hours of flight requirements of Appendix 11 for the the simulator for pha se L IL or III. !
"

training time in large turbo [et strcraft phase for which approva!is requested FAA recurrent evaluat!ans of th!s ,

will be Icgged during 19r9. This tr:Irr:ng and preceding phases. simulator will consist primarily of tests
'

18 almost always conducted at low 2. An evaluation of the s!mulator to selected from the Phase I test guide.The,
,

'

sititudes near major metropolitan ensure that its ground. flight. and Phase I test guide and the mdtichannel

airports. landing performance closely matches recorder printout used In the init!al 3

Economic. As a result of the economic the type of aircraft simulated (Phase I Append!x 11 approva! evafuation will be ; |
-

and energy benefits which will result approval tests). kept on fi!e in the FAA office . t'

from this proposal there is no economtc 3. An evaluation of the appropriate responsible for conducting the recurrent -

burden Imposed on the Industry, the simulator and visual system evaluation of that simdator.These . ;'
'i

.

government, or the private sector by this reqdrements of the phase for which documents will serve as a standard for f

act!an. This not!ce proposes a regulatory approvalls requested and preceding recurrent evaluations and a record of f',

alternat!ve which could resalt In phases. the initf a! approval of that simulatcr for i

economic savings for Industry.This Is Since an amendment to any portion of Phase L '
.

consistent with Executive Order 1:044. the slmulator's programing can effect the Because of the strict toferances and

Econornics do.however, play an other portions of the programing. It Is other approval requ!rements of f ':

important role in an operator's decision important to evaluate the preceding Appendix H simulators, the FAA also
*

;

I
,' to upgrade ftr simulators accord'ng to requirements any time a simulator is recognizes that the simulator can

the advanced s! mutation plan. upgraded to the next phase. ' provide realistic tra!ntng with certain
*

Das!ca!!y. the operator must balance While the FAA acknowledges the nonessentialitems Inoperative..

the cost of upgrading its simulators. need for some flexibility in makirs 'Iterefore, an operator is permitted to
.<

including the value of the safety and changes in the software programing, operate its simulator under the same

training benefits of using advanced strict scrutiny of these changes is conditions and limitations out!!ned la
d

sirnuf ators, agilnst the aircraft operating essential to ensure that the simulator the simulated aircraft's minimum
costs, time out of revenue service of the retains Its ability to precisely duplicate - equ!pment list (MEL) as long as the
aircraft aircraft scheduling and the aircraft's flight and ground inoperative equipment is repaired within

! maintenance probfems, etc. Cost characteristics. Therefore, the following 24 hours and the Inoperative equipment - t
,

*

invol ed In flying the aircraft vary from procedure must be implemented to permitted by the MEL is not specifically
'

i operator to operator dependig, for pertrjt these changes without affecting required for the tra!ning involved. A

example, on the type of aircratt the approval of an Appendixil simulator visual system may be

involved, the number of crewmembers simu4ator: Inoperative at one pilct pos! tion if a

who require certain types of training. 1. Twenty-one calendar' days prior to pilot is not receiving training In the
union contracts, and training base making changes to the software pos! tion. but shall be operative at both '

location. Costs for upgrading a simu!stor Programing of an A[ pendix il simulator, p!!ot positions for Line Oriented F!!aht
will also vary depending'on the aircraft a coc:plete IIst of planned changes that Training (LOIT).
type and the condition of the s!mulator Impact flight or ground dynam!cs, The Advanced S;mulation Plan will

prior to upgrade. Over $35,0co.cco per including dynamics related to the ordy apply to an operator who uses the

year cou!d be saved by the U.S. att motion and visual systems. will be simulator under an approved Part 121

carriers in fuel costs alone under Thase provided to the FAA ofSce responsible training program or a certification
-

111 of the Advanced Simulation Plan. for conduct!ng the recurrent evaluation training program used by an owner /

The proposed rute will encourage of that simulator. operator which is equivate.,t to a Part

simulator u grade by permitting more 2.The FAA office shall have 21 days 1211nitial tra!ning program. The Interim

training and checking in more advanced in which to evaluate a planned change. phase will only apply to Part 121
simulators.Therefore. each phase of the If the FAA does not object within 21 operators to permit the FAA to c!osely

-

Appendix 11 Advanced Simulation Plan calendar days, the operator may make monitor the upgrade of alt carrier

wi!! have tighter simulator and Msual < the change. simuletors as part of the Advanced

requirements while permitting more 3. Changes which might affect the Simulation Plan. At the opt!on of the

training and checking to be conducted in approved simulator phase I test guide Administrator. each pi!ot completing a

e simulator. A simulator upgraded to the must be tested by the operator in the flight check under Phase H or UI may be

requirements specified in Appendix !!!s simulator to determine the impact of the observed by the FAA dur!ng at least one
>

capable of providing the training change. . flight leg on the line which includes a

indicated in that phase of the plan if the 4. Software changes actually Instal!ed takeoff and landing performed by that

simulator traiaing is accorrp!!shed as must be summarized and provided to the pilot.

part of an FAA. approved trainteg FAA.Where the operator's test has One object!ve of the Advaa.ced
shown a difference in simulator Simulation Plan is to issue the FAR Partproaram.

The requirements set forth in performance due to change. an amended 61 alt!!ne transport p:!at (ATPj
Appendix 11 are in addition to the copy of the test guide page which certificate at the success *;l com;!et!on

simulator a; proval requirements set includes the new simuister test results of the apprcpriats s!. .!a:ct chr.'<.

forth in i 121 A37. Each simdater which must also be provided to update the Another objective is to gph
is used under Appendix !! must be FAA's copy of the fest guide. operators'simuf atcr c2;abi:::In to

ap; raved ts a Phase 1. !!. or ill simulater 5.The FAA retains the opt!cn to per:ent rdistic tra:rfr., .. ' n

as appropriate. In order to obtain esam!ns su;portin; data and/cr to (*i;;ht abnermal and weath?r P.' ~r !:"crs
approval of the simdator for a specific check the simulator is ensure th at the w M uybecncc.- .. E r;'.me

*

.

I

. , . . - _ -
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c; , rat: cts. DS ch'ec$es are ettential
\

in ret. .. - . s);
s2 ety thrr.;h al. lite....I 3!

ne proposed Ap;enix!!descnbes truirements, nraugh th t;p. q ;f 4. Shcv. 'h! s' ' J. C ;c rm,e ;g g*| ta the pbn.

the specific traints:g and checking blstry s*rndators further tra!nn2;:n cruatct's sh.ufsto:s f;r a partic.e , .
. '

permitted, the shnslator requirernents,
ads erse cend;tions experienced in l'ne .ircraft type wiu be u;pa led to, cr te

!'

' the sisual requ! e:nents, and the operations will be possib!e When Ph se replaced wi'h. simulaters wh!ch r eet;

additicnal training requirements of each !! simulator requirements are met, the Phase H or U! requirements: -
1

phase of the plan.ne fo!!owing
additional training requ!rements, except a. Show which simulators will be

discusses each pha.se of the plan in the 4 hours of LOFT traininglisted uppaded to. or replaced with. .
;

herein, will be removed. Part 121 simulators which meet Phase !! or in
'

i general tra!ning and operating experience requirements:
b.Show that each of these simu!atorsPhase I-Simulator I.anding Approval requirements win still apply. wiU meet Fhase H or III requirements

Phase I is the currentlanding approval Each part 121 cperator who submits

program.The tralcing permitted under' an acceptab!e simulator upgrade plan to prior to 3% lears of the date it is

th!s phase is current!y authorized for the Adtninistrator pdct to (a date to be approved for Phase 1; and
5. Include a plan which shows how

fully qualified att carrier pilots by FAR specified which will be 1 year after the the instructors check airmen. and f1!;ht
i

I 121.439 and through FAA exemptions, effective date of the amendment
Phase ils designed to encourage proposed herein) may apply for crewmembers will be trained to meet

operators to uppade their older approval to use a Phase I simulator for the requirements of Appendix 1L

| simulators to the greatest extent transition and uppade training as Phase !!!-Advanced Simulatloa j
possible. Basic simulator approval described in Phase II of the plan. Wher: Phase IU is designed to permit allbut

|

*

guidance and specific shnulator the simu!stor and visual systems are static aircraft and operationalline
tolerances far Phase I straulators are upgraded to meet the requirements for training and checking to be conducted in

'

contained in Advisory Circular 121-148. Phase II or lit. the additional training
an advanced alrcraft simulator. At the

*

requhements !!sted in Phase H A of the
p! n will be remos ed. When applicable. completion of the final simulator check. - ;Phase II-Simulator l'ppade Propam '

Phasg!IIs designed ta brovide newthe appropriate certificate or rating will the apphcant will receive the
,

,

''

simulator train 1n capabi iles by be issued after the successful .
appropriate certificate or rat!n;. Due to;i

expanding the abiUty of the simulator to c mpletion of the simulator check.The the scope of the tra,In!ng and the?

:! portray the ground and flight certificates issued during intenm Phase possible low expenence level of the

:)
environment and increasing the II A will c ntaln a lim!!ation which w1II.

training candidates, a high degee of
simulator's responsiveness. In addition in effect, restrict the applicant from simulator Edelity and realism is 3

.f to upgrading the simulator, a 4-hout acting as a f!!ght crewmember without mandatory. (Appbcants must stiD meet *
'

1.017 course wiu be requhed after the accomplishing the appropdate landings the requirements for an airline transport *' *
ll appropriate Part 61 or t21 simulator and hours of line operating experience pilot certificate, including 1500 hours of

pilot flight time, to be eligible for thatcheck.Th!s course must be approved by In the crew position under the -
'

the Administrator andbe desi;ned to supervlsion of a speciaUy trained check
certificate under this plan.) Th!: phase is

prepare the f1!;ht crewmember for line altman.To conduct Phase II A training also designed to guide research in
operations. At the comp!stion of a Part in a Phase I simulator, all required simdator technology to meet training
61. Appendix A. check in the simulator, simulator instruction and checks must needs determined from aircraft accident
the appropdate aircraft ratbg wiu be be conducted in a simulator as part of a investigations.ne visual requhements
!ssued. Instructors used in these training revised trairdcg program approved for of phases H and IH must therefore bej
progams must be h!;hly experienced. A the operator.This tratt.ing progam will rqpresented in daylight, dusk, and nightj
min! mum of 1-year's experience on the include the additional training scenes under Phise IIL

e
In summary, the increasing size.line in an altcraft in the same group in requirements of Phase II A and will

complexity, and operating costs of thewhich they are instructing and active Integrate Phase I sunulators,with other'

participation in a regularly scheduled simulators and traint=g devices to modern turbojet transport and its*

Itne flying progam are required. Pilots maximize the total training, checking. operating environment point to greater*

.I who partici ate in the Phase il program and certification functions. use of the advanced technology cow

i are also h!;Jy expedenced. they must Phase H A interim ends for each ava!!ab!e In aircraft simulators.
be fuHy qualiEed pilots in a similar Phase Is/mulatorlisted in the operator's IIowever. Federal Asiation Regulations*

I aircraft and meet the requirements of approved plan 3% years after it is (FARj which currently apply to traln!ng, '

j Appendix 11 prior to being eligible for * approved for Phase U A tra!ning. Aay checking. and certification of flight

i Phase H certification. s!mulator not uppaded according to the crewmembers restrict the advanced use .

; Phase II A-intertra Simulator Upgrade operator's approsed simulator uppade of simu!ation. Amending the FAR to

Program for Part 121 Operators plan will void the plan resulting in loss permit nearly total s!mdation in- .

of au Phase H A training. Grandfather advanced training simulators will

operator may conduct Phase !! training
rights will not be constdered. In order encourage operators to uppade theirUnder Phase H A. any Part 121 .

for a carrier's upgrade plan to be simulators. This will result in impros ed

for 3% years in a simulator approved for acceptable. it must- safety due to the greater training
the landing maneus er under Phase L .De submitted to the FAA prior to (1 capabilities of advanced simu!ators. I

1
provided the operator meets the 3 ear after the amendment proposed With higher percentages of tratring .

;
edditional requirements set forth in

herein becomes effective). being accomplished in simulators.
! aircraft training Eights codd be reduced.Appendh !! and submits a plan 2. Show which simu* tors willbe his w cdd result in a reduction in the qacceptable to the Admin!strator to up;raded to Phase I requirements and

poss:bility of aircraft training acc! dents.uppade its sirnulater(s) to meet the their projected ep;.ade dates: a reduct!:n in airport cen; cst!en andPhase !! standards. dis Intedm pregam
3. Show that these simulators will noise. a .d signif : ant fuel censm ation.is designed to preside time and rrcet Fhase I requirements pdct to :%

eccnomic tenefit to an c;erator to,

| .
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a::entive at hcd ph ;cs't!:ns brIJne
c '.:n;%3e ee faaq *.st he:tI to the satsfacucn of 6eOr ented F'Jf.t Trainir3 rLCFT).

.

The Propo,ed At:Mr.bnent 8

de. The Ad anced Simu! acon F!an ap;1Ies I| -8 Accotu:r:g'y, the redm] Ay;3 ;;3 g.1

; Administratica propcses to a- en' pa- 3 M'a,t sten.ented ; ocf of co.mpi:ance withon!y to an cperater who uses the sirndator { |p

,j 61 and 121 of the Federal Astatica the a;;r:;nate s!=u!atcrs. visus! system, under an a;; roved Pstt 121 trainira preram L

Repfat!cns (11 CPR Par *s 61 and 121) as and a ssenal tra:n'ag reqdrements of this - or its equhafent.The intenm phase appfies
j follow s: Ap nas far the Phase for which approva!!s ordy to Part 121 operators. In order to cenduct
,

1. Dy addir fo l 61.157 a ara 2h reces ed and preceding;hases. total tnitial. transit!ca. uppede. or recurrent
' '

f
'

L A8 "*I48 " I0''imulat r to enme traWeg in a simutam, au nWd sbu..ator
" (e) which res): as fol!**S-- that its pound."C?-ht instruction and checks must he conducted in

*

per'armance c:atcbes, and laningde t) e of aircraft a simulater as part of a redsed training
j 61.157 AIrpt.sne rat'ng: Aeronaut: cal sk;'t, sundated (Phase ! Approva[ Tests). preg-act approved for the operator. This ,,

3. An eva!aatloo of the appropriate training prog +am wd! integate Phase !! ande . . . *. *
(e) An airplane s! mutator may be used simu!stor and vised system requin nents of III simu!ators with other simu!ators and

In !aeu of the airplane to satsify the In* the phase fee which approvalls requested trainIr:g dedces to maximize the total

flight requirements of Appendix A of and preced:ng phases. trainir:3. checking, and cert:Ecatica functions.

this Part,if the simulatcr- Whi!e de FAA acknow!ed.es the need for p3 ,,,f_gyng7,g,gy,,,yy,7,4 pfyy,f7
(1)!s appros ed accord!ng to 1 121.407 sotne Ceubility in matng changes in the h..nu y and Od/rg remu61.

of this chapter and meets the software pregraming. strict scrutby of these

f ' " '
p en L< f to t12$n

'

** * ' b Y
3-dupUcate the alteraft s !!ight and pound AFF

3. Land:rgs in a retc!ency chck wlSout(2)!s used as part of an approved
characteristics. nerefore. the f>i!cwirhesethe landbg on the .ine requirements yI

prognm that meets the tra!ain2 procedure must te fo!! awed to pern it t
requirements of 1121.428 (a) and (c) and changes without affecting is approval of an (f 121441). *

8'mulator Requ;reme t.-l. Aerodynamic *

Appendix l{ io Part 121. ' Appandh li simu!ator: programI:g to incLde:
a. Crou!nd effect-e g roundout, flare. and2.By adding to i 121.407 a parastaph 1. Twenty-one ca!endar da: . prior to

es to the software programing
makins chandh H simulator, a corlete list touchdown. This would require data on lift.

'

(c) which read as fo!!ows*- '.
i

of an Appen
i 121.407 Tratn!rg progesm: Apptovalof of planned chan;es that impact Sigbt or

drag. and pitching moment in g ound effect,
b.Cround reaction-Reaction of the

airp? anes simdatori and other train:n3 ground dpam!cs. including dpamics related aircnft upon coMact wi6 the runway during
device s. to the motion and visua! systems, must be landing to include stn.t de!!ections, tire .

prodded to the FAA oInce responsib!e fan ft e

(c) An airplane simulatcr may be used e nh'eting the recurrent evaluation of that{y d
e . . . .

in lieu of the airplane to satisfy the In- "g" gg[*FAA does not o'biect to the p!anned sturing inputa to inc!ude crosswbd. brak!ng,erust ann'ng deetuauon, and turningflight requ!rements of Ii 121.439 and chan;e wi2in 21 caendar days. the operator radius.
,

121.411 and Appendices E and F of this mey mais the chang,, E M"I*"""I3-*d'I'"d *'I* d "
Part. If the simulator- 3. Changes which might a!'ect de approved t

systems.
(1)Is approsed according to this. simulater Fhase t test guide must be tested by

section and meets the appropriate the operator in the simutator to determ!ne the ,, ;[y ,ed, 3,=a 'h b]a'!3 ha '
,

simulator requirernents of Append!x11 Impact of the chsnge. flight test data, and prodde simdster
4. Sof' ware chan;es ach:s!!y insta!!ed must g y,3,afuFM1Wud e Aof this Part; and

. be summarized and provided to the FAA. 4. h!altichannel recorders capab!e of
p

(2)!s used as part of an approved Where the operator's test has shown a Phase I performance tests.
recarinfRepuirements.-1. Visual systersprogram that meets the training Meence 6 snuf ator pedomance due to a visusrequirements of 1121.421 (a) and (c) and

sunutat[r te t c mpatibility with new aerodynamic' '
Appendix }{ of this Part. *f[h$c"h 1 !' e

' '
g

3. By addin2 a cew Append!x li to resu!!s will a!so be prodded to update the Fg system response t!=e from pilot

| Part 121 which reads as follows: FAA s copy of the test guide. control Input to Msual system output sha!! not

ta andfo J;k c$eck t .e [,] [f,3 ['*h'c] ',['"
Appendh !!-Adunced Simulat!on F!aa su po a 3 o

This Appendh presides guide!!nes and a, simu!ater to ensure that the aerodpa=le display sesn of the first video field contaIning
htcrew training in quality of the s!mulater has not been different information resulting from an abrupt

means for achiedng fligators.This plan fordegraded by any change in software con *rol lnput.
,

advenced aircraft s;mu.
achiedng the goal of advanced simulation programing. 3. A means of recording the visualresponse
consists of three major phases and an interim 6. All requests for change s will be tb:e
phase to faci!itate the plan's !=;Iementation. evaluated on the basis of the same criteria 4. Ilsual cues to assess s!nk rate and depth
The three-phase p!an is to prodde guidance used in the inJtf 31 approval of the simulator aerception during fand:ngs.
through a progressive upgrade of Cr;htcrew for Phase !. !L or IIL ' 5. Visual scene / ins:rement correlation to
tr Ining sbulat, ors so that the total scope of Decause of the strict teferances and other preclude perceptib!e la;s.
Cightcrew training can be enhanced. Each approval requirements of Append!x H .

phase builds en the pre:eding phase so dat simu!stors, the FAA also acknowled;es that P3cse II-Simdctar f/ps ade Prestem

the Unat advanced simula!!cn phase would the s!=utator can prodde res!!stic trairJng Tecining cod DeclinJ ermitted-1.P

Include all the requ:rements of prpeed:ng with certain nonessentialite=s Inoperathe. Transition traine; betw e en a!rcraft in the

phases.This AppendN describes the Therefore, an operator is permitted to operate same group and the certir. cation check
simu!stor and visual system requirements its simuistor under the same cond!t!ons and required b 161.157 for pi!ct in, command.

t which must be athles ed in order to obtain limitat!ons outlined in the simulated a!rcraft's 2. U gra e to piSt.b.c = mand training.

I appront of certen t);es of trainingin the minimum equipment !!st (MIQ as lon2 as the a.Whe.n de Pdet-
sindator. The re;urm .ts set forth In $!s ineprative equi;rnent is re;u!rea within 24 (ills prev cus!y qu:';ted as se:cnd ini

i;g A;;e,dh are in add. ten to de simutator hot.rs and the inoperathe epi; ment cccraand in the eqdpme it to wh!:h the ;;!st

g app'out re;uirem*n's set Iceth in 1 1:1.407. permitted by de MEL is rat sp:.ScM!y is c;; rad >.3:
Ea.h s;m.!Ce? Mid is used utdar th;s required for the trainin;;inuhed. A (ii) Has at teast Wo hours of actus! 5:ght |

Appr.JN mat te arpicsed as a Phase L !!. simdater Usas! sygem may he Inop raHu t!=e wh2?e serdn; as se:: .J b co rmar J Ter

or !!! s:.m.* e: . a s s;".gr:re. b crder to at ene piht position if a piht !s not recch:rg the c; erat:r in an aircraft in de sa .e ;rnp:.

ott.n FAA 2;';raut cf :.'e s:mdater for a tra nir;in est pWt:ca.ht shall be and ,

s

--. -- - . - - - , -- , , , -- - - . - - -
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.4. "I, / .. t r., et c:=s. 9c' og 3pprmd ;Sn s't pa s of:er t at 5:. .. !q" (in}hre.% e- . .n-

i ccm:rar.d w.,t e.'
.

- - * ft ut e n*e : .d Ersity c' .!:hrata cf rosed fcr T%e U A t-erg Any
is a;fatcr not u;pading accmd.. g to thepo. .d scnnes. p2dcailruicut, p2tch) Eg. simu

i th!s sne pnp. or
ard t e affect of f:3 cn a4:rt ! ghting. operator's appresed simutator uppade pfaahb, When the pf at is emp'r.P ; .9 an

aircraft operatar and- 5. Category U and !!! weather wi!! void the plan resu!:ing in the less of a!!
Phase U A training for that operator.(1)is currently serv 5g as m:,d la reprrsentations.

* * *

comicand wuh that operator in an ucraft of 6. Continuous minirrum visual f c!d of dew Crsndfather rights wd! not be considered.
the same group: of 75' horizontal and 33' sert'est per pilot Trainleg Permittel Same as Thase IL

(ii) has a minimum of $400 Cisht hours as seat. Visual gaps sha!! occur en'y as they SimulatorRequirmen's:Same as Phsse L
second in command in a,n aircraft of the same would in the aircraft simulated or as required Visuc! Requirements: Same as Phase 1.

group mth that operator; and by visual system ha2dware. Bath pilot seat Additional Troia/cs Requiteer.ents

(iii) has served a s second in corr. mand on visual systems shan be operative 1. In additica to the simulator training and

at least two aircraft of the sarne poup with simultaneously. the s!rnulator certiteation and proficiency

that operator. 7.Capabi!!ty to present pound and air check. and prior to the !!ne operating
in this case, the pI!at rnay uppade to hazards such as another aircraft crcssing the experience training. participating C:ght

another aircraft in that group in which that , acthe runway or converging aliborne t affic. ' crewmembers must complete a 4 hout L!ne

i pilot has not been pesiously quahf:ed. Additional Trainirs Reg::irements. A 4- Criented FI!;ht Training Trogram in de

; Simulatar Requirrecots.-l. hout line oriented Cight trair.ing course simulator to prepais them to perform !!ne
Re;resentathe crcsswind and three- ap; roved in the simu!stor by the duties.
di,r.ensicnal windsheat dpacsics based on Ad. tinistrator. 1 Each participaths pilot in cornmand

gg,,,. Simulatorl'pgrad, must be giun 5 landings and :3 hours, and i

aircraft related data. .

j 2. Representative stop Ing and d'rectional pypa.3pf pcfg nf of,mrof, landings and 15 hours ofline esperience at

g ir ear.h second-b.co::nnand must be given 3 .-
control forces for norma conditions and for

.

contacunated runways based on aircraft tfnder Phsse U A. acy Part 121 operator his/her crew statics under the supersision of
reisted data. may conduct Thase II train =g for 3's ye ars in a specia!!y trained check a!rman. .

3. Representative brate and tire failure a sumulator appros ed for land'ng mancus er 3. Participaths check airmen must be ghen .

dpamics, lac!ading antisud, and the under Phase ! provided the o;erator rneeta 8.br Mining course to fam liar!:e theta

and submits a p!quirements set for*h belowa 4.th the Phase U A popam and tothe addit 2onal redecreased h ale e!Sciency due to high brale wi
an acceptab!e to the emphasize their n!e in the pmpam.ney ;tem;eratures based ca aircraft re!ated data.

1 4.SW asis freedom of motion. Administrator to upgrade its simulator (s) to shall also be quahr.ed to provide both Ene .

.

.

'

5. Operation st pr:ncip al nadgation . meet Phase U standards.In order for a and proficiency checks or be a !.ne check j
systec s. Including electronic flight carrier's upgrade plan to be acceptab!e,it aumen who has successfu!!y completed an

t bstrutnent sptems. !NS and OMEGA. if m.zst- approved sl=u!ator check airman course.
pp!! cable. 1. Be submitted to the FAA prior to (1 yeara
6. Means far quicMy and effecthely testing afbr the amendment prepcsed herein E!>cse III-AdrencedS!muletion

-

i
i simulator prega. ting and hardware. . becomes effecthe).

I'M##8 C#d C''CII#I '#####':$-I^III*I*
'

I
.

i
..

7. F_spanded s!mdator co=putere capacity. Show which s'mdators wit! be uppaded to tranyben, upFade, and proficiency traming {
accursey, resolution. and dpamic response Phase I requhements and their projected required under Ap;endix A to Part 61 and

j to meet Phase U and in de:nands. Resolution uppade dates: li 121.4:4 and 1 1441 of Part 121.De static
equh alent to at least 32 bits for critical 3.Show that these s!mdators wiU meet airplane requirements of Appendix E to Parti

aerodpe nic programs is required. Phase I requirements prier to (:% years after 121 and the operaEng esperience
& Timely permanent update of simu!ator the amendment proposed herein becomeo reqWements of i 1214:4 are stiU reqaired to

harda are and pregam'ng subsequent to effective); be performed in the airplane.
aircraft mod.!Ication. 4.Show that at! cast 50 percenIof the SimdatorRe;demens-1.S,cu!. tor

9. Sound of precipitation and sige.ificant c;erator's simulators for particu!ar aircraft
,

aircraft noises. tge wiu be u*p; aded to. or be replaced with,
data on the specifics of motion bumps.

] including frequency and amplitude.
10. Refath e responsen of the motion simu!ators whfth me'et Phase H or IH 2. Aircraft related data for pregraming

instruments sha}J be coupled desed to-
requirements: motion bc:nps to represent turbulence andsystem, s.sant s stem, and cockpit

a. Show which simu!ators wG be upgraded
oder aircraft bufets.nere data should

| proside integrated senscry cues.nese to. or replaced with. simu!ators which rneet Indude the vertical and lateralload factors of
systems shall respend to abrupt pitch, roll. Phase U or IU requirements:

aircraft bufers.
and yaw bputs at t'e pilot's position within b. Show that each of these simu!ators w1g

3. Aerodpamic modeling for aircraft type
150 ml:lise-cads when the sl=ulator is tested meet phase U or IU requirements prior to 3% certificated after January 1.1930. Including
in a 14ht w eight, dean contguration, at } ears of the date it is approsed for Thase I; Found effect, math efect at high a!Utude,
maximum cruise a!rspeed. Visual scene anu
charges frocs steady state disturbance shah 5.toclude a p!an whkh shews how the effects of airframe icing. ncrinal and reserse

not occur befare the resultant motion onset Instructors. check strmen, and f!!sht dpamic thrust ef'ect on centrol sur' aces,

but within the total s3 stem dpamic response crewmembers wiu te tra!ned to rneet the aero. elastic representations, and

time of 150 culliseconds.ne test to requirements of Appendix H. representations of nerIncarities due to side

determine complian:e with this requhement When Thise !! s'nu!ator requirements are sfip.

shaU indade simd:aneously recording the met, the additional tralning requirernents 4. Realistic a=;htude and frequency of 4

?

analogue output from the pilet's stick and tited berein, except the 4 hours of LOF r cockpit nofses/ sounds. induding thunder.
'

rudders, the output fro:n an acceleremeter training listed herein, will be remosed. Fart precipitation static, ecgine and airframe

attached to the motion :) stem. the output 1:1 training and operating esperience sounds. ne sounds shaU be cocrdinated with

signal to the sisual s} stem display. and the requirements will still apply, the weather representations required in item

output sipal to the pilot's attitude Ind;cator. To conduct Fhase U A training in a Phase 1 3 telow.

VisualRequinrects 1. Desk and night simulator, aD required simu!ator instruction 5. Self-test:rg for simdator hardware and

sisual scenes with specific airport and checks must Le conducted in a simu!ator propaming,

representations indud'rs at least 10 Irvels of es part of a revised trsining pregam 6. Diagnestic analysis printout cf si=ulav '

occulting. general terrain characteristics and appres ed for the operator. nf a training c:alfi.ncuena. j
signiDeant led. :arla. prepa:n must int!ude de aditienal training Vinn/ Rndemem-1. Da>l:ght. dusk.

. '

2. Radio cadsatica n!ds peperly oriented req *ements of Phase U A and Interate and n!ght Msual s:enes with suffc'est scce

to the a;rport runsuy !a3 cut. Thase I simu!ates wth cSet sir datcrs and content to re:g.!:e a spmf;c ahpert. the
-

3. Eui!t-in test pro:ed.re to centr:n dsual train'ng ded:en to r aximI:e the it Ining. terrain. and major !andmarks arcund eat

sy stem ce!ct. Fa R. foc :s. intensity. !es el chenkg. ed cc.tf eation f 2nctices. airport. He day!;ht vis::a! s:ene must te
- hen:on, and att.?:de es capared to the Thase U A in'sr*m ap; eval ends fcr each p art cf a total da>i:;ht coSpit esis..mtrt-

! shu!ater atMe BScator, Thas e I s: ndaur 1:sted in the c;erator's Tcr the ;ct;rse cf tNs ru!e, da3 :;ht vis.d!

i

'
.
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s) stem !s deEned as a vist:al system capah!e
of prod:;ci.ag. as a mire. urn, f.d! cofcr

.

j
presenta!!ons. scene ccn'er.t of 40rA edges or .

I 1000 surfaces for day!:;ht and 40C0 light
poia.ls for n!ght and dusk scenes. 6 foot
la:nherts oflight at the pilot's eye. 3 arc
minutes resolution at the pilot's e)e. and a
disp!ay which is free of quanthacon and

.

other distracting visual effects wh4!e the -

simulator is in motion. +

2. ! snding iblons' Including short runway. .

landing over water. runway grad!ent, visual * '

topcgraphic features and rising terrain,
* f .

3. Special weather representations whic!: i
,

'
, .

include the sound, visual, and motion eflects . . _.
'

of entering fight through heavy precipitation
near a thunderstorm. . .

4. Phase U visual requirements In daylight -
.

.

as we!! as dusk and night representations.
'

,

.

S. Wet and,if appropriate for the operator.
. snow. covered runway representations. ~

-
,

including runway lighting effects. -

6. Rea!!stic color and directiona!Ity of - - .

, airport !!ghting. - -

-. .

7. Westher radar presentations in aircraft
where radar information is presented on the 8 '

. .

pilot's nadgstion Instruments.
*Addit:cac! Training Requiren:ents.- A 4

hour Une Oriented Flight Training course - *

approsed by the Administrator.
.

'

,*
.

(Secs. 313. 6ct. 603. and 504. Federal Aviation - *'

Act of1938, as amended (49 U.S.C 1354.1421. I..

14:3. and 14:4); sec. 6(c). Department of
* ,

Transportation Act(49 U.S.C.1633(c)].]
, .. .

Note.-The FAA has determined that this . i~

~ document invo!ves a regulation which is not -

.s
significant under Faecutive Order 1:044, as
Implernanted by DOT Regulatory Policies and

.
''

, -

Procedses (44 FR 11034; February :8.1979). -

A copy of the draft evaluation prepared for
.

this ac!!on is contained in the regufatory
dodet. A copy ofit may be obtained by -

contacting the person identified under the
ca pt!an "FOR FtJRTHE.R INFOR.\tATION
CONTACT.*

.

!ssued in Washington, D C., on Novernber *

.

6.19~9.
*.

Kenneth S. Hunt.
.

Directorofflight 0perations.
,
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ge/ yg4,/3, b' SEA bNUCLEAR ?OWEA ?LANT SIMULATORS 70 ?.
8 tUSE IN OPERATOR TRAINING /* Mdh Yahr'.S=

f ,O L/$ M b 0'
~ h 6he .

1. Score
.

This standard establishes the m4nd-" requirements for :melear power plant ;
;

.

ci=ulators for use in operator trafn g and requalification progrs=s. Sh 11atorsd

!

cf test, nobile and research reactors, as well as reactors no: subject to the U.S. ;
i

. .

Nuclear Regulatory Commission (NRC) licensing, and limited scope simulators ',

criteria54 # 4 r, intended for specialiaed training or familiarization are excluded.,.

are set for degree of si=ulatien, performance and functional capability of the

control om instru=entation and controls, but criteria for use of such si=ulators

L GMis not addressed in this standard.
oms %i

-

1.1 Background Data
.

_. --..

Operating and training practices differ a=on'd the various organira-

tions which operate nuclear power reactors; however, ccc=en goals are assurance

of safety, equipnent availability, and efficient operations. It is intended that

this standard provide flexibility in design and use of a nuclear power plant IW
.

simulator.

It is intended that in meeting the criteria of this standard, the
-

cimulator will possess a sufficient degrse of co=pleteness and accuracy to meet

the needs of industry and the require =ents of NRC as described in Title 10, code

of Federal Regulations, Part 55, " Operators' Licenses," A=erican National Standard

far Selection and Training of Nuclear Power Plant Personnel, ANSI /ANS-3.1-1978,

and American National Standard AA 4-istrative Controls and Quality Assurance

for the Operational Phase of Nuclear Power Plants, NIS.7-1976/255-3.2.(1,2,3)I

i
,

1 Numbers in brackets refer to corresponding nunbers in
Section 6, References.

.
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2. DEFI'iI IO;;5_ |
*

,

,

For the purpose of this standard, the following words a::d phrases are
,

d fined:
.

backtrack. Restoration of the simulater to a
-

previous set of c:aditions which have been*

kIautomatically recorded at designated time in- p ** temis. yV ~

'#jcritical parameters. q

(1) Those parameters that require direct and '

continuous observation to operate the power A

'J
'

plant under manual control. d(2) Input parameters to plant safety systems. /~

/ t,-
freeze. A condition whereby the dynamic /p.

simulation will be interrupted and remain static p' ''~

until the simulator is taken out of the " free:e"
mode, at which time dyna:nic simulation.

resumes.
.

Initialization condition. The propregrammed
condition prior to the start of the cperation of
the simulator.

.

malfunction. Failure or degradation in per.-

formance of plant equipment. *

operator ~ training. That training given to .

prospective and licensed (requalification)
nuclear power plant reactor operstors and
senior reactor operators to meet the

,

requirements of 10CFR55, ANSI /ANS 3.11978,
'

and N18.71976/ANS-3.2. [1,2,3)
.

real time. Simulation of dynamic performance
,

in the same time base relationships, sequences, -

durations, rates and accelerations as the -

dynamic performance of the reference plant.

reference plant. The specific nuclear power
plant from which the simulator control room.

configuration, system control arrangement and
simulator data base is derived.

shall, should and may. The word "shall" is -
requirement; the wordused to denote a

.

'

- 2-- ,
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.

"should" to denote a recommendation; and the
word "may" to denote permission, neither a '

*

requirement nor a recommenda' tion.

almulator data base. The "simulater data
base" may be predicted data, plant design data,
or it may include actual reference power plant
pe-formance datae

,

snapshot' The instantaneous storage of exist-
.

~

ing conditions at any selected point in time.The
stored condition then becomes a temporary, , . ,

*
,,

initialization point and may be called up-

repeatedly. .

.
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3. GOER.E RIOUIREME'iTS

The nuclear power plant sf=ulator is intended to be used pri=arily as a .

train %g device to provide initial and requalification training for nuclear .

It shall provide co=plete and accurate, si=ula/* f
_

r** W fx.
tion of W,power plant operators.

v- g-
control roon equipnent, plant syste=s, and plant operation s described in the-

following paragraphs. The extent of simulation shall allow the operator to
A4

fully participate in ppropriate plant evolutions and per=it control of unusual
.

transients to a conclusion.

3.1 Si=ulator Capabilities, , , , , .
.

3.1.1 Nor=al plant Evolutions

The si=ulator shall be capable of sd=ulating continuously,

plant.and in real ti=e, plant operations.of the reference nuclear power,Wk W a. 3 . Whesi=ulatorresultingfro%
- L _ .4., Aw2J

The response of m operator
,

.

action, auto =atic plant controls, and inherent operatf=g characteristics shall
- t

be realistic to the extent that the operator shall not observe a difference,'f'[[/*r<
"-

- . - - - - . - - . _ _ _
_

within the li=its of the perfor=ance criteria, betscen the control roo= indica-
- L;!.1:t' asee. -t ic~.:e ? ,.f., qL ?

__ ,,

tions of the si=ulator and the reference plant. Thes1=ulatorshall|calculatej /
._._

plant systen parameters corresponding to particular operating conditions, display

these paraneters on the appropriate instru=entation, and provide proper alar = or

protective syste= action, or both. The "4"4 u= evolutions that shall be perfor=ed

e av by ?
on the si=alator, using only operator action nor=al to the reference plant, are

~

secs.'fied
defined in the followi=g list.

A
't Plant startup - cold (refueling conditions of te=perature

and pressure) to hot standby.

'2. Nuclear startup, hot standby to 100% full power.

} Turbine starrup and generator synchroniration.

E b re-, e t h d u c e ,, '2.-t V

-4
.

.
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,

t/ Power escalation to 100% power.')', 4fM
'

y rg,,, r'o ( Reactor trip followed by. recovery to 100% power. ,

| Q (Operatic h hot standby.j
*')

jf '

J/) f)NY|r,3[1
7,,

f!cdrsS 9s v-e r' s f.S ''C "
*

;] #}jf. fstem lead changes (- nun 1- and autc=stic control).

/ C[){oweroperationswithlessthanfullreactorcoolanu/ ''

fry *'#|$* j
flow. a -

@[r
I <g

h Plant shutdown and cooldosu to cold (refun.14ng) conditions,e.

0 Core physics testing a5ter load or reload.
~

AMg

. . , , , , . , gg Operator conducted surva411s ce test on safety-related

equip =ent or syste=s. g ;

3.1.2 Plant Malfunctions f** /

The simulator shall be capable of si=ulating in realf ti=e a

mini um of savanty-five (75) abnor=al and emergency conditions resulting fren
..

malfunctions to demonstrate inherent plant response and functioning of aucc=stic
wjo ue.? a < e 'y en enc '' .7

plant controls. Each of the%eneric accidentianaly::ed in the reference plant

safety analysis report which results in observable indications on control room

instrumentation shall be provide'd,y A u mA .and each g be considered a single mal-
-

L.m
-

function. The remainder of the mini =us nu=ber shall consist of a variety of

. malfuMeions associated with the electrical, a'.=r511ary, engineered safety systems

and steam syste=s.- k'here applicable to the =alfunction, the si=ulator shall

provide the capabilicy for the operator to take action to recover the plant or
,

mitigate the consequences, or both. Plant response te the calfunctions shall,

'

be carried out to a reasonable operating condition, as deter-d ed by an analysis

of the training value of each =alfunction. The abnor=al and e=ergency conditions

listed below shal_1._be included, as applicable to the type of reactor.
,

|-u /|e c * o f YJu esc. a e c4. s.r e-
~

'A; .%2 e 'r ly '' w y s?gg,2 .,. ,/,, *I
f;: r.v

Me re n e en/.*

.
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,

(1) Loss of coolant

' (a) including significant ?%~a steam generator leaks
, N 'y ,

of,0*$ (b) inside and outside pri=ary contain=ent :A g g5O ,

9 .njer '
,

(c) large and s=sil reactor coolant breaks including
ed subcoe/cd' :

de=enstration of saturation condition
015e say e edecs't fo e B u)A .

*

P
(2) Loss of instru=ent air.

..

cyp d -(3) Loss of electrical" power (and/or degraded power sources). ;
_

I k r.r d o f fs N c A C Loss of forced core coolant flow.h/as
S4/fl-e-.7',/e5

,* .. o , f f e ac (4) p.bi~l co%4%)
.

'

a
*

5 ,, n it A <-"

(5) Loss of condenser vacut:s... o g ;f e o ca
,.. ,_,,

O ( " "'8 # (6) Less of service water or cooling individual component.Ya "

M
(7) Loss of shutdown cooling.

. 9
(8) Loss of component cooling system or cooling to indivi-'

'Te

dual co=ponents. {(
(9) Loss of nornal feedwater or nornal feedvater system {

''

s

failure. 0

(10) Loss of all feedwater (no:. a1 an.d emergency) . $
as . - ~ < -s o v . n o n,

ON

F - (11) Loss of protective system channel, w
soM

/essofeuk?det3rd" (12) Mispositioned control rod or rods and rod drops.-y
, Ecc 5 , c oeh a' ~ # O

(13) Inability to drive control rods.[*[ff/["*b7,* j"' #
e,

'" '#" #

(14) Fuel cladding failure or high activity in reactor ,
'

coolant or offgas. ,

de*d5 (15) Turbine trip.

p c $*[ ,,3.d
(16) Generator Trip.

I'* pgf/e d
(17) Malfunctions in automatic control syste=(s) which ,

1

c r-
affect reactivity and core heat re= oval.

(18) Malfunctions of reactor coolant pressure /volu=e i

control system.

-6-
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(19) Reactor trip.
. .

(20) Main steam line break (inside or outside contain-

ceut). .

(21) Nuclear instru=entation failure (s) . -

.

.

*

3.2 control Room Environ est
.

3.2.1 Control Panels
.

'

The control panel physical arrange =ent, site, and front panel. . . - ' -

,_ _ o gr e,r /c<c re.4' le - w.4 y r .-/ <d -A e / ,7
counted co=ponents shall closelyi parallel the reference plant. Plant infor-

cation shall be displayed to the operator in the sa=e for= that it is available
- __ -

- --

in the ref erence plant; i.e., =eters, recorders, etc. / Controls, =eters, alar =s,
'\

-
-

_ __ ___ -

rrecorders, switches, annunciators, controllers and other components that would.-

function during nor=al and abnor=al operations as defined in 3.1.1 and 3.1.2
|

'

shall be furjn sheLin the simulator. These panels shall be ' functional to tha !

,/
t extent that control manipulations perfor=ed during nor=al and abnor=al evolu-

em os) n oi c/co.r ,| .

~ ' ~' -
-

y~ __ ,m
tions are operable)

\' - -

-

% e_ *
3.2.2 Control Roo Environment t' *~

go4 c&' c
.

Consideration shall:W given to s1=ulating as =uch of the'

control room environ =ent as is reasonable and practical, for cza=ple, turbine

noise, control rod step counter noise, flooring and lighting. Co=unication

systc=s that a control roo= operator vould use to ec==unicate with an auxiliary
,

operator or other support activities shall be operational to the extent that

the simulator instructor, when perfor=ing these remote activities, shall be

able to .r_eceive the co==unication over the appropriate co==unication systes.-_ ,

.',g. , .; g,' 5 - . ) ss. rft tA*

-7-.
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> 3.3 Systens to be Si=ulated and the Degree of Cc=oleteness
l'

.[ 3.3.1 Systems Centro 11ed fres ,the Main Control 3 cards
E *

g The inclusion of systc=s of the reference plant and the

k
degree of simulation shall be to the extent necessary to perform the reference

(hPlantevolutionsdescribedin3.1.1andthemalfunctionsdescribedin3.1.2.
usiny .we ca.a'ah te!.um/i* tdr w/pM\gg It shall be possible to perform these control manipulat.ces and observe plant

"b on -t A n e .&e.nseng aa rded/ lap +i/me a%%s
Ngh rrsponse as in the reference plant. .

.

3.3.2 Systems coerated or Functions controlled outside

of the Control Room

. . . . . - .

The syste=s that are re=otely operated or that provide some

input to the main s1=ulation model and are necessary to perform reference plant 7.

, p e - * ') -
evolutions described in 3.1.1 and =alfunctions described in 3.1.2 shall be si=u-

_ lated. It shall be possible to interface with the re=oce activity in the sa=e

d *
ce , m g.4,e.4f, % ?# 2 *

r e-ia-

manner as in the reference plant.- ~

,

.

3.4 Simulator Trainine Cacabilities .

The sf=ulator shall contain:
3

-\ i 3.4.1 Initial Conditions:

fy (/ The si=ulator shall possess a 4 *mm capability of 20

initiali:ation points. At the ti=e of cocmenca-ant of operations of the s1=ulator
,

\ in the training program, a "4nfm m of 10 initiali:stion points shall be operational -
.

-

-.

tud shall include a variety of plant o'perating conditicas.and fission product.
L_. g y e 4.-/y

~
~

"
,

ptison enneentrations. Various ti=es in core life shall be included in caking use
'

L__ r c Ty ry -

cf the additio_c. al. initialization capability. ,

~L J '/ -f,wAf f

-
,

|
i .

I

| -8-

!
.
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4
*

N be 7
i3.4.2 Malfunctions \ tM '

N
=== m

It _shall be possible tot convenient 1 inserr and ter:4.nate
v._ .-.

the plant malfunctions specified in 3.1.2. The simulator shall be capable of
tid 6
th simulating simultaneous =alfunctions, if these =alfunctions can be expected to

cecur sinultaneously either by design or operational experience. The introductiong3 e

O' Gs.p'" cf a malfunction sha_11_not alert the operator to the i=pending =alfunction.
L- sie ec| b w *Yf 4sAaW~re|<tt NY ofs !b|C '

3.4.3 Other Control ?catures
, c..$ , gu-//e f ,,,r7%c./o r Su' * I ".s

ire. /est inetruster u ~'frofc
The si=ulator chall have the capability of freezing si=ala-

tion. In addition, consideration should be given to incorporation of fast time,_

' ' slow time, backtrack, and snapshot capabilities. Ivb'!
_

S 8" ## #'

3.4.4 Instructor Interface _ A e Q ? |''w // }< '

The capability shall,be provided for the instructor to act

in the capacity of anvd1t'ry or other operators re=oce from the control room,

fcr ex2=ple, change the operating condition of valves, breakers or. other dev' ices.
"

'

. .
.

e

$ g

[z) ptogbsa.ds**

1.p . s.n w~ , / n, n.
.

fu,,, f n.r due deen . pac;Dd'
y s.,,4 n 6 ayuc y se//evs..

.

Tbis Sad |Y Nd'"3 !" S/|' '|f ,$] . kg ursN'c YY~g,Q |.

/,, h r- g. C C /' W 'd

_,

.

,-m.,,mw.,- e+-w- -"N"*
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4. Performance Criteria

G)c Th.: s|vde sY
.V nuclear pover' plant si=ulator shall present to an operator, in trnising,
f m j

quantitative values of plant para =eters vithin the tolerance specified for those

A'y.[conditions that the shintor is designed to si=ulate. - ep- ese- c
s.-y Mugeas r

k* S/'" y4.1 Steady State Oceration /

The si=ulator accuraciesOwill be related to full power values.f,

In conducting test, the error shall be deter =ined at several points over the
-

Ptver range. N .g gbi8
t -

*
<

.

N pg f f'U,

(1) The si=ulator instr == cat error shall be no greater than

that of the comparable =eter, transducer and related instru=ent system of the

reference plant.
.

(2) The si=ulator co=puted values for the = ass and energy balance
Iea~}-p)h t nei* .iuri~ w e f T.

~

m.r,

._ shall be consistent with .p+ 2':'. The para =eters displayed.on the control panels that.

,

represent the = ass and energy balance =ay have the'instru=ent error indf.cated is

4.1(1) added to the co=puted values. Exa=ples of principal = ass and energy balance

are:

Reactor power indication to generated electrical power.

Pri=ary system te=perature to steam generator pressure.

.

Feedvater flow to reactor power.
,

Mass balance of pressurizer.

Mass balance of stea= generator.
>

(3) 'The si=ulator co=puted values of critical para =eters shall

agree with the reference plant para =eters by;r+ m%. ' Exa=ples of the critical
*

,2

u)||J u) if., p m. d !/i.r ePors=eCe:S are; *

|

Reactor power. |

|
Reactor hot and cold lag ta=peratures.

Feedvater flov.

Stea= pressure.
l

.

-10-
-_



.

.. ,
.

.

Generated ei ntrical ;.znr.

Recirculation flow.

$ri=ary systen pressure.
'

(4) The si=ulator co=puted values for steady state, full power,

cute =atic control operation shall not change (drift) by nore than 12:: over a
? -

60-minute period. b >S [S .

(5) The calculated valtie of noneritical cara=aters pertinent
'

to plant operation, that are included on the si=ulator display panels, should agree
.

et from training.with the reference plant within +10:: and shoulsLno
Gh.T ere~@uhraca

~

'-- 4.2 Transient Ooeration
~*

-

Tests shall be conducted to prove the capability of the si=ulator to
.

parfors those evolutions identified in 3.1.1 and 3.1.2 of this standard. Accep-

cance criteria for these tests shall:

~

Where applicable, be within 1imits of plant startup..

*

test procedure acceptance criteria.

Not violate the physical laws of nature. 8 "o '
.

Require thattche observable change in the para =eters

correspond in direction and magnitude to those expected during the s1=ulated e-
^

~

o-c c ur % c f w d' ~ h ~ e e s p .T e ( y- '

transient in the sf=ulated ti=a period.
.

In no case during a transient, fail to cause an alarm or

trip if the reference plant would have caused 'an alarm or trip. Conversely, the
'

simulator shall not cause an ala=n or trip if the reference plant would not

ccuse an alarm or trip.
,

,

Malfunctions and transients not tested by the above shall be ec=-

pared to design calculations or other available information and follow the above

f.cceptance criteria-
/)

; j' - , v P* * 'Y
f1 t h y "' Q T ?

i

-

gmp -
-
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q, M ' " ,a. <c w5. SI'iULATOR UPDATE "

The s b ulator shall be =aintained within the guidelines of this standard.

This shall include all syste=s, instrumentation, and controls as they affect '
,

the si=ulation model and control boards and are related to the s1=ulator's
..

training value. If a simulator is built before the reference plant is opera-

tional, the only infor=ation available-=sy be the sf=ulator data base. The

initial update of the simulator shall be perfor=ed Eithin 18 months of ec_ence- .

=ent of the reference plant co._..ercial operation or si=ulator training avail-

" - Ibility, whichever is latest. This updated shall include, but not be limited ~

"

to, para =eters as they affect traising value:

(1) Critical parameters as they affect steady state and

transient response verification.

(2) Control Room Hardware. )-

N ' nw M g "7 f,u
'

'

. ,7.s er v
(3) Syste=s Enginee 6ne i-

_

The simulator response, as ec= pared to the reference plant operational per-

for=ance data and transients experienced by similar plants, shall then be in { Mdi -

recordance with the criteria stated in Section 4, "Perfor=ance Criteria".

Si=ulator perfor=ance shall be established by the preparation of a si=ulator

cceeptance test, conduct a test of the si=ulator, and co parison of the si=ulator's

parformance with the reference plant test data and si=ilar plant transients. The

parformance test and report shall be conducted on e'ach of the following occasions:

(1) Initial construction and acceptance for traising. ,

1
a(2) Initial update. T

(3) Major plant =odification that affects steady stata or transient

response of the refere'nce plant.'

(4) Each four (4) years.

Tha general for=at and content of the s1=ulator perfor=ance test is provided in

% lE h'Appendix A. y
'
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[1] Title 10, Code of Federal Regulations, Part
55, " Operators' Licenses.'' Go ernment
Printing Office. Washington, DC.

[2] American National Standard for Selection
and Training of Personnel for Nuclear
Power Plants, ANS I/ANS.3.1 1978.
American Nuclear Society, La Grange Park,
IL

..

I *

[3] American National Standard A d.
ministrative Controls and Quality
Assurance for the Operational Phase of .,"""*' Nuclear Power Plants, N18.71976/ANS-3.2. *

.

'American Nuclear Society, La Grange Park,
IL
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