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This report is based on work performed under the sponsorship of The Korea
Advanced Energy Institute of Korea. The information in this report has been
provided to the USNRC under the terms of an information exchinge agreement
between the United States and Korea (Agreement on Thermal-Hydraulic Research
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Energy Research Institute, May 1, 1986). Korea has consented to the publication
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possible circulation among the reactor safety community. Neither the United
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information, apparatus, product or process disclosed in this report or
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'. ASSESSMENT OF RELAPS/MOD2 Cycle 36.04 |
;. L3ING LOT LARGE BREAK LOCE 12-3 1
| \
f Abstract

The LOFT LOCE L2-3 was simulated using the RELAPS/MODZ Cycle 36.04 code to
assess its capability to predict the thermal-hydraulic phenomena in LBLOCA of
the PWE. The reactor vessel was simulated with two core channels and split
downcome: modelling for a ba,e case calculation using the frozen code, From
the results of the base case calculation, deficiencies of the critical flow
model anc the CHF correlation at high flow rate were identified, and the se.ere-
ness ef the rewetting criteria were also found, Additional calculation wusing
an updated version of RELAPS/MOD2 Cycle 36.04 including wmodifications of the

rewet criteria shows a substantial improvement in the core thermal response,
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1. Introduction

RELAPS/MOD2!1), a frozen version by US Nuclear Regulatory Commission (USNRC),
has boc. ‘ssessed through the International Code Assessment and Application
Program (1CAP) for its capability and deficiencies in the prediction of the
postulated Large Break Loss of Coolant Accident LBLOCA) in Pressurized water
Reactor (PWk).

This report is one of the Korean ICAP contributions to support code assess-
ment, code deficiency identification and code improvement. In this study the
RELAPS/NOD2 Cycle 36.04 was assessed for the Experiment L2-3 conducted in the
Loss of Fluid Test (LOFT) at Idano National Engineering Laboratory (INEL) [2].

The Experiment L2-3, as one of the Integral Effect Test (1ET), was a Large
Dreak Loss of Coolant Experiment (LELOCE), which represented the postulated
LELOCA in the typical Westinghouse type PWR with four loop, During LOCE L2-3,
two Primary Coolant Pumps (PCP) in LOFT system were set to operave without
coastdown, this PCP running was found to have significant effect on the reactor
core thermal response, 1i.e, the early core quenching in blowdown phase. This
hlowdown quenching phenomena was called as "rewet’ which was due to a quick
return to the nulcleale hoiling heat transfer regiwe from the post dryout
vegime and was one of the important assessment items in the previous LRLGCA
calculations (3, 47,

The objectives of this stu ; are to predict the wajor hydranlic bhebavior
and thermal resposse of the LOFT system during the LOCE L2-3 and to identify
deficiencies of the frozen RELAPS/MODZ Uycle 36.04 code in simulating therwal-
hydraulic phenomena specific to LBLOCA by comparing the calculation resnlts
with the experiment data, From the findings ohtawned by [CAP activities (51,
it was kanwn that the major deficiencies of RELAPS/MOD2 were sumarized as

the Critical Heat Flux (CHF) correlations, the critical flow model and the




interfacial drag correlations. This study, therefo: , is focused to confirm
whether the deficiencies as stated above are still found 1in the Experiment
L2-3 simulation. And to investigate the sensitivity of the rewet criteria in
the RELAPS/MODZ, ar upda*ed version from Cycle 36.04 using the modified re-
wet criteria by Aksan [6), at Paul Schorer Institute (PSI), Swiss was tested
in this study.

The descriptions for LOFT facility and 12-) experiment are presented in
chapter 2, the RELAPS input cofelling in chapter 3 and the results of a base
case calculation and their uiscussions in chapter 4. In chapter 5, a result
of sensitivity calculation is descrided and the conclusions obtained from
the present study &ve sumarized in chapter 6,
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2. Facility and Test Pescription

2.1 Facility Description

The LOFT facilaty is an experimental 50 MWt PSR desimned to simulate LOCA's
and anticipated transients and to provide data on the thermal-hydraulic
pheromena occuring throughout the system (7). It is a scaled representation
of a comercial PWR of Westinghouse type having 4 loops with a volume ratio
of 160, The LOFT system consisi. of five major systems : reactor system,
primary coolant sysytem, blowdown suppression system, emergency core cooling
system and secondary coolant system, and also includes instrutentations. The
lemgt * of the core and reacior vessel is 1.68 and 7 m, vespoctively, The

¢ erall configuration is shown in Fig.l.

2.2 Test Description

Experisent L2-3 was performed as part of LOFT program Power Ascession Seriss
(L2), which was designed to investigate the response of LOFT nuclews “ore to
the blowdown, refill and reflood transient during LOCE.

Experiment 12-3 represents a postulate 200 ¥ double ended offset .ear of the
pump discharge piping in the cold leg of commercial PWR. The specific objectives
of L2-3 test were to determine the corewide and spatial variation of fuel rod
cladding thermal response, to identify thermal-hydraulic phenomena and their
effect on the core of LOFT and to determine the EFCS performance and core
refloed characteristics. During L2-3 experiment, primary coolant pumps were set
to continue to operate, which results in . early quenching during blowdown,

called rewet. The phenomena of rewet is currently known as early return to
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Table 1 Summary of comparison of the initial conditions
betwean the measured and the calculated in base case

Parameter Measured Calculated
» Primary Coolant System
Mass flow rates | kg/s 199.0 199.01
Hot leg pressures  MPa 15.06 15.07
Cold leg temperatures K 360.7 560. 39
Hot leg temperatire , K 92,9 592.75
+ Reactor Vessel
Power level , M¥ 3.0 36.0
Maximum linear heat generation
rate(MLHGR), kW/m 39.4 35.¢
* Pressurizer
Liquid temperature , K 615.3 613.8
Pressure , MPa 15.06 15.066
Liquid levels , m 1.19 1.1723
Water volume, m3 0.67 0.627
+ Steam Generator sec,side
Saturation temperature , K 4582.1 487.88
Pressure , Mpa 6.18 6.1
Mass flow rate , kg/s 19.5 19.129
Level* ., m 3.1 3.1

Note =+ : Setpoint in steacy state controllers
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Table 2 Summary of comparison of the sequence of events
between the measured and the calculated in base case

Event Measured, sec Calculated,sec
Experiment initiated 0. 0.
End of subcooled blowdown 0.05 o
Reactor scrammed » 0,103 0.103
First indication of DNB 0.96 0.4
End of subcooled break flow (cnld leg) 3.0 3.05
Maximum cladding temperature attained 4.95 5.0
Earliest corewide rewet 8.0 7.8
HPSI initiated « 14.0 14.0
Pressureizer emptied 14.0 14.0
Accumulator injection initiated 16.0 15.66
LPSI initiated » 29.0 29.0
Lower pi.num refilled 35.0 35.0
Saturated blowdown ended 40.0 o
Accumulator liquid flow ended 45.0 42.0
Core volume reflooded 55.0 43.0

Note « : specified by imput , ++ ® not predicted
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l_' ; Table 3. Uncertainties of Measurements

iten type range uncertainty
| Primary system pressure M 0.1~ 20.8 MPa 0,22 MPa
| Secondary system pressure M 0.1 -84 M 0.11 MPa
| Coolant Temperature M 311 - 9774 K 51K
Accumulator liquid level M 0.0-3m 0,02 m
Accumulater flow rate M 0.0 - 126.2 /s 3.9 1/s
HPSI flow rate M 0.0-19 1/ 0,02 1s
LPSI flow rate M 0.0 -25.2 1/s  Not available
% Mass flow rate at
f broken loop cold leg C 63.7 kg/s
¥ broken loop hot leg C 23.7 kg/s
& Cladding Temperature M 422 - 1533 K 6.5 K
| Primary Coolant Pump Speed C 0.0 - 4500 RPM 8.2 RPM
: Reactor Power M 0.0 - 100 2 3.0%

' Note. M : Measured data,
¢ : Computed varibles from the measured data
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Table 4. Summary of the important items in nodalization

items Description
Core

Number of flow channel 2
Channel area ratio (hot/total) 13.712
Number of volume per channel 6
Number of crossflow jurction between channels 6
Loss coefficieats at crossflow jucntions 4.2
Number of heat structure component (hot:average) > b
Power ratio (hot/total) 20.5% %
Number of volume per heat stmcture 6

conductance mode. used
Reflood option Pressure »
Number of mesh point in heat structure 10
Numsber of maximum fine mesh 8
Number of vulume in core bypass component 3
Core Bypass flow ratio 52

Downcomer

Number of flow channe® 2
Area ratio (intact side ‘“.annel/broken side channe)) /1
Number of volume per 1low channel )
Number of cressflow junctions for downcomer bypass 5
Loss ceefficients at crossflow junction 18.0 - 98.0 #«

Note « : Pressure at core top less than 0.1 Mba
*+ © Loss coefficients varies with elevation



Table 5 . Run statistics data in base case

R———

R s ——
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Transient time CPU time Attempted Repeated  last  Courant
(sec) (sec) ADV ADV 0T DT
0 3.3 0 0 0.25 0

10 122.5678 t6Y 12 0,0125 0.01546
20 265.146 1469 12 0.0125 0,01202
o9 352.17 1969 12 0.01 0.00958
30 346.903 2468 12 0.01 0.01097
35 542.474 2969 12 0,01 0.00816
40 45,349 3497 12 0.01 0.02857
45 750,017 4020 21 0.01 0.01576
90 845.089 4520 2l 0,01 0.02828
55 940,003 5020 21 G, 0.02852
60 1035.32 5520 21 0.01 0.03126
65 1130.72 6028 A 0.01 0.n2552
70 1223.29 6528 25 0.01 0.03%84
75 1316.72 7028 25 0.01 0.0450
80 1410.51 7528 25 U.01 0.01604
85 1504, 71 8050 35 0.01 0.03274
90 1594.56 8550 35 0.01 0),04819
95 1693.06 9083 50 0,01 0.05249
100 1795.36 9635 76 0.01 0.04379

23
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Fig.8 Comparison of steam dome pressure at S/6 secondary side

between the base case calculation and the experiment
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between the base case calculation and the experiment
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Fig. 11 Comparison of WPSI flow rate )
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Cladding Termperature, %

LOFT L2—-3 Base Calculation
Clodding Temperature ot 39 inches
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Fig.19 Comparison of cladding temperature at 39 inches of hot fuel

between the base case calculation and the experiment



— L ——— =

rll-l-l-—- PR RSN N NSRS YRR . S o L — ARl
A v .

& &y

3

‘I

wowtiadxa gy pue SOTIRIROTED 3SeD aSeq A} HSIMYIq
[an) 104 jo saput G gp e amjeradea) Suipperd jo wosiredwo; (2 9y

oes ‘el

i
{
:
YSOIG- 31 ewpedyy 4
L L T p—
o i i e

43

% ‘eumpsediue] Buippo|)

SeyoUl 6% 19N4 JOH
asmypuedws) Buippol) ¢-27 1401

r—"



LOFT L2-3 Base Calculation
Cladding Temperature ot 80.5 inches
T | 2
40

M ‘eunjouedwe) Buippnn

44

e i e e —— e e L —— T . TR— ——__—

Comparisor of cladding temperature at &0 inches of hot fueil
between the base case calculation and the experiaent

21

Fig.






[30] 164 jo § pue 7 semjoa je
NELYRTROE) ISED ISP Y WT pajeind[ed Swerjoei} prabrg

208 ‘S|

£y

weLT
g9l
w"s

o
+
o

2300 0 SUOID0.; PINbry
ucoINDID) 8sog ¢ 71

10

&)

£c

S0

70

L0

8o

60

uopsDYy PNk

46

T—

wis



T L  ———— N LR e A

R ——

[ouuEyD 2100 104 3O § U 7 dRIGA e

HOTIEROIRD 3SR aseq ay) vl pajoTpaid sawtdsi meqy 52 313
398 "suay’
08 09 oy 0z 0
1 A L i ¢ | i =

!
3

£
!

£ 'Z 1A %403 oK u, ausbay moty
uonoIndIn) ¥soly ¢—Z71 1407

ai

i

Zi

Jequiny ew ) Bey Moy

e - e

-,




| BOTIRTRITED AYIATIISUAS Gif) PP BOLIP[NDLED aSED 9S¥Y Y] G3INGaq
m {90] 306 jo Sawom G791 ¢ anpeiades) 2uippers jo uosuiedwoy gy
|
| 96 ‘sunr|
| 001 G 09 or (/74 o
m | = =7 1 o i i 1 i '8 00§
|
“ =N . e
g L >
|
| 2.
| Q
| =8
_. -3
| 2
“ °
h. -
_.. 3
m 3
1 o
| 3
| '
p s
m £
_
“ pisedn ) x
. PO'SLAD Aq U] +

1Sd Aq uogome) —-

SoyoUl 9L N4 oM
asmjoiadwaj Buippold £-7Z1 L1401

45

R R R R R N R N T R N R o R N - R R e R R T G e o e G > s

Slmammiids oo

|
“
.
—_
-
w k 3
¥ !
R Lo e . L ——— - S s = B —— I B - g R e e L S S TR RS S el R L et et 2l e S L R el

R A ey



R ==

T ——

BOTTRIRI[ES AJTATLISHSS o4} PUR UCTIRTRITED JSPD asey 3y} Uaanjoq
[@n) Joy je Seqout 67y 3y anjeiddes) dwipperd jo wosuiedeo) | grrdy

o886 ‘ewi)
004 08 08 or 0z 0
e ST e e L e 1 2 i i i i 1 o
- %0
~ S0
90
L0
- 80
YOICAD Ag uonanddn 4 '+ 60
15d 49 uogonowy —

- 1

Lt

Yous §°LZ 9n4 oH
simpsadway Auippold £-Z1 1407

{spuosnoyy)
W ‘eampuedwe] Suippoln

49

T




»







~ront

2

o~

“v













S TRV S ——

VW N R e e S T v

APPENDIX & lpdate list for RELAVS MODS Cyele 30,04

L Y

«  IMPORTANT !! .

* THE UPDATE DIRECTIVE »

+  SHOULD KAVE «COMPILE DEFINE
« AS THE FIRST DIERECTIVE
R e Y
UPDATE , N~REJ64BS

UPDATE, P'REMQ 0,4=RESEG
mucr. R
RETURN

SELECTA, COMPILE ,COMP.
LIBRARY,

RETURN, ENVRLX.
REWIND, COMP,

FING, 1=COMP, DO, ET STATIC,0PT=2, ROUND LO=N/A/R/S, 1L+,
RETURN, COMp,

LIBEDIT, P=RELAPS0, 140, B+ADD, LO<F .1/, C.
LIREDIT, P=RELAPSO. B=160, 120 10<F 1.0
RETURN , NULL , LGO, RELAPS!

RETURN, RLPSF1, RLFSF2,
ATTACH , ENVRL=ENVRALL.

FILE, RSTIN KT=S, SBF =NO, USE, FO+SG.
RFL, £C=200.

mmén?mx ; L

LOSET, L1B=RELAPS0, ENVRL .

LDSET , PRESETA<NGINDEF , ERR=NONE , MAP=SE
WDSET . STAT=RSTIN.

LIBLOAD, ENVRL , SHDR=3

MIWAD FINSLIB, SFERCAP. §, SRPVCAP. S SFTNRPL., $,SU2NTKY . 8.

RIHI? RE364BX , KA41202 .
RLTURN, RELAPSO, ENVRL, COPILE
SKIP, KK,

EXIT,

ENDIF, KKK.

DAYFILL, KMRRDAY .
REPLACE , KMRRDAY ,

/EOR

*COMPILE DEFINE
«1D CBD3604
D DMK3601. 484
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L2512, 1400,

/USER

AL TACH, STHEXT, REA64BX

FILE RSTPLT, SHF=NO,

DEF INE, RSTPLT L3RR

RFL, CMs 320000, EC=200

BEDIICE( )

mm Au'n'wm

* LOFT 12-3 MIST 25T ANALYSIS

TR .--.‘ -, 1; i e -—1 1..—-, .._~J.._-.. -..-.l.....
¢ L2-3 INITIAL CORDITIONS

. POWER -« “?-0 v

. S FLOW « 199.0 K6/S

' TO0LD + 560.7 K

. PCS DRESSURE + 15.06 MPA

; ,"4 LEVEL » 1,19 % (45 IN)

+*

« DASE CASE CALCULATION

. WO m FLOK CHANNEL MODELLING IMPLEMENTATIONN

. ! WOT CHANNEL{<31), AVERAGE CANNEL, 230)

' HOT FUEL RODS(12311), AVERAGE FUEL RODS(12301)

’ 1 mminun mg RODS mlr..; 1 :
Rvsnn ausslnene wosslracs wuns] ner snselosns connlovis sxsnlicva
0000100 NEW STDY-ST

0000101 RN

oomms s.o 10,0

. ME STEP CONTPOL CARDS + REQUIRED

‘ END TIME mnm mxm ommnmm
41 SO 1 T
n»hauhuhhbhbuhha&hunuhuha $usesetogets
“

+  MINOR EDIT VARIARLES

"

P, -.,._.’....,.- .....,.1..-.... ...,‘..1..‘.-- ......‘l...«. ""'1"“ -....l----
+ STEADY s§m PLOT clw(msrs 1 1 1 1
Puvse musslovesr snaslaoven csaswrloaccn snmsnlesdin covalewis wren oo
0000301 P 250010000« PRIMARY PRESSURE

0000302 P 530010000 + SECONDARY PRESSURE
0000303 TEMPF 250000000  « TE-1UP-001
m TEMPE 185010« TE-PC-001

5  TEMPF 515010000  « SECONDARY COOLANT TRMPFRATURE
(00306 MPLUKJ 540000000  « FT-POO4-012 STEM FLOW
0006307 MFLONI 985000000  » LETDOWN SIidk FLOW
0000308  MFLON 995000000  + CHAGING SOURCE FLOW
0000309 i 1 » LT-PO04-042 S/G LEVEL
0000310  CNTRLVAR 2 + LT-P139-007 PZR LEVEL
000311 - MFLOR)  G66000MO0  » FT-POO4-72-2 FEEDWATER FLOW
(000312 CNTRLVAR 910 + TCONTROL

0000313 MFLOWD 100010000 0!1'*?139* -1 INT.L.HOT L. FLOW

0000314 ¥ 420010000  + PZR PRESSIRE PE-PC-005
0000315 VOIB6 500010000 » SEPAKATOR VOID

0000316  TEMPY 100010000+ TE-PC-002 (LML
0000317 TEMPF 134010000 ¢ TE-SG-00L §/G INLET
Q00338 TEMPE 116010000+ TE-SG-002 S/G OUTLET
000031 TEAPE 00010000  « TE-BL-072  BLHL
0000020 TENPF  SIS0I0000  + TE-BL-N1 BLOL

o™
=y

— RN
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0000321 TEMPF 702010000  ~ (E-2ST-002 D¢ STALL 2
0000322 TEMPF 215010000  »  TE-5LP-001  LOWER PLENUM

#omen mealesss muvefomas cmenlecen cecoleren sess]eees csasleees
» CLADDING TEMPERATURES
e et o e LTS LSS (NSRRI

«0000321  HTTEMP 001100210 .
«0000322  HTTEMP 001100310 .
+0000323  HTTEMP 002100210 .
«0000324  NWTTEMP 002100310 .
=0000325  HTTEMP 002100410 .

¥esme smselecmn crnn]emne meen]eann snaa]ives sres]essn smme]enns

« FUEL CENiERL!NE TEPIFERAWRESI '
Renne seenlress sssslions sree]lecvn srec]eces cncn]acns wmes]eass
«0000326 WTTEMP 002100201 *

«0000327 HTTEMP (002100301 .

«0000328 HTTEMP 002100401 .
nSt’aSgh‘tSQSQ‘.‘tSthh&t}tStsaStsasdnsaSdi‘q&t‘a‘ascﬁ:snsth

TRIPS

501'?04 TEST ?PECIFIC ‘I'IIHPS . X :
*0000501 TIME O GE NULL O 0.0 L « LOCE L2-3 INITIATION
«0000502 TIME O GE KULL 0 103 L » REACTOR SCRAM
+0000503 TIME O GE NULL 0 14.0 N « HPIS INITIATIGN
«0000904 TIME O GE NULL © 29.0 N « LPIS INITIATION

e STy e LeeiR ety L puins [t B

* RBPMCEIZ TRIPS REII.EVANT T0 %TEADY CAL(IJULATION : .
0700501 TIME O GE NULL 0 1.0+46 L
0000502 TIME O GE NULL O 1.046 L
0000503 TIME O GE NULL 0 1.046 L
0000504 TIME O GE NULL O 1.0+46 N

. * CALCUIIMIMLYIEEQUIRED {RIPS : . :

' e Rt CL U uSy, PRN et JRS———— S——— R,
0000530  CNTRLVAR 2 LE NULL 0 0,381 L « PZR LOW PRES. ALARM
0000555 P 016010000 LE NULL O 1.0+46 L « REFLOOD IN"™IATION

Remws muwnin ® waar]saws weos]itrn cose]etne Ban Joree wens]amen

« PUMP TMDP SPEED TABLE TRIP FOR STEADY STEADY CONTROLLER ONLY

0000510 TIME 0 GE NULL 0 -1.0 L

b e s e e yionse SIS B

s (1381 ELC cplmcx mvsl c?nn smom% .
AT MELORI 600000000 GE  NULL - N
R 605010000 6T P 185010000 0. N
WB8Y 577 AND 578 N

N f& uccwml TOR mwlm czlum amoaolx 1

) Rmmem oo [ mwme wown | wwmn wmen ] wenn mmem ] ewen weme ] e -] -
0000579 TIME 0 GE  NULL 0 LW |
0000682 579 AND 579 L

+ LT 685-686 STEAM VALVE CARD 5400301

Persn svenlstis saessforns srmdlavea sxavlonse wasaesn wswefeney
= ObEN TRIP

0000589 P 530010000 GT  NULL 0 7.1125+6 N
0000530 P 530010000 LT  NULL 0 6.9747+6 ¥
0000670 685 OR 589 N

% 5 & »
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BAa menmlarss wannorse shnidiacs ats]nns casaleamn sesn]emue

¢ PRESSURLZER COMECTION TEE STEAN GENBRATOR SIDE

gross winkYinks =i sfaves ssrn]enee snba]esss saacliisa savalosew
1100000 “PZR T S6S " BRANCH

100002 1 0

1100101  0.0606063 0.9207282 0.0 0.0 0.0 0.0
110002 4.06-5 0.0 00

100200 0 15005300, 1410030, 2459800, 00000000
1101101 110010000 112000000 0.0 0.15 ~ 0.15 0000
1101201 5.1146000 51146000 0.0

+ HOT LEG PIPING

1120000  "HOT LEG PP" PIPE

1120001 2

1120101 0.0 :

1120201 ©.0 1

1120301 1.38893 1

1120302 0.707687 2

1120401  0.0796973 1

1120402  0.0579614 2

1120501 0.0 2

1120601 0,0 1

1120602 0.0 2

1120701 0.0 1

1120702 0.246447 2

1120801 4.065 0.0 2

120001 020 0.2 1

1121001 00 2

112100 0000 1

1121201 0 15002900, 1410030, 2459870, 00300000 0.0 ul
1121202 0 15003500, 1410030, 2456770. 00000000 0.0 02
121300 0

1121301 51146000 5.1146000 0.0 01

fommn ana 1-ems moes s LS LTI S
+ SG INLET PLENUM

1140000 "SG I PLNM" BRANCH

114000; 2 0

1340101 0.0 0.629795 0.3332 0.0 90.0 0.5127%
1140102 4.E-5 00102 00

1140200 © 14987200, 1410020, 2460000,
1141101 112010000 114000000 0.0512 0.0
1142101 114010000 115000000 0.0 0.0
1141201  3.5832000 3.5832000 0.0

1342201 1.9414000 1.9414000 0.0

Arrme woba]emse mema]eonr mmea]anie svas]esan wsnc]osss acne]eees

« §G U-TUBES

. 00000000
0.0 0100
0.0 0100

#meay suse]sune srnnlever cxes]oess wusolures smselieme even]sces
1150000  "SG TUBES PIPE
1150001 8§

15011 0.0 g

1150201 0.151171 7

1150301  0.902 1

1150302 0.6096 3

1150303  0.462908 5

1150304 0.609% 7

1150305 6,902 v

1150401  0.136356 1

1150402  0.0921538 3

1150403  0.0699783 5
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1150404  0,0921538 7

1150405 0.1363% 8

1150501 0.0 8

060 %0 4

1150602 -%0.0 8

1150001 0.902 1

1150702 0.609% 3

1150703 0299572 4

1150704 -0,299572 §

1150705  -0.6096 7

1150706  0.902 8

1150801 1.27-7  0.00022 §

1150801 0.0 0. ?

1151001 00 3

115101 0000 7

1151201 0 14979600, 1367230, 2460010.0 00000000 0.0 01
151200 0 14972800, 1333400, 2460020.0 .00000000 0.0 02
1151203 0 14967300, 1306120, 2460070 00000000 0.0 03
151204 0 14962900 1288520, 2460040.0 00000000 0.0 (4
1151205 0 14962000, 1273520, 24600%0.0 00000000 0.0 05
1151208 0 14964300, 1257470, 246004¢ 0 00000000 0.0 06
1151207 0 14967600, 1244800, 2460030.0 .00000000 0.0 07
13108 0 14971800, 1233820, 2460020.0 .00000000 0.0 08
1151301  1.8921000 1.8921000 0.0 01

1151302 1.8565000 1.8565000 0.0 02

1151303 1.8299000 1.8299000 0.0 03

1151304  1.8134000 1.8134000 0.0 04

1151305 1.7997000 1.7997000 0.0 05

1151306  1.7856000 1.7856000 0.0 06

1151307  1.7746000 1.7746000 0.0 07

D B L B e S B

+ SG OUTLET PLENUN

e B T e B S CE
1160000  "SG OUT PLN" BRANCH

1160001 2 0

160101 0.0  0.629795 033532 0.0 900 -0.51275
1160102 485  0.0102 00

1160200 0 14976400, 1233810, 2460100, 00000000

1161101 115010000 116000000 0.0 0.0 0.0 0100
1162101 116010000 118000000 0.0512 0.0 0.0 0100
1161201  1.7656000 1.7656000 0.0

1162201  3.2740000 32740000 0.0

B e P B B L C

« PUMP SUCTION PIPING

T ol (o

1180000
1180001
1130101
1180201
1180301
1180302
1180303
1180401
1180402
1180403
1780501
1180601
1180701
1180702
1180703

"PMP SUC PP"

B

§§

g
L300 e G L2 G 00 s L0 0 b 0 €0

.§¢85°

=)
a3
=
g
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400101 0.0 0.502185 0.01838490.0 0.0 0.0
1400102 4065 00 00
1400200 0 15046700, 1233820, 2459000, 00000000

e ) ) et e E TR EEEE il et

* PUPL OVTLET PIPE TEE SIDE : : 1
i 1350000 "PMP1 OUT T" BRANCH

: 1450001 2 0

1450101 0.0  1.40843 0.06338610.0 0.0 0.0
o 450102 4.0B5 0.0 00

1450200 0 15048400, 1233820, 2438800. .00000GX0
1451101 140010000 145000000 0.0 0.0 0.0 0000
1452101 145010000 150000000 0.0 0.5745  0.050347 0000
3 1451201 3.4589000 3. 4589000 0.0

: 1452201 ~ 2.8137000 2.8137000 0.0

+ PUMP OUTLET TEE
1500000 "PMP OUT T BRANCH

l
M 150001 1 0

', 1500101 0.0 0.496511 0.0315011 0.0 0.0 0.0
- 1500102 4.06-5 0.0 00

1500200 - O 15042300, 1233820, 2458700, 00000000
1501301 - 150010000 175000000 0,063427 0.0 0.0 0000
1501201  4.2075000 4.2075000 0.0

» PUMP 2 SUCTICN TEF GUTLET
B B et sy S J--er

1550000 "PMIZ &(T 1* ERANCH

1550001 1 0

1550101 0.0 1.00308 0.0640548 0.0 90.0 0.520704
1550102 4.0E-5 0.0 00

1550200 0O 144973600 1233810, 2460020, .000XN000

1551101 155010000 160000000 0.0 0,13 .13 0600
1551201  3.6137000 3.6137000 0.0

+ PUMP 2 INLET PIPE |
1600000  "PHP2 INLET" SNGLVOL |
1600101 0.0 0457201 0.0177444 0.0  90.0  0.457201 :
1600102 4.065 0.0 00 |
1600200 0 14966800, 1233810, 2460030, 00000000

P S e B i S

» PRIMARY COOLANT PUNP 2
1650000  "PCPUMP2 PUNP
1650101 0.0 054 0091 0.0 9.0  0.31790
1650102 O i
1650108 160010000 0.0 0.037  0.017 0000 |
1650109 1700000000.0 0.1 0.1 0080 :
_ 1650200 0 15010000, 1233820, 2459500, 00000000 |
e 1650201 0 3.6138000 3.6138000 0.0
1650202 0 37364000 3.7364000 0.0

1650301 135 135 135 -1 10 0
" 1650302 369.00000 35501355 31550000 96.000000 500.60000 1.4310000
1650303 613.60000 00000000 20743300 04440000 19.598700 00000000
1650310 0.00 0.0 0.0
B e e e B (e S
« PUNP 2 OUTLET

1700000  "PMP2 OUT T" BRANCH
B-7
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1700001 1 0

1700100 0.0 0.514071 0.0192958 0.0 0.0 0.0
1700102 4.0e-5 0.0 00

1700200 0 15046300, 1233820, 2459000, 00000000

1701101 170010000 150000000 0036611 0.3847  0.6316 0000
1701201  3.8305000 3.8305020 0.0

Rocmn i .-...-1--., ) Rt --.-1.--- --..-1-..-- --.-1----

« INTACT LOOP COLD LEG PIPE

foven smaslenes semslesen svenlanes csss]unnn sams]oes socc]eene
1750000 "I1CL PIPE " PIPE

1750001 2

1750101
1750201
1750301
1750302
1750401
1750402
1750501
1750601
1750701
1750801
1750901
1751001
1751101
1751201 15043000, 1233820, 2459500.0 00000000 0.0
%;gi% 15042800, 1233820, 2459500.0 00000000 0.0

1751501  4.2076000 4.2076000 0.0 01

= ECC CONNECTION TEE

s e ek, Sl es Ssumfeien sxar]eney sesafmers aseafeven
1800000 "ECC T . BRANCH

1800001 1 0

1800101 0.0 1.15189  0.0730598 0.0 0.0 0.0
1500102  4.0E-5 0.0 20

1800200 0 15042500, 1233830. 2439500, 00000000
1801101 175010000 180000000 0.0 0.0 0.0 0000
1801201  4.2076000 4.2076000 0.0

* REACTOR VII.SSEL NOZ%LE . IPITMl:‘I LoOP CDIIJD LEG 1 .
1850000 "RVN ILCL " BRANCH

1850001 2 0

1850101 0.0 1.00965 0.0644920 0.0 0.0 0.0
1850102 4.06-5 0.0 0

1850200 © 15041900, 1233830, 2459550. 0000000
1851101 185010000 730000000 0.6634 2.8 2.8 0001
1852101 180010000 185000000 0.0 0.0 0.0 0000
1851201  4.2093000 4.2093000 0.0

1222201 4,2076000 4.2076000 0.0
w§efadugagegafagafugadngadufadasafudatadafafafadafatadasadasaiass

*

58577

huno o
iz

-
DS D D03 T3 U3 DO bk 1D et b T3

CEOO0o0ODOO0Or
o

OQO§8_ .

e 2]

0
0

*  REACTOR VESSEL

-

Tt o tet Sty Sty SRR I 1-=--
« INLET ANNULUS UPPER VOLUME INTACT SIDE

7000000 " [NANUPRINT" ANNULUS

7000001 1

7600101  0,1308530 1
7000301  0.1876129 1

B-8
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7041001 00 1
7041201 0 15036100, 1233810. 2459350. 00000000 0.0

e e e By Cosburs) DA fa

. mlwl- UPPER T(ll MIDDLE D(I)HNCQ‘ER IPIJTBCT Sll)l':1 y
Aeomnr mrma]eens cnva]lrmes secn]eren scne]enes cvne)inen i c]onns
7050000  "UPRZMIDINT" SNGLJUN

/050101 704010000 706000000 0,0709408 0,0000  0.0000 0100
7050201 0 1.5106000 1.5106000 0.0

e e Ieoniiets) EE A IS

* DOWCG‘ERI MIDDLE V(I)LUPE INTA({T SIDE g . ;
7060000  "DNCRMIDINT" ANNULUS

7060001 1

7060101 0.0 1

7060301  1.2616333 1

7060401  0.1217000 1

7060501 0.0 1

7060601 -90.0 1

7060801 3.81-6  0.102 1

7061001 00 1

7061201 0 15045800, 1233800, 2439500. 00000000 0.0

s S s Lo s LESMpne I

* JUNCTINI- MIDDLE ';’0 LOWER D(;WCOHER If]fTACT Sl(l'rl1 .
.—»--- s fmmmn mammew o wmmmm lavmen wumes fmmmns wama fmmaie mmame |-
7070000  “"MIDZLWRINT" SNGLJUN

7070101 706010000 708000000 0.0709408 0.0000 0.0000 (€100
7070201 0 1.4821000 1.4821000 0.0

donsin muan]onion wuinlemin avtn]enss asi]reie wwan]ene snwe]umne

« DOWNCOMER LOWER VOLUME INTACT SIDE

T e L e B B

7080000  "ONCRLWRINT" ANNULUS

_.g._
£
18
:
:

1
* JUNCTIWI LOWER D(IHGCOIER T(}) LOWER PLI;.NHH INT&C'{ SIDE g
Breane memen o cm weiewmjanes waveloase suwe]eees e ] ewmes  mbien | o
7090000 "1 R0C2LPINT" SNGLJUN
090101  706U10000 215000000 0.0709408 0.0000  0.0000 0100
7050201 0 1,4104900 1.4104000 0.0

Pusar wevafurns yesidosvs wann]enas uats]imee sapa]esen. wuwe]sien

« INLET WIULUS IIPPﬂli VOLUME BROKEN SIDE y i
W e ais s Siel v e "-'1 il oo s agl o et i o pop L]
7100000  “INANUPRBRM" ANNULUS

7100001
7100101
7100301
7100401
7100501
7100601
7100801
7101001
7101201

P -

R
—

oo
Cbcigi

=

1

%5027200. i233830 %459250. 1G‘J(l)ﬂ()OOO 0.0
mnan wmes | ane mses | anes e ] cmee e ] - - Jone-
» JUNCTION - MIDDCLE TO UPPER INLeT ANNULUS BROKEN SIDE

CToSrs
g.
on
o
Pt
=

6-10
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guese swsalecis mens]ions cucelesms mmes]enss cnvaloscs somsfaons
7110000 “INANMUBKN " SNGLJUN

7110101 740000000 710000000 0,129467 0 0000  0.0000 03100
7110201 © ;3373&” ;.38733(”' (1).0 : :
Ressn sehy)yash Sasdlsieh seenjests IEARITLLE Saaalhawe seaaitTTr
» INLET M'lwws "wblif. VOLUME ?ROKEN SIDEI'. : A
Anmre enmn]sees sues]lovcs swss]ores scsn]onas sean]erne cern]aeas
7400000  “INANMIUBKN" ANSUT TS

7400001 1

7400101 0.1308530 1

7400301 0.2851823 1

7400301 0.0 1

7400501 ©€.0 1

7400601 -90.0 1

740080 3.81-6 0.17 1

740101 00 1

1
* JUNCTIG!! MIDDLE {0 UOWER INLET WNUL!IIS BROKEN SIDE
gomme emen]omin ssme]anir wren]evms sass]esss come e
7410000 "WANHLBKN " SAGLIUN
7410101 740010000 712000000 0.0709408 0.0 0.0 0100
7410201 O 86411 %6411 0.0

homms snms]emen mmse]omre sses]eser ssen]amon sere]oves msac]anes

« INLET ANNULUS LOUEIII VOLUME u{tm SIDI‘J1 ’ i

oy -——— ~---l--.u ws v ]mmen prrr]rces srae]ecs amsnlacne wewa]ows-
7120000  "INANLW oWN" #NNULUS

7120001 1

7120101 0.1469354 1

7120301 0,252-71 1

7120401 0.0
7120501 00
7120601  -90.0
7120801 3.81-6 0.172 1

7121001 00 l

7141201 g {samoo ;'333&,\) 2459270, 1()0(.’!00000 (11 0
P memal] sees  came ] smee cwede e oe —---1--~- B Gt
* JUNCTle- INLET M;NULLS TO0 D'IMCOPER gROKEN SIDE 1
7130000  “INAL . CEXN" SNGLJUN

7130101 712010000 71400000 0.0709408 0.0000  0.0000 0100
7130201 O ,86411000 86411000 0.0

* DOACONEK UPPER LD BROKEN SIDE :
L, I B, s L R B Rl SR
7140000 DNCRUPRBKY" ANNULUS

7140001 1

7140101 0.9 1

7140301  1.5200561 1

7140401  0.1531866 1

7140501 0

7140601 -90.0 1

7140801 3.81-6 0,102 1

7141001 ) 1

7141201 0 15036100 1233800, 2459350.  .00000000 0.0

R T L P g S

» JUNCTION - UPPER TO MIDDLE DOWNCOMER BROKEN SIDE

Praier save]ueme seusfecin sioufewsn homm]ivnn swus]even cuma]muoe

7150000  "UPRZMINEEN" SHGLIU
7150101 7140100C0 71A000000 0,0772408 0,0000  0.0000 0100
7150201 © 1.1432000 1.142000 0.2

B-11
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e R e ANt T g R e

#rwen cwmn]ecne dene]ecee snes]enn e e, (S, )

* mmcm MIDDLE VOLUI‘E IROIQIZN SIDE : i X
naouoo ’I'DNCR!UDMN" ANNULLS

7160101 0.0 1

7160301 1,2616333 1

7160401 0.1217000 1

7160501 ©.0 1

7160601  -90.0 1

7160801 3.81-6 0 1

7161001 00 !

7161201 0 15045800, 1233780, 2459500. 00000000 0.0 0

s add SCROS IO (OSORP SRS I

" JUNCTIWI— MIDDLE ’_{0 LONER D(I)VNCOPER BIIIOKEN SIDE] .
7170000  "MID2LWRBKN" SNGLJUN

7170101 716010000 718000000 0,0709408 0.0000  0.0000 0100
7170201 0 1.3175000 1.3175000 0.0

it St e i [ECRIEISES I

* DOURCO!EI; LOWER VO&.UPE BBOKEI; SIDE : A 1
Ronams snce lenmes sevs Jomen senalenes sovs ] cone cosn]mnee o ] ——
7180000  “DNCRLWRBKN" ANNULUS

7180001 1

7180101 0.0 1

7180301 1.0792591 1

7180401  0.0986806 1

7180501 0.0 1

7180601  -90,

7180801 3.81-6  0.102 1

7181001 00 1

7181201 © 15054000, 1233760, 2458600, 00000000 0.0 01

e B e B Sostqus MRS Mt

Jﬂﬂﬂlﬂﬂl LOWER D(IJWC(MER T(]) LOWER PL?NUH BEOI(E!{ SIbe A
Rommn wavn Jemne wmew [ veve coen]escs ssnnlrsne sene]lonss wese]esene
7190000  "LRDC2LPBKN" SNGLJUN

7190101 718010000 215000000 0.0709408 0.0000  0.0000 0100
7190201 © 1.3892000 1.3892000 0.0

edbner i CEaEtl LoCeutes (RRRIREE BRI P

* CiOSS}'W{ JUNCTIONI- UPPER IPIJLET AN,NHL!IIS : e
7200000  "UPRINANNXE" SNGLJUN

7200101 700000000710000000003967&093000 18.000 0003
7200201 .27732000 28732000 0.0

PR ----1..-- et S s (ORI DAREIIE IR o

CROSS!"L% JIINCTIONl LOWER I!IILET ANNUL?S 1 ;
o i R e T L [FUSEREI, PRCIORRa— (R
7220000  “LWRINANNXF" SNGLJUN

7220101 702000000 712000000 00428706 98.000  18.000 0003
7220201 0 . 38395000 38395000 0.0

s e iy (o e LS R M-

* CROSSFLOW JWCT]E!JI UPPER DOWNCOMER
Fpe———

7240000 UPRNCW SNGLJUN

7240101 704000000 714000000 0.03 98.0 18.0 0003
7240201 0 . 19357000 , 19557000 0.0

e todbamty) EESECh RCOENES S IS SO

* CROSSFLOW JUNCTION - MIDDLE DOWNCOMER

bomom momefemnn meme]ieee sasslsses suseleces smaefess sese]onee

7260000  "MIDONCMRXE" SNGL.JUN
7260101 706000000 716000000 0,03 98.0 15.0 0003

B-12
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7260201 0 . 10572000 , 10572000 6.0

[ 'Q&-lh-,- ;---1---- .‘-—1---. -—q-l---‘ .---1---. ---.1---.

* CRUSSFLON JUCTION - LOVER DOWCONER 1 1
'-.Q\. o e mew o wleosewsr sesss lones soeanlsenes asece leoemme seaem oo
7280000  "LWNRDNCMRXF" SNGLJUN

7280101 708000000 718000000 0,03  98.0  18.0 0003
7280201 0 07171910 07171910 0.0

B T e et B EE EE

* LOWER PLENUM TOP VOLUME

it Saielis? watndiniohy Lonsiands Saubadibane’ Satediuisy Live
2156000 “LWR PL TOP" BRANCH

2150001 2 0

2150101 0.0 0.3533183 0.2592277 0.0 -90.0 -0.3533183
2150102 3.81-6 0.0 00

2150200 0 15059400, 1233780, 2458330. 00000000
2151101 215010000 220000000 0.0 0.005 0.005 0000
2152101 215000000 225000000 0.1499 1.5 1.5 0000
2151201 ,571898-5 .5718%4-5 0.0

2152201  1.7076000 1,7076000 0.0

s S e B s L

: Pi 1 g 1 1 1 1

2200000 "LWR PL BOT" SNGLVOL

2200101 0.0 0.3741720 0,2965% 0.0 -90.0 -0,3741720
2200102 4.0E-5 0.0 00

2200200 (1) }506?.100. 1233780, %4585(0. iamooool

furss mees]onve ceee]anse meuslases wran]emre sine]eves csve]eacn

« LOWER CORE SUPPORT STRUCTURE

giome ot ]onsy scmelicen wevaleene cenilacns socr]aere susseces
2250000 "L CORE Sup" BRANCH

«2250001 2 0

2250001 3 0

2250101  0.2832456 0.5709%3% 0.0 0.0 9.0 0.5709989
2250102 3.81-6  0.095 00

2250200 © ~ 14970400.  1230690.  24605%0. 0.0

2251101 225010000 011000000 0.09790°18 1.5 1.5 00100
2252101 225010000 021000000 0.01549682 1.5 1.5 00100
2253101 225010000 235000000 0.0 12.0 12.0 00100
2251201  2.0569000 2.0569000 0.0

2252201  2.0569000 2.05G6%000 0.0

2253201  0.0602599 0.13501 0.0

e e L B e S

* PERIPHERAL CORE VOLUME 1

iy varefusne wmealrecs senaliser reenlivse weseleoes
0110000 "PERIB1"  BRANCH

0110001 2 0

0110101 0.1582181 0.27%404 0.0 0.0 9.0 0.279404
o0l 1277 0.0 00

0110200 © 14965200, 1241610, 246077, 0.0
0111101 011010000 012000000 u. 0.0 0.0 00100
0112101 011000000 021000000 0.239275 4.69 4.69 00003
0111201 1.3752 1.3752 0.0

0112201 0.0 0.0 0.0

D Lo B O

+ PERIPHERAL CORE VOLUME 2

enraiens Drivey sancbuggen. widfaden  measlnid sl et
0120000  "PERI#1"  BRANCH

0120001 2 0

0120101 0.1462431 0.279404 0.0 0.0 90.0 0.279404
012mo2 1.27-7 0.0 00

0120200 © 14965200, 1241610, 2460710. 0.0

r‘
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0121101 012010000 01300000C 0.122946 0.66 0.66 00100
0122101 012000000 022000000 0 239275 4.69 4.69 00003
0121201 1.37%2 1,372 0.0
0122201 0.0 0.0 0.0

A --.-l--.. -.--1-...-~ e ‘....- ..--1---- -...-1--_-

. mxmxlmcmngmz 1 ‘ 1
079000 "PERI&1™  BRANCH '

0130001 2 0

Ul30101  0.1470421 0.279404 0.0 0.0 90.0 0.279404

0130102 1.27-7 0.0 00
0°30200 © 14935200, 1741610. 2460710, 0.0
0131101 013010000 01400000 0. 0.0 0.0 00100

0132101 013000000 (23000000 0.239275 4.69 4.69 00003
0131201 1.3732 13732 0.0
0132201 .0 0.0 0.0

R S T B S L

« PERIPHERAL CORE vOLUME 4

om s meva]emon 4 me]osen cims]ecsm creelocns aems]en-s

0140000 "PERI®1"  BRANCH

0140001 2 G

0140101 1.7452617 0.279404 0.0 0.0 90.0 0.279%404
0140102 .27-7 0.0 0

0140200 O 14965200, 1241610. 2460710, 0.0
0141101 014079000 015000000 0.122946 0.66 0.66 00’ "
0142101 014920000 024000000 0.239275 4.69 4.59 000v3
01412v1 1.3752 13752 0.0

0142201 0.0 0.0 N0

* PERIPHERAL CORE V\}LM 5 : ' .
01350000 "PERIH#1"  BRANCH

0150001 2 0

0150101 0.1464111 0.279404 0.0 0.0 90.0 0,279404
0150102 1.27-7 0.0 00

0150200 © 14965200, 1241610, 2460710, 0.0
0151101 015010000 016000000 O, 0.0 0.0 00100
0152101 015000000 025000000 0,239275 4.69 4.69 00003
0151201 1.3752  1.3752 0.0

0152201 0.0 0.0 0.0

+ PERI P’{ERAL CORE VOL.UME 6

el e Jo- e e I Jorme ween 1----
0160000 "vsxm" BRANCH
0160001 0

0160101 0.1510117 0.279404 0.0 0.0 90.0 v.279404
0160102 1.27-7 0.0 00

0160200 0O 14965200, 1241610, 2460710, 0.0
0161iul 016000000 076000000 0.239275 4.69 4.69 00003
0161201 0.0 0.0 0.0

pree wemsfimen me]omen cmoc] O e

: 16(m 1 et 1 1
0210000 "cmw BRANCH

0210001

0210101 oozsom 0.279404 0.0 0.0 90.0 0.279404
0210102 1277 0.0 00

0210200 0 14965200, 1241610, 2460710, 0.0

211101 021010000 022000000 0.0 0.0 0.0 00100

021201 1.375¢  1.3752 0.0
s e it g , O Fowps wirem Youein, wkholfodron

B-14
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Ui ——tvaiy VT

2350801 3.81-6 0.003 3

2350901 0.0 0.0 g

2351001 00 3

2351101 0000 2

2351201 0 15048000, 1233790. 2459550.0 00000000 0.0
2381202 0 15042400, 1233790, 2459550.0 00000000 0.0
223;?1% g 15036500, 1233790. 2459550.0 .00000000 0.0

2351301 71258000 71258000 0.0 (1
2351302 .73579000 . /3579000 0.0 02

I e Rl S R R el DR it R R [

* UPPER ENIII BOXES lNll) SUPPORT ?TRUCTURE . ]

#esee ssocleced smeslenns seas]oems acea]aees svea]emes mesaleven
2400000  “UPR END BX" BRANCH

2400001 2 0

2400101  0.2423341 0.5867979 0.0 2.0 9.0 0. 5867979
24001C2 3.816 0.145 00

2400200 © 14946300, 1422480, 2461120, 1.37821-3
2401101 016010000 240000000 0.1229457% 1.5 - 00100
2402101 235010000 240000000 0.0 12. 12. 00100
2401201 67053000 87895000 0.0

2402201 67053000 ,%7895000 0.0

P T ----1.--- --...1--..- --«.-]---- ) -.---1..-.-- e e

« UPPER COIIIE SUPPORTISTRUCTUREI- CROSS FIl.OH IIEGIONl y

LRt T T SNSRI [ — TEEmm e ssiieleses awwe loasee meos |eeas
2450000 "UPR CR Sup" BRANCH

2450001 2 0

2450101 0.0 0.4933248 0.1280806 .0 90.0 0.4933248
2450102  3.81-6  0.145 00

2450200 0 15025400, 1417510, 2459600, 00000000

2451101 240010000 245000000 0.0 0.0 0.0 0000
2452101 245010000 251000000 0.0 0.0 0.0 0000
2451201 1.1669000 1.1669000 0.0

2452201 4398674 .439867-4 0.0

Hm——— ..—.lu--. TS Ty FECRECRERNE, (. ---.1---- ---.—1--...- ..---1--..-

* UPPER FLOW SKIRT REGION

PeT—— -..-..1-..-- warwm]emee ----1-..-- e ----l‘.--- -..--.1'---

2500000  "U FLW SKRT" ERANCH
2500001 1 0

2500101  0.1547532 0.7850547 0.1 0.0 90.0 0.7850547
2500102 3.81-6 0.131 00

2500200 0 15020100, 1410020, 2459600. 00000000

2501105 245010000 250000000 0.0 0.0 0.0 0000
2501201  1.8273000 1.8273000 0.6

Aeter meononse mimnlcse dueclinen smarlinde ssasfuntn ansi]eces

* UEAD END OF FUEL MODULES

dosse Sewnfresn smiefoane medeluat' denid sdan dsns]da - pmnfnes
2510000  "DE FL MopS" SNGLVOL

2510101 0.0 0.7844123 0.1154214 2.0 9.0 0.7844123
2510100 3.31-6  0.214 00

R ) semeleten fsnn]enas saveacns cann]eone

» UPPER HEAD

foers smralrevs mavslusus wsas]irns omefaves nesiaie ansn]eses
2520000 "UPR HEAD " BRANCH

2520001 2 0

2520101  0.2622585 0,2869580 0.0 0.0 90.0 0.2869580
2520102 3.81-6 0.0 o0

2520200 0 15019000, 1410020, 2459550, 00000000

2521101 250010000 252000000 0.0 0,006 0.006 0000
2522101 . 730000000 252000000 0.0 0.90+4  0.,90+4 0003
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2521201 -,1334300 1334300 0.0
2522201 05326530 05329530 0.0

R --gul--an e - s---l.—-- m--~]---. n---lq‘-- ---nl----

* UPPER PLENUM BOTTOM VOLIME

- ----1--.- “""1""' -..-m..I---- ---‘1---- ..-_-1_..-. -o--lﬂa‘-t

2550000  “UPR PL BOT" BRANCH
2350001 2 0

2350101 - 0.2622585 0.6312304 0.0 0.0 9.0 0.6312304

2550102 3.81-6 0.0 00

2550200 0 15017200, 1410020, 2459500, 00000000
2951101 250010000 255000000 0,0 0. 006 0.006 (000
2552101 255010000 260000000 0.0 0.03 0.03 0000
2531201  -.0450137 -, 0450137 0.0

2552201 1869784 ,186979-4 0.0

2 ¥ ms akas]erem wusmfunos sumaivun snn]aman wawslosns i i

» UPPER PLENIM TOP VgLL’?E : ' ;

geess seaslesnd Loreliper sesaleves cous]cer mesaaeen mroaemes
2600000  “UPR PL TOP" SNGLVOL

2600101 0.0 U, 7747094 £.1913900 9.0 80.0 0.7747094
2600102 3.81-6 0.0 00
260020 0 15013400, 1410020, 2459500, 00000000

3 T3 7% T 25 TR 2% % T3 0% 98 dw3:5ﬁSnS:$-$a$t$a&q}m}n&.sdt;ts.st‘nsﬁ
*®

+ BROKEN LOOP
¢ REACTOR VESSEL NOZILE - SROKEN Lo0P 40T 186 : 1
.-q-o‘ TER J oA whew fEves wema e e e meamw fememes et |-
3000000 "RYN BLHL ° BRANCH

3000001 2 0

3000101 0.0 0.876303 0.0575418 0.0 0.0 0.0
3000102 4.06-5 0.0 0

3000200 0 15018100. 1231960. 2459500, . OVOUODOD
3001101 - 252010000 300000000 0.067014 0.7385868 1.2309481 0002
3002101 300010000 305000009 0.063426 0.1005 0.1005 0000
3001201 -.0578446 -.0578446 0.0

3002201 1.0611292 i.%ll?.SZ ?.0 \

Bnivm sauwbumin moen ] dton mwoem]eaws onee 1 ........ 1 ............
* HOT LEG ll’ll’ﬁ 16 RE;‘LOOD ASSIST BYPASS ‘{EE ; :
Renss mece]uene veesleans --_._]-_-- romdlrmnn whme ]t weeetiman.
3050000 ~ "HLP-RABS T* BRANCH

050001 1 0

3050101 0.0 0.698336 1N.0442927 0.0 0.0 0.0
3050102  4.08-5 0.0 00

050200 0 15018100, 1231980, 2459500. 00000000
3051101 305010000 310000000 0,063426 0.1005  0.1005 0000
051201 -.N611386 - 0611386 0.0

s = T ! kb L0 Yeas s mara J g R
* BROKEN L€1)0P HOT Lﬂg CNIRACT{ON ; X

frest “hefesde caenlicns domnlecus menilrama cansimes Snaeomen
31000t ;  “BLHL CONTR" BRANCH

31000+ 2 0

3100101 0.0 1.50013  0.0678467 0.0 0.0 0.0
3100102  4.06-5 0.0 00

310020¢ © 15018100, 1231950, 2459500. 00000000
3101101 380010000 310000000 0.038%  0.84 0.84 0500
3104101 310010000 315000000 8,3647-3 0,553 109056 0000
3101201 . 10016000 . 10016000 0,0

3102201  .922485-3 .922485-3 0.0

* STEAM GENERATOR AND PUMP SIMULATIOR

- )

B-1/
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3150000  “SG+PMP SINM" PIPE

3150001 8

3150101 0.0 8

3150201  B.3647-3 1

3150202 1.12-2 2

3150203  0.105626 3

3150204 1.12-2 4

3150205 8.3647-3 7

3150301 0.919969 1

3150302 1,98795% 2

3150303  0.849744 4

3150304 1.98795% 5

3150305 1.371350 6

3150306 1,365029 7

3150307 1.674812 8

3150401  7,75291-3 1

3150402 0,1721108 2

3150403  ¥.97582-2 4

3150404  0,1721108 5

3150405  1.82303-2 6

31504%C  5.46687-2 7

3150407  1,82489-2 8

3150601 90.n 3

3150602 -90.0 7

3150603  90.0 8

3150701 C.679201 1

3150702 1.987956 2

3156703 0.457202 3

3150704  0.457200 4

3150705 -1.987956 ©

3150707 -1.371350 6

3150708  -0,520707 7

3150709 1.212851 8

3150801 4.06-5 00 8

3150901 0.93596 0.935% 1

3157902 2.0 2.0 g

3150903 0.5 0.5 3

3150904 2.0 2.0 4

3150905 0.23025 0.23025 5

3150906 2.534 2.5 )

3150907  ».069 5,065 7

3151001 Q0 8

3151101 G000 7

3151201 O 15015600, 1243880, 2459924, .00000000 0.0
3151202 © 15005700, 1237630. 2459924. .1000000G 0.0
3151203 0 14996600, 1237670. 2459924. 00000000 0.0
3151204 0 14996600, 1237680, ¢459924. 00000000 0.0
3151205 0 15005600. 1237680, 2459924. 00000000 0.0
315%206 0 15018100. 1237630, 2459924, 00000000 0.0
3151207 0 15025100, 1237680. 2459924. .0000GON0 0.0
3151208 © 15022500, 1237680, 2459924, 00000000 V.0
3151300 0

3151301  ,910345-3 .910345-3 0.0 01

3151302  .487913-3 .487915-3 0.0 02

3151303  .411825-1 .411825-4 0.0 03

3151304  .289111-3 ,289109-3 0.0 04

3151305 .133199-3 .133198-3 0.0 05

3151306  .106449-3 .106449-3 0.0 06

3151307 i266103~4 i.",6610.‘!-4 (;.0 (1)7 i ;

B-18
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* HOT LEG BREAK VALVE

EbRanCAngufueii b arheia wnnd] v snasdehn sptvlseis vl aiee |
3170000 “HL BRRAK * VALVE |
3170101 315010000 80000C000 §.3647-3 0.94883 0.948%3 0100
3170102 0,93 0.84
b 3170201 0 L 00000000 00000000 0.0
£ 3170300  TRPVLV
b 317301 501

* REACTOR VESSEI» LNOZ?I:LE - BRUlﬂ.Nl‘ LCDPCOliD LEG . .

i 3350000 "RVN BLCL " BRANCH

Ly 3350001 2 0

e 3350101 0.0 0.749305 0.04797¢ 0.0 0.0 0.0

) 3350102 4.06-5 0.0 00

3350200 0 15028400, 1233660, 2459250, 00000000

3351101 740000000 335000000 0.064130 1.455594 0.812933 0002

: 3352101 335010000 340000000 0.063426 0.1005  0.1005 0000

; 3351201 06071680 06071680 0.0

E 3352201 00338070 06138070 0.0

Rvwmr shsn]evme cana]acns Lt EEE ) el EETE T T

i « COLL LEGIPIPE T0 R%W ASS{ST BYPASS TEE :

- s ot s m e mram]eneis sese]sres snes]ecws senelecee ----1--,-
3400000  "CLP-RABS T" BRANCH

| 3400001 1 0

y 400101 0.0 0.698336 (.0443927 0.0 0.0 0.0

'_ 300102 4.08-5 0.0 00

| 002 0 15028400, 1233140, 24566250, .0C000000

3401101 340010000 342000000 v.063426 0.1005  0.1005 0000

3401201 06137130 06137130 0.0

« BROKEN LOOP COLD LEG RABS T0 DTT

et s} eaial meyefeonh, paalrads svmploi rrpndisre crvufroay
420000  “BLCL 2pTT " BRANCH

20001 1 G

3420101 0.0 0.5715069 0.03624%4 0.0 0.0 ¢.0
3920102 4.0E-5 0.0 00

3420200 0 15028400. 1232540, 2459250, . 00000000
3421101 342000000 370000000 00388  0.84 0.84 0000
3421201 - ,10G30000 |, 10030000 0.0

e pe—. ----l—q-- -_--1~.<- --w«l_--_ -u‘-l---- a--ulw--‘ na--l--“

* ROKEN LOOP COLD L DIT 10 BREAK PLANE 1 1
e wwwn]emms mwmw]emrre csne)innn mrnelren csme )]s wamt]wesn

3440000 "BLCL 2BRK " BRANCH |
3440001 1 0 |
3440101 0.0 0.9286231 0,031069 0.0 0.0 0.0

H0i G065 00 0 |
3440200 15028400, 1232300, 2459250, 00000000 |
3101 342010000 344000000 00540157 .45 4.8 " 0000

3441201 ,759189-5 ,759199-5 0.0 i

- m--cl‘—-v c-----l‘-—q o-—a--l-q-- --—-1-0-- l —--01

» COLD LEG BREAK VALVE
- 3470000 "Ci BREAK " VALVE
70101 344010000 805000000 8,347-3 0.415  0.415 U0
f M2 0.9 084

3470201 0 00000000 20000000 0.0

76300 TRPVLY

U0 501 |

* RE}'.OOD ASSIST BYPA.,S PIPING - COLD [.E(: SIDE |

T e T e T ey = T2 & =
=N

TENATEE:
e R R N S R R R SN N i L W e e N, e e el S e D S, B



R TR N GETY 1 T T . T | appLe—————
T-r >
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1
L
Tor

e T T o R T v =i

it ANl eamae s 2 B

e R Yy S A —
T —— e e
T e Bl T i i i Tl il o -

S -..-.1--.. PRI, TR ..-..-1-..- .....-1---._ ----].--. s G

3700000 ;RMISCL = PIPE

g
58

Slgoo:
535 8
L0 DD T bt ) s G D0 R L DS GBS

§§
SOOOQO

QDO D

CocoQOOEOS:
g T

3
1
2

£8=

3701001
3701101
3701201
3701202

15026000, 1232040, 2459300, 00000000 0.0 01
15023600 1231420, 2459300, 00000000 0.0 02
g;g% 15023600, 1231430, 2439300, 00000000 0.0 03

3701301 10029000 , 10029000 0.0 01
3701302 10027000 10027000 0.0 02

* REFLOOD ASSIST BYPASS VALVES

#oeee e J--= e J-ene =ene J-es wmee 1owee —aee Jowes oo 1----
3750000  “RABS VALVS" SNGLJUN

3750101 370010000 350000000 0.0 0,90+  0.90+4 0000
3750201 0 05011390 05011390 0.0

e BT e R CEE B el L I R, . J, ..-.-_1..---

* REFLOOD ASSIST BYPASS PIPING - HOT LEG SIDE

#owvn vmma]eman soselussn sume]eeve seme]enms mens]omes SR -

3800000 “RABS H L " PIPE

3800001 3

3800101 0.077%6 1

3800102 0.0388 3

3800201 0.0388 2

3800301 0.0 3

3800401 0.0915 1

3800402  0.048 2

3800403 0.0489 3

3800601 0.0 1

3800602  -90.0 A

3800603 0.0 3

3800701 0.0 1

3800702  -0.64 2

3800703 0.0 3

3800801 4.0-5 0.0 3

3800901 0.84 0.84 1

3800902 (%28 g.ZS 2

3801101 0000 2

3801201 0 15013400, 12316.0. 2459400. 00000000 0.0 01
3801202 0 15015700, 1231730. 2459400. 00000000 0.0 02
%}2& g 15018100. 1231820, 2459400. 00000000 0,0 03

3801301 10020000 . 10020000 0.0 01
3801302 . 10018000 . 10018000 0.0 02
siafafafetedots SQSQ,‘nsisﬁsushsg‘tsQ)aslSa$t$ﬁsl$h$t$hsist$n$'st$;.
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|

*
toeme nne J-wss wean Joees nene Lonss nes e L
+ SURGE LINE PCS SITE

el Bt

e Bt

4000000 "SRG LN PCS" BRANCH

4000001 2 0

4000101  1.44561-3 2.30 0.0 0.0 90.0 0.%4
4000102  2.3622-5 0.0 00

4000200 0 15012400, 1418060, 2459400, 00000000
4001101 107000000 400000000 1.44561-3 3.9 3.9 0002
4007101 4(!101(1)00 405000000 1,44561-3 2.85 2.85 1000

4001201 -.0607909 -,0607909 0.0
4002201 (508255 0608365 0.0

+ PRESSURIZER SURGE .LINI

Reren seme]ecss sasa]ones e EECENEEEES CEETETE T B

e L

) B

3050000 "SRG LN PZR" PIPE
4050001 2

4050101 1.44561-3 2

4050201  1.44561-3 1

4050301 2.30 2

4050401 0.0 2

4050601 90.0 2

405701 030 2

4050801  2.3622-5 0.0 2

4050901 2.85 285 1

4051001 00 2

4051101 1000 1

4051201 0 15010800, 1427980, 2459500, 00000000 0.0
51200 G 15010100, 1444040 2439500, 00000000 0.0

4051301  -.0608633 -.0608633 0.0 01

+ PRESSURIZER SURGE LINE

pumme sewsleves cevelenes suun]rvns prsr]eccse swsn]oven

4100000 "SRG LI«E " SNGLJUN
4100101 405010000 415000000 1.44561-3 0.42 1.00
4100201 2 ! - 0608789 - 3 0608789 2 0 1
= PRESSURIZER VESSEL
e s ann, mseafnnes vons]ison sxndlormn Seeelirn
4150000  “PZR VESSEL" PIPE
4150002 6
4150101 0.0 2
4150102 0.5653 5
4150103 0.0 6
4150201 0.0 9
4150301 0.1815 1
4150302 0.1524 2
4150303 0.3967 3
4150304 0.5289 4
4150305 0.3%67 5
4150306 0.1943 6
4150401 0.0684 1
4150402 0.0838 2
4150403 0.0 o
4150404 (0732 6
4150501 0.0 6
4150601  90.0 )
8-21
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e e Tl . g

4150801 4.0e-5 0.0 6

4151001 00 6

4151101 0O0O 5

4151201 © 15009100, 1586220, 2459600, 20000000 0.0 01

4151202 O 15008000, 1586220, 2459600, 00000000 0.0 02
4151203 © 15006300, 1556220, 2459600. 00000000 0.0 03
4151204 0O 15003800, 1586220, 2460000, 03846070 0.0 04
4151205 © 15002300, 1586220, 2466560. 1.0000000 0.0 05
2%2%% 8 15002000, 1586220, 2468160. 1.0000000 0.0 06
41510 -, 23340-3 -,23340-3 0.0 01

4151302 -, 15968-3 - 15968-3 0.0 02

4151303  -.19217- 3 , 36250000 0.0 03

4151304 -, 4272500 -.48004-2 0.0 04

4151305 23.‘63-4 . "3"63 4 (i) 0 0%
---------------------------- - -—-‘-1---- ----1---- ----1---.

* PRESSURI{.EI& VESSELITO ToP M} ;

homenr sewn]ovsie sass]ecss sinnlenas ----1---. P, PP --.--1----

4170000  "VSSL-TPHAT" SNGLJUN

4170101 415010000 420000000 0.9 0.0 0.0 0000

4170201 g i 2109041510904?0 g :
MSSJH?P ToP lﬂ{ AND R!'LI%P MECT{G, ! .

4200000 “PZR TOPHAT" PIPE

4200001 2

4200101 0.0

4200201 0.0 1
4200301  0.1104915 2

4201001 2
4201101 G000 1
4201201 © 15001900, 1509900, 2482590, 1.0000000 0.0 01
%i% 8 15001300, 1509800, 2484800. 1.0000700 0.0 02

4201301 11442-4 -.11442-4 0.0
t‘nh&tSs‘t‘t)t‘s$a$t$a$t‘a$a$t$ saskststsas‘dust&-‘ts.Sn‘*3\'3-3&

=  STEAM GENERCTOR SECONDARY SIDE

*

» PRINARY SEPARATOR
5000000  "SEPARATOR " SEPARATR
5000001 3 0

5000101 0.0 0.4445 02425 0.0 90.0 0.4445
000102 485 0.2840 00

5000200 0 J828810.0 1145280, 2580000, 49664000
5001101 500010000 520000000 0.087745 0.0 0.0 0100
5002101 500000000 505000000 0.087745 0.0 0.0 0100
5003101 515010000 500000000 0.29187 0.4 0.4 0100
5001201 30829000 1.0170000 0.0

9002201  1.1801000 17265000 0.0

5003201  2.4900000 2.4900000 0.0

+ SEPARATOR BYPASS
5030000  “SEPBYPASS " BRANCH
5030001 2 0

B-22



i~ T e R s 0

0.0 0.4445 04384 0.0 90.0 J.4445
4.E-5 03678 00

0 5827350.0 1150000, 2591270, 99988000
505000000 503000000 0.98627 0.0 0.0 0100
503010000 520000000 0,98627 0.8 0.0 0100
~1,265400 17607000 0.0

-, 3871600 07560020 0.0

. SEPARM'G!I( OUTLET R%GION ’ ) ;
OO S i USRS S PRSNCPR BRI DU S
5050000  “LWR SEPAR " BRANCH

5050001 1 0

050101 0.9 1.2131 1.48%0 0.0 =90.0 -1.2131
R0'0102 4.5 1.9048 00

050200 0 5830080.0 1236530, 2580000, 02870570
5051101 505010000 508020000 0.0 0.0 0.0
5051201 64364000 -2.022800 0.0

= FEED INI.;ZT YOLUNE L ) i g
5080000  "UPR DWNCMR" BRANCH

5080001 1 0

5080101 0.0 0.609% 0.22 7 0.0 -90.0 -0.6007
9080102 4.E-5 0.163697 00

5080200 0 58352100 1145250. 2580060, .000GON(L
8081101 50801000 510000000 0.0 0.0 0.9 0100
5081201 66537000 66587000 0.0

+ STEAM GENERATOR DOWNCOMER

SIG00)  "DWNCNR Y . AWNULUS

5100001
5100101
5100201
5100301
5100401
5100601
500701
5100801
5100901
5101001
5101101
5101201
5101202

0100

Qbé LOoOOO ot
L:!‘"l' 80 c%a
m%c :
Nw;\puwwuwu
5
3
L%

5379840.0 1145550, 2580000,

5844480.0 1145820, 2580000,
5101203 5849120.0 1146090, 2580000,
3101300

5101001 66594000 66594000 0.0 01

5101302 166602(1)0 ;W)OO (1).0 (1}2 : .
Wt g |- ---..‘ e smleae o emn  sssan | S@Ne ST ee D | o
» JUNCTION - DOWNCOMEW TO BOILER

Reacs somefoiin sunsocen sumeforen svmefanns comalamme cmas]see
5130000  "DNCMR-BLR “ SNGLJUN

5130101 510010000 515000000 0.0 17.5 17.5 0100
5130201 9 66609000 88146000 0.0

» STEAM GENERATOR BOILER

Baarsimmpefman sesn]oinn cacalusin stan]essn mecofrmen sumn}ion
5150000 “BOILER " PIPE

5150001 5

5150101 0.27T% 4

5150102  0.30629¢ 5

oo
oo
282
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t
it
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‘i el T

o e T e e T TR T R
Tt ™ T S W LY e T - "
o b v -

AL T T T e

20254003 1.0 1.0

$even sarelanes simelunvs wesnlanes mias]enen e T RY, R

+ PIPE DOWNSTREAM OFISTEAH CON}“ROL VALVEI : :
Arves vsosaloncs wnen]locns waue Hatt rEasliumbie ssne] essn sons ) we
410000  "COND INLET" BRANCH

410001 1 0

5410101  0.06557 54.4 0.0 0.0 0.¢ 0.0
5410102  4.€-5 0.0 00

5410200 0 2072970,0 914598,  2598620. ,B66RE000
11101 541010000 542000000 0.0 0.0 0.0 0100
11201 13.013000 23,588000 0.0

+ AIR COOLED GWDENS? g 1 .

5420000 “CONDENSER " TMPVOL

9420101 0.21677 17.87 0.0 0.0 0.0 0.0
5420102 4.£-5 £.02 00

3420200 2 +1001
420207 0.0 2.06986 1.0 «1001

tain pumslomen conslenan sbnromas miee]asin SO,

* SIMPLIFIED FEED SYSTEM

[P -.-.1---- -..-10-.. -—--1,--. ----1---. ----1.--- -~--1-,_,

* FEED STORAGE TANK

ety omsn i e LY (RS SRS JOSCRRSY Fu
5350000  “FEED TANK " THOPVOL

5650101 29.81  3.04¢ 0.0 0.0 00 0.0
5650102 4.E-5 0.0 9%

5650200 3 502
5650201 0.0 7.5886  482.0

Arane swncdvess tenelomen susnferve wrea]esne sons]naes R, pre

+ FEED WATER

Aavas cseyumnn swia]anas canalivne caicfanss wdiseons SR Taiat

5660000  “FEED - TMDPJUN
5660101 565000000 565.3000000 .05

5660200 |
5660201 -100.0 19.150 0.0
5660202 0.0 19150 0.0

5660203 0.5 0.0 0.0

5660204 1.0 2.5 0.0

5660205 1.5 100 0.0 «3-5
5660206 2.0 0.25 0.0 55
5660207 2.5 0,00 0.0 ) 2125
edadegatusatagedudoosegagetefesegetsgefagesasetatagasogasaseds
*

+ ECC SYSTEM

..-,1-_-A

0 #1.2-3
0 +[.2-3
0 *L2-§
0 +L.2-5
0
0
0

.
.
.
.
.

0
0
0
0
0
0
0

* ECC CHECK VALVE

Boome winadrens acsianas swnaleins dreefiass stnefinrs mamelos -
6000000  "ECC CHKVLV" VALVE

6000101 605010000 185000000 5.989%-3 0.935  0.935 1120
6090291 0 00000000 00000000 0.0

e -.—_1‘--- ‘._-1-5-_ --“-l----

* ECCS HEADER T0 PLS

LSS CE ) b (o IR, PR e G e e
6050000  "ECCS HEADR" SHGLYVOL

6050101 5.9896-3 5.0148 0.0 0.C 90.0 3. 3071207
6050102 4.0-5 0.0 (0

6050200 0 . 4.56+b 72310, 2459920, 06000000

e e e
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- v-w»l.ooo .h@-l--ﬁ- -o-~1.~¢- ----1&«9- uﬁv.l-.wb o---‘..u-

&I —v iy - -~Qw1.q¢— --u-l--.- o.,-lmoo- a--.]w-au .-q—lt--u o¢w.l.._-

6100000  "ACCUM YLV " VALVE

| 6100101 615010000 605000000 5.9896-3 6.278  6.278 .00
g 0100201 2 -.4902-15 ,79206-11 0.0

: 6100300  TRPVLY

6100301 682

vy s o ve ---4-1¢~-- --—-1~o~-» -v‘>l-¢—- v--cl--oa- ~<.»1--~— -o--—}a---s
-

; « ACCUMULATOR PIPE

o Ruens sxonlodme momilanin —uruleres macsfasen cevelicen macs wes
|

p5T 6150000 “ACC PIPE " SNGLVOL

K 6150101 0.0 25,987165 0.4074774 0.0 0.0 0.0

Bsit. 6150102 4.0-5 0.0 00

> 6150200 g 3,55&6 %12409 ;3459920. i00000000

Yl Remus wulin]lnane smceloens swenleves socalrese sennlonse -.-«1.--_
+ ACCUMULATOR VESSEL

k peman susaleres cnms]enon menalenen e EETTIET) LRSS, pRa,
6200000  “ACCUMULATR" ACCUM
6200101 0.0 1.8163 2.3422 0.0 ~90.0 -1.8103

| 3200102 40-5 0.0 00

-. 6200200 4.180+6  305.40

; 6201101 615000000 8.2132-3 40.0 40.0 U

6202200 0.0 1,066 2.4509 1.6927 0.08445 000

#romn weseficns sers]ures cvcelrere memelaces sons]ecen anne]amon
~ BUST LPIS

temsn mmesamts weasfoman seweloden cmwefar o saer]iene eman]eces
6250000  “BWST LPIS " TMDPVOL

6250101 20.44 5.0 0.0 0.0 5.0 5.0
6250102 4.08-5 0.0 06

6250200 3

6250201 0.0 1.0s5  300,0

| Rewne ——--1-~-- ---—-1.,-..‘ PESHUR, ----1--.- sq—.-lua..... (!.-¢-1-.-=-

: « LOW PRESSURE msﬁc}um s'rsmla : ; 1
| 6300000  "LPIS " T™DPJUN ‘
6300101 tlszsoma)o BRSG00000 5, 9896-3

% ;

i A30201  -1.0
: 8300202 ©.0

: 6300203  8.483+4
|

o

g
2
g

oo

6300204 4.29745
. 6300205  7.745%
6300206 . 4dR+5
: 6300207  1.119%
"-‘. m lam'}é
. 6300209  1.257+
i 6300210 1,276+
6300211 1,395+
8 6300212 1.46446 0.
6300213 1.5IT6 0.6
|;|t. t oS, o*ﬁ-lv.—.q - .1-...;. --....1....,. e .
« BUST HPIS
[‘-- Tt el e O L CRRSE JS S
2 6250000 "BST WE.S " TIDPVOL
'! 8350101 20,44 Wl U0 0.0 90.0 5.0
, 650102 4.065 00 00
" §350200
;" £350201 0.0 LM+ 300.0

» HIGH PRESSURE INJECTION SYSTEY

» -,»n._wggg'e:c

BEAZLS

&

SRR R OSSO D
254 7~

5
Pocoos sonoooow
Do OO OO DD

e T I D T e e B PO RN

-

1

3 sl var s e el el

Rl LT E Rt E
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o b e e A0 i S AR A IR A 2 b e
4 2

.u-o oyv—ql.t - —-w»l.a-an ":c-ln—q-n .“."1.-. “.nlq - v-q-alv---

“HP1S o) TP SN
0010 GW 155000000 §.9896-3
6400700 503 P

[ 185010000

5400201 '1 0 0.0 0.0 0.0

6303202 0.0 1.50000000 ¢.C 0.0

6400203 7.725M+«€ .5 0.0 0.0

6400204 8.3597+6 31536281 0.0 0.0

6400205  17,2436+6 31536281 0.0 0.0
'5*3**5'3*“3'3‘5'S"*‘ﬁsi&"mﬂs AU U8 70 T8 T 2 B8 5 0% 1% OF BE S5 8 0

*

» CONTAINMENT

R wmn  qomw e s ] - .v..--]._-- .-..-J i b -..--1-.... ..--.l...,-.
* Cmﬁlmw BRUKEN LOOP HOT ?ﬁ‘i

Wi SanidreNs varajrane sunal desw yraslnide seesfuees ssas]onuy
S0 GO BUL " Do

£%0101 1.0 0.1 0.0 0.0 0.0
8000102 O.G 0.0 o

FO00200 2 401

8000 0.6 wds 1.0

8000202 1.0 3 1#5 1.0

8000203 1.2 18546 1.0

8000204 0.0 2.9% 1.0

000200 2.0 2.5 1.0

BO0U20E  28.0 28345 1.0

800026 40.0  2.6746 1.0

80002W 480 268 L0

S0 520 2645 1.0

8000210 - 60.0 3.0+ 1.4

8000731 70.0 3,345 1.0

8070212 ltile 0 3io+5 110 : ;

‘."" e ten ade nae SR 2 o ool Lo b ] N SO S h abse A S i bt R o 2 o 1 .-
+ CONTAINMENT BROKEN LOOP COLD L%y

i I R e e e woen] mmn ] e e

8050000  “COT BLCL ™ Toeve!
8050101 - 0.0 1.0 0.1 0.< 0.0 0.0
8050102 0.0 0.0 i

8040200 2 301
85001 0,0 Lo 10
Mslede 1.0 20% 10
8050203 1.2 165 1.0
8504 0.0 295 1.0
86T A 2.5 1.0
8050806 28.0 2835 1.0
8050207 400 2615 V.4
85008 48.0 2675 10
W08 520 265 10
s3210 60, 4 305 L
800211 70,7 34 10
100.0 3

070212
‘.«wmm-s«sas«scs«'«soswsas»w $8sgede bedagats fugegetoge
«  WEACTOR VESSEL HEAT STRUCTURES

*

- ‘--.1 e ..-v"-l---.— .--.1--‘.— —--—a.l; - '—a-.l- e .-.-._‘_‘«.---
« AGTIVE CORe

» CTATION 11¢.9% Ty 182.94

*

% HOT €L POBS HEAT STKICTYRE :12311

o et B S ok 4
Pl | Eas Sy - 3
R N T e I R N R R A R N R AN W s S N R L) .

RN NS Ny Y R, e



* INTERMEDIATE FUET, RODS WEAT STRUCTURE :12302

*

RS T L,
VI "
18 Grans se 2]evse e selrene won B et Lt s R
12314000 6 0z 1 00 85 1 8
i 12311001 7,865+6
1231011 J.0F-6 2066 0.0 0.0 €
i 0 1
123Ul % 4.65564-3
2310100 1 4.75106-3
3 P3NCs 3 5, 36806~ 3
| s 1 s
a W02 -2 )
' 12311203 -3 9
1231301 1.0 8
12311302 0.0 O
e 1231401 %60.0 10
; 12311501 0 D 0 1 %.998416 05
’ 12311601 021010000 1000000 1 1 50.998416 06
: 12317 90 0.023084%7 0. 0. ]
123an2 %00 0,051034 0. 0, 3
12311703 900 0,05849747 0, 0. J
; 1230704 90u  0.1414851 0. 0. 4
12311705 90 0.02567747 0. 0. 5
| 1230706 900 00090672 0. 0 6
12311901 0 0.013833 001504 16764 %
pravs cmea]anms susa]eren srme]csen e CE e o CEDR s, IO
.
* *VERAGE FUEL ROL: HEAT STRUCIURE :12301
*
T POCUDI (e ceme]menn mren]neea ~esafrere suin]enan
12301000 6 10 2 1 0.0 555 1 g
12301001 7.869+6
12301011  LUE-6 2.0e6 0.0 0.0 f
12301100 0 1
; 12301101 5 ¢.65564 -3
| 1230000 1 4791063
| 12301103 3 £, 36806-3
12301261 1 5
| 12301202 '2 6
. 1201203 -3 9
' 123013¢4 1.0 5
| L1302 0.0 9
12301401 5800 10
| 1220100 0 0 0 1 159.819088 06
{ 12301601 011010090 1000000 1 1 159819088 .
12301701 900  6.036746 0. 0. 1
‘ 12301702 900 0,087927% 0. 0. 2
5 12301703 900  0.0990847 0, g, 3
| 12301704 900  0.G768387 0. 0. 4
| 12301705 900 0.0491237 0. 0. §
| 12301705 900 00153074 0. 0§
I 1230101 0 0013633 0.01504 1.6764 6
| TR TR it S P on Moy (NIRRT
s ey RO AN SRR AR A
{ *
/
|

Bewew -1--.... warwi Y e

12303)01

I AT T R =L D R e I T ST IR ATy

B

10 2
. 0E-6

1
0.n

0.0
0.0
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Bl Cah = - e o S

A 1ol "™ B YL T
e 1

Ty TR L T TS S VR Ty R ARG A AN

T ) B

5 4.65564-3
1 4.75106-3
g 353388053
12302202 -2 b
12302203 -3 9
12302301 1.0 5
1230500 0.0 9
12302401  560.0 10
12302501 0 0 i 145.4076%6 06

0
12302601 033330000 1000000 1 1 146.407696 06

1202002 900 0.103621287
1230270 00 0.116769857

12302705 900  ©,05789154
12302706 900  ©.018039428
12302001 0 0.013633  0.01504 1.0764

#mc = wesslaver svsnlenre coce]ecnn mame]icon cwmn]ormn oms]oens

#5085 BagaSutafesefetetatutafatototesadets S $agubaeasagusates
+  STEAM GENERATOR HEAT STRUCTURES

g

&

o
CDC:<:1:>C>E3
ooooos
OO i ol 5o bt

« TUBING

W S ----1”--- .-,_l---- S vt ’--.- e 1 - ._--l

10060000 % . 2 1 0.0051054
10060100 () 1

10060101 7 0,006343984

10050201 & 7

10060301 0.0 7

10060401 560.9 8

10060501 115010000 10060 ) 1 124,71 3
10060502 115040000 10000 1 1 §49.067 5
10060503 115060000 10000 1 1 1124.71 8
10060601 515010000 10000 | 1 uA.7n 3
10060602 515040000 0 1 1 849.063 4
10060603 575040000 0 1 1 849.063 5
10060604 515030000 -10000 1 1124.71 8
10060701 0 0 0 0 8

10060801 0 6 0 0 8

10060901 0 0 8

006U901 0 0 ,
#8e$udeSatesagatesafugaatedagegodesatetatedasefugets fobugegetase
«  HEAT STRUCTURE THERMAL PROPERTY DATA

#ooer smarfenen srsficas shevlases demslenan sonsfater o ]umen
20100100 TBL/FCTN 1 i « 102

20100200 TBL/ECIN 3 1 = GAP

20100300 TBL/FCTN 1 1 * IR

20100400 TBL/FCTN 1 i « S-STEEL

20100500 C-STEEL

20100600 TBL/FCT¥ 1 1 + INCONEL 600

Brrsa dnevlh con sevnlocon cdinlonen shan]onvs sren]mre amen] s
» W02 - THERMA! CONDUCTIVITY

LS’ St meadieantd SIUSIEEEES CEETIRERS ERSRR P

20100101 2.7315E2 8.4
2’00102 4.1667E2 6.46
20100103  5.3315E2 5, 782385
20100104  6.99817TE2 4.633177
20100105 8664832 3.880307
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* ZIRCALOY-4 ~ vmmi‘mc NMT CAPLIITY FRON MATPRO .
Rrvsnr Sawrlesmres anssls WhEr wmaee e remelinne Neweslesens
mosm 0 1. 84186
2 4000 1 .978ES

w‘ 3 m'ﬁ s-.lmb
20100364 1090.0  2.456E6
J0kss 180 38808

Brbasr soiw]loves smimlamiw ....l»-.. -o--l-n.- .ooblho.b bkowluooo

s ‘S'STISL i THERMAL (IJONI)UCTIV!TY y A ,
aomoaol e13,15  12.98 ’
”"‘WOE 1199.82 2.1

wo wesnluene wreafanss socnoren vnne]enns snsa]rec pman]enen
-SSTuLlWTIICRATCAMI‘H y { \
20100451 273,15 3.83E6
0100452 366.%  3.83E6
20100453 477.58 4. 1906
20100454 588,59  4.336E6
20100465 699.82  4.504E6
20100456 810.93  4.639E6
20100457 922.04  4.773E6
20100458 114426  5.076E6
2010459  1366.5  5.376E6
20100460 1477.59 5. 54GE6

TR EECERETEY DT R T LR, DR ....l-.-.

« INCONEL 600 - THERMAL CONDUCTIVITY

Pnen vwtnlrst i danfenin ansunns. sbasloven sunslovny sraalsess

20100601 3665  13.85
20100602 477.6 15,92
20100603 588.7  18.17
0100604 700.0  20.42
20100605 810.9 22,50
20100606 922.0  24.92
20100607 1033.2 26,83
20100608 1144.3 29,42
20100609 14776 36,06
#reme enn Joner wees J-<en aven Jonee wees 1-sne wens Jomne wens 1-ee-

* INCONEL-600 - VOLUMETRIC HEAT CAPACITY

pesss snncliane crvalawss srsnlines srvs Jere wspa]uses cmen]unes
g%“ﬂ 366,56 3.908+6
20100652 4776 4.084+
20100653 588.7 4.260+6
20100654 700.0 4.436+6
20100656 810.9 4.665¢6
201006857 922.0 4.929+6
mim 1033.2 5 105+

20100659 1477.6  5.72746
ﬁ‘nStSo3*st$«$t$t$a$t$¢$t$da$a$a$¢3-3\-3:3:3.3'3‘3. Rafefatadate
* CONTROL VARIABLES

B+ 31

T —

T T T G el ERR—S




)










w 7.32000-2 RHO 415060000
10 1,420002 RHO 420010000
mﬂ 1.42000-2 RHO ,

17 2.12609-3 RHO 430010000
» 07] FEACTOR VESSEL TOTAL MASS
20507700 RVMASS  StM 1.0 0.0 1
20507101 0.0 1.0 CNTRLVAR 60
20507103 1.0 CRTRLVAR 67
» 072 ICS TOTAL MASS
20507200 PCSMASS  SIM 1.0 0.0 1
2507201 0.0 1.0 CNTELVAR 61
20507200 1.0 CNTRLVAR 62
%303 1.0 C4TRLVAR 63

204 1.0 CNTRLVAR 64
%;305 1.0 CNTRLVAR 68

206 1.0 CNTRLVAR 69
30507207 1.0 CNTRLVAR 70

1.0 CNTRLVAR 71

sriie SPRREIN T Rosar wwne  pAEE frnee anevfuens
] kU!i STA"S"CS M“ . : ;
Bovnn muss]ries sden]lasws snst]sctin sensoune sovalaces vanalesen
20507800 0" Vi SUM 1. 6 0
ml 0 . Ls WLVAR 79
20507900  NB. "% ¥ ] 0, 0
20507901 0. ! L
»
20508100  TSTEP Y L 0 ©
20508101 0, =1, CNTRLVAR 7%
20508102 1. ONTRLVAR 7
*
T T TR TS TS TR IS CR T I 0 0 T R OO OO O O O O O % O R % % O U O O
*
+  GENERAL TABLE DATA
-
T L B e B e B e Dt
. TABLE
* NUMBER DESCRIPTION
. e ettt S
*
* 900 REACTOR POWER VS TIME AFTER SCRAM

A - bn.'l"qp .--.l-.-o .<g—1p.-. -..--l..-.sq- ---ql-.-- -.-..-1.---

902 L0 36.0+6

1.0
. . l.ﬂ
20290) . 0.900689 « FROM L2-3 POSTTEST
- \‘ & 0.27m
20290005 0.3 0.153171
20290006 0.4 0.1108:
w 0.5 0.09
- o-ﬁ 'Da J lz
20290009 0.8 0.07355
20290010 1.0 0.062500
20297011 1.5 0.063089
20290012 2.0 0.059854
20290013 3.0 0.057265
20290014 4.0 0.055204
20290015 6.0 0.052085
20290016 8.0 0.049776

B-3%




Yt o =

0.047947

« FROM LTR LO-08-B1-173

23
«3-8*3-3-3-5'3-3'3-5-3'3-3'3-S'sﬂs Sefetefefotatofedotatagososess

10.0
20290018 15.0 0.044575
20290019 20.0 0.042176
20290020 30.0 0.038783
20290021  40.0 0,035348
20290022 60.0 00315‘6
202900 001460

*  PUMP DATA

poie wvuilevan
. ‘ilﬁGLI PHASE HEAD (I‘L‘RV!S

R~ ....1- -

'H!ADCL’MIW 1

.......................

1351105 7, 9020008 -01
13511 1., 000000E+00

weve -.--1---. ....1---- PP

* HEAD CURYE 0. 2

1351200 1

1351201  0.000000K +00
1351202 2.000000E-0]

1351203 4.00GO00E 0]

1350204 57554006 -01
1351205  7.4432005-01
1351206  7.734800E-01

1351207  8.631300E-01
1361208 _ 1.0000005+00

Baass bhenlswnn wane ldiise wawe
« HEAD CURVE MO, 3

e L BERSIRSE
1351300 1

1351301 ~1.0000008+00
1361302 -8.057400€-01
1351303 -6, 0B900E -01
1351304 4. 0G8300E-01
1351305  -2.001710E-01
1351306 0. 000000E+0)

Kocme ‘...l~ﬁ‘4 snon]lasan wwiw

* HEAD CURVE NO. 4

- gq-ﬁl—--- -¢--1---q -

1351400 1

1 + J332008
1351404  -4.553400€-01
1351405  -2.710900E-01
1351406  -1.771600E-01
1351407 -9,073000E-02
1351408 0, 000000E+00

D S CO e Lt

+ HEAD CURVE NO. §

comefumen mema]enes suscfensn venelesss
.-1-... .---1.-.. ,-.-1.-.~ _4-.1.--.

1.403600€ +00
1. 363600 +00
1. 318600E+00
1.232800E+00
1. 133600E +00
1. 000000E+00

Jomes wmesleces seesleses meee]ecas

s LRt ERRRP B

2

-6, 700000£-01
=5, 000000E-01
-2, 500000E -01
0, 000000E+00
2. mm

1.--. REatd REE ) Bt Rl Lt

4

&.4722008+00
1. 996800 +00
1.589700€+00

1. 015600€ +00
9. M908 -01

1osen memeleens soafumes smasfoses

drowe saselenos sren]uvee vees]eene srea]enss snss]ases move]ewes

1351500 1

K]

B-36

W R Vet —

e p—




ey | S

g " <« == R TH= 1

e~

T = = T W

]

= e

M By

e T
. -

[ ---ql---u .o-l..

1351600
1351601
1351602
1351603
1351604
1351605

1351606
1351607

1351608
1351609
1351610

Py, ._--l-... --..1‘..

1

0. 000000E +00
9. 109900E -02
1.865090F -0]
2. 7176208 -01
3. 558720601
5, 744060801
7. 405760801
7. 6661908 -01
2. 7147108 -01
1. 000000E +00

* HEAD CURVE NO, 7

o —— p--ul-.-- ~--.1.---

1351700
1351701
1381702
1351703
1351704

1705
1351706

) e

1
=1.000000E+00
=8.000000E-01
+6, 000000E -01
~4, 000000E-01
-2, 000000E-01
0, 000000E +00

« HEAD CURVE NO. 8

Rmens amen]ovus .-.-1».--

1351800
351801

1351802
1351803
1351804
1351805
1351806

L Sl 4-.-1'“. --dyl--.— ..---1-.-.-- --u-l--s.

+ SINGLE PHASE TORQUE DATA

o --.--l---- a..-.ol--.. ..-.-.1......

1
=1, 00000CE +00
-8.000000E-01

0, 000000E+00

* TORQUE CURVE NO. 1

- d.--l.n-c ---olo-q- .-.-1-¢.- ---gl---.

W —— Oﬂ.-lﬁ-.w J-’thﬁﬁm .-.ol»ca- q---l----

+ TORQUE CURVE NO. 2

E ARt -né-lw--- -u-ol—t-w .---1‘-—- --..l----

1352000
1352001

1352004

2

0. D0N000E +00
4.0000008~01
§,000000E-01
7. 372550801

> l - e -1...- -

saifuons annsfessa

7
=1.000000E +00
=6. 300000E-91
=3, 000000E -01
-5 000000F -02
1. 500000E ~(11
£. 500000€-01

ams menn]evns
- --».1.--.

an)enns

e e

) o crmn]emns wsum]eren

seum]svse wasc]rene 4-..1..--

8

-1, 000000 +00
9. 700000€ -01
9. 50000001
-8, 8000 E-0]
-8, 000000E-01
=6. T00000E -01

]
6. 032000811
6, 3250008 - (1
e
9. 229000 -01
1. 000000 400

2

=6, 700000 -01
=2, 500000€-01
1. 500000€ -01
5. 265860 -01

8-37

wasin] s nn ER R

v Yaiios

s EEEE

SEe ST

|
i
I

et REE

!
|
|
Rt EEE |

|
!
il |
|
I

wmmim o






M

L B ] .--pl..vo -ou«‘a».. -

8, 0000008 -02

0. 000000E + 00

* TORQUE CURVE

et B B

3'“ 12

$ai mmmcfrane swmr]ens o]

0

0. 0000OOE +00
1. 000000€ -0
2, 000000E -0
3. 000000E -01
3. 500000801
4,000000€-01
g COGOOOE-OI

-01
8 00CAHE-01
9. 000000E-01
1. 000000E +00

. Too00t 0

."-1' "h’ n-ﬂo hwplenes 0..-1.-’- .‘-.l‘--n oo~l-'-o

* TWO - PHASE MULTIPLIER DATA FROM L3-6 TEST DATA

R R o.o.lo--a -.-.1.;-- rhns Jonbny Shuelesnn .v'wl-..— .Q.Ql.---

+ HEAD CURVE

femns -c--!-i—‘ ‘--Qlcrnb

0. 00NOOOE +00
(. D0O0D0OE 00
1. 000000E-01
2,000000¢~01
3. DO0O0OE -0
6. 000000F -01
6. 000000E -01
6. 000000E-01
6. 000000E <01
5. 00000001
3.000000€-01
0, 000000 +00

it S E mwm]oeen

1ve- u.--]..,. «._.1-..-

0, 00000OE +00
0, 000000F 400
1. 000000 -01
3. 000000E-01
5, 000000F-01
7. 500000-01
7. 500000E-01
7. S00000E-01
7.5000005-01
7.500000¢ 01
5. 000000€-01
0., 000000E+00

* PUNP 2-PHASE DI?FERSHCE DAT&

Siunn Ewealorns M

* HEAD CURVE NO. 1

L R o-no]n.nﬂ -uuu-l--

1354100
1354101
1364102

W n-.‘loi-- -onol-p-- pow,l-v—- --ovlga.w

1
(1. 000000E +00
1, 00U0OGE +00

* HEAD CURVE NO, 2

.uov- -y -1--.. -r-.l - - a--.ln.“ .,-.l----

ﬁﬁﬁml

heens -‘-.1t0¢. poool-g-» -'buln—n- -Q&—l—--;

0 (00000 +00
1. 000000 +00

* HEAD CURVE NO. 3

L ] oocol¢uob p.u-l.-.. uo-.l.--- -00-10“0- -Qq.l.--.

1354300
1354301
1

1354304

1354305
1354306
1354307

1

e CUEERE LT PR

- “...1---- -.--1-.

1
1. 000000 +00
1. 000000E +00

1. 000000 +00
1. 000000 +00

e o] e

e Bt

~vv-1vo- -

et EEE

wwmp]eene

il Gt

e SR

) ST

wean]eavs

S EEETEEETTY CETTTRTS O -...l~--.

-‘-“1.‘-'

s

S p—

-..-1..,.

.covl-uq-

SILE, T

RN -

F-'-lﬂ.-i

il e el e e A

N R R RN IR R =T

bl










1 ~2.500000€ -01
m -8, 000000 -02
5604 0.000000E+00

.
«  PUMP DATA
.

L ...o.l e wew 1. -

. HFAB CHR\{S NO, ]
16311(0 1

1651101 0.000000E+00
1651102 1.906100£-01
1651103  3.89630ME-01
1651104  5.939600E-01
1651105  7.902000£-"]
1651106  1.000000€+00

W osram --»-lw-.. --.-1.--.

+ HEAD Cﬂlgi. §. 2 :
.l--»-- wnaalenas SMame Junen
1651200 1

1651201 0, 000000E+00
1651202 2.000000E-C ]
1651203  4.000000E-01
1651204  5.755400E-01
1651205  7.443200E-01
1651206  7,734800E 01
165 8.631300E-01
1651 1. 000000 +00

F B .--.1..»— -.—-l--54

| » HEAD cum{s NO. 3

| 16651300 1

| 1651301 =1, 000000E +00

| 1651302 -&,0574008-01

| 1651 6. 0690008 -01
1651304  -4.068300£-01
1651305  -2.001710E-01
165136 0, 000000E+00

s, PR S

I

| + HEAD CURVE NO. 4

| Mowss wuss]ossn seen]ocnn
| 1651400 1

| 1651401 ~1.000000%+00
: 1651402 8. 2297008-01

| 1651403  -6.3332008-01
|
;
I

404 -4, ~01
1051405 -2, 7106001
1651406

1651407 9.0

16514080, 000000E0
e e CE
+ HEAD CURVE %0. 5

h e e

| 1651500

r 1651501 0, D000OOE+00

| 1651502 2.000000€ -01

| 1651503 4.000000E-01

* SINCLE PHASE HEAD CUl‘tVE.S

frave mnan]stes aves]uene e

-9, 000COUE-01
~8.000000E -01
-6. 700000F -01

wran]eemn suasn]enan

....1.... e BEt

2

=6, T00000E -01
=8, NOD000E -01
=2, 500000E-01
0. 000000 +00
2.583000E-01
3. 778000E-G1
6. 326000E-01
1. 000000E +00

cemen]eens wnea]asnn

et B ..--1--.-

3

2.4722008+00
2.047400E+00
1.831000E+00
1. 624000 +00
1.4705008+00
1. 403600 +00

FUNE (gl W

e s u-.-l----

4
2. 472200E+00

..vvl.o--- ..-.1—‘~v

.-.71..-. R CEE

5

2. 5000008 -01
2.,800000L-01
3.400000€-01

B-42

L nle Ala, _BEa B e _ u R _ 1 B EER_ o

11 ‘E ALL REMAINING DATA CARDS AFTER ACHIEVING STEADY STATY
i“‘isl‘t shefeladatafatetalotatatatototototofatatadetasodasatise

cme momelocon wmen]oven

e -..-‘-.--

---'1.6.. so--l--.o

.
.---1--.- L R

R e ET IR, E

el G

onsufnimy evse]eoss

e i ----1...-

ﬁ.-.l‘}“- n-..l-o-.

wenslvery swnalewan

.---‘.--- ..--1-.-.

P R | L N <




m 4. 11800001 2. 7680008 01
5, -01 4. 584000801
1651506 7. -01 6.992000€-01
1651507 1.0000008+00 1, 000000 +00
P B ity ity B
+ HEAD CURVE 10,
ponms wnes Joees wees Joeer wese Jooun wmee Jores wne I .
1651600 1 b
1651601 0.00000OE~00 9, 3427908 -01
1651602 9. 100900€ -02 9, 229000 -0]
1651603  1.8650006-01 8, 96300001
1651604 2. 7176208-01 8. 750000E <01
1651605 4. 558720801 §. 433000801
1651606 5. 744060E-01 8, 353000801
1651607  7.405760E-01 8. 485000501
76661908 -01 8. 469000 -01
16 §.7147108-01 8. 838000 01
1651610 1.000000E+00 1. 000000E 400

W o.onl.»t. ..-oldt-—

+ HEAD CURVE NO, 7

#eses sens]uces sansleces
1651700 1

1651701 -1.000000E+00
1651702 -8, 000000E-01
1651703  ~6.000000E-01
1651704 -4, 000000€-01
1651705  ~2,000000E-01
1651706 0, D0D000E+00

Flsn g nEs oy - -

e sews]eess

7

=1. 000000E +00
~6. 30000001
=3, 000000E-01
=5, 000000€-02
1. 500000€-01
2. 500000E-01

6.;-1.--- —n&—l&.k-

e S

) Gl

) ETE

———e]mees

venw]emwe

) RS

+ HEAD CURVE NO. §

1651800 1 8

1651801 -1.000000F+00  -1,000000E+00
1651802 -8.000000E-01 -9, 700000 -01
1651803 -6.000000E-01 9. 5000008 -01
165194 ~4.000000E-01 -8 800000E 01
1651805 -2, 000000E-01 -8, 000000E -01
16518 0.000000E+00 f’mim 1 1
" STRGLE PAASE TOROLE DATA

* TOROUE CURVE NO. )

1651900 2 1

1651901 0.000000K +00 6.,0320006-01
1651902 1.930000E-01 6. 325000801
1651903 3.9300006-01 7. 369000601
1651904 5. 955200 01 8331000601
1651905  7.978200E-01 9. 229000E-01
1651906 1.000000+00 1. 000000E +00

e MLl R --g,l.--o -u--lqm-- ottul-ov- qv.-lu--b

« TORQUE CURVE NO. 2

mem]aenn

- -—--1-.,. n-u-lo-.- «-n.ln.-« .o¢'1-.t. o--«l«-n‘ -«v-]-n.-

1652001 5 0000006 400
1652002 4.000000E-01
1652003 5.000000€-01
1652004  7.372550E-01
1652005  7.680490-01
1652006  8.6723008-C"
1652007 1, 000000€ +0u

2




fimed shoafismn oausfosss Wriforse neru]onvs

* TORQUE CURVE NO. 3

R

E 1652100 2 3

| 1652101 1. 000000E+00 1. 9843008400
| 1652102 -8.009600E-01 1. 3940006400
| 1652103 -6.063800E-01 1.0975006+00
J 1652104  -4.068600£-01 . 2200008 -0)
| 1652105  -1,992800E-01 €. 648000€ 01
| 1652106 0. 000000E +00 6.032000E -01

fonsk mousjeses ssinloans -...lh_..

....1_.,- s

*+ TORQUE CURVE NO. 4

JuEss sutsitmns sdpejecan voncjocns vaseloase
1652200 2 “

1652201  -1.000000E+00 1. 9R4300E +00
1652202  -8.223400E-01 1. 830800 +00
1652203

wene]ennn

~§, 337100E-01 1.682400E +00

1652204 - 4.585300E-01 <. 557000E +00

1652205  -2.670230E-01 1.436200E+00

1652206  -1.761070E-01 1. 387900E+00
1652297  -8,931000E-02 1 J4B100E+00 :
| 1652208 gomoooml)o % ‘ ZJ%IOE*(IX) |
| Fenes sheelinss deselessn wvose]eses snsnlsssn i

| * TORQUE CURVE 0. 5

1652300 2 5
| 1652301 0, 000000F +00 4. 500000€ -01
| 1652302 4. 00000E -01 -2, 500000E <01
| 1652303 §.000000€-01 0. 0000008 +00
‘ 1652304 1.000000E 400 3. 569000801

[r—— -m--l--.- -.,.1-._- ----}---. .-_.1.---

| « TORQUE CUKVE NO. 6

I hoawe -n_-l-.-- -.-.1--.-

.-.-1---- .--.1_--.

iwafanus uaseonan

| 1652400
) 1652401
| 1652402
V 1552403
| 1652404
| 1652405

6

1.7:33610E+00
1. 196500E+00
1. 109600 +(0
1. D41600£ +00
8. 958000€-01
7.807000E-01
b. 134000F-0'1
5. 849000E-01
4. 877000£-01
3. SH9000E 01

R - -o--lvﬁnn .--1-»--

« TORGUE CURVE NO. T
R Rt —---1&:-- --h-ln-s. u-—*l-w-- ov—01~--e

11'1 g 7100(11(“*(!)
1652503

F .a-ol---- -uoal--.- -——-1--~. aoa-l--q- ----1--:- ---—1.-.-

* TORQUE CURVE NO. 8

- o.-dlb-nh -.‘-1---— o---lo--- ---ol-vo- --cp-l-o-- ----1----

1652600 2
1652601  ~1,000000E +00 =1, 000000E +00
1652602  -2.500000E-01 -9, 000000E -01
1052603  -8,000000E-02 -8. 000000E-01
1652604 0, 000000 +00 ie.vmoa-m

SRR TP .---1--.- -

R Gt et Gt

e B Ea e R Rt CE

el BT R

e T S T TR S T e

K44

L:uzn—n—'u_ By e Y e o I N I I N o e ey | g I I WE R IR I LNy e L W D T TR— . v -~



@




TR A sleeeTT E TS SR S e L T h o

e S S U ———

e -v-‘lc..- -o-ol--.-

+ HEAD Cl!l’{! NO. 4
fnsaw sesulor aw savalreca
1654400 1

=1, 000000E +(0
1654402  ~9.000000¢-01
1654403  -8.000000E-01
1654404  -7.000000E-01
1654405  -6.000000E-01
1654406  ~5.000000E -01
1654407 -3, 500000E-01
1654408  -2,000000E-01
1654409  -1.00070E-01
1654410
Arsmn sevs]wnes

0.00(IIDE*(‘JO
* HEAD CUR¥E NO. 3 ,
1654500 1
1654501  0.00000CE -00
1654502  2.000000E-01

Roa vw ---.l.--- ‘.-.1.--.

+ HEAD cm{t NO. 6 ‘
1654600 1

0. 000000k +00
1.000000£-01
2. 500000E-01
4. 000000 -01
5. 000000€-01
6. 000000E -01
7.000000E-01
8. 000000E-01
9, 000000E-01
1654610  1.000000E+00

e Lo

+ HEAD CUR‘{E NO. 7 i
1654700 1

1654701  -1.000000E+00
1654702 0. 000000k +00

e -_--1-«-- oo-nl—'--

+ HEAD CUIYE NG. & g
grome avnw]esen soew]enes
1654800 1

1654801  -1,00G000E +00
1654802 0.000000E+00

R -.-.1---- ----1----

« TORQUE CURVE NO. 1

F R -“01--—- -r-’l-‘--

1654900 2
1654901 0, 000000 +00
1654906  1.000D00E+00

R e B

+ TORQUE CURVE NO. 2

PR --*.1.-‘- ""1----
1655000 2
1655001 0. 000000E+00

.onol-o-. o.-nlnq--

LDy EEEREE CEE

4

= 1. 160000€ +00
=7.800000E -01
=5, 000000 -01
-3. 100000£-01
=1, 700000E-01
-8, 000000 -02
0. 000000 +00
5. 000000E-02
§.000000E-02
1. 100000E <01

swmn]anre ssen]esen

wrma]omas sman]eess

-]

0. 000000E +00
-3.400000E-01
<6. 500000E-01
=9, 300000E-01
~1.190000E+00
~1,470000E+00

..--1.-_- ---.1----

.---1--‘- ---_1----

6

1. 100000 -01
1. 300000€-01
1. 500000E -01
1,300000E-01
7.000000E -02
-4, 000000E -02
=2, 300000€ -01
=5, 100000E-01
-9, 100000E-01
~1. 470000k +00

e Sl T

] ----l--..

7
0. 000000E +00
0. 000000F.+00

) CE cemm]eme

.--.1..-_ Eat R

8
0. 000000E +00
(. 000000E +00

st )b mivsidovsi

---.1.--‘ ----1---_

1
1. 000000 +00
1. 000000E +00

el Gt el CE

_-..1---. wemn]emne

2
1.000000€+00
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tefelifefetatigadi Sagededefetatefedetafededadatagadadededadaioge
.

. STEACY STATE COwTROL SYSTEM

-

: ‘ mm\ CuounT m»lv SPESD CONTROLLEPS, : 1
| ‘ mcunm WSS FUN ERR.
20590100 MSSERR  SUM 1.0 0.0 1
20590101 }99.00 iLU ?th’.] 100010000
A LA :
| 20590200 PCPISPD  INTEGRAL U.%44%2 133.000 1
| 00001 CNTRAAR 901
| puows seselsses vmes]evse coms]ovns
L ¢ PP DU VELOCITY TARE
| Bumne sisn]emwsw swee]losen sssilevns
1356100 510 CNTRLVAR 002
1356101 0.0 0.0
1366102 369.0  369.0

R -b--l.p.- Bl --,-]--o».

| » MODIFY PCP1 PUMP DATA

Puninw ._.-lm-.- ) CE ----1----

13503010 0 0 O ~] 0 695 0

1 R eamw ‘.p-l‘n-- ---~1--.. --.-l-."-

« PUNP 2 Sg!!b . ‘
20590300 PCP2SPD  INTEGRAL 0,34482 139.79%0 1
| 20590301 CNTRLVAR 901

Bonas micnlnsne, mevelastr vean]odne

+ P2 PUNP VELOCITY TABLE
hrnne sssn]msun vosik]lsens cevaleacme
1656100 510 CNTRLVAR 903
| 1656101 0.0 0.0
‘ 1656102 369.0  369.0

fmmemw wrm i lemnms e onne - -1--.--

« MODIFY °CP2 PUMP DATA

[ T ---_1..-- ..--1--.-

% 16503010 0 0 0 -1 0 697 0

e ---.1--.. wmm ] --.-l--«. .m-.l--e- -..“1,--- ---.1.---

; « PRESSURIZER SPRAY VALVE CONTROLLER

fesve sens]-oer sposferss sess]osse somelocre span]eess sece]onan

LArS tew o, 4 -

* SPRAY LINE

fueme saveivenn’ erus]omes craefasns conefrups Sossfuees susefowen

4300000  “SPRAY . BRANCH
4300001

‘ 1 0
) 00100 0.0000063 6,322 0.0 0.0 %00 2.9%5
s 4300102 4.0-5 0.0
4300200 0 15037900, 1238620, 2459550, 00000000
4 430101 150000000 430000000 0.0 0.0 0.0 0000
:, 4301201 ,777018-4 ,777018-4 0.0
» SPRAY VALVE
; T B e s EEERIDE) LN B
| 4350000 "SPRVLY " VALVE
‘ 4350101 430010000 415010000 3345164 1. 543801 1.5432801 0100
| 4350201 00000000, 00000000 0
‘ 3030 SRwLy

B-48
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A N N T =L

peers senelesne nesc]onsn swssfrnee conforen saneleors srmelones
-WINMWMIMWIMWWW
frvsn snvslewse susnloren sena]leces cnvclesns srce]inen sens]onss

« MOCIFY Nl'l LEVEL G(llTROL Vllillu

peevm wanslesosr ssssleovnen ssnele

20500206 0.1249  VOIDF 415060000

205007 0.02477  VOIDF 420010000

WZ fou nl) 02477 \l’OlDF 420020000

* WRGXNGJIIZSERVIORI ,

Goves seneleens wseslorvss srua]eonns

Q800000  “CHRG RESRV" THDPVOL

9800101 1.0 1.0 0.0 0.0 0.0 0.0
9800102 4.0-5 0.0 00

9800200 3

uooam 0 0 213 07407 ;:59 )

* GRMGIMIVMM " :

fowon wens]lenes ssvalecer cove]lonns

9850000  “CHRG VALVE" VALVE

9850101 moomoo 185000000 3,805 0.0 0.0 Moo
9850201 G0B458-3 _608458-3 0.0

9850300 Wlﬂ

9850301 905 99

P — o-oql»--- .--.lu<-~ -.—-1- i

* CHARGING VALVE PQSITIM CALCULATOR

----------------------------

?Om CHARGE Sll! 1.7 0.0 1 *CONTIN
20590501 1.18 -1.0 CNTRLVAR 2

pomee smas]emun comnlenas smn]eees

R Beiot, ol s

grsive weauslnsew nenalusce vecwlrees

9900000  "LTDWN SINK" TMDPVOL,

9900101 1.0 1.0 0.0 0.0 0.0 0.0
9900102 4.9-5 0.0 00

9900200 3

9900201 0.0 1,447 53).2

P -...1--.. ---—1---. ----l&)n-

1
mouoo "LTDNN VLV " VALVE
4950101 mwmoo 990000000 2.5-5 0.0 0.0 0100
9950201 00000000 , 00000000 0.0
9950300 SIWW
9950301 906 999

fArnve werpwloece s d‘—-‘- ----1—--»

+ LETDOWN \lmn m{m mcuwoa
: L “'3 -1.1 0.0 ] «CONTIN
20500601 1.1430 -1.0  CNTRLVAR 2

P B --O-l-..‘ et emww - ool - --nol--'- ---oloc-— --—.1-—--

* STEAM VALVE CONTROLLER

Rummn mammn | oo -doulo.-- o-»q-l-r--» .--‘-1.--. .q»-l.o-- m.--l-.--

+ CHANGES '{0 STEAM V}WE A

Rover mums]lovse vesslesos ssns]onas

5400201 0 13.604000 13.604000 0.0
5400300  SRWLV

5400301 910 540

20254000  NORMAREA

B-50



1.0

RArvomeos necnleonse ---.l—..- --w.x-‘aq

: * COMPUTE gELTA I Eﬂgﬂl \

fopne wenw lowes svielusas snns]leans
a 20590700 “DELTA T SUM 1.0 0.0 1
20590701 560.7 = TEMPF 185010000

RAemen wousnlomiin smew ladgw v---l.ao-

« FILTER n;:x,nnmml;nrmmmw1
i1 20590800 DEADBAND FUNCTION 1.0 0.0 1
; 20590801 CNTRLVAR 907 908
20290800  RFAC-T
20290801 :305:. :3&1;.
20290803 0.1 0.0
20290804 0.1 0.0
20290805 0.1 9.1
00808 100 100,

- cun-ly—'.o Eahe e EUES RS q--.l.uu»

*» INTEGRATE DELTA T iﬂﬂﬂn

Rovmn wows ] wdms vumi | mwwn] -

20590900 “INT D T" INTEGRAL 1.0 0.0 1
20590901 CNTRIVAR 908

L ----l-qn-. R C.Orl---—

+ STEAM VALVE msmgm camuu%m
20591000 gmnm gu::o [1,25 0.44405 0 CONTI
aomom 0.44405 -0,0564 CNTRLVAR 908
20591002 -0.0059 CNTKLVAR 909

L .‘vo,wva— el B .‘.‘ld.-q -.--1--.- v-nola« - ----lq--a

* SIMPLIFIED FEED SYSTEM CONTROLLER

Gnsme Geenliewss aoni] wrne .‘-.1---_ --.._1..-.. --q-l i ...;-1..- -

. szmmgn FEED wiuc 1
20591100 SGLVLERR SUM 1.0 0.0 1
20591101 311 -1.0  CNTRLVAR 001
2591700 FEEDFLON SN 1.0 0.0 i
20591201 0.0 1.0 MFTON) 540000000
- 20591202 : f“ gmm a
Frmmm R fedrns snen e raad e Vs
« REPLACE fm Jtmc'r{m ms.sl
3 5660200 1 0 ONTRLVAR 9
i 5660201  -100.0 19 15 0.0 0
5660202 1. 0.0 0,
. 5660203 0,0 o. 0.0 0
5660204 50.0 500 0, 0
A 5660205
il mw

P
v

BES e~ B B e peew 8 R0

ol T N

SO

N e

t
=
=
c

I

. #rove wams]enne --«.1--.- cres]rens emen]rass wive]enme asvefewes
Rrvsm snmeslires swus]osen «...1-&. -_G-l“Q --.th‘-u -m-—l----

. RELAPS END CARD
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/USER

ATTACH, RSTIN=L23R2.
ATTACH, STH2KT , RES64BX.
DEFINE, RSTPLT=L23RSTT.
FILE,RSTIN, SEF=NO,
?lu.WLTqﬂ?'NQ.
«DEFINE, PLOTFL=L23RPLO,
REL, CM=300000, FC=200,

REDUCE(-)
RE3648X,, , +PL=50000,
/EOR

= JOFT L2-) BASE TRANSIENT TO 100 SEC

0000100  RESTART  TRANSNT

0000101  RUN

0000103 5237

0000105 5.0 10.0

e e Spnefasin wbnafovar wesnluens soon]rran sanelasss wasaferes
0000201  20.0 106 005 3 2 200 1000
0000202 1000 1,06 0.01 3 10 500 2500

+ REMOVE Pl{’l’ SPEED gwrmm.;: i ; .
20590100 MSSERR  DELETE 0.0 0.0 0.0 0.0 0.0 0.0
20590200 PCPISPD DELETE 0.0 0.0 0.0 0.0 0.0 0.0
20590300 PCP2SPD DELETE 0.0 0.0 0.8 0.0 0.0 0.0

« RENODALIZE PUMP1
B .- .--_1-~-u -.,.1.-.. ,_",1“--* __.ml---. ,.--1“... ,.--]-~,.
1350000 “PCPUNPL " PUMP

15010 0.0 0472 0.091 0.0 90.0  0.31790
139102 0 |

1350108 130010000 0.0 0.017 0017 9000

1350100 140000000 0.0 0.0 0.05 0000

1350000 0 1.49288+7 1.23004+6 2.46151+6 0.

1350201 O 3.079% 3.0 0.0

1350002 0 3.0641  3.2641 0.0

15001 0 0 0 ‘] -1 0 0
1350302 369.00000 25501355 , 31550000 96000000 500, 60000 1. 4310000
1350403 §13.60000 00000000 207. 43300 04440000 19, 598700 00000000

1350310 ° 0.0 0.0

Wi i b Wrn sk iyt wserdons sesafrape usafsncs
«  PUMP DATA

-

R e .-s-l---- e R PR ) e .......1..*--

*+ SINGLE PHASE HEAD CURVES

L Lt D) Rt L (e R S -n».l--.. ) LT

+ HEAD CURVE N0, 1

R s -..-.1_,.._ .-,_1._,.- .....1.-.- ..,.1..... -....l-l.k- --...1......
1350100 1 1

1351101 0, 000000E+00 1. 403600E +00

1350102 1.906100F-01 1, 363600 +00

1351103 3,896300€-01 1. 318600F.+00

1551104 5,939600E-01 1. 2328008.+00

1351106 7.902000E-01 1. 133600+00

1351106  1.000000E+00 1, 000000E +00

s .....-1..--- e B e B ....1._.., .--..1.....,. --....1.“--.

* HEAD CURVE N0, 2

i A ek R RN, PORSIRAFOR, [USUSNIAS, NERPE QST Bt
1351200 1 2

1351201 - 0, 000DOOE 00 =6, TO000OE 0]

1351202 2.0000008 0] =5, 000000E - 51
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O N S e ———

A

1354608

1354609
1354610

Brmme smew]enoe Sene |omes

L T P P Y

§. 000000E-01
9.000000¢ -01
1. 000GOOE #00!

’ R!’M) CURVE NO, 7

1354701
1364702

=1, 0000NOE +00

0, OIWMS'OG

Rowma --‘-1-_-- g

« HEAD LURVE MO, 8

B i s iy

1354800
1354801
115480..

1

=1,000000F "0

00\)000"‘[

........

+ TORQUE CURVE NO. 1

A ----l.ﬁ-

1354900
1354901
1354906

2
0. 000000E ~00
1 (0000OE +00

el O
--,-1-_-.

e CET

..--1-”--

“ G AR U
=5, 100000E-01
-8, 100000E-01

s T el e

0. 00000O0E +00
0. 000000E +00

8
0, 000000 +00
0, 000000E+00

- ..1,--- --‘-l.n-.

e e umn ----1--0-

1
1. 00000GE+00
1. 000000 +00

S EER

e L

-.--1--.. -",-1-.--

s e =Jere e j R —— Joree wenn 1oeen wees 1----
+ TORQUE CURVE M0,

P PO -«-_1---. ﬁ-q.l P

1365000
1355001
1355007

'v--- --.-1'--‘ Qt'v—l-.--

2
0. 000000E+00
1, 000000 +00

* TORQUE CURVE NO. 3

PTG, DS e R

1355100
1385101
1355192
1355103
1355104
1365105
1355106

a

~1.000000E +00

-8. 003600E-01
~6.063800€-01
~4. 068600E-01
-1,992800€ -01
0.000000E+00

+ TORQUE CURVE NC. 4

Aemom -—-—1—--- ----1----

Wrvtin mivlvany mmifmeces

2

=1, D0GD00E +60
-8, 223400E-01
~6.337100E-01
~4, 585300801
-2.670230E-01
~1. 761070801
-8.931000E-02
0., D00000E +00

* TORQUE CURVE NO. 5

- .‘q.l--.- --q‘l,d-n

1355300
1355301
1355302
1355303
1353304

PRRCHE S i --...,1--..

2

0. 000000E +00
4.000000E-01
5. 000000 -01
1. 000(I0E +00

* TORQUE CURVE NO.

1355401

0. 009000 +00

-_-,1--., »

2

1, 000000E +00
1, 000000E +00

e R _.--1----

--..1-_.. ----1---- -

3

1. 984300E +00
1. 394000E+00
1.097500E+00
8. 220060E-01
6. 648000E-01
6. 032000E-01

----1---- --n-ln.--

----1--m- -_--1--m-

4

1. 9843008+00
1.830800€+00
1. 6824008 +00
1. 55700CE+00
1 436200£+00
1. 3879008 +00)
1. J48100€ +00
1.233610E4+00

----1-_-- -“-.1.-,-

...-lm--- ----1----

5

~4. 500000E-01
=2, 500000€-01
0.000000€+00
3.569000£-01

__--l---. il St

6
1.2336106+00
C-6

cme ]

""l"' ---nl----

-»--1---- e S

---ol---— ¢-~.lw--~

e G Rt G



Rl 1390406 9. UB4300E-02

1. 196500F+00
1. 109600£+00
1.0416008+00
8. 958000£-01
7.807000£-01
6. 134000E-01
5, 849000E-01
4, 877000£-01
e s

1355403 1.8856908-01
1355404  2,734700E-01
1355405  4.586690€-01
1355406  5.744800E-01
1355407 7, 381600601
1355408  7.6852008-01
1335409  §,700570£-01
1352410 %000000:#(1)0

+ TGROUE CUKVE NO. 7

B — — T y—

--~.1---. BT EE

Bamen cmmaleers vews]evin fuen]ovn sces]inca sseelermr  sa]aves

1365500 2

1356501  ~1.000000E+00
1355502  -3.000000E -01
1355503  ~1.000000E-01
1355504  0.000000E +00

s Lot B

7

« TORQUE CURVE NO. 8

- .---I-.-- ---_1-..-- .4.-,1--... R

1355600 2

1355601  -1,0000008+00
1355602 -2.500000E-01
1355603  -8.000000E -02
Rrmonm womelones ewden leowes =

* RENODALIZE PUMP 2

Romvnmm -.-‘l"." -—-——1-.~~ — --1-....-

§

"

‘1.0(’4 3
=4, 000000E-01
~5. 000000E -1
., JU0000E-01

saimm ] R SR -,--ln--- ewe]ewen

PiMP
0.54 0.0991

6400

s EEEES B

=1, D000O0E (0
-9, 00G000E-01
-8, 000000E-01
e ) BT _..ul--..

rmmn]emae crin]enas s B

0.0 90.0 0.317900

1650000
1650101 0.0
1650102 0
1650108 160010000 0.0 0.017 0.m7 0000

1650109 170000000 0.0 0.1 0.1 0000

1650200 © 1,49287+7 1.23094+6 2,46151+6 0.

1¥50201 0 3,463 3.4623 0.0

124202 0 3.5798 3.57%8 0.0

1650301 135 135 135 . =) 0 0
1650302  369.00000 . 36839079 31550000 95, 000000 500.60000 1.4310000
igmmm 018.6(!!’0 600(!0 10000 80‘543300 .04440000 18.598700 00000000

T L [ L) TSRS IS P

+ REMOVE Sll‘RAY LINE.lsPKAY VAL}fE. AND CA!iCULATOR . .
s smmmn lowesn aros ame it smae lacwme mesn |omon maiaie |ammmen mamm o wmw
4300000  SPRAY DELETE

4350000  SPRULV  DELETE

20590400 SPRAY DELETE 0.0 0.0 0.0 0.0 0.0 0.0

o mpmwin | dmire | smmir | .-..!1-.--... -..--1-..-.- ---vl_-.... -.-.1@-4--.

* IMIU%E msunim MASS (I?RUTUMTORI y

e e smge [ orrme e | meme Wmw [wman sene ] s s ] e - .-..-1....-...
a0507000 FZRMASS  SUM 1.0 0.0 1

507001 0.0 400010000

20507002 4050619000

507003

405020000
20507004 6.84000-2 RHO

_ 415010000
20507005 41502n000
20507006

8 2 RHO

2. 1 RHO 415030000
20607007 2. 1 RHO 415040000
<CSN7008 2 1 RHO 415050000
307609 7 2 RHO 415060000

1. & RHD 420010000
i.d;’fm-z !i(HO l2’.0030000
ol o ey, PSSR (NS "'1""‘ ..-.._1....--
«  REPLACE PRESSURIZER BACKUP/CYULING HEATERS POWER TABLE

20507010
=0507011

S T —



d AW Rl BOALRTUEE UE PRG,

+  INSTEAD OF Miib'mssmlum m:lsmcrmlmmrs
Romre nmew Mesn anasjesre seselasen wiselasst aees]sesre esas

20241801 0.0 0.0

20241802 1.0 0.0

Brns waenleece esn]etse cueslocsr svsiliven mhia]encs smesfoses
* REMOVE PRESSURIZER LEVEL CONTROLLERS, CHARGING COMPONENT, AND

* LETDOWN COMPONENT

penns teasjemes wevelsene sndavie cvnslanes suasleecr Snanfenve
20500200 PIRLVL  SUM 1.0 0.0 1

20500201 0.0 0.1815  vOIDF 415010000

20300202 0.1524  VDIDF 415020000
20500203 0.3967  VOIDF 415030000
20500204 (.5289  VOIDF 415040000
20500205 0.3967 \_IDF 415050000
2HY8 0.1943  vOIDF 415060000
T T 0.1029  VOIDF 420010000
20500208 0329  VOIDF 420020000
9800000  "CHRG K" DELETE

9850000  “CHRG V" DELETE
20590500 CHARGE DSLETE 0.0 0.0 0.6 0.0 0.0 0.0
9900000 “LTDWN S" DELETE
9950000  “LTDWN V" DELETE
20590600 LETDOWN DELETE 0.0 0.0 0.0 0.0 0.0 0.0

i St Uiy (RIS WP s e T

* REMOVE STEAM VALVE CONTROLLER
Amras memaleuas vacfover see-emee measfunes vasa]esss seeJesen
5400000 “CV-P4-10 YALVE

5400101 530010000 541000000 0,0047772 0.0 0.0 (0100
5400201 0 4.5 13.5%6 0.0

5400300

5400301 685 686 0.05 416170 540
20254000 NORMAREA
20254001 0.0 0.0
20254003 1.0 1.0
20530700 “DELTA T" DELETE
20590800 DEADBAND DELLTE
20590900 "INT D T" DELETE
20591000 TCONTROL DELETF
20290800 DELETE
LT etaiiiony’ Jeate aeaalbins) CELTIPEEES S S

+ REMOVE FEED SYSTEM CONTROLLER

bty et ndiat CatUIES SRR SNSRI S

come
DO
cooo
OO
cooo
OO
cooo
DOoOD
cooo
OO OO
cooo
COoOOoOo

20591100 SGLVLERR OELETE 0.0 0.0 0.0 0.0 0.0 0.0
20091200 FEEDFLOW DELETE 9.0 0.0 0.0 0.0 0.0 0.0
9660000  “FEED ) TMOPJUN

9660101 565000000 508000000 0.05

5660200 502

§660201 -100.0 19.150 0.0 0.0 +L2-5
5660202 0.0 19.15% 0.0 0.0 +L2-5
5660203 0.5 10.0 0.0 0.0 «1.2-5
5660204 1.0 2.50 0.0 0.0 *L2-5
9660205 1.5 1.00 0.0 0.0 «L2-§
5660206 2.0 0.2% 0.0 0.0 +L2-5
5660207 2.5 0.00 0. 0.0 *Lg 5

Booon msoifense csoomen smaefemre wuvalieme Semslamme seon]enes

* REPLACE TRIPS FOR L2-3 TRANSIENT

pemes mmmeleese cove]imen ceec]esse mman]ecen cewaonsn masn §ruime

C-8
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NS

00600355  KTTEMP 231100110  » TE-5HS-
0000356  HTTEMP 231100210 « TE-5J
0000357  HITEMP 231100310 » TE-SI
0000359  HTTEMP 231100410 « TE-5)7-
0000360  HTTEMP 231100510 » Te-SH5-
0000361  HTTEMP 231100610 »

*

0000362  HTTEMP 230100110
0000363  WITEMP 230100210 = TE-
0000364  TTEMP 230100310 « TE-
0000365  HITEMP 230100410 + TE
0000366  HTTEMP 230100510 » TE-
0000367 HTTEMP 230100610 » TE-
0000368  TEMPF 712010000 « TE
0000369  TEMPF 714010000
0000370  TEMPF 716010000
000037)  TENPF 718010000
0000372  TEMPF 22501000

gosind il fensilnere eysaoven wanifores wnve]ovme .-,.1..-.

e$8a8 B ButuBetatsfetatut Satatetatetatitetetatesasasasasatsets
*
+  ACUMLATOR, TRIPS, AND CONTROL VARIABLE

]

#owms memslenne mumn]emen smen]esir cove]ene ceva]emen ssee]enes

* ACCW§OR VALVE ‘{'RIPS ; 5 \ :
Kevem meenlurss smmnloves sres]icos ssne]ecan cinn]esne wiie]lomes
0000579  HFLOWJ 610000000 GE NULL 0 0.0 N
0000580  CNTRLVAR 4 L NULL 0 1.0 H
0000682 579 AND 580 N

. ACCUNM’{OR LEVEL CONTROL VAIIUABLE : y .
Rmvre mema]eem- < wmrn mwen]emme cnmn]emen cmmn]emen eenn]enee
20500400 ACCMLY]  NTEGRAL -4.776E-3 2.4 O

20500401 VELF) 610000000

Pesaiima valimne manufesih il anne cavslires aven]esun sensirese

+ ECC CHECK VALVE

s vy ami- ptat]nemn seneluene senafyeer swnaleren suor]aunn
6000000 “ECC CHKVLV" VALVE

6000101 605010600 185000000 0.0 1,3869  1.386% 0100
6000201 0 0.0 0.0 9.0

6000300 TRPVLYV

6000301 681

e e S B B e

* ECCS HEADER TO PCS

6050000 "ECCS HEADR” SNGLVOL

605010; 5.9806-3 4.8247 0.0 0.0 9.0 2,206l
6050102 1.0165-5 0.0 10

6050200 O 4.188+6 125472  2600290. 0.0

P T— .-o-l-»-, ----1---- ----1---- ----1—--- ----1.-@- ----lociu

+ BCCUMULATOR VALVE

B ek Rl FRNSIESE SRS PSR JSSS R, p—
6100000  "ALCUM VLV " VALVE

6100101 615010000 605000000 ©.0 81008  $.1009 0000
§100201 0 0.0 0.0 0.6

6100300 TRPVLV

6100301 682

* ACCUMULATOR PIPE

6150000 “ACC PIPE " SNGLVOL
C-10

R SRR S——— IR T — I —— R e—— - o —



\ .
" > ; - . ’



AW LY

20301100

nny A0 AN Y * ALl pENDLEE

RHO 180010000  » PUMP EXIT DEN.
MELOWJ 630000000  « LPSI MASS
MFLOW) 640000000  + HPSI
MFLOW) 600000000 ECC MASS
MFLOW) 610000000  « ACCUM MASS FLOW
CNTRLVAR 4 + ACCUMULATOR LEVEL
PMPVEL 135 * "GP 1 SPEED

P 100010000  » ILHL PRESSURE

VOIDG) 317000000 + HL BREAK JUNC VOID
VOIDGJ 347000000 « CL BREAK JUNC VOID
CNTRLVAE 2 « PZR LEVEL

ONTRIVAR 1  + §/G LEVEL
ONTRIVAR 7  + DC LEVEL (INTACT)
CNTRLVAR 8  « DC LEVEL (BROKEN)
CNTRLVAR O  « HOT CORE LEVEL

CNTRLVAR 10  « AVER CORE LEVEL

CNTRLVAR 12+ TOTAL COLLAPSED LEVEL
CNTRLVAR 50  « AVERAGE CORE MASS
CNTRLVAR 60  + HOT CORE MASS

CNTRLVAR 71 = CORE ¥ASS

CNTRLVAR 72« PCS TOTAL MASS

CNTRLVAR 75  + TOTAL INJECTED MASS
CNTRLVAR 77  » 10TAL DISCHARGED MASS
ONTRLVAR 81 = TIME STEP SIZE

CPUTIME 0
MFLOW) 180010000  « PUMP DISCHAGE MASS
NFLOW) 185010000  « ILCL MASS FLOW
MFLON) /01000000  + DC UPPER ANNULUS MASS
MFLON] 731000000  » DC DOWNWARD MASS
MELOWJ 722000000  « CRCSS FLOW 1
MFLOWs 724000000  « CROSS FLOW 2
MFLOW) 726000000  « CKOSS FLOW 3
MFLOW) 728000000  « CROSS FLOW 4
MFLOWS 719000000  « BR.SIDE DC DOWNWARD MASS
MFLOW) 225010000  « AVER CORE MASS FLOW
MFLOW) 225020000  + HOT CORE MASS FLOW
MFLOW) 225030000  » CORE BYPASS FLOW

VoIDG 021010000  + HOT CH 11 INCH VOID
VCIDG 023010000 = HOT CH 21 INCH VOID
VOIDG 025010000  » HOT CH 45 INCH vOID
VOIDG 013010000  « AVER CH 21 INCH VOID
VoiDG 015010000  « AVER CH 45 INCH VOID
VOIDG 225010000 « LONER PLENUM VOID
VOIDG 240010000 « UPPER PLENUM VOID
HTTEMP 231100110 + TE-5H5-002

HTTEMP 231100210 » TE-5J9-00§5

HTTEMP 231100310 » TE-518-008

HITEMP 231100410 « TE-5J7-011

HTTEMP 231100510 + TE-5H5-015

HTTEMP 231100610 «

HTTEMP 230100110

HTTEMP 230100210 » TE-4E8-011
HTTEMP 230100310 + TE-4F7-015
HITEMP 230100410 » TE-468-021
HTTEMY 230100510 + TE-4F8-028
HITEMP 230100610 » TL-4F8-032
TEMPF 712010000 « TE-1ST-001

TEMPE 714010000

TEMPE 716010000
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«ID MARTIN
»1 PHAINT.9
COMMON ./ TFLG2/TFLAG2( 1000)
DIMENSION TFLAG1(1000)
*1 PHAINT. 151
IIFL1=(1-1V+IVSKP )/ IVSKP
[FLAGI( IIFL1)=0
=] PHAINT.294
TGSAT=TGSAT-40, «VOIDF (1)
+1 PHAINT, 370
IF(FBUB.GT.0.0.0R. FSLUG.GT.0.0.AND. DIAMV(1),LT.0.018!
1 JFLAGI(IIFL1)=1
+] PHAINT,3%0
IF(DIAMV(]).LT.0.018) THEN

FIC=65. 0+VOIDG 1 )*VOIDF (I )»=3 D+RHOG( 1 ) LTAMV(1)

ENDIF
1 PHAINT 421
IF(DIAMV(1).LT.0.018) THEN

FIC1=65,0+VOIDG( I )«VOIDF (1 1%+3.0#RHOG( 1)/ baaV{ 1)

ENDIF
=1 PHAINT.424

IF(DIAMV(I).GE.0.018) THEN
=1 PHAINT.425

ENDIF
»1 PHAINT 495

IF(DIAMV(I).LT.0.C18) FIC1=FIC1+0.5
«1 PHAINT.633

IF(DIAMV(I).LT.0.018) THEN

&gﬁﬂ[ﬂ*(ﬂmﬂﬂ.5+1..~535*0.4tRHOGf [)*SLSLG*VO1D»+2.)
«1 PHAINT.634

ENDIF
«1 PHAINT 5.8

IF(.. sV 1).LT.0.018) FIC=FIC#0.5
=1 PHAINT.462

IF(DIAMV(1),LT.0.018) FIC=FI1C+0.5
+] PHAINT.855

IIFL2= (1-1J+1JSKP)/1JSKP

IFLAGZ( [IFLE)=0
«]1 PHAINT.919

INDK=({ K-[V+IVSKP )/ IVSKP

IEBL={ L-IV+[VSKP )/ IVSKP

IF( IFLAG1(INDK) EQ.1.0R. IFLAGI( INDL).EQ.1) IFLAGZ2(IIFL2}=1

«[' OFHTRC.156 ,

HTV2( INDZ ) =HCCHFA=EXP{ ~0.0175+TERM) +GTERM«EXP( ~0.012+1ERM)

+D QFHTRC.178

FACBR = (1.40.025+AMAX1(0. SATTCIDX)-TEMPE(IDX)))

; HCBR;%XI(H’NE( INDZ) , (CONVAP+TERM1+TERM2# ( ( SATHG( IDX )~SATHG( 1DX) )
] VH%TMDY“SATT(IBX).0.01)*9.68'08"”0(19!))*9.81/(2.*3.14159)
& *SORT(9.81+TERML/SIGMA(IDX) ) /VISCG( 1DX))#0.25+0. 62+FACER)

VELD=AMAX1(VELG( IDX ) -VELF(1DX),0.001)

DDOROP=3. «SIGMA( 10X)/ ( RHOG( [DX ) *VELD#+2)
IE(DDROP.LT.1,5E-4)DDROP=1.5E-4
IF(DDROP.GT.3.0E-3)DDROP=3. 0E-3

TERMS=1./(1.+0.35+CSUBPGI IDX ) »AMAX1( TMPBDY-SATT(1DX),0,0001)

1 /AMAXL(SATHG(IDX }-SATHF( IDX),0.01))#+3,

HCFO=0.4+3.14159/4.+(6. (1, -VOIDG( IDX) }/3.14159) »+( . 6666667
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«D VIMPLT. 381

COEFV(IDG-1) = (FRICFJ*CO«FJFG+VPGNX+HLCSSE }+DT + SCRACH
D VIMPLT.592

COEFV(IDG)  =-(FFICGJ+C1«FJFG+VPGNX+HLOSSG1#DT - SCRACH
«C DEFINE,PHAINT ,QFHTRC, VEa: LT, VIMPLT
..’/'
=/ END OF PS! UPDATE
*/

w/
*COMPILE ACCUM, PHAINT .DTSTEP
*v_ PROTECTS SIGMA (SURFACE TENSION' BY 1.0E-7 IN SUBROUTINE PHAINT

«DELETE, PHAINT. 200
DSTAR(1) =DIAMV(I)+SQRT(9.8+RHOFG/AMAX1(SIGMA(I),1.0E-7))
«DELFTE, PHAINT, 326
55 VCRIT=2.5+SORT( SORT(AMAX1(SIGMA(1),1.0E-7)+RHOFG)/RHOG(I 1)

o/ CORRECT ERROR IN SUBRUUTINE DTSTEP INTRODUCED IN CYCLE 30 SO THAT
«/ STATE PROPERTIES ARE NOT RESET WHEN AT A MINIMUM TIMESTE? DUE T0
«/ MASS ERROR

*/
«DELETE  DTSTEP. 161
- IF (NANY .EQ. 0) WRITE (QUTPT,2003)

«/ REWET CRITERIA REDUCTION (89/5/23 AKSAN & ICAP)
+IDENT MARTIN2
+1 HTRC1. 60
GGT = RHOF(IV)«VOIDF(IV)=VELF(IV}+
1 RHOG( IV )+VOIDG(IV)+VELE(IV)
«1 HTRC1.111
IF(GGT.GT.-100,) GO T) 12
»D HTRC1.112
IF(XE.GT.XEC.OR.IW.GT. (1250, -1SAT)) GO TO 2000
60 10 13
12 TF(XE.GE.XEC) 60 T0 2000
13 COSTINUE
+1 HTRC1. 82
TF(GGT.6T,.-100,) GO TO 11
«D HTRC1.83
TF(TV. GY. 1250, ~TSAT) 60 TO 2000
11 CONTINUE
+ PSTONB.28
GGT = RHOF(1V)-VOIDF(IV)*VELF(IV)+
1 BROGE IV »VDIDG( IV)=VELG(IV)
«1 PSTDNB. 29
IF(66T.GT, ~100.) 60 T0 231
«D PSTONB.30
1E(XE. GT . XEC.OR. TV, GT. (1250, -TSAT) ) 60 10 235
+1 PSTONB.31
60 T0 232
231 IF(XE.GT.XEC) GO TO 235
232 CONTINGE
+1 PSTONB. 124
IF(GGT.GT.-100.) GO TO 401
+) PSTDNB. 126
1 (1250.-TSAT)) TRANS = .FALSE.
+1 PSTONB. 141
60 T0 499
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HFB=1,09680+VOIDF(IV)+SORT((1./1.)
1 *THCONS#+3«RHOG( IV) «HHHH«(HFG+0. 5+DTSAT=CSUBPG( IV) )
2 /(VISCS+DTSAT))#=.25
ENDIF
*5 HTRC1, PSTDNE , PREDNB
*
*,/' END OF AKSAN UPDATE
*

/EOR
«COMPILE SEGDIR
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