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Evaluation of OPPS Model for
Plant Operator's Task Simulation with

Micro-SAINT
Kazuo YOSHIDA

Department of Reactor Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken
(Received February 7, 1991)

The development of a computer simulation method for cognitive
behavior of operators under emergency conditions in nuclear power plant
are being conducted at Japan Atomic Energy Research Institute (JAERI).
As one of activities in this project, the task network modeling and
simulation method has been evaluated with reproduced OPPS model using
Micro-S8AINT which is a PC software for task nmetwork analysis. OPPS is
an operator's task simulation model developed by Oak Ridge Natiomal
Laboratory.

Operator's tasks under the condition of failure open of a safety
relief valve in a BWR power plant has been analyzed as a sample problem
with Micro-SAINT version of OPPS for the evaluation of task network
analysis method. Furthermore, the fundamental capabilities of Micro-
SAINT has been evaluated, and the task network in OPPS model has been
also examined.

As the results of this study, it has been clarified that random
seed numbers in Micro-SAINT affect the probabilistic branching ratio and
the distribution of task execution time calculated by Monte Carlo simu-
lations, and the expression of network for a repeated task in the OPPS
model leads to incorrect standard deviation in the case that a task

execution time has some distribution.

Keywords: Task Simulation, Network Analysis, OPPS, Micro-SAINT,

Operator's Behaviors, Monte-Carlo Simulation
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Sdn P AR ALEE (INTERNAL PROCESSING of information)
¥ #e (OPERATION)

wEs oo 18 (ERROR RECOVERY)

@3.lK%?lﬁK\OPPS%?»%%H~LE®47:41T§ﬁéhéﬁE§®ﬁ
BOARALETFEYAFLAOREE2EDT AALPLERD, LrL, BMHEOCHMTOMEEIERIDL,
EEERTHRY, 3. 20RE7=AX2BRTIIAILVSATOOPPSEFVOZ
EEBRr¥EMicEDbY., ChoOET/ —FiR, FA7OFERERL, RENE % A2 OEN
¥EPpT, UFTROPPSEFANOHEME2 7= A X2 BLoTHRAT 5.



JAERT—M 91—039

(1) BEEma

ET7xAZOERFPRI, 3kEAT. EEEXAFELITRETOIMELLT, OPPSET L
T, ROSEOVBREEEATWS, TIT—LARANTOEEER I ZEFRAI. EERE
P75 — ARACRHOBEARBUEGNEHETE S, —2R 77V FEh0EE2EET
FHER L LTEEENERLTVARR AT A—FHODAEAERBELLIIRFEORTTH
5. TOEOETRNTA—FIE., OPPSEFALTiE “digh Level Indication ” (FHL =
ER) LR, ki, ki, EA, BEHEIREESL D, ThHRTA-FD55 1275,
IS FORECLVEBEEIELTEL, TI-LAREHORERMOTRIER & AR
WHEHD I B, b5 -2k, BEEIEIPCETTIBGORERMTHL., Z0L5RF - A
T, a0 TF A —FOEBWELRZREIATEY. ZhAZ2EHWKFz» 7752 LK
PV, TI—ARAFMIIBRERRETE, FOABER BOKHMEL Y EY, R0 _FE
. TI—ARAMORERATHE., ZhiggL T, 79 —LRERLIZEFREE. FH
Ehm&<\%Ek&&&EﬁﬁKﬁ&bh%°OPPSfﬁ‘:hB%@B.3&%?&5
BEAZEXy R =7 TEHLTWE,

¥ A4 2 “PaTEHoF 477 (Indication Type) TR, 77— A RANORFERACHET
BERCEDITHBHEETF (P ST :Performance Shaping Factor) ZFEL T 5. L,
BEOHEETIRFCENT, BUAHTRHORTFATA-IBHEL TGP EMR
FONBEEE L TANTAILR LT AL S “HERMEE" (Probability of
Detection) B BWIE., FAZ 6 “T=F—iCEBREFHM” (Moritor Detect) K HWT S, ¥
225 “EERMEE T, TI9—AR4AMCBEEL2RETIBEBAISH, ZOMHEIIE
ST, KO2ODFAI~FET 5, A7 6 “Eo A —ICLEEFERE CHBLEBE.
BEEET I BANRFT AT AL EYWEF =y 7 TE2REFEME (LEREXRZ
Nig) BEABNhB, A2 15 “7I—ARENBHEHRE (Pre-Alarm Detect)) ~5liL
FEAE. REREETCOTHEMAAELOAD, TAIETOXy PV -7, ETRO7 =
A XDEAD 23 “BHBE" (Observe)lt2RH D,

—5. A3 “FI—AL" (Alarn) ., LREOEXy P72 LRFLTERITEN, BE
%Eme?9mAﬁﬂ$f@%ﬁﬁAﬁK%w%Eéh6u%L\:@%ﬁﬁ??—ﬁ%iﬁ
®£ﬁ$%ET®ﬁﬁlvﬁw%ﬁKﬁ\75—A%$ﬁ®£ﬁﬁﬂ®7m4fﬁ¢ﬁéh‘
£ 2723 “BIE" L¥R2 AL “YATFAZAL<w—" (System Timer) BHEHEIHD. #ITZ
OEEABWESIIR., FRA2723 “BE A7 I7—LR4fMCEHEND, 22T A7
4 “YRFAFAT—" 1, TI—LBEILT IV I REVRELOHREBLIETOR
@%%zéczwﬁﬁMﬂﬁ%ﬁﬁbflﬁéh\??HA%Eifwﬁﬁﬂ:hKMﬁéh\
BRI EEBOBRAECE L LB kSR, UTEAT7 =4 X2 METEEF AT O
%%%Tcﬁﬁ\73—?X7&M‘*vb?—ﬁVSnv—yaywﬁﬁbéwm\ﬁ%%
WINEFXRITHY, EREOHTFHOETTNMELCEZERIHAELZVNIOTH D,

(2) BROABOLBEDO 7 = X
A7 4 X1k, BEEREEELMHTHY, EEEOBENLFHAEE TOHRZEED
HELLTWE, 0724 XO#AEE M3, 4i2F7F. OPPSTir, K3, 55T
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Rasnussen®D ESREOHFEFALERLLETI, EFTEFAERAL TS, 72
523 “BE" TR, T7—L0OPWHICLERT— S 2 NETIORETIHMIBBEHRE
had, “OBRE. EEFEETERLTVIRETREF—FoARLHAT I LRELT
Wi, F¥EREBEFEHELTERS, BRESARVZTOEHER. BITEHLLTHD
MUHRELTBSLERD D, F4740 Mk, ORNL TR ¥ 274411 12
CESCHEAEHEATWS, ZOFRAZEBITIANEL TR, RET~EF—FBEITM
ATRASECETIRRVLETHED, RET I LBBECT TV PREEZRTOL. b
%w@;Dwﬁ%&ﬁ%&%f@b%lﬁbmwnﬁ&emwo:@Aﬁh%ofﬁmﬁﬁﬁ
BIRENK 3, RIt, RETI—ARIV I MREBAETESEGICR. ¥A2726 “F
EowE” (Formulate Procedure ) M S, —F. 77V FPREBAETERWEFICE.
FRZ24 “AREOBE” (ldentify) M5, ¥R 24 “Identify” . 77 PRED
BIETHRE - AEDIT RV, SHEREOKRE - EXMEZW T 2D ET S FHRME
523, DIT. BER—ATO7 IV B OLTRBEICHLTEE2HEICR., #2226
“FIFO®RE" KRS, UL, BES—ZAOBEET Tk, HEFRARD LN T REOR
BT CAIOF-TERNATE2T > LERDIHEE., FR725 “FRAIDRE” (Define
Task ) M5, ¥RZ 25 “FAIORE" TREGESNELLTF—FEESEARERE
PHETIORETARMEEZONS., DEOBRBONBLAT = (K42, A7 26 “F
EOBRE” TETT5, ZOF A2, BEFEELSRTIOCETIHMESL S, HE
RREFEEORARFHEERCAbETANTELS., AT A DEFHMEL T, —
SOBETHE* BRI I2OCETINMCFEFORERLELETHALONS, HEDLIKR
OPPSEFATR. BBORAFLE 7 =2 A XTOZT—RREFL-TWHRY, SHIK, K7
=4 X, @3, TRATEOIREGFIFCHTIPSFERET S —HOF A7 BEEN
L, 2hon# AT, BEFEZTEHLIPSF2RTEASMESARITAE. ENl
MAMESNLS.

(3) BEZ7=4A4X

A7 4 Xt BPOERE (PEFHPZEH»LHEFR) LPRATETOBRECZ2OEIND
B, 2F. MROBEHONBABE Y cf XDORBEFA7 “BEFIERELET DEFFH"
(Procedure Fait Tine ) DETRHICEBTORAEOLEHOTRTELLL~IKT S, B
BTOBERVLEL Sh3EA0FR2OBREE3. 8iTad., #2232 “AWHREHEDCH
84" (Concurrent Operation) Tit. WP TOBREAFRHFSICRT B HIELFARFIZEAT
LTHRRBIENICLE-T, FAZ 16 “HRHEBECOREDCMEBL” (Start Operate ) ¥
iy A2 34 “IHGBRAES~OHEF" (Communicate ) EHT 5, ARICITL23H6E.
FRH1B~HEL, BETOREP»XTIRAIRFETSALEY, Zhit, TRHEHETOR
EOES BEBEPETHEER. MEVERR2oRWE, HoBEE. EL{RVWERESR
6,92934?ﬁ\ﬁ%f@ﬁﬁ%ﬁﬁ?é@ﬁ¥?5ﬁﬁéﬁﬁb\&Kﬁ%ﬁﬁ%ﬁ%
KHIET TH<ORETIRE2HETIF X735 “BHE~OBH” (Travel) . BHBLIR
K+ 30RETIHMEHETS Y A2 36 “HWBHETORE" (Operate ) . SHEXTOHE
., FREEAROEBESE~ERTIRMEHETZY A2 37 "PREBAE~DCHEE"
(Communicate) 2EBELFAZ 16 “fhRblBEETCORMEDOMBL” (Start Operate) T
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¥, cnLOENE. BESOKRERMIINESA, FRIORLE. REZ=AXORYT
cuEd . BRI AXOEER, TRIPZETORFEIEBELIRY. TORHLEMI. 9
R, BETOBRESLELLARVWES. b5V, HEBRELTRHEZETORFELFY
AT A BEAIE. BET A ARBEFOHLLED, ZOBIOFY FT -2 FATLE
S EEHECOBREOHE LVBED., COFAIE. FI—FAITHY., K{FRY

7 “@HEEROxT5—" (Error of Onmissicn) ¥ A7 8 “eatEV o= 5 —" (Error of
Commission ) BUPZ A2 9 “ELWEE" (Correct Actions) AT 2EEZED TS,
Vi#V—g%m“t%ﬁ@ihﬁ”“”m)‘5208“%%@@m@;§_”@@‘lﬁ

CEAOTFT—OREABVRRTHBETEEILP LS A28 “REMEVO=T " OK
EHAs 12 “=F—-ll 17 (Recovery) 2HIF 3. FA2 9 “ELWVHRE" Tk, &T
PEEERIFTAOCLERREEEL D, JOFMRBORNLTOF A AHSEECED
FHETHD, TOBEOT A XL, Wt ~x AL v FEQOR (AHE) L. “F LR
» CmEEROTI— RU CREMEBENOII—" ORORMEERL. MESSLIEE
TTRIVELHEBEEZFY, —HOBGEHEOBREORTE2Y Ial—bT 5, ZOBRVEL OH
HEFH-TWBEOR, FA2 17 “HEEEK”  (Number of Syitch) THS. Ll ZD
S e A XTHY AT —SAAVEESERERFCE TR TWEAENEESLY), KOT = A
B EHBND,

(4) BREFED7 =R

AT = AR, BT = AXCRRAShEP S BEEREL, EETE7=4XTHY.

zoHMAEES. licRT, BcOBBORBOEL (ANHE) ERMTHFAI1E "V R
§Am§®ﬁgﬁﬁ”@mmeMtﬁm);O%&%o%L\ﬁﬁ714ffﬁ@ﬁ@ﬁn
. BERMES A 2 2ARTY Iab—vavEgTTS, —F. ERISEETIHEGK
. ¥ 2219 “x=F—@3W” (Error Diagnosis JIEMYW, BROKRDBEENCTHONS,
TP FAITRASAEBEE. B F2A220 “=F7—OEERE" (Orerate) & ¥ A7
91 “EEBAEDKRIE" (Verify) TEESHhZ, ZO=F—OBEFETR, HL2BHRD
FBARRVLDELTWS, 25LT, ¥Ialb-YaviB¥T¥5,
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4, Micro-SAINT BEQ PP SEFILOERR

Micro-SAINT 2HWTOPPSEFAEHERTITHIZ - T, £ 4. NUREG/CR-3515(3’
(LFORNLULVE—F EBEER) @ SectionA, 4FE#H (FF. MHRAKER) OSAINT
@Aﬁ?w?B;GSAINva:aTw”’%gK\OPPS%?»%ﬁ%Kﬁ%LKQ
iz Micro-SAINT OEZFWTEAL2RET I HFELRI L., Hicro-SAINTEZOPPS
TFAEWEL. BT, Micro-SAINT RO O P P S EFMER L. BiIrRHrBELLHE
DWW TH~L5s,

4. 1 ¥ AZEFTEHRHACREN

SAINTHMOPPSEFATR., F A/ RARMELTERSATH A DN IHMICHEK
E&%¢ﬁ%%”t9‘Cﬂﬁ@%é%ﬁﬁﬁ%btﬁﬁ%w%ﬂfwéamvawaﬁ.
ChARENS R EHEBOERO L FTRBRTEASV, £IZ T, Hicro-SAINT TRES
ﬂ%%ﬁﬁ%%ﬁﬁ%IU%ﬂﬁﬁfﬁﬁfbéﬁfﬁ%ﬁfﬁﬁ (normal) #FHFL, sbiz, (AT
ChAVRCEBRAE, BAMEEOKE. BIUERLORELRTTILELCEREH
WT. ¥RZEFREOTHEL L THEEET . SO BEEREZEE Yoy L LY.
%@ﬁﬁ%ﬁéh%%ﬁﬁ@@ﬁ@ﬁ%@%@ﬁ\Eﬁ%ﬁ%%oiﬁﬁﬁﬁﬁ

Wicro-SAINT RO PP SEFAOHERIC S - Tid. ¥ A2 15 (Define Task), 26 (Formu-
late Procedure), 36{&ux, Operate), 8 (Error of Commissicn), 9 (Correct Actions), 20
(Recovery Actions). 19(Error Diagnosis) . 23(Observe) B XU 24{Identify) &K ¥ A7 E
FEMSIOL A TEEREVWTERLE,

4. 2 HBEIRI~OHKGE

SAINTHMOPPSEFATH, #HEF A7 ~OFEEHECIEEEL ERIZL > TH R
BMICEELTWLEYEHTFrTHY, BLAVOEMS TEXSDVRERERN T Z &
LTw»wa,

ok H S E. Micro-SAINT CEAEINATHEEMEBLIUBES A7 ~O S H#E
FHALTRELE, LA Kk_A—VERLEZFRI2HEIRAI EHDVEF AT 6D
ﬁﬁu‘%v&wﬁﬂﬁmﬁﬁwgd<ﬁwﬁ®éﬂ‘:h%iﬁ?%tb%ﬁamléﬁﬁ
L\%wﬁéyx?lwhﬁmEﬁmtT%EL‘9172?@%%?390%ﬁﬁkb1
Tactical (2. ompll D) 2HE) AV, iall <= 0 25F A7 5~ iall > 0 e
9x76m%ﬁ?6i5@%M%W&mw1wéo:@;5K\ﬁ@@%#%iﬁ?%@ﬁ%
WoeENhDEROERE., FAZ Ry b T— s DETHEBBENDIBHFLObHCHLTAY (K
A DI E RO F A2) DBeginning Effect (B.E.)# B\ itEnding Effect(E.E.) TEHESE
NnNH,
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Micro-SAINT BROPP SEFA TR, ZOLHIREREZAVESBERRICET 25 AIH
THHhTWa,
g2 2-%A25, 6 (FRiallzfEH, #R27 1 OQLE THRE)
A 23> F A2, 16 (E¥ialleEHN, ZAZIIREE T
FZHU—-Z A2, 26 (FHialdeEH. ¥ A7UOEE THE)
AP 5 A28, 29 (E¥ial4%fEH. ¥A271T0EE T
% Z718—% A 230, 38 (ERialsk{EH. ¥ AV ODLEE TRE)
E
E
E
E

xmrL.)

_n_,,--.)

A 20—F A3, 39 (EHialskEH. ¥ AZ300EE THE)
23908 R 231, 40 (EKia0TE2ER. # 2 2390EE TRE)
F223—-FA216. 30 (FHia08%EE, FAI3IOEE THRE)

22305 2216, 34 (ERial3&EE, #22310LE TRE)

22115 A2 16, 18 (EHsa0b, sa0d%EH. WFhb ¥R 1TORE THRE)
22218->% A 219, 22 (FHsalT®{EF, ¥ A7 18@B.E. TRIE)

Z 2219 % A219, 20 (E#sall, sallzEH., wFhbyrI=zlb—ar

YFUAEFERALIIOBE THRE)
FA7U—-F 2220, 12 (K#sall, sal8% M. sal7iz ¥ X 7 18¢B, E. . sal8it
 ZRIOBETRE)

4. 3 HIHEBOHEH

SAINTEOPPSETFATH. BEEE0ELHETHOY 32 —YayEB8WT, O
RNLLVE—FrOMBAEZYa VA, 7T KARERTWA LSRR, DTOHEEOMKTLE (F
BiE, E%EE BRKE. BNMZSOEE) 27-TH5,

A2 Fy N7 — 2 ETkRE

BHEBOREEEFEARIIL LEK

(RFFEL AFARRERRA 2B L AU EREAREERELRETTHS —2)
BERBORESEETHNER L LA

(HEEAFEREr =T TAUFICRFFY AT ARRERALEBLITLES r—R)
EHEEAPLEF Iy vrarz 7 —0EHK

EHEEANLEa2Ivyarvz 7 —OEHRK

EEERRVEELVWREEETB & R - ok

PR

IRGOEEE. Hicro-SAINT TRESASLEROER - FAOWE, 7 27 ORelease
Condition(R.€.) . ifXic &k BK/NHE, EFEOSnapshot ERBESTFALTHEZIND,
RE. FERERTIEROBEORE. KANRBRE, FAZ Xy V-7 T TORELER.
AR EICH DY A2 OBeginning Effect(B.E, ) & B W idEnding Effect (EEEYELTES
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TE5. UTREKFIBEOHEFEOHEMET Y.
(1) #R7 3y T —27 ZETHREOKFLE
“BEBOBS” ¥RA2 (§A711) © EE LT,

endl2=1:
opwintime=clock

Z 2 Tendl] REEETHNAOKTERTHEETHY, BT S22 (FR7

41) ®R.C.THWS, end2d=1 ¥ T2X7T. opvintine B EEEITEFHE 7 WHH
AFL. v 3al—va B clock PELLKBRETSZET, ERETHREE

pEEEh D,

“LaFLOBLY FR (FRA233) @ EE ELT,

end33=1 ; ‘
syswintime=clock

o Tend3d it. VAT AREERAORTAETHETHY, “BT7 FAS (Z
syswintime ¥ AT AEE

Z741) @R, C. THWH., endd3=] ERTEXRT.
RET B LT

NRAQERTER®EL., Izl —ya M clock 2HELL
VAFAGERE (TI—2RALVEEBALHLSE TORBE) BERSAD,

“grT” X RL (FAIL) BT,

R.C. LT, end2? & end33

E.E. LT, if opwintime< =syswintime
then clock==opwintime

else clock=syswintime ;

end29 & end33 1z, EHmETHARABLIVVATARENNRCEHF AR T TAHIL
RIOFAZOBRBENRL IS, opwintize & syswintime @5 BRKEVWHFZ, ¥
Salb-—a v clock ~NAT S,

CHHMEERE. BEOSHE— K OExecution Tine Dats THRAFTE D,
(2) REEORSEETHORYD /RBEHOKEHLE

“ge " &y (HAZ41) @ BE O ELT,
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if opwintime<{=syswintime
then opwin=opwin+ 1
else syswin=syswin+ 1 :
“BEmBOBL” 222 (FR22) BIU “VATLAOREL” A7 (§A733)
TEFERFNREINT opwintine LU syswintime O R/ZLEL, GIEBNPE
HHhITEEEOEL, BEBAESThEYATLOBBLLT. 2hZThoBEbE
1% MA 5,

GHMERERIT. BT ¥R 7O THEIZSnapshot Datal LT, Z7 A AV RRFEN S,
opwinZEE I & WsyswinZE#H @ Snapshot Data” 7 A A ENEF N “opwin” 7 7 4,
“syswin” ZFANATH D,

(3) BEmEBoAIvvarzd—/a3vraryz?7—EHROHRALE

“EmmwhY FAFZ (2RAZ13) @ EE ELT,

ommitzommit+i ;
“EEMEBW FRS (FAZI4) © EE ELT,

commit=commit+ 1 ;
CEHOY Ialb—YaYETCBYIBASLBICRENBVWORIEKEZERT D
e OE® omitB LU commit 2. FAFAOZT—BRELEESC] ZNRE
R

BRI, “UAFLOB/LEMT FAS (FA218) MR Snapshot Datak LT, 77 A
AMCEHE SRS, omnit FHEPB X CeomnitZ D Snapshot Data” 7 A A ETHLEH “onpit”
77 AN, “commit” ZF7ANTHD,

(4) BEERFT - EFLWEREL RIIZENEIT - iR OB L H
“TELWERE” #AR7 (¥A29) @ BE. LT,

icorrect=1icorrect+ 1 ;

—FA@OY Ial—ya2ryETEBTAELVWEEORKAHET I ROOERK
icorrecti ELWIREZ T -7 HI 1 #MA S,
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CEBHIRELWERERITRER" FA27 (#2A710) o BE LT,

if icorrect==

then firstrt=clock:

icorrect=1 O, T LEFNOELWEELIT-LBEOREAE firstrt LT
T S,

AR “V%?Ap&g@%%ﬂ#féﬁ” A7 (£ A2718) BEa#zSnapshot Data & LTk
ﬁéhéaﬂmnt%#@SMMMtMM774»M'Thmn”774»?b5o

4., 4 TI-LREZHETILIEE

SAINTHOPPSEFATIR, YIal—vavOEFTARABEEEITHERT AL
SN VATFAORESETRNADZOESNATVWS, TLT, BEOAOEHNDY A7
THD TI—L" FRAY (FAI3) RHEORAORPDIAITHS “ERag0s A7
" gAY (BARZ2) EVLRERTTHLOIECR-TRY (HFAQH—FI12300 . 12500
THE) . EbIE, BEONRAR “TIFT—L" FRAIFAKTLERAT, bLATHENNRAD ©
BERHOFAT FRY (FA22) . “BEERHEEE" ¥Ry (FR25) . “E=F-0
FREERNT ¥AY (FARIE) BB Wi “TIT—LEAFBRERR” A2 (FA715)
DWFhPEREFERLTWEES., FOFXRZEFIEL. MEOZAE “BR” §22 (52X
2193) ~EHBESIERSTWS ((HBACH—F LI600THE) . Zhid. EEERT 7 -
AREMIEEEHEGPRELIDLTER#E L TWAREFI. bLT 77— 2BEELLS
ém@ﬁ&éw%miﬁﬁﬁﬁﬁﬁ%ﬁ&<&@\ﬁ%%d%ﬁfutx%ﬁﬁ?%#%?&
3,

Micro-SAINT BEOPP SEFATiH. BHRENT T — A RANEEFT LR TE R L -G
EERDELOIKBOF->TND,

“FF—AN"T FRZ (FARAI3) KLBWT,
E.E, LT, alarmtime=clock ;
“gEEs” Z 4 (¥FA2Z13) @ BE LT,

if alarmtime<Z=-clock

then clock=alarmtime ;

Thit, ERETHSAR BB FAI~BoRBATITLT 7-AFREEL
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TWRES. Y Ial—vavoBERETI—AREELEEACEY PLET,

4. 5 ORNLLE—IrORBERELNDIFEAL F O
ORNLLE—FrOHBAOERIZEIHALPCE>LOFEEMNALN S, Micre-SAINT K
OPPSEFAOERTE., ChbDFETLI2RFOFTTCLEORSZERT B, HEVEE
HEYTHhIELTRDLINERO LS ITHBT LI,
(1) T#sal3DF
HEAKLTLESAINTOADT—F T,
19800  ATA,21,STA,SA,,8,UF, 7=
ERATREY, Ihid&koisd

03000 700 CALL GETSA (7. VALUE)
03100 USERF =VALUE + 1

LhE S ThOILEPERTS, T2bbFR72OMMBE(,..21,STA,...)}), YRATLE
B8 (...54,.8....) #o—¥—FHEKT (... UF,7x) THELALECEE®RID (ATA
L), - EBERT TR, VATAERT OMEEKY (CALL GETSA (7.VALUE)) i
w1 A tns e ( USERF =VALUE + 1) #E7. Zhi. “EEREOCKRE FA27 (FR71
1) »B E. LT,

sal8=sal07+1;
LF Do EicELY, LvL, sal8pk. “EHEBECRIE" (FA21) b “BEGACES
”(?Xﬁﬂ)%%ww“mﬁhmﬁﬁ%#”?zﬁ(?X?N)mwﬁﬁ%#&bf‘ﬁﬁ
iﬁﬁémi%ﬁﬁﬁﬁfébtfsvaymﬁ—E&uwﬂk:iy93yzﬁ—@ﬁ(
sald) OFITH 2501k KANAEEBEBEERTHNIZ D, A2 OV -y ADR
FEEEPRDHDEI IV E—OETFTHD., E-T.

03000 700 CALL GETSA (8, VALUE)

LE %, Micro-SAINTHROPP SEF A Tik. #FAZIIMBE ELT,

sal8=sal8+1;
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k#éu
(2) 222068 A2, 21 ~OHEEMH

SAINTOAHRT—F T,

19700 CFI,21,22,4GA,7,8,54,,20%
FheTEY, ThigZR7bBFRAZ0~Tsa08<=s20TOEHET. 2AZIDBOFT R
27 ~Lsal8 > salTDEH/THET B EERZRL TS, LHL, TOEHHEERSFAZIBRE
FARFEBIEIT-TWBOT, LEAFRFALZN, HOVY—F v ABREFTENDI LIRS,

T, Micro-SAINT FEOPP SEFA TR, ZOEHfAEETLEN.

salf<=35a07—1
sal8>sal7— 1

(‘:-a-%o
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5 Micro-SAINT BRO PP SEF N OHEFRM

HELH® UUFORNLLVFE—FEEER) OFHAEZY 2 A 7 (XEOMHEC. 3)
Tk, BEARE TS (BWR) S ekt 3kLee s (XM (3) Tk 2EE®E
L# ; Main Steam Relief Valve 272 TWwW&#, LLT Safety Relief Valve sSRV EREF)
BMEORRY T VA ZHETIEDOSAINT2Z-FOVFIATF—FHFEATND, T
CF—FZ%EE LT Micro-SAINT JROPP SEFALOHEFME T - T,

OPPSEFNE, MIFALLS LT 2FH MY T VAL STHFAZ Ry N7 — 27 DM
EBETLZAMLBERR2 N, Thbhb, Xy FP7—2ROW D0 OREEGERB LTS A7 ETR
BMEP2EEThELIVEIO>RESATVWS, FETEHEFIZO>WTE, 8C. 10L5%
BHRAFHEENATEY, ZhizkS%, SAINTOANF—FDEORBELEORIEE
ThEFIWIOALVRANF2rarBFRC, 2TH5, ZOEBMRCEELIERELLUT.
VFYAF—FLELEILETS, OV TIATF—FYOERCLFEMABREALNT, ABET
i, FhLORHLIZ oW TERALEDE, HEFZHORRBIZT>NTHR~S,

5. 1 HMLEREAREMY T VA OB

(1) ExB4AHEIMORE

TIVRE., EBROWNRENTEEZEIATREY, EEES, MR F vy I T, VAT A
SHEREEEHABLTWEZ L2 TERRBLELIATHD, T4bE. AHBEREV 7. &
KBV T, BARKT—RA Ry FREERETTHY, EFFLEHIAR(ECCS :Evergency Core
Cooling System) B L OB T AR EE %4 #1% (RCIC :Reactor Core Isolation Cooling) AS4F#EIK
BCHD,

(2) ZERR4AH®E
SRV IED, HARZSEmb2<MAREELAT TR, ELAR, Zhitis, A4 v T
METHEMLAESRVEZMEULAZI LR TEHE. HURMT S,

(3) BPHE

BB A EEICESE, BYHKERRIR ‘Residual Heat Removal) THE MK 7 — A %%
#L., SRVRALOESOERETHELEREPRIKRL, 54BEEY, SRVHMAHME, ML LS
LR ADZRERTSH, ELEAALTERHETERNWILEBEICR-RERAT, EFFERX
CEF—EVA2FEHTrY v 745, ETFFEELECEE. RHROERYORKLELIH 7 —
NOBRCZHTS, EARPEWT, BETFRMOHEFELH S,

(4) FjsikeE

E¥Fd. HEZLER b O0RERRTHELET 2, RFFALEIEELTWS, 2
OHEARYIRBIVDVHEAT A Hy T RELEER, AHARS T, BHEShs, 7720
HRESEILITEEREILSL D,
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(5) EEEXEL A7 A
BECEELEVAT AR, @ TESR © HALAR. O BEMBRERLY—E 2K,
@ ELEFANBERBLY O BIREHRAHNLTHS

5. 2 HLESHFBAIF VAT FOFEHRLFORL
1)@&%m;5£ﬁ$%@%&&@&$ﬁ%

MG BLUL, ~OREELIVEE~CHECESESAINTa2—FAANT— 92 4E
T30 FRE, ELRIFSAINTI—FAHTF—FORIIKHBEES LA TR, H
L., B BLUL oEE ((f#C., 288) TR, BE¥ER2v2WMTIANLDCFIRETH
BEENTVIRITAEHTHORRZEOME., BLIUVERERIAMLTILHLEREEFIRE
OHIRIMEFTAIEREEEATWS, ZhAL0H (623) REHAEH, “BE" FRI
F2203) L “FEORE” FRA2 (FRI1) OEFRIETHELREEONDI~ETH D,
LdL, 3 C., 2RALEERHOEBIVTHEEORICESSKSAINTa—-FALT—
90%EH\Wﬁbtﬁﬁ&}ﬁbk%®kﬁofwéo?&HB\%%ﬁ@ﬁﬂowfﬂ‘
FhEFA2BOBRBEELTWESE, ZOBEBERSAINTa—FoFTERSATNA
v, T, FEEOKIZ, FARIUBTRELZAZIIOCETHHEOFRLLTEY, FX271E
ODEFHREORKIIT AL MOEFIER-TWD, ZTOX53R R0, HAEMIE, §if
DEBBELVWHDELT, FRZVBIVFRAZIEOETHELFHTLIOIDLET S,

5. 3 #HLEREHBHALTIAZREWETAITY

SRVHEEEL FVAIESLFRAIFy b7 —2 2 HWicHicroe-SAINT ROPP SEF LD
FANFLOBESES. LBIVES. 1ERT,. ThOoOKERIINEGY Iab—vay
EFTCELAEET— V3B HRELELOTHD, Th, £5.1 R¥RAI Xy T—-0R%
TR, BEEEATLVWESBBITHL RO L SRR, EE8AReRHETHICRL S
WHERLEBE, BIVEEEANLEzIyvarsI—btAIvyarvzT-0&EYK
ZonWT, EOEHE, BEEEERLIVOBKRELR/NMEEZRLTND, MRETHy 2 NOHER
SAINTHROPPSEFLOBHHEE (ORNLVKE—-F?p. 30 THD,

5. 1BLUES. LOERTIR. Nicro-SAINT JROPPSEFAKLZF A7 Ry b7 —
sETER. BIUEEEPELVRLEERT B2 RICLE LEMBESAINTHROPPS
EFALERTELZoTWS, T/, Micro-SAINT BROPP S EFATit. BEEREOREH
BRGOREEAHBEEbIT, A3y vaveI—AtaIy a7 —HEHEAEC
BMATWE, ChbOHER>NT, BoCEALNAZLR. 4. 6HEBLUS. 2EHTO
ERPLLELLNDL5K, ORNLUR—-PEFRENRSSAINTHROPPSEFA~AD
AHF—2 LABFEES 1 IEFBELTVERLSPERELLVWIETH S, HlAE, O
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RNLVE— O ITE, EEEFAELVWELSEETEHLENICL LR OENMES
6304 Fhr R ENTWAEN., ZhIZSAINTHOPPSEFADCAHNT—FPLEN TS
Rh., HUBRNIETHE, Mk d,. 185HC, 30EM4. ~OBEFL., 5%C. 20
SAINTZ—FAHF—ZOEREFIIS “To¥y—I2RERE" FA27 (§FR76)
OF R ETHBBBOBO—EBTHAIZ L. BIUMHC., 30EH2, ~0EER2L ©
TH—L” FRY (FR23) OF AL ETEE (BFREADLT F—LRBAE T TORM) 2
MTHTHIZL, 2Z26hbE 2 LEHERT I LARABRKEFERZOREAMCIL
B, &bz, f8C. 3IETRLEEMI. ~oEETE., “EEFHERECICET S EAN
BI” 2227 (FA23]) OF A7 RTHEMES 00D THAETFTEIRTWEIZ b, KHHEE
EEAEEEELHBTANIC. PR LD TR IOEFTHMGLIE) L ¥ 22 OERTH
B (600FD) #iZ7-BEo 3. THARBLTWILELLASZLLTHD, BEEAMBIELW
LA METHMAP RN > EREET A I OFBIRORNL L R— MR RSA TN
Tl AEBERETILATELS, BLR— M HAKEORBEREET S THA S I LT,
4. 5EHBIUS., 2HTHEBLAEA»LELTHHERTE R,

H5. 23R Fxy h7— 7R TREMORHEELZHNEERERLHNTERLELYFDT
HENH, M, BETRLESAINTHOPPSEFLOENFERLEERLEMETRLT
W3, BEOEENERIE. WBOPORNLLF—rORBLEFCTIAANEOHIZRLEND
FEEEEZL-TAEALELOLAAMTE S,

iz, Micro-SAINT BROPP SOBFTHEEK 2 WTRFHEML S,
SRVEMHIsFUIATHEH. OPPSEFAZFARAIFy NI -2 0BBRATH A AART I -4 E
g, “BE” F RS (ZA2) . “FEOBE” FRL (FA2IE) . FI—DFATI
—2830AET, “EHETHESECETLIEARM" #R7 (F223]) | HlHEE&RACE
BAL v FERELERTIZIRAIE (FRAIILZAZITEOEON—T) | “VATFTLEE
OFLEHE” FA7 (FA218) | HEZERAEZ LD A v FRIETTF—OBE - REF R
7 (#RAZVWOHBA—T) . BIUHBHEEGEAC LI  REZOL T —EEOLDO
g25 (FRA220, HOA—7) 2 FELIERE, ThoDFRAI05E, ¥ A7IT, 18,
X I—FRITHY., T, FRINELFAIIEOF A RITHBII—EBIZLZ-TW 5.
THUAOFRZ (HAWEFAIE) OFREFHEREESM (ERSH) THEADN
TVnEH, ThOOEMAEIUBLEDORES. 2THD. £5. 2OFHEOWMITRSE
NABOR, 77— ARETTORME 31.18) . ZRAZ3OERTHERM ( 8008) BLT
g2 p 8OEFER ( 3008) 2 miieiE (17418) BRES5. lEREhLZFAZ7ry M7 —
rETHBOEYE (174473) KEEFZFL W,

RCEBEEADDIVIIBREMEVWOIFI—RAEXL2VTRFT 2. 2022027 -0y 3=
L—vav1EYY) (SRVEMYFIFTR., IEOYIalb—r20 T2 6EORERT
ArbihoTn3) OMFMEE. FhAFN0 8866 (=0,0341x0,99999x26), C. 0103

(=0,00316%0,133%26) Thd, LZAHRNNEOY I =L —a y ToRIER. £5, 1
ERLELS ., BASAS I —1. 0178, REEMEVW T -0 0160 T, HRELOBOD
EMER AV, BREBYRKREEIROPRVWRAEMBL =7 -TORESKEV, TOMHK
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SWT, RHELEERIES. 4850 2) TdT 5, TRORNLIVF—MORBRENDEDXR
¥, TORERALLT, HEEEREARIFLER S TWRILBEALELLON D,
KIS —OREBEZAI 2y N7 — 2R THMCEX3EBI 2 WTHEHET S, RS, 1
. BAEERDAIVEEAREVWOF—RIETLRAELEY Iab—Ya DI AT
R — s ETEROERSBEHGETRELE, =7 —BRBELEY 32— ayI000E
g, SHUEITHY., TOFAI Xy T — 2 ZTHHOEHFBHTH S, ZhICHL
T ZF—REORVBESOEHEIMBTEHEY . FOER. =7 OB - RuOB L TEE
CEERrEL LIV ALREEZLND, BME2o0MRFHF LY., ORNL LA —FE#E
CHRESEELABITEREDI A Fy NV -7 ZTHBOERO -EE LT, =7 —-F4HK
2. KBEEOESREL. TORH=I—oEEIEEEREL, AFFTOETHRROTHIEZ.
NUREGLE—FOFRIZEARKRKEL R LEELZDLND,

5 4 Micro-SAINT OEARBEERBLIVOPPSEFAORyY P T — 7 RACKHF

Micro-SAINT Z2FAWT. FAZ Fy hU— 2RO BORLEL R LRy RBER L
BOPPSEFATANOA TS Xy N7 — 7 RETHELEZ LN DRSOV TR LT,
EORRIEOWTUTFIE~S,

(1)  Micro-SAINT KB 57 A7 RITHMSHOBERES A ~DOINHE

Ry EABBAEESHERTIRBEOEVTH VoY Iab—Ya TN, FFREENER
EFBESTHOBRIA~ONEECELTARY —F, Y32 —Ya Vv ETEHEET A
—5kbfﬁﬁbtoﬁﬁﬁm‘?2¢%ﬁﬁ@ﬁ‘?ﬁﬁ:m&@\ﬁﬁﬁﬁ;iﬂﬂwm
EAHEET R EAVE, ARy —FELTH, 1RBETL5,000, ¥Iab—v=a &7
E¥ L Uik, 1.000E, 5,000 3B&CS 10,000 (—#30,000mEFOr—R2EY) £737
R EELTRBAY., $RAEOEERHT O, LEE~10,00EFOEAKER T,
W.00EE S DEEEEWEFr—AbEH, SHIF—AEHELL, TORBREXRS, 38
TUES. 3 ~ ®5, TiEd, 5. 3k, £Y Ixb—vavEBWTIHREEALYS
A7 ERBEMOVABICEEREL2FT., SOEHBEShRETHMS LS, ERS M ER
LTWarErtd EEMREMTEXSaL®dey - A3 N/ 7HE  (Kolmogorov-Smirnov
Test) #4TVvS. TOEELHETHLE, 22 TLEE~00ERORREAET V—T A,
10,001 4@ E ~ 20,000 E m AL EEHE SV —7 B LI L,

Ay — FBIURELKS AV —7HAL —ATE, ¥ Iab =Y a VEHEAASNE
PHBERLE Y AV ERBEHOESERT, BRE~EJMELTWS (RABRE(.07%) .
ThigH LT, EEEECEGBE 6.0 B) ~oREEL2VTE, v Izr—varyEiTE
BARBLRDEEB LT ALV o EmE R, HHELOMED, THEOTNITE -,
%kﬁﬁ%kkﬁwoit‘wfh@#—?%@%ﬁiD%§E®&5ﬁ¢é<\%ﬁ%&ﬁ
EEEALTWDHEZZLOLNS,

K ERBRESEOERSA~ORNRELOWTHRFNT 5, a4TTur - AINV/THE
m‘Mﬁ@wﬁﬁ%ﬁﬁtwﬁﬁwfmﬁﬁbfﬁioTw%#(E%ﬁ)%ﬁ%%ﬁﬁﬁ?
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DEIABEEREO—ETHE, HEEERTRELL TR, T—7ontitHBRoHORE
D5 ERACERHVE, TOBRKRBEXDEFAEIEVEEERSHEFEEL TS LW
A5, TRV, ROLEBFA S,

) YIal—ialryrEFEERALZVWEYESERSRS.,

b) ELE L —FELT, 15,002 BWEHELY 1 2HEVWABE0R B ERSH~OHEEE
ﬁgwolﬁﬁmﬁ\V§JV~93V%ﬁ@ﬁﬁyﬁWHEﬁ§bﬁéoLtﬁof\
FITEBAELTERNWESR. VI —VYarBEREORBRY—F~oEFEERET
AUNERD D, -

¢) ELELLT, BLBZAN—TARAWEEELY, ALE IV —TBEAWESGTORD BE .
HAH~OBEESEREY, TOEME., YIalb—va yYEffEERPRNEERELR
s, WEEFEES SO00EMETHIE, SLBOER. BHFRCRLAEERLYE
VEBIALRD,

aAEIOT c AIA/TRELAVEAEECRERRLEL T, 1AEBLIVSRARKE
OEAEE (critical value) 2%5. 3EFT. BARESIALOEL YK ThE. Hik
NEEOBI1%HBENES%OKRETHERENRDDLEE LD, SHEFLEDBF—RFW
Fhb., 1%BOKETCHERERRWEEISREHETH S,

©5. 3kiarEdnr - RIN/ TRECBVWTERST~OBEES —FEH -
B —F15,000, BRI A—TARRVES —ZAORFRESEFT ., REF. RRERRE
HHB. MMRY R EFSHTHE. HAHABERIBTHINE, /77 ETHKLEZZ, B
H RBTALIEOR, TP, BERESHOEASHOERETSH Y. ZThRETHIE
ENEEERATRKENEEZ S, WIhOs 2 bEEEREC. HEL. FROHERL
TWHLELDY, ESROEIFABRECBR~ELPLEL,r THD. IAREEREAERE
LOAENZLeERL, £5. 3RRLESHREL-HLTVA,

H4. 4~K4, 7Ty —F. ANV —TRBALTHLI/—-A2FLHTY Ial
—y a VETERENAFA—FLLT, Hr—AOF A7 RITREACERSHEFT. BLEAY
—FELTIEAVESEOES BEPT L. FRVRERNTERLTVWILEER D, BK
S FRRELTHNEAE S N— T HER S THEEHUOSHERLTWAZE LY, BE
OBIREERLRNEEILND,

(2) HBRIRAIZ~OHEEEGOHEME~OIREML

¥, 1ODFAIIEI OO AT IERNESETOIEMA Ly P Y- BTNV EHER
L. v 3albeya v BFAREET AT ~OHEHEOHEE~ORRIES L LKy —F
BRI RETEEI W TR L. '
M5. SKRLEIAZFy P 7—2 %RV, VIalb—vavEfEHEABIPELAY —F
RBEEGIC 52 2B BE R L., 5. 8MFy b7 —2 T, ¥FAZ “Prob.” LYH%E
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LWEERT, #A27 “Taskl” ~% 27 “Task3” onwFhhr~o+ 5, “Taskl”™ ~ “Task3
" T, FRENDOE AL ~OSERIRERMEL., FA 2 “REC.” KBWT, FF R T ~D5
BEESHHE. REsh3, 207 oA 0 00HEKBPELETTAZZLEZLY, Y32V
—y a v EFEEEHTISEBEONESELTFZIILATES., TOFERZES. 98L&
CRS5. 10icmT. M5, NMEZRLERRE, ARy —F=10F ¥ —2AThbdH, KLY, £f
2 A 54, 000k T, IWEMREN., ZhicsL, Sy —K=15000 ZRAWEHEGD
SENES. 0THD, JOFr— ATk, BHERK b~ KITEEDL,000~2, 000/ T
BLRELTWSA, 4,000 FLAE O BRE~OREMER, MEFCHR~R RN,

BLEE D, Micro-SAINT ORERMSIEFSOREKME, LB —FEEKEL, ¥ I=2b—V
2 L EMFAEKLWL,000 @MRFETIR., REERENEELS, LER-T, Thid, BiFfER
Kk%<%§%&&?£5ﬁ5%?*7FV—?%%WK%%?H\VS:V—VaV%ﬁ@
BBIOILEY—FIZBELTRERFEZITY. RAEOEBLITOLELS S,

KL, BBBEESOBRE~ONERIIBT A S ERREONES LY I —Y 3 VETH
BEOMEILSWTRHELE. BREEBLTR, BHEO 220 % A7 ~HEMI T S HMZ
vy FT—2FBFAERAN, —HOF A7 ~OHEHEEIL, 0,01, 0,001, 0.0001D 438D
AR, 100,000 DY Iab—yarvifioRk, TOMRELES, LIKmT, REET,
vial—varEFER, B3, ThETIRETLEYI=2Vv—2aryTogKRESTOF
WiEs BABETRLEETHS. HELVEx0SERES01, 0.01, 0.00IDHKHE. ¥I=V
—y g VEFEEAFRFR, 1,000 B, 10,000, 10,C00EEA ETHIE., BEEREICYN
HLTWAORE DM D, 2hi), BMENSELZRLEY MV — 7B TR, FEEEERRO
WREEA100 EREM FEZILIRY Ialb—vaVEARERETHELIWIERETR S,
BE. TORNTIR., BB —FELTIEHVES, 15, 0000AKy—FERWRy— AT
. EEEREORREEERS, WHOLK Y — FARRECRETERLEE T, HEHE
2400 HEEKRRZE5RYIav—ya yAHAREYLEZEZOLNS,

RIZ5., 3ETH~T Micro-SAINTJEOP P SEFLOBFHERL BT, HESAE=T
—ORAEE L BRELOBRELSVWTHRH L., B5. 122, ELWERE. BEEh=7
. BAEREVCIT—ORARKOBRE~CNEEEF L, TV I —Ya VER
AR THY. SRECEABAKIEARETHRLLEETHS, ML, NINEREOY I =L
—y 2L TCALT—ORAEBERESZINELTWD I EASGRE, ZALY., Z20xTT—
RAemBLERECRZR. VIal—LarEFARORETHRRAVWILEAEELL, £2
T FAZ16 “FBRTOBRERE KET38EIAI~OFBOBEDIHELRS. 60
FREEELT. BFI00,000 Oy Ial—valvEERFLELIA ELWEE 20
TS5 —ORARKLERELORE, ZOo0Fr—ATRELBRBIFRLER L, ZOZEL
N Wicro-SAINTO RN SIELHETET7AS ) AcBBESS S WAL, Ll H
Fa? S ARTROPCYZ N ThDHED. Pl FLAONRERFTIIERLI—FEL
TRATETHY, TOREERARIE> TR,

(3) OPPSEFATOBYELRENRBEEOHEN

OPPSEFATI “BER” #x2 (¥FR7123) “FIAOCRE” §A7 (FRA21I) BLU
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S TORE" FR27 (FA236) RRBWT, PAENEHNT~EHABK, 3¥T~xF
JHEZCEB LI UETTREBARCIELT, FEASHFELRVWHEER LY A7 EITRE L E
BiEL T, Ha0dARAIOEFEBMELTWS, ZOLSRERNL2 —EOEERFA IR Y
F—reRHTE5EELTIR. B5, BZRLEIBYOFEAELZLADS, HF () i1
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IBM 370/3033 Job Control Language

FOR USE WITH SAINT

*p, .

00100 //BEKSAINT JOB (21722,18),'SAVE6522,72 BIN C',TIME=(1,30),MSGCLASS=A
0200 /*JOBPARM LINES=10;CARDS=1000

00300 /*ROUTE PRINT RMT45

00400 // EXEC FORTHCLG,PARM.FORT=MAP,PARM.LKED="QVLY,LIST',LIB=FORT,

00500 // COSIZE=384K

00600 //FORT.SYSIN DD *

* % * [SER FUNCTIONS GO HERE * * *

04600 -//LKED.IEXLIB DD DSN=TZA .SAINT.HEX1,DISP={CLD,KEEP),UNIT=3330-1,
04700  // VOL=SER=ZX4444
04800 //LXED.SYSIN DD *

04900 ENTRY MAIN

05000 INCLUDE HEXLIB

05100 OVERLAY ALPHA

05200 INSERT ATASS, BETAXF,BUILD,CNCVT,CONDIT,CVT,DATIN,DET,DFAUS,DFAUT
05300 INSERT DISTR,DHODS,DSWT,ECHO,ECHOS,ERRIN,GEN,GTCHAR, IMODFN, INIT
05400 INSERT INITS,IRATT,ISATT,MAP,MODFN,MONIT,LPACK,LLABL,MSWT

05500 INSERT MTASK,NMOD,PERTXF,PLOTS,PRABA,POP,0UTPT,PROB,RCLEAR,REG
05600 INSERT SGEN,SSTAT,STATT,TASK,TCLEAR,UCOLL,UHSTO,UINPT

05700 INSERT UPLTS,UTIME,UVAR,VAR

05800 OVERLAY ALTHA

05900 INSERT ATSET, COLST,ENDIT,FILEM,GASP,GETIA,GETPR,GETRA ,GETSA
06000 INSERT GETTC,HISTO,MODRF,NFIND,PRIOR,PUTIA,PUTPR,PUTRA,PUTSA
06100 INSERT PUTTC,QRANK,RMNOVE,RPLOT,SCHAT,SCHED,SCOND, SSAVE

06200 INSERT TIMEQ,TMARK,UPDATE,USERF

06300 OVERLAY ALPHA

06400 INSERT SUMRY,UOTPT

06500  //GO.¥TGIFO01 DD DUMMY

06600 //GO.FTO1F001 DD DSN=&&TAPE1l,UNIT=5YSDA,

06700 // DISP=(NEW,DELETE),DCB=(LRECL=136,BLKSIZE=3724 ,RECFM=VBS}),
06800  // SPACE=(2400,136)

06900  //CO.FTU2F001 DD DSN=&&TAPEZ,UNIT=SYSDA,

07000 // DISP=(NEW,DELETE),DCB=(LRECL=136,BLKSIZE=3724 ,RECFM=VB5),
07100 // SPACE=(2400,136)

07200 //GO.FTO3F001 DD DSH=&&TAPE3,UNIT=SYS5DA,

07300 // DISP=(NEW,DELETE),DCB=(LRECL=136,BLKSIZE=3724 ,RECFM~VBS},
07400 // SPACE=(2400,136)

07500 //GO.FT04F001 DD DSN=&&TAPE4,UNIT=SYSDA,

07600 // DISP=(NEW,DELETE),DCB={LRECL=136,BLKSIZE=3724,RECF}=VBS),
07700 // SPACE=(2400,136)

07800 //CO.FTO8F0O1 DD UNIT=SYSDA,SPACE=(CYL,(l,1))

07900  //GO.FTOSFO01 DD DSN=&&TAPEY,UNIT=S5YSDA,

08000 // DISP=(NEW,DCLETE),DCB=(LRECL=136,BLKSIZE=3724 ,RECFM=VBS),
08100 // SPACE=(2400,136)

08200 //GO.FTO5FQCL DD *
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OPPS Model SAINT Code

08300 GEN,SROA0,S5,18,1983,1,2000,1,98529994,,Y
08400  POP,,,9,10,,,,2%

08500 OUT,l,l,,,,,,,,,,,,Y,N,Y*

08600  DIS,1,CO,.15%

08700 DIS,2,C0,.85%

08800 DIS,3,C0,1380.%

08900  DIS,4,NO,16.5,4,73.,17.59%

09000 DIS,5,NO,31.62,26.4,36.84,3.16%
09100 DIS,6,N0,3.83,.07,12.,3.83%

09200  DIS,7,NO,10.,5.86,14.14,2.51%
09300 DIS,8,N0,11.9,1.0,70.,20.3%

09400 DIS,9,NO,48.12,31.03,110.01,20.75%

09500  DIS,10,C0,.5%

09600 DIS,11,C0,60.%

09700 DIS,12,C0,.6%

09800 ISA,1,DS,1,2,DS,2%

09900 ATA,l,,,,l1,SC,0%

10000  PRrO,S,,,6,.9999,15,.0001%
10100  TAS,6,LOGREAD,1,,5C,3600%
10200 ATA,23,,,,2,5C,0,5A,,10,5C,20%
10300  ATA,24,,,,3,5C,1*

10400 ATA,27,,,,4,SC,1*

10500  ATA,28,,,,5,5C,1%

10600 ATA,30,,,,6,5C,1*%

10700  ATA,39,,,,7,5C,1*

10800 ATA,31,,,,8,5C,1%*

10900 ATA,32,,,,9,5C,1%

11000 TAS,36,AUXOPER, 1, ,UF,9%

11100 ATA,17,STA,SA,,6,UF,6,54,,9,5C,14*
11200  TAS,31,WAIT1,1,,5C,832%

11300  TAS,18,WAIT2,1,,SC,70%

11400  STA,l,M*

11500  STA,4lL,,,FIR,STA,20,1000.,20.%
11600  STA,l10,,,FIR,STA,30,850.,10.%
11700  STA,22,,,NUM,COM*

11800  STA,33,,,NUM,COM*

11900  STA,l4,,,NUM,COM*

12000  STA,13,,,NUM,COM*

‘12100  TAS,l,START,O0,,SC,0,,,50%
12200  DET,1,2,3%

12300  TAS,2,INDTYPE,1,,DS,12,,0%
12400  CFi,2,5,ALV,,1,IA,,6*

12500  TAS,3,ALARM,1,,DS,10,,2%
12600 TCL,3,6,23,15,23,2,23,5,23%
12700  DET,3,4%

12800 TAS,4,SYSTIME,1,,DS,3%

12900  DET,4,33%

13000  TAS,5,PROBDET,1,,DS,12%
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OPPS Model SAINT Code (Continued)

13100 DET,6,23%

13200  TAS,15,PREDET,1,,DS,11%
13300 DET,15,23%

13400  TAS,23,0BSERVE,1,,UF,8%
13500 CFI,23,24,ALV,,2,IA,,26%
13600  TAS,24,IDENTIFY,1,,DS,5
13700 CFI,24,25,ALV,,3,IA,,26%
13800  TAS,25,DEFTASK,l,,DS,6%
13900  DET,25,26%

14000  TAS,26,FORMATPR,1,,UF,10%
14100  DET,26,27%

14200  TAS,27,PROWRITE,l,,SC,0%
14300 CFI,27,29,ALV,,4,IA,,28%
14400 TAS,28,INDEXED,1,,S8C,0%*
14500 CFI,28,38,ALV,,5,IA,,30%
14600  TAS,29,DELAY1,1,,SC,60%
14700 DET,29,30% '

14800 TAS,38,DELAYZ2,1,,SC,60%
14900  DET,38,30*

15000 TAS,30,RESPRO,L,,SC,0%
15100 CFI,30,39,ALV,,6,1a,,31%
15200 TAS,39,TRAINING,1,,SC,0%
15300 CFI,39,40,ALV,,7,IA,,31%
15400 TAS,40,DELAY3,1,,5C,60%
15500 DET,40,31%

15600 CFI,31,32,ALV,,B,IA,,16%
15700  TAS,32,CONCUR,1,,SC,0%
15800  CFIL,32,34,ALV,,9,IA,,Ll0%
15900  TAS,34,COMM,1,,SC,180%
16000  DET,34,35%

16100  TAS,35,TRAVEL,l,,S5C,300%
16200  DET,35,36*

16300 DET,36,37%

16400  TAS,37,COMM,l1,,SC,18C*
16500 DET,37,16%

16600  TAS,7 ,ERROMIS,1,1,SC,C*
16700  DET,7,11%

16800  TAS,8,ERRCOMM,1,1,DS,8%
16900 DET,8,12*

17000 TAS,12,RECOVERZ,1,1,58C,0%
17100 PRO,12,,,9,.867,14,.133%
17200 TAS,9,0PERATE,1,1,DS,8%
17300 DET,9,10%*

17400  ATA,9,,S%4,,3,UF,3%

17500 TAS,10,FIRSTRT,1,1l*
17600  DET,10,17*

17700 TAS,11,RECOVEK,1l,1,*
17800  PRO,I11,,,%,.00001,33,.99999%
17900  TAS,13,0MIT,1,1,SC,0%
18000 DET,13,17%
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OPPS Model SAINT Code (Continued)

18100 ATA,13,,SA,,5,UF,5%

18200  TAS,14,COMIT,1,1,5C,0%
18300  DET,14,17%

18400  ATA,14,,54,,4,UF,4%

18500  TAS,16,DUMOPER,1,1%

18600  PRO,16,,,7,0.0341,8,0.00316,9,0.96274*
18700  TAS,17,DUMFINL,1,1%

18800 CFI,17,18,AGV,14,6,S4,,16%
18900 CFI,18,22,ALV,,7,54,,19%
19000  ATA,18,STA,SA,,7,UF,2%
19100 TAS,19,DIAGPLAN,1,1,DS,9%
19200 PRO,19,SA,,20,1.,19,2.%
19300 ATA,19,STA,SA,,l1,UF,1,8A,,2,UF,11%
19400 TAS,20,0PERATE,1,1,DS,8%
19500  DET,20,2L*

19600  TAS,21,VERIFY,1,1*

19700  CF1,21,22,AGA,7,8,8A,,20%
19800  ATA,2L,STA,SA,,8,UF,7%
19900 TAS,22,0PERWIN,1%*

20000  DET,22,41%

20100  TAS,33,S5YSWIN,L*

20200  DET,33,41%

20300  TAS,41,5TOP,1,,,,,,SI*
20400  FIN*
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Function USERF:

00700 FUNCTION USERF({IP)
00800 GO To (1090,200,300,400,300,600,70G,800,900,1000,1100), 1P
00900 100 CALL GETSA(l,VALUE)
01000 USERF=VALUE+.05
0L100 RETURN

01200 200 CALL GETSA(4,VALUE)
01300 X=VALUE

01400 CALL GETSA(5,VALUE)
01500 Y=VALUE

01600 USERF=X+Y

01700 RETURN :
01800 300 CaLL GETSA(3,VALUE)
01900 USERF=VALUE+1

02000 RETURN

02100 400 CALL GETSA(4,VALUE)
02200 USERF=VALUE+1
02300 RETURN

02400 500 CALL GETSA(5,VALUE)
02500 USERF=VALUE+1
02600 RETURN

02700 600 CALL GETSA(6,VALUE)
02800 USERF=VALUE+1

02900 RETURHN

03000 700 CALL GETSA(7,VALUE)
03100 USERF=VALUE+1
3200 RETURH

03300 800 X=RHORM{ &)

3400 USERF= X * 2
03500 RETURN
03600 900 K=RNORM(8)
03700 USERF=X*10
03800 RETURH

03900 1000 Y=RNORM{7)

04000 USERF=X*2
04100 RETURN

04200 1100 CALL CETSA(2,VALUE)
04300 ' USERF=VALUE-.05
04400 RETURN

04500 END
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f153C OPPSRZEH T ) A ER L — b (BEXME))

C.1 Fiy+ ) AFRHERR

The scenario is

The OPPS is

OPPS Scenario Analysis Questionnaire

‘Prealarm Phase

1. What is the probability of detecting the malfunction prior
to the annunciator {default .0001}

2. What is the average time from disturbance initiation to
alarm anhunciation {conventional audible alert and light
box)? (range 0 to xxxx seconds) sec.

3. Is the pre-alarm indication of the disturbance a high
level indication moriitored continuocusly (e.g. MWe output)? Y or N

4. Is the pre-alarm indication logged or reviewed periodically? Y or N

If yes at what frequency (i.e. hourly, daily, etc.)?

Diagnosis Phase

5. Is the alarm annunciator legend associated with a specific
condition or does it identify a general disturbance
requiring more complex analysis?

general or specific

6. How many indications are specified in procedures to diagnose
the disturbance? #

7. Is the diagnosis terminated at the symptom level, or extended
to the root cause?
symptom or root cause

Planning Phase

8, Are the procedures written? Y or N

9. Are proceduies indexed? ¥ or N
10. Are the procedures memorized as part of the

immediate actions of a segquence? Y or N

| Y or N

11. Is the scenario used in training?

12. How many procedures are used?
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Operations Phase

13. What is the aggregate time delay before the procedure
or procedure steps can begin?

14. How many operations are performed by contrel room operators?

15. Are switch operations to be performed remocte from the
main control room?

16. Are remote operator actions performed concurrently with
the control room operator's actions?

17. How many operations are performed by remote operators?

18. What is the aggregate equipment delay time embedded in
the procedure.

19, What is the expected average commission error probability?
(default .00316 or enter #}

20. What is the expected average omission probability
(default .0341 or enter #)

Process

21. What is the average time delay from alarm condition teo

violation of safety limits (i.e. before which the operators
must complete their action)?

Note:

This limit should be based on estimates which take into
account the variables of the scenario being evaluated.

Y or N

Y or N

secC.

S5€eC.

sec.
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C.2 #Higo F U A S COPPSE VIV EEFGE

Operating Instructions

The purpose of this section is to describe to the user the values to be
changed to customize the OPPS model to individual purposes. Several
editors could be used to edit the SAINT code for the OPP5S model. The
purpose of this appendix is not to explain an editor but to describe how
the model is altered for various inputs. The explanation will consist
of the question from the OPPS Scenario Analysis Questionnaire {(a-4), the
default line to be edited, and what editing is required to incorporate
the Questicnnaire data in the model.

Prealarm Phase

L. The guestion is:
What is the probability of detecting the malfunction
prior to the annunciator?
The default line is:
10000 PRO,5,,,6,.9999,15,.0001%
The probability is the "R," variable from the question and value

"r. " is one minus "R,." Either one of these numbers can not be
zero, and must be in decimal notation.

10000 PRO,5,,,6,.Ry,15,.Ry*

2. The question is:
What is the average time from disturbance initiation to
alarm annunciation (conventional audikle alert and light
box)? (range 0 to xxxxX seconds} sec.

The default line is:
08500 DIs,10,C0O,.5%

The value "R" is changed to a real number and input.

09500 DI1S,10,CO,.R*

3. The question is:

Is the pre-alarm indication of the disturbance a high

level indication monitored continuously (e.g. MWe output)}?
Y or N

The default line is:
05900 ATA,Ll,,,,1,8C,0%

The value of yes is 0; the value of no is 1 {¥y =0, N=1). The
variable "I" is changed accordingly. "I" 1s an INTERGER.

9900 ATA,l,,,,1,S5C,I*
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The question is:
Is the pre—alarm indivcation logged or reviewed periodically?

Y or N

If yes, at what freguency (i.e. hourly, daily, etc.)?

The default line is:

10100 TAS,6,LOGREAD, 1, ,5C,3600%
The answer to the first part of question 4 only has input to line
10100 if the answer is no. If the answer is yes the time in part 2

of the question is converted into seconds and then input into
position "I." If the answer was no then zero is input into "I."

10100 TAS, 6,LOGREAD,1, ,SC,I*

Diagnosis Phase

The gquestion is:

Is the alarm annunciator legend associated with a specific

condition or does it identify a general disturbance

requiring more complex analysis?

general or specific

The default line is:

10200 ATA,23,,,.2,5C,0,584,,10,5C, 20%*
If the selection of general of general is made, the variable "Il"
is equal to 0. Specific is input as a 1.

10200 'ATA,23,,,,2,SC,Il,SA,,10,SC,20*

The question is:

How many indications are specified in procedures to diagnose

the disturbance? ¥
The INTERGER specified is input into the "Iz" position on line
10200.

10200 ATA,23,,,,2,SC,Il,SA,,lO,SC,12*

The question is:

rs the diagnosis terminated at the symptom level,
or extended to the root cause? symptom ©or root cause

The default line is:
16300 ATA,24,,,,3,8C,1*
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The INTERGER (I) is specififed as 1 if the symptom level is chosen

or 0 if the root cause branch is taken.

10300 ATA,24,,,,3,5C,I*

Planning Phase

The gquestion is:

Are the procedures written:

The default line is:

10400 ATA,27,,,,4,8C, 1%
1f the answer to the guestion is yes, the value for "I" is 1.
answer of no reguires a 0 to be put into the variable "I."

10400 ATA,27,,..4,SC,I*

The question is:

are procedures indexed?

The default line is:

10500 ATA,28,,,,5,5C,1*
Tf the answer to the question is yes, the value for "1 is 1.
the answer is no, then the variable "I" is 0.

10500 ATA,28,,,,5,5C,I*

The gquestion is:

Are the procedures memorized as part of the immediate
actions for a sequence?

The default line is:
10600 ATA,30,,,,6,8C,1*

or

or

If

or

N

N

The instructions for the previous two guestions hold true for this

one.

10600 ATA,30,,,.6,5C,I*

The question is:

Is the scenario used in training?

The default line is:
10700 ATA,39,,,,7,5C,1*

Y or N
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The instructions for the previcus three guestions hold true for
this one.

10700 ATA,39,,,,7,5C,1*

The question is:

How many procedures are used?

The default line is:

3400 USERF=X*2 "
The value for the number of procedures (I) is input into this line.

3400 USERF=X*1I

Operations Phase

The guestion is:

What is the aggregate time delay before the procedure

or procedure steps can begin? sec.
The default line is:

11200 TAS,31,WwAITl,1,,8C,832%

The time in seconds 1s input to the variable "I.,"

11200 TAS,31,wAITl,1,,5C,I*

The question is:

How many operations are performed by control
room operators?

The default lines are:
11100 ATA,l?,STA,SA,,6,UF,6,SA,,9,SC,14*
18800 Cr1,17,18,AGV,14,6,54,,16%*
The variable "I"™ is equal to 1 minus the number of cperations {i.e.

switch manipulations) made by opsrators (example: If the answer is
15, the I = 15 -1 or 14.

11100 ATA,l17,STA,.84,,6,UF,6,5A,,9,5C,I*
18800 CFI1,17,18,AGV,I,6,8A,,16%

The question is:

Are switch operations to be performed remote from the

main control room?
¥ or N

The default line is:
10800 ATA,31,,,,8,58C,1*
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The value of "I" is 1 if the answer to the question is yes, and 0
if the answer is no.

10800 ATA,31,,,,8,5C,I*

The question is:

Are remote operator actions performed concurrently with

the control room operator's actions?
Y or N

The default line is:
10900 ATA,32,,,:9,8C, 1%

The instructions for the last question hold true for this guestion.

10900 ATA,32,,,,%9.,5C,I*

The question is:

How many operations are performed by remote operators?

The default line is:
3700 USERF=X*10

The answer to the question is input into the variable "I."

3700 USERF=X*1I

The question is:
What is the aggregate equipment delay time embedded in
the procedure? sec.

The default line is:
11300 TAS,18,WAIT2,1,1,5C,70%

The time in seconds is input into the variable rIL®

11300 Tas,18,wAaIT2,1,1,58C,I*

The questions are:

What is the expected average commission error probability?
(default .0031l6 or enter #)

What is the expected average omission probability?
(default .0341 or enter #)

The default line is:
18500 PRO,lG,,,7,0.0341,8,0.00316,0.96274
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The error of commission is variable Rl'
The error of omission is variable R,.

Variable R, is probability of correct operation. All variables are
real numbers ang R; + Ry + Ry = 1.0 and is in decimal notation.

18600 PRO,lG,,,7,R2,8,Rl,9,R3*

Process

The question 1is:

What is the average time delay from alarm condition to
violation of safety limits ({i.e. before which the operators

must complete their action)?
: sec.

The default line is:
8800 DIS,3,C0,1380.*

The variable "R" is the number of seconds from alarm to violation
of safety limits. "R" is a real number.

8800  DIS,3,CO,R*
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C.3 BT AMIGE LRefEy -V A)

The scenario is MSRV Fails

The SROA is Scram Reactor

OPPS Scenario Analysis Questionnaire

Prealarm Phase

1.

Wwhat is the probability of detecting the malfunction prior
to the annunciator (default .0001) : .4

Wwhat is the average time from disturbance initiation to
alarm annunciation (conventional audible alert-and light

‘box)? (range 0 to xxxx seconds) 37.7 sec.

Is the pre-alarm indication of the disturbance a high

‘level indication monitored continuocusly (e.g. MWe output)? or N

Is the pre-alarm indication logged or reviewed periodically?(Z)or N

If yes at what frequency (i.e. hourly, daily, etc.)? hourly

Diagnosis Phase

5.

Ts the alarm annunciator legend associated with a specific
condition or does it identify a general disturbance

requiring more complex analysis?

 How many indications are specified in procedures to diagnose

the disturbance? .6 #

Is the diagnosis terminated at the symptom level, or extended

to the root cause?

Planning Phase

8.

9.

© 10,

11.

1z.

Are the procedures written?
Are procedures indexed?

Are the procedures memorized as part of the

immediate actions for a sequence? (:)or N
Is the scenaric used in training? . (:)
3

How many procedures are used?

Figure A-10 OPPS Scenario Analysis Questionnaire for SRV Fails
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Qperations Phase

13, What is the aggregate time delay before the procedure

or procedure steps can begin? 600 sec.
14. How many operations are performed by control room operators?26 #
15. Are switch operations to be performed remote from the

main control room? Y or(:)
16. Are remote operator actions performed concurrently with

the control room operator's actions? Y or(:)
17. How many operations are performed by remote operators? 10 #
18, What is the aggregate eguipment delay time embedded in

the procedure. 300 sec.
19, wWhat is the expected average commission error probability?

(default .00316 or enter- &) Default
20. What is the expected average omission probability

{default .0341 or enter #) Default
Process
21. wWhat is the average time delay from alarm condition to

violation of safety limits (i.e. before which the operators
must complete their action)? 1980 sec.

Note:
This limit should be based on estimates which take into
account the variables of the scenario being evaluated.

Figure A-1C OPPS Scenarioc Analysis Questionnaire for SRV Fails (cont'd)




