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TITLELTOf £yg e WITH IDNO. »~ _ (- R(\_ MDC— (25 8 SHECET

% PSEG (vl ypiye ———— — L

. OF
ORIGINATOR |V v#utfi | O
CALCULATION DATE Gl B
CONTINUATION SHEET PEER REVIEW .
DATE

1. INTRODUCTION :

LOW TEMPCEATURE oVt RPRESSURE EVENTS WERE /—‘1//31*)25‘1)[
IN PSEEG (ALCULATIONS SGS/M-DM- g2 AD
SGS/M=-DM -4 2. THESE CALLULATIONS WERE RASED
ON  WESTINGHOUSE METHEDOLGY DES PIATD A
REFEFENCES { AD 2,

WESTNGHCUSE INFEORMED [<EEG THRoUGH LE TTER.
PSE- 32 -204 DATTD NPPOH 15,1993 THAT WESTINGHIYSE
ADNTT SenieDE R THE PRESSLFE DIFFEYEnceE RETween
THE PRESSUFL SeweeD £y THe WIDE RMIGE PRESSUfE
TRANCMITTER. AND THE REPTTOR RELT LINE PPESSUPE, THE
REFCTAR RELT LINE PRESSURE WoULD BE HIGHEF THAN ”
THE PRESSURE SENSED BY THE WIDE FAGE

PRESSURE TRANSMITTER RECAVSE oF THE HYDRO -
STATIC EFFECT AND Plessufe DIFFERENTE  CAvSeT)
Ry RepP cPERATICA.

IN THE WESTING HOUSE ME THDOLOGY DESCRIRED

IN REFERENCES 1 AD 2 FolLowlING |NTIAL

CoMITIONS AND SCeNAR 05 WERE (ONSIDERED FaR_

HEAT AND MASS INPUT CASES:

MAss INPUT ChH<E

1. PRESSURIZER AUD REMTTIR (ool fVT SySTEM
PotH APE AT APIEIXIMPTELY To To joo F

i

2. ONLY THE FIRS 'r‘ ACTUATION CF POPV (WA=
CeNSIDEXED .
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| % p SEG P vpeve REFERENCE e

TTLE | Top EVENT WITH | BNO. 5 _ o oo e 122 g SHEET

OF

ORIGINATOR |V.CrAr iy O

CALCULATION DATE Ny 20
CONTINUATION SHEET PEERREVIEW | __
DATE

Ml NPyt A< el

1. PPeEzscf ZEFR AND THE RECT oF fEAT TOR Coot ANT
SYSTEM ARE AT THE SfmE TEMPEPATIFE, fHewever,

THPEE TemPERATVPES  namEl)  [00F, (BoF AD 250 £ wEkE
Con <IDEFED, '

-

2. /‘?@ﬁ/f\l,()‘Na‘,)’ THE FIRST ArTyhTierd OF POPY

whs CoNSiDEFED

AETEY FEVIEWING REFEFENCES ] fud 2,17 &Jﬁﬁ ConcLvbtD |,

THAT OTHEER S TUATIep, WHICH My RPLeetT N HIGHER
REAC ToR HFESSURE, ARE LiKELy | THESC SITUATIONS
ARE
1. PRESSURIZER HAS A STEPM RURRLE JNIT/ALLY
PO THE REST ofF RCS |5 PRESSLR ZED TO

JUET BELOW 275 fag Ad 1Ts TEMPERATINE |S
frRouT TOF. DIDOR” THI & ConDITIoN THE

PRE SSUR'ZER. FLu P WouLD RE SATURATLY AND
AT A SIGNIFICANTLY HIGHER TEM PERATIN £
INE R MORE RCP'S covtp BE RPUnNNING.

\F AT THie TME ST IS INITIATED THEN
uLTIMH’TELy STEFm RUBRLE WILL Dispppekt.

D foRY WILL DISCHARGE shverten Ligoid

2. THE [eM REACTOR PRESS CPE woulDd Be HIGHER.
DURING # SURSEQUEWNT ACTUATION , |
Recgvse oF (o), PRT WoOOLD Re AT A
HY GHER. PRESSURE D (b) 51 FLow wouth

DE-AP.ZZ-0002(Q) ATTACHMENT 2
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TTLE LT Eve uT v TH fPNO ¢ Lol oo papy oo 1255,

% pSEG PH S VALVE REFERENCE ‘

ORIGINATOR |'."ventie]| O

CALCULATION DATE Hrife
CONTINUATION SHEET PEER REVIEW
' DATE -_— -

HLE'E—?_A’D‘/ RE ESTPAR e AT (7 s MAX mum  FATE.
NCTE  THAT  THE ST FLow [oiLDs oP FFovm ZLFO
VAL UE  FEFcFs THz [IRST ACTUATION.

3. IN THE HEAT Py~ rper m,gg)'THE PRE<<upE

REFAPE THE <ifSemuenT AT TLATINS WOULD

Re HIGHER THpw THE TERE PPe scure REFAE
THE  FIPs~ RV ATTopTimd Recpuss THE

FCEP WOULD [z FOMNRG AT 1Ts pmfyim o

SPEED AT THE TIME oF S lrpmurysT PrARS

NOTE THAT THE RCP SpeeD 1S RISING PuRiNg
THE CCluRENTE of FIRST PRESSUPE PEARS.

THE AROVE DESCRIREY SITUATIONS WHICH Mhby
RESULT |N HIGHER RERCTOR  PRESSURE THAN
THE ONE S ONSIDERED N WESTINGHoSE REPIRT S
Descp\RED IN ReEFEREWTES 1 MDD 2. HAvE PReew
CoNSIDERED  IN THE PRESENT AwALys|S,

HOWEVER s DESCREED (N SECTION 2, Ruz
RELVEF VALVE (v #DD1TION To PoRY |S AvAILAR LE
To MITIGATE THE LToP EVENTS,

ATTACHMENT 2
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’ frz ypove -,
‘ £ PSEG , e |

OF

ORIGINATOR V. "t AuUEALD

CALCULATION DATE nEp iYL
CONTINUATION SHEET PEER REVIEW
DATE _ —

2. SYSTEM DESCRIPTION

FIGURE | SHoOWS THE REACTIR COoLANT SysTem,
THE RELEVANT PARETL ¢F FHR SvysTeM /b THE PRESsuRIZOR.
S/pV Discwprar FIPNA T2 PRT, “UF NG A Low
TEMPEFATUFE CYERPFE <<l (LT¢P) EVENT AT (EAST
ONE [P AKD 7oL P2 vz (S AVMLARLE To FELIEVE
FRE<<uRE .

'y

K2 RELIEF VALVE 1€ AvA'lprlrc ETCAUSE AUTo-
CLOSURE \NTEPLOCK FRemt NALyeS FRul ADFH2 HAS

. REEN REMOVED.
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SCHEMATIN G ARRANGEMENT ¢F RCS | PRESSUR!ZEX,

AND RELIEF VALVES,
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)
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ORIGINATOR [|'1.ovsreiz )<

CALCULATION ~ DATE R
CONTINUATION SHEET PEER REVIEW
DATE

B, EVENT DECSTFIWTION

LToP EVENTS CANLELE CAYceD & £:7HIFR MASs
INPYT R OHEAT NTUT T A TLe<CL REACTIR CoolfnT
WTUT Ol bt 0porT™D By LOSS OF

- Y

SYSTENM. mAc:

LET Dewss (R INAPYERT 07 SAFeTy \NJECTION.
HEAT (NFOT 20C00f L WHEN A RCP STAF TS WHILE

THE SO fopSffe 200 (LoD 10 T o E ST A GENEPATAR
'8 AT A HIGHER TIr (o Fruf s THAW THE PPJmﬁﬁ-/
TiDE. THE FEVEFSE Hef\T Tffnifof, CAYSE S THE

M

L/

PRImARY S'DE FPESSYfL To INCREASE,

THRLE | SUMMARIZES THE CASES THAT WEFE
CONS IDERETL. '
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2 PSEG

TITLE .
(705 T LA

IDNO. " .

REFERENCE

ORIGINATOR |7 rryi - 12
CALCULATION DATE Zp 1] 33k
CONTINUATION SHEET PEER REVIEW | :
DATE
TARLE 3]

DESCRIPTION OF VARIOUS MASS [NPUT AND HERT [NPUT CASE S

CAse INITIAL QaDITICN § NADVERTANT
TUTT Agencrok Rercrap | Press.- Pressy. - |Seconday | ACTION oo
D PRESSURE | (Tomf) | wfizet | RiZek | SiDe | &3
FJ Tem P Ligvid Tem f. 12 =
CAAa 21 . - °
(psea) | CF CAY S aemien] (D oL
M1 300 70 SAT. 1 N A 5.1 forv
M2 | 280 | 70 | 70 1 N A s 1 PoR
M3 2230 70 SAT 1 N-A. S.7 | RH'
H1 280 |50 SAT { 200 |oNE RCPSTARTS | PoRV
H2 280 150 SAT. { 200 loNE Rep STARTS | RH B
HY 280 200 200 { 250 |enE RCP STARTS |PoRvV
H L R0 | 200 SAT 1 250 |oNERCP sTRRTS | PORV
HS 280 | 200 |SAT 1 1250 |one rep aTrrTS RH R

ATTACHMENT 2
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TMLE LTOP ENEN T IDNO. 5. ¢ - Re-MDC~ DS B SHEET
L YPLYT

% pS[(gG o PH | REFERENCE v

OF
ORIGINATOR V. "HPYAH D
CALCULATION DATE  |[Frf:[375
CONTINUATION SHEET PEER REVIEW
DATE - —_—

40 ANALYELS

THE AALYSIS WPS TONE USING & A VERIFIED
VERSION of GO THIC ComPu™eR PRoGPAM .

THE PFRESSURZER WAS MALELETD Ao oNE VoLum[
D THE FEST oF THe FCS wWhs mDeL £5 A< ANOTHER
NOLUME | THE [NTERNFAL PRESSUPE GRMIENTS
CFvesh /:‘j’ Foi ofef ATicn Ay GRANITATION L
FRFECTS (ET T 177 WMOLELEL iy THE GOTHIC,
HOWEVER | “recr £Ffrys wWOfr CoNSIDERED
OVTSIDE OF GOTHIC. No toss 6F AccuftTy I PEFK

™

e

PRESSURE woulDh O0CCUR Ey THiZ [forefiTE .

THE DETAILS oF MAODEL ARE SHOWN IN SECTTIONS
L3, bodio, 430%, La 2004, 44,205, 4.4.2.2.4
bobio.2. 5, AD LL-2.2.6. -:,

SINGLE FAILURES ©F EITHER ONE PoRY OR RHR
WERE CeNSIDERED SEFPARATELY.
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TITLE LTop vt T DNO. S - ~. ¢ =,

WITH (V5 ypLys
© PSEG |7 " (e

ORIGINATOR [ o | &
CALCULATION DATE | zvpve
CONTINUATION SHEET | PEER REVIEW |
DATE
FoLLlcupirkd f7 (#Foer =of o s LT Frf A1 nfcre
(Fr [feceuiz = ns oo
(onE PARY A0 Foi) oR o (Two Popy’e) Ave

AVALARLE .

PPy FeTUATICN.
Eof mAss by oA
fAte (s2) = 1B

FOR HERT INPUT CFCSES  ~He S=londipy ODE To
P?\lmﬁﬁy SIDE TEMPOFATURE DIFFEf=rTe 1S so Fo [Re.2)

£ THE NET LU0 D yniecTicN ‘
L e[S Cfear S oF Rer.n ]

PRESSURIZER voLume = 1Boofe> [CRD M cf fc ool 2
P Ge T8~19J

TOTH. RCS VOLUME INCLU DINT

THE PFEcuRiTER = 126/2 412
(epp . De-ch. Re~ceb 2
PhGe TT7-1 ]

To MEDEL THE SURSegenT ACTUATICNS OF

CeELIefr VALVES  folLowiNG ASSumPTioNS WERE Midr |
pfC TOT (FTE 1S CETHLISHID (NSTANTPHECLSLY,
RC & FLow RATE 1S ESTARLISHED (NSTANTANECUSL Y,
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TITLE LToP Eve/T IDNO. = . <o prome,ro 1258 SHEET

% P SEG v e REFERENGCE ]
OF

ORIGINATOR [/ /v 1D

CALCULATION DATE |Trriiw—

CONTINUATION SHEET PEER REVIEW | - - I
DATE

L,'\' *l POR‘J AI\,"D _/PE'T‘RE AN :',:‘\P:I\Ji/"\

THE PIPNG Efvyren PRES U DR A Tae PoRv 1S
CHAWN FELpy) LIME R TICALLY.
ch crvr R (R y

1 PRG (BLGOCK VALVE)

X 1PR1 Clafy)

tTEM REF ARE A ({17) K gl(ffﬂ
Tt 3.5 1D Pipg 00668 04s
ONE  L5C el 0:°CEEE 02
“wo 96 £t 0- 0668 oS
cWNE  Tre Fum 0-0 6685 008
oME  TEE BR 0 CCEE 0 G2
SbTorAL "B 5 b1g 6
5 £t 2624 IDpIPE 0-c3755 137
ONE [P, 0-03755 027
Fove ST 003755 215
OnE GATE VRLAE 0 03755 0-16
Ut 309 5 z28ol-4
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TITLE LTG[- £ye 1.0 w)i o p ID NO.

S-C-Fe-mDC- 1258
Fuz oyt
& PSEG

SHEET

REFERENCE |

FROM WY LVE PHASE 2 TATRE foF. CoPES VUL CAN

PLUG P 17-4 fv RGE) £ PP
NP -2¢28-SF PL-£3

(216 W[sTELLITE

| » .
Pefy FlLow FETE = 2885 800 j//w/h s 1pg =
Df<rpppne PFES< ’

' : STy Lol
OPETRE M I PIFEuf - LbW Fo _
' FLUID = AT
HEMRY - FAVEY D CRITICAL MASS FLUy FOR ’F:égﬁ[;slj
p oy f‘:>";’,’ /ﬁcw
= A2 L S 15 1200
A {+4% Cec.

VALVE EFFECTIVE AFEA = 108 (tts 00090 L7
1200
CommBiNNG THE RESISTANCE cf UPSTREAM PIPING A TrE
VALVE THE  ComRInED 2206+ 01061 A

0 007

——

2

K]

. 4067 A1

COMRINED EFFECTIVE AREA = ——
. JTeo67
ACCCRDING T¢ TETH. SPEC, THE mAxImuM STROKE TIME
OF PORY = 22 SEC. T (¢ PBEING ASSumeDd THAT 045
SECOMND ¢cF THIS 2 SEC. |S USED UP IN ELecTRoNIC
SIONPL PRocc cSING
IN OTHER woRDS, THE

VALVE STRoke TIME OF 'S SEC,
WiITTH A

DELAY oF 05 SEComD WILL PE usa—D‘#

OF
ORIGINATOR | /. srenfi &
CALCULATION DATE Pl - -_ |
CONTINUATION SHEET PEER REVIEW
DATE e

v . + Lf F - Pc Oy
TOTAL — = 3216 +t FoR  [epN UPSTREAM PPING

F <

FePeor

P

- 00084 4tl

AND  PRESSURIZA TION oF THE DIAPHRAGM .

R1
[l

e

* Rer. 4,5, # PASED on P 2-7 oF REF [1]

@

DE-AP.ZZ-0002(Q) .
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. TFrbE:Lflc;(: E\.‘fri"ﬁ W3 ONO. = _ »~oCr. - 1226 SHE;T
% pSEG o REFERENCE g
OF
ORIGINATOR [V.&t/7etif ) D
CALCULATION DATE LRSS B
CONTINUATION SHEET PEER REVIEW | _
DATE
TR FOLLeWING 09T FROTR TE D S TR L SURYE
HAVE R i) FROTAITD FAR wif . T < LENG
AS=umED  TTHAT NILVE DFFECTNE APEA NCPERSES
— ~ - 7, . - i
Flar o To 00084 {47 LINEAPLY  THE PEFERENTE
- - °L
FREA FCol THE Loco FEITAF 1S 0 008y 2 A
$
U . o e _ [/ FuLL oprf AfeE
Soiw frowion o e Lo spoef = (FEETEEE )
fuls ~frpn 2mey fone )
VZZUTICN Lk [ EVO
() 0!
o0 | cool {0, 000
t
5067 s 225
521272 = 5L
g L Te 25
5
02667 = |4
62327 = 9
0. 4 = 625
7
RRAY/YA TS 4.5
053 2 2,
5373 = 52
9 (\.
0- b6 = 278
10 .
0 bbby 2 2:25
0733 = 186
\ 12 '56
08 )
0-8(7 12 23
¥~y
09273 1 15
1D 1 i

VALVE FuLL oPrry ARC A of o B4R {11 WITH A

CoRRES PONDING LpSe FACTeR oF 1 witL AT vseD.
WHERE 2 PePUS AR APILTELL, 0 01686 HY pREP WAS 0SED.

DE-AP.ZZ-0002(Q) . ATTACHMENT 2




TITLE LT o = . IDNO. = _

- A >R S
0 R I z '/[J_V‘: L-C-KkC-n AN
% pSlfﬂlG REFERENCE

ORIGINATOR |/ 7215
CALCULATION DATE  [opf ook
CONTINUATION SHEET | PEER REVIEW |
DATE

L.Q RHD PREScfE RELIEF VALYE ArD AcoCiATED PIPING

™

THE PIPING SLETwEEr) THE EHF PIFE Arf: PPeccupizep.
S/RV DISCHpPSGs [FrnG WHICH HASifuz NALYD [ SHCWA
RELow CeprmpTicpery

PPzccygizepr
/RN DnscreRsEe

| e
KHR FIPi4
FoLLowinG FRE THE DETAILS CF PIPING
\Tem REF APep ({17) N
CNE T- RRpvzH 00513 0:¢6
0'c [+ 3068 7 D Prpe c- 0513 00k
. SUBTOTAL - 0-7 266
Jee{t 42¢ 2D PIfE 0099 8.2
SevEr Sl pLPees 0099 18
| T fUN 0.093 . 0 08
L1 R 0 099 769
L BExT 0-¢99 |0
SuBToTAL = 1) 7 US4

ToTAL Méb {{ 4

ATTACHMENT 2
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TITLE Lo £ Y217 “No. 5 Re-mDe- =25 SHEET

. witTer e Vo vE e
% pSEG REFERENCE L
OF
ORIGINATOR [V "¢/ nrist o
CALCULATION DATE Dpfey palk
. CONTINUATION SHEET PEER REVIEW | _ P —
DATE B ‘

FROM WESTiNGHCYCE Li " DATED Psc- S0- 5k
PTTAhcumers1 L PAGE 4 oF 7 Fris vALyE <{2C No. 276 257

- . THE frz  ypoyr  Phesc < SpoGpr AT UPSTFeFn PRESSURE oF
' 4s¢ /774 ,"070 A1 UL Em e TEM P F AT IR ofF 400F.

THE (PiGuspe SET POINT CF THE VALYE LWAS Lsoprog.

1T whAsS LATER F&DuesD Tp 275 //Dc/?_*

VALVE NOEW Fofovss P ool LigT f£ ’:75?5'2’1‘/0%.

> oo C{wr/, fas 50;-,7F‘_.(\ {-L;"g» L4147 fren’ MD 4,{;0/[2‘

z { é P MH\J [ O
— 22 v loy —— e . "TThg 2
5.4% r-o86 | AR B
® L5 00 =
= 288,000 7

g Al pr UpstRAm PRESSUE 509 T [
1073 o A v
e AnO  ENTTHAL Py 3754

FRem H-F Cf;mb/‘; FLew TPELES
p( pree) Lo db) G Mo f 175

Lo 2754 3199

oo 36326 13996

Goo 389.8 12730
FRom INTERFPoLATION

¢cc 3754 (2425

510 3754 11523

¥ RASED ON THE ReviseD SPec,, THE VALVE Pfise s 40 Gpm of
4ooF LiguiD WRTER AT 375 rswgﬂaﬂ PRESSLPE.  TTHIS
“_ COPREStards To A WM vy eFFecive MREP F o010 41’2-
0:00936 {47 ETFECTNE fRr P A S OPLCuL PIED op Titg NEXT
vRGE WAS JSED  FeR CONSIFVATIS ™M [Ré{7j

DE-AP.ZZ-0002(Q) . ATTACHMENT 2




TITLELTC r Cacprt T 1 IDNO. .- Pr- Do~ "2 :‘18'

% pSEG e REFERENCE

ORIGINATOR | £t 71D

CALCULATION DATE ek
CONTINUATION SHEET PEER REVIEW |} _
DATE

078 b {1°F
11523 T b
= 000936 A1

EFFECTIVE AREA F fuz jiwi

n

ComPoinitiG Ty PEZISTRrcr oF PIPING D THE ulLus

[ - Ihbos
A Coee EraxD £:079%¢

: ys
, o legrh S

(o B & D EFFECTING Frrp of f42 Fi> 1TSS GRS TR

P : r_ . %
ArTs el STREpr PIPING = ———=— FT = ¢ cehd ff
. L i2ET4

VALVE FOLL (YEN ARER ¢F 0 0588 {12 OITH A FuLL afew
Cocitien Locs FACTAR ofF 4 wiLllL Re uSeD,

THE NVALvE ATTANS A FoLL LIFT WHeEN uﬁs*rﬁméw“
PReESSURE REACHE S 375/r3§«'9—\/a% = Ll2°5 f’St(f

= L4272 ‘&“Su

SINCE THE RH2 s1EM Vo8 iTioN 1S DEpenDenT
ON UPSTRefim PRESSURE , THE STeEM PoSITIoN
CURVE WILL B € ADIVSTED DEVENDING o8 THE
CAL CULATED ypeTREMM PRESSUFE., THIS APJUST-
MENT WILL [RE Dont |TERATIVELY, "THE yhVE
TRAVEL N<¢. Locs FACTOR Cufve (S SAmeE As FoR THE
PORN  ( SEE <SECTION 2.00) .

DE-AP.ZZ-0002(Q)

ATTACHMENT 2
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Z-c¢-fRe-mDC-12325

CASE ML
Control Volumes
Vol Vol Elev Ht Hyd. D. Pl Area
# Description (££3) (ft) (ft) (ft) (ft2)
1 |PRESSURIZER 1800. 104. - 60. 7. 40.
2 |RCS 10812. " 90. 14. 10. 80.
. Fluid Boundary Conditions - Table 1
Press. Temp. Flow ON OFF
BC# Description (psia) FF (F) FF (lbm/s) FF Trip Trip
1F|{SI INJEC. FLOW 400. 70 108.4
2P{PORV TO PRT 115. 80
3P{RH3 TO PRT 115, 80
Fluid Boundary Conditions - Table 2
Lig. Vv Stm. Drop D Cpld Flow Heat
BC# Frac. FF P.R. FF (in) FF BC# Frac. FF (Btu/s) FF
1F 1. 1.
2P 1. 0.005
3P 1. 0.005
Fluid Boundary Conditions - Table 3
’ Gas Pressure Ratios
BC# Air FF Ar FF He FF H2 FF
1F 1.
2P 1.
3P 1.

R



c-C-RC-MDC- 1255

cpss Ml

Fluid Boundary Conditions - Table 4
Gas Pressure Ratios

BC# Kr FF N2 FF 02 FF Xe FF

1F
2P
3P
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CASE M1
Flow Paths - Table 1
F.P. Vol Elev Ht Vol Elev Ht
# Description A (ft) (ft) B (ft) (£ft)
1l [SURGE LINE 2 97. 1. 1 105. 1.
2 |SI LINE 2 97. 0.2 1F 97. 0.2
3 |RELIEF LINE 1 155. 0.5 2P 87.10.22
4 |RH3 TO PRT 2 97. 0.2 3P 87.10.22
Flow Paths - Table 2
Flow Flow Hyd. Inertia Friction Critical De- Mom
Path Area Diam. Length Length Flow Entrmt Trn
# (ft2) (ft) (ft) (ft) Model Frac. Opt
1 0.75 1. 60. 100. NO -
2 0.1 0.2 10. 10. NO -
3 0.00843 0.22 13. 0.1 YES -
4 0.0088 0.3 20. | 0.1 NO -
Flow Paths - Table 3
Flow Fwd. Rev.
Path Loss Loss Comp.
# Coeff. Coeff. Opt.
1 1. 1.| OFF
2 1. 1.| OFF
3 1. 1. ON
4 0.01 0.01y OFF
Valves & Doors
Flow Open Close Valve
Valve Path Trip Trip Type Disch.
# Description # # # # vVol.
1V {PORV 3 1 0 1 2P

2V |RH3 VALVE 4 2 2 3P
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Valve/Door Types
Valve Stem Loss Flow
Type Valve Travel Coeff. Area
# Option Curve Curve (£t2)
1 TIME OPEN 1 2 0.00843
2 TIME OPEN 3 2 i 0.0088
Component Trips
Trip Sense Sensor Sensor Var. Set Delay Rset Cond Cond
# Var. 1 Loc. 2 Loc. Limit Point Time Trip Trip Type
1 |PRESS 2 UPPER 390. 0.5 |[UNDE AND }*
2 |PRESS 2 UPPER 390. 0. AND;*
Functions
FF# Description Ind. Var. Dep. Var. Points
0 |Constant - - 0
1 |PORV STEM TRAVE|Time (sec)|{Norm. Stem 3
2 |PORV LOSS FACTO|Norm. StemjLoss Facto 17
3 |RH3 STEM TRAVEL|TIME (SEC)|RH3 STEM T 3
Function
1

PORV STEM TRAVEL
Ind. Var.: Time (sec)

. Dep. Var.: Norm. Stem Position
Ind. Var. Dep. Var. Ind. Var. -Dep. Var.
0. 0. 1.5 1.
100. 1.
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CASe mt _
Function
2
PORV LOSS FACTOR
Ind. Var.: Norm. Stem Position
Dep. Var.: Loss Factor
Ind. Var. Dep. Var. Ind. Var. Dep. Var,
0. le+10 0.01 10000.
0.0667 225. 0.1333 56.
0.2 25. 0.2667 14.
0.337 9. 0.4 6.25
0.4667 4.59 0.5233 3.52
0.6 2.78 0.6€67 2.25
0.7333 1.86 0.8 1.56
0.867 1.33 0.933 1.15
1. 1.
Function
3
RH3 STEM TRAVEL
Ind. Var.: TIME (SEC)
Dep. Var.: RH3 STEM TRAVEL
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. 0. 1.2 0.586
1060. 0.586
‘Volume Initial Conditions
Relative Liquid Ice Ice
Vol Pressure Temp. Humidity Volume Volume Surf. A.
# (psia) " (F) (%) Fractio Fract. (ft2)
def 14.7 80. 60. 0. 0. 0.
1 364. 440. 100. 1. 0. 0.
2 380. 70. 100. 1. 0. 0.
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ChAseE M1
Initial Gas Pressure Ratios
Vol
# Air Ar He Kr N Xe
def 1. 0. 0. 0. 0. 0. 0. 0.
1 1. 0. 0. 0. 0. 0. 0. 0.
2 1. 0. 0. 0. 0. G. 0. 0.
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Chsc M1l

Run Control Parameters (Seconds)

Time DT DT DT End Print Graph Max Dump
Int Min Max Ratio Time Int Int CPU Int

1 j0.000|0.002 1. 2.3 500.| 0.01|6000. 0.

Control Parameters Menu
Parameter Value
Restart Time (sec) 0
Restart Time Step # 0
Restart Time Control NEW
Revap. Fraction 0
Min. NC HT Coeff. 0
Reference Pressure 0
Ice Temperature 0
Ice Density 0
Graphs
Graph Curve Number
# Title Mon 1 2 3 4 5
1 REACTOR AND PRE PR1 PR2
2 PORV AND RH3 ST VT1lV VT2V
3 PRESSURIZER & R TL2 TL1
4 RELIEF FLOW RAT FL3 FL4
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CAsE ﬁ\l
Control Volumes
Vol Vol Elev Ht - Hyd. D. Pl Area
# Description (£t3) (ft) (ft) (ft) (£t2)
1 |[PRESSURIZER 1800. 104. 60. 7. 40.
2 |RCS 10812. 90. 14. 10. 80.
Fluid Boundary Conditions - Table 1
Press. Temp. Flow ON OFF
BC# Description (psia) FF (F) FF (lbm/s) FF Trip Trip
1F|{SI INJEC. FLOW 400. ] 70 108.4
2P| PORV TC PRT 115. 80
3P |RH3 TO PRT 115.1 | 80
Fluid Boundary Conditions - Table 2
Lig. Vv Stm. Drop D Cpld Flow Heat
BC# Frac. FF P.R. FF (in) FF BC# Frac. FF (Btu/s) FF
1F 1. 1.
2P 1. 0.005
3P 1. 0.005
Fluid Boundary Conditions - Table 3
Gas Pressure Ratios
BC# Air FF Ar FF He FF H2 FF
iF 1.
2P 1.
3P 1.
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Fluid Boundary Conditions - Table 4
Gas Pressure Ratios
BC# Kr FF N2 FF 02 FF Xe FF
1F
2P

3P

CASE M2
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CAsE M2 .
Flow Paths - Table 1
F.P. Vol Elev Ht Vol Elev Ht
# Description A (ft) (ft) B (ft) (ft)
1 |SURGE LINE 2 97. 1. 1 105. 1.
2 |{SI LINE 2 97. 0.2 1F 97. 0.2
3 |RELIEF LINE 1 155. 0.5 2P 87.]0.22
4 |RH3 TO PRT 2 97. 0.2 3P 87.10.22
Flow Paths - Table 2
Flow Flow Hyd. Inertia Friction Critical De- Mom
Path Area Diam. Length Length Flow Entrmt Trn
# (ft2) (ft) (ft] (ft) Model Frac. Opt
1 0.75 1. 60. 100. NO -
2 0.1 0.2 10. 10. NO -
3 0.00843 0.22 13. 0.1 NO -
4 0.0088 0.3 20. 0.1 NO -
Flow Paths - Table 3
Flow Fwd. Rev.
Path lLoss = Loss Comp.
# Coeff. Coeff. Opt.
1 1. 1 OFF
2 1. 1.| OFF
3 0.01 0.01| OFF
4 0.01 0.01} OFF
Valves & Doors
Flow Open Close Valve
Valve Path Trip Trip Type Disch.
# Description # # # # Vol.
1v |PORV 3 1 0 1 2P
2V |RH3 VALVE 4 2 2 3P
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Valve/Door Types
Valve Stem Loss Flow
Type Valve Travel Coeff. Area
# Option Curve Curve (ft2)
1 TIME OPEN 1 2 ‘ 0.00843
2 TIME OPEN 3 2 0.0088
Component Trips
Trip Sense Sensor Sensor Var. Set Delay Rset Cond Cond
# Var. 1 Loc. 2 Loc. Limit Point Time Trip Trip Type
1 |PRESS 2 UPPER 390. 0.5 0 AND |
2 | PRESS 2 UPPER 390. 0. AND
Functions
FF# Description Ind. Var. Dep. Var. Points
0 |Constant - - 0
1 |PORV STEM TRAVE|Time (sec) |Norm. Stem 3
2 |PORV LOSS FACTO|Norm. Stem|Loss Facto 17
3 |RH3 STEM TRAVEL|TIME (SEC) |RH3 STEM T 5
Function
1
PORV STEM TRAVEL
Ind. Var.: Time (sec)
Dep. Var.: Norm. Stem Position
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. 0. 1.5 1.
100. 1.
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CASE M2 .

Function
2
PORV LOSS FACTOR
Ind. Var.: Norm. Stem Position
Dep. Var.: Loss Factor

Ind. Var. Dep. Var. Ind. Var. Dep. Var.

0. le+10 0.01 10000.
0.0667 225. 0.1333 56
0.2 25. 0.2667 14.
0.337 9. 0.4 6.25
0.4667 4.59 0.5333 3.52
0.6 2.78 0.6667 2.25
0.7333 1.86 0.8 1.56
0.867 1.33 0.933 1.15

1. 1.

Function
3

RH3 STEM TRAVEL
Ind. Var.: TIME (SEC)
Dep. Var.: Ri3 STEM TRAVEL

Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.

0. 0. 0.7 0.56
1.3 0.56 2. 0.38
100. 0.38

Volume Initial Conditions

Relative Liquid Ice Ice
Vol Pressure Temp. Humidity Volume Volume Surf. A.
# (psia) (F) (%) Fractio Fract. (£t2)
def 14.7 80. 60. 0. 0. 0.
1 364. 70. 100. 1. 0. 0.
2 380. 70. 100. 1. 0. 0.
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Initial Gas Pressure Ratios

Vol
# Air Ar He H Kr N o) Xe
def 1. 0 0. 0. 0 0 0 0.
1 1 0 0. 0. 0 0. 0 0.
2 1. 0 0. 0. 0 0 0 0.
Run Control Parameters (Seconds)
Time DT DT DT End Print Graph Max Dump

Int Min Max Ratio Time Int Int CPU Int

1

0.000)0.002 1. 2.3] 500.] 0.01]6000.

0.

Control Parameters Menu

Parameter Value

Restart Time (sec)

Restart Time Step #
Restart Time Control NE
Revap. Fraction

Min

Reference Pressure

Ice
Ice

. NC HT Coeff.

Temperature
Density

OCO0O00O0OSs00

Graphs

Graph ‘ Curve Number

e

Title - Mon - 1 2 3

=W

REACTOR AND PRE FR1 PR2
PORV AND RH3 ST VT1ivV VT2V
PRESSURIZER & R TL2 TL1
RELIEF FLOW RAT FL3 FL4
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S-C- RC-MDC-133¢

CASE M7
Contro! Volumes
Vol Vol Elev Ht- Hyd. D. Pl Area
# Description (ft3) (ft) (ft) (ft) (ft2)
1 |PRESSURIZER 1800. 104. 60. 7. 40.
2 (RCS 10812. 90. 14. 10. 80.
Fluid Boundary Conditions - Table 1
Press. Tenmp. Flow ON OFF
BC# Description (psia) FF (F) FF (lbm/s) FF Trip Trip
1F|SI INJEC. FLOW 400. 70 108.4
2P [PORV TO PRT 115. 80
Fluid Boundary Conditions - Table 2
Liqg. V Stm. Drop D Cpld Flow Heat
BC# Frac. FF P.R. FF (in) FF BC# Frac. FF (Btu/s) FF
1F 1. 1.
2P 1l 0.005
-Fluid Boundary Conditions - Table 3
Gas Pressure Ratios
BC# Air FF Ar FF He FF H2 FF
iF 1.
2P 1.
Fluid Boundary Conditions - Table 4
Gas Pressure Ratios
BC# Kr FF N2 FF 02 FF Xe FF
1F
2P
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S-C-RC-MDC-

8 .
CASE M .

135
Flow Paths - Table 1
F.P. Vol Elev Ht Vol Elev Ht
# Description A (ft) (ft) B (ft) (ft)
1 |SURGE LINE 2 97. 1. 1 105. 1.
2 |STI LINE 2 97.] 0.2 1F 97.] 0.2
3 |RELIEF LINE 1l 155.| 0.5 2P 87.10.22
Flow Paths - Table 2
Flow Flow Hyd. Inertia Friction Critical De- Mom
Path Area Diam. Length Length Flow Entrmt Trn
# (ft2) (ft) (ft) (ft) Model Frac. Opt
1 0.75 1. 60. 100. NO -
2 0.1 0.2 10, 10. NO -
3 0.01686 0.22 13. 0.1 YES -
Flow Paths - Table 3
Flow Fwd. Rev.
Path Loss Loss Conmp.
# Coeff. Coeff. Opt.
1 1. 1.| OFF
2 1. 1.} OFF
3 1. 1. ON
Valves & Doors
Flow Open Close Valve
Valve Path Trip Trip Type Disch.
# Description # # # # Vol.
1V | PORV 3 1l 0 1l 2P
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Valve/Door Types

Valve Stem Loss Flow
Type Valve Travel Coeff. Area
# Option Curve Curve (ft2)
1 TIME OPEN 1 2 0.01686
2 TIME OPEN 3 2

0.0088

CASE ™M

2

p—
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cASE MY
Component Trips
Trip Sense Sensor Sensor Var. Set Delay Rset Cond Cond
# Var. 1 Loc. 2 Loc. Limit Point lime Trip Trip Type
1 |PRESS 2 UFP2ER 390. 0.5 |(UNDE AND
2 |PRESS 2 UPPER 390. 0. AND
Functions
FF# Description Ind. Var. Dep. Var. Points
0 |Constant - - 0
1 |PORV STEM TRAVE|Time (sec) |Norm. Stem 3
2 |PORV LOSS FACTO|Norm. Stem|Loss Facto 17
3 {RH3 STEM TRAVEL|{TIME (SEC){|{RH3 STEM T 3
Function
1
PORV STEM TRAVEL
Ind. Var.: Time (sec)
Dep. Var.: Norm. Stem Position
Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.
0. 0. 1.5 1.
100. 1.
Function
2
PORV LOSS FACTOR
Ind. Var.: Norm. Stem Position
Dep. Var.: Loss Factor
Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.
0. le+10 0.01 10000.
0.0667 225. 0.1333 56.
0.2 25. 0.2667 14.
0.337 9. 0.4 6.25
0.4667 4.59 0.5333 3.52
0.6 2.78 0.6667 2.25
0.7333 1.86 0.8 1.56
0.867 1.33 0.933 1.15
1. 1.
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- = Re-mDbe-1258

CASE M3
Fungtion “+C
RH3 STEM TRAVEL
Ind. Var.: TIME (SEC)
Dep. Var.: RH3 STEM TRAVEL
Ind. Var. Dep. Var. 1Ind. Var. 'Dep. var.
0. 0. 1.2 0.586
100. 0.586
Volume Initial Conditions
Relative Liquid Ice Ice
Vol Pressure Temp. Humidity Volume Volume Surf. A.
# (psia) (F) (%) Fractio Fract. (£t2)
def 14.7 80. 60. 0. 0. 0.
2 380. 70. 100. 1. 0. 0.
1 364. 440. 100. 1 0. 0.
Initial Gas Pressure Ratios
Vol
# Air Ar He H Kr N o} Xe
def 1. 0. 0. 0. 0. 0. 0.
2 1. 0. 0. 0. 0. 0. 0.
1 1. 0. 0. 0. 0. 0. 0.
Run Control Parameters (Seconds)
Time DT DT DT End Print Graph Max Dump
Int Min Max Ratio Time Int Int CPU Int
1 |0.000(0.002 1. 3. 500. 0.0116000. 0.
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c-C-fC-MDC-1225

{QASE M3
Control Parameters Menu -
Parameter Value
Restart Time (sec) 0
Restart Time Step # 0
Restart Time Control NEW
Revap. Fraction 0
Min. NC HT Coeff. 0
Reference Pressure 0
Ice Temperature 0
Ice Density 0
Graphs
Graph Curve Number
# Title Mon 1 2 3 5
1 REACTOR AND PRE PR2 PR1
2 PORV STEM POSIT VT1iV
3 PRESSURIZER & R TL2 TL1
4 RELTIEF FLOW RAT FL3
5 ST FLOW RATE Fv2 FL2
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CASE M3

REACTOR AND PRESSURIZER PRESSURE
PR2  PR1
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CASE M3
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CASE M7
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g~ - fre-mppr- 25§ CASE HL
Control Volumes
Vol Vol Elev Ht Hyd. D. Pl Area
# Description (££3) (ft) (ft) (ft) (£t2)

1 |PRESSURIZER 1800. 104. 60. 7. 40.
2 |RCS 10812. 90. 14. 10. 80.
Fluid Boundary Conditions - Table 1

Press. Temp. Flow ON OFF

BC# Description (psia) FF (F) FF (lbm/s) FF Trip Trip

1P PORV TO PRT 115. 80
2P{RH3 TO PRT 115. | ° 80

Fluid Boundary Conditions - Table 2

Lig. V Stm. Drop D Cpld Flow Heat
BC# Frac. FF P.R. FF (in) FF Br# Frac. FF (Btu/s) FF
1P 1. 0.005
2P 1. 0.005

Fluid Boundary Conditions - Table 3
Gas Pressure Ratios

|Bc# Air FF Ar FF He FF H2 FF

1P 1.
2P 1.

Fluid Boundary Conditions - Table 4
Gas Pressure Ratios

BC# Kr FF N2 FFr 02 FF Xe FF

1P
2P
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s~ RC-DC-1IREY
Flow Paths - Table 1 Chse il
F.P. Vol Elev Ht Vol Elev Ht
# Description A (£t) (ft) B (ft) (ft)
1 |SURGE LINE 2 97.. 1. 1 105. 1.
2 |RELIEF LINE 1 155. 0.5 ‘1P . 87.]0.22
) 3 |RH3 TO PRT 2 97. 0.2 2P 87.10.22
Flow Paths - Table 2
Flow Flow Hyd. Inertia Friction Critical De- Mom
Path Area Diam. Length Length Flow Entrmt Trn
# (£t2) (ft) (£t)- (ft) Model Frac. Opt
1 0.75 1. 60. 100. NO -
2 0.00843 0.22 13. 0.1 YES ' -
3 0.0088 0.3 20. 0.1 NO : 1 -

Flow Paths - Table 3 -
Flow Fwd. Rev. ‘ a
Path Loss Loss  Comp. ' oA

# Coeff. Coeff. Opt.
1 1.] 1.{ OFF
2 1. 1. ON
3 0.01 0.01} OFF
Cooler /Heater
Heater ” on Off Flow Flow Heat Heat
Cooler Vol. Trip Trip Rate Rate Rate Rate Phs Ct
# Description # # # (CFM) FF (Btu/s) FF Opt 1
1H FOUR SG HEAT 2 1. 3 |LTE
2H ONE RCP HEAT 2 4549. LTE
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c-r-RPO-MDC-1338
chse HA
Valves & Doors
Flow Open Close Valve
Valve Path Trip Trip Type Disch.
# Description # # # # Vol.
1V | PORV 2 1 0 1 1P
2V |RH3 VALVE 3 2 2 2p
Valve/Door Types
Valve Stem Loss Flow
Type Valve Travel Coeff. Area
# Option Curve Curve (£ft2)
1 TIME OPEN 1 2 0.00843
2 TIME OPEN 4 2 0.0088
Component Trips
Trip Sense Sensor Sensor Var. Set Delay Rset Cond Cond
# Var. 1 Loc. 2 Loc. Limit Point Time - Trip Trip Type
1 [PRESS 2 UPPER 390. 0.5 0 AND
2 | PRESS 2 UPPER 390. 0. AND
Functions
FF# Description Ind. Var. Dep. Var. Points
0 |Constant - - 0
1 {PORV STEM TRAVE|Time (sec)|Norm. Stem 3
2 |PORV LOSS FACTO}(Norm. Stem|Loss Facto 17
3 |FOUR SG HT RATE|RCS TEMPER|HT RATE (B 2
4 |RH3 STEM TRAVEL|TIME (SEC) {NORMALIZED 4
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A

Function

1

PORV STEM TRAVEL

Ind. Var.: Time (sec)

Dep. Var.: Norm. Stem Position
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. 0. 1.5 1.

100. 1.
Function
2
PORV LOSS FACTOR
Ind. Var.: Norm. Stem Position
Dep. Var.: Loss Factor
Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.
0. le+10 0.01 10000.
0.0667 225, 0.1333 56.
0.2 25. 0.2667 14.
0.337 9. 0.4 6.25
0.4667 4.59 0.5333 3.52
0.6 2.78 0.6667 2.25
0.7333 1.86 0.8 1.56
0.867 1.33 0.933 1.15
1. 1.
Function
3
FOUR SG HT RATE

- Ind. Var.: RCS TEMPERATURE (F)
Dep. Var.: HT RATE (BTU/SEC)

Ind. Var.

Dep. Var.

Ind. Var.

Dep. Var.

100.

594600.

200.

0.

c- Fo-mDe-127§
Chse H|
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Function
4
RH3 STEM TRAVEL
Ind. Var.: TIME (SEC)
Dep. Var.: NORMALIZED STEM TRAVEL
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. 0. 1.1 0.6
1.7 0.5 100. 0.5
Volume Initial Conditions
Relative Liquid Ice Ice
Vol Pressure Temp. Humidity Volume Volume Surf. A.
# (psia) (F) (%) Fractio Fract. (£t2)
def 14.7 80. 60. 0. 0. 0.
1 364. 440. 100. 1. 0. 0.
2 380. 150. 100. 1. 0. 0.
Initial Gas Pressure Ratios
Vol
# Air Ar He H Kr N 0 Xe
def 1. 0. 0. 0. 0. 0. 0. 0.
1l 1. 0. 0. 0. 0. 0. 0. 0.
2 1. 0. 0. 0. 0. 0. 0. 0.
Run Control Parameters (Seconds)
Time DT DT DT End Print Graph Max Dump
Int Min Max Ratio Time Int Int CPU Int
1 ]0.000(0.002 1. 2.3 500. 0.01]6000. 0.
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Control Parameters

Menu

Parameter

Value

.|Ice Density

Restart Time (sec)
Restart Time Step #
Restart Time Control
Revap. Fraction

Min. NC HT Coeff.
Reference Pressure
Ice Temperature

[oNoNoNeNaolNelNol

Graphs

Graph
Title

e

Mon 1

Curve Number

2

3

REACTOR AND PRE
PORV AND RH3 ST
PRESSURIZER & R
JRELIEF FLOW RAT

B W N

PR1
VT1iv
TL2
FL2

PR2
VT2V
TL1
FL3
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&S - c-Fr- Fﬂ)(—lEEig CASE}{L
Control Volumes
Vol Vol Elev Ht Hyd. D. Pl Area
# Description (£t3) (£t) (ft) (£i) (£t2)
1 |PRESSURIZER 1800. 104. 60. 7. 40.
2 JRCS 10812. 90. 14. 10. 80.
Fluid Boundary Conditions - Table 1
Press. Temp. Flow ON OFF
BC# Description (psia) FF (F) FF (lbm/s) FF Trip Trip
1P| PORV TO PRT 115. 80

Fluid Boundary Conditions - Table 2

Lig. Vv Stm. Drop D Cpld Flow Heat
BC# Frac. FF P.R. FF (in) FF BC# Frac. FF (Btu/s) FF
1P 1. 0.005

Fluid Boundary Conditions - Table 3
Gas Pressure Ratios

BC# Air FF Ar FF He FF H2 FF
1P 1.
Fluid Boundary Conditions - Table 4
Gas Pressure Ratios
BC# Kr FF N2 ‘FF 02 FF Xe FF

1P




S -~ f—ﬁ?f-~/ﬂD(— 258
CASE HX
Flow Paths - Table 1
F.P Vol Elev Ht Vol Elev Ht
# Description A (ft) (£ft) B (ft) (ft)
1 [{SURGE LINE 2 97. 1. 1 105. 1.
2 |RELIEF LINE 1 155.} 0.5 1P 87.10.22

=4




H15SATRF
10:08:00 18-MAY-94
GOTHIC Version 4.0 - August 1993

s-c-RC-mMDc-1358

CASE H2
Flow Paths - Table 2

Flow Flow Hyd. Inertia Friction Critical De- Mom
Path Area Diam. Length Length Flow Entrmt Trn

# (£t2) (ft) (ft) (ft) Model Frac. Opt

1 0.75 1. 60. 100. NO -

2 0.01686 0.22 13. 0.1 YES -

Flow Paths - Table 3

Flow Fwd. Rev. :
Path Loss Loss Comp.

# Coeff. Coeff. Opt..

1 1. 1. OFF

2 1. 1. ON

Cooler /Heater

Heater Oon Off Flow Flow Heat Heat
Cooler Vol. Trip Trip Rate Rate Rate Rate Phs Ct

# Description # # # (CFM) FF (Btu/s) FF Opt L

iH FOUR SG HEAT 2 1. 3 |LTE

2H ONE RCP HEAT 2 4549. LTEi

Valves & Doors
Flow Open Close Valve

Valve Path Trip Trip Type Disch.

# Description # # # # Vol.

1V [TWO PORVS 2 1 0 1 1P




5-C-RC-MDC- 1338

Valve/Door Types

Valve Stem Loss Flow
Type Valve Travel Coeff. Area
# Option Curve Curve (ft2)
1 TIME OPEN 1 2 0.01686
2 TIME OPEN | 4 2 0.0088

CACE HZ

?
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CASE H2

Component Trips

Trip Sense Sensor Sensor Var. Set Delay Rset Cond Cond
# Var. 1 Loc. 2 Loc. Limit Point Time Trip Trip Type
1 |PRESS 2 UPPER 390. 0.5 0 AND
2 |PRESS 2 UPPER 390. 0. AND

Functions
FF# Description Ind. Var. Dep. Var. Points
0 jConstant - - 0
1 |PORV STEM TRAVE|Time (sec) |Norm. Stem 3
2 |PORV LOSS FACTO|Norm. Stem|Loss Facto 17
3 |FOUR SG HT RATE|RCS TEMPER|HT RATE (B 2
4 |RH3 STEM TRAVEL|TIME (SEC) [NORMALIZED 4
Function
1
PORV STEM TRAVEL
Ind. Var.: Time (sec)
Dep. Var.: Norm. Stem Position
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. 0. 1.5 1.
100. 1.
Function
B 2
PORV LOSS FACTOR
Ind. Var.: Norm. Stem Position
Dep. Var.: Loss Factor
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. le+10 0.01 10000.
0.0667 225. 0.1333 56.
0.2 25. 0.2667 14.
0.337 9. 0.4 6.25
0.4667 4.59 0.5333 3.52
0.6 2.78 0.6667 2.25
0.7333 1.86 0.8 1.56
0.867 1.33 0.933 1.15
1. 1.
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CASE HZ .

Function
3
FOUR SG HT RATE
Ind. Var.: RCS TEMPERATURE (F)
Dep. Var.: HT RATE (BTU/SEC)

Ind. Var. Dep. Var. Ind. Var. Dep. Var.

100. 594600. 200. 0.

Function
4
RH3 STEM TRAVEL
Ind. Var.: TIME (SEC)
Dep. Var.: NORMALIZED STEM TRAVEL

Ind. Var. Dep. Var. Ind. Var. Dep. Var.

0. 0. 1.1 0.6
1.7 0.5 100. 0.5
Volume Initial' Conditions
Relative Liquid Ice Ice
Vol Pressure Temp. Humidity Volume Volume Surf. A.
# (psia) (F) (%) Fractio Fract. (ft2)
def 14.7 80. 60. 0. 0. 0.
1 ‘ 364. 440. 100. 1. 0. 0.
2 380. 150. 100. 1. 0. 0.

Initial Gas Pressure Ratios

Vol
# Air Ar He H Kr N 0 Xe
def 1. 0. 0. 0. 0. Q. 0. 0.
1 1. 0. 0. 0. 0. 0. 0. o.
2 1. 0. 0. 0. 0. 0. 0. 0.
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CASE HL

Run Control Parameters (Seconds)

Time DT DT DT End Print Graph Max Dump
Int Min Max Ratio Time Int Int CPU Int
1 j0.000(0.002 1. 3. 500. 0.01(6000. O.
Control Parameters Menu
Parameter Value
Restart Time (sec) 0
Restart Time Step # 0
Restart Time Control NEW
Revap. Fraction 0 ’
Min. NC HT Coeff. 0 P
Reference Pressure 0
Ice Temperature ¢]
Ice Density 0
Graphs »
Graph Curve Number ) o~
# Title Mon 1 2 3 4 = 5B
1 REACTOR AND PRE PR1 PR2
2 PORV STEM POSIT VT1iv
3 PRESSURIZER & R TL2 TL1
4 RELIEF FLOW RAT FL2
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c- C-Pr- DR

225 .
ChsE

Control Volumes
Vol Vol Elev Ht Hyd. D. Pl Area
# Description (£t3) (ft) (ft) (ft) (£t2)
1 |PRESSURIZER 1800. 104. 60. 7. 40,
2 |RCS 10812. 90. 14. 10. 80.
Fluid Boundary Conditions - Table 1
Press. Temp. Flow - ON OFF
BC# Description (psia) FF (F) FF (lbm/s) FF Trip Trip
1P| PORV TO PRT 115. 80
2P|RH3 TO PRT 115. 80
Fluid Boundary Conditions - Table 2
Liq. V Stm. Drop D Cpld Flow Heat
BC# Frac. FF P.R. FF (in) FF BC# Frac. FF (Btu/s) FF
1P 1. 0.005
2P 1. 0.005

Fluid Boundary Conditions - Table 3
Gas Pressure Ratios
BC# Air FF Ar FF He FF H2 FF
1p 1.
2P 1.
Fluid Boundary Conditions - Table 4
Gas Pressure Ratios
BC# Kr FF N2 FF 02 FF Xe FF
1P
2P
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CASEHZ
Flow Paths - Table 1
F.P. _ Vol Elev Ht Vol Elev Ht
# Description A (ft) (ft) B (ft} (ft)
1 |SURGE LINE 2 97. 1. 1 105. 1.
2 |RELIEF LINE 1l 155.| 0.5 1P 87.]10.22
3 {RH3 TO PRT 2 97.) 0.2 2P 87.10.22
Flow Paths - Table 2
Flow Flow Hyd. Inertia Friction Critical De- Mom
Path Area Diam. Length Length Flow  Entrmt Trn
# (ft2) (ft) (ft) (ft) Model Frac. Opt
1 0.75 1. 60. 100. NO -
2 0.00843 0.22 13. 0.1 NO -
3 0.0088 0.3 20. 0.1 NO -
Flow Paths - Table 3
Flow Fwd. Rev.
Path Loss Loss Comp.
# Coeff. Coeff. Opt.
1 1. 1.} OFF
2 0.01 0.01| OFF
3 0.01 0.01] OFF
Cooler /Heater
Heater . on Off Flow Flow Heat Heat
Cooler Vol. Trip Trip Rate Rate Rate Rate Phs Ci
# Description # # # (CFM) FF (Btu/s) FF Opt I
1H FOUR SG HEAT -2 1. 3 |LTE
2H ONE RCP HEAT 2 4549. LTE
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CAsE HD
Valves & Doors
Flow Open Close Valve
Valve Path Trip Trip Type Disch.
# Description # # # # Vol.
iV |PORV 2 1 0 1 1P
2V |RH3 VALVE 3 2 2 2P
Valve/Door Types
Valve Stem Loss Flow
Type Valve Travel Coeff. Area
# Option Curve Curve (ft2)
1 TIME OPEN 1 2 0.00843
2 TIME OPEN 4 2 0.0088
Component Trips
Trip Sense Sensor Sensor Var. Set Delay Rset Cond Cond
# Var. 1 Loc. 2 Loc. Limit Point Time Trip Trip Type
1 |PRESS 2 UPPER 390. 0.5 0 AND
2 |PRESS 2 UPPER 390. 0. AND
Functions
FF# Description Ind. Var. Dep. Var. Points
0 |Constant - - 0]
1 |PORV STEM TRAVE|Time (sec) |Norm. Stem 3
2 |PORV LOSS FACTOj{Norm. Stem|Loss Facto 17
3 |FOUR SG HT RATE|RCS TEMPER|HT RATE (B 2
4 {RH3 STEM TRAVEL{TIME (SEC) |NORMALIZED 4
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CASEHD

Function
1
PORV STEM TRAVEL
Ind. Var.: Time (sec)

Dep. Var.: Norm. Stem Position
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. 0. 1.5 1.

100. 1.
Function
2
PORV LOSS FACTOR
Ind. Var.: Norm. Stem Position
Dep. Var.: Loss Factor
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. le+10 0.01 10000.
0.0667 225. 0.1333 56.
0.2 25. 0.2667 14.
0.337 9. 0.4 6.25
0.4667 4.59 0.5333 3.52
0.6 2.78 0.6667 Z.25
0.7333 1.86 0.8 1.56
0.867 1.33 0.953 1.15
1. 1.
Function
3

FOUR SG HT RATE

Ind. Var.: RCS TEMPERATURE (F)
Dep. Var.: HT RATE (BTU/SEC)

Ind. Var. Dep. Var. Ind. Var.

Dep. Var.

150. 646650. 250.

0.
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CASE HD
Function
4
RH3 STEM TRAVEL
Ind. Var.: TIME (SEC)
Dep. Var.: NORMALIZED STEM TRAVEL
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. 0. 0.8 0.8
2.1 0.55 100. 0.55
Volume Initial Conditions
] Relative Liquid Ice Ice
Vol Pressure Temp. Humidity Volume Volume Surf. A.
# (psia) (F) (%) Fractio Fract. (ft2)
def 14.7 80. 60. 0. 0. 0.
1 364, 200. 100. 1. 0. 0.
2 380. 200. 100. 1. 0. 0.
Initial Gas Pressure Ratios
Vol
# Air Ar He H Kr N o Xe
def 1. 0. 0. 0. 0. 0. 0. 0.
1 1. 0. 0. 0. 0. 0. 0. 0.
2 1. 0. 0. 0. 0. 0. 0. 0.
Run Control Parameters (Seconds)
Time DT DT DT End Print Graph Max Dump
Int Min Max Ratio Time Int Int CPU Int
1 |0.000({0.002 1. 2.3] 500. 0.01}6000. 0.
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Control Parameters

Menu
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REACTOR AND PRESSURIZER PRESSURE
PR1 PR2

400 420 440 460
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CASe Hg
Control Volumes
Vol Vol Elev Ht Hyd. D. Pl Area
# Description (£t3) (ft) (ft) (ft) (£t2)
1 {PRESSURIZER 1800. 104. 60. 7. 40.
2 |RCS 10812. 20. 14. 10. 80.
Fluid Boundary Conditions - Table 1
Press. Temp. Flow ON OFF
BC# Description (psia) FF (F) FF (lbm/s) FF Trip Trip
1P PORV TO PRT 115. 80
2P |{RH3 TO PRT 115. 80
Fluid Boundary Conditions - Table 2
Lig. V Stm. Drop D Cpld Flow Heat
BC# Frac. FF P.R. FF (in) FF BC# Frac. FF (Btu/s) FF
1P 1. 0.005
2P 1. 0.005
Fluid Boundary Conditions - Table 3
Gas Pressure Ratios
BC# Air FF Ar FF He FF H2 FF
1P A
2P 1.
Fluid Boundary Conditions - Table 4
Gas Pressure Ratios
BC# Kr FF N2 FF 02 FF = Xe FF
1P

2P
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CASe H4
Flow Paths - Table 1

F.P. Vol Elev Ht Vol Elev Ht

# Description A (ft) (ft) B (ft) (ft)

1 |SURGE LINE 2 97. 1. 1 105. 1.

2 |RELIEF LINE 1 155. 0.5 1P 87.10.22

3 |RH3 TO PRT 2 97.1 0.2 2P ~ 87.(10.22

Flow Paths - Table 2

Flow Flow Hyd. Inertia Friction Critical De- Mom
Path Area Diam. Length Length Flow Entrmt Trn

# (£t2) (ft) (ft) (ft) Model Frac. Opt

1 0.75 1. 60. 100. NO -

2 0.00843 0.22 13. 0.1 YES -

3 0.0088 0.3 20. 0.1 NO -

Flow Paths - Table 3

Flow Fwd. Rev.
Path Loss Loss Comp.

# Coeff. Coeff. Oopt.

1 1. 1.| OFF

2 1. 1. ON

3 0.01 0.01| OFF

Cooler /Heater
Heater ' on Off Flow Flow' ' Heat Heat
Cooler Vol. Trip Trip Rate Rate Rate Rate Phs Ct
# Description # # # (CFM) FF (Btu/s) FF Opt 1
1H FOUR SG HEAT 2 ’ 1. 3 |LTE
2H ONE RCP HEAT 2 _ 4549, LTE
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ChSE HY
Valves & Doors
Flow Open Close Valve
Valve Path Trip Trip Type Disch.
# Description # # # # Vol.
1V |PORV 2 1 0 1 1P
2V |RH3 VALVE 3 2 2 - 2P
Valve/Door Types
Valve Stem Loss Flow
Type Valve Travel Coeff. Area
# Option Curve Curve (ft2)
1 TIME OPEN 1 2 0.00843
2 TIME OPEN 4 2 0.0088
Component Trips
Trip Sense Sensor Sensor Var. Set Delay Rset Cond Cond
# Var. 1 Loc. 2 Loc. Limit Point Time Trip Trip Type
1 PRESS] 2 UPPER 390. 0.5 0 AND
2 |PRESS 2 UPPER 390. 0. AND
Functions
FF# Description Ind. Var. Dep. Var. Points
0 |constant - - 0
1 |PORV STEM TRAVE|Time (sec)|Norm. Stem 3
2 [PORV LOSS FACTO|Norm. Stem|Loss Facto 17
3 |FOUR SG HT RATE|RCS TEMPER|HT RATE (B 2
4 |RH3 STEM TRAVEL|TIME (SEC) |NORMALIZED 4
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chse HY .
Function
1
PORV STEM TRAVEL
Ind. Var.: Time (sec)
Dep. Var.: Norm. Stem Position
Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.
0. 0. 1.5 1.
100. 1.
Function
2
PORV LOSS FACTOR
Ind. Var.: Norm. Stem Position
Dep. Var.: Loss Factor
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. le+10 0.01 10000.
0.0667 225. 0.1333 56.
0.2 25, 0.2667 14.
0.337 9. 0.4 6.25
0.4667 4.59 0.5333 3.52
0.6 2.78 0.6667 2.25
0.7333 1.86] 0.8 1.56
0.867 1.33 0.933 1.15
1. 1.
Function
3
FOUR SG HT RATE
Ind. Var.: RCS TEMPERATURE (F)
Dep. Var.: HT RATE (BTU/SEC)
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
150. 646650, 250. 0.
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CASe HG
Function
4

RH3 STEM TRAVEL
Ind. Var.: TIME (SEC)
Dep. Var.: NORMALIZED STEM TRAVEL

Ind. Var. Dep. Var. Ind. Var. Dep. Var.

0. 0. 1.1 0.85
2.1 0.6 100. 0.6
Volume Initial Conditions
Relative Liquid Ice Ice
Vol Pressure Temp. Humidity Volume Volume Surf. A.
# (psia) (F) (%) Fractio Fract. (£t2) -
def . 14.7 80. 60. 0. 0. s 0.
1 364. 440. 100, 1. 0. 0.
2 380. 200. 100. 1. 0. 0.
Initial Gas Pressure Ratios
Vol
# Air Ar He H Kr N 0 Xe
def 1 0. 0. 0. 0. 0.1 0. 0.
1 1. 0. 0. 0. 0. 0. 0. 0.
2 1. 0. 0. 0. 0. 0. 0.} 0.
Run Control Parameters (Seconds)
Time DT DT DT End Print Graph Max Dump

Int Min Max Ratio Time Int Int CPU Int

1 {0.000}0.002 1. 2.3) 500.] 0.016000. 0.
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Control Parameters Menu

Parameter

Value

-{Ice Density

Restart Time (sec)
Restart Time Step #
Restart Time Control
Revap. Fraction

Min. NC HT Coeff.
Reference Pressure
Ice Temperature
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Graphs

Graph
Title

e

Mon 1

Curve Number

2

3

REACTOR AND PRE
PORV AND RH3 ST
PRESSURIZER & R
RELIEF FLOW RAT

SWwN R

PR1
VT1V
TL2
FL2

PR2
VT2V
TL1
FL3




H200P440
13:57:25 26-APR-94
GOTHIC Version 4.0 - Aug

Pressure (psia)
380 400 420 440 460

360

GOTHIC 4.0

ust 1993 S~ C-Re-mDc-12 55
CASE H&
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PR1 PR2
1 1 ! 1] ;L ! | [ 1 i | 1 | lA.Ll 1 1 Ll | 1 1
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Case Hy
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CASE Ho

Control Volumes

Vol Vol Elev Ht Hyd. D. Pl Area
# Description (£t3) (£t) (ft) (£t) (ft2)
1 |PRESSURIZER 1800. 104. 60. 7. 40.
2 |RCS 10812. 90. 14. 10. 80.

Fluid Boundary Conditions - Table 1

: Press. Temp. Flow ON OFF
BC# Description (psia) FF (F) FF (lbm/s) FF Trip Trip
1P| PORV TO PRT 115. - 80

Fluid Boundary Conditions - Table 2

Lig. Vv Stm. Drop D Cpld Flow Heat
BC# Frac. FF P.R. FF (in) FF BC# Frac. FF (Btu/s) FF

1P 1. 0.005

Fluid Boundary Conditions - Table 3
Gas Pressure Ratios

BC# Air FF Ar FF He FF H2 FF

1P 1.

Fluid Boundary Conditions - Table 4
Gas Pressure Ratios

Bc# Kr FF N2 FF ©02 FF Xe FF

1P
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CASE Hs
Flow Paths - Table 1
.‘ F.P. Vol Elev Ht Vol Elev Ht
# Description A (ft) (ft) B (£t) (ft)
1 |SURGE LINE 2 97. 1. 1 105. 1.
2 |RELIEF LINE 1 155, 0.5 1P 87.10.22
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CASE H5

Flow Paths -~ Table 2

Flow Flow Hyd. Inertia Friction Critical De- Mom

Path Area Diam. Length Length Flow Entrmt Trn
# (£t2) (ft) (2t) (ft) Model Frac. Opt
1 0.75 1. 60. 100. NO -
2 0.01686 0.22 13. 0.1 - YES -

Flow Paths - Table 3

Flow Fwd. Rev.
Path Loss Loss Comp.
# Coeff. Coeff. Opt.
1 1. 1.} OFF
2 1. 1. ON
Cooler /Heater
Heater On Off Flow Flow Heat Heat
Cooler Vol. Trip Trip Rate Rate Rate Rate Phs Ct
# Description # # # (CFM) FF (Btu/s) FF Opt L
1H FOUR SG HEAT 2 1. 3 |LTE
2H ONE RCP HEAT 2 4549, LTE
Valves & Doors
Flow Open Close Valve
Valve. Path Trip Trip Type Disch.
# Description # # # # ‘Vol.
1V | PORV 2 1 0 1 1P




5= (- R(=-MDC-/35§8
CASE HE

Valve/Door Types

Valve Stem Loss Flow
Type Valve Travel Coeff. Area
# Option Curve Curve (ft2)

1 TIME OPEN 1 2 0.01686

2 TIME OPEN 4 2 0.0088
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12:50:06 18-MAY-94
GOTHIC Version 4.0 - August 1993

S-C-Re- MDC- 125§

CASE {5
Component Trips
Trip Sense Sensor Sensor Var. Set 'Delay Rset Cond Cond
# Var. 1 Loc. 2 Loc. Limit Point Time Trip Trip Type
1 |PRESS 2 UPPER 390. 0.5 0 AND
2 |PRESS 2 UPPER 390. 0. AND
.Functions
FF# Description Ind. Var. Dep. Var. Points
0 |Constant - - 0
1 |{PORV STEM TRAVE|Time (sec) |Norm. Stem 3
2 |PORV LOSS FACTO(Norm. Stem|Loss Facto 17
3 |FOUR SG HT RATE|RCS TEMPER;HT RATE (B 2
4 {RH3 STEM TRAVEL|TIME (SEC) |NORMALIZED 4

Function
1
PORV STEM TRAVEL
Ind. Var.: Time (sec)
Dep. Var.: Norm. Stem Position

Ind. Var. Dep. Var. Ind. Var. Dep. Var.

0. 0. . - 1.5 1.
100. 1.
Function
2

_ PORV LOSS FACTOR
Ind. Var.: Norm. Stem Position
Dep. Var.: Loss Factor

Ind. Var. Dep. Var. Ind. Var. Dep. Var.

0. le+10 0.01 10000.
0.0667 225. 0.1333 56.
0.2 25. 0.2667 14.
0.337 9. - 0.4 6.25
0.4667 4.59 0.5333 3.52
0.6 2.78 0.6667 2.25
0.7333 1.86 0.8 1.56
0.867 1.33 0.933 1.15
1. 1.
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H20SATRF

'12:50:07 18-MAY-94
GOTHIC Version 4.0 - August 1993

S-C-Re-mMD¢-1%58

(ASE f5
Function
3
FOUR SG HT RATE
Ind. Var.: RCS TEMPERATURE (F)
Dep. Var.: HT RATE (BTU/SEC)
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
150. 646650. 250. 0.
Function
s
RH3 STEM TRAVEL
Ind. Var.: TIME (SEC)
Dep. Var.: NORMALIZED STEM TRAVEL
Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.
0. 0. 1.1 0.85
2.1 0.6 100 0.6
Volume Initial Conditions
Relative Liquid Ice Ice
Vol Pressure Temp. Humidity Volume Volume Surf. :A,
# (psia) (F) (%) Fractio Fract. (£t2)
def 14.7 80. 60. 0. 0. 0.
1 364. 440. 100. 1. 0. 0.
2 380. 200. 100. 1. 0. 0.
Initial Gas Pressure Ratios
Vol
# Air Ar He H Kr N o] Xe
def 1. 0. 0. 0. 0. 0. 0. 0.
1 1. 0. 0. 0. 0 0. 0. 0.
2 1. 0. 0. 0. 0 0. 0. 0.

-\



H20SATRF
12:50:07 18-MAY-94 , ’
GOTHIC Version 4.0 - August 1993

n
- -0
CASE HB
Run Control Parameters (Seconds)

Time DT DT DT End Print Graph Max Dump

Int Min Max Ratio Time 1Int Int CPU Int

1 |0.000{0.002 1. 3. 500. 0.0116000. 0.

Control Parameters Menu
Parameter ~ Value
Restart Time (sec) 0
Restart Time Step # 0
Restart Time Control NEW
Revap. Fraction 0
Min. NC HT Coeff. 0
Reference Pressure 0
Ice Temperature 0
Ice Density 0
Graphs

Graph ‘ Curve Number

# Title Mon 1 2 3 4 5

1l REACTOR AND PRE PR1 PR2

2 PORV STEM POSIT vT1lV

3 PRESSURIZER & R TL2 TL1

4 RELIEF FLOW RAT FL2




S-C-Re-mD¢- 1228
H20SATRF
12:53:25 18-MAY-94
GOTHIC Version 4.0 - August 1993

CASE HE

REACTOR AND PRESSURIZER PRESSURE
PR1 PR2

400 - 420 440 460
T
/

Pressure (psia)

380

8 Lt [ _f LI | S l R S | L I L 111 1 l Lt 11
0 .5 1 1.5 2 2.5 3
Time (sec)

GOTHIC 4.0 05/18/94 12:26:02




H20SATRF S-C-RC— MDC- 1328
12:53:28 18-MAY-94
GOTHIC Version 4.0 - August 1993 CAsE H5
PORV STEM POSITION
VT1V
Q&.-.........: .................................................................
- 5
Q S e
5.
R2] L :
a L ;
o S L I U R S
> . H ' T H '
5 - s
¢} .
o i z
N S U SOV NS VRSO SRURUSRP
OFIIIIJ:I lliutp;lJl#;Llllingl
0 5 1 1.5 2 2.5 3
Time (sec)
GOTHIC 4.0 05/18/94 12:26:02
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W CAsE HAH
PRESSURIZER & REACTOR TEMPERATURE
TL2 TL1
o —_
o
]
] = S IO OO SUUS SOUSORON SR
!
Y S R T R
© ™ : : :
> L s
[ I !
@ or :
£ 3 ; G +
0] I .
|... L .
.
S L e
— L_ : : : ! :
- é ? é i :
i OHIILIil#uLl#lli!llli]ll#i#llL
0 5 1 1.5 2 2.5 3
Time (sec)
GOTHIC 4.0 05/18/94 12:26:02
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RELIEF FLOW RATE

FL2
o

12

-

80 100
LI L T T 177

Flow (Ibrm/s)
60

T T T

40
T

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

ISR

20
T

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

ISV W S N W 45 W N N N TSN O U T (N (O TN T O Y O

5 1 1.5 2 2.5 3

0
O 1T

Time (sec)

GOTHIC 4.0 05/18/94 12:26:02




TITLE "___'-'._’ r [ R 1D NO. < - - R(‘_ mD C- ‘3’, 55 SHEET

Wi TH _{") VYAV o .
O PSEG |/ " s -
OF

ORIGINATOR /. /#70 FEL D

CALCULATION DATE el
CONTINUATION SHEET PEER REVIEW . T
DATE I

5 RESULTS:

IN SECTICN 3 oF THIS CALCULATION, £iGHT DIFFERENT
CASES WERE Consi!DEF-D. THESE CASE s ARE LISTED IN
TARLE 3.1 TARLE 5. SHewS THE PEAK REAC Tak
PREESUPE CALCOLATED IN SECTION 3. [N THE

(M CULATIONS DONE So FFARP THE EFFECT oF Rcp
CPEFATICN D THE HYDPOSTATIC EFFECT o R PV

RELT LineE PPESSYFE WEFPE NOT Cons \DEFED,

THIS EFFECT pnAS RBEEN ACCouNTED FoR By F’D/j/rdG'
AN ALDITo L PRESSURE TO THE CALCOLATED PRESSUFRE.
NOTE THAT THE CpLeoli/Ter pRESSURE |S AT 97 4¢

ELEVATION.
ACCORDING To WESTING HOvSE LE TTeR pse-2-707% |
(DT.seP2%,7199,y |
THE FoLLowING PReEssSURES MUST BRE ADDED To THE
CMCULATED PRESSURE.
NO- 0F RCP's PuwNinGg ADDITIONHL PRESSy¥e *
- (psed ) - |
1 | 3|
2 | 39
Ly 73

¥ L PSS O WAS ALDED TO WISTING HOIUSE NUMPCR S,
THE EXPLfAnATIory 1€ GIVENINEET )
( THE PRESSURE SHoWN AROVE = WESTINGHCUSE PRESSURE + 2 PS1)

ATTACHMENT 2

DE-AP.ZZ-0002(Q)




L - T ; .
TIMLELTOP EVENT Lyl TH | IDNO. o o~ mbe- 1358 -

% PSEG R H3 vALve REFERENCE

SHEET

OF

ORIGINATOR [V-cepDe|O
CALCULATION DATE 1My 1994 - _
CONTINUATION SHEET PEER REVIEW | I EEEE—
DATE _— -_—
TARLE ©.|

PEAK PRESSURES AT PRESSURE TRANSMITTER TAP
CAND AT THE FPV CRITICAL 'WELD LOCATION

LT INITI AL LTI A . PE Ak Rcs PEA’K PRESSUFE A’T RPV
Chst ghogfq Rlcls IPNRZ'S:' E}}?isﬁi FRES < YRE CRchlg—f;;\ WELD LOCATION
ID. TYPE | Tewmp. | uRiZET, AT PRE<<ufE )
Tem [, TRANSMITTER | 1 RCP 2 Rep & Rep
(F) | py -;/c(rA-;;\m CPERATION|0PERATIoN |0 PERATI O N
L'S..’ vy
M1 | iees | 70 | 437 [ PRV | 46 k47 | 455 | 489
mo | o 0 | 7o PRV | 44 445 | 453 | 489
M3 | u 70 | 437 | RH? L2L 457 465 | 500 ‘
£ :c.ﬁ/ﬁ
- A
Hi {fpoq | 150 | 437 |PoRV | Al6 Gy | NA | NA
H2 | v ISO | 437 |RH3 | 428 459 | NA. | NA.
H2 | v 200 |200 |pogv | 424 455 | NA. N.A-
Hy |« 200 | 437 |PeRV | &2 4 Lss | N-A N- A
ho | v 200 |437 (R4 | 448 479 | NA | N- A
. 75_;107' %f'c)
7’@,;\ i‘luc da,a Z kK ?7!’0'/’;‘ ' 1 forv
. Z {:O[/(/L’f f" AHD 0,4/0{4 L:/_CL J(.,,-.{:,-d. Teels v
(9 ChRus e
1 hry €103 ‘H

DE-AP.ZZ-0002(Q) , ATTACHMENT 2

95-0327 ZSM 392




LT [ T o e
pSI@G REFERENCE

CALCULATION DATE |17 - &
CONTINUATION SHEET PEERREVIEW | _____

TITLE JTsf eveENTT "} ipnNo. N e mMmDC- 7R 5 8 SHEET

OF

ORIGINATOR |7 7 7510

DATE

(. REFERENCE S
1. .PRESSU"RE’. MITIGATION €Y STEM TRANSIENT AnALy <)3

2 .

(A

RESUVULTS | PREPAFED Ry WESTINGHOUSE JUby 1977

SUPPLEMENT TO THE Jity 1977 REPOXT oF ReF- 1,
SEPT. 1977 |
el (PLC SGS/M-Dm-042 pp7e SCPT 1,1977
"KEACTOR Cont pa < .
SELEM. L T S0 SECT(08 LG 9.3 A,
SpPec. L0 5

HSTET CYEFR PRI ssoRIZAT I o8,

SALENT 2 Teoh SPEC SECTronN L4 (0.3.]. 4
Sfec L0008 .

PSE &G INTERNPL mEMCFAMDYY 1. MEC- 93- 917
DT. DEc. 20,1997 0 EPom HOWAED [~effrci o

F. SCHNARR

REVISED RHY YALVE SPEC. ( ATTACHMENT {1 OF
TR S CRLcue ATION ),

DE-AP.ZZ-0002(Q) ATTACHMENT 2
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06-01/94 16:00 D508 364 3152 VCFUSBY VALYE ENG

guuz

5

PrTTE b T A

| Bl
D PSEG -

S~ -fFo-mm R

“~{E-87-3567

public Service Elestnz anc Gas Cornany PG Bux 236 Mancosks Brigge. New Jersev D8R3E

Nuclear Depanment

April 10, 1987

Crosby Valve Company
43 Kendrick Street
P.0. Box 308
Wrentham, MA 02093

ATTN: Mr. S. Shivers
Dear Mr. Shivers:
PSEEG P.O. NO. P1l-146795

CROSBY FACTORY ORDER NO. N-70631
SALEM GENERATING STATION

Per your conversation of april 1, 1387 with Mr. Hawkins
please find attached the revised data sheet which will allow
Crosby to initiate a new DS-C drawing and applicable valve
assembly number for existing valve assembly H-53237, for
which the spring pressure setting has been changed to 375

psig. :

The following spring and washer information may be of value
in assigning the new spring and washer part numbers.

PSE&G Purchase Order No. 901850, Spring P/N 460, Washer

P/N 86698.
Sincerely,
R. L. Gura . _
Manager - Englneering
RDH:cdc
Attachment

C A. Rollo - Crosby valve and Gage Company
EsPB Controls Records Center

egb

The Energy People

95-02384 (1G0M) 3-8%

-

-5

-1




16:00 D508 384 J152

08-01,94
1.3} uﬁmk
Wi
pace REV. nO. B 1s50E0 ]
S SIS L e o
LEV. 3 -Long3 20 27 .
e A - unrs 13,24,30,52 3¢

(~QSBY VALVE ENG

& Uuy

> C-Re-mDC- 1328 -
WYYLTL  wmosect

| VALVE TAG NOS. |
I———_———d

2 " NUGLEAR POWER PLAKT COMPORENTS ™~
DESIGN SPECIFICATION DATA SHEET
SALEM GENERATING STATION

BO. 1 & 2 UMITS

AUZILIARY RELIEF VALVES
SYSTFM __ RHR

E - SPEC.

NO.

SPEC, SHEETNO. ol _OF L
sooY SERVICE CONDITIONS
A3SI CH”L Ss 19| ELUID | RADIOACTIVITY . o } YES |
ouTLET 3 | 4 | |so{meauines caracity & uniTs &F9 i 840
ouTLET (S0 | [21{moL. wr.ORSP.OR. S ET. -
EFLDA 22| VIBCOBITY B F.T. :
» L ' 23| PnEsS. PRIG. NORM. [ RELIEVING rsi0 1350|228
| {ga]lTeMPOr  NORM. | AELIBVING %e o (400
i | 25| CONSTANT BACK PRESSURE 10 3
Xz i |26] DEVELOPED BACK PAERSURE [ ) -1 - S
e 2] SPRING SET PRESSURE mol 378 .
e 28| OVENPRESIUNE - % | @
(2
ACCESSORIES T - ' B
11[CA” & NO LEVER o ORIFICE AREA s
112 [LEVER PLAIN [PackED MO | NO | [atleareuraten 3Q. INS. %! 2.88% T
13(648 s 32[{SELECTED 84, INS. A D)
14 {BALANCED BELLOWS NES 33 MANUFACTURER ]
15 |OTHERS . 36| MFG'S ASS'Y DWG. NO. [ 4
H BASIS OF SELECTION 38| OUTLINE DWG. NO. -
26| \DENTIFICATION NUMBER X
16 [CODE ET; a7
17|oTHEn 38| SPECIAL REQUIREMENTS
18 n
40| ADDITIONAL INFORMATION Dﬁ -/ é .
# /7339
NOTES

I<

N1 IRy CHARDRA
¢ ¥ JUNE 1‘399

170 ]Nw'(/q.

ACCORDING TG Alpn Friro of CRG<Ly yNvi, THE DEIGN
EXTERN AL PRESSVPE Fof THE Reltowd




FORM NC.DE-AP.ZZ-0010-1

CERTIFICATION FOR DESIGN VERIFICATION

“REFERENCE DOCUMENT NO. /REV. S - C- RC-MDc - 1338

COMMENTS RESOLUTION

ALL Ccomm&NTS HAVE N( A ‘ NI#
BEEN ProOVIDED IN
DRAFT AND HAVE
BesN RESOLLVED .

' §~7-94

SUBMITTED BY DATE RESOLVED BY Resolution

' Nuclear Common

Page _ of _

Page 4 of 4 U192,




FORM NC.DE-AP.ZZ-0010-1

CERTIFICATION FOR DESIGN VERIFICATION

Reference No. S-C-RC-MDC-1358

SUMMARY STATEMENT

CALCULATION S-C-RC-MDC-1358 WAS PERFORMED TO DETERMINE THE
REACTOR BELT-LINE PEAK PRESSURE BY CALCULATING THE RCS
PRESSURE AT THE LOCATION OF THE TRANSMITTER. THIS CALCULATION
WAS PERFORMED USING GOTHIC COMPUTER CODE. FOR THE LOW
TEMPERATURE OVER PRESSURE (LTOP) EVENT, EIGHT SEPARATE CASES
( 3 MASS AND 5 TEMPERATURE) WERE CONSIDERED. FAILURES OF PORV
AND THE RHR SYSTEM RELIEF VALVES WERE CONSIDERED FOR VARIOUS
CONDITIONS OF PRESSURE AND TEMPERATURE FOR THE PRESSURIZER
AND THE REACTOR.

EFFECTIVE AREAS OF VALVES WERE CALCULATED UTILIZING PIPING
AND VALVE GEOMETRY. A TABLE CO-RELATING STEM POSITION VS LOSS
FACTOR WAS DEVELOPED FOR THE VALVES USING THEIR RESPECTIVE
EFFECTIVE AREAS. THE NATURAL HEAT TRANSFER CO-EFFICIENT
BETWEEN SECONDARY AND PRIMARY SIDE WAS OBTAINED FROM A
WESTINGHOUSE REPORT.

SEE CONTINUATION SHEET

The undersigned hereby certifies that the design verification for the subject document has been completed, the questions
from the generic checklist have been reviewed and addressed as appropriate, and all comments have been adequately
incorporated.

H. BERRICIK @W P forde | 6/?/94

Design Verifier Assigned By . Signature of Design Vdérifier / Date
Design Verifier Assigned By Signature of Design Verifier / Date
Design Verifier Assigned By Signature of Design Verifier / Date
Design Verifier Assigned By Siénature of Design Verifier / Date

Page _of

Aesmlama e mm Noea ™ AL A t/vQY




FORM NC.DE-AP.ZZ-0010-1
CE CATION FOR DESIGN VERIFICATION

CONTINUATION

INPUTS USED FOR GOTHIC COMPUTER PROGRAM SUCH AS FLOW RATE,
FLOW AREA, LINE SIZES, SYSTEM PRESSURES AND TEMPERATURES ETC.
WERE VERIFIED THE SYSTEM CURVE FOR THE PRESSURE DEPENDANT
STEM POSITION OF THE RH3 RELIEF VALVE, WHICH WAS DEVELOPED
USING ITERATIVE PROCESS WAS ALSO VERIFIED. CO-RELATION
BETWEEN PRESSURE AND MASS FLOW RATE ON THE OUTPUT GRAPHS WERE

VERIFIED USING HAND CALCULATION.

THE OUTPUT OF GOTHIC APPEARS CONSISTENT WITH THE INPUT VALUES
USED. ASSUMPTIONS USED IN THE CALCULATION FOR THE HEAT INPUT
TO THE PRIMARY SIDE, ON RESISTANCE OF TUBEWALL AND THE FORCED
CONVECTION, ARE CONSERVATIVE.

- Page __ of

Nuclear Common: Page3 of 4-

1/1/92




FORI NC.DE AF.ZZ-0002-1
) Page 1 of "2

CALCULATION COVER SHEET INSTRUCTIONS
CALC. NO.: S— C= Re=-mDc- | 413 REVISION: O
carc. TITLE: LTOP EVENTS WITH oNE [CFV

- -

# SHTS.(CALC): 37  ATTACHMENTS: #/TOTAL SHTS.: — TOTAL SHTS.: > 5
CHECK ONE: | ‘
[J INTERIM !(Propcsed Plant Change) ] voID

[¥ FINAL (Supports Installed Condition]

DESCRIPTION OF CALCULATION REVISION (IF APPL.): N[ A

REASON FOR CALCULATION REVISION (IF APPL.): ]ﬂ{ H"

HOPE CREEK [0 0s Cosh [OF R N/A

Q - LIST (SALEM) °? X] YES [0 NO

IMPORTANT TO SAFETY ? X YES ] nNo

FUTURE CONFIRMATION REQUIRED ? ] YES X NO If YES list pages
No(s) .

OTHER DOCUMENTS AFFECTED? (CBDs, FSAR, etc.): N ent

ORIGINATOR/COMPANY NaME: VIJAY CHANDR A / PSEE G [6 DEC 199

Date
PEER REVIEWER/COMPANY NAME: ﬁ! Z / g%g&'m/d 2 /2//5/’/41}—
. Date
VERIFIER/COMPANY NAME: I%i)hqqhqfq /%Z¢1¢L<_ 1216194

Date
REVIEWED: hf/ A\“

I

Co;téactjéfi%izzzéfor (as applicable) ~ate
APPROVED: /2/46/?4/

VSE&Q/Suq??visor (Req'a I'pdte

If the calculation is either Q-List, Q, Qs, Qsh, F, R, or Important to
Safety "YES", completion of the Certification for Design Verification

(Form NC.DE-AP.ZZ-0010-1) is required.

g501050249 F41222 \
o ADDCE 05000272
ED\ EDR

Nuclear Common ~_Page 21 of 23 Revision 3




TTLE L ToP evERT : PP Ce 2 <o
& PSEG WITH Gug PeRY  foo S Cr&em D e s S
REFERENCE 4 zZ
ORIGINATOR [v-CH ANDRA 0
CALCULATION DATE _
CONTINUATION SHEET PEER REVIEW -y
DATE Y/
TARLLE ¢F (CoNTENT S PAGE
1. INTRODUC TI0N ' 3
2. ANALYSI S ‘ 5
2. CASE M4 INMDVETENT START cF
A CENTRIFUGAH. CHARGING Pump 5
2 2. Chse ms. SMETJ INJECTION WITH
LETDownN |SOLATION {8
2. RESULTS ' 3

L. REFERENCE <

DE-AP.2Z-0002(Q) ATTACHMENT 2

950327 25M 392



TTLE [ Top E/ENTZ DNO. £ - 7= £ - tfe_ 1y, SHEET

% pSEG ST one fokY REFERENCE

ORIGINATOR [V: CHANDRA O
D DEC STy

CALCULATION DATE
CONTINUATION SHEET PEER REVIEW
DATE /2’

W o (Hn

o m

1. INTRODUCTION :
VARICYUS LToP EVENTS AMD THEIR MTIGATION wAS

STUDIED N PSEEG (ALCULATION S-C- RC-MDC- {258 [Rey 1]
FcR EACH EVENT, THE PEAK REACTR. PRESSURE S
CALCOLATED. In REF [1] TRAWSIENTS | EITHER Two POfy <
(R ONE PoRN AND FH3 ComPINATION WAS AvAILARLE TO
RELIEVE FRESSURE. THE UNAVAILRLE YMVE wWAS
CONSIDERED To HAVE FAILED (SINGLE ACTIVE FAILURE
CRITERION). | |

HOwEVER | ACCORDING To SALEN | Teew SPEC PRGE

B /4 L=1t AMEDNENT ND. 108 AND SALEM 2 TECH. SPEC.
paGe P 2/% Ho12 AmemenT W g6, E1THER POPS
HAS ALERQUATE RELIEVING CHPACITY To PROTECT THE
RCS FRoM oVER PRESSURIZATION WHEN THE TRANSIENT [ S
LIMITED To EITHER (1) THE START oF An IDLE RCP wiTH
THE SeConDMRY WATER TEMPERATURE oF THE S TEAM
GENERATOR. LESS THAN 0R EQUAL To 50F AROVE The
Res Cotd LEG TEMPERATURE , oK (2) THE START oF
SAFETY INJECTION PUMP AD TS INJECTIoN NTO A
WATER SoL1D RCS. (v ¢ THER WORDS | AT THIS TIME,
WE ARE NOT PERMITTED To TAKE CREDIT FCR_ |
PRESSuURE RELIEVING CAPABILITY oF RHY VALVE,

THEKEFORE CERTAIN TRANSIENTS wiLL RE  (owsSIDER D

WITHEVT TAKING CREDIT FCP_ THE PRESSURE RELIEVING

CAPABILITY ¢F KH3 VALVE.

ATTACHMENT

DE-AP.ZZ-0002(Q)

98-0327 2SM
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© PSEG

CALCULATION
CONTINUATION SHEET

WITH CNE

TITLE L T¢p EvENTS

PeRV

IDNO. £ . ~

~ -~
S 'K:— r"-’/C‘

L

REFERENCE

DATE
PEER REVIEW

DATE

ORIGINATOR |V CHANDRA| O

THE FolLtowinG

Ml

m5.

-

IN EACH ¢F THESE TRANSIENTS | CNLY oNE PRV |¢ AVAILEBLE

Two CASES HAVE REEN CONSIDERED.

IN POVER TANT ACTUA TION oF A CHARGING PymP,

SAFETY INIECTION SIGNAL STHRTS ONE CHARGING PUrP,
LETDOWN FLOW [S [SoLATELD AND THE PoSITIVE DISPLACEMENT pumf

CoNTINVES To Fun.

To RELIEVE THE PRESSURE .,

THE INITIAL CONDITIONS, GECMETRICAM. DETAILS, SySTem

DES CRIPTION | ME THOD cF ANRLYSIS

ARE ALL

DES CRIBRED IN
DE TAIL IN (AL CULATION £-C- RC- MDC-1358 (Ref. 1],
THE PRESENT CALcULATION SHoulD BE TREATED As AN

ADDENDUM Tp ReF- (1],

TARLE

DETAILS OF TRANSIENTS,

1.1

SHoWS THE THE

- TAMLE U
DESCRIPTION oF MASS INDUT TRANSIEWTS
CASE INITIAL CONDIT|ON & (NADVESTENT | RELIE F
1.D. ACTioN VALVES
gREkCTaU%E REAC'E)J& PRESSLR!'LEﬂfLR‘?S'URIZQ{ m,m;_n—gLE
ESS T . ™ P . SET PoInT |
e e It L s )
My 280 7o SAT. 1 e s |1 PRy
PUmp
4 5.1 wWiT 1 PeRv
M = 390 10 SAT. 1 LETDONMN
| SOLATICN q
DE-AP.ZZ-0002(Q) ATTACHMENT 2

98-0327 25M 3-92



TITLE L Tof E/7% = RITHLIDNO. = _ oo KoM e = = SHEET
I NE PCR V ~ -
@ REFERENCE -
: . OF
ORIGINATOR [V:CHANCEA e
= 2 5

CALCULATION DATE
CONTINUATION SHEET PEER REVIEW
DATE

2. ANALY SIS '
Go THIC  (emPuTER. PROGRAM INPUT AND cuTPUT AFRE
CASES M4 A ms

PRESENTED 1IN THIS SECTION,
HAMVE REEN frALyZeD,

2.1 CASE Ml : (NADVERTENT START ¢F A CeNTRIFUGH
CHARGING  PumP
THE Mifximim FlLow RATE THRCUVGH A CH,A—-;?G;NG L
!?o/,ﬁll ALTHOUGH ALL THE FLow

[S 560 GPM
DeES WTT GO To THE RCS, AN INJEETIeN Frow oF
&ES'/D€S S€o Gpm IS

S¢co GHPr Wil Ar USED.
THE CHARGING PUmp FLow LUHEN THE REATTAR 1S .
.THE‘PE?K REMT(K PRESS’LYTE 1< ¢F THe [ﬁ/)éf = :
Z‘fgﬁ F.\'a, {)A/DE\K THESE CoaDiTICNS THE‘"- II\JJE_ZT/C’N?’:
FLow RATE witl Be LESS THeN Séo G,

THE GOTHIC. (WPUT AD ouTPIT ARE GWES 1N THE

FoLLowING PAGES.
THE PRESSRES CALcvotATED VSIAJG GoTHIC
THI s EFFET 7

Do NOT AccoenT FeR RC P~ EFFeTT.
HAS Bee™N ADPDED To CHLcolhTED Pepk PRESScre,
THE EFFECT OF onNE RcpL SPERKFTION #AD cLEVhTio

DIFFERenNTE RETwerrd TRINS miTTER Lo A TIO v
D CATiCA weed = 3 e [Ref 1]
ATTACHMEN'[‘

DE-AP.ZZ-0002(Q)
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08:31:16 15-DEC-94
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V1SAT560
08:33:40 15-DEC-94
GOTHIC Version 4.0 - August 1993

S=C-FC-mbc-1bi»

\.\.‘

i
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Control Volumes
Vol Vol Elev Ht Hyd. D. Pl Area
# Description (£t3) (£t) (ft) (£t) (££2)

1 |PRESSURIZER 1800. 104. 60. 7. 40,
2 IRCS 10812.| 90. 14. 10. 80.
Fluid Boundary Conditions - Table 1

Press. Temp. Flow ON OFF
BC# Description (psia) FF (F) FF (lbm/s) FF Trip Trip
1F]SI INJEC. FLOW 400. 70 77.78
2P| PORV TO PRT 115. 80 '

Fluid Boundary conditions - Table 2

Lig. V Stn. Drop D Cpld Flow Heat
BC# Frac. FF P.R. FF (in) FF BC# Frac. FF (Btu/s) FF
1F 1. 1.
2P 1. 0.005
Fluid Boundary Conditions - Table 3
Gas Pressure Ratios
BC# Air FF Ar FF He FF H2 FF
1F 1.
2P 1.
Fluid Boundary Conditions - Table 4
Gas Pressure Ratios
BC# Kr FF N2 FF 02 FF Xe FF
1F
2P
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CASE M4
Flow Paths - Table 1
F.P. Vol Elev Ht Vol Elev Ht
# Description a (ft) (ft) B (ft) (ft)
1 }SURGE LINE 2 97. 1. 1 105. 1.
2 |SI LINE 2 97.1 0.2 1F 97.] 0.2
3 |RELIEF LINE 1 155. 0.5y 2P 87.10.22
Flow Paths - Table 2
Flow Flow Hyd. Inertia Friction Critical De- Mom
Path Area Diam. Length Length Flow Entrmt Trn
# (ft2) (ft) (ft) (ft) Model Frac. Opt
1 0.75 1. 60, 100. NO -
2 0.1 0.2 10. 10. NO -
3 0.00843 0.22 13. 0.1 YES -
Flow Paths - Table 3
Flow Fwd. Rev.
Path Loss Loss Comp.
# Coeff. Coeff. Opt.
1 1. 1.| OFF
2 1. 1.| OFF
3 0.01 0.01 ON
Valves & Doors
Flow Open Close Valve
Valve Path Trip Trip Type Disch.
# Description # # # # Vol.
1V |PORV 3 1 0 1 2P




S Re- mC-1L) 23

CpSe My

Valve/Door Types
Valve Stem Loss Flow
Type Valve Travel Coeff. Area
# Option Curve Curve (£t2)
1 '~ TIME OPEN 1 2 0.00843
2 TIME OPEN 3 2 0.0088
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Component Trips
Trip Sense Sensor Sensor Var. Set Delay Rset Cond Cond
# Var. 1 Loc. 2 Loc. Limit Point Time Trip Trip Type
1 |PRESS 2 UPFER 390. 0.5 0 AND
2 |PRESS 2 UPPER 390. 0. AND
" Functions
FF# Description Ind. Var. Dep. Var. Points
0 |Constant - - 0
1 |PORV STEM TRAVE|Time (sec) Norm. Stem 3
2 |PORV LOSS FACTO|{Norm. Stem|Loss Facto 17
3 |RH3 STEM TRAVEL|TIME (SEC) |RH3 STEM T 3

Function
1 .
PORV STEM TRAVEL
Ind. Var.: Time (sec)
Dep. Var.: Norm. Stem-Position

Ind. Vvar. Dep. Var. Ind. Var. Dep. Var.

0. 0. 1.5 1.
100. 1.
Function }
2 , \‘

PORV LOSS FACTOR
Ind. Var.: Norm. Stem Position
. Dep. Var.: Loss Factor

Ind. Var. Dep. Var. Ind. Var. Dep. Var.

0.} le+10 0.01 10000.
0.0667 225. 0.1333 56.
0.2 25. 0.2667 14.
0.337 9. 0.4 6.25
0.4667 4.59 0.5333 3.52
0.6 2.78 0.6667 2.25
0.7333 1.86 0.8 1.56
0.867 1.33 0.933 1.15
1. 1.
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CASE MY
Function
3
RH3 STEM TRAVEL
Ind. Var.: TIME (SEC)
Dep. Var.: RH3 STEM TRAVEL
Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.
0. 0. 1.2 0.586
100. 0.586
Volume Initial Conditions
Relative Liquid Ice Ice
Vol Pressure Temp. Humidity Volume Volume Surf. A.
# (psia) (F) (%) Fractio Fract. (ft2)
def 14.7 80. 60. 0. 0. 0.
1 364. 440, 100. 1. 0. 0.
2 380. 70. 100. 1 0. , 0.
Initial Gas Pressure Ratios
Vol ;
# Air Ar He H Kr N o} Xe"
def 1. 0. 0. 0. 0. 0. 0. 0.
1 1. 0. 0. 0. 0. 0. 0. 0.
2 1. 0. 0. 0. 0. 0. 0. 0.
Run Control Parameters (Seconds)
Time DT DT DT End Print Graph Max Dump
Int Min Max Ratio Time 1Int Int CPU Int
1 {0.000] 0.01 1. 5.} 500.] 0.05]10000 0.
2 {0.000} 0.05 1. 10.} 500.] 0.05}10000 0.

AQ 1

)




V1SATS60 S-C-Rc-mDc-t4) 2
08:33:42 15-DEC-94 :
GOTHIC Version 4.0 - August 1993

CASE ™Y
Control Parameters Menu
Parameter Value
Restart Time (sec) 0
Restart Time Step # 0
Restart Time Control NEW
Revap. Fraction 0
Min. NC HT Coeff. 0
Reference Pressure 0
Ice Temperature 0]
"Ice Density 0
Graphs
Graph Curve Number
# Title Mon 1 2 3 4 5
1 SI FLOW = 560 G PR2 PR1
2 PORV STEM POSIT VT1V
3 PRESSURIZER & R TL2 TL1
4 RELIEF FLOW RAT FL3
5 ST FLOW RATE Fv2 FL2
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CASE M 5
Control Volumes
Vol Vol Elev Ht Hyd. D. Pl Area
# Description (£t3) (ft) (ft) (ft) (£t2)
1 |PRESSURIZER 1800. 104. 60. 7. 40.
2 |RCS 10812. 90. 14. 10. 80.
Fluid Boundary Conditions - Table 1
Press. Temp. - Flow ON OFF
BC# Description (psia) FF (F) FF (lbm/s) FF Trip Trip
1F|SI INJEC. FLOW 400. 70 - 93.75
2P| PORV TO PRT 115. 80
Fluid Boundary Conditions - Table 2
Lig. V Stm. Drop D Cpld Flow Heat
BC# Frac. FF P.R. FF (in) FF BC# Frac. FF (Btu/s) FF .
1F 1. 1.
2P 1. 0.005

Fluid Boundary Conditions - Table 3
Gas Pressure Ratios

BC# Air FF Ar FF He FF H2 FF

1F 1.
2P 1.

Fluid Boundary Conditions - Table 4
Gas Pressure Ratios

BC# Kr FF N2 FF 02 FF Xe FF

1F
2P
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CASE M5
Flow Paths - Table 1
F.P. Vol Elev Ht Vol Elev Ht
# Description ‘A (ft) (ft) - B (£t) (ft)
1 |SURGE LINE 2 97. 1. 1 105. 1.
2 |SI LINE 2 97.] 0.2 1F 97.} 0.2
3 |RELIEF LINE 1 155.| 0.5 2P 87.]0.22
Flow Paths - Table 2
Flow Flow Hyd. Inertia Friction Critical De- Mom
Path Area Diam. Length Length Flow Entrmt Trn
# (ft2) (ft) (ft) (ft) Model Frac. Opt
1l 0.75 1. 60. 100. NO -
2 0.1 0.2 10. 10. NO -
3 0.00843 0.22 13. 0.1 YES -
Flow Paths - Table 3
Flow Fwd. Rev. _
Path Loss Loss Comp.
# ~Coeff. Coeff. Opt.
1 1. 1.| OFF
2 1. 1.| OFF
3 0.01 0.01 ON
Valves & Doors
Flow Open Close Valve
Valve Path Trip Trip Type Disch.
# Description # # # # Vol.
1V | PORV 3 1 0 1 2P
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CASE M5
Valve/Door Types
Valve Stem Loss Flow
Type Valve Travel Coeff. Area
# Option Curve Curve (£t2)
1 TIME OPEN 1 2 0.00843
2 TIME OPEN 3 2 0.0088
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Component Trips

Trip Sense Sensor Sensor Var. Set Delay Rset Cond Cond
# Vvar. 1 Loc. 2 Loc. Limit Point Time Trip Trip Type
1 |PRESS 2 UPPER 390. 0.5 [UNDE AND
2 |PRESS 2 UPPEPR. 390. 0. AND

Functions
FF# Description Ind. Var. Dep. Var. Points
0 |Constant - - 0
1 |PORV STEM TRAVE|Time (sec) (Norm. Stem 3
2 |PORV LOSS FACTO(Norm. Stem|Loss Facto 17
3 {RH3 STEM TRAVEL|TIME (SEC) |RH3 STEM T 3
Function
1 . ‘
PORV STEM TRAVEL
Ind. Var.: Time (sec)
Dep. Var.: Norm. Stem Position
Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.
0. 0. 1.5 1.
100. 1.
Function
2
PORV LOSS FACTOR
Ind. Var.: Norm. Stem Position
Dep. Var.: Loss Factor
Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.
0. le+10 0.01 10000.
0.0667 225, 0.1333 56.
0.2 25. 0.2667 14.
0.337 9. 0.4 6.25
0.4667 4.59 0.5333 3.52
0.6 2.78 0.6667 2.25
0.7333 1.86 0.8 1.56
0.867 1.33 0.933 1.15
1. 1.
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CASE M >
Function
3
RH3 STEM TRAVEL
Ind. Var.: TIME (SEC)
Dep. Var.: RH3 STEM TRAVEL
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. 0. 1.2 0.586
100. 0.586
Volume Initial Conditions
Relative Liquid ~Ice Ice
Vol Pressure Temp. Humidity Volume Volume Surf. A.
# (psia) (F) (%) Fractio Fract. (££2)
def 14.7 80. 60. 0. 0. 0.
1 364. 440. 100. 1. 0. 0.
2 380. 70. 100. 1. 0. 0.
Initial Gas Pressure Ratios
Vol
# Air Ar He H Kr N 0 Xe
def 1. 0. 0. 0. 0. 0. 0. 0.
1 1. 0. 0. 0. 0. 0. 0. 0.
2 1. - 0. 0. 0. 0. 0. 0. 0.
Run Control Parameters ' (Seconds)
Time DT DT DT End Print Graph Max Dump
Int Min Max Ratio Time 1Int Int CPU Int
1 {0.000({ 0.01 1. 5. 500.} 0.05}10000 0.
2 |0.000 0.1 1.] 100.| 500. 0.5|10000 0.
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CASE M>S
Control Parameters Menu
Farameter Value
Restart Time (sec) 0
Restart Time Step # 0
Restart Time Control NEW
Revap. Fraction 0
Min. NC HT Coeff. 0
Reference Pressure 0
Ice Temperature 0
Ice Density 0
Graphs

Graph Curve Number

# Title Mon 1 2 3 5

1 SI FLOW = 675 G PR2 PR1

2 PORV STEM POSIT VvT1iv

3 PRESSURIZER & R TL2 TL1

4 RELIEF FLOW RAT FL3 ’

5 SI FLOW RATE FV2 FL2
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The undersigned hereby certifies (in the right column) that the
design verification for the subject document has been completed,
the questions from the generic checklist have been reviewed and
addressed as appropriate, and all comments have been adequately
incorporated.
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Depign Vefifier Assigned By Sigpature of Design Verifier /'Date
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Design Verifier Assigned By Sigpature of Design Verifier / Date
(s:.gnat:ure of Manager/Supervisor)
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