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$SC-L : Super System €ode for Loop-Type Fast Breeder Reactors

[mprovement in the Accuracy and the Applicability of SSC-L
Akira Yamaguchil, Shinji Yoshikawaz, Hiroyuki Bhshimay

and Toshiyuki Hasegawa

S$SC-L is a best estimate computer code for the whole plant system thermoh-
ydraulic analysis, It is applied to all the categories of accidents, 1 e,
protected accideats (PLOHS, PLOF, and LOPI) and unprotected accideats (ULBF,
UTOP, YLOHS and ULOPI). The purpose of this study is to improve the capability
of $SC-L so that it can be used for the safety evaluation of FBR systenm
extensively with sufficient accuracy.

Phenomenological models and system/component models are newly developed
and added to $SC-L. A number of modules originally used in SSC-L are modified
or replaced, As a result, the modifications are related to the most part of
the computational modules in SSC-L. The following models, for example, are
developed regarding the in-vessel and heat transport system termohydraulics
such as:

a) modification of two-region upper plenum medel,

b) muiti-pressure peint lower plenum model,

¢) reactivity feedback effect for unprotected accident analysis,

4) whole core inter-subassembly heat traasfer model,

e) modeling of heat losses through the piping wall,

f) decay heat removal systems, i.e,, IRACS and DRACS, model,

g} more stable and accurate IHY heat transfer model,

h) modification of the pipe break model, etc,
Ia addition, a graphic package for SS{ is developed to display the computational
resuits in the form of two dimensional time history,

The improved SSC-1 is applied to the analysis of various type of accidents
and the effectiveness of the improvement is demonstrated. It is concluded that
the first stage of the SSC-I. development has been completed, This code is to
be used as an effective computational tool for the safety anmalysis of Monju and
larger scale FBR from the viewpoint of the whole plant behavior,

1 FBR Reactor Bngineering Sectiom, SEB, OEC, PNC.
2 presently with Science ard Technology Agency,
3 Customer Engineeres Company,
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Table 1-1 Categorization of accident sequences by success and/or failure of

the safety functions.

HFFO | FLOGAHEE | RRROER | RO
BRI DTER
BRTY BRI 574 FEFFEILE
574 5744 R PLOHS AT 5N
BRI & —— | PLOHS(LOP) FRIFEE
314 15°4%) 573 UTOP
P R k¥ | ULOKS 295 &
| 31 &M —_ ULOF., ULOR/UTOP | ZeBodx

ULOHS : Unprotected Loss of Heat Sink
UTOP : Unprotected Transient Overpower
ULOF : Unprotected Loss of Flow -
PLOHS : Protected Loss of Heat Sink
LOPI : Loss of Piping Integrity
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Table 1-2 Useful Whole Plant System Code at PNC for LMFBR Safety Analysis

Removal Analysis

for Long-Term Decay Heat

(NC )

Applicable Real Loop- Pool- Ratio of

Time Range type type (Real Time) /

{Event Sequences) LMFBR LMFBR (Computing Time)
Advanced System Code for | 0~ 5 Days  (PLOHS)
the Analysis of Various ( Hc ) SSC-L SSC-P 1 to 25
Transients in LMFBRs 0~10 Hours (LOPI)

0~ 1 Hours (ATWS)

System Code for Decay 0~10 Days (PLOHS) SSC-S#% —_— 10 to 100
Heat Removal Analysis ( NC )
Simplified System Code 0~ 3 Months (PLOHS) | LEDHER —_— more than 1000

Note) #* Presently not transmitted yet

PLOHS: Protected Loss of Heat Sink

NC :Natural Circulation

LOPI : Loss of Piping Integrity

ATWS : Anticipated Transient without Seram
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Figure 1-1 The relation between initiating events, safety functions, safety

systems, and thermohydraulic computational codes for LMFER.
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EHESER | BFFO | FAORE | RREO | THSE
BEEE | REORE | R

S
PLOHS
HAEFH — PLOHS
UTOP
UTOP/ULOF
S
PLOHS
RERDY — PLOHS
ULOF
PLOHS
BRATERET - ULOHS
' ULOF

S ; Success

PLOHS ; Protected Loss of Heat Sink
UTOP : Unprotected Transient Overpower
ULOF ; Unprotected Loss of Flow

ULOHS ; Unprotected Loss of Heat Sink

Figure 1-2 Progression of the event sequence in the initial phase of
LMFBR accidents.
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Figure 2-1 Development and improvement of S$SC-L computational models.
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Fr YA LOEHRBORID., Th¥EnTFeRDONTED, BNETH D, $H8DB.

WIIWH+W4 (2-2-5)

W3=WL—W (2-2-8)

4
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PRKILT Bo (2-2-5) & (2-2-6) A% (2-2-H RN RAT h i
f Wt W) | Wpt W, |+, W, W, [ =W, -W) W -W, | (2-2-T)
FAE, TRTORBTERIB BV EThE, EHEOPTRIETH 205,
2 2 2
£ Wyt £ W V[ (W W)+ £ (f W= W]
f.—f,—f

W4 = (2—2-8)

3 1 4
(2-2-8)F & (2-2-5,8) R LWy, W3, Wy 2RO B EBAIETHSZ, L, BR2HE
E350T, COthhs, (1-2-NRAERKTIOERDZ, —fREVICIE.

a)W, 20, W,20, W, 20,

tﬂwlgm We20, W,=<0,

:ﬂwlgm We=0, W,=0,

)W, =0, W0, W, =0, (2-2-9)
DA4@EICBEFTLTEERA~NTL 0, WiS0DBE&ICH., a)hod)icBET 50

—HlE LT, Table 2-1Icdb A L w OFEBELEEZRTS

(3) fRtnHl

Pigure 2-5IC S ERFEFBOMEFEL (Mk — LFELD) Kbt 3. HABEIARORITE
Biro, A7 5 v r OBHMEEREE5IHL TR . CORBRTER. FLRIFORRR
RAESNMTWRLOT, BIFERELAREROEEZ T2 LR TEML WV, Pigure 2-5iTR,
BURBERASRTEITZ— FTH2COMMI X— 1 Alcd » T 2RI LAEELH
ETARLTWS, ()& b)2EERTHE, THAvrrsoZrEleFvEAVRE, AH7
Y7y VEABTOMRBEN SO, FIRGEROEREBS—HLTWEIEBbhr b, A
HHFE LI LD, BENASNMRERPZVWEE TR, 2AEFVELAEFSVORITERIRE S
AEEDLDI LRV, BAERIT S v v b PRIHER EOANER THIAMBEEHR L. FA
EABR CABTEINZLIBIBESICRBCOBBEEKBIcL - T, BITEERD LT 2 &
fFah s,
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Figure 2-2 Reactor cover gas isolation model in SS8C.
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Figure 2-3 Sodium level in rzactor vessel during the loss-of-piping-
integrity accident.
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Figure 2-4 Modeling of the flow path in lower plenum. .
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Comparison of flow fraction in the outer blanket calcu-
lated by SSC-L and COMMIX-1A.
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Table 2-1 Flow distribution in lower plenum of Monju plant

Flow path W.. AP, f.
Ri Ri i
No from to (kg/s) (Pa) (kg m)~!
1 Inlet plenum | High-pressure | 4017.7 | 1.6268x104 | 1.01x1073
plenum
3 | Inlet plenum Low-pressure 92.0 | 83.9298x10° 46. 4
plenum
5 Inlet plenum | Bypass channel | 157.0 | 4.8167x10° 0.0
4 | High-pressure Low-pressure | 550.4 | 3.7671x10° 1.24
plenum plenum

2.2.3 EFFEBAOD/ ZLOFRELR

EFFEEBEAOD ZAVREDL Y 7 4 AT, —RICHERE & ¥R & TRERPERS
TEBBEV, BFRENLTASRRIBIRR LB E L FETLTBT ., EERRFHRL L
THEMBRET 3188, BEFRESD > 0REMELZMHT 2R ERF 2. £CTL 1
REGHEBOBREOEE C. IERFBESRFECERIEHEHEEETES LI LURESRT
& 2720

R ORE ORRERMBEE.

Ap=g WIWI  p WIW] (2~2-10)

1 pA®2 rev p A2
THEi1b0h3, fAE—HIANF— s> TiEE L BT oRRERKH TS 0. IBFHE
DAO/ AAFERRIIEESETNT VWS, ELHRALD XVOFFEHEAEME S5h B ERE
THd, BE->Ts W>O0RSIE, frev=0TH %,
AL DB, AD/ XVOEEOHFEMER., IEFRFFICA P ~0.810kg/cm® (8.03%1
09Pa) THD .. K=4.78(1/kgn) TH B, L. ERERATHIA SN %,

WIW]|
2 pA®

CCT. ARANBEOMMERT. A=0.26512TH 5, T, I =K, 20MFELD. f1
~ADAO ZNDEFSIE, 1 =2.39(1/kgn) TH 3, Hikicit. K=6.0(1/ken) TH 352
5. £=3.0(1/kem) &8 B, - T, FHREBEIFFEBOEEZ LB L

t rev==0'Bl (2-2-12)

AP=K (2-2-11)

TH Do HEI—FTH. frevDEET 29 7/ F—FTANLTVE, EHAERFRVIN TH
Bo

2.2.4 _t%ﬁ?”v;‘-Aa):ﬁEb;j%i—*w
EFFEE» > OHOLHMEESSRERNOBESTEXE TS Y. BHRABRZH#E
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Fyabe, LB vy ADBEAGERMTE L HShhTHEECS B, &2 HK. LH
Fvr sl RBEOCENP. BREMEMOER. BEOREEoHED S, HEHAXR
BEPEZSHTVSE, T, TvF 2HNOBESHE—RICEHETH 2, £ZTSSCT
B, EBF v az2ReTitR T adadiishoob5 [29] 6

LB, 2RATVFALAEFNVIZE->T, BRABRBEOBHZTR 3B, —fic
£ OHEREEAET 2, Tl CHBRCOIIRSRTVDREEZR T 2 HEE LT, 248
EFUBHBEINT VWS, 2HEEBEFAVTER, FFFR I/ FALHFE2—R 4y vIBROEE
RIBEBEHERITTE 2, Figure 2-6IcR&NB LI EH T v+ 22 2 FicagmiL, 13
O SR O HEEE AN, THOEBEOHEE: BHEKE T 5,

2RI ET 2R, FOROANMO 7 v— FEOBENE LTREMOBES s 2%
ﬁ@X?vTmﬁufﬁﬁ?écamxoﬁﬁénéo%%%m\zhtmwﬁfaignf

W5 [32],
B 0.785 _g-
Z =L O04B4FT " 1 (2-2-13)
Ww. fol
t B
Fr = (—1&—)2 — (2-2-14)
© Ajetpjet gro(pje'c pB)

tﬁu_%ﬁmﬁbﬁumvxwbﬁﬁﬁ#%%ﬁ%gﬁﬁﬁﬁﬂ%ﬁm¥%faéoit\
pjm&pBﬁ%ﬂ?ﬂ\9;?#&Bﬁﬁ®%ﬂﬁ%§?%%oCﬁLT\ﬁﬁﬂBﬁﬁbk

WEMTIE . T, BRIBIRBRAT I ERELT, T ZPho@EBcHRBEZF AV —DES
HENTREHLNTH B,

AR, CO2MFEEFAVTE. UTOLIURMEPELZZ L BbhoTo, BIERDA
Uw T, CRBRPEERD, FLo=—HELELRTIVWEY, BREVIFET38B8, %
OMNESBHCELL. 7 P ARERICEHRTZCEBEVB I, COXITRATIE. £
BTV 28 MERE S LERICENT 5. —Fl& LCFigure 2-9(a) KEBEATEIRO
BHEZ2MEEFVTHRIFTLERERT. 120D 0BET., Fld 5 ORI EE S A §5iF
ODREEZBAZLY, BESIR—BOS BICEMICET 2, cOLIBEERNLTIE., =
FNF—NF YABRABR VD, BT v A AREOKEIMBEIZL60°CH 5430°CE T
AEBGHIETLTWS, COFER, RTFEROHOBELRHRcaE T 505, BRER
HABEL L EFEhiT v, |

CHOULRASEEBITRRZWET b, 2HEBEEFVORBETR o BEAR.
Qs PLHEORBEZ7Vv— FREAWTRBS S 2FET 5. BRAEMSHOER X0 &
TRELTVWABAEREIEROEFVEEHTH 3, BREHF LR LTWAEAIE, FIORH
OHEATC BT 27— FHEAVWTA t OHORREE X 0L (B5) 2HREMT 5,
e, IORZIORRAARSCMA T, BB 2RAESELT5. ChikdbET,
BRECBHICLRITERE X V¥ — OBITOFE bFigure 2-8lcRE N2 L 3 KEEL
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Tivd,

OERELREELN, AHMORELEA S C LRYEBENERGETH S, TOHREEBFL
OB aREHEE LB ET 5,

OD_RHTH5Bo

Figure 2-6icH B8 . Bﬁﬁﬁ@lﬁié’&z ot gEi&@Eé%%\laL 45, (2-2-13) &

uﬂquﬁba\zwtmémhﬁﬁu““u&ﬂ?%@f\Rﬁvzaumﬁ%ﬁﬁién

3EER B,

1/1.57

u=uc+C-Z (2-2-15)

FOHOREOT, Ry TE-RARE, Z=2,  EBEVTH, u=0,8->TW5,

s, u=u, {at Z=0), u=0 (at Z=Zjet)®%"ia{¢’&ﬁh\%’>c‘:\

u(m=uc[r4Z/zmg“L“1

£@B%. G-11)RR0<Z<Z,, OWECHY 5. BUHBRONBESL TS0 R T

(2-2-186)

ﬁoﬁﬁwwfmﬁﬁﬁmﬁéz@ﬂmﬁﬁéﬁﬁm\

(1 1) (1 1) (1 1/1 57 oo
u(z )=u [1 Z ot /ZJet ] (2-2-17)
7)1""_ l"ﬁgi\
P

jet g ro(pjet—-pB)
TEhEFh, BAohd, f-T. FEZG) B3 BEATSES I, OB E-DiEBIT S

EREES . (2-2-13)RE Q-1 RE2AVTHES W I3RASEEMALSDOTEH D,

(1) (i-1) (1 1) 0. 785
Jet zjet +1. 0484F‘r (z ) r

THEZboh3d,
Figure 2-Tic. D ERLABRAGSSOHEFRO 70 —F v — FERTo UTR7w—F
»— FOBE Y 7 RiCHoWTHIET %,
tep L:ALGHOY = » FOREM, BHAEBOKRAMEBEEZ LR - TWAHHET 5o
step 2: FA[> TWAHERR, Y= » PR EREFEANCRBELTIT 2D, (2-2-18) KL 0.
_ BHEGIEHET 3,
step 3:FEHZBEIX, FRIUMCERENTOIRBRERIR/LLE V. T, FFEA
(i-Diep i s BREMNELFHIAOHFRAMNEL S 5. COBHITHE. step 4EFE
B L7k, stop~iFlo |
step L:BREESABERL-2%30, 3B5VIETELo2H20EHET 5,

(2-2-19)
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Figure 2-6 Two region upper plenum model in SSC.
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START

Step 1
. Step 3 v
Step 2 Calculate Z(it) No Penetration
JE Z(l)_z(l—l)
from eq.(2-2—-13) jet — “jet
|
Step 4
Step 5
Step 6 Calculate
(i-1)
u (Zjet ) from
eq. (2-2-17)
¥ Step 9 ¥
Step 7 Calculatie” N full penetration
Fro z{L™ 1) from (i)
_]Et Z-et = ZNaL
eq. (2-2-18) !
¥
Step 8 ;
Calculate Zj(elt)

from eq.(2—2-19)

Step 10

Step 11

Figure 2-7 Flow chart for the calculation of core flow penetration hight.
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reactor upper plenum.



PNC TN9410 87-143

step 5: LR L-o2538& ik, AFRE BEROSHMEE:LE T2,
step 6: AFREOBIIMERESEVWEGIRE (-2-1DRZTHVWT, iR (-Dics i 28R
BaslicBid3HRERTEST 3, '
step 7:(2-2-18) REAWT, FEZHE-DiBY3BAESSBI 3 7v— FEEES
%o
step 8:(2-2-1AEZRHVT., FEH(() B I 2BRER X 25HET %,
step 9:BRABOANMEBEELEWVESCR. BT, RBRERERTA2EEL 0N
B, TLTELEBEZREL. HAMEL2EHEMICE L 3,
step 10:BREO LHEEEFML. ThBFLHOKEE LR S B WhEHEST 3, LHS
BROBSIEBT YT %,
step 11: FRIBHBEICIZ, %ﬁﬂk%ﬁ%ﬁﬁ®%é%bbﬁ§kiofﬂLiﬁbﬂ%@é
CHIRL 728, BT 9 5,

Figure 2-9(bYicid. HB LicEF A2 W, RBEHABREBNESR:2 T, Bz, 200
Mok, FOhoDRHM I X - TBHEORESBAKLRE 2D, MIHEELD BEVD,
RAEEEHEEICET S &R, RERASHERIMTVWR I EBbhis, COBARLS
SR =ESTITUHE, BEREACBT2RRBICL-THALICA, BREHOBERELLT
W, RBREILHEBE T 5, Figure 2-9(a) ¢EETHE, LB v+ 2 0BELHFRES
NTWAHBIZELEBANTS 3,

2.2.5 ESEERBITEFNV

(1) BLHi

SEFOBERRER TR, BABREIEOERBREL B 2P LOEHBEETH 2,
BT, DERREF MYy ABE [26] . DBESERRBTES L [27] | iDEEHEH
BBHES L [30] SHERSRTVE, BAOKERBTEF 1. 2HETHEE7 524
—EFANBNLEBOWTHESNTE L, IFTR. N2/ SR —FEFNVEWSR, O
EFVEIRESNA T RABHORBITERNTHANICOLBERTE 3, -T, BIAE,
Ry FRAM » Y2 VOWMEERSEEFHET -0, BET2 L0 EEDELSE~DHE
FaAZRLC. BEZFET AR EO0HMIERBLT VS, L L. FS4N—#REETS ¥
7o AR CORRERORK 3 FHRMOMBITEERT 5 L LURTRTH B, £ I T,
RFEOR O ARGEMMBTEERTCE3EFLEER L. DTk, chiELFELESF
W EMES, —fRiIC. RFLEFVE. EBEROBERFMRCELTWS, AfiTIEH, 75%X %
—EFNERFLEFMECHOVTET,

(2) 2fER T B IS 2y —EFN

73R —EFNR, BEEHZW S 1 KOoBEEEREZoFACEET 26 OB EEESHE
DEOBBEITEEBIFT 20 TH2, COTHEOESEER2BH LTSRS —LIEE, COT
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FATRERRERDO 7 95Xy —%2ZEBTEHN, THhoPBEVWREHET I ERFENT L,
b3 —o0ESEREROIFAI— KBTS EIITER WV, Figure 2-101c 7 &k
VSRS —EFVERT, RESFR 2HBRSEEATVWS, FLOEEEEZDOE VTR,
A OHEFRIRBT 25 v —ERBIBHFARIOLRET 5, BHREZ, 4 20HERE-T
W3, Hlb, 32o@EENLTHOESGRELTBY., $LBEROFE4O0mENLT, A—8
EEOLEI—FOEBEBEL TV S,

Figure 2-11& 2-12ickEOEBRFEFFTF TR bO - HABREAROBITERER T
cnsoRiE, BeToBARORBREEIES{E (Fueled Open Test Assembly: FOTA)TSH
%0 B6FIFOTAW., REMEICBEL TVW5, Figure 2-11IXHBIEE L3, Pigure 2-120%.
Ero B 3B8AMEETED, TheEh, LEEHRBTEERLABAELERLE
WIESEERF -5 LHBELTWS, 10BRERNI S, BTEREESS o035, BEREHE
o REFEBE~NORBTOERICL > T, ERERL I —FHTHIEBRENT VS,

(3) 2FLEF N

Figure 2-13 KR2FLOBSEEMBITEFVERT. COEFATR., FLEELHLER
FeYRANBL, BF v R AREAS 7 M. BRI, BEL 52 b BEERF Y o
TR OBEENG #-Ts 35 F v+ ¥32 0. BET2220F ¢+ YAV EOHESTHE
T, i, BiEST 3 F v a0k, AJILAEF+ 2 LBESIHCHKE D,

A CFALEFLELFELEFLORBIT 2%, Figure 2-14 LB LTRT, £F0LF
FATH.EiIF+ a5 o ~EEZRAEARD 2 EEcHEL. AfOS » YERE L
F e YEANLNOEEIM, RUE v » THOBEMERALTE I~ 1F v YANVDT 9 M E LB
BETII S AD T » ERE L F+ ¥ 2 VOREM, RUF » » THOBEHEN L TEH
i+ 1F %2 vRNDS o B8 ERTBEFTE I,

EHRETR, 520 AEICBI32TOY v “EOBECRIEMOBEI< MY v
REIE L -TRBICRD 6N B, CDEE, WHEICE = —F v VEERWTERES T % 5
LTW3, LHL., BER0yHRBEFOEKtr s, REBESLELLS, UL
BELSNER O, ROMWHR, — FelLCRARICRERHET 5. BRNESE F1 7
v YA T, READPRILT 2, BUTOERLTEDN ZIES . Table 2-2I2HIH T 5,

uc(1, 2) - {1/2 (TC(1)+TCI(1))-TD(1, 2)} +

WCP (1) - {TC(1)-TCI(1)} = QCc(1) (2-2-20)
Uc(1, 2)+ {TD(1, 2)~ 1/2 (TC(1)+TCI(1))} +
U1(1)-{TD(1, 2)~TD(2, 1}} = Qp(1, 2) - (2-2-21)

PREOEESE (B2F+ 2V SN-1F+v32) Tid
UC(E, 1)+ {TD(i, 1)=- 1/2 (TC(I)+TCI(iN} +
UI(i-1)« {TD(i, 1)-TD(i-1, 2)) = QD(i, 1) (2-2-22)
UC(i, 1)+ {1/2 (TC(i)+TCI(i))-TD(i, D} +
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UC(i, 2) - {1/2 (TC(i)+TCI(i))-TD(i, 2)} +

WCP (i) - {TC(i)-TCI(i)} = QC(i) (2-2-23)
Uc(i, 2) - {TP(i, 2)- 1/2 (TC(i)+TCI(i))}} +
UT(i)« {TD(i, 2)-TD(i+1, 1)} = QD(i, 2) (2-2-24)

BARSEESE (ENF v vixn) TR, RABKLT %,

UC(N, 1)+ {TDCN, 1)- 1/2 (TC(W)+TCI{N))} +

UI(N~1)- {TD(N, 1)-TD(N-1, 2)} = QD(N, 1) (2~-2-25)

UCN, 1)+ {1/2 (TCQND+TCIN)-TD(N, 1)} +

UC(N, 2) - {1/2 (TC{N)}+TCL(N))~TD(N, 2)} +

WCP(X) « {TC(N)-TCI{(W)} = QC(N) (2-2-26)

UC(N, 2) - {TD(N, 2)- 1/2 (TC(N}+TCI(N))} = QD(N, 2) (2-2-27)
PEoRABOTEHHOBOBETC, 57 FOBETNEHET 2, CZT Fv o 7E2ML
TH7 PHOBEERIRATELA SN 5,

Xy 6 Xiv
Ul =4/1 + + ] ' (2-2-28)
2ky Ky 2Ky 4y
Fh, BHMES 7 VEORGEERRIRATEALN S,
UC = AW/RW + AD/RD (2-2-29)
RW = DW/4k, + 1/h - (2-2-30)
RD = XD/2k; + 1/h (2-2-31)

BEFETR. BB 2EBESHLIVEF+ YA VORERICBI3HREZHEL.
FNEYI PHOBRBELTQIEMAZ I ERRE-T, RETEBERIN S,

Figure 2-16 & 2-17 R EBEHAERRRC BT IBAAREELKE, BRAT I v 7 »
FEABESGOHOBRNMEEORITER L ERERORE .2 R T Figure 2-15 KHFLODEH
Ha#ERY. FORBRAFEIIIR—FIEI1 3 ofificadlah Tt i, BARRKMESER
W7HEBHENSL, BRAZ 3 v o FERIESKRE s AR HY T 2, BAKBEBTE
LELEFNVCL > TERTIE, BREREIERERC—BL T 3 EBRINSE, ch
2. HMAREBEBFELEFMicKEL BT 2EETHICEY TS 2, BB, ESAHEEBT
EEBUER, HEEERe WML icdELdot,
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Table 2-2 Nomenclatures used in section 2.2.5.

Variable

Deseription

TC(i)

Coolant temperature at the outlet of the axial segment in
channel i

TCI(i)

Coolant temperature at the inlet of the axial segment in
channel i

TD(i, 1)

Temperature of the inner-side of the duct in channel i

TD(i, 2)

Temperature of the outer—-side of the duct in channel i

WCP (i)

(Mass flow rate) X (heat czpacit) in channel i

UI(i)

Heat transfer coefficient between outer duct in channel i
and inner duct in channel i+l

uc(i, 1)

geag transfer coefficient between the coolant and inner
ue

uc(i, 2)

gea% transfer coefficient between the coolant and outer
ue

QC (1)

Heat generated in the coglant of chamnel i (ipcludes heat
generated in associated fuel pin and cladding

QD (i, 1)

Heat generated in the inner duct of channel i

Qb(i, 2)

Heat generated in the outer duct of channel i

A

Heat transfer area

X;i-

Duct wall thickness in channel i

K;

Duet wall conductivity in channel i

é

Interstice thickness

ki

Conductivity of the sodium in the interstice

AW

Heat transfer area of the associated wire wrap

R¥

Thermal resistance of wire

AD

Heat transfer area of the duct wall

RD

Thermal resistance of the duct wall

D¥

Wire diameter

ky

Thermal conductivity of the wire

h

Convective heat transfer coefficient

XD

Duct wall thickness

kp

Duct wall thermal conductivity
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Figure 2-10 Seven-assembly cluster model for inter-assembly heat transfer.
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Figure 2-11 Coolant temperature at the top of fuel region in row &

FOTA during the natural circulation test in FFTF.
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Figure 2-12 Coolant temperature at the top of pin in row 6 FOTA

during the natural circulation test in FFTF.
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Figure 2-13 Whole core model of inter—subassembly heat transfer.
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Figure 2-14 Comparison of heat transfer models in core
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Figure 2-15 Core channel numbering scheme for the analysis of natural

circulation test with Joyo Mk-I core.
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Figure 2-18 Relative value of the reactor power in the ULOHS event.
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Figure 2-18 Reactivity insertion in the ULOHS event.
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Figure 2-21 Nodal points in the fluid and the wall of a pipe element.
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Figure 2-22 Modeling of the heat losses through the piping wall and
insulator.
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Table 2-3 Input data for the heat losses model through the piping wall.

Thickness of the insulator in PHTS piping 0.3 m
Thickness of the insulator in SHTS piping 0.3 m
Atmosphere temperature for the PHTS 300.0 K
Mass of the gas in PHTS atmosphere 290.0 kg
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Figure 2-23 Flow chart for the steady state temperature caleulation in

heat transport system.
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Figure 2-24 Flow chart for the transient temperature calculation in

heat transport systen.
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Figure 2-25 Steady state temperature distribution in the primary heat

transport system calculated by the heat losses model.
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Figure 2-26 Steady state temperature distribution in the secondary

heat transport system calculated by the heat losses model.
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Figure 2-21 Reactor inlet and outlet temperatures.
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Figure 2-28 Normalized tbtal core flow rate.



PNC TN9410 87-143

750 T

708

on

o

[=]
w‘*ﬂl_llllllll

|
|

5’3 i
~ 500 D :
(=) 3\’ ]
S | :
— 350 —
= - -4
P g
=3 4
n, 500 o
2 -
= i
kL., -
450 — E&EHO —
—— F®BT 5 b EE -

100 — BER LR i
—— F®IT5 vy b ]

— £ 458 AO ]

350 ] 1 ] L] l L} L L L ] 1 L 3 L] l L L ] 1 f 1. 1 1 L] B

] 2000 4000 6000 3000 10000
TRANSIENT TIME (SEC)
Figure 2-28 Coolant temperature at various axial locations of channel 1.



PNC TN9410 87-143

s THWLL, WY BEVI0BEEB-TH - F L ThoH— FRy EM~FATEHE. o
L gRENFNBHMERE LENMER TS 5. V0 BB ORERKREEC idFigure 2-31
KRshd L, UMD BBERFFERORMd AV EBONEDEZR VT, UTo
BhicEiohs, BEOERAR '

A=z dD | (2-3-25)
FEiEFEECE
C=1,/(2pAb (2-3-26)
TH5i1oh3, BEOREOHEE,IS.
dv, 1
T = 5 (WytWp) (2-3-21)
av, 1 :
it - (WP_WV_WF) {(2-3-28)
W,=W, —W, (2-3-28)

BRI Bo WeidIRIEZ D & OBEBAR ., Weld H— K5 A ThOH — Fxy 2 ADF—
— T e—FR. W, dEEHESO LHFR. Wolk TRERR TS 3. Vi& Ve EhTh
B By RN EH— Frod THOBREMEE TS D, Zy& Z,DBER. FHREBRTA
FAF—ricLoTHEIONS, A—"N—T =54 YOEE%kR ZpaxETHIE.

ZP< Zmaxt?)é: &

WFz 0 (2-3-30)

ZP> Zmaxa)& &

WP>WV7‘I 5

WP<WV1‘£ (SR P

BRI Do Figure 2-32IC 1 IRFZEDA VY FVEFNERBEFVELE L TR,

w (2-3-31)
W,=0 (2-3-32)

2.3.3 EEURNesL

EEREEF 1R, AESSC-LI#HARAENTY BConfined Flow € F W LFree JetE
FLEHBLTWS, COEFVCHLTREXE [36] KLV, CCTRIDEFIVICEE
HLT, THRLALEELDVWTOSHIEBRR B,

SSC-LTRIELHNBEEOHEEZANF—2 ELTHRAAATWS (AJIF— 2 NALOOP
D Record 1101~® RISIN&E . Record 1201~@ R2SIN. 3. 3. 1HiMHE) . THLEAVWTEE
ODREEEHEL. ENER (MEHABRD) 2K s, WEWEPS S L &I, JZNV
—~ FOEEERMMBHA B, ¥ 7 V—F YRSETITTRISIN% . RSET2TTRISINDIE S #h &
NHRELBBLTVWS, EIA8, e300 cinEeN—TOE—EE (segnent)



F—nN-TJa-34v

i

' H— ¥ H= K
L R -V Wy Y
p d—ri—zo—| o \
A 1 A
A i 2 %
. .
% "“; r f é v Ze | Zmax
7/ 29 77777/ V) 7y VAMA
% V1B A
7 G c pr
. e 0 {
é; R¥FRE ) tosm 7 S— ;w_
I 2 '

H—F~w
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Table 2-4 Primary loop node number.

Loop Pipe Location of the pipe segment Number
segment of pipe
number From To elements

1 Reactor Vessel IHX inlet 15
2 [HX inlet 1HX outlet 25
3 IHX outlet POFC 8
Intact
loop 4 POFC Primary pump ]
5 Primary pump Check valve 2
6 Check valve Reactor vessel 17
1 Reactor Vessel [HX inlet 15
9 IHX inlet THX outlet 25
3 IHX outlet POFC 8
Broken 4 POFC Primary pump ]
loop
5 Primary pump Check valve 2
6 Check valve Pipe break 16
7 Pipe break Reactor vessel 1
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Table 2-5 Value of RISIN in the first pipe segment of primary loop used in the

evaluation of the natural circulation force.

Element RISIN RISIN
number | (Broken Loop) || (Intact Loop)
1 0.3221 0.0
2 1. 0000 1. 0000
3 0.2947 0. 2947
-4 0.016% 0.0165
5 0.016% G.0165
6 0.0165 0.0165
1 0.0165 0.0165
8 0.0165 0.01635
9 0.0185 0.0165
10 0.01865 {.0185
11 0.0165 0.0165
12 0.0165 0.0165
13 0.01865 0.0165
14 0.0165 0.0165
15 0.0165 0.0165.
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Figure 2-34 Coolant mass flow rate at the reactor
outlet nozzle.

Figure 2-33 Coolant mass flow rate at the reactor
outlet nozzle.
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Figure 2-40 Coolant temperature distribution in the IHX at the injtial

steady state (Analyzed using SSC-L with the present [HX heat
transfer model).
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" Figure 2-41 Coolant temperature distribution in the IHX at the initial

steady state (Analyzed using SSC-L with the original IHX heat
transfer model).
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Figure 2-42 Coolant temperature distribution in the IHX at t=960 sec
{Analyzed using SSC-L with the present IHX heat transfer model).
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Figure 2-43 Coolant temperature distribution in the IHX at t=960 sec
(Analyzed using SSC-L with the original IHX heat transfer model).
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Figure 2-44 Coolant temperature distribution in the IHX at t=1320 sec
(Analyzed using SSC-L with the present IHX heat transfer model).
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Figure 2-45 Coolant temperature distribution in the IHX at t=1920 sec
(Analyzed using SSC-L with the original IHX heat transfer model).
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Figure 2-47 Coolant temperature distribution in the IHX at t=5248 sec
(Analyzed using SSC-L with the original IHX heat transfer model).
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Figure 2-48 Coolant temperature distribution in the I1HX at t=6528 sec
(Analyzed using SSC-L with the present IHX heat transfer model).
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Figure 2-49 Coolant temperature distribution in the IHX at t=6528 sec

(Analyzed using SSC-L with the original IHX heat transfer model).



PNC TN9410 87-143

Temperature (C)

RIS R M B SR

800
Present IHX Heat Transfer Model
Time=9844sec¢c (155. Tmin)
(R = . .
550i . Primary Coolant
E Secondary Coolant .
i
i
500 3 - Wp=19.78
e Ws=15.83
i 8 Ws/Wo=0.79 | E
i - . =
[}} [}
450 + A ;
400 ¢
350
300 ! : : :
1 8 11 16 21 28

Node Number

Figure 2-50 Coolant temperature distribution in the IHX at t=9344 sec

(Analyzed using SSC-L with the present IHX heat transfer model).
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Figure 2-51 Coolant temperature distribution in the [HX at t=9344 sec
(Analyzed using SSC-L with the original IHX heat transfer model).
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Figure 2-52 Coolant mass flow rate in the PHTS and the_SHTS (Analyzed using SSC-L

with the present 1HX heat transfer model);
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Figure 2-53 Ratio of secondary to primary coolant mass flow rate
(Analyzed using SSC-L with the present [HX heat transfer model).
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Figure 2-34 Coolant mass flow rate in the PHTS and the SHTS (Analyzed
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with the original IHX heat transfer model).
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Figure 2-55 Ratioc of secondary to primary coolant mass flow rate
(Analyzed using SSC-L with the original IHX heat transfer model).
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Figure 2-56 Coefficient @ defined by eq. {2-4-27). In the original
model, a is constant (=0.5) (Analyzed using SSC-L with the
original 1HX heat transfer model).
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Figure 2-57 Primary coolant

temperature at the inlet and the outlet of the IHX

{Analyzed using SSC-L with the present IHX heat transfer model).
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Figure 2-58 Secondary coolant temperature at the inlet and the outlet of the IHX
{Analyzed using SSC-L with the present IHX heat transfer model).



PNC TN9410 87-143

1200, 0

10060, 0

=

[—]

<@L o
-]

Inlet

600. 0

Butlet

TEMPERATURE (T)

400. 0

Outlet

200. 0

9.0 . 50. 0 100. 0 150. 0 200.0
TIME (MIN)

Figure 2-59 Primary coolant temperature at the inlet and the outlet of the IHX

(Anaiyzed using SSC-L with the original IHX heat transfer nodel).
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Figure 2-60 Secondary coolant temperature at the inlet and the outlet of the IHX
(Analyzed using SSC-L with the original IHX heat transfer model).
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Table 2-6 Comparison of the computational time for the protected loss of heat sink
(PLOHUS) accident.

Simulation Time CPU Time ST/CPU

(ST) {CPU} Ratio

Original Model | 24 hrs (1440 min) 251 min 5.7
Present Model {24 hrs (1440 min) 138 nin 10.4
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Figure 2-65 DRACS design option for LMFBRs.
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Figure 2-69 Mass flow rate in the core calculated using SSC.
(without DRACS operation)
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Figure 2-70 Coolant temperatures in reactor vessel calculated using SSC.

(without DRACS operation)
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Figure 2-71

Mass flow rate in the core, PHTS, primary and secondary loops in DRACS, and the air flow rate in air

coolaer of DRACS calculated using SSC.
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Figure 2-72 Coolant temperatures in reactor vessel and primary DRACS loop calculated using SSC.
(with DRACS operation at t=30 sec)
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Figure 2-73 Coolant temperatures in secondary DRACS loop and air ecalculated using SSC.
{with DRACS operation at t=30 sec)
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Figure 2-74 Temperature transients at the inlet and outlet of reactor
' vessel in the PLOHS event.
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B1REBHZEN—TIE20T, WAZFTET %0

S =f +f,0 (2-7-1)
P 1 2

2L, CRETFHFEMANTE 3. SpRERIICHEL. F4—7 (Bir—7) OWwilkle
Bk hELT,

©,; <8 (2-1-2)
BRLTHIERY 5 4EBERTE0ET 5, AL WHNEHERZHE T 205 E,
TR RENT VR > TRESHIEBERBEAVWTERLT 2, 11& 12RATIRX
DB 5%,

(2) 2 REZBIMBRMER
B 2RBIMBN—TiIc2WT, RAEHET 3,

_ 2-7-3
sp f1+f2® ( )

FHEL. ORETFFERATH 5. SpEERINCHEL, &4—7 (Binv—7) OB
MBoiEHBELT.

w <8 ' (2-7-4)
1 p

BRYTHIER I S LEEE2HTE60DET 3, L, LA HREEZHET 2RI,
EREBICHNNT Y RICL > TRESNAHALHEBEHOCER{ET 3, 11& £2BATICE
nBZ 3%

(4) T RE(LER |
BEORTRLINEL 54 22577 (At) HORFFRBADEEACLTHLE

A% =8 {2-7-5)

BETThERY 5 A EEE2RTI8DET 5, SRAHKIDVER S,

(4) 1 REBHFE >~ 7TEERHE
F1WEBHFEN—TIL>0T, RREHET 5,

sp=f13~fzg (2-7-6)

L. QUERBES Y TOLEERTS 3. SpEFRIRIEL, &1—7 (Firv-7)
D1 RFEFRF v 7HHEERQ LHEKLT,

o ss (2-7-T)
BEILTNIER 7 5 LEE2HTE6DLT 5, L, MEERLHARZRES 2RITE.
SEHMBEIIHNT VR ek o THRESWAE Y THERERREERAVWTESRLT 5, f1& 12
AAREDERX B,
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3. SSC-LoFHGE

3.1 #LvE _

BE. SSC—LON—Yavid8.2THB, /¥— Va3, 2, ¥147041 894
I NA2BE B, MEOEVRUTOBY TH 3, ¥4 704 2kid. ORSHEAAMBTEF
V., OQBSEBRBITFEFNV, Q2RELE IV F AEFAVBEENTVWS, T, N6
DEFAEFRELEVE SRR, 2KE—ORITERE5ARTTH 5. HRARKRERIER
%?%&1&I%ﬂ%ﬁ%ﬁﬁ%%w%bfﬁﬁwﬁﬁ%ﬁﬂot&Cé\EU%ﬁ%%%%
TWhe EL, ¥4 2704 2 TRFEFHEBESE T~y PEWIEBFP T TC
T HERCOZ»ON— Y3 YBERATELZLICEEL TV S,

AETH, 3. 2B THA I V41 &4 20HEERT, 3. 838k, 2RERLARRR
L EB T BMULAEAAF—20v=2a T VRE, £ YPFADT=aTNERT i,
SSC—LAHAT2/-DOU—FEL2—VOERDPSETETOFEESRT. 3. 4HIC
REEREERBHEAT 0= TAERT, k. IEHAT2L50FEERT

3.2 SSC—LY4 2744194714200 KR
SSC—LOHA2NA1EH120420EA—ORFEREEA. @ESFHELIVIL
ZREfodic, FHERKREEEREERE, | REANREERBFROBITZTL 1.
BnE. S -Tik, A—o@FesF v, ANF—sE2EAL. 3. 1HicB~3 >
OEFNVEEALTOLEA L,

3.2.1 HEABREBRERKREROER

B%] 0. 0B icB VT 1 RRU2RIBUNZOERBBRE 7 1Y » TEHEET 5. TOHR. 1
REBRIBRE Y TEERECIVETHFAZ 54 L, HRABRCBETT 5. UDOKRITHIE
HMBEER (IRACS) BEET 34, TIREPBRILZVAD, IRACSIKBLTR
BAEETHDLHEET %0

Figure 3-1% 53-8 ABIROANF— ¥ %R ¥ o Figure 3-1 BATEES B S HHER
T AT B, Figure 3-21 U X7 — F2TRSBEII, Figure 3-1IcfRb->THEHI S 7 —
4 Ch Do Figure FIRANBEBABZBI S X -2 VR MANENEF—9ThH B, IR, F
K2 ETRREFAERATIIBACHKERATNF— 5 Th b, B, Figure 3-2&£3-8 i
FAINA1 A2 RBOF— 9 ThBo Figure 3-1ik¥ 4 7 V4 2 KL BB THEMS L
P F— 4 TCH B, YA 2 0va 1 THEAISHIEF—2iT 2D, Vessel-26D, Vessel-39D.
Vessel 41D F— 7 gk dhid L v,

AT, BicH 427 vd 142 0FERHPORBEDOBEITIE 50 Figure 3-4REFHFE
EHADODKHMEESYTT. BTT. QEMBREAEFRFA 7441 EFA 714 2TEH
BLRERAERLTWS, Figure 3-5(a) & (b) i hEI3AsHaEs 2 REIBA Qe B T 32 mEIM R

—134—



PNC TN9410 87-143

BE%Rdo Figure 3-6(a) & (D) K RFLBEESE LTS v » FEREESFOHOKEME
BE% . Figure 3-7(a) & (D) RRFLBHMBRER T, ChoDFtEHER» 2P B LS,
HHEABOTHE—HLTVWEC EBEhLD SNo A7 F AEEORERL0. 969sec) . 2
2 5 AEEIBERI(2. 00sec) d—H L TWB, 1L, STEBER. ¥4 704 2R LT
id. BXEE5 0 UBWIML TV EXG -7z, Table 3-1icst BRI OB % RYo

3.2.2 EBEFFESAOETHRETEROEN

% 0. 0B BOWTHEFFEBAOEE Yo7 vl EEET 2, 2 LT, FTFERAH
MBABCXORFFRS 4, 1RRUC2ZREERE T+ Y o THTROOLER. HRE
BUCHTT 50 UWHOBATHERKRER (1IRACS) BEBL, ZIHBIEATRE K X
DB ERBE LT B,

Figure 3-8 53-101c, AW OATIF— 9 2R ¥, Figure 3-3I/RTF— 5 . ATIEE
5 FEHSEHHEBARATANEN S, Figure 3-9ik, VR 72— F2ITRHE ST, Figure 3-8k
Lo THEBEENEZF—9TH 5B, Pigure 3-10 BATEB4E L SRX—L VR FATENDF
— 3 THb, Chid, B2 ETRRLEFNVEERTIBELMLERANF—9TH D, B
B, Figure 3-9&3-101k, ¥4 7041 &42EBBHICEBLTEASOSF -5 TH S,
Figure 3-8i3 4 A4 7 A4 20BFIcBVWTHEHINALF -9 ThHb. #4704 1 X8 F
DD F— 4% &g 5icid, Vessel-26D. Vessel-39D, Vessel-41DORF— 7 2HETHIT X
W

Figure 3-11 (a) & (b) i hOEEHK L 2 0EAOE 1 FloF LRSS KR ORI EE
%R%o Figure 3-12(a) & (b) I RIFLBEMME %R ¢ o Figure 3-13(a) & (b) iICRIRFIFE
s BRTFRERBV—FRy e, #— Fof T7ORHMBALIE RS Figure 3-14 (a) & (b)ic
REEO P S OBHMBEREERR Y. CHoOHBEERL S MZ LR, ¥4 7041 &
4 2 X BETEERR., BOTEL —RIT I EPELD SN, R7 5 AETORERL
{8.5sec). A7 5 AfEEIERH (4. 938sec) Bb—F LT3, R 7MY o THRABETFRER-T
W3 (447041 Titd 656sec. #4704 2 Tlid 6dlsec) o chid, BRI AR F
y THRHTHEER>TWEDTH B, sTEHERE, v1 704 21k 5RTTH, BLE
30%WMLTVE LB -7, Table 3-1ICFHERMOLEERT,

3.2.3 %&®
CCRALAFER. EAER. EEWRE. BBkE, RFPFRfERTLDssCc-Lo
BITEF VOB EALEERTERIT TS 50 AH TR, CHODOBIFEBLUC, ¥4 704
LEF A I 04 2DE—OBFRHRREEADBCLEEZHRE L COZ &R, SSC—LOHA
IN4 1 EFA4INA2ELFBBBRCEEZRITTEEDEEIBZILMBTE 5,
SEIOEFTTEBECHMBALEL 7SS C—- LOBITEE (70 . KIBE7 1 — F
w PEFNLICEDLEDIDOTH B, CORICDVWTR, ¥4 271041 &4 20EBOESENR
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BiITEF V., OBRSGHEBEBITEFV, @Q2RITLEB Vv FAEFLOATHZZ & oM
LT RIEEZ7 4 —FNy 7ROBWEROFBLADORLRBAESBVWETRELS,
FAIN4 2% ERTEIEORNER, LEEFNVEBATEE2RTH S, —H. TORKR
BEEEERESE T~y P ENT AR E T T AT Y BHNTEETH S ¥4 7041 TR,
2 AHNAL P TCEFTARTEEH, YA 204 2 TRIAFN NS POITACTYBLETSH b,
STEEMSEMT 2RRKE L TRREERNTTH Y, WEESW 2 WEESES 5,
PlEoZEBEPSL, SSC-LOHA 2041 &4 2%2MAFHEFELTEVT, LBRIGLTH
EEARATESZLI IR LTBLbDET B, 427042 CHREIAAFEFVERHLEL
Bacid, ¥4 2704 1 2EHT3HBFEBEP a7 A ) 0BRrFMTH 5,

Table 3-1 Comparison of the CPU time by SSC-L cycle-41 and —-42 used for PLOHS

and LOPI simulations.

PLOHS analysis LOPI analysis,
(15 frs simulation) (300 Sec simulation)
SSC-L eycle-£1 90 min. 16 min.
SSC-L cycle—42 135 min. 21 min.
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MOKJU PLOHS ACCIDENT: JLOOP DHR BY AC BYPASS WALVE --- RUN 3

OV VESSEL

10 4, 4, 14, 14, 14, 14, 1, AR/ CORE RADBLA CR H.SHIELDING
20 1, 2, 3, 4f FUEL PIN TYPE

3D 0.924369, 0.070516, 0.005115, 0.0 { TOTAL POWER = 1.0
4D 0.812508, 0.100219, 0,050441, 0.036832/ TOTAL FLOW = 1.0

3D 198, 172, 345, 1/ MO. OF 54
D 2.15148E-05, 4.B196TE-05, 1.54359E-3, 0.43079/ AREA/ROD
8D 0.003222  , 0.004132 , 0.007343 , 6,2E-3 J HYDRAURIL DIAMETER

110 0.0, 4R/ J FUEL INMER RADIUS
126 0,0027, 0,0052, 0.014 , 0.0027/ FUEL OUTER RADIUS

130 0,00278, 0.0053, 0.016, 0.00278/ CLAD INMER RADIUS

14D 0.00325, 0.06058, 0.051, 0.00325/ CLAD QUTER RADIUS

150 0.0, 4R/ LB IMNER RADIUS
160 0.0027, 0.0052, 0.051, 0.0027/ 18 OUTER RADIUS

170 0.0, 4R/ U8 IHHER RADIUS
180 0.0027, 0.9052, 0.051, 0,0027/4 UB DUTER RABIUS

1%0 1.0, 3R, 0.0/ FRAC. HT TO STRUCTURE
20D 0.40548E4, 4RS = BAS 30 FUEL/CLAD CONTACT HEAT TRANSFER
210 5.0000E6, 4R/ FISSIOH GAS PRESSURE
230 0, 0.0, 4R, 0.0, 5.304E3, 4266.67, 25, 25, 0,0001, 0.01, 14000./

¥ 4,86 + STATIC CORE FLOW
24D 143.3, 1.1982E8, 26205.3, 39.4, 6.0/ LOWER PLEHUM

250 1, 300.0/

270 0.0, 0.0, 1.5, 5.7, 11.7, 6.4, 16.23817/ vVOL(GVI=110 ELEVATION

28D 37.46, 10.1737, 0.6, 37.46, 28.498, 80.9086, 5.552764, 14., 1400.,
56¢.0, 0,23, 0,0, 0.999, 6.2086E7, 1.425E7, 12.8E7/U PLENUM JG&
290 0,43079,0,43079,6.2E-3,6.2E-3,-3.961887E5, 10000.0/Y0K  BYPASS JGG

300 0.316, 0.25, -16.15, 24.96, -8.55, 0.3/ FRIC & NU &
B oommeeem- INLET ORIFICE ZONE AND SA TOP 31D - 340 =~em=--rvnwon---e- ¥
%¥31D 0.06, 4R{ INLET ORIFICE ZONE
310 1.151, 4R/ IHLET GRIFICE ZONE
320 (¢.0 , 0.0) , 4R{
330 136%27.9, 4T7208.7

0.0, 0.0 1/ P DROPCFRICTION) AT INLET MOZZLE
340 0.0, 4R/
260 1)
39D [
41D 4, 01
¥

1010 0.0, 0.35, 0.93, 0.3, 1.16, 0, 2, 6, 2, 4, 1.2108, 47.2302, 60, 70,

40, 0.93, 0.95, 0.97,

50, 0.85, 0.95, 0.97,

40, 0.93, 0.95, 0,97,

169, 0.00132, 0,1046, 0.003, 1.15/ CORE I&II
1420 0,0, 0.0, 0.0, 1.58, 1.16, 0, 0, 0, 10, 4, 1.1207, 21.63793, 60,70,

0, 0.0, 0.0, 0.0,

0, 0.0, 0.0, 0.0,

40, 0.93, 0.95, 0.97,

61, 0.00136, 0.1046, 0.003, 1.15/ RAD BLANKET
to3p ¢,0, 0,0, 2,74, 0.0, 0.0, O, O, 14, 0, 0, 1.0769, 17.7515, 60, 70,

¢, 0.0, 0.0, 0.0,

51, 1.0, 1.0, 1.0,

9, 0.0, 0.9, 0.0,

i, 0,0012, 0,1046, 0.003, 1.15/ CONTROL RODS
104D 2.64, 0.0, 0.10, 0.0, 0.0, 13, O, %1, O, 0, 1.0769, 17.7515, 60, 7O,

o0, 0.0, 0.0, 0.0,

51, .0, 1.0, 1.0,

0, 0.0, 0.0, 0.0,

1, 0.0012, 0.1046, 0.003, 1.15} CONTROL RODS

L AXIAL POWER SHAPE FOR EACH CHANNEL -----~-=-=-=-=--=---- ¥

¥ AXIAL POWER SHAPE 1

201D 1.1824E+01 , 5.4124E+01 , 1.44T75E+02 , 2.1646E+02 , 2.4170E+02,

’ 2.3752E+02 , 2.0411E+02 , 1.3066E+02 , 4.5220E+01 , 6.9T716E+00,

0.0, AR/

¥ 2

2020 8.8309E+00 , 1.8576E+01 , 3.3550E+01 , 4.6012E+G1 , 5.1706E+01,
5.1044E+01 , 4.4242E+01 , 3.1688E+01 , 1.7548E+01 , 8.5420E+400,
0.0, 4R?

¥ 3

203D 2.0730E+01 , 14R/

204D 0.0, t3R, 2.073QE+01{

301-304D 1.0/ RADIAL POWER PROFILE

401D 0.981, 0.009, 0.004/ FRAC.POWER FUELJCLAD/SODIUH

4020 0,975, 0.01, 0.005/

403D 0.69, 0.1038, 0,0378/

404D 0.69, 0.1038, 0.0378/

501-504D 80, .95, 81, .03, 82, .02f

¥010 80, 6.0556, 81, .8235, 82, .1209/
¥020 80, 0.0399, 81, .8372, 82, .1229/

-

Figure 3-1 Input data for the Monju PLOHS analysis using S$SC-L (file unit #5).
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¥030 80, 0.05t0, 81, .B275, 82, .1215/ 5

%040 80, 0.0550, 81, .8241, 82, 1209/ H

¥050 80, 0.0612, 381, .B8186, 82, ,1202/ 1

¥060 80, 0.0s52, 81, .B239, 82, .1209/ 1]

¥07D 80, 0.0656, 81, .B147, B2, 1197/ H

¥080 80, 0.0799, 81, .8023, 82, 11784

¥090 80, 0.0399, 81, .8372, 82, .1229/ G

¥10D 80, 0.0399, 81, .8372, 82, .1229/ A

¥110 806, 0.0399, 81, .8372, 82, .1229/ -

¥120 80, 0.9500, 8%, .0300, 82, .0200/ .

¥130 80, 0.9500, 81, .0300, 82, .0200/

0¥ NALGOP

ib 1, 00005, 16,26, 9, 7, 3, 18, oocos, t2, 5, 4, 3, 8, 10, 6, 16/
20 3/ .

¥ o-------wsa-sssauea FILE HALDDOP  --c--cocmmmomrmonrommmmmmmon
¥ --------------------------------------------------------------------

100D 3174, 0.0191, 0.0217, 1.984, 0.1, 9.92, 8870.0,
47.0, t.41s7, 0.0, 0.0, TO!

1010 -t, 0, 0.0, 0.0, 0, 0.0, 0.0, 0.0, 0.0/ THY
t020 2.0, 3.66, 0.0, 6.18, 13.8, 5.4, 3.6, 13.5/ 1HX PL
103D 90¢.0, -90.0, -90.0, 90./ iHX PL
104D 11.18, 0.5398, -90./ IHX CENTRAL DDWNLOMER
tosp 0.001, 1.5E-6, 1.3E-6/ COHY CRIT. SURFACE ROUGHMESS
¥ me---essmanen PRIMARY PUMP HEAD & POLYNOHIAL -----------=e-sss-aan ¥
1100 6, 1.264, -0.065, 0.118, -0.531, 0.090, ©¢.124J
1110 0, 1, 68%4.76, 17.26, 22.64, 9989.,9/ CHECK VALVE
1120 92.0, 837.0, 1.66147, 19002,2, 2.32%, 0.74,

182.28/PONY MOTOR TORQUE PRIMARY PUMP '
¥ messsmsamaneas SEC PUMP & SURGE TANK ~----+=sssc-e-scsscmcncomanmnean

1220 54,0, 1100.0, 1.18866, 6105.4, 3.1, 0,535, 14,975, 0,274,
T1.64102PYTQ:PORY HOTOR TORAGUE 2-RY PUMP

10010 4, 5, 2, 7, 7, 2, 1, 4, 5, &f

10020 0.00, 3174, -3.2472E4/ IHX

10030 3.136E+4, 0.0, 4.25026E3/

¥ mememmmewmooo- PRIMARY LOOP PIPINGS ----========s-=mcemessmcomnmn-r=n

¥ PIPE NUMBER= 1.

11010 0.91282, 34.3, 0.7906, 0.0111, 18.79, 90.0, 17.14, 0.9458,13R/

¥ PIPE NUHBER 2.

11020 0.0, 5.00, 0.,0352, 6.0111, -90,,268/ DH FOR LhX IHX

% PIPE HUMBER= 3.

11030 0.22600, 18.40, 0.7906, 0.0111,

-35.02, 8.249, 90,00, 90.00, 90.00, 20.89, 0.000, 0.000,
0.0¢

¥ PIPE HUMBER= 4.

11040 0.23931, 13.61, 0.7906, 0.01i1,
-90.00, -89%.83, -89.94, -0,.8843, 2T7.62, 89.94,
0.0/

¥ PIPE NUMBER- 3.

11050 0.056971, 7.09, 0.581, 0.0095,
45,8823, 12.1315, 0.0/

¥ PIPE NUMBER= 6.

11060 2.82489, 31.0, 0.581, 0.0095,

-0.5262, 10R, -58.29, -90.0,4R, -4%.04, 0.0, 0.0/

B ormmmwommmmmemmeee SECONDARY LOOP PIPINGS ==-<rmewr----=----e-memceccans

¥ PIPE HUKBER= 1.

12010 1.727 , 161.8, 0.5398, 0.0095, 0.593429,2R, 0.593489,
-0.049095, -1.054293, -1.054234, -1.034293, -1.054234,
-1.054293, -1.054234, -1.054234, 0.0/

¥ PIPE NUMBER= 2.

12020 1.906 , 36.4, 0,5398, 0.0095, -0.T4497, -0.T4488, 62,2935,
11.4087, 0.0/

¥ PIPE NUMBER= 3. .

12030 1.165 , 7.50, 0.5398, 0.0095, -89%.980, -36.788, 0.16401, 0.0/

¥ PIPE NUMBER= 4,

12040 0.0 , 3.85, 0.5398, 0.0095, 1.11595, 1.11640, 0.0/

¥ PIPE HUMBER= 5. *

12050 1.008 , 35.67, 0.3055, 0.0065,

0.0, 2R, 22,8612, 54.0889, 0.0, 20.8882, 58.6536, 31.2310/

¥ PIPE HUMBER= 6.,

12060 1.854 , 34.389, 0.3055, 0.0065,

-41,7431, 0,0, -22.6911, -3,9918, -90.0, -24.3102, -16.2462,
-90.0, -26.1689, 0.07

¥ PIPE HUMBER= 7.

1207D 0,5158 , 19.92, 0.5398, 0.0095, 0.304588,2R, 75.9394,
B9.7963, 89.6961, 0.0/

¥ PIPE NUMBER= 8.

12080 1.522 , 154,00, 0,53938, 0.0095, -36.2379, -0.57547,
-0.0045131, 0.614545, 0.5614730, 0.514645, 0.614730,

0.6147350, 0.614645, 0.614730, 0.614645, 15.0587, -1.0705,3R,
0.0/

Figure 3-1 (Continued)
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0V STHGEH

1601, 1, 2, 38.6 , 0.3164, 3.%E-6, 1, 3/
10 2, 1, 2, 55.77, 0.2074, 6.0E-6, 2, 3/
1D 3, 1, 2, 5.1, 0.2519, 5.0E-§, 2, 37
iD 4, 1, 2, 25.28, 0.2519, 5.0E-6, 2, 3/
10 5, 1, 2, 29.5 , 0.2842, 4.5E-6, 1, 37
D 6, 1, 2, 12.7 , 0.5398, 3.9E-6, 1, 3/
b 7, 1, 2, 76.68, 9.5399, 3.9E-6, 3, I/
0 8, 1, 2, 15.0 , 0.33%8, 3.9E-6, 1, 3/

¥ - FEED WATER HEADER -

foip 101, 2, 2.102, 0.3164, 0.0, 1.0, 41.14, 3/
1030 101, 14

1020 101, 2/

1110 101, 1, t.,0.0/

¥ - SEPARATOR -

1010 102, 1, 7.0, 8.9, 0.0, 1.0, 48.1, 3/
1030 102, 14

1020 102, 24

1110 102, 1, t., 0.0/

%

¥ - STEAM HEADER -

161D 103, 2, 12.63, 0.408, 0.0, 1.0, 41.6, 3/
1i02p 103, 1/

1030 103, 2/

11ip 103, 1, 1., 0,07

¥ - EVAPORATOGR -

3010 301, 1, 2, 3, 4, 64.4, 0.02344, 0.0318, 1.76565, 1.0E10,
3.06-6, 140, 19, 71, 3, 0, 1, 1.93, 1.0, -1., 3/

- SUPER HEATER -

010 302, 1, 2, 3, 4, 28.9, 0.0241, 0.0318, 1.753, 1.0E10,
3.06-6, 147, 9, 71, 3, 0, 1, 2.128, 1.0, -1., 3/

¥
¥ - FEED WATER IMLET -
¥

4020 401, 17
411D 401, 315.83, 513.16, 0.0, 999/

¥ - DUTLET TO TURBINE -

4010 402, 17
411D 402, 0.0, 0.0, 12.54E6, 99%4

¥ - SO0DIUM IMLET FROH INTERHEDIATE LOOP-1 -

4020 403, 1/
411D 403, -1.0, 0.0, 0.0, tf

¥ - SODIUH CGUTLET To LOOP-1 -

401D 404, 1/
4110 404, 0.0, 0.0, 0.0, 1/

¥ - TURBINE THROTYLE VALVE -

501D 501, 1, 2, 1.0, 0.46, 3.0E-6, 1, 0.166, 11.5, 1.0, 1.0, O/
521D 501, 1.0E-6, -999, 0.0, 0.0, 0.0, 0.0/

¥ - FLOYW SEGMENTS -

¥
&210 1, 313.83 , 0.0/ FLOW SEGHENT

1
6210 2, 315.83 , 0.0/ 2
621D 4, 315.83 , 0.04 3
6210 b6, 3108.33, 0.0/ 4
621D 501, 315.83 , 0.0/ 5
¥
¥ - JUNCTIOHS -
¥ - WATER STEAN SIDE i00P 1 -

9010 23.85. 401, 1, 1, 1/
2010 41.14, 1, 2, 101, 1/
901D a41.14, 101, 2, 2, 1/

Figure 3-1 {(Continued)
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9010 3v.82, 2, 2, 301, %/
901D 50.10, 301, 2, 3, 1/
901D 48.106, 3, 2, 102, 1/
9010 48.10, 102, 2, 4, 1/
9010 41.70, 4, 2, 302, 1/
901D 50.26, 302, 2, 5, 1/
9010 41.12, 5, 2, 103, 2/
9010 41.12, 103, 1, 501, 1}
901D 41.12, 501, 2, 402, 1/
¥

B ~ SODIUM SIDE -

9010 48.27, 403, 1, 6, 1/
9010 44.30, 6, 2, 302, 3/
903D 41.70, 302, 4, 7, U
901D 44.30, 7, 2, 301, 3/
901D 37.82, 301, 4, 8, 1/
991D 35.34, 8, 2, 404, 1/

%

L] - GLOBAL DATA -

L

10010 1.E-4, 40, 0, 9999, 140.0ES/
¥

¥ - KEY MODULE -

¥

10020 103, 501, 999, 9994

10100 1, 999, %99, 302, 999, 301/
¥

0V CPDATA
10 T14,0E+6, 3/
20 802.0, -670.0, 1422.227
3p -598.0, -778.0, 1036.11,3.06,-1.69/
40 1.5%E+5, 1.96133E+5, 13.375, 0.0, 0.0/
50 f, 4, 1, 1}
¥
0V MATDAT
100 109.7, -6.4499E-2, 1.1728E-5, 1630.22, -0.83354,
4,62838E-4, 1011.597, -0.2205%, ~-1.92243E-5, 5.63769E-9,
370.9, 1644.2, -6.75t1E4, 1630.22, -0.41674,
1.54279E-4, 11.33977, -3567.0, ~-0.5, 11.68672,
-5544.97, -0.61344, 1144.2, -2.4892, 220.65,
-D.4926, 0.001, 1.0E-5, 750.0, -12130.0, 10.5/ SODIUM
FILE HATOAT ----------- Mmmmdmobao— oo

51D 334.13, 21.6178, S5.381E-2, 0.0, 2.2, 0.0, 1741.79,
2.34856E-4, 0,0, 0.0, 0.0, 0.0, -46634.7, 9999.0, 999%.0,
?2.,25E-6, 2.5E-9, 0.0, 295.4, 999%9.0, 9999.0, 2381.0, 0.0,

0.55, 2.5E-4, 400.0, 9999.0, 3R/ [}
71D 4.9341695Et, -1.71228€-2, 0.0, 0,0, 460,59, 0.0, 7R, 7833.35/
809 0.3255, 0.0, 0.0/ THERMAL CONDUCTIVITY HE HONJY
81D 0.01574, 0.0, 0.0/ XE
82D 0.02617, 0,0, 0.0/ KR
¥
0V OLDATA
10 997
0 994
3D 2, 70 , 60/
STEP
o0V TRKDAT
100106 0, 0.0975, 1250.0¢ GD2 PRY PUKP C M + P + MFG )
®0010 1, 0.0975, 2900.0/ GOD2 PRY PUHP C H + P + HFG )
¥ ---mmmemmmemaeees FILE TRMNDAT “=--m==-semmsemssmnmermnonanans
10020 0, 0.t, 225.0/ GD2Z SRY PUHP ( H + P )
B o-eraccusiasausan. GUARD VESSEL VOLUME -------=--=----o-ssmmmccocranens
10030 0, 35.0, 8.50, 0.0, ©.0811, 0.0, 0.0, 10R, 139,38/ GV
10040 Of CHECK VALVE

31010 401, 3, 1/
¥31110 401, 0.0, 513.16, 315.83,
¥ 999.0, 513.16, 315.83/
31110 401, 0.0, 513.16, 315.83,
1.0, 513.14, 0.0 I
999,0, 513.16, 0.0 I

310D 402, 2, 2/

31110 402, 0.0, 756.16, 12.54E6,
999,0, 756.16, 12.54E6!

32010 101, 2/

32110 101, 0.0, 0.0,
999.0, 0.0/

32010 102, 2/

32110 102, 0.0, 0.0,

Figure 3-1 (Continued)
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999.0, 0.0/
32010 103, 2/
32110 103, 0.0, 0.0,
999.0, 0.0/
33010 501, 0, 0/

¥
50010 0, G, 4.38E-7/ KEUTRAH KINETICS
50020 0.931352, 0.918915, 0.999, 3R/ FRAC. FISSION
50030 8.02€-5, 7.75E-4, 6.72E-4, 1.33E-3, 6.11E-4, 1.67E-4/ W -TH GRP
50040 0.0130, 0.0312, 0.134, 0.347, 1.42, 3.79/ DECAY COHSTANT
¥ oomemammaaan DECAY POWER 5005D:BYPASS 5100-:EACH CHANKEL -----------
50050 1.0 , 0.0,
0.93108 , 1.0,
0.77026 , 10.0.
0.66319 , 30.0,
0.60855 , 50.0,
0.57195 , 70.0,
0.53375 , 100.0,
0.46536 , 200.0,
0.42987 , 300.0,
0.38792 , 500.0,
0.36075 , 700.0,
0.33143 , 1000.0,
0.27293 , 2000.0,
0.25041 , 3000.0,
0.20660 , 3000.0,
0.18652 , 7000.0,
0.17019 , 10000.0,
0.14518 , 20000.0,
0.13227 , 30000.0,
0.11764 , 50000.0,
0.10770 , 70000.0,
0.097149 , 100000.0,
0.034327 , 1000000.0,
0.010585 , 10000000.0,
0.0012935, 100000000.0/ BYPASS
5101D 1,0 , 0.0,
0.93108 , 1.0,
0.77026 , 10.0,
0.66319 , 30.0,
0.60855 , 50.0,
0.57195 , 70.0,
0.53375 , 100.0,
0.46536 , 200.0,
0.42987 , 300.0,
0.38792 -, 500.0,
0.360%5 , 700.0,
0.33143 , 1000.0,
0.27293 , 2000,0,
0.24041 , 3000.0,
0.20660 , 5000.0,
0.18652 , 7000.0,
0.17019 , 10000.0,
0.14518 , 20000.90,
0.13227 , 30000.0,
0.11764 , 50000.0,
0.10770 , 10000.90,
0.097149 , 100000.0,
0.034327 , 1000000.0,
0.010585 , 10000000.0,
0.0012935, 100000000.0/ CORE
5102-5104D 1.0 , 0.0,
0.92931 , 1.0,
0.77416  , 10.0,
0.67747 , 30.0,
0.62898 , 50.0,
0.59656 , 70.0,
0.56266 , 100.0,
0.50080 , 200.0,
0.46765 , 300.0,
0.42701 , 500.0,
0.39956 , 700.0,
0.36897 , 1000.0,
0.30558 , 2000.0,
0.26949 , 3000.0,
0,23105 , 5000.0,
0.21169 , 7000.0,
0.19573 , 10000.0,
0.17187 , 20000.0,
0.15936 , 30000.0,

Figure 3-1 (Continued)
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0.14307
0.13159
0.11855
0.029775
0.0084823

0.000%4639,

¥ DOPPLER NA-IN

0o

52010 -1,1108E-04,
-1.4292E-03,
0.0,

¥

52020 -8.0121E-06,
-2 1TS2E-04,
0.0,

¥

52030 0.0, 14R1

52040 0.0, 14R{

¥ DOPPLER NA-OUT

53010 -1.24T1E-04,
-9.8881E-04,
0.0,

¥

53020 -9.7538E-06,
~2.2986E-04,
0.0,

¥

53030 0.0, 14R7

5304D 0.0, 14R7

¥ emmcmmmmeemaee—aan

¥ SODIUM DENSITY

34010 -2.1614E-07,
2.2415E-06,
0.0,

¥

54020 -1,5235E-08,
-5.3028E-07,
0.0,

¥
34030 0.0,  14RS
34040 0.0,  14RS

5501-55040 0.0,

FU
14R{

60010 2, 1, 0.04
¥6001D 1, 1, 0.0/
¥60020 1, 0.0, 0.0/
60020 2, 0.0, G.0/

THREE
80

o et E ot ke D B B R R B B KK K KK K 8

50000.0,

70000.0,

100000.0,
1060000.0,
10000000.0,
100000000.0/ RADIA
PPLER SODIUX IN
1

’
»
’
»
F

-4.3429E-04, -7.5797E-04,
-9.9023E-04 ,-4.8233E-04,

ARt
2

~3.4138E-05, -1.0243E-04,
-1.5581E-04 ,-8.B242E-D5,

4R/
3

DOPPLER SGDLUM OUT
1

-4.5113E-04, -1.1455E-04,
-6.9B63E-04, -3.5553E-04,

4RJ
2

-4.1105E-05, -1.,15T70E-04,
-t1.6754E-04, -9.T807E-05,

4RI
3

SODIUH
1
8.1244E-07,
6.3814E-07,
4R/

2
7.T411E-08,
4.0044E-07,
4R1
3

DENSITY

-7.3764E
-9,5175E

-2.7900E
-2.4399E

EL AXIAL EXPANSION

6000 INPUTS ----

UPPER PLENUM HIXING AND FLOW DISTRIBUYIOR

L6HIX(2:TWC 20N
LENLIX(2:TwW0 20

BUT TEWPORALY RESTRI
LOOP CONFLIGURATION -
00 SERIES RECGRD
8000 INPUT

L BLAHKET

-1.1572E-03,
-1.5028E-04,

-1.4779E-03,
~2.6462E-06,

-1.6970E-04,
-2.4484E-05,

-2.2276E-04,
-6.2T04E-06,

H-SHIELDING
N-SHIELDING

-B.3857E-04,
-1.3025E-04,

~1.0268E-03,
-2.4TA3E-05,

-2.3603E-04,
-7.7633E-06,

-1,8420E-04,
-2.8665E-05,

H-SHIELDING
H-SHIELDING

-o7,
-07,

1.0101E-06,
-6,7026E-07,

2.3993E-06,
=1.5396€E-07,

-07,
-07,

-4.3472E-07,
-6.1059E-08,

-5,4231E-07,
-1.4471E-08,

H-SHIELDIRG
N=-SHIELDING

EY;LEFLOW(1:REDISTRI) ; TESUPH

HE);LGFLOW{1:REDISTRIY; TGSUPH
IH-VESSEL COVER GAS
IK-VESSEL COVER GAS

YRGARREARRANNYE DATA BELOW ARE THE DATA FOR V2(E.G. HONJU)

CTED RA¥HERRNOSRGEGD

TEHPORARY DATA (CRBR PP5S & FCSY

ONLY THE FOLLOWING FIVE RECORDS NEED BE MANIPULATED TO
ACTUATE/ADJUST HANUAL PPS ACTION )

THE HEXT Tw0 RECORDS CONTAIH DATA SPECIFYING
ROD POSITION V5, TIME AFTER SCRAM

SR ED AR RN AR AT DR R RPN E R P R X DR RPN RN ERORRRIROERRTR

THE REHAINING 8000 SERIES DATA RECORDS MUST ALWAYS BE READ,
THE PPS/PCS FUMCTIONS THAT THESE DATA

NOTE: SOME OF THE FOLLOWING DATA ARE SPECIFIED OW A PER LOOP
THE FOLLOWING RECORDS ARE SET UP FOR A 1-LOOP

BYT IF L&CALL=0,
SPECIFY WILL NOT 8E CALLED/ACTUATED.
BASIS.
SIMULATION.
80010 3, 2 INBPCSD, NBCBNK JUNESaiwA
aoo2d 1 ., 1,1, 1, 1] PUMPS DN MANUAL
B003D 1.2 , 5R/ PUHP TIHE DELAY AFTER AN AUTOMATIC SIGHAL
80040 0.0 , 5R/ KANUAL PUMP TRIP TIMES
8005D

Figure 3~1 (Continued)
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¥
FHESEPANRSONREEALP FOLLOWING THREE RECORD ARE ACTIVATED JRERFROE2RPfEds
¥
80060 21.446, -33.0, 1.0, 21.446, 0.0, 0.0 /
Foeumesmsanes CONTROL ROD POSITION 8007 & 8008 ==--====ccecc-—u—u-——-
80070 t.0000144, 0.05432127, -0.9838029, -0.82337087, 3.7677539,

-5.3120287, 2.49183007,

0.333926, -0.139136, 0.0, SR,

2.6, 0.194719/ PRIMARY SHUTDOWN SYSTEM

80060 1.0, -2.8779, 21.612, -91.733, 182.37, -162.01, 47.513,

1.6/ 2RY SHUTDOWN SYSTEM
80090 0.0, 0.0, 0.0, 0.0/
80100 (1.0, 0.01),4R/FEYHAX,FBTRHA
80110 (0.0, -0.01) . 4RJFSVHIN,FSTRMM
8012D 1.0,4R/SBOPEN
80130 1.0,4R/58CLOS
8014D 0.150,.00,,20,2R,.5,3R,.2/ PPS SEHMSOR TIHE CONSTANTS
80150 837.0, 1100.0, 1422,22, 1036.11, 802.0, 670.0,

756.775, 4.0E+2, 9.5696E+5, 1.0880E+7 »137895.14,139.68,

139.68/
80160 1,6,8,9,12,13,17,18,197 PRIRARY AVAILABLE FUNCTIONS
80170 1,6,8,9,12,13,17,18,19/ SECONDARY AVAILABLE FUHCTIONS
80180 187 PREIMARY FUNCTLONS 7O BE CHECKED
8019D 6,9,19/ SECONDARY FUNCTIONS TO BE CHECKED
8020D D, 999999.0, 999999.0/ PRIH. PPS ON AUTOMATIC SCRAM
80210 0, 1.02 , 999999.0/ SEC. PPS ON AUTGQMATIC SCRAM
¥30200 1, 888888.0, 0,10/ =-==e=-n-- HANUAL SCRAH ON PRY SD SVSTEH
¥8021D0 1, 888BB8.0, 88888.f ----- - MANUAL SCRAM OM 2RY SD SYSTEM
81010 1.1t/ HIGH FLUX SET POINWT
8102D .03607,.036,-.99,.1706,.0364,1.01,.03607,.036,.1969,.0416/ FLUX-DE
81030 1.318,-1.0,.0423/ C1-C3 (FLUX-SGRTC(PR))

8104D .147,-1.0,1.0,-1.0,.0075,.0595/ Di-D6 (P/I SPEED RATLIOD)
81060 5.60/ REACTOR VESSEL LEVEL=®
8107D 42.0/ E1 ( STEAM-FEED WATER RATIO)
81080 €89.0/ SETPOINT FOR IHX PRIMARY OQUTLET TEMP
81090 -0.1230 , 0,8530/ LOW PRIMARY SODIUR FLOW
81100 .147,-1.0,1.0,-1.0,.0075,.05/ G1-G6 (PRLYARY TO INT FLOW RATIO)
81110 1.120,.71/ MAX AND MIN STEAM DRU¥ LEVEL SETPOINTS
81120 620.0/ SETPOINT FOR HIGH EVA OUTLET SODIUH TEMP
8113p 19,0/ SETPOINT FBR REACTOR OUTLET NGZIZLE SODIUM TEMP
8114D 0.204 LOW PRINARY LDOP SODIUM FLOW SET POINT
81150 0.2/ LOV IHT LOGP SODIUNH FLOW RATE
81170 1.0163, -0.3363/ LOY SECONDARY SOOIUM FLOW
81180 0.2/ HIGH HEUTRON FLUX CHANGE RATE
81190 -90.0511, 0.8711/ L0W PRIMARY PUHP ROTATIONHAL SPEED

¥2000 1.0,.01/ FBHFXL,FBCRDZ

82000 1.0,0.0/ FBHFXL,FBCRDZ

82010 010, 0.5, 1.00, 1.00, 0., 1.00, -3.81E-3, 3.B1E-3, 4,23/CBNK1
8201D 020, 1.00, 1.60, 1.00, 0., 1.00, -3.81E-3, 3.81£-3, 11.6/CBHK2
¥2010 030, 1.00, 1.00, 1.00, 0,, 1.00, -3.81E-3, 3.81E-3, 0.00/CBHK3
83010 101, 0,3,60.0,1.085,1.11688,.065,5.34,5.34,1,0,30,,.2067725,1200./
83010 201, 0,3,60.0,1.085,1.0397,.065,5. 34 5.34,1.0,30.0,.2067725,1200./
84000 3, 3, 1, 3, 1, 1, 14

84010 111, 0,1.0,0.05,0.0,10.90,-10.0,0.01,1.0,0.2,0.88,0,12,0.0/ P,C1,L1
8401D 121, 0,0.375,0.8,0.0,10.0,-10.0,¢,01,1.0,0.5,0.0,1,0,0,0 / P,C2,L1
84010 131, 0,1.0,0.02,0.0,10.0,-10.0,0.01,1.0,0.02,0.0,1.0,0.0 / P,£3,L1
84010 211, 0,1.0,0.02,0.0,10.0,-10.0,0.01,1.0,0.15,1.0,0.0,0.6/ 1I,Ci,L1
8401D 221, 0,1.752€-5,.02,.0,10.,-10.,.01,1.0,0,5,0,6,1,0,0.6/  1.€2,11
84010 231, 0,1.0,0.02,0.0,10.0,-10,0,0,01,1.0,0.02,0.0,1.6,0.0/ 1,£3,L1
84010 311, 0,1.0,0.0,0.0,10.0,-10,0,0.01,1.0,0.02,1.0,0.0,0.0/ FP, 61,11
84010 411, 0,1.0,0.0,0.0,10.0,-10,0,0.01,1,0,0.5,0.5,0.0,0.0/  FV,C1,11
8401D 421, 0,-1.0,0.9,0.0,10.0,-10.0,0.0,1,0,0,5,1.0,0,0,0.0/  FV,£2,L1
84010 431, 0,1.0,9.0,0.0,10.0,-10.0,0,01,1,0,0,5,1.0,0.0,0.0/  FV,€3,L1
84010 510, 0,1.0,0.0,0.0,10.0,-10.0,0.01,1.0,0.15,1.0,0.0,0.0/ TV,E1
84010 610, 0,1.0,0.0,0.0,10.0,-10.0,0.01,1.0,0.15,1.0,0.0,0.0/ BY,C1
$401D 710, 0,1.0,0.0,0.0,10.0,-10.0,0.01,1.0,0.15,1.0,0,0,0.0/ RV,C1
84010 810, 0,2.0,0.0,0.0,10.0,-10,0,0,01,1,0,0.2,0.93,0.17,-0.1/ P,C51
54010 B20, 0,2.0,0.0,0.0,10.0,-10.0,0.01,1.0,0.2,0.489,0.11,0.0/ P,C52
84010 830, 0,1.0,1.0,0.0,10.0,-10.0,0.01,1.0,0.05,0.0,1.60,0.0¢/ P,C53
¥
¥ ---- 9000 INPUTS ----
¥ ommmmmmnee SIMULATION TIME AMD PRINTOUT INTERVALS  ----=------=-----
¥90010 150.0, 1.0, 0.000002, 999.0,
¥ 0.25, 4.0, 1.0, 10., 2.0, 100.0, 4.0, 300.0, 16.0, 99999,0/
¥
90010 54000,0, 50.0, 0,000002, 999998.0,

4.0 , 20.0 ,

8.0 ., 340.0 ,

64.0 . 2260.0 ,

128,0 , 16800.0 ,

Figure 3-1 {(Continued)
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256.0 » 999999.0
¥90010 30000.0, 50.0, 0.000002, 999599.0,

¥ 4.0 R 20.0 ,

¥ 8.0 . 340.0 ,

¥ 16.0 . 2260.0 ,

¥ 32.0  , 16800.0 ,

¥ 256.0  , 99999.0 /

90020 0.001, 0.001, 0,02, 0.02f ACCPTANCE LHT(ALW
30030 0.01, 0.01, / ACCEPTANCE LIMIT(INTERFALE)
90040 1, 1, 1, 1, 1, OF CALL -- LPCTHML) ;LPCHYD) ; SG;FUEL; IN-V CL;PPSIPCS
90050 1, 1, 1, 1, 1, 1/ PRIAT - po.

20080 0, 0, 0, O/ DUMP -- COMMON & CONTAINERS

¥

STOP

END

Figure 3-1 (Continued)
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REFERENCE DATA FOR LOHS ACCIDEHT  14CH

ov OLDATA
10 994
20 of
30 -3, 70, &0 ¢/
sTOP
0V TRHREG
1010 86400.0, 50.0, 0.000002, 999995.0,
4,0 ’ 20,0 ,
8.0 . 340.0 ,
64.0  , 2960.0 ,
123.0 . 16800.0 ,
256.0 , 999999.0/
¥1010 12000.0, 50.0, 0.000002, 999999.0,
¥ 4.0 ,  20.0,
¥ 8.0 . 340.0 ,
¥ 16,06, 2260.0 ,
¥ 32.0 , 16800.0 ,

¥ 256.0 , 999999.0/
1050 1, 1, 1, 1, 1, U
sToP

END

Figure 3-2 Input data for re-start analysis of Monju PLOHS using SSC-L
(file unit #5).
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LLGAS
T6DELY=999999.0,
Z6PBRE=5.5,
DELYCG=60.0
SENHD
2GYHOD
1GYOPT=0
VIMIP=2.0,
F16P1=0.0,
F16P2=0.610193826,
F1693=0.0,
Z1HAP=3.5,
VINAXP=15.93,
DRGYG=0.032,
DRGYID=0.89,
GYPHT=0,0,0.904,1.8,5.7,7.0,7.62,7.9,8.3,8.4,8.5,
GVVT=35,0,42.27,53.83,91.68,115.70,123.55,129.24,136.52,138.21,139.80,
GPYT=2.0,4.2,5.8,10.8,12.6,13.76,14.50,15.29,15.61,15.93,
LEND
BLPHOD
LOLPLE=1,
PGINHI=1,6268E4,
V6INN1=4017.7,
P6INLD=3.9298E5,
V6INLO=249.0,
P6HILD=3.76712E5,
WEHILD=550.4
BEND
BSTRCT
L5SUPP=0,
L5STRC=0,
FSSWGT( 1)=-0,197E-5,-0.304E-5, 0.559E-5, 2.722E-5, 4.059E-5,
F5SWGTC 6)= 4,0126-5, 2.539€-5, 0.193E-5,-0.623E-5,-0.242E-5,
FSSWGT(11)=-0,182E-5,-0.283E-5, 0.516E-5, 2.464E-5, 3.671E-3,
FSSYGT(16)= 3.626E-5, 2.284E-5, 0.173E-5,~0.550E-5,-0.224E-5,
FSSWGT(21)=-0,.161E-5,-0.271£-5, 0.395E-5, 2.128E-5, 3.205E-5,
FSSWGT(26)= 3,164E-5, 1.957€-5, 0:048E-5,-0.491E-5,-0.197E-5,
FSSWGT(31)=-0.135E6-5,-0.256E-5, 0.258E-5, 1.733E-5, 2.652E-5,
FSSWGT(36)= 2,618E-5, 1.594E-5,-0,011E-5,-0,444E-5,-0.163E-5,
FSSWGT(413=-0,111E-5,-0.268E-5, 0,124E-5, 1.348E-5, 2.101E-5,
FSSWGT(46)= 2,078E-5, 1.250E-5,-0.052E-5,-0.377E-5,-0.129E-5,
F5SWGT(51)=-0.07BE-5,-0,264E-5,-0.159E-5, 0.649E-5, 1.127E-S,
FS8WGT(56)= 1.115E-5, 0.509€-5,-0.246E-5,-0,329E-5,-0.095E-5,
FSSWET(61)=-0,050E-5,-0.215E-5,-0.466E-5,-0,254E-5,-0.131E-5,
FSSWGT(66)=-0.137E-5,-0.271E-5,-0,489E-5,-0.253E-5,-0.068E-5,
F5SWGT(T1)=-0.040E-5,-0.184E-5,-0.448E-5,-0.347E-5,-0.292E-5,
FSSWGT(T6)=-0,296E-5,-0.360E-5,-0.465E-5,-0.215E-5,-0,054E-5,
F55WGT(81)=-0,017€-5,-0,080E-5,-0.297E-5,-0.437E-5,-0.533E-5,
FSSWGET(86)=-0,521E-5,-0.403E-5,-0,260E-5,-0,074E-5,-0.019E-5,
F5SWGT(91) =-0.005E-5,-0,024E-5,-0,081E-5,-0.129€-5,-0,162E-5,
F55WGT(96)=-0.159€-5,-0.119E-5,-0.071E-5,-0,022E-5,-0.006E-5,
FSSWET(101)=-0.001E-5,-0.006E-5,-0,020E-5,-0,032E-5,-0.040E-5,
F5SWGT(106)=-0.039E-5,-0.029E-5,-0,017E~5,-0,006E-5,-0,001E-5
SEND
4PVKR
L1PWHR = O,
L2PWHR = 0,
Y1TI=10%0.2 ,
Y2T1=10%0.2 ,
T14=328.0,
T2A=328.0,
F1EHXP=1.0E-6,
ITRMAX=50,
F1B0=3%0.0,
F2B0=340.0,
B16$=290.0,
B2G$=290.0
BEND
ENOLHX
S9LOHS=9999999.0,
$9PHSP=9999999,0,
S9N056=9999999,0
BERD
BACS
S20AC5=94.0,
S2LOAF=94,0,
S2BVOP=94.0,
$2STRT=94.0,94.0,94.0,
S2LHT$=9999999.0,9999999.0,9999999,0,
N2ACS0=1,

Figure 3-3 Namelist input data for the Monju PLOHS analysis using $SC-L
(file unit #4).
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T2CHST~473.15,

LOABRA=-1,

F10RGN=3.0,

FIFLNL=3.0,

HTABLE=4,

TIMTAB=0,0,1.0, 501.0, 999999.0,
FLYTABa-€.1,-0.1,-0.1,-0.1,
TEMTAB=313.15,313.15,313.15,313.15,
A2STLK=5.147,

T2AIRE=313.0,

T2A0RE=473.0,

W2NREF=65.28,

T2NIRE=774.0,

T2HORE=598.0,

W2AREF=-93.1,

P2AREF=2352.0,

T2AllC=313.0,

T2A01C=714.6,

H2STCK=11.0,

TAU2=0.4391,

F28TC1=-0.316,
AOLROS=0.09599476,12.3,0.105,
DOWET=8.649,454.6,
XOHODE=0,805,0.16235,6,805,
WTHICK=0.0032,
VOOLUM=0.5516,7.2,0.5516,7.2
BEND
&DRACS

L1DRAC =0,

F1DLOP=1.0,

S1DRC$=999999.0,
T1NKHR=506,15,

TiNKER=462.15,

W1NKR=34.17,

T1HAIR=517.15,

T14AOR=473.15,

Y1KHI=0.0191,

Y1KK0=0.0217,

CINTB=174.0,

STAUN=31,60,

STAUK=14,7778,

$1TAU=18.6568,

Z1UPL=-0.275,

Z1LPL=4.09,

I1DHX=3.40,

Y1NAH=38.022,

YINACS61.491,

ZiNAH=-4.07,

ZANAC=0.54,

X1NA=0,1023,

X10HSL=0,029,

N1EMPD=4,
P1EMPD=0.0,0.1,1.0,1.0,
T1EMPD=0.0,1.0,120.0,999999.0,
P1REFP=211327.0,

NZEMPD=4,

P2ENPD=0.0, 0.0, 1.0, 1.0,
T2ENPD=0.0, 5.0, 120.0, 9$9999.0,
P2REFP=352878.0,

A1DHY=0.11,

PIFCD=0.0,

WIHARS34. 44,

Z15TAK=15,1,

A1STAK=3.61,

F1DRK=0.0,

F15TAK=-392.0,

Y1AR=20,56,

T1AIR=313.15,

T1ADR=415.15,

N1DAHP=8,

N1DCOS=6,

H1DFIN=2,

R1iAREA=0.05,

RIDFIN=1.0,

R10C05=1,0,

N1FANH=4,

P1FANH=0.0, 0.0, 1.0, 1.0,
TIFANH=0.0, 0.0, 120.0, 999999.0,
Y1DHTB=3.830,

Z1HKH=15.651,

Figure 3-8 (Continued)
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ZINKC=17.281,

Z1NHX=2.20,

Y1HKC=64,999,

Y1NKH=48.531,

Y1NHT8=22,23,

X1NK=0.1023,

X1NHT8=0.0276,

A1NHTS=0.025128

T1HKH=473.15,

TINKC=473.15,

T1AI=313.15,

T1A0=313.15,

T15T=313.15,

F1NK=10.3,

V1A=0.0,

W1NA®D.0,

TINAI=473.15,

T1HAD=473.15,

P2FAND=0.0,

F1DRNK = 0.0,

L1DRCS=6,

HiDRCS=21,

L2DRCS=11,

N2DRCS=23,
GIDRCS(1,13=0.821942E-2,11.481,0.0,
G1DRCS¢i,2)=1.891792€-2,0.850,0.0,
G1DRCS(1,3)=1,891792F-2,5.129,~5.129,
G1DRCS(1,4)>=1.891792€-2,3.827,0.0,
G1DRCS€¢1,5)~1,891792€-2,2.523,-2.523,
Gi1DRCS(1,6)=1.804792E-2,10.632,0.0,
G10RCS(1,7)=1.891792€6-2,0.500,-0.5,
G1DRCS(1,8)=1.891792E-2,4.763,0.0,
G1DRCS(1,9)=1.891792E-2,1,365,-1.365,
G1DRCS(1,10)=1,891792€E-2,1.050,0.0,
G1DRCS(1,11)=1,891792E-2,7.100,0.0,
G1DRCS(1,12)=0.887476E-2,0.839,0.0,
G1DRCS(1,13)=0.887474E-2,3.756,3.756,
G1DRCSC1,14)=20.887476E-2,4.300,0.0,
G1DRCS(¢1,15)=0.8874T76E-2,1.176,1.176,
G10RCS¢1,16)=0.887476E-2,1.900,0.0,
G1BRCS(1,172=0.887474E-2,9.806,9.806,
GiDRCS¢1,18)=0,.887476E-2,%.170,0.0,
G10RCS(1,19)=0.821942E-2,9,193,0.0,
G1DRES(1,20)=0,821942E-2,1.830,-1.830,
G1DRCS5¢1,21)=0,821942E-2,0.953,0.0,
G2DRCS{1,1)=0.B87476E-2,0.794,0.270,
G2DRCS(1,2)=0.887476E-2,3.756,0.0,
G2DRLS(1,3)=0.887476E-2,0.845,0.845,
G2DRCS{1,4)=0,887476E-2,3.945,0.0,
G2DRCS(1,5)=0.887476E-2,3.901,0.0,
G2DRCS(1,6)=0.887476E-2,1.072,1.072,
G2DRCS(1,7)=0.887476E-2,13,050,0.0,
G2DRCS(1,8)=0,887476E-2,4.228,4.228,
G2DRCS(1,9)=0,887476E-2,1.300,0.0,
G2DRCS(1,10)=0,887476E-2,8.550,8.012,
G2DRCS¢1,11)=0.887476E-2,7.090,0.0,
G2DRCS(1,12)=0.887476E-2,5,836,0.0,
G2PRCSCY,13)=0,887476E-2,5.173,-5.173,
G2DRCS(1,14)Y=0,887476E-2,0.800,0.0,
G2DRES(1,15)=0.887476E-2,2.032,-2.032,
G2DRCS(1,16)=0.887476E-2,0.800,0.0,
G2DRCSC1,17)=0.887474E-2,12.726,0.0,
62DRCS(1,18)=0,08747T6E-2,2.489,-2.489,
62DRCS(1,19)=0.887476E-2,13.900,0.0,
62DRCS(1,20)=0,887476E-2,1.055,-1.055,
G20RCS(1,21)=0.887476E-2,3.981,0.0,
G2DRCS(1,22)=0.887476E-2,10.464,0.0,
G2DRCS(1,23)=0.887476E-2,0.143,-0.143
LEND

&ISAHT

ANF(1) = 18.0, 30.0, 42.0, 42.0, 66.0, 90.0, 90.0,100.0, 108.0, 120.0,
ANFC11)= 132.0, 132.0 ,0.0
REND

Figure 3-3 (Continued)
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Secondary coolant temperatures at IHX inlet and outlet.
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Figure 3-6 Coolant temperatures at fuel and blanket subassembly exits.

2500, O
2606. O

2008, 0
2000, 0

ibu0. v
1500, O

{(KG/SEC)
1
(KG/SEC)

FlLOow
1000, 0

FLOW
1000. 0

MASS
s00. O
L)
MASS
500. O
7=

N —_— ‘ o ) N— — - !
g. ¢ 5.0 10. 0 13. 0 6.0 5. ¢ 10. 0 135.
TIME (HOUR) TIME (HOUR)

(2) Calculated using SSC-L Cyecle-41 (b) Caleulated using SSC-L Cycle-42

Figure 3-7 Total mass flow rate in the reactor core.
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LOPL ANALYSIS 14CH (GUILLOTINE} + PONY HOTOR FAIL TO SYART zmasCASEqwux

OV VESSEL
iD 14, 4, 14, 14, 14, 14, 4, 14Ry CORE RADBLA CR M.SHIELDING
20 1, 8R, 2, 3R, 3, &4, 2R/ FUEL PIN TYPE
30 0.1046, ¢.067839, 0.12764, 0.11907,

0.13445, 0.19528, 0.06581, 0.10968,

0.040467, 0.020263, 0.009786,

0.002034, 0.003081, 0.0 { TOTAL POWER = 1,0000
4D 0.087984, 0,055008, 0.104930, 0.097641,

0.113331, 0.185625, 0.066844, 0.100945,

0.055594, 0.030656, 0.013%69,

0.037852, ¢.012589, 0.036832 / TOTAL FLOW = 1.0

30 18, 12, 24, 24, 30, 42, 18, 30, 52, 60, 60, 19, 326, 1/ KO. OF SA
7D 2.15148E-05, BR, 4.81967E-05, 3R, 1.964E-04, 1.54359E-3,

0.43079 i AREA[ROD
80 .¢03222, 8R, .004132, 3R, .0077, .007348, 6.2E-3/ HYDRAURIC DIAMETER
110 9.0, 14R! d FUEL INMER RADIUS

120 .0027, 8R, .0052, 3R, .D0&3, .045, 0.0027/ FUEL OUTER RADIUS
130 .00278, 2R, .0053, 3R, .00645, .0455, 0.00278/ CLAD IHNER RADIUS
140 .00325, 8R, .0058, 3R, .00845, .0505, 0.00325/ CLAD OUTER RADIUS

150 .0, 14R/ LB INNER RADIUS
16D .0027, 8R, .0052, 3R, .0063, .045, 0.0027/ LB DUTER RADIUS
17D 0.0, 14R¢ U8 IHRER RADIUS
180 .0027, B8R, 0.0052, 3R, .0063, .045, 0,0027/ U8 OUTER RADIUS
180 1.0, 13R, 0.0/ FRAC. HT TO STRUCTURE
20D 0.40548E4, 14R/ = 5AS 3D FUEL/LLAD CONTACT HEAT TRANSFER
210 5.0000E6, 14R/ FISSION GAS PRESSURE
230 0, 0.0, 14R, 0.0, 5.304E5, 4266.67, 25, 25, 0.0001, 0.01, 14000,/

¥ 4.86 + STATIC CORE FLOW
240 143.3, 1.1982E8, 26205.3, 39.4, 0.0/ LOYER PLENUM

250 1, 300.0/

27D 0.0, 0.0, 1.5, 5.7, 11.7, 6.4, 16.23817/ VOL{GV)=110 ELEVATION

280 37.46, 10,1737, 0.6, 37.46, 28.498, B0.9086, 5.552T64, 14., 1400.,
560.0, 0.23, 0.0, 0.999, 6.2086E7, 1.425E7, 12.8E7/U PLENUH JGG
29D 0.43079,0.43079,6.26-3,6.2E-3,-3.961887E5, 10000.0/Y0K  BYPASS JGG

30D 0.316, 0.25, -16.15, 24.96, -8.55, 0,3/ FRIC & Hu #
¥ o-meomee- LNLET ORIFICE ZONE AND SA TOP 31D = 34D ~-------veceamao—u ¥
¥310 0.06, 14R/ INLET ORIFICE ZONE
310 t.151, 1484 IHLET ORIFICE ZOHE
320 0.0 , 0.0) , 148/
330 T2627.7, 114535.9,
142311.1, 180391.6,
214055.6, 136127.9,
222103.5, 260282.1,
47208,0, T1940.7,
78418.3, 2846.2,
26401.2, 0.0/ P DROP(FRICTION) AT INLET NOZZLE
340 0.0, 14R/
260D (LI}
390 L
410 14, .0 ¢

1010 0.0, 0.35, 0.93, 0.3, 1.16, 0, 2, 6, 2, 4, 1.2108, 47.2302, 60, 70,

40, 0.93, 0.95, 0.97,

50, 0.85, 0.95, 0.97,

AD, 0.93, 0.95, 0.97,

169, 0.00132, 0,1046, 0,003, 1.15¢ CORE I&Il
102p 0.0, 0.0, 0.0, 1.58, 1.16, 0, 0, 0, 10, 4, 1.1207, 21.63793, 60,70,

6, 0.0, 0.0, 0.0,

0, 0.0, 0.0, 0.0,

40, 0,93, 0.95, 0.97,

61, 0.00136, 0.1046, 0.003, 1.15/ RAD BLANXET
1030 0.0, 0.6, 2.74, 0.0, 0.0, 0, 0, 14, 0, 0, 1.0769, 17.7515, &0, To,

0, 0.0, 0.0, 0.0, .

51, 1.0, 1.0, 1.0,

0, 0.0, ¢.0, 0.0,

19, 0,0012, 0.1046, 0.003, 1.15¢ ) CDNTROL RODS
1040 0.0, 0.0, 2.74, 0.0, 0,0, 0, 0, 14, G, 0, 1.0769, 17.7515, 60, 70,

¢, 0.0, 0.0, 0.0,

51, 1.0, 1.0, 1.0,

0, 0.6, 0.0, 0.0,

1, 6.0012, 0.1046, 0.003, 1.15¢ BYPASS REGION
L A b AXIAL POVER SHAPE FOR EACH CHAHMEL ==-------c-caranaas ¥
¥ AXIAL POYER SHAPE 1
201D 1.9764E+01 , 7,3429E+01 , 1.5980E+02 , 2.5019E+02 , 2.9211E+02,
2.9828E+02 , 2,6887E+02 , 1.834TE+02 , 5.6018E+01 , 9.5238E+00,
0.¢, 4R/
¥ 2
2020 1.8873E+01 , 7.0524E+01 , 1.7644E+02 , 2.5B46E+02 , 2.8676E+02,
2.8101E+02 , 2,4081E+02 , 1.5316E+02 , 5.2872E+01 , B.4091E+00,
0.0, 4R/

Figure 3-8 Input data for the Monju LOPI analysis using SSC—L (file unit #5).
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¥ 3
203D 1.6374E+01 , 6,4992E+01 , 1.6614E+02 , 2.4532E+02 , 2.7296E+02,
2.6778E+02 , 2.2989E+02 , 1.4TB3E+02 , 5.2436E+01 , 9.0192E+00,
0.0, 4R/
¥ 4
204D 1.4827E+01 , 6.0321E+01 , 1.5536E+02 , 2.2980E+02 , 2.5589E+02,
2.5116E+402 , 2.1528E+02 , 1.3684E+02 , 4,7133E+01 , T.5426E+00,
0.0, 4R}
¥ 5
205D 1.2085E+01 , 5.2970E+01 , 1.3963E+02 , 2.0810E+02 , 2.3236E+02,
2.2835E402 , 1.9581E+02 , 1.2432E+02 , 4.2590E+01 , 6.6710E+00,
0.0, 4R/
¥ 6
206D 8,T823E+00 , 5.0390E+01 , 1.4264E+02 , 2.1559E+02 , 2.4284E+02,
2.3906E+02 , 2.0581E+02 , 1.3213E+02 , 4,5420E+01 , 6.4821E+00,
0.0, 4R/
7

¥
2070 5.8087E+00Q

3.8246E+01 ,

1.113%E+02

»

1.7035E+02

1.9138E+02,

1.8B66E+02 , 1.6291E+02 , 1.0515E+402 , 3.5116E+01 , 4.9619E+00,
0.0, 4R/

¥ 8

208D 5.80B7E+00 , 3.B8246E+01 , 1.1139E+02 , 1.TO35E+02 , 1.9138E+02,
1.8866E+02 , 1.6291E+02 , 1.0515E+02 , 3.5116E+01 , 4.9619E+00,
0.0, 4R/

¥ 9 '

209D 1.5439E+01 , 3.4228E+01 , 6.3835E+01 , B.8600E+01 , 9.9750E+01,

' 9.8421E+01 , 8.5038E+01 , 6.0103E+01 , 3.2132E+01 , 1.4764E+D1,
0.0, 4R/

¥ 10

2100 7.7T138E+00 , 1.5692E+01 , 2.7584E+01 , 3.T442E+01 , 4.2021E+01,
4,1502E+01 , 3.6058E+01 , 2.6125E+01 , 1.4901E+01 , 7.3445E+00,
0.0, 4R/ .

¥ 11

2119 4,1792E+00 , 7.8980E+00 , 1.3272E+01 , 1.7680E+01 , 1.9757E+01,
1.95306+01 , 1.7075E+01 , 1.2628E+01 , T.557RE+00 . 4.14T4E+D0,
0.0, 4R/

¥ 12

212D 1.9210E+01 , 14R/

¥ 13

2130 2.2420E+01 , 14R/

214D 2.2520E+01 , 14R}

301-3140 1.0, 4RS RADIAL POWER PROFILE

A01-4080 0.98%, 0.009, 0.004/ FRAC.POWER FUEL/CLAD/SDDIUN

4094110 0.975, 0,01, 0.005¢

412-414D 0,69, 0.1038, 0.0378/

501-514D 80, .95, 8

1,

.03, 82, .02/

¥oib 89, 0.0556, 81, 82353, 82, 1209 F

#o20 80, 0,0399, 81, .8372, 82, 1229} 1

¥030 80, 0,0510, 81, .8275, 82, .1215} 5

¥040 80, 0.0550, 81, .B241, B2, .1209/ 5

¥050 80, 0.0612, 81, .B8186, 82, .1202/ 1

yoeb 80, 0.0552, 81, .B239, 82, .1209/ o

¥070 80, 0.0656, 81, .8147, B2, .1197/ ]

¥080 80, 0.0799, 81, .8023, &2, .1178/

¥090 80, 0.0399, 81, .8372, 82, .1229/ G

¥100 80, 0.0399, &1, .a3ve, 82, .12294 A

¥11D 80, 0.0399, 81, .8372, §2, .1229f S

¥12D 80, 0.9500, 81, .0300, 82, .0200/ .

¥i3D 80, 0.9500¢, 81, .0300, 32, .0200/ "

0V NALOOP

10 2, 00006, 16, 26, 9, T, 3, 18, 00008, 12, 5, 4, 3, 8, 10, &, 16/
20 1,2

¥ FILE HALOOP --------m-m--mmemmsoemmmme

1000 3174, 0.0191, 0.0217, 1.984, 0.1, 9.92, 8870.0,
47.0, 1.4147, 0.0, 0.0, 70/
1010 -1, 0, 0.0, 0.0, 0, 0.0, 0.0, 0.0, O.0/

IHX

1020 2.0, 3.66, 0.0, 6.18, 13.8, 5.4, 3.6, 13.5/ IHY PL
1039 90.0, -90.0, -90.0, 90./ IHX PL
1040 11.18, 0.5398, -90./ IHX CENTRAL DOWHCOMER

1050 0.001, 1.SE-6, 1.5E-6/

CONV CRIT.
L b PRIMARY PUMP HEAD & POLYNOHIAE

1100 6, 1.264, -0.065, 0.118, -0.331, 0.090, 0.124/
1110 0, 1, 6894.76, 17.26, 22.64, 9989.9/
1120 92,0, &37.0, 1.66147, 19002.2, 2.329, 0.74,

£82.28/PORY HOTOR TORQUE PRIMARY PUMP

¥ omeoemmemeonas SEC PUMP & SURGE TANK

SURFACE ROUGHNESS

CHECK VALVE

1220 54.0, 1100.0, 1.18866, 6105.4, 3.1, 0.536, 14.975, 0.274,
?1.64/@2PYT@:PONY MOTOR TORGUE 2-RY PUMP
100tD 4, 5, 2, 7, 7, 2, 1, 4, 5, &

Figure 3-8 (Continued)
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10020 0.00, 3174, -3.2472E4J IHX
10030 3.136E+4, 0.0, 4.25026E3/

¥ o-mmemmmmmmooos PRIMARY LDOP PIPINGS -=--=-=======osmomooooonnnanooos
¥ PIPE HUMBER= 1.

11010 0.91282, 34.3, 0.7906, 0.0111, 18.79, 90.0, 17,14, 0,9458,13R

¥ PIPE NUMBER 2. ;
11020 0,0, 5.00, 06,0352, 0,011, -90., 26R/ DM FOR LHX B 15
¥ PIPE HUMBER= 3,

11030 0.22600, 18.40, ©.7906, 0.0111,

-35.02, 8.249, 90.00, 90.00, 90.00, 20.89, 0.000, 0.000,
0.0/

% PIPE NUHBER= 4.

11040 0.23931, 13.61, 0.7906, 0.0111,
-90.00, -89.83, -89.94, -0.8843, 27.62, 89.94,
0.0/

¥ PIPE HUMBER= 5,

11050 0.096971, 7.09, 0.581, 0.0695,
45,8823, 12.1315, 0.0/

% PIPE HUMBER= 6,

11060 2.82489, 31.0, 0.581, 0.0095,

-0.5262, 10R, -58.29, -90.0,4R, -49.04, 0.0, 0.0/

¥ ommeemmo e SECONDARY LDOP PIPINGS -~=~----=-=—----=-c-=-=o-ome

% PIPE MUMBER= 1.

12010 1.727, 161.8, 0.5398, 0.0095, 0.593429,2R, 0.593489,
-0.049095, -1,054293, -1.054234,. -1.054293, -1,0542%4,
-1.054293, -1.054234, -1.054234, 0.0/

¥ PIPE NUMBER= 2,

12020 1.906, 36.4, 0.5308, 0.0095, -0.74497, -0.74488, 62.2935,
11.4087, 0.0 7

¥ PIPE NUMBER= 3.

12030 1.165, 7.50, 0.5398, 0.0095, -89.980, -36.788, 0.1640%, 0.0/

¥ PIPE NUMBER= 4.

12040 0.0, 3.85, 0.5398, 0.0095, 1.11595, 1.11640, 0.0/

¥ PIPE NUMBER= 5.

12050 1.008, 35.67, 0.3055, 0.0065,

0.0, 28, 22.8612, 54.0889, 0,0, 20,8882, 58,6536, 31.2310/
¥ PIPE NUMBER=  &. -

12060 1.854, 34.389, 0.3055, 0,0065,

-81.7431, 0.0, -22.6911, -3.9918, -90.0, -24.3102, -16.2462,
~90.0, -26.1669, 0.0/

¥ PIPE HUMBER= 7,

12070 0.5158, 19.92, 0.5398, 0.0095, 0.304588,2R, 75.9394,
89.7963, 89.6961, 0.0/

¥ PIPE HUMBER= 8.

12080 1,522, 154.00, 0,5398, 0.0095, -36,2379, -0.57547,
-0.0045131, 0.614645, 0.614730, 0,614645, 0.614730,
0.614730, 0.614545, 0.614730, 0.614645, 15.0587, -1.0705,3R,
0.0¢

0V STHGEN

10 1, 1, 2, 38,6 , 0.3164, 3.9E-6, 1, 1/

i 2, 1, 2, 55.77, 0.2074, 6.0E-6, 2, 1/

10 3, 1, 2, 52.1 , 0.2519, 5.0E-6, 2, 1/

tb 4, 1, 2, 25.28, 0.2519, 5.06-6, 2, 1/

B 5, 1, 2, 29.5 , 0.2842, 4.,56-6, 1, U4

10 6, 1, 2, 12.7 , 0.5398, 3.9E-6, 1, 1/

10 7, 1, 2, 76.68, 0.5398, 3.9E-6, 3, 1/

1D 8, 1, 2, 15.0 , 0.5398, 3.96-6, 1, i/

¥ - FEED WATER HEADER -

¥ .
101p 101, 2, 2.102, 0.3164, 0.0, 1.0, 41.14, 1/
1030 101, 1/

1020 101, 2/

1020 101, 3/

1110 101, 1, 1.,0.0/

¥

¥ - SEPARATOR -

¥
1010 102, 1, 7.0, 8.0, 0.0, 1.0, 48.%, 1/
1030 102, 1/

1020 102, 27

1110 102, 1, 1., 0.0/

¥ - STEAM HEADER -

101D 103, 2, 12.63, 0.408, 0.0, 1.0, 41.6, 1/ -
1620 103, 17

103D 103, 27

1630 103, 37
1110 103, 1, 1., 0.0¢4
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- EVAPORATOR -

0tD 301, t, 2, 3, 4, 64.4, 0.02344, 0.0318, 1.76565, t.0F10,
3.0E-6, 140, 19, 71, 3, 0, 1, 1.93, 1.0, -1., 1}

¥
¥ - SUPER HEATER -
¥
3

01D 302, 1, 2, 3, 4, 28.9, 0.0241, 0.0318, 1.753, 1,0E10,
3.0E-6, 147, 9, 71, 3, 0, 1, 2.128, 1.9, -1., 1!

¥
¥ - FEED WATER INLET -
¥

4020 401, 1/ .
411D 401, 315.83, 513.16, 0.9, 999/

¥ - OUTLET TO TURBINE -

401D 402, 1/
4110 402, 0.0, 0.0, 12.54E6, 999/

L] = SODIUH THLET FROM INTERHEDIATE LOOP-1 -

402D 403, 1/
411D 403, -1.0, 0.0, 0.0, 1/

¥ - SODTUM OQUTLET TO LOGP-1 -

401D 404, 1/
411D 404, 0.0, 0.0, 0.0, 17

¥ - TURBINE THROTTLE VALVE -

5010 501, 1, 2, t.0, 0.46, 3.0E-6, 1, 0.165, #1.5, 1.0, 1.0, Of
5210 501, 1.0E-6, -999, 0.0, ¢.0, 0.0, 0.0/

¥

¥ LODP2

¥ = PIPE RECORD -

¥

10 22, 1, 2, 55.77, 0.2074, 6.0E-6, 2, 2/
10 23, 1, 2, s2.1 , 0.2519, 5.0E-6, 2, 2/
1D 24, 1, 2, 25.28, 0.2519, 5.0E-6, 2, 2/
10 25, 1, 2, 29.5 , 0.2842, 4.5E-6, 1, 2/
ib 26, 1, 2, 12.7 , 0.5398, 3.9E-6, 1, 2/
10 27, 1, 2, 76.68, 0.5398, 3.9E-6, 3, 2/
ib 28, 1, 2, 15.0 , 0.5398, 3.9E-6, 1, 21
¥

¥ = SEPARATOR -

¥

i010 122, 1, 7.0, 8.0, 0.0, 1.0, 48.1, 2/
1030 122, 1/

1020 122, 2/

1110 122, 1, 1., 0.07

¥ - EVAPDRATOR -

3010 321, 1, 2, 3, 4, 64,4, 0.02344, 0.0318, 1.76565, 1.0E10,
3.0E-6, 140, 19, 71, 3, 0, 1, 1.93, 1.0, -1., 2/

- SUPER HEATER -

01D 322, 1, 2, 3, 4, 28,9, 0.0241, 0.0318, 1.753, 1.0£10,
3.0E-6, 147, 9, 71, 3, 0, 1, 2.128, 1.0, -1., 2/

¥ .
2 = SODIUM INLET FROM INTERMEDIATE LOOP-2 -
¥ .

4020 423, U/
4110 423, -1.0, 0.0, 0.0, 2/

¥ - SODIUM DUTLET TO LDOP-2 -

401D 424, 14
411D 424, 0.0, 0.0, 0.0, 2/

¥ - FLOW SEGHENTS -
621D i, 315.83 , 0,0/ FLOV SEGMENT 1
621D 2, 105.28 , 0,0/

2
6210 4, 105.28 , 0.0/ 3
6210 6, 1036.11, -6.9658E-2/ 4
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B 501, 315.83 , 0.0/ 5

b 22, 210.56 , 0.0/
b 24, 210.356 , 0,0/
D 26, 2072.22, -1.7414E-2/

&y

- JUNCTIODHS -
- WATER STEAH SIDE LOOF 1 -
b 23,83, 401, 1, 1, 1/
D 41.14, 1, 2, 101, 1/
D o41.14, 101, 3, 2, 1/
o 37.82, 2, 2, 301, 1/
b 50.10, 301, 2, 3, 1f
D 48,10, 3, 2, 102, 1/
D 48.10, 102, 2, 4, 1/
D 41.70, 4, 2, 302, 1/
D 50.26, 302, 2, 5, 1/
D 41,12, 5, 2, 103, 3/
D 41,12, 103, 1, 50, 1/
b 41.12, 501, 2, 402, 1/

- S0DIUM SIDE -
D 48.27, 403, 1, 6,
b 44.30, 6, 2, 302, 3/
D 41.70, 302, 4, 7, U
B 44.30, 7, 2, 301, 3/
b 37.82, 301, 4, 8, 1/
D 35.34, 8, 2, 404, U

- WATER STEAH SIDE LOOP 2 -
0 41.14, 10%, 2, 22, 1/
D 37.82, 22, 2, 321, U
D 5¢.10, 321, 2, 23, 1/
D as.10, 23, 2, 122, 1/
D 48.10, 122, 2, 24, 1/
D 41.70, 24, 2, 322, 1/
D 50.26, 322, 2, 23, 1}
D 41,12, 25, 2, 103, 27

- sopluy SIDE LDOP 2 -
D 48,27, 423, 1, 26, U
b 44,30, 26, 2, 322, 3!
b 41.70, 322, 4, 27, 1}
D 44.30, 27, 2, 31, 3
r 37.82, 321, 4, 28, 1/
D 33.34, 28, 2, 424, U

- GLOBAL DATA -
106 1.E-4, 40, 0, %999, 140.0ES5/
- KEY MODULE -

2D 103, 561, 999, 999¢
09 1, 999, 999, 302, 999, 301/
0p .2, 999, 999, 322, 999, 321/

OPBATA

T14.0E+6, 37

802.0, -670,0, 1422.224

-598.0, -778.0, 1036.11, 3.06, -1.569/
1.55E+5, 1.96133E+5, 13.375, 0.0, 0.0/
1, 4, 1, 1

MATDAT
109.7, -6.4499E-2, 1.1728E-5, 1630.22, -0.83354,
4.62838E-4, 1011.597, ~-0.22051, -1.92243E-5, 5.63769E-9,
370.9, 1644.2, -6.7511E4, 1630.22, -0.41674,
1.54279E-4, 11.35977, -5567.0, -0.5, 11.68672,
-5544.97, -0.61344, 1144.2, ~-2,4892, 220,65,
-0.4926, 0,001, 1.0£-5, 750.¢, -12130.0, 10.5/ SODIUM
------------- - FILE HMATDAT ----rmmmmmeemom oo
334.13, 21.6178, 5.381E-2, 0.0, 2.2, 0.0, 1741.79,
2.34856E-4, 0.0, 0.0, 0.0, 0,0, -46634,7, 9999.0, 9999.0,
2.25E-6, 2.5E-9, 0,0, 295.4, 9999.0, 9999.0, 2381.0, 0.0,

0.55, 2.5E-4, 400.0, 9999.0, 3R/ CR
4,9341695€1, -1,71228£-2, 0.8, 0.0, 460.59, 0.0, 7R, 7833.35/
0.3255, 0.0, 0.0/ THERMAL COHDUCTIVITY HE MONJU
0.01574, 0.0, 0.0/ AE
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820 0.02617, 0.0, G.0/ KR
¥
0V OLDATA
1D 99/

T o2b 99/
3D 2, 70 , 60/
sTOP
0V TRHDAT
10010 0, 0, 0.0975, 2900.0/ GD2 PRY PUHP ¢ M + P + HFG )
¥0010 o, 0, 0.0975, 1250.0/ GD2 PRY PUHP ( M + P + HFG )
R FILE TRHNDAT --ermommmmmmasmaccutvmnaaas
10020 ¢ , 0, 0.1, 225,07/ GD2 SRY PUMP ¢ H + P 2
L LR GUARD VESSEL VOLUME ==-ee-eeemcmmramcaronorommoonan
10030 2, 0, 35.0, 8.50, 0.0, 0,0811, 0.0, 0.0, 10R, 139.8/ GV
10040 0, O/ CHECK VALVE
11010 6, 17, 29.176 , 0.43221 , 0.5302, 2.376, 0.0/ PIPE BREAK 1RY
31010 401, 3, 1/
¥311tD 401, 0,0, 513.16, 315.83.
¥ 999.0, 513.16, 315.83J

31110 401, 0.0, 5t3.16, 315,83,
1.0, 513.15, 0.0 I

999.0, 513.16, 0.0 /

¥
3101D 402, 2, 2}
31110 402, 0.0, 756,16, 12.S4E§,
999.0, 756,16, 12.54E67
32010 101, 24
321tD 101, 0.0, 0.0,
999.0, 0.0/
32010 102, 2!
32110 102, 0.0, 0.0,
999,0, 0.0/
32010 103, 2/
32110 103, 0.0, 0.0,
999,0, 0.0/
33010 501, 0, O/
¥
50010 0, 6, 4.3BE-7¢ NEUTROH KINETICS
50020 0,931352, 8R, 0.918915, 3R, 0.999, 4R/ FRAC. FISSIOW
50030 8.02E-5, 7.75E-4, 6.72E-4, 1.33E-3, 6.11E-4, 1.67E-4/ H -TH GRP
50040 0,0130, 0.0312, 0.134, 0.347, 1.42, 3.7% DECAY CONSTANT
¥ omemmemeeno DECAY POWER 5005D3BYPASS 5100-:EACH CHANMEL -----------
50050 1.0 » 0.0,
0.93108 , 1.0,
0,77826 , 10.0,
0.66319 , 30.0,
0.60855 , 50.0,
0.57195 , 70.0,
0.53375 , 100.0,
0.46536 , 200.0,
0.42987 , 300.0,
0.38792 , 500.0,
0.36075 , T00.0,
0.33143 , 1000.0,
0.27293 , 2000.0,
0.24041 , 3000.0,
0.20660 , 5000.0,
¢.18652 , 7000.0,
0.17019 , 10000.0,
0.14518 , 20000.0,
6.13227 , 30000.0,
0.11764 , 50000.90,
0.10770 , 70000.0,
0.097149 , 100000.0,
0.034327 , 1000000,0,
0.010585 , 10000000.0,
0,0012935, 100000000.0/ BYPASS
5101-51080 1.0 , 0.0,
0.93108 , 1.0,
0.77026 , 10.0,
0.66319 , 30.0,
0.60855 , 50.0,
0.57195 , 70.0,
0,53375 , 100.0,
0.46536 , 200.0,
0.42987 , 300.0,
0,38792 , 500.0,
0.36075 , 700.0,
0.33143 , 1000.0,
0.27293 , 2000.0,
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0.24041 , 3000.0,
0.20660 , 5000.0,
0.18652 , 7000.0,
0.17619 , 10000.0,
0.14518 , 20006.0,
0.13227 , 30000.0,
0.11764 , S0000.0,
0.10770 , 70000.0,
0.097149 , 100000.0,
0.034327 , 1000000.0,
0.010585 , 12000000.0,
0.0012935, 100000000.0/ CORE
5109-5114D 1.0 , 0.0,
0.92931  , 1.0,
5.77416  , 10.0,
0.67747 , 30.0,
0.62898 , 50.0,
0.59656 , 70.0,
0.56266 , 100.0,
0.50080 , 200.0,
0.46765 , 300.0,
0.42701 , 500.0,
0.39956 , 700.0,
0.36897 , 1000.0,
0.30558 , 2000.0,
0.26949 » 30600.0,
0.23105 , 5000.0,
0.21169 , 7000.0,
0.19573 , 10000.0,
6.17187 , 20000.0,
0.15936 , 30000.0,
0.14307 , 50000.0,
0.13159 , 70000.0,
0.11855 , 100000.0,
0.029775 , 1000000.0,

0.0084823 , 10000000.0,
0.00094639, 100000000.0/ RADIAL BLANKET
I EEEGEEE Lt DOPPLER SODEUM IH ===---=--=cmmcmo oo ooanoe
¥ DOPPLER HA-1N 1
52010 -2.07429E-05,-7.47692E-05,-1,25766E-04,-1,890526-04,-2.38874E-04,
-2,29962E-04,-1,58216E-04,-7.53948E-05,-2.11855E-05,-3.49966E-06,
0.0, 4RY
¥ 2
52020 -1.33180E-05,-4.78526E-05,-8,13468E-05,-1,22289E-04,-1,54449E-04,
-1.48809E-04,-1.01732E-04,-4.31166E-05,-9,665586~06,-1.22903E-06,
6.0, 4RY
¥, 3
52030 -2.05608E-05,-7.73823E-05,-1.33590E-04,~2.02603E-04,-2,57666E-04,
-2.,48841E-04,-1.72897£-04,-8.,81705E-05,-2.73945E-05,-4,656290E-06,
0.0, < 4R}
¥ 4
52040 -1.82276E-05,-6.90705E-05,-1.21407E-04,-1.845216-04,-2,34806E-04,
-2.26798E-04,-1.55375E-04,-6.84096E-05,-1.64867E-05,-2.62288E-06,
0.0, 4R}
¥ 5
52050 ~1.66477E-05,-6.64085E-05,-1.21028E-04,-1.85174E-04,-2.36943E-04,
-2.29355E-04,-1.57567E-04,-7.02811E-05,-1.74465E-05,-2.86435E-06,
¢.0, 4Ry
¥ 6
52060 -1.35249E-05,-6.01388€-05,-1.02688E-04,-1.58892E-04,-2,05528E-04,
-1.99651E-04 -1.40735E-04 -7.75249E-05 -3.20075E-05 -6.12444E-06,
0.0, 4RJ
¥ 7
52070 -3.06222E-06,-1.44726E-05,~2.70259E-05,-4,30089E-05,-5.60860E-05,
-5.46330E-05,-3.89405E-05, -2, 23440E-05, -9, T4906E-06,-2.03106E-06,
¢.0, 4R?
¥ 8
52080 -5.10367E-06,-2.41209E-05,-4.50423E-05,-7.16802E-05,-9,34749E-05,
+9,10533E-05,-6.48997E-05,-3.72393E-05,-1.62486E-05,-3.38514E-06,
0.0, 4RI
¥ 9
52090 -5.05488E-06,-2.24310E-05,-6,99585E6-05,~1.16411E-04,-1.52789E-04,
<1,49152E-04,~1,06523E-04,-5.99778E-C5,-1.57971E-05,-3,70103E-06,
0.0, 481
¥ 10
52100 -2.18736E-06,-8.62792E-06,-2,44320E-05,-4.05765E-05,-5,32769E-05,
-%.20929E-05,-3.73476E-05,-2,13107E-05,-6 .35376E-06,-1,77072E-06,
0.0, 4R/
¥ 1 ‘
52110 -8.50647E-07,-3.03800E-06,-7.85699E-06,-1,28080E-05,-1.66827E-05,
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-1.635986-05,-1.,18393E-05,-6,88832E-06,-2.29152E~-06,-7.29120E-07,

0.0, 4R/
¥ 12
iz2120 0.0, 14R/ CONTROL ROD
¥ 13
52130 0.0, 14R4 H-SHIELDING
¥ - 14
52140 0.0, 14R/ BYPASS REGION
¥ osumsesssmmcere.— DOPPLER SODIUM BUT --=------c--c--coocmncmnoonn o
¥ DOPPLER NA-OUT 1

53010 ~-2.27VB0E-05, -7.5750E-05, -9.9260E-05, -1.3319E-04, -1.6138E-04,
-1.5476E-04, -1.0849E-04, -5.3700E-05, -1.7500E-05, -3,0620E-06,

6.0, 4R

¥ 2
53020 -1,4610E-05, -4.8340E£-05, -6.5310E-05, -3.7890E-05, -1.0625E-04,
-1.0193E-04, -7.1100E-05, -3.2140E-05, -8.B530E-06, -1.2500E-06,

0.0, 4R!

¥ 3
53030 -2.2850E-05, -7.9230E-05, -1.0539E-04, -1.4199E-04, -1.7311E-04,
~1.6640E-04, -1.1758E-04, -6.17T40E-05, -2.2070£-05, -3.9550E-06,

0.0, 4RY

4

¥

53040 -2.0269E-05, -7.0870E-05, -9.7900E-05, -1.3277E-04, -1.6175E-04,
-1.5533E-04, -1.0836E-04, -5.0240E-05, -1.4450E-05, -2.4560E-06,
0.0, 4R/

¥ 5

53050 -1.87T70E-05, -6.8960E-05, -9,8260E-05, -1.3394E-04, -1.6386E-04,
-1,5773E-04, -1,1043E-04, -5.1980E-05, -1.5572E-05, -2.7600E-06,
0,0, 4R}

¥ 6

53060 -1.5650E-05, -6.4480E-05, -8.3330E-05, -1.1414E-04, -1.4149E-04,
-1.3689E-04, -9.8390E-05, -5.6050E-05, -2.7120E-05, ~5.5410E-06,
0.0, 4R7

¥ 7

53070 -3.6460E-06, -1.6260E-05, -2.4440E-05, -3.5490E-05, -4.4690E-05,
-4,3400E-05, -3.1580E-05, -1,B660E-05, -9.3740E~06, -2.0620E-06,
0.0, 4R}

¥ B8

53080 -6.0760E-06, -2.7100E-05, -4,0740E-05, -5.9140E-05, -7.4480E-05,
-7.2330E-05, -5.2630€-05, -3.1100E-05, -1.5620E-05, -3.4370E-06,
0.0, 4R} :

¥ g

53090 -6.1080E-06, -2.6750E-05, -7.7420E-05, -1.2294E-04, -1.5708E-04,
-1,5298E-04, -1.1119E-04, -6.4640E-05, -1.B8140E-05, -4,.5130E-06,
0.0, 4R/

¥ 10

53100 -2.6730E-06, -1.0570E-05, -2.B740E-05, -4.6280E-05, -5.9630E-05,
-5,8120E-05, -4.2410E-05, -2.4860E-05, -7.8120E-046, -2,2020E-06,
0.0, 4R¢

¥ 11

53110 -1.0940E-06, -3.7670E-06, -9.3640E-06, -1.5070E-03, -1.9370E-05,
-1.8940E-05, -1.38BDE-05, -8.2880E-06, -2,9160E-06, -9,.3740E-07,

0.0, 4R{
¥ t2
53120 0.0, 14R7 . CONTROL ROD
¥ 13
53130 0.0, 14R¢ H-SHIELDING
¥ 14
53140 0.0, 14R? BYPASS REGION
¥ mesvsememrecesrace. SODIUM DENSITY --------om-ommrmmomemomm wmmmm———
¥ SODIUN DEMSITY 1

54010 -2.9260E-08, -8.1610F-08, 2.8930E-08, 3.6613E-07, 6.2937E-07,
5.9273E-07, 2.7205E-07, -5.2440E-08, -8.2700E-08, -1.9910E-08,
0.0, 4RI

¥ 2

54020 -1.9940E-08, -5.1340€-08, 1.5720E-08, 2.1020E-07, 3.6640E-07,
3.4579€-07, 1.6109€-07, -1.8780E-08, -4.0380E-08, -1.2510E-083,
0.0, © AR

¥ . 3

54030 -3.3270E-08, -1.0646E-07, -3.1550E-09, 3.7724E-07, 6.6664E-07,
6.2950E-07, 2.7785E-07, -7.2970E-08, -1.0079E-07, -2.4560E-08,
0.0, 4RI :

¥ 4 :

54040 -2.8670E-08, -9.3020E-08, -4.2240E-08, 2.4432E-07, 4.7937E-07,
4,5337E-07, 1.8518£-07, -8.4930E-08, -7.9970E-08, -1.3440E-08,
0.0, ans

v . 5

54050 -3.9070E-08,--1.3279E-07, -6.4140E-08, 2.3454E-07, 4.T462E-07,
4,50306-07, 1.8025E-07, -8.9810E-08, -6.9540E-08, -1.6580€-08,
0.0, 4RY

Figure 3-8 (Continued)
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¥ 6
54060 -3.B410E-08, -1.8561E-07, -2.4980E-07, 1.T810£-08, 2.2718E-07,
2.0937E-07, -1.8880E-08, -2,5033E-07, -1.5300E-07, -3.1790E-08,

0.0, 4R7

¥ 7
54070 -1,04306-08, -6.0590E-07, -1.5778E-07, -1.6790E-07, -1.7240E-07,
-1.7041E-07, -1.5954E-07, -1,4236E-07, -4.9230E-08, -9.7B80E-09,

0.0, 4RJ

¥ 8
54080 -1.7380E-08, -1.0098€-07, -2.6296E-07, -2.7988E-07, -2.8733E-07,
-2.8402E-07, -2.6589E-07, -2,3727E-07, -5.2060F-08, -1.6310E-08,

0.9, 481

¥ 9
54090 -1.0330E-08, -5.5390€-08, -2.0883E-07, -3.2173E-07, -3.9924E-07,
-3,9031E-07, -2.9626E-07, -1.8226E-07, -4.3960E-08, -9,9230€-09,

0.0, 4R/

¥ 10
54100 -3.7350E-09, -1.7520€-08, -5.6740E-08, -9.1350E-08, -1.1552E-07,
-1.1297E-07, -8.4350E-08, -4.9870E-08, -1.3790E-08, -0.3570E-09,

0.0, ARY

¥ 11
S4110 -1.0050E-09, -4.4530E-09, -1.3360£-08, -2.1630E-08, -2.7610E-08,
-2.7100E-08, -1.9970E-08, -1.1830£-08, -3.57D0E-09, -8.61B0E~10,

0.0, 4R/
¥ 12
54120 0.0, 14R/ CONTROL ROD
¥ 13
56130 0.0,  14R/ H-SHIELDING
% 13
54140 0.0,  14Rf BYPASS REGION
I FUEL AXIAL EXPANSION ==---=rme=oomcosrmemosnonnnannns
5501-5514D 0.0, 14R/
¥
¥ === 5000 INPUT§ ----
F]
L JREREEEEPEN UPPER PLENUM MIXING AND FLOW DISTRIBUTION --==--====ssesen
60010 2, 1, 0.0/ L6HIX(2:TWO ZONEY;L6FLONCItREDISTRL) ;T6SUPH
60020 1, 0.0, 0.0/ IH-VESSEL COVER GAS
¥

¥ PUSRRAYASRANRAE DATA BELOW ARE THE DATA FOR v2(E.G. HONJU)
BUT TENPORALY RESTRICTED 2asyiitenayaien

------------ THREE LOOP CONFLIGURATION ===-==-emmmcamamaausoaoooooe
----- 8000 SERIES RECORD -----
------ BODO INPYT -----
TEMPORARY DATA (CRBR PPS & PLS)

ONLY THE FOLLOWEING FIVE RECORDS HEED BE MAMIPULATED TO
ACTUATE/ADJUST HANUAL PPS ACTION

THE HEXT Twd RECORDS CONTAIN DATA SPECLFYING
ROD POSITION VS, TIME AFTER SCRAM

HUB R ER BRGNP DA D DTN ER IR SR RAE RO GERRARRERUORRARARY

THE REMAINING 3000 SERIES DATA RECDRDS MUST ALWAYS BE READ,
BUT IF LBCALL=0, THE PPS/PCS FUNCTLIONS THAT THESE DATA
SPECIFY WILL NOT BE CALLED/ACTUATED.

HOTE: SOME OF THE FOLLOWING DATA ARE SPECIFIED ON A PER LDOP
BASIS. THE FOLLOWING RECORDS ARE SET UP FOR A 1-LOGP
SEMULATION,

80010 3, 2 /NBPLSB, HBCBNK JURESS8IWA

80020 1,9R/ PUMPS ON HANUAL

80030 9999999.0,9R/ PUMP TIHE DELAY AFTER AN AUTOMATIC SIGHAL

8004D 4.63,9R/ MANUAL PUMP TRIP TIMES

¥8004D 0.0,9R/ MANUAL PUMP TRIP TIMES

80050 1.,1.0,0.0,0.0/ LOAD DEMAND FORCING FUHCTION COMSTANTS

¥

LR I 5 S0 30 45 30 A0 JE K b A IR SF S A A a

¥HORARAEALOHAF5A04 FOLLOWING THREE RECORD ARE ACTIVATED IRGRERERRNGBEAR

¥
80060 21,446, -33.0, 1.0, 21.446, 0.0, 0.0 / .
¥ ommmmmeeeen CONTROL ROD POSITION 8007 & 8008 --=-=----===-m-==soeamm-

BOOTD 1,0000144, 0.05432127, -0.9838029, -0.82337087, 3.7677539,
=5.3120287, 2.49183007,
0.333926, -0.139136, 0.0, 5R,
2.6, 0.194719/ PRIMARY SHUTBOWN SYSTEM
80080 1.0, -2.8779, 21.612, -91.733, 182.37, -162.01, 47.513,
1.64 2RY SHUTDOWN SYSTEM
80099 0.0, 0,0, 0,0, 0.0/
80100 (1.0, 0.01),5R/FBYMAX,FBTRMA

Figure 3-8 (Continued)
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30110
80120
80130
80140
80150

¥0160
¥017D
¥018D
#0190
801640
80170
80180
8019D
80200
80210
¥0200
¥021D
8101D

(0.0, -0.01),5R/FEVMIN, FETRHN
1.0,5R}580PEN
1.0,5RISECLOS '

‘0,159,.00,.20,28,.5,3R,.2/ PP5S SENSOR TIME CONSTANTS

837.0, 1100.0, 1422.22, 1036.11, 802.0, &70.0,

756.775, 4.0E+2, 9,3696E+5, 1.0880E+T »137895.14,139.68,
13%.68/ '

1,6,8,9,12,13,17,18/ PRINARY AVALLABLE FUNCTIONS
8,9,12,13,17,18/ SECONDARY AVAILABLE FUNCTIONS
9,12,13,18) PRIMARY FUNCTIONS TO BE CHECKED
8,9,12,13,18/ SECONDARY FUNCTIOHS TO BE CHECKED
6,8,9,12,13,17,187 PRIMARY AVAILABLE FUNCTIONS
1,6,8,9,12,13,17,18/ SECONDARY AVAILABLE FUNCTIONS

18] PRIMARY FUNCTLONS TO BE CHECKED

1,6,
1,8,
1,6,
1,

6/
[+
0,
1,

SECONDARY FURCTIONS TO BE CHECXED

99999.0,

99999.0/ PRIM.

1.437

, 99999.0/ SEC.

PPS ON AUTOHATIC SCRAH
PPS ON AUTOHATIC SCRAK

8583888.0, 1.437/

HANUAL SCRAM OH PRY S0 SYSTEM

1, 8888888.0, 1.437/
1.11/ HIGH FLUX SET POINT

HANDAL SCRAH ON 2RY SD SYSTEM

81020
81030 1.318,~1.0,.0425/ C1-C3 (FLUX-SART(PR))

81040 .147,-1.9,1.0,-1.0,.0075,.0595/ Bi-D6 (P/1 SPEED RATID)
¥8105D -9999/ KEY DATA

¥81090 -9999%/ FOR

¥8116-8120D0 -9999/ VERSION 3.2

.03607,.036,-,99,.,1706,.0364,1.01,.03607,.036,.1969,.0416/ FLUX-DE

81060
81070
81080
81090
‘81100
81110
81120
81130
81140
81150
81170
8118D
w2000
82000
82010
82010
¥201D
8301D
83010
8301D
83010
84000
84010
84010
8401D
84010
8401D
8401D
84010
84010
84010
401D
84010
84010
84010
84010
84010
84010
8401D
8401D
84010
84010
84010
8401D
8401D
84010
84010
84010

5.60/ REACTOR VESSEL LEVEL=

42,0/ E1 ¢ STEAM-FEED VWATER RATID)

689.0/ SETPOINT FOR IHX PRIHARY OUTLET TEHP

0.8530, -0.1230/

.147,-1.0,1.0,-1.0,.0075,.05/61-G6 (PRIKARY TO INT FLOW RAYTIOD)
1.120,.71/MAX AND MIN STEAM DRUM LEVEL SETPOINTS
620.0/SETPOINT FOR HIGH EVA OUTLET SO0IUM TEMP

819.0/SETPOLINT FOR REACTOR OUTLET NOZZLE SODIUN TEMP

0.20/L0W PRIHARY LOOP SODIUM FLOW SET POLRT

0.2/L0% IHT LOOP SODIUM FLOW RATE

1.0163, -0.3363/

0.2/

1.9,.017 FBHFXL,FBCRDZ

1.0,0.0/ FaHFXL,FACRD2

016, 6.5, 1.00, 1.00, 0., 1.00, -3.81E-3, 3.81E-3, 4.23/CBNK1
020, 1.00, 1.00, 1.00, 0., 1.00, -3.81E-3, 3.81E-3, 11.6/CBNK2
030, 1,00, 1.00, 1.00, 0., 1.00, -3.81E-3, 3.81E-3, 0.00/CBNK3

10t,
102,
201,
202,

0,3,60.0,1.085,1.11688,,065,5.34,5.34,1.06,30.,.2067725,1200.¢
0,3,60.0,1.085,1.11688,.065,5.34,5.34,1.0,30.,.2067725,1200./
0,3,60.0,1.085,1.0397,.065,5.34,5.34,1.0,30.0,.2067723,1200.7
0,3,60.0,1.085,1.0397,.065,5.34,5,34,1.0,30.0,,2067725,1200.7

3,28, 3,2R, 1,2R, 3,2R, 1, 1, U4

111, 0,1.0,0.05,0,0,10,0,-10.0,0.01,1.0,0.2,0.88,0.12,0.0¢ P,C1,L1
112, 0,1.0,0.05,0.0,10.0,-10.0,0.01,1.0,0.2,0.88,0.12,0.0/ P,C1,L2
124, 0,0.375,0.8,0.0,10.0,-10.0,0.01,1.0,0.5,0.,0,1.0,0,0 / P,C2,L1
122, 0,0.375,0.8,0.0,10.0,-10.0,0.,01,1.0,0.5,0.0,1.0,0.0 / P,L2,L2
131, 0,1.0,0.02,0.06,10.0,-10,0,0.01,1.0,0,02,0.0,1.0,0.0 { P,C3,L1
132, 0,1.0,0,02,0,0,10.0,-10.0,0.01,1.0,0.02,0.0,1.0,0.0 / P,C3,L2
211, 0,1.0,0,02,0.0,10.0,-10.0,0.01,1.0,0.15,1.0,0.0,0.0/ I,C1,L%
212, 0,1.0,0.62,0,0,10.0,-1¢.9,0,01,1,0,0.15,1.0,0.0,0.0/ I,C1,L2
221, 0,1.752€-5,.0¢2,.0,10,,-10.,.01,1.0,0,5,0.0,1.0,0.0/ I,C2,L1
222, 0,1.752E-5,.02,.0,10.,-10.,.01,1.0,0.5,0.0,1.0,0.0/ I1,C2,L2
231, 0,1,0,0.02,0.06,10.0,-10.0,0.01,1.0,0,02,0.0,1,0,0.08/ I,C3,L1
232, 0,1.0,0.02,0,0,10.0,-10.0,0.01,1.0,0.02,0.0,1.0,0.6/ 1,C3,L2
311, 0,1.0,0.0,0,0,10.06,-10.0,0,01,1,0,0.02,1.0,0.0,0.07 FP,Ct,L1
312, 0,1.0,0.0,0.0,10.0,-10.0,0.01,1.9,6.02,1.0,0.0,0.0/ FP,C1,L2
411, 0,1.9,0.0,0,0,10,0,-10.0,0.01,1.0,0.5,0.5,0.0,0.0/  FV,C1,L1
412, 0,1,0,0.0,0.0,10.0,-10.0,0.01,1.0,0.5,0,5,0.0,0.0/ FV,Ci,L2
421, 0,-1.0,0.0,0.0,10,0,-10.0,0.0,1,0,0.5,1.0,0.0,0.0/  Fv,C2,L1
422, 0,-1.0,0.0,0.0,10,0,-10.0,0.0,1.0,0.5,1.0,0.0,0.0/  FV,C2,12
431, 0,1.0,0.0,0.0,10,0,-10,0,0.01,1,0,0.5,1.0,0.0,0.0/  FV,C3,11
432, 0,1,0,0.0,0.0,10.0,-10.0,0.01,1.0,0.5,1.0,0.0,0.0/" FV,C3,L2
510, 0,1.0,0.0,0.0,10.0,-10.0,0,01,1,0,0.15,1.0,0.0,0.0/ Tv,C1
610, 0,1.0,0.0,0.0,10.0,-10,0,0.01,1.0,0.15,1.0,0.0,0.0/ BY,C1
710, 0,1.0,0.0,0.0,10,0,-10.0,0,01,1,0,0.15,1.0,0.0,0.0/ RV,C1
810, 0,2.0,0.06,0.0,10.0,-10.0,0.01,1.0,90,2,0.93,0.17,-0.1/ P,CS1
820, 0,2.0,0.0,0.0,10,0,-10.0,0.01,1,0,06.2,0.89,0.11,0.0/ P,CS2
830, ©¢,1.0,1.0,¢.9,10.0,-10,0,0.01,1.0,06.05,0.0,1.00,0.0/ P,CS3
---- 9000 INPUTS ~----
~m———- SIMULATIDN TIHE AND PRINTOUT INTERVALS  ----------------

¥¢001D 300.0, 1.0, 0.000002, 999.0,
¥
¥

Figure 3-8 (Continued)

0.25, 1.0, 1.0, 300., 99999.,6R/
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90010 200.0, 1.0, 0.000002, 999999.0,

0.25 , 4.0,
1.0 P 10.0,
2,0 ’ 100.0,
4.0 ’, 300.0,
16.0 , 99999.0/
90020 0.00t, 0.00t, 0.02, 0.02/ ACCPTANCE LHTCACU)
90603D 0,01, 0.01, / ACCEPTANCE LINITCINTERFACE)
90040 1, 1, 1, 1, 1, 0/ CALL -- LPCTHHL) ;LP(HYD) ;SG;FUEL;IN-V CL;PPS/PCS
90050 1, 1, 1, 1, 1, 0/ PRIKT - bo.
9008D 0, 0, 0, O/ DUHP -~ COMMOH & CONTAIHERS
L]
sTop
END

Figure 3-8 (Continued)
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RESTART-TEST SAMPLE - 2 00010000
0V OLDATA 00020000
1B 997 - 00430000
20 0/ 00040000
3D -3, 70, 60 { 00050000
STOP bode0000
@V TRNREG 00070000
1010 300.¢, 1.0, 0.000002, 999999.0, 00080003

0.25, 4.0, 1.0, 10.0, 2.0, 100.0, 4.0, 300.0, 16.0, 99999.0/ 00090002
1050 1, 1, 1, t, 1, OF 00100000
sTOP 00110000
END 00120000

Figure 3-9 Input data for re-start analysis of Monju LOPI using SSC-L
(file unit £5).
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ELGAS
T6DELY=4.0,
26PBRK=5.5,
DELVCG=60.0
SEND
LGYMOD
1GVOPT=0
VIHEP=2.0,
F1G6P1=0.0,
F1GP2=0.610193826,
F1GP3=0.0,
11KAP=8.5,
V1iKaXP=15,93,
DRGVG=0.032,
DRGY1D=0.89,
GVYPHT=0.0,0.904,1,8,5.7,7.0,7.62,7.9,8.3,8.4,8.5,
GY¥7=35.0,42.27,53.83,91.568,115.70,123.55,129.24,136.62,1348.21,139.80,
GPVT=2.0,4.2,5.8,10.8,12.6,13.76,14.50,15.29,15.61,15.93,
&EHD
ELPNHOD
L6LPLH=1,
PEINHI=1.62568E4,
VEINHL=4017.7,
P6IHLD=3.9298ES,
W6 INLO=249.0,
P&HILO=3.76712E5,
WEHILO=550.4
&END
&STRCT
L55UPP=0,
L55TRE=0,
F5SWGTC 1)=-0.197E-5,-0.301E-5, 0.539E-5, 2.722E-5, 4,059E-5,
FSSWGTC 6)= 4.012E-5, 2.539€-5, 0,1936-5,-0.623E-5,-0.242E-5,
FSSWGT(11)=-0.182E-5,-0.283E-5, 0.516E-5, 2.464E-5, 3.671E-5,
F5584GTC16)= 3.626E-5, 2.284E-5, 0,173E-5,-0.550E-5,-0.224E-5,
F5SWGT(21)=-0.161E-5,-0.271E-5, 0.395E-5, 2.128E-5, 3.205E-5,
F55WGTC26)= 3.164E-5, 1.957E-5, 0,048E-5,-0,491E-5,-0.19TE-5,
F5846T¢(31)=-0,135E-5,-0.256E-5, 0.258E-5, 1.733E-5, 2.652E-5,
F55WGT(36)= 2,618E-5, 1.594E-5,-0.011E-5,-0.444E-5,-0.163E-5,
F55WGT(41)=-0,111E-5,-0.268E-5, 0.124E-5, 1.348E-5, 2.101E-5,
F584GT¢46)= 2,078E-5, 1.250E-5,-0.052€-5,-0.377E-5,-0.129E-5,
F5SUGT(51)=-0.07BE-5,-0.264E~5,-0,1596-5, 0.649E-5, 1.127E-5,
FSSWGT(S56)= 1.115E-5, 0.599E-5,-0,246E-5,-0.329E-5,-0.095E-5,
F5SWGT(61)=-0.050E-5,-0.215E-5,-0.466E-5,-0.254E-5,-0.131E-5,
FSSWGT(56)=-0.137E-5,-0.271E-5,-0,489E-5,-0.253E-5,-0.068E-5,
FSSWET(71)=-0.040E-5,-0.484E-5,-0,448E-5,-0,347E~5,-0.292E-5,
FSSWGT(76)=-0,296E-5,-0,360E-5,-0.465E-5,-0.215E-5,-0.054E-5,
F5SWGT(81)=-0.017E-5,-0.080E-5,-0.297€-5,-0.437€-5,-0.533E-5,
FSSWGT(86)=-0.521£-5,-0.403E-5,-0.260E-5,-0.074E-5,-0.019E-5,
F5SWGTC91)=-0.005E-5,-0.024E-5,-0,081E-5,-0,129€-5,-0,162E-5,
F55W6T¢96)=-0,159E-5,-0.119E-53,-0,071E-5,-0.022E~5,-0.006E-5,
FS5WGT(101)=-0.001E-5,-0.006E~5,-0.020E-5,-0.032E-5,-0.040E-5,
F55WGT(106)=-0.039E-5,-0.029E-5,-0.0t7E-5,-0.006E-5,-0.001E-5
&END
&PYHR
L1PWHR = 0,
L2PWHR = 0,
Y1TI1=1020,2 ,
¥2TI=10%0.2 ,
T1A=328.0,
T24=328.0,
F1EMXP=1,0E-6,
1TRHAX=50,
F180=3%0.0,
F280=329,0,
B165=290.0,
B2GS=290.0
&END
ENDIHY
S9L0HE=9999999,0,
S9PH5P=9999999.0,
§9K086=9999999.0
&END
EALS
52DAC5=94.0,
S2BVOP(1)=9999999.0,9999995.0,9999999.0
S2STRTC1)=94,0 , %4.0 , 94.0,
S2LHTS(1)=9999999,0,9999999.0,999999%.0,
S2LOAF(1)=9999999.0,9999999.0,999999%.0,
. H2ACS0(1)=1,1,1 ’

Figure 3-10 Namelist input data for the Monju LOPI analysis using SSC-L
(file unit #4).
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T2CHST=473.15,

LOADBAC1)=1, 1, 1

F10RGH(1)=1,0 , 2.0,
FIFINL(1)=1.0 , 2.0,

HTABLE=4,

TIHTAB(1)=0.0,1.0, 501.,0, 999999.0,
FLWTAB(1)=-0,1,-0.1,-0.1,-0.1,
TEMTAB(1)=313.15,313.15,313.15,313.15,
A25TCK=5, 147,

T2AIRE=313.0,

T2RORE=473.0,

T2A11C=313.0,

T2A01C=714.6,

W2HREF=65.28,

T2HIRE=T78.0,

T2KRORE=598.0,

W2AREF=-93.1,

P2AREF=2352.0,

H25TCK=11.0,

TAU2=0.4391,

F25TC1=-0,316,
AGCROSC13=0.09599476,12,.3,0.105,
DOWET(1)=8.649,454.5,
XONODE{1}=0,805,0.16235,0.805.
WTHICK=0.0032,
YOOLUM(1,1)=0.5516,7.2,0.5516,7.2
SERD
ADRACS

L1DRAC =0,

Fi1bLOP=1.0,

§1DRCS=9995999.0,

TINKHR=506.15,

T1HKCR=462,15,

Y1NKR=34.17,

TINALR=517.15,

T1NADR=473,15,

Y1KHI=0.0191,

¥Y1XND=0.,0217,

C1KT8=174.0,

STAUN=31.60,

STAUK=14.7778,

S1TAlU=1B.668,

Z1UPL=-0.275,

Z1LPL=4.09,

Z1DHX=3.40,

YiNAH=38.022,

YIHAC=61,491,

Z1NAH=-4.0T,

Z1HAC=0.54,

X18A=0.1023,

X10HSL=0.029,

N1EHPD=4,

P1EMPD=0.0,0.1,1.0,1.0,
T1EKPD=0.0,1.0,120.0.999999.0,
P1REFP=211327.0,

H2EMPO=4,

P2EMPD=0,0, 0.0, 1.0, 1.0,
T2EMPD=0.0, 5.0, 120.0, 999999.0,
P2REFP=352878.0,

A1DHX=0.11,

P1FED=0.0,

WiNAR=34,44,

Z15TAK=15.1,

A1STAK=3.61,

F1DRK=0.0,

F1STAK=-392.0,

WIAR=20.56,

T1AIR=313.15,

T180R=415.15,

NiDARP=35,

H1DCDS=6,

H1DF1H=2,

R1AREA=0.05,

R1DEIN=1.0,

R10COS=1.0,

N1FARKR=4,

P1FAKH=0.0, 0.0, 1.0, 1.0,
TiFARH=0.0, 10.0, 120.0, 999999.0,
¥Y1DHT8=3.830, '
ZANKH=1%5.651,

Figure 3-10 (Cont inued)
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ZINKC=17.281,

Z1NHX=2,20,

YINKC=64.999,

Y1NKH=48.531,

YINHTB=22.23,

X1NK=0.1023,

X1HHTB=0.0276,

AINHTB=0.025128

T1RKH=473.15,

TiHKC=473.15,

T1A1=313.15,

T1A0=313.15,

T187=313.135,

¥1NK=10.3,

WiA=20.0,

Wika=0.0,

T1kAI=473.15,

T1KAD=473.15,

P2FANO=0.0,

F10RKK = 0.0,

L1DRCS=6,

M1DRCS=21,

L2DRCS=11,

N2DRCS=23,
G1DRCS(1,1)=0.821942E-2,11.481,0.0,
G1DRCS(1,2)=1.891792E-2,0.850,0.0,
G1DRCS{1,3)=1,891792E~-2,5,129,-5,129,
G1DRCS(1,4)=1.891792E-2,3.827,0.90,
G1DRCS(1,5)=1.B9t792E-2,2.523,-2.523, .
G1DRCS(1,6)=1.891792E-2,10.632,0.0,
G1DRCS(1,7)~1,891792E-2,0.500,-0,3,
G1DRCS(1,8)=1.891792E-2,4.763,0.0,
GiDRCS{(1,9)=1.891792E-2,1.365,-1.365,
G1DRES{1,10)=1.8%1792E-2,1.050,0.0,
G1DRCS(1,11)=1.8%1792E-2,7.100,0,0,
G1DRCS(1,12)=0.887476E-2,0.839,0.0,
G1DRCS(1,13)=0.887476E~2,3.756.,3.756,
G10ACS{1,14)=0.887476E-2,4.300,0.0,
G1DRCS(1,15)=0.887476E-2,1.176,1.176,
G1DRCS{(1,16)=0.887476E-2,1.900,0.,0,
GiDACS(1,17)=0.887476E-2,9.806,9.806,
G1DRCS(1,18)=0.8874T6E-2,1.170,0.0,
G1DRCS(1,19)=0.821942£-2,9.193,0.0,
G1DRCS(1,290)=0.821942E-2,1,830,-1.830,
G1DRCS(1,21)=0.821942€6-2,0.953,0.0,
G2DRCS(1,1)=0.88T476E-2,0.794,0.270,
G2DRCS(1,2)=0.887476E-2,3.756,0.0,
G2DRCS(1,3)=0.88T47HE-2,0.845,0.845,
G2DRCS(1,4)=0.887476E-2,3.945,0.0,
G2DRCS(1,5)=0.88T7476E-2,3.901,0.9,
G2DRCS(1,6)=0.887476E-2,1.072,1.072,
G2DRCS(1,73=0.887476E-2,13.050,0.0,
GZ?DRCS(1,8)=0.8BTA7HE-2,4.228,4.228,
G2DRCS(1,9)=0.887476E-2,1.300,0.0,
G2DRCSC1,100=0.8B7476E-2,8.550,6.012,
G2ORCS(1,11)=0.887476E-2,7.0090,0.0,
G20RCS(1,12)=0,887476E-2,5.836,0,0,
G2DRC5¢(1,13)=0.887476E-2,5.173,-5.173,
G2DRCS5(1,14)=0.B887476E-2,0.800,0.0,
G2DRCS(1,15)=0.8B7476E-2,2.032,-2.032,
G2DRC5¢1,16)=0.887476E-2,0,800,0.0,
G20RCS5(1,17)=0.8B7476E~-2,12.726,0.0,
G2DRCS(1,18)=0.8BVAT6E-2,2.489,-2.449,
G2DRCS(1,19)=0.887476E-2,13.900,0.0,
G2DRCS(¢1,205=0,887476E-2,1.055,-1.055,
G2DRCEC1,21)=0.887476E-2,3,981,0.0,
G2DRCS(1,22)=0.887476E-2,10.464,0.0,
G2DRCS(1,23)=0.887476E-2,0.143,-0.143

RERD

LORIF

LEND

SISAHT .
ANF(1) « 18,0, 30.0, 42,0, 42.0, 66.0, 90.0, 90.0,100.0, 108.0, 120.0,
ANFC11)= 132,0, 132.0 ,0.0

SEND

Figure 3-10 (Continued)
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Figure 3-11 Coolant temperatures at the central and the first row fuel

subassembly exits,
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(b) Calculated using SSC-L Cycle-42

Figure 3-12 Total mass flow rate in the reactor core.
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Figure 3-13 Sodium level in the reactor vessel, reactor guard vessel

and guard pipe.
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(a) Calculated using SSC-L Cycle-41 (b) Calculated using SSC-L Cycle-42

Figure 3-1 Figure 3-14 Leak mass flow rate at the pipe break points.
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3.3 SSC—LOANF—y=w=>7hEAHEE

3.83.1 SSC-LOANF—9==a7n (774 1VESS5)
SSC-LOAANF—2<=a27N%EFigure 3-15 IE/RTo COANF— 2 IBL TR, X
B [1] KHEL{RRLTH B, ChoDF— SRS HBOANEBLORSAEN S, Figure
S-15DANF—F ik, BBV TETEMLTWEO T, TOENS%Figure 3-16iCRF 0
OPDAT®RECORD 34T i3 W2ACSEW2AIREEBMU 7o Chix. #1075 v F EREREHEICBIT
BIRACSOESFANBRBYSF M Y AELEROHRETH D, TRNDAT OIEMAZIZ2. 7
HiRLERTFHER 7 S AEFRMB LIEANIF—F TH Do

Figure 3-17 ik, SSC—L¥ A 24 2~O—Y a7y TicfE-TEBMENILAT

5'_'}‘_ 5’ %/:.!:\“5—0
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wxznx FILE  VESSEL

RECORD 1

NECHAN INTEGER - NUMBER BGF CHANNELS BEING SIHULATED

N5RTYP INTEGER - MUMBER OF ROD TYPES

NSASECCL) INTEGER - NUMBER OF AXIAL SECTEIONS(SLICES) OF EACH ROD TYPE (L = 1,HSRTYP)

NSNFRCK) INTEGER - NUMBER OF RADIAL FUEL NODES IK AH AXIAL SLICE OF EACH CHANNEL (K = 1,M&CHAN}
RECORD 2

LEATYP (KD INTEGER - ROD TYPE ASSIGNED TO EACH CHANNEL (K = 1,NG6CHAN}
RECORD 3

FETPOWL(K) REAL - FRACTION OF TOTAL POWER IN EACH CHANNEL (K = 1,H6CHAN)
RECORD 4

ESFLOW(K) REAL - FRACTION OF TOTAL VESSEL FLOW IN EAEH CHANKEL <K = 1,NGCHAN)
RECORD 5

HSASSY (KD INTEGER - NUMBER OF ASSEMBLIES REPRESENTED BY EACH CHANMEL ,(K = 1,M6CHAN)
RECORD 7

AGRODCK) REAL ¥2 SODIUM FLOW AREA PER ROD IN EACH CHANNEL (K = 1,N6CHAN)}
RECORD 8

Y6HYDRCK) REAL ¥ HYDRAULIC DIAHETER OF EACH CODLANT CHANNEL (K = 1,NGCHAN)
RECORD 11

XSFIRCKY REAL K FUEL IMNER RADIUS OF EACH CHANNEL (X = 1,HG6CHAN)
RECORD 12

ASFORCR)Y REAL H FUEL DUTER RADIUS OF EACH EHANNEL (X = 1,H6CHAN)
RECORD 13 . .

XSCLIRCK) REAL H CLADDING INHER RADIUS OF EACH CHANNEL (K = 1,H6CHAN)
RECORD 14 .

%SCLORCK) REAL H CLADDING OUTER RADIUS OF EACH CHANNEL (K = 1,N6CHAN)
RECORD 15 .

X5LBIRCK) REAL M LOWER BLAMKET [HNER RADIUS OF EACH CHANNEL (K = 1,H6CHAND
RECORD 16

ASLBORCKY REAL H LOWER BLANKET QUTER RADIUS OF EACH CHANNEL (X = 1,N&CHAR)
RECORD 17

XSUBIRCKY REAL M UPPER BLANKET IHNER RADIUS FOR EACH CHANNEL (K = 1,N6CHAN)
RELORD 18 -

X5UBORCK) REAL M UPPER BLANKET GUTER RADIUS FOR EACH CHANNEL (K = 1,N6CHAN)
RECORD 19

F5ASTRCK) REAL - FRACTIDNAL HEAT TRANSFER AREA OF STRUCTURE USED PER CHAMNEL <K = 1,N6CHAN)
RECORD 20

HSNOGP(K) REAL W/¢K*H2) HEAT TRANSFER COEF. FOR FUEL-CLAD CONTACT FOR EACH CHANNEL (K = 1,N6CHAN)
RECORD 21

BSFGASCK) REAL N/MZ  FISSION GAS PRESSURE FOR EACH CHANNEL (K = 1,H6CHAN)
RECORD 23

L6YOPT INTEGER - FLOW FRACTION OPTION IHDICATOR: O-FRACTIONS KNOWN, 1-FRAETIONS UNKNOWN

F6LSA4CK) = REAL - TOTAL K-LOSS CDEF. AT TOP OF EACH CHANKEL K = 1,H6CHAN)

FoLSBP ®  REAL - BYPASS FLOY K-L0SS COEF. )

PEDSGH ® REAL NIHZ WHEN LEWOPT=0, ACTUAL HOZ2LE TO MO2ZLE PRES DROP

PEDSGN (CONT.) WHEN L6WOPT=1, CORE DESIGH DELTA-P (USER IN PGIHLT GUESS)

WEDSGN = REAL KGIS DESIGH CORE FLOW RATE

H6PMAX _ % ENTEGER - MAXIMUN ITERATION FOR PRESSURE CALULATION

NGFLMX = INTEGER - MAXIMUM ITERATIONS FOR FLOW CALCULATION

FGCONY % REAL - COHVERGEMCE CRITERION (RELATIVE)

FGWSTP = REAL - MAXIMUM FLOW FRACTLOM CHANGE ALLOWED PER ITERATION

P6STEP = REAL HIM2 HAXIMUM PRESSURE CHANGE ALLOWED PER ITERATION

x BOTE: NON-ZERD VALUE(S) NEED BE ASSIGNED ONLY WHEN L&EWOPT=1

RECORD 24

veLP fREAL M3 VOLUME OF LOWER PLEHUM

BELPHE REAL 7K HMASS HEAT CAPACITY OF METAL IN LOWER PLENUM

HELPUA REAL W/K OVERALL HEAT TRANSFER COEFFICIENT IN LOWER PLENUM

ABLPLF REAL M2 X-SECTIONAL FLOW AREA OF LOWER PLEHUM

F6EPKLP REAL - DR {HIM2) IF > 0, TOFAL K-L0SS COEFF. FRO¥ INLET NOZ ELEV TO CORE 8SOTTOM

F6PKLP CCONT.) IF < 0, TOTAL K-LOSS P-DROP FROM LNLET NOZ ELEV TO CORE BOTTOM
RECORD 25

LSMESH INTEGER - FUEL RADIAL HESH INDICATOR: 0-EGQUI-RADIUS, 1-EQUI-AREA

T5REF REAL K TEMPERATURE AT WHICH THE ROD DIMENSIONS ARE REFEREHCED
RECORD 27

Z6REF REAL M REFERENCE ELEVATION OF REACTOR VESSEL

761802 REAL M ELEVATION BF VESSEL IMLET HOZILE ABOVE Z&REF

26BLOR REAL M ELEVATION OF BOTTOM OF CORE ABOVE Z6REF

Z6TCOR REAL M ELEVATION OF TOP OF CORE ABOVE Z6REF

Z5UPLN REAL M ELEVATION OF ENITIAL UPPER PLERUM SODIGM LEVEL ABOVE Z&REF

260HDZ REAL H ELEVATION OF VESSEL OMTLET HOZ2LE ABOVE Z6REF

T6UPTL REAL W ELEVATION OF TOP GF UPPER PLENUM (BOTTOM OF HEAD) ABOVE ZI6REF
RECORD 28

ABGL REAL H2 AREA BETWEEN GAS AND L1GUID IN VESSEL UPPER PLEMUM (SAME AS FLOW X-SECTIOKAL AREA)

ABGH1 REAL H2 AREA BETWEEN 6AS AND METAL 1 INH VESSEL UPPER PLENUM

ABGH2 REAL N2 AREA BETWEEN GAS AND METAL 2 IN VESSEL UPPER PLENUM

AGGH3 REAL H2 AREA BETWEEN GAS AND KETAL 3 IN VESSEL UPPER PLENUN

ABLM1 REAL M2 AREA BETWEEM LIQUID AND METAL 1 1N VESSEL UPPER PLENUM

AGLH2 REAL M2 AREA BETWEEN LIQUID AMD METAL 2 IN VESSEL UPPER PLERUM

ABJET REAL H2 AREA  OF CORE JET FLOW

Figure 3-15 Input data deseription for SSC-L (file unit #5).

—169—



PNC TN9410 87-143
H8GAS REAL
HELNA REAL
HE INF REAL
Z6CHIN REAL
FEPKUP REAL
F&PKUP CCONT.)
F6LEAK REAL
B6UNC1 REAL
BGUHC2 REAL
BEUNC3 REAL

RECORD 29
ASLFBP REAL
AGUFBF REAL
Y5LREP REAL
Y6URBP REAL
FEIKBP REAL
F6INBP C(CONT.)
HeABP REAL

RECORD 30
F6FRC1 REAL
FBFRL2 REAL
FoRUC1 REAL
FoNUC2 REAL
FERUCS REAL
FERUCA REAL

RECORD 31
YENYOZ(K) * REAL

RECORD 32

F6LSA(1,RY = REAL
FBLSAC2,K) » REAL

RECORD 33

PAFIMZ(K) %

RECORD 34

FGZINZC(K) =

REAL

REAL

F6ZIHZ (CONT.)

RECORD 104 - 199

26LFGP
Z6LBLK
26AFUL
Z6UBLK
16 UFGP
N6LFGP
NE6LBLK
NGAFUL
N6UBLK
NOUFGP
F&PD

F&PWD

LSCLMT
L55TMY
LSLBHT
F50LBU
F5DLBE
FSDLEC
LSAFHT
F3DAFU
FSDAFE
FSDAFC
LSUBMT
F5puBl
F5DUBE
F5DUBC
N5AROD
YSWIRE
¥5FLAT
XSHXCH
I61HZ

RECORD 201 - 299

REAL
REAL
REAL
REAL
REAL
INTEGER
1HTEGER
IHTEGER
IRTEGER
IRTEGER
REAL
REAL
INTEGER
INTEGER
INTEGER
REAL
REAL
REAL
INTEGER
REAL
REAL
REAL
INTEGER
REAL
REAL
REAL
IRTEGER
REAL
REAL
REAL
REAL

W7 (KxN2) HEAT TRANSFER COEF. FOR COVER .GAS IN UPPER PLERUM
WiKEH2) HEAT TRANSFER COEF. BETWEEN SODIUN AND HETAL IN UPPER PLEKUM
Wi/(KEH2) HEAT TRAMSFER COEF. AT INTERFACE OF TW0 SODIUM ZONES IN UPPER PLENUH

LENGTH OF CHINKEY ABOVE CORE OUTLET

OR (HIN2) IF » 0, TOTAL K-LOSS COEFF. FROM CORE TOP TO OUTLET NOZ ELEV

1f < 0, TOTAL K-LOSS P-DROP FROM CORE TUP TO OUTLET HOZ ELEY

FRACTIQN OF BYPASS FLOV LEAKIHG DIRECTLY INTOG UPPER PLENUM FROM LOWER BYPASS REGIO
JIK MASS HEAT CAPACLTY OF METAL 1 EN UPPER PLENUM

JIX HASS HEAT CAPACITY OF METAL 2 IN UPPER PLENUM

JIK MASS HEAT CAPACETY OF METAL 3 EN UPPER PLENUM

N2 FLOW AREA OF LOWER REGION OF BYPASS CHARNEL
M2 FLOW AREA OF UPPER REGIOM OF BYPASS CHANNEL

M
L]

HYDRAULIC DIAMETER OF LOWER BYPASS REGION CHANNEL

HYDRAULIC BIAMETER OF UPPER BYPASS REGION CHANKEL

OR (H/M2) IF > 0, TOTAL K-LOSS COEFF. AT BYPASS IHLET
IF < 0, TOTAL K-LOSS P-DROP AT BYPASS INLET

WiX OVERALL HEAT TRANSFER CDEF. BETWEEN UPPER BYPASS REGION SODIUN AKD LINER

COEF. USED IN FRICTION FACTOR CORRELATION FOR ROD BUMDLES (EQ. 5- H

COEF. USED IW FRICTION FACTOR CORRELATIOW FOR ROD BUNDLES (EQ. 5- H

COEF. USED IN NU. NUMBER CORRELATION (FORCED COMVECTION - ROD BUWDLE} (ER. 5- )
COEF. USED IN NY. MUMBER CORRELATION (FORCED COKVECTION - ROD BUNDLE) (EQ. 5-
COEF. USED IN NU. HUMBER CORRELATION (FORCED COWVECTION - ROD BUMDLE) (E&. 5- )
EXP. USED IN MU. NUMBER CORRELATLOR (FORCED COHVECTION - ROD BUNBLE)Y (@, 35- )

~

HYDRAULIC BIAMETER OF INLET ORIFLCE 20ME OF EACH CHANNEL (K = 1,H6CHAN)

= NOTE: OF THE THREE PARAMETERS Y6HYOZ, P6FINZ, AND F6ZINZ TWwQ WUST EBE NON-ZERO

THE OTHER ZERO FOR EACH CHAMMEL.

OR (NiN2) K~LOSS PRESSURE AT IKLET ORIFICE ZONE FOR EACH CHANHEL {K = 1,N6CHANY
OR C(NIH2) K-LOSS PRESSURE AT ASSEMBLY OQUTLET FOR EACH CHANNEL (K = 1,N6CHAN)

% NOTE: IF VALUE POSITIVE; THE ACTUAL K-LO5S FACTOR.

IF VALUE NEGATIVE; THE K-L0SS PRESSURE DROP (N/H2).

NOTE: DATA FOR THIS RECORD CONSISTS OF A SERIES OF PALRED POINTS.

THE INDEX ‘K’ IS INCREMENTED OVER THE SET OF ALL DATA REQUIRED
FOR THE RECORD. THAT IS5: F6L5A(1,1),F6L5AC2,1),F6LSA(L,2) ETC.

KiM2 PRESSURE DROP OUE TO FRICTION ACRGSS THE INLET ORIFICE ZONE FOR EACH CHANMEL

(K = 1,H6CHAN}

= HOTE: OF THE THREE PARAMETERS Y6HYOZ, PAFIHZ, AND FﬁZINZ T¥D MUST BE WON-ZEROQ

THE OTHER ZERD FOR EACH CHAMNEL.

FRACTION OF ASSEMBLY INLET ORIFICE ZONE LENGTH (Z6LWZ) ASSIGNED TO EACH CHANNEL
(K = 1,H6CHAR)

* WOTE: OF THE THREE PARAMETERS YGHYDZ, PEFINZ, AND F6ZIHZ TWO MUST BE MON-ZERO

I EEX X

H

THE OTHER ZERO FOR EACH CHAHNEL.

(IMPLIED ROG TYPE DEPENDENCY, 1 = REC.HUH.-100)

AXIAL LENGTH OF LOWER FISSION GAS PLEKUM REGION OF L-TH ROD TYPE

AXIAL LENGTH OF LOWER BLANKET REGION OF L-TH ROD TYPE

AXIAL LENGTH OF ACTIVE FUEL REGION OF L-TH ROD TYPE

AXIAL LENGTH OF UPPER BLANKET REGLON OF L-TH ROD TYPE

AXIAL LENGTH OF UPPER FISSION GAS PLENUN REGION OF L-TH ROD TYPE

NUMBER GF AXIAL COOLANT NODES IN LOWER FISSION GAS PLENUM REGION OF L-TH ROD TYPE
NUMBER OF AXIAL COOLANT HODES N LOWER BLANKET REGION OF L-TH ROD TYPE
NUMBER OF AXIAL COOLANT NHODES EIN ACTIVE FUEL REGION OF L-TH ROD TYPE
HUMBER OF AXIAL COOLANT NODES 1M UPPER BLANKET REGION OF L-TH ROD TYPE
NUMBER Of AXIAL COOLANT HODES IK UPPER FISSION GAS PLENUH REGION OF L-TH ROD TYPE
PITCH TO DIAMETER RATIO OF L-TH ROD TYPE

PITCH TO DIAMETER RATIO FOR WIRE WRAP OF L-TH ROD TYPE

INDEX OF CLABDING HATERIAL OF L-TH ROD TYPE

IKDEX OF STRUCTURAL MATERIAL OF L-TH ROD TYPE

1NDEX OF LOWER BLAMKET MATERIAL OF L-TH ROD TYPE

FRACTIDNAL UMRESTRUCTURED GRAIN DENSITY OF LOWER BLANKET OF L-TH ROD TYPE
FRACTIONAL EQUIAXED GRAIM DENSITY OF LOWER BLANKET OF L-TH ROD TYPE
FRACTIONAL COLUMNAR GRAIN DEKSITY OF LOWER BLANKET OF L-TH ROD TYPE

INDEX OF ACTIVE FUEL MATERIAL OF L-TH RDD TYPE

FRACTIONAL UNRESTRUCTURED GRALN DENSITY OF ACTIVE FUEL OF L-TH ROD TYPE
FRACTIONAL EQUIXED GRAIN DENSITY OF ACTIVE FUEL FOR L-TH ROD TYPE
FRACTIONAL COLUBHAR GRAIN DENSITY OF ACTIVE FUEL FOR L-TH ROD TYPE

INDEX OF UPPER BLANKET WMATERIAL OF L-TH ROD TYPE

FRACTIONAL UNMRESTRUCTURED GRALM DENSETY OF UPPER BLANKET OF L-TH ROD TYPE
FRACTIONAL EQUXIAXED GRAIN DENSITY OF UPPER BLANKET OF L-TH ROD TYPE
FRACTIONAL COLUMHAR GRALN DENSITY OF UPPER BLANKET OF L-TH ROGD TYPE
NUMBER OF RODS PER ASSEMBLY OF L-TH ROD TYPE

WIRE WRAP DIAMETER OF L-TH ROD TYPE

HEX-CAN FLAT-TO-FLAT INNER DIAMETER OF L-TH ROD TYPE

TOTAL HEX-CAN WALL THICKNESS OF L-TH ROD TYPE

LENGTH OF THE INLET HYDRAULIC ORIFICE ZONE OF L-TH ROD TYPE

CIHPLIED CHANMEL DEPENDENCY, K = REC.HRUH.-200)

Figure 3~-15 (Continued)
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F5PAX (D REAL - AXIAL POWER FRACTION FOR EACH HOOE IN THE K-TH CHARNEL. (J = HSASEC(LSATYP(K))})

RECORD 301 - 399 (IMPLIED CHANNEL DEPENDENEY, X = REC.NUM.-300)
FSPRADL(L) REAL - FHEL POWER FRACTION IN EACH RADIAL FUEL WODE IN THE K-TH CHAMNEL €I = 1,H5NFRCK)D

HOTE: HO AXIAL DEPENDENCE
RECORD 401 - 499 (IMPLLED CHANMEL DEPERDENCY, K = REC.NUM.-400)

F3PHRS REAL - FRACTIOK OF POWER GENERATED IM THE K-TH CHANNEL DEPOSITED DIRECTLY INTO THE FUEL

F5PWRE REAL - FRACTION OF POWER GENERATED IN THE K-TH CHANNEL DEPOSITED DIRECTLY INTD THE CLADDI

F5PWR1 REAL - FRACTION OF POYER GENERATED IN THE K-TH CHANNEL DEPUSITED BIRECTLY INTD THE COOLAN
RECORD 501 - 599 C(IHPLIED CHANKEL DEPENDENCY, K = REC.NUM.-500)

L5GAS(]) INTEGER - INDEX OF EACH FISSIOK GAS TYPE IN THE K-TH CHANNHEL

F5GAS(IL) REAL - MQLE FRACTIOHK OF EACH FISSION 6AS IN THE K-TH CHANNEL

NOTE: DATA FOR TH1S RECORD CONSISTS OF A MAXI1WUM OF 3 PAIRED POIRTS.
THE INDEX *I‘ IS INCREMENTED OVER VHE SET OF ALL DATA REGUIRED

FOR THE RECORD. THAT 1S: L5GAS(1},FSGAS(1),L56AS(2) ,F56AS(2),ETC

sw2zx FILE HALOOP
RECORD 1 HUST BE YHE FIRST RECORD IH FILE NALOGP

KiLoop INTEGER - WUMBER OF PRIMARY LOOPS SIMULATED

R1PIPE INTEGER - HUWBER OF PIPES IN PRIMARY LOGP

R1KHODE(4) INTEGER - NUMBER OF HOBES IN EACH PLIPE OF PRIMARY LOOP W = 1,NIPLPE)

N2RIPE INTEGER - NUMBER OF PIRES IN INTERMEDIATE LOOP

N2RODECJY INTEGER - NUMBER OF NODES IN EACH PIPE OF IRTERMEDIATE LODP (4 = 1,N2FIPED

MOTE: THERE EXISTS AN IMPLIED HAXLIMUY HUMBER OF OATA ELEMEWTS FOR ANY RECGRD.
AT PRESENT THIS LEIMIT IS 99. THIS HAY RESTRICT THE HEAT TRANSPORT SYSTEN

NODALIZATION.
RECORD 2
F1LUMP(K) REAL - NUMBER OF ACTUAL LDOPS IN EACH SIMULATED LOOP {K = {,H1LO0P)
RECORD 100
N1TUBE INTEGER - KUMBER OF TUBES EN LHX
YiTUB1 REAL M INHER DIAMETER OF IHX TUBES
¥iTuB2 REAL H OUTER DIAMETER OF IHX TUBES
A1EHX REAL M2 FLOW AREA ON PRIMARY SIBE OF IHX
ViBYP REAL M3 VOLUME OF SaDiud LN EHX PRIMARY BYPASS
V1IHX REAL M3 VOLUME OF SODIUN IN IHX PRIMARY HEAT EXCHANGE REGION
BiSHEL REAL KG HMASS OF IHX SHELL
A1SHEL REAL H2 HEAT TRANSFER AREA OF IHX SHELL
F1POD REAL PITCH-TO-DEAMETER RATLO FOR IHY TUSE BUNDLE
H1FLP REAL (H2-K) IV FOULING RESISTANCE ON OUTER{PRIMARY} SURFACE OF TUBES
H1FLS REAL (H2-K) /W FOULING RESISTANCE ON IHNERCSECONDARY) SURFACE OF TUBES
L1STRE INTEGER - PRIMARY LOOP STRUCTURAL MATERIAL 1D
RECORD 101
L1FDik INTEGER - IHY FLOW IWDLICATOR: 1 - PARALLEL FLO¥ 1IN IHX,-1 -COUKTER FLOW
LikP INTEGER - INPUT OPTION INDICATOR: 0 - P1PDHX SPECIFIED, 1 - F1LOSS(JIHX) SPECIFIED
F1IN REAL - PRIMARY IHLET LOSS COEFFICIENT FOR LHX
F1ouT REAL | - PRIMARY OUTLET LOSS COEFFLCIENT FOR IHX
L1KS INTEGER - INPUT OPTION IHDICATOR: 0 - P2PDHX SPECIFIED, 1 - F2LOSX SPECIFIED
F2INHX REAL - INLET LOSS COEFFICIENT TO IHX SECONDARY SIDE )
F2EXPH REAL - LOSS COEFFICIENT FOR EXPANSION FROM TUBES TO CUTLET REGION IN IHX
F2COKT REAL - LOS5 COEFFICIENT FOR CONMTRACTION FROH INLET PLENUM TO TUBES IN IHX
F20ukEX REAL - DUTLET LOSS COEFFICIENT FROM IHX SECONDARY SIDE
RECORD 102
X1PLEN{T) REAL H LENGTH OF IHX PRIHARY IHLET PLEKUM
X1PLEN(2) REAL H LENGTH OF IHX PRIMARY OUTLET PLENUM
XZPLENC(1) REAL H LENGTH OF IHX INTERMEDIATE IHLET PLEHUM
X2PLENC2) REAL H LENGYH OF IHX INTERMEDIATE OQUTLET PLENUM
VIPLEN(1) REAL ¥3 SODIUK VOLUME OF IHX PRIMARY IHLET PLENUX
V1PLEN(2) REAL M3 SQDIUM VOLUME OF IHX PRIMARY OUTLET PLEHUM
VZPLENC(1) REAL M3 SODIUM VOLUME OF IHX INTERHEDIATE INLET PLEHUM
V2ZPLEN(2) REAL M3 SODIUH VOLUME OF IWX INTERHEDIATE OUTLET PLENUM
RECORD 103
RA1PLEN(1) REAL DEG THE ANGLE DF FLOW INH IHX PRINARY IHLET PLEHUK
RIPLEN(2) REAL DEG THE ANGLE OF FLOW IN IHX PRIMARY OUTLET PLENUM
R2PLERC1) REAL DEG THE ANGLE OF FLOW IN IHX SECONDARY IRLET PLERUM
R2PLENC2) REAL DEG THE ANGLE OF FLOW 1H IHX SECONDARY OUTLET PLENUM
RECORD 104
X2DOWN REAL M LENGTH OF IHX CEHTRAL DOWHCOMER REGIOK
Y2DOWN REAL M INWER DIAMETER OF IHX CENTRAL DOWNCOMER
R2DOUN REAL D THE ANGLE OF FLOW IN THE IHX CENTRAL DOWNCOMER
RECORD 105
T1COHY REAL K CONVERGENCE CRITERIOW FDR TEMPERATURES IN LHX
F1EPS REAL M ROUGHHESS OF PRIMARY LOOP PLIPIHG
F2EPS REAL M ROUGHHESS OF INTERHEDIATE LOOP PIPING
RECORD 110
N1PuRP INTEGER - NUMBER OF CLOEFFLCIENTS LN POLYHOMIAL FOR PRENARY PUMP HEAD
F1PURP{L) REAL - COEFFICIENTS IN POLYNOMIAL EQUATION FDR PRIMARY PUMP HEAD (I = 1,RLPUHP)
RECORD 111
I1FAIL INTEGER ~ HODE OF PRIMARY CHECK VALVE: 0 - WORKING, 1 - FAILED
E1TYPE INTEGER - TYPE OF PRIMARY CHECK VALVE
PIPLV REAL WiH2 BACKPRESSURE FOR CHECK VALVE TO CLOSE
F1CVAL(1) REAL H4 CHECK VALVE CHARACTISTIC COEF. FOR POSITIVE FLOW W/OPEH VALVE {EG., 3-30%)
FIEVAL (2} REAL H4 EHECK VALVE CHARACTISTIC COEF. FOR HEGATIVE FLOV W/OPER VALVE {EQ, 3-309)
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FICVAL (32 REAL M4 CHECK VALVE CHARACTISTIC COEF. FOR NEGATIVE FLOW W/CLOSED VALVE (E@. 3-300)
RECORD 112
Z1HEDR REAL H RATED HEAD OF PRIHARY PUMP
F10MGR REAL RPH RATED SPEED OF PRIHARY PUNP
Q1FLOR REAL M3/s RATED VOLUMETRIC FLOW RATE OF PREMARY PUNP
T10RKR REAL H-H RATED TORQUE DF PRIMARY PUWP
21RTOT REAL M HEIGHT GF PRIMARY PUMP TANK
A1RES REAL W2 X-SECTIONAL AREA OF PRIMARY PUMP TANK
Q1PYTQ REAL N-M PUMP TORGUE UNOER PONY MOTOR OPERATION
RECGRD 122
Z2HEDR REAL M RATED HEAD OF INTERMEDIATE PUNP
U20MGR REAL RPH RATED SPEED OF IMTERMEDIATE PUMP
Q2FLOR REAL LEFE RATED VOLUMETRIC FLOW RATE OF INTERMEDIATE PUMP
T20RKR REAL H-M RATED TORQUE OF INTERMEDIATE PURP
Z2RTOT REAL M HEIGHT OF INTERMEDIATE PUMP TANK
A2RES REAL M2 X-SECTIONAL AREA OF IHTERMEDIATE PUMP TANK
21707 REAL M HELGHT OF SURGE TANK
A2TARK REAL H2 X-5SECTIONAL AREA OF SURGE TANK
azPYTa REAL H-M PUMP TORGUE UKDER PONY MOTOR OPERATLON
RECORD 1001
L1PUHP INTEGER - PIPE NUMBER PRECEDING PUMP IN PRINARY LBOP
Licv INTEGER - PIPE HUMBER PRECEDING CHECK VALVE IN FRIMARY LOOP
L1IHX INTEGER - PIPE HUKBER OF IHX 1IN PRIMARY LOOP
L2PUMP INTEGER - PIPE HUKBER PRECEDING PUMP IN INTERMEDIATE LOOP
L2TANK INTEGER - PIPE HUNBER PRECEDENG EXPANSLON TARK IN INTERMEDIATE LODP
L2EV INTEGER - PIPE MUMBER PRECEDING EVAPORATOR IN INTERMEDIATE LOOF
L2HOT INTEGER - PIPE NUMBER PRECEGLNG BRANCH POINT AT 1KX SIDE IN INTERMEDIATE LOQP
L25M1X INTEGER - PLPE NUMBER PRECEDING MIXING POINT AT SG SIDE IN INTERHEDIATE LOQP
L2ACS IKTEGER - PIPE NUMBER PRECEDING AIR COOLER IN INTERMEDIATE LOOP
L2AKIX INTEGER - PIPE NUMBER PRECEDING BRANCH POINT AT AIR COOLER SIDE IN INTERHEDIATE LOOP
RECORD 1002
F1BETA REAL - PRIHARY BYPASS FRACTION THROUGH 1HX
HI1ALTW INTEGER - NUMBER OF ACTIVE(UNPLUGGED) TUBES IN IHX OF LOOP
P1PDHX REAL HiW2 PRESSURE DROP OVER IHX PRIMARY SIDE
RECORD 1003
P2POHX REAL NiN2Z PRESSURE DROP OVER SECONDARY SIDE OF IHX
F2LOSX REAL - LDSS COEFFICIENT FOR SECONDARY SIDE OF LHX
P2PRAC REAL RiHZ . PRESSURE DROP OVER SECONDARY SIDE OF ACS
RECORD 1101 - 1199 CIMPLIED (PRIMARY LDOP) PIPE DEPENDENRCY, J = REC.NUW.-1100)
F1L085 REAL - LOSS COEFFIGIENT FOR J-TH PIPE 1K PRIMARY LOOP
X1PIPE REAL ¥ LENGTH OF J4-TH PIPE IN PRIMARY LOOP
YiPIPE ®= REAL W INHER DIAMETER OF 4-TH PLPE LN PRIMARY LOOP
Y1THIK =% REAL M THICKNESS OF J-TH PIPE WALL IN PRIMARY LOOP
RISINCD) REAL DEG THE AMGLE OF PREMARY FLOW AT EACH NODE IN J-TH PIPE OF LOOP
R1SIN (CONT.) (1 = 1,N1RODEC(NIPIPECS)D)

® NOTE: FOR IHX, ENTER PRINARY SIDE HYDRAULIC DIAHETER
#x NOTE: THLS YALUE IGNORED FOR IHX PRIMARY PIPE
RECORD 1201 - 1299 (IMPLIED (IMTERMEDIATE LOOP) PIPE DEPEMDENCY, J = REC.NUM.-1200)

F2L088 REAL - LOSS COEFFICLENT .FOR J-TH PIPE IN INTERNEDEATE LOOP

12PIPE REAL | W LENGTH OF J-TH PIPE IN INTERHEDIATE LOOP

Y2PLPE REAL M INNER DIAMETER OF J-TH PIPE IN INTERMEDIATE LOOP

Y2THIK REAL M THICKNESS OF J-TH PIPE WALL IN INTERMEBIATE LOOP

R2SINCIY REAL DEG THE AHGLE OF IMTERMEDIATE FLOW AT EACH MODE OF J-TH PIPE OF LOOP
R2SIN (LOHT. (1 = 1,N2H0DE(N2PIPECII))

exzxex FILE  STHGEN
’ * PIPE GEOMETRIC RECORD *

RECORD 1
HOBID INTEGER - HODULE 1D OF PIPE
PORTID INTEGER - PLPE IMLET PORT 1D
PORTID INTEGER - PIPE OUTLET PCRY ID
X3PIPE REAL M LENGTH OF PIPE
¥3ip REAL H INHER DIAKETER OF PIPE
F3ZY REAL - SURFACE ROUGHNESS TO DIAHETER RATIO
N3INODE INTEGER - NUMBER OF CONTROL VOLUMES IN EACH MODULE
NIPATH INTEGER - NUMBER OF PARRAELLEL UNITS REPRESENTED BY MODULE
® VOLUME GEDMETRIC RECORD *
RECORD 101 E
K0D1D INTEGER - HODULE 1D OF VOLUHE
3.1 L3VSHP INTEGER - VOLUME SHAPE INDICATOR; 1-BOX,2-HORIZONKTAL CYLINDER
v3vaL REAL W3 VOLUME OF ACCUMULATOR
Y3vVoL REAL M VOLUME KEIGNT; IF Y3VOL>D.-HORIZONTAL CYLINDER; IF Y3VOL<0-BOX OR VERTICAL CYLINWDE
3.1 FIVHIR REAL - MINIMUM VOLUNE BOUNDARY RELATIVE TO HEIGHT
3.1 F3VHAX REAL - MAXIMUM VOLUME BOUNDARY RELATIVE TO HEIGHT
I3voL REAL W ELEYATION OF VOLUME, WITH REFERENCE POINT AY THE CENTER
H3IPATH INTEGER - NUMBER OF PARRALLEL UNITS REPRESENTED BY HODULE

2 YOLUME QUTLET GEOMETRIE RECORD =
RECORD 102
HODID INTEGER - HODULE 1D OF VOLUME
PORTID INTEGER - YOLUME DUTLET PORT ID
® VOLUME INLET GEOMETRIC RECORD =

Figure 3-15 (Continued)
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RECORD 103
KODID INTEGER - MODULE ID OF VDLUME
PORTID INTEGER - YOLUME INLET PORT 1D
& VOLUME IWITIALIZATION RECORD =
RECORD 111
KODLD INTEGER - HODILE ID OF VOLUHE
3.1 L3IPSEP IHTEGER - RUHMBER OF REGIOMS; 1-HOMODGENEOUS,2- SEPERATED
F3LaLV REAL - RELATIVE LIQUID LEVEL IN ACCUMULATORCIF =-1,0, MEANS NO LIQUID)
a3voL REAL J/S HEAT INPUT INTO VOLUME
= PUMP GEQHETRIC RECORD =
RECORD 201
HODED IKTEGER - MODULE ID OF PUHP
PORT1D INTEGER - PUMP INLET PORT 1D
PORT1D INTEGER = PUNP ONTLET PORT IB
X3PIPE REAL M LENGTH OF MOGHLE
Y310 REAL M DIAMETER OF PIPE
F32ZY REAL - SURFACE ROUGHNESS TO DIAMETER RATID

N3PATH INTEGER - NUMBER OF PARRALLEL UNITS REPRESENTED BY MODULE
= PUHP PEAFORMANCE RECORD =
REEORD 221

HODLD INTEGER - MODULE ID OF PUMP

T3IPUNP REAL H RATED HEAD OF PUNP

Fizwp REAL J/S COEFFICLENT OF PUNP HEAD VARIATION

Y3IREFF REAL KGIS REFERENCE FLOW RATE FOR PUMP
S3IPTAL = REAL S PUHP COASTODOWH TIKE CONSTANT

S3PSEZ » REAL § PUMP SEIZURE TIME

RIPSEZ = REAL - PUMP SEIZURE RELATIVE SPEED

= NOTE: OF THE THREE PARAMETERS S3PTAU, S3PSEZ, AND RIPSEZ TWO HUST BE HON-ZERD
WHELE THE THIRD I§ EQUAL TO ZERO.
= HEAT EXCHANGER GEOMETRIC RECORD =
RECORD 301

HODLD INTEGER - HODULE 1D OF HEAT EXCHANGER
PORTID INTEGER - WATER/STEAM SIDE INLET PORT ID
PORTID INTEGER - WATER/STEAM SIDE OUTLET PORT ID
PORTED INTEGER - SODIUM SIDE INLET PORT 1D
PORTID INTEGER - SODIUM SIDE DUTLET PORT ID
X3PIPE REAL KW LENGTH OF MODULE
aIWA MOTE-
sxxx LENGTH OF H.T.TUBE IS REQUIRED HERE,xzmx
Y310 REAL W INSIDE DIAMETER HX TUBE
¥30D REAL M TUBE OUTER DIAMETER FOR HX
F3TBPD REAL - PITCH TO DUTER DIAHETER RAT1O FOR TUBE BUNDLE IN HX
BIWA NOTE-

we#x PITCH HEANS (QUTER RADIUS-TUBE RADIUS)
" PER ONE YUBE HERE s»xxx

HIFQUL REAL - WATER SIDE FOULLHG HEAT TRANSFER COEFFICIERT FOR HX
F3ZY REAL - SURFACE RDUGHNESS 70 DIAMETER RATIO
N3TUBE INTEGER - HUMBER OF TUBES IN EACH HEAT EXCHANGER
H3NODE INTEGER - HUMBER OF NGDES TO BE USED IN REPRESENTIKG IN EACM MORULE
M3TYPE INTEGER - ID NUMS8ER OF HEAT TRAMSFER TUBE MATEREAL
T3LYTP INTEGER - TYPE OF LEVEL CALCULATIGK NEEDEOD, 1-DNB,2-DRYOUT,3-X=0.7
I3HSID INTEGER - IMDICATES HOT SIDE POSITIQN WITH RESPECTY TO TUBES; 0-OUTSIDE, 1-INSIDE
I3GRID INTEGER - HWUMBER OF TUBES EQUI-DISTANT FROM REFERENCE TUBE; 1-CO0-AX; 4-SQUARE; 6-HEX
8IWA NOTE
sxax FOR HELICAL COIL, I3GRID WUST BE 1,700.
D3COIL REAL H HELICAL COIL DIAHETER ¢ O IF STRAIGHT TUBE)
F3ITDO REAL - RATIO OF INNER LENGTH TO OUTER LENGTH € 1 IF STRALGHT TURBE)
F3CCFL REAL - CO-AND COUNTER-FLDW MULTIPLEER (-1 IF COUNTER-CURRENT HXx, +1 LF CO-CURRENT HX)
HIPATH INTEGER - WUMBER OF PARRALLEE UNITS REPRESENTED 8Y MODULE

* QUTLET BOUNDARY GEOMETRIC RECORD =
RECORD 401
HOBLD INTEGER - KODULE ID OF QUTLET BOUHDARY
PORTID INTEGER -~ BOUNDARY PORT ID
* INLET BOUNDARY GEOMETRIC RECDRD =
RECORD 402

HODID INTEGER - HMODULE ID OF ENLET BOUNDARY
PORTID INTEGER - BOUNDARY PORT 1D
= BOURDARY INITIALIZATION COMDITION RECORD »
RECORD 411
HODED INTEGER - MODULE ID OF BOUNDARY
VIBE REAL KG/S FLOW AT BOUNDARY MODULE
E3BC REAL JIKG ENTHALPY AT BOUNDARY
P36C REAL NiN2 PRESSURE AT BOUHDARY MODULE
K3LOOP INTEGER - POINTS TO COMNECTING LOOP ORDINATE IF HOT SIDE=99% (GROUMDY OH COLD SIDE
& VALVE GEOMETRIC RECORD =
RELORD 501
MODLD INTEGER - HODULE ID OF VALVE
PDRTID INTEGER - VALVE INLET PORT ID
PORTID INTEGER _ - VALVE OUTLET PORT ID
X3PIPE REAL H LENGTH OF MODULE
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¥310 REAL H INKER DIAMETER OF PIPE
F32y REAL - SURFACE ROUGHNESS TO DIAWETER RATIO
N3PATH INTEGER - HUMBER OF PARRALLEL UHITS AEPRESENTED BY MODULE
AIVHAX REAL M2 VALVE FLOW AREA WHEM FULL OPEN
F3VALY REAL - VALVE 10SS COEFFICIENT
33VPOS REAL § VALVE POSITION
F35T0A REAL - VALVE AREA=(S3VPO5xxF35TDA)xAZVHAX
I3CROK INTEGER - CHOKE FLOW OPTION 0-BYPASS CHOKE POSSIBILITY, 1-FAUSKE, 2-HOODY
= VALVE PERFORHANCE RECORD =
RECORD 521
HODID INTEGER - HODULE 1D OF PIPE
SIVMIN REAL S HINIMUM VALVE STEM POSITION ¢ GREATER THAN ZERO )
J3VPRS INTEGER - VOLUME 1D WHERE PRESSURE 1§ MOMITORED
PIVOPN REAL Nin2 FOR SAFETY VALVES, PRESSURE SETPOINT FOR GPENING
S3vOPN REAL § FOR SAFETY VALVES, OPENING TIME CONSTANT
PIVELD REAL HiM2 FOR SAFETY VALWES, PRESSURE SETPOINT FOR CLOSING
S3veLo REAL § FOR SAFETY VALVES, CLOSING TIME CONSTANT
= FLOW SEGHMENT PERFORMANCE RECORD =
RECORD 621
RODID INTEGER - HOOULE ID OF FIRST MODULE IH FLOW SEGMENT
¥3BAR REAL KG/S AVERAGE FLOW RATE IN FLOW SEGMENWT
F3X REAL - SEGHENT FORM LOSS COEFFICIENT
= JUNCTION GEOMETRIC RECORD =
RECORD 901
I3JCTN REAL MW JUNCTIOK ELEVATION
HOBID1 INTEGER - HODULE ID OF FIRST MODULE
PORTID1 INTEGER - PORT ID OF FIRST HODULE
nopio2 INTEGER - HKODULE 10 OF SECOMD MODULE
PORTIDZ INTEGER - PORT ID OF SECOND HODULE
# RUN OPTION RECORD =
RECORD 1001
: R3CONWYV REAL - RELATIVE CONVERGENCE CRITERIA
NIITER INTEGER - MAX NUMBER OF ALLOWED ITERATIONS FOR ANY ITERATIVE CALCULATION
E3HTYP INTEGER - HOT SIDE FLUID TYPE; 0-SCDIUM, 1-WATER
L3PRON INTEGER - STEP NUMBER FROM WHICH §.G. WILL PRINT AT EACH STEP
P3IGUES REAL HIN2 IRITIAL PRESSURE GUESS FOR WATER/STEAN SIDE
% KEY MODULE DEFINITION RECORD »
RECORB 1002
HOR ID INTEGER - MDDULE 1D OF STEAM HEADER
TvLV ID INTEGER - MODULE ID OF TURBINE VALVE
TBYLY ID INTEGER - HOODULE ID OF TURBINE BYPASS VALVE
RVLY ID INTEGER - MODULE ID OF RELIEF VLAVE
* INTERMEDIATE LOGP DEFINIT1ON RECORD =
RECORD 1010
LOAP NUH INTEGER - LOOP NUMBER
FWvLV 10 INTEGER - MODULE 1P OF FEEDWATER VALVE
STORH ID INTEGER - HODULE 1D OF STEAH DRUM
SPRIR ID INTEGER - MODUELE ID OF SUPERHEATER
FYPHP ID INTEGER - HODULE ID OF FEEDWATER PUHP
EVAP 1D INTEGER - HODULE ID OF EVAPORATOR
sxxxx FILE  OPDATA
RECORD 1
P9oP REAL ¥ REACTOR POWER
N9LOOP INTEGER - HUMBER OF OPERATING LOOPS PRESENT IN PLANT
RECORD 2=
Y60UTL = REAL K VESSEL SODIUM OUTLET TEHPERATHRE
THENLT ® REAL K VESSEL CDOLANT IMLET TEMPERATURE
WiLoop x REAL KGIS SORIUM FLOW RATE IN PRIMARY LOOP
* NOTE: OF THE THREE PARAMETERS LN THLIS RECORD, TWO MUST BE GREATER
THAN ZERG AND ONE HUST BE LESS THAN ZERQ
RECORD 3.x
T21HXI = REAL K IHX INTERMEDIATE SODIUH INLET TEMPERATURE
T2IHX0 = REAL % IH%X INTERMEOIATE SODIUM OBTLET TEWPERATURE
W2L00P 5 REAL KG/§ SO00IUM FLOW RATE EN SECONDARY LGOGP
% NOTE: OF THE THREE PARAMETERS IN THIS RECORD, ONE #UST BE GREATER
THAN ZERO AND TWO HUST BE LESS THAM ZERD
RECORD 4
P1GAS1 REAL NIH2 INITIAL COVER GAS PRESSURE IN EACH PRIMARY PUMP TAKK
P2GASI REAL NIH2 INITIAL COVER GAS PRESSURE 1N EACH INTERMEDIATE LOOP
Z2TANK REAL H HEIGHT OF COOLANT IN SURGE C(EXPANSION> TANK
T1IPUMP REAL X TEMPERATURE RISE ACROSS PRIMARY PUMP
T2PUNP REAL K TEMPERATURE RISE ACROSS INTERMEDIATE PUHP
RECORD 5 ’
L1£PRT INTEGER - PRIMARY AKD SECONDARY LOOP DETAILED PRINT OPTUON; 1 - GENERATE REPORT, ¢ - WO RE
L3IPRAT INTEGER - SG DETAILED PRINT OFTUON; 1-4 - GENERATE LOW TO HIGH DETALL REPORT,
L3PRNT INTEGER - DETAJLED IN-VESSEL TEMP. DISTRIBUTION PRINT OPTUONM; 1 - GENERATE REPORT, 0 - HO R
L&PRNT INTEGER - IN-VESSEL FLULD DYNAMICS DETAILED PRINT OPTUOK; 1 - GEHERATE REPORT, 0 - HO REPOR

axzsx FILE HATDAT
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Wi (H=K) ADBITIVE CONSTANT FOR LIGQUID SODIUM THERMAL CONDUCTIVITY FUNCTEON {(5-29)
Wi{H=Kk2) FIRST ORDER COEF. FOR L1QUID SODIUK THERMAL CONDUCTIVITY FUNCTION (5-29)
W/ (HRK3) SECOND ORDER COEF. FOR LIQUID SODIUM THERMAL CONDUCTIVITY FUNCTIGN (5-29)
J1{KG*K) ADPITIVE CONSTANT FOR LIQUID SODIUH SPEC. HEAT CAP. FUNCTION (5-30)
JI(KGEK) FIRST ORDER COEF. FOR LIQUID SODIUN SPEC. HEAT CAP. FUHCTION (5-30)
J 1 (KG®K3) SECOND ORDER COEF. FOR LIQUID SODIUH SPEC, HEAT CAP. FUNCTLIOR (5-30)
KG/ (M3 ADDITIVE CONSTANT FOR SATURATED LIQUID SODIUM BENSITY FUNCTION (5-38)
KG/ (M3=K) FIRST ORDER COEF. FOR SATURATED LIQUID SODIUM DENSITY FUNCTIDN (5-38&)
KG/(M3=K2) SECOND ORDER COEF. FOR SATURATED LIGUID SODIUM DENSITY FUNCYION (5-38)
KG/ (H3=K3) THiRD ORDER COEF. FOR SATURATED LIGUID S0DIUH DENSITY FUNCTION (5-38)

K LOWER SATURATED LEQUID SODIUM TEMPERATURE BOUKD FOR EQUATION (5-38}
K UPPER SATURATED LIQuiD SODIUM TEMPERATURE BOUHD FOR EQUATION (5-38)

JIKG ADDITIVE COMSTANT FOR SATURATED LIQUID SODIDUM ENTHALPY FUNCTIOM (5-31)
J7(KG®K) FLRST ORDER COEF., FOR SATURATED LIAUID SODIUM EKTHALPY FUNCTIOM (5-31}
JF(KGXK2) SECOND ORDER COEF, FDR SATURATED LIQUID SODIUM ENTHALPY FUNCTION (5-31)
Jf(KG=K3) THIRD DRBER COEF. FOR SATURATED LIQUID SODIUM ERTHALPY FUNCTIGH (5-31)
LHCHIN2Y ADDITIVE CONSTART FOR SOODLUM SATURATED VAPOR PRESSURE FUNCTION (5-335)
LNCHIH2) =K FLRST ORDER COEF. FOR SOQLUM SATURATER VAPDR PRESSURE FUHCTION {5-35)
LNCHI {N2%K)) F1RST ORDER COEF, FOR SODIUM SATURATED VAPOR PRESSURE FUMCTION {5-35)
LECNIHZD ADDLITIVE CONSTANT FOR SODLUM SATURATED VAPOR PRESSURE FUNCTION (5-36)
LECN/H2) K FIRST ORDER COEF. FOR SO0LUM SATURATED VAPOR PRESSURE FUNCTION (5-36)
LHCNS (H2%K)) FIRST DRDER COEF. FOR SODIUM SATURATED VAPOR PRESSURE FUNCTIOH (5-36)

K SATURATED S0DIUM VAPOR PRESSURE TEMPERATURE CRITERIGN FOR EQUATIORS (5-35)
AHD (5-36)

LHCHSSIND) ADDLITEVE COMSTANT FOR LIQUID SODIUM DYRAMIC VISCOSLITY FUNCTION (5-41)
LNCHxS/M2) %K FIRST ORDER COEF. FOR LIGUID SODIUM DYHAMIC VISCOSITY FUNCTION (5-41)
LN{N®S/ (H2®K)) FIRST ORDER COEF. FOR LIGUID SODIUN DYHAMIC VYISCOSITY FUNCTION (5-41)

- FRACTION OF INITIAL TEMPERATURE GUESS TO INCREMERT FOR SECOND PASS IN SATURATED
SODIUA TEMPERATURE ITERATION

- RELATIVE CONVERGENCE CRITER1ON FOR SATURATED SODIUM TENMPERATURE CALCULATION
K INITIAL GUESS FOR SATURATED SODIUM TEMPERATURE CALCULATION

KELNCN/MZ) CONSTANT USED IN CALCULATING SODIUM SATURATION TEMPERATURE AS A FUNCTION OF
PRESSURE (5-33)
LNCHIHZ) CONSTANT USED IN CALCULATING SODIUM SATURATED TEMPERATURE AS A FUNCTION OF

PRESSURE (5-33)

Y1 (H=K) ADDITIVE CONMSTAKT FOR BLANKET MATERIAL THERMAL CONBUCTLVLITY FUNCTION (5-1)
- FERST DRDER COEF. FOR BEAMKET MATERIAL THERMAL CONDUCTIVITY FUNCTION (5-1)

/K SECOND ORDER £0EF, FOR BLAWKET MATERLAL THERHMAL COMOUCTIVITY FUNCTION (5-1)

14K3 THIRD ORDER COEF. FOR BLANKET MATERIAL THERHMAL CONBUCTIVITY FUNCTION (5-1)
- FIRST ORDER COEF. ON POROSITY FOR BLANKET HATERIAL THERHAL CORDUCTIVITY

FUNCTIOK (5-1)
-~ SECBND ORDER COEF. ON POROSITY FOR BLANKET MATERIAL THERMAL CONDUCTEVITY

FUNCTION {(5-1)

J1(KG=K) ADBITIVE CONSTANT FOR BLAMKET MATERIAL SPEC. HEAT CAP. FUNCTIOK (5-2)

14% FIRST OROER COEF. FOR BLANKET WATERIAL SPEC. HEAT CAP. FUNCTIOR (5-2)

11K2 SECOND DRDER COEF, FOR BLANKET HATERIAL SPEC. HEAY CAP. FUNCTLION (5-2)
1183 THIRD ORDER COEF. FOR BLANKET MATERIAL SPEC. HEAT CAP. FUNCTION (5-2)
JI(KG2K) ADDITIVE CONSTANT FOR BLANKET MATERIAL SPEC. HEAT CAP. FUNCTION (5-4)
J7(KGXK2) FIRTH ORDER COEF. FOR BLANKET MATERIAL SPEC. HEAT CAP. FUNCTION (5-4&)

K2 INVERSE SECOND ORDER COEF. FOR BLANKET MATERIAL SPEC. HEAT CAP. FUNCTION (5-2)
K LOWER BLAKKET MATERIAL TEMPERATURE BQUND FOR EQUATIONS (5-2), (5-3) AND (5-4)
K UPPER BLARKET MATERIAL TEMPERATURE BOUND FOR EQUATIONS (5-2), (5-3) AND (5-4%)

RECORD 10
C1KO0 REAL
£1K1 REAL
CtK2 REAL
cico REAL
cic1 REAL
ctc2 REAL
cido REAL
ciD1 REAE
cip2 REAL
cip3 REAL
CibT1 REAL
C1pT2 REAL
Civg REAL
C141 REAL
C1HZ REAL
C1H3 REAL
Ci1rt REAL
cL1p2 REAL
C1P3 REAL
C1P4 REAL
C1Ps5 REAL
CiP6 REAL
C1PT1 REAL
C1PT1 (CONT.Y
C1H1 REAL
C1N2 REAL
C1N3 REAL
£1T1 . REAL
C1T1 (COKT.)
172 REAL
C1T71 REAL
C1TSO0 REAL
C1TSG (CONT.)
C1T8% REAL
C1T51 (CONT,)

RECORD 40 - 49
C4K0O (1} REAL
C4K1¢1) REAL
C4K2(1) REAL
C4K3¢1) REAL
C4K4(L) REAL
C4K4 (CONT.)
CAK5(1) REAL
CaK5 (CONWT.)
Cacacl) REAL
t4ac1CD REAL
tacachd REAL
Cat3cly REAL
C4C4 (I REAL
C4C5¢1) REAL
Cate(Id REAL
C4acTi(l) REAL
C4CT2(1) REAL
C4A0(I) REAL
C4RT1LID REAL
C442¢D) REAL
C4ATOC(]) REAL
C4AT1C(1) REAL
CAAT2CI) REAL
C400(0) REAL
C401¢(D) REAL
C4E0CL) REAL
C4E1(1) REAL
CAETOC(ID REAL
CATHLTC(L) REAL
C4TEGG(L) REAL
CATCGG (D) REAL

RECORD 50 - 59
£5K0(¢1) REAL
C5K1¢I) REAL
C5K2(I REAL
C5K3CDY REAL
CsKadl) REAL
€5K4 (CONT.)
CSK5(I) REAL
C5KS (CONT.)
E3C0{I) REAL
C5C1<I) REAL
C5C2¢(0) REAL

M7 (H=K) ADDITIVE CONSTANT FOR BLANKET MATERIAL COEF. OF THERHAL EXPANSIOH FUNCTION (5-10:
HI (M=K 2) FIRST GRDER COEF, FOR DLANKET WMATEREAL COEF. OF THERMAL EXPANSEON FUNCTION (5-10:
N7 (H=xK) ADDITIVE CONSTANT FOR BLANKET MATERIAL COEF. OF THERHAL EXPANSION FUHCTLION (5-10:

K REFERENCE TEWMPERATURE FOR L4AD
K LOWER BLANKET WATERIAL TEHPERATURE BOUND FOR EQUATION (5-9)
K UPPER BLANKEY MATERIAL TEMPERATHRE BOUND FOR EQUATION (5-9)
FIRST GRDER COEF. FOR BLANKET MATERIAL DENSLITY FUNCTION (5-13)
ADDITIVE CONSTANT FOR BLANKET MATERIAL DEHSITY FUHCTION (5-16)
- ADDITIVE COHSTANT FOR BLANKET KATERIAL EMISSIVITY FUNCTION (5-17)

1/K FIRST ORDER COEF. FOR BLANKET MATERIAL EMISSIVITY FUNCTION {(5-18)

K BLAMKET MATERIAL TEMPERATURE CRITERION FOR EQUATIONS (5-17) AND (5-18)

KG/M3
K& M3

K BLANXKET MATERIAL MELTING TEMPERATURE

" K TEMPERATURE AT ONSET OF COLHMHAR GRAIH GROWTH FOR BLAHKET MATERIALS
K TEMPERATURE AT ONSET OF COLMHAR GRAIN GROWTH FOR BLAHKET MATERIALS

W1 OH*K)

14K3

FUNCTION (5-1)

ADDITIVE CONSTANT FOR FUEL MATERIAL THERHAL CONDUCTIVITY FUHCTION-(5-1)
- FIRSY ORDER COEF. FOR FUEL HMATERIAL THERMAL CONDUCTIVITY FUNCTION (5-1)

1/K SECOND ORDER COEF. FOR FUEL MATERIAL THERMAL COKDUCTIVITY FUNCTION (53-1)
THIRD ORDER COEF. FOR FUEL WATERIAL THERMAL CONDUCTIVITY FUNCTLION (5-1)
- FIRSY ORDER COEF. ON POROSITY FOR FUEL MATERIAL THERMAL CONDUCTIVITY

- SECOND ORDER COEF. ON POROSITY FOR FUEL HATERIAL THERMAL CONBUCTIVITY

FUHCTION (5-1)
J7 (KG=K)

1/K FIRST ORDER COEF. FOR FUEL MATERIAL SPEC.

1/K2

Figure 3-15 (Continued)

ADDITIVE CONSTANT FOR FUEL MATERIAL SPEC., HEAT CAP. FUNCTION (5-2)

HEAT CAP. FUNCTIOH (5-2)

SECOND ORDER COEF. FOR FUEL WATERIAL SPEC. HEAT CAP. FUHCTION (5-2)
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CsC3(D) REAL 1/K3 THIRD ORDER COEF. FOR FUEL MATERIAL SPEC. HEAT CAP. FUNETION (5-2)
cs5C4 (D) REAL J{ (KG=K) ADDITIVE CONSTANT FOR FUEL MATERIAL SPEC. HEAT CAP, FUNCTION (5-4)
C5C5¢D) REAL JF{K62K2) FIRTH ORODER COEF. FOR FUEL MATERIAL SPEC. HEAT CAP, FURCTION (5-4)
€5C6(1) REAL K2 INVERSE SECOND ORDER COEF. FOR FUEL MATERIAL SPEC. HEAT CAP. FUNCTION (5-2)
C5CT1(I) REAL K LOVER FUEL MATERIAL TEHPERATURE BOUND FOR EQUATIONS (5-2), (5-3) AND (5-4)
£5CT2(1) REAL K UPPER FUEL MATERIAL TEMPERATURE BOURD FOR EQUATIONS (5-23, (5-3) AND {(5-4)
Csaocly REAL LIRCES S ADDITIVE COHSTANT FOR FUEL MATERIAL COEF. DF THERHAL EXPANSION (5-10)
C5A1C1) REAL H/(M2K2) FIRST ORDER COEF. FOR FUEL MWATERIAL COEF. OF THERMAL EXPANSIOH (5-100
C5A2¢1} REAL HI(H=KY ADDITIVE CONSTANT FOR FUEL MATERIAL COEF. OF THERMAL EXPANSION (5-11)
C5ATOCIY REAL K REFEREHCE TEMPERATURE FOR C5AQ
C5ATIC(DD REAL K LOWER FUEL HATERIAL TEMPERATURE BOUND FOR EQUATION ¢5-9)
C3AT2(1} REAL K UPPER FUEL HATERIAL TEMPERATURE BOUND FOR EQUATIOK (5-9)
C5D0¢L> REAL KG/H3 FIRST ORDER COEF. FOR FUEL MATERLAL DEHSITY FUNCTION (5-15)
£501¢Ld REAL KGIH3 ADDBITIVE CONSTANT FOR FUEL MATERIAL DENSITY FURCTION (5-16)
CSEodL REAL - ADDITIVE COMSTANT FOR FUEL MATERIAL EMISSIVITY FUNCTEON (5-17)
CSE1(I REAL 1/K FIRST ORDER COEF. FOR FUEL MATERIAL EMISSIVITY FUNCTIOHN (5-18)
CSETOCLD REAL K FUEL BATERIAL TEMPERATURE CRITERION FOR EQUATIONS (5-17) AND (5-18)
CSTHLT(L) REAL K FUEL HATERIAL HELTING TEMPERATURE
CSTEGGLL) REAL K TEMPERATURE AT ONSEY OF EQUIAXED GRAIN GROWTH FOR FUBEL MATERIALS
CSTCGGCI) REAL K TEMPERATURE AT OHSET OF COLHMAR GRALN GROWTH FOR FUEL MATERIALS

RECORD 60 - 69 .
CaKo(L) REAL Wi (H*K) ADDLTIVE CONSTANT FOR CLADDING MATERIAL THERMAL COMDUCTIVITY FUMCTION (5-193
CEK1<LL) REAL Wi{H=K2) FIRST ORDER COEF. FOR CLADDING MATERIAL THERMAL CONDUCTIVITY FUNCTION <5-19)
C6K2¢E) REAL Wi {H2K3) SECOMD ORDER COEF. FOR CLADDING MATERIAL THERHAL COMDUCTIVITY FUNCTION (5-19)
C6K3 (D) REAL Wi (HxK4) THIRD ORDER COEF. FOR CLADDING MATERIAL THERNAL CONDUCTIVITY FUNCTION (5-19)
cococl) REAL J f (KG®K) ABDITEVE CONSTANT FOR CLADDING MATERIAL SPEC. HEAT CAP. FUMCTION (5-207
teC1¢ld REAL J T (KG=K2) FIRST QRDER COEF. FOR CLADDING MATERIAL SPEC. HEAT CAP. FUHCTION (5-20}
Cac2(l) REAL J I (KG=K3) SECOND ORDER COGEF. FOR CLADDING MATERIAL SPEC. HEAT CAP. FURCTION (5-20)
£eCI(D) REAL J/ (KGEK4&) THIRD ORDER COEF. FOR CLADDING HATERIAL SPEC. HEAT CAP. FUHCTION (5-20)
C6AQ(1} REAL HI(H=K) ADDITLVE CORSTANT FOR CLADGING MATERIAL COEF. OF THERHAL EXPANSION FUHCTION
C6A1(1) REAL HI (M*K2) _FIRST ORDER COEF. FOR CLADDING MATERIAL COEF. OF THERMAL EXPANSION FUNCTIOR
CoA2(1} REAL N7 (M=K3) SECOND ORDER CDEF. FOR CLADDING MATERIAL COEF. OF THERMAL EXPANSION FUNCTION
CEATOCID REAL kX REFEREMCE TEMPERATURE FOR £6A0Q
C6AT1(I) REAL ¥ MAXIHY® TEMPERATURE RANGE FOR CLADDING COEF. OF EXPANSION
E600(1) REAL KG/H3 ADDITIVE CONSTANT FOR CLADDING MATERIAL DENSITY FUHETION (5 223
C6EQCL) REAL - ADDITIVE CONSTANT FOR ELADDING MATERIAL EMISSIVIYY FUNCTION (5-23) AND (5-24)
CGE1(1) REAL 1/K FIRST ORDER COEF. FOR CLADDING MATERIAL ENISSIVITY FUNCTION (5-24)
CGETOCLY REAL ¥ REFERENCE TEMPERATURE FOR €GEO
COHTHLTCI) REAL K CLADDING MATERIAL MELTING TEHPERATURE

RECORD 70 - 79 N
c7Ro(I REAL LYRGELS) ABDITIVE CONSTAMT FOR STRUCTURAL MATERIAL THERMAL CONDUCTIVITY FUNCTION (5-19)
CYX1{1> REAL Wi (MxK2)} FIRST ORDER COEF. FOR STRUCTURAL MATERIAL THERMAL COMDUCTIVITY FUNCTION (5-19)
CTR2(1> REAL Wi (H2K3) SECOND ORDER COEF, FOR STRUCTURAL MATERLAL THERMAL CONDUCTIVITY FUHCTION (5-19)
C7K3L(I) REAL Vi {H2K4) THIRD ORDER COEF. FOR STRUCTURAL MATERIAL THERMAL CONDUCTIVATY FURCTION (5-19)
C7Cocn REAL J1{KG*K)} ADDITIVE CONSTANT FOR STRUCTURAL MATERIAL SPEC, HEAT CAP. FUNCTION (5-20)
C7C1¢D REAL JICKGEK2) FIRST ORDER COEF. FOR STRUCTURAL MATERIAL SPEC. HEAT CAP. FUNCTION (5-20)
E7C2(D) REAL JI{KGEK3) SECOND ORDEA £OEF. FOR STRUCTURAL MATERIAL SPEC. HEAT CAP. FUNCTLON (5-20)
LTe3cl) REAL JI{KGEKAD THIRD ORDER COEF., FOR STRUCTURAL WATERIAL SPEC. HEAT CAP. FUNCTION (5-20)
CTAQCL) REAL M{CHRK) ADDITIVE CONSTANT FOR STRUCTURAL WATERIAL COEF. OF THERMAL EXPANSION FUNCTION
CTALCL) REAL M7 (H&K2) FIRST ORDER COEF. FOR STRUCTURAL HATERIAL COEF. OF THERMAL EXPANSIDN FUNCTION
CTA2(L) REAL K7 (MxK3) SECOHD ORDER COEF, FOR STRUCTURAL MATERIAL COEF. OF THERMAL EXPANSION FURCTION
CTPTOC(I) REAL K TEMPERATURE AT WHICH REFERENCE DEWSITY LS SPECIFIED (5-22)
CToocl) REAL KG/H3 ADDITIVE CONSTAMT FOR STRUCTURAL HATERIAL DENSITY FUNCTIQN (5-22)

RECORD 89 - 89
L8Kt(1> REAL Wi CHsK) FIRST ORDER CDEF. FOR COVER GAS THERMAL CONDUCTIVEITY FUNCTION
c8K2(I) REAL Wi(H=K2) SECOND ORDER CODEF. FOR COVER GAS THERMAL CONDUCTIVITY FUNCTION
CaK3(I) REAL WiNxK3) THIRD ORDER COEF, FOR COYER GAS THERMAL CONDUCTIVITY FUMCTION

masxx FILE TRNDAT

RECORD 1001
L1PONY (K} INTEGER - PRIMARY LOOP PONY MOTOR STATYUS; 1 - HOTOR IS OW, O - HOTOR IS5 OFF (K = 1,N1L00P)
F1PONY REAL - PRIMARY PONY MOTOR SPEED FRACTION OF RATED SPEED
G1RRTA REAL KG*H2 PRIHARY PUMP INERTIA

RECORD 1002
L2POHY (XD INTEGER - SECONDARY LOOP PONY HOTOR STATUS; 1 - WOTOR IS DN, O - HOTOR IS OFF K = 1,NiL0OP
F2POKY REAL - SECONDARY POKY HOTOR SPEED FRACTION OF RATED SPEEDR
Q2NRTA REAL KG=HZ SECONDARY PUMP INERTIA

RECORD 1003 -
L1GV(K) INTEGER - GUARD VESSEL OPTLON; O - HQ GUARD VESSEL, 1 - REACTOR VESSEL OUTLET, 2 - RV LNLET,
L1GY (CONT.)} 3 - PUMP IMLET, 4 - PUNP DUTLET; 5 - IHX INLET, 6 - IHX OUTLET (K = 1,H1L00P}
YIHINR REAL H3 R.V. GUARD VESSEL VOLUME AT LEVEL WITH BREAK
Z1HAXR REAL ¥ R.V. GUARD VESSEL MAXIMUM LEVEL THAT £AN BE REACHED BY COOLANT
FIGVR(E) REAL - R.Y. GUARD VESSEL YOLUME TO LEVEL COEF.
FIGVR(2) REAL - R.V. GUARD VESSEL VOLUME TO LEVEL COEF.
F1GYR{(3) REAL - R.V. GUARD VESSEL VOLUME T9 LEVEL COEF.
VIHINP REAL M3 PUMP GUARD VESSEL VOLUME AT LEVEL WITH PIPE BREAK
Z1HAKP REAL M PUNP GUARD VESSEL MAXIMUM LEVEL THAT CAN BE REACHED BY COOLANT
F16VP (1) REAL = PUMP GUARD VESSEL VOLUHE TO LEVEL COEF.
F1GVYP(2) REAL - PUMP GUARD VESSEL VDLUME TD LEVEL COEF.
FAGVP(3) REAL - PUMP GUARD VESSEL VOLUME TO LEVEE COEF.
VIMINX REAL H3 IHX GUARD VESSEL VOLUME AT LEVEL WITH PIPE BREAK

Figure 8-15 (Continued)
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ZAMARX REAL M IHX GUARD YESSEL MAXIMUM LEVEL THAT CAN REACHED BY COOLANT

F16VX(1) REAL - IHY GUARD VESSEL VOLUME TO LEVEL COEF.

F16YX (2> REAL - IHY GUARD VESSEL VOLUME TO LEVEL COEF.

FAGVX(3) REAL - IHX GUARD VESSEL VOLUME TO LEVEL COEF.

VAHAX. REAL H3"HAXIMUM VOLUME THAT CAN BE FILLED IN GUARD VESSEL IN ANY LOCATION
RECORD 1004

T1ERILEKD IHTEGER - PRIMARY CHECK YALVE STATUS; 0 - WORKING, 1 - FAILED (K = 1,NiLDOP}
RECORD 1101 - 1198  (IMPLLED PRIMARY LOOP DEPENDENCY, J = REC.NUN.-1100)

J1BREK INTEGER - PRIKARY LOOP PIPE MUHBER CONTAINING BREAK

H1NBRK INTEGER - HUMBER OF HODES IN BROKEN PRIMARY PIPE UPSTREAM OF BREAX

X1BREK REAL H LENGTH OF PRIMARY PLPE UPSTREAM OF BREAK

FLLSBK REAL - LOSS COEFFICIENT AT PRIMARY BREAK

A1BREK REAL M2 BREAK AREA 1N PRIMARY P1PE

A1GAP REAL M2 X-SECTIONAL AREA BETWEEN BROKEM PRIMARY PIPE AND GUARD VESSEL

S1BREK REAL S TIME OF PRIHARY PIPE BREAK

HOTE: THIS RECORD SERIES 1S SPECIFLED OWLY FOR LOOP(S) CONTAIWING BREAK(S).
RECORD 1201 - 1299 CIMPLIED SECONDARY LOGP DEPENDERNCY, J = REC.NUM.-1200)

J2BREK INTEGER - SECONDARY LOOP PLPE NUMBER COMTAIMENG BREAK

N2ZNBRK INTEGER - NUMBER OF HODES IN BROKEN SECOWDARY PIPE UPSTREAM OF AREAK
X2BREK REAL H LEHGTH OF PRIHARY PIPE UPSTREAM OF BREAK

F2L5B% REAL - LOSS COEFFICIENT AT SECONDARY BREAK

A2BREX REAL #2 BREAK AREA IN SECOHDARY PIPE

A2GAP REAL M2 X-SECTIONAL AREA BETWEEH BROKEN SECONDARY PIPE AMD GUARD PIPE
S2BREX REAL § TIKE OF SECONDARY PIPE BREAK

) ROTE: THIS RECORD SERIES IS SPECIFIED ONLY FOR LOOP(S) CONTAINING BREAK(S).
RECORD 3101

MODID IHTEGER - HODULE ID OF BOUNDARY
N3TAD IHTEGER -~ MUMBER OF TABLE ENTRIES ON CORRESPONDING 3111 RECORD
138LTP IRTEGER ~ BOUNARY CONDITION TYPE 1 - FLOW; 2 - PRESSURE

RECORD 3111
®OoDID IHTEGER - HODULE ID OF BOUNDARY

. S3TAB{I) = REAL S TIME FDR TABLE ENTRY

E3TABCI) = REAL JIKG QR K ENTHALPY(JJKG) OR TEMPERATUREC(KY FOR TABLE ENTRY
PIWTAB(I) = REAL PA DR KGIS PRESSURE(PA)} OR FLOW(KG/S) FOR TABLE ENTRY

*= NOTE: DATA IS ENTERED A5 A USER DEFINED SERIES OF PAIRED POINTS.
REECORD 3201

HOBL1D INTEGER - HODULE 1D OF VOLUME(ACCUMULATOR)

H3VOLT INTEGER - HUMBER DF TABLE ENTRIES ON CORRESPOMDING 3211 RECORD
RECORD 3211

MODIR IHTEGER - MODULE ID OF VOLUME

S3VOLT(I) = REAL S TIME FOR TABLE ENTRY

Q3VOLT(I> = REAL 445 HEAT [HPUT TO ALL PARALLEL VOLUMES

= NOTE: DATA IS5 ENTERED AS A USER DEFINED SERIES OF PAIRED POINTS.
RECORD 3301

HODID INTEGER - MDOULE I0 OF VALVE

H3VALTCD INTEGER - HUMBER OF TABLE ENTRIES DK CORRESPOMDING 331t RECORD

H3VCAS INTEGER - PPS/PCS OPTION 0-IGHORE PPS/PCS; 1-ACCEPT PPS/PLS SIGHAL
RECORD 3311

MODID INTEGER - HODULE ID OF VALVE

S3VALT(I)» = REAL § TIHE FOR TABLE EHTRY

S3VPST(I) * REAL ~ VYALVE STEM POSITIOM 0-FULL CLOSED; 1-FULL ODPEN

= HOTE: DATA IS EMTERED AS A USER DEFINED SERIES OF PAIRED POINTS.
RECORD 3401

HODID INTEGER - MODULE IO OF PUHP

HIPUMT (1) INTEGER - NUMBER OF TABLE ENTRIES ON CORRESPONDING 3411 RECORD

S3IPTRP REAL 5 PUMP TRIP TIME

N3PCAS INTEGER - PPS/PCS DPTION 0-1GNORE PPS/PCS; 1-ACCEPT PPS/PCS SIGNAL
RECORD 3411

HODID INTEGER - MODULE ID OF PUMP

SIPUMT(I) = REAL S TIME FOR TABLE ENTRY

R3PUMTL(L) = REAL - RELATIVE PUHP SPEED 0-FULL STOPPED; 1-FULL SPEED

= HOTE: DATA IS ENTERED AS A USER DEFIMED SERIES OF PALRED POINTS,
RECORD 5001

LSPOPT INTEGER - TRANSIENT POWER FLAG; 0 - PROMT JUMP APPROXIMATION, 1 - EXACY
HSDNGP INTEGER - KUMBER OF DELAYED NEUTRON GROUPS ( MAXIMUM OF 6 >
C5LH REAL S PROMT KEUTROM GENERATEON TIME
RECORD 5002 .
F3PFIS(KD) REAL - FRACTIOMAL POWER IN EACH CHANNEL AND BYPASS DUE T& FISSION HEATING
F5PFIS (CONMT.) (K = 1,H6CHAN+T)
RECORD 5003
FS5BETACH) REAL - FRACTION OF N-TH EFFECTIVE DELAYED HEUTRON GROUP (0<N<T)
RECORD 3004
CSLHDACHY REAL S-1 DECAY COWSTANT OF N-TH DELAYED MEUTRON GROUP (O<HN<T)
RECORD 5005
F5PBPD(I) = REAL - FRACTIONAL TRANSIENT DECAY POWER IN BYPASS
S5PEPO(IY = REAL § TRAHSIEHT POSTSCRAH TIHE FOR DECAY POVER IN BYPASS

= NOTE: DATA 1S ASSIGNED AS A USER DEFINED SERLES OF PAIRED POLHTS OF UP TO 25 PAIRS.
RECORD 51901 - 5199 CIHPLIED CHAMNEL DEPENDERCY, X = REC,HUM,.-5100)

FsPOCDD = REAL - FRACTIONAL TRANSIEHWT DECAY POWER IH K-TH CHANKREL

S5PDIT) ¥  REAL S TRANSIENT POSTSCRAM TIME FOR DECAY POVER IN K-TH CHANNEL

Figure 3-15 (Continued)

— 177 —



RECORD $201 - 5299
FSBROPLS) REAL
ESBBOP (CONT.)

RECORD 5301 - 5399
F5GD0PCJ) REAL
F5GDOP (CONT.)

RECORD 5401 - 5499

PNC TN9410 87-143

« NOTE: DATA 15 ASSIGHED AS A USER DEFINED SERIES OF PAIRED POINTS OF UP TO 25 PALRS.

CEMPLIED CHAHWMEL DEPENDENCY, K = REE.HUM.-5200)
R HESH WEIGHTED DOPPLER REACT.COEF. WETH SODIUN PRESEHT FOR K-TH CHANNEL
G = 1,H5SLIL(K))

(EMPLIED CHAHMEL DEPEHDENCY, K = REC.NUM.-5300)
R HESH WELGHTED DOPPLER REACT.COEF. W/0 SODIUM PRESENT FOR K-TH CHANNEL
¢ = 1,HISLICCKYY

(IMPLIED CHANMEL DEPENDENLY, K = REC.NUM.-5400)

FSVWGT (J) REAL R/IKG MESH WEEGHTED SODIUM VOLD REACT.COEF. FOR K-TH CHANNEL (J = 1,NSSLICKKD)
RECORD 5501 - 5599 CIMPLIED CHANNEL DEPENDENLY, K = REC.NU.-3500)
FSANGT(J) REAL RIKG HESH WEIGHTED FUEL AXIAL EXPANSION REACT.COEF. FOR K-TH CHANNEL (J = 1,HSSLIC(K)
RECORD 6001
LEMIX INTEGER - MIXING TYPE OPTION; 1 - ONE ZOKE MIXING, 2 - TWO ZOHE WIXING
LEFLOW INTEGER - FLOW REDISTRIBUTION OPTION; 0 - NO FLOV REDISTRIBUTION, 1 - FLOW REDISTRIBUTION
T6SUPH REAL K SUPER HEAT TEMPERATURE
T6SUPH (CONT.} IF SET .LT, 0.0 THEHW THERMAL EXPANSIOH KODEL WILL BE USED IN BGILING CALCULATIOKS
T&SUPH (CONT.} IF SET .GE. 0.0 THEK SINGLE MASS FLOW RATE WILL BE USED IN BOILING CALCULATIGNS.
RECORD 6002
LBCGAS INTEGER - COVER GAS PRESSURE QPTION; 1 - COHSTANT KASS, 2 - CONSTANT PRESSURE,
LGCGAS (CDRT.D 3 - CONSTANT FEED/BLEED RATE
R6ECGFE REAL K6/S COVER GAS FEED/BLEED RATE
PGCGFE REAL H/H2 COVER GAS PRESSHRE CHANGE REQUIRED YO ACTUATE FEED/BLEED VALVE
RECORD 8001
HAPLSD INTEGER - NUMBER OF FEEBBACK CASCADES IN THE REACTOR POWER CONTROLLER
NBCEBNK IKTEGER - HUMBER OF PRIMARY CONTROL ROD BANKS
RECDRD BOO2 .
L8PUKP(J) = INTEGER - HANUALJAUTO PUHP TRIP FLAG; 1 - HAHUAL, 0 - AUTO €J = 1,(3=xN1LOOP+1))
NOTE: PARAMETERS ARE ASSEIGHED ON A SUBSYSTEM/COMPONERT BASLS. THAT 1§, BATA
ASSIGHNMENTS ARE HADE FOR THE PUMP IN PRIHARY LOOP 1, THE PUHP LN PRIHARY
LOOP 2 ¢1F NEEDED), AND SO 80 ON, UP TO THE PUHP IN PRIMARY LOOP “NtLOOP~.
THE DATA FOR ALL "NiLOOP* PREMARY LOOP PUMPS IS FOLLOWED BY CORRESPONDING
SERLES FOR THE SECONDARY LOOP(S) AND THE STEAM GERERATOR. DATA FOR THE LAST
PUHP IS ASSIGNED TQ THE TURBENE.
RECORD 8003 :
58TDLY(J) ® REAL - § PUHP TRIP TIME DELAY AFTER AN AUTOMATIC PPS SIGHAL (J = 1,(3=N1LDOP+1))
NOTE: PARAMETERS ARE ASSIGNED ON A SUBSYSTEM/COMPOMENT BASI1S, THAT 15, DATA
ASSIGNMENTS ARE HMADE FOR THE PUMP IN PRIMARY LOOP 1, THE PUMP LM PRIMARY
LOOP 2 C(IF MEEDED), AND SO SO ON, UP 70 THE PUHP LN PRIHARY LOOP “N1LOOP~.
THE DATA FOR ALL "HiLOGP" PRIMARY LOOP PUMPS IS5 FOLEAWED 8Y CORRESPONDIKG
SERLES FOR THE SECOHDARY LOOP(S) AND THE STEAM GENERATOR. DATA FOR THE LAST
PUHP IS5 ASSIGNED TO THE TURBIME.
RECORD 8004
SEMANP(JY = REAL & TIME AT WHICH PUMPS ARE TO BE TRIPPED MANUALLY (J = 1,(3*N1LOOP+1))
HOTEs PARAMETERS ARE ASSIGNED ON A SUBSYSTEM/COMPONENT BASIS. THAT 15, DATA
ASSIGNMENTS ARE MADE FOR THE PUMP IN PRIHARY LOODP 1, THE PUKP IN PRIHARY
LOGP 2 (IF NEEDEDR), AND 50 SO ON, UP TO THE PUMP IN PRIMARY LOQP THILQOR=,
THE DATA FOR ALL “H1LOOP* PRIMARY LOOF PUMPS IS FOLLOWED BY CORRESPONDING
SERIES FOR THE SECOMDARY LOOP(S) AND THE STEAM GENERATOR. DATA FOR THE LAST
PUMP IS ASSIGNED TO THE TURBINE.
RECORD 8005
FarD1 REAL - FRACTIOMAL POWER DEMAHD AT TIME = SBDT1
FarDd2 REAL ~ FRACTIONAL,POWER DEMAND AT TIME = S580T2
88DTH REAL S TIME AT WHICH THE LOAD DEMAND STARTS CHANGING
58072 REAL S TIME AT WHICH THE LOAD DEMAND REACHES A COHSTANT LEVEL
RECORD 8006
F8RSCR REAL ¥ REACTIVITY WORTH DUE THE SECONDARY COHTROL RODS <(EQ. 3-12)
FAORSDH REAL ¥ COLD SHUTDOWN MARGIN OF REACTIVITY ( COHSTANT) (EG@. 3-12)
ZH5RHX REAL W MAXIKUM INSERTION LIMIT OF THE SECONDARY CONTROL RODS CORRESPONDING TG F8SRMX
Z8SRMX (CONT.) CORRESPONDING TO F8SRHX
FRSRHY REAL ¥ MAXIHUM REACTIVITY WORTH OF THE SECONDRY CONTROL RODS (E@. 3-12)
FBRSTP REAL ¥ REACTIVITY WORTH OF THE PRIMARY SYSTEM STUCK ROD
FBRSTS REAL ¥ REACTIVITY WORTH OF THE SECOMDARD SYSTEM STUCK ROD
RECORD 8007
C4A0 x REAL - COEFFICIENTS FOR A 6TH DEGREE POLYNIMIAL (EQ. 3.4-18)
c3a1 = REAL - COEFFICIENTS FOR A 6TH DEGREE POLYNIHIAL (EQ, 3.,4-18)
caa2 = REAL - COEFFICIENTS FOR A 6TH DEGREE POLYNIMIAL (EQ. 3.4-18)
CBA3 x REAL - COEFFEICIENTS FOR A 6TH DEGREE POLYMIMIAL (EG. 3.4-18)
t3A4 = REAL - COEFFICLENTS FOR A 6TH DEGREE POLYHMIHIAL (EQ. 3.4-18)
C8AS = REAL - COEFFICIENTS FOR A 6TH DEGREE POLYRIHIAL (EQ. 3.4-18)
C8A6 = REAL - CCEFFICIENTS FOR A 6TH DEGREE POLYNIMIAL (EG, 3.4-18)
[#:):01] xx REAL - COEFFICIENTS FOR A 6TH DEGREE POLYNIHIAL (EQ. 3.4-18)
CaBi A% REAL - CDEFFICIENTS FOR & 6TH DEGREE POLYNINIAL (Ea. 3.4-18)
Ca8B2 #x REAL - COEFFICIENTS FOR A 6TH DEGREE POLYHNIMIAL (EQ. 3.4-18)
cag3 *%  REAL - COEFFICLENTS FOR A 6TH DEGREE POLYNINIAL (EQ. 3.4-18)
cans ®x  REAL - COEFFICIENTS FOR A 6TH DEGREE POLYHIMIAL (EQ. 3.4-18)
cass % REAL - COEFFICIENTS FOR A 6TH DEGREE POLYNINIAL (EQ., 3.4-18)
C8B6 x REAL - COEFFICIENTS FOR A 6TH DEGREE POLYNIMIAL (E¢. 3.4-18)
S8DSPT REAL 5 HAXIMUN TIME RANGE OF VALIOITY OF POLYHOHIALS FOR THE PRIMARY RODS
FBISPT REAL - FRACTIONAL PORTION OF THE SCRAM ROOS AT WHICH WE SHIFT TO SECOHD POLYNOMIAL FIT

® NOTEs THIS POLYHOMIAL DESCRIBES THE PRIMARY ROD POSITLON AS A FUMCTION OF TIHE

Figure 8-15 (Continued)
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RECORE 8008
caco
c8c1
cac?
C8c3
c8cs
c8cs
C8e6
S805ST

¥ OH MM N MR

RECORD 8009
S8RI1
S8RI2
F8RI1
F2RI2

RECGRD 8010
FBVHAX (1)
FETRHACL)

RECORD 8011
FAVNENCL)
FETRHN 1)

REECORD 8012
S80PEHLD)

RECORD 3013
S8CLOS(ID

RECDRD 8014
CATIMECL)

REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

REAL
REAL
REAL
REAL

REAL
REAL

REAL
REAL

REAL

REAL

REAL

C8TIME (CONT.)

RECORD 8013
UBTREF
UBZREF
WB1REF
W82REF
TSRREF
T81REF
TETREF
T&5REF
P26REF
PETREF
PEOPRF
WEFWRF
WESTRF

RECORD 8016
LBAVLPCI)

REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

IHTEGER

AFTER SCRAM WITH THE RODS FULLY OUT.
@z NOTE: THIS POLYKROMIAL DESCRIBES THE PRIMARY ROD PDSITION AS A FUNCTLON OF TIME
AFTER SCRAM WITH THE RODS PARTIALLY IHSERTED.

- COEFFICIENTS FOR A 6TH DEGREE POLYMIMIAL (EQ. 3.4-13)
- COEFFICIENTS FOR A 6TH DEGREE POLYKIMIAL (E9. 3.4-18)
- EDEFFICIENTS FOR A 6TH DEGREE POLYHIMIAL (EQ. 3.4-18)
- COEFFICIENTS FOR A 6TH DEGREE POLYHIHIAL (EQ. 3.4-18)
- COEFFICIENTS FOR A 6TH DEGREE POLYNIMIAL (EQ. 3.4-18)
- COEFFICIENTS FOR A 6TH DEGREE POLYNIKIAL (E@. 3.4-18)
- COEFFICIENTS FOR A 6TH DEGREE POLYNIMIAL (E@., 3.4-18)

5 HAXIHUM TIHE RANGE OF VALIDITY OF POLYNOMIALS FOR THE SECONDARY RODS

*= KOTE: THIS POLYNOMIAL DESCRIGES THE SECONDARY ROD POSITEON AS A FUKCTIOK OF TIME
AFTER SCRAM, SIHCE THE SECONDARY RGPS ARE ASSUMED TO BE FULLY OUT, ONLY ONE
POLYNOMIAL IS USED.

S TIME AT WHICH THE REACTIVITY INSERTION STARTS.

S TIME AT WHIECH THE REACTIVITY LWSERTION ENDS.

¥ REACTIVITY AT THE START OF THE INSERTION (CORRESPONDING TO SBRI1Y
¥ REACTIVITY AT THE END OF THE IKSERTION ¢ CORRESPOKBING TC S8RIZ)

- MAXIHUM FRACTIONAL VALVE OPENIHG (I = 1,(H1L00P+3)) (E&. 3.4-3.38>
- MAXIMUM VALVE TRIM (I = 1,(NH1LODP+3)) (EGQ. 3.4-3.38)
» NOTE: DATA I5 ENTERED AS A SERLIES OF PAIRED POINTS. THE IMDEX *I* 15 IMCREHENTED
OVER THE SET OF ALL REGUIRED DATA, THE REGUIRED VALVE SEQUENCING IS:
= MALW FEED WATER CONYROL WALVE (ONE ERTRY PER LOOP),
- THROTTLE VALVE,
- BYPASS VALVE,
~ HOTOR OPERATED RELIEF VALVE
- MINIMUM FRACTIONAL VALVE GPENING {1 = 1,{(N1LDOP+3)) <(EQ. 3.4-3.38)
- HINIMUW VALVE TRIM “(l = 1,(N1LOOP+3)) (EQ. 3.4-3.38)
= HOTE: DPATA 15 EMTERED AS A SERIES OF PAIRED POINTS. THE INDEX ~I- IS5 INCREMEHTED
OVER THE SET OF ALL REGUIRED DATA. THE REQUIRED VALVE SEQUENCING IS:
- HALN EEED WATER CONTROL VALVE (ONE ENTRY PER LOOP),
-~ THROTTLE VALVE,
- BYPASS VALVE,
- HOTOR OPERATED RELIEF VALVE

5 VALVE OPENING TIME (I = 1,(N1LOOP+3)) (EQ.3.4-3.38)
= NOTE: THE REQUIRED VALVE SEQUENCING IS:
- HAIN FEED WATER CONTROL VALVE (OME ENTRY PER LOOP),
~ THROTTLE VALVE,
= BYPASS VALVE,
- HOTOR OPERATED RELIEF VALVE

§ VALVE CLOSING TIME (I = 1,(RILOGP+3>) (EQ.3.4-3.38
® NOTE: THE REGUIRED VALVE SEQUENCING IS:
- MAIN FEED WATER CONTROL VALVE <ONE ENTRY PER LGOP),
- THROTTLE VALVE,
- BYPASS VALVE,
- MOTOR DOPERATED RELLEF VALVE

5 TIHE CONSTANTS USED IR COMPUTING SENSOR HEASUREMENT TINE LAGS. (I = 1,3+5sHiL0OP)
(E&. 3.4-2.1)
NOTE: THESE CONSTANTS CORRESPOND TO THE FOLLOWING SENSORS:
- REFERENCE PRESSURE
- SODIUM LEVEL
- IHX OUTLET TEMPERATURE (OWE ENTRY PER L00P)
- EVAPORATOR INHLET TEMPERATURE (ONE ENTRY PER LODOP) .
~ FEED WATER FLOW RATE (ONE ENWTRY PER LOOP)
=~ STEAH FLOM RATE (OHE ENTRY PER LOGP)
- STEAW DRUH LEVEL (OME ENTRY PER LODOP)
- REACTOR OUTLET NOZIZLE YEWPERATURE

RPH REFERENCE 100 PERCENT POWER, PRINARY LOOP PUHP SPEED

RPH REFERENCE 100 PERCENT POWER, INTERMEDIATE LDOP PUHP SPEED

KG/S REFERENCE 100 PERCENT POWER, PRIMARY LOQP SODIUH MASS FLOW RATE

KG/S REFEREMCE 10¢ PERCENT POWER, INTERMEDIATE LOOF SODIUM KASS FLOW RATE
¥ REFERENCE 100 PERCENT POWER, CORE HIXED MEAN OUTLET TEMPERATURE

K REFEREMCE 100 PERCENT POWER, REACTOR VESSEL SODIUM INLET TEMPERATURE

X REFERENCE 100X POWER, STEAM TEHPERATURE AT THE TURBINE INLET

K REFEREHCE 100 PERCENT POWER, COLD SHUT DOWH TEMPERATURE

HiHxs2 REFERENCE 100 PERCENT POVER, REACTOR IMLET PLENUM PRESSURE

NiH=z2 REFERENCE 100 PERCENT POWER, TURBINE INLET PRESSURE

Hixx2 REFERENCE t00 PERCENT POWER, PRESSURE DROP ACROSS FEEDWATER VALVE
XG/S§ REFERENCE 100 PERCENT POVER, FEED WATER FLOW RATE
KG/§ REFERENCE 109 PERCENT POWER, STEAM FLOW RATE

- PROTECTIVE FUNCTIOKS TO BE EXAMINED QN THE PRIM. SHUTDOWN SYSTEM (1 = 1,Jd: f<J<21}

Figure 3-15 (Continued)
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RECORD 8017
LBAYLS(D)
RECORD 8018
L8FUNPLI)

RECORD 8019
LBFUNS(E)

RECORD 8020
L8PHAN
S8POLY
S8PMAN

RECORD 8021
LBSHAN
SBSOLY
SBSMAN

RECORD 8101
F865FY
RECORD 8102

C&PA1
C&PAl
C8PA2
C8PA2
Caras
C8PA3
C8PAL
CBPA4
C8PAS
C8PAS
C8PB1
capst
C8P82
CaPB2
C8pPB3
caPB3
carB4
[#:1: 23
LEPBS
CaPB5

RECORD 8103
C8PC1

C&PC1 (CONT,}

C&PL2

C&PL2 (CONT.)

C8PC3

C8PC3 (CONT.)

RECORD 8104
CaPD1
C&PD1
carp?
CapPoD2
CapD3
Carn3
C8PD4
CAPD4
C8PD5
C8pPD3
C8PD6
Carps

RECORD 8106
Z86SNA

RECORD 8107
C8PE1

C8PE1 (CONT.)

RECORD 8108
T82SHX
RECORD 8110
CarG1t

C8PGT (CONT.D

capPG2

CaPG2 (CONT.)

C8PE3

EBPGI (LONT.)

canrta

(COHT.?
(CONT.)

C{CONT.D

CCONT.)

(COHT.)
(CONT,)

(CONT.D

CCONT.)

INTEGER

INTEGER

INTEGER

INTEGER
REAL
REAL

INTEGER
REAL
REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

- PROTECTIVE FUNCTIONS TD BE EXAHMINED ON THE SEC. SHUTDOWN SYSTEN (I = 1,Jz O<d<21}

- PROTECTIVE FUMCTIONS GPERATIVE FOR PRIMARY SHUT DOWH SYSTEM (1 = 1,d4s D<J<21)
= HOTEs AT LEAST ONE HUST BE OPERATIVE.

- PROTECTIVE FUNCTEOHS OPERATIVE FOR SECONDARY SHUT DOWN SYSTEM (I = 1,J: 0<d<21)
= NOTE: AT LEAST ONE MUST BE OPERATIVE.

- MAHUAL/AUTO SCRAH FLAG FOR THE PRIMARY SHUTDOWN SYSTEM;

1 -

HANUAL, 0 - AUTO

S PRIMARY SHUTDOWM SYSTEM SCRAM TIME DELAY AFTER AN AUTOMATIC PPS SIGNAL
§ TIME AT WHICH PRIMARY SHUTDDWN SYSTEM 1S TO BE MANUALLY TRIPPED
HOTE: SELECTION OF MANUAL SCRAH DOES NOT PREVENT AN AUTOMATIC SCRAM.

TO PREVENT AN AUTOMATIC SCRAM FROM THE PRIMARY SHUTDOWN SYSTEM,

SHOULD BE SET TO A LOHG TIME.

- HAHUAL JAUTO SCRAM FLAG FOR THE SECOHDARY SHUTDOWM SYSTEM;
5 SECONDARY SHUTDOWH SYSTEM SCRAM TIHE DELAY AFTER AN AUTOMATIC PPS SIGHAL
S TIME AT WHICH SECONDARY SHUTDOWN SYSTEM IS TO BE HANUALLY TRIPPED

HOTE: SELECTION OF MANUAL SCRAM DDES NOT PREVENT AN AUTOMATIC SCRAH.

TO PREVENT AM AUTOMATIC SCRAM FROM THE SECONDARY SHUTDOWN SYSTEN, S8SDLY
SHOULD BE SET TO A LONG TIME.

FRACTIOHAL HIGH NEUTRON FLUX (PPS

CONSTANTS USED LN DETERMINING THE

SETTING) (EQ, 3.4-2.2)

SETPOINT FOR FLUX DELAYED

S8PDLY

1 - MAKUAL, O - AUTO

FLUX FUNCTEON WHEM RHO IS GREATER THAN OCPPS FURCTIOR 2) (E¢. 3.4-2.3)
CONSTANTS USED IM DETERMINING THE SETPOINT FOR FLUX DELAYED

FLUX FUNCTIGN WHEX RHD IS GREATER THAN OC(PPS FUNCTION 2) (E@. 3.4-2.3)
COWSTANTS USED 1H DETERHINING THE SETPOINT FOR FLUX DELAYED

FLUX FUNCTION WHEN RHO I$ GREATER THAN D(PPS FUNCTION 23} (EQ. 3.4-2.3)
CONSTANTS USED IN DETERHINING THE SETPOINT FOR FLUX DELAYED

FLUX FUNCTION WHEN RHO IS GREATER THAN OKPPS FUNETIOH 23 (E@. 3.4-2.3)
CONSTANTS USED IH DETERMINING THE SETPOLNT FOR FLUX DELAYED

FLUX FUNCTIOH WHEN RHO IS GREATER THAN Q(PP5 FUNCTIOH 2) (EQ. 3.4-2.3)
CONSTANTS USED IN BETERHINING THE SETPOLNT FOR FLUX DELAYED

FLUX FUNCTION WHEN RHO IS LESS THAN OCPPS FUNCTION 2) (EG. 3.4-2.3)
CONSTANTS USED IN DETERHINING THE SETPOEINT FOR FLUX DELAYED

FLUX FUNCTION WHEN RHO IS LESS THAH O(PPS FUNCTIDN (E@. 3.4-2.3)
CONSTANTS USED IN DETERMINING THE SETPOINT FOR FLUX DELAYED

FLUX FUMCTION WHEH RHO IS LESS THAN ODC(PPS FUNCTIDH 2 CEQ. 3.4-2.3)
COMSTANTS USED IN DETERMIMENG THE SETPOLNT FOR FLUX DELAYED

FLUX FUNCTION WHEH RHO 1S LESS THAN O(PPS FUNCTION 2) {EQ, 3.4-2.3)
CONSTANTS USED IN DETERHINING THE SETPOIRT FOR FLUX DELAYED

FLUX FUNCTION {EQ. 3.4-2.3)

CONSTANT USED

SURE) FUNCTIONC PPS FUNCTION

CONSTANT USED

SURE) FUNCTION{ PPS FUNCTION

CORSTANT USED

SURE) FUNCTIONC PPS FUNCTION

CONSTANT USED
MEDIATE SPEED
CONSTANT USED
MWEBIATE SPEEB
CONSTANT USED
HEDIATE SPEED
CONSTANT USED
HEDIATE SPEED
CONSTANT USED
HEDIATE SPEED
CONSTANT USED
MEDIATE SPEED

REACTOR VESSEL SODEUM LEVEL PPS SETTING

WHEN RHO 1§ LESS THAM OCPPS FUNCTION 2)

THE SETPOINT FOR FLUX-SAQRT(PRES
H (EQ. 3.4-2.8)
THE SETPOINT FOR FLUX-SAQRT(PRES
3) (E%. 3.4-2.8)
THE SETPOINT FOR FLUX-SGRT(PRES
3) (E@. 3.4-2.8)

IN DETERMINING
IN DETERMINLING

IN DETERMINING

TO DETERMINE THE SETPOINT FQR PRIMARY TO INTER
RATIO FUMCTION (PPS FUNCTION 43 (EQ. 3.4-2.9}
TO DETERHINE THE SETPOINT FOR PRIHARY TO.INTER
RATIO FUNCTLON {PPS FUNCTION 4} (EQ, 3.4-2.9)
TO DETERMINE THE SETPOINT FOR PRIKARY TO INTER
RATI0 FUNCTION (PPS FUNCTIOR 4) (EQ. 3.4-2.9)
TO DETERMINE THE SETPOINT FOR PRIHARY TO INTER
RATID FUNCTION (PPS FUNCTION 4) {EQ. 3.4-2.9)
TO DETERMIME THE SETPOLMT FOR PRIMARY TO INTER
RATIO FUNCTIOH (PPS FUNHCTION 4 (E@. 3.4-2.9)
TO DETERHIME THE SETPOIMT FOR PRIMARY TO INTER
RATIO FUNCTION (PPS FUNCTION 4 (E%. 3.4-2.9)

(E8. 3.4-2.10)

SETPOINT CONSTANT FOR STEAM TO FEED WATER RATIO FUNCTIOHC(PPS FUNCTIOH 7)

(Eq. 3.4-2.11)

K IHX OUTLET TEMPERATURE PP3

CONSTANT USED

INTERHEDIATE FLOW RATIO (PPS

CONSTANT USED

INTERHEDIATE FLOW RATIO (PPS

COMSTANT USED

INTERMEDIATE FLOW RATEO (PPS

CONSTANT USED

Figure 3~15 (Continued)

SETTEING (EQ. 3.4-2.12)

I8 DETERHINIRG THE SETPOLNT FOR THE
FONCTIOH 107 (EQ.
THE SETPOINT FOR THE
FURCTION 102 (EQ.
THE SETPOINT FOR THE
FURCTIOR 10D (EQ.
THE SETPOINT FOR THE

PRINARY TO
3.4-2.14)
PRIMARY TO
3.4-2.14)
PRIHARY TG
3.4-2.14)
PRIHARY TO

IN OETERHINING
IK DETERMIMING

1N DETERMIHING
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C8PG4 (CONT.) INTERHEDIATE FLOW RATIO (PPS FUNCTION 10} (EQ. 3.4-2.14)
C8PG5 REAL - CONSTANT USED IN DETERMINING THE SETPOINT FOR THE PRIMARY TO
C8PGS (CORT.) INTERMEDIATE FLOW RATIO <PPS FUNCTIOH 101 (EQ. 3.4-2.18)
C8PGH REAL - CONSTANT USED INK DETERHINING THE SETPOINT FOR THE PRIMARY Td
C8PGE (CORT.) INTERMEDIATE FLOW RATID (PPS FUNCTIOH 10) (EQ. 3.4-2.18
RECORD 3&111
Z835KX REAL M SETPOINT STEAHM ORUM HAXIMUH WATER LEVEL PPS SETTING (E@, 3.4-2.15)
ZB3ISHN REAL - SETPOINT STEAM DRUM WATER LEVEL PPS SETTING (EA. 3.4-2.1%
RECORD 8112
TB3SEV REAL K PPS SETTING EVAPORATOR EXET SG0OIUN TEMPERATURE (EG. 3.4-2.15)
RECORD 8113 :
TBESN2 REAL K PP5 SETTIHG REACTOR OUTLEY NOZZILE TEMPERATURE (EQ. 3.4-2,17)
RECORD 8114
F81SFL REAL - PRIMARY PUMP PPS SETTING (EQ. 3.4-2.18)
RECORD 8115 ’
F825FL REAL -~ IHTERNEDIATE PUMP SPEED PPS SETTING (EQ. 3.4-2.18)
RECORD 8200
FBHFXL REAL ~ HIGH FLUX LIHITER(FRACTION OF 1)
FBCRDZ REAL = CONTROL ROD DEAD ZOWE (FRACTION OF 1)

RECORD 8201
MODID = IWTEGER - PPS/PCS MODULE IDENTIFIER .
INITIAL POSITION OF THE PRIMARY COHTROL RODS, HAY VARY FROM O.O0CFULLY INSERTED) TO

ZBCRIN REAL H

IBCRIN (LOWT.) THE VALUE ASSIGNED ZB8CRHX (FULLY WLITHDRAWN)

Z8CRHX REAL H MAXIHUM INSERTIOH LIMIT OF THE PRIMARY CONTROL RODS

285AT REAL M PRIMARY CONTROL ROD SATURATIOH POSITION

Z8LOCR REAL M LOWER POSITION OF THE ROD BANK BEFORE THE MEXT BANK HOVEMENT BEGENS

I8CRUP REAL M UPPER POSITION OF THE ROD BANK BEFQRE THE MEXT BAMK MOVEHENT BEGINS

VECRON REAL M/S PRIMARY CONTROL RDD DOWNWARD VELOCITY(HEGATIVE VALUE)

USCRUP REAL H/S PRIMARY CONTROL ROD UPWARD VELOCITY(POSITIVE VALUE)

FBROKX REAL ¥ HAXINUM REACTIVITY OF THE PRIMARY CONTROL ROD BANKS .

* HOTE: A HODID IS A THREE(3) DIGIT CODE DESIGNED TO UNIQUELY IDENTIFY A
PCS CONTROLLER. SINCE A CONTROL ROD BANK IS DEFINED WITH HEITHER
SUB-SYSTEM NOR LDOP DEPENDENCIES, BIGITS GNEC1) AND THREE(3) ARE
BY CORVENTION ALWAYS ASSIGNED A VALUE OF ZERODCO). THE REHAINIRNG
DIGIT (2) DESIGNATES THE BANX TO WHICH THE DATA IS ASSOCIATED.
IT*S VALUE WILL RANGE FROH ONEC1> TO THE USER DEFINED HWAXIMUM NUMBER
OF CONTROL ROD BANKS (HBCBNK) WHICH IS FOUKD ON RECORD 8001.
RECORD 8301

HODID = INTEGER - PPS/PCS MOBULE IDENTIFIER

MBMOTR INTEGER - MAOTOR TYPE FLAG (0/1 , SQUIRREL CAGE / WOUND ROTOR)

N8POLE INTEGER - HUMBER OF PAIRS OF POLES FOR SQUIRREL CAGE TYPE MOTOR

RBFRER REAL HERTZ 100 PERCENT REFERENCE FREQUENCY OF THE MOTOR-GEMERATOR SET

C8PCS REAL - CONSTANTS ASSOCIATED WITH THE PUHMP DRIVE SYSTEM

C8ACT REAL - ACTUATOR CONSTANTS

FAHSPL REAL - PUMP HIGH SPEED LIMIY

RBMAX REAL OHMS HAXIHUNM RESISTAKCE OF THE LIQUID RHEOSTAT ACTUATOR

RABROT REAL OHHS ROTOR RESISTAKRCE

UBSRPH REAL RPH SYNCHRONOUS SPEED OF THE SODIUM PUMPS

= NOTE; A HOOID IS A THREE(3) DIGIT CODE BESIGMED TO UNIQUELY IPENTIFY A

PCS CONTROLLER. SINCE THERE LS ONLY ONE DRIVER PER PUMP AND ONE PUMP
PER LOOP, THE SECOND DIGIT OF THE PUMP CONTROLLER MODID IS SUPERFLUOUS
AND IS BY CONVENTION ALWAYS ASSIGNED A VALUE OF ZERO(O). THE FIRST
DIGIT OF THE MODID CORE IS ASSIGNED OGN A SUBSYSTEM BASIS. A PUNP

DRIVER IH A PRIMARY HEAT TRANSPORT SYSTEM IS5 ASSIGNED A VALUE OF ONEC(1)
WHILE THE SECOKDARY SYSTEH COUNTERPART 1S ASSIGNED A VALUE OF Twa(2).
THE PLANT LOOP IS IDEWTIFIED BY THE HODID'S LAST DIGLT. IT’S
RANGE OF VALID VALUES IS DMNE(1) THROUGH THE MAXIMUM HUMBER OF LOOPS
SIMULATED (N1LOOP}.
RECORD 8400 :
N8CSCD(I) INTEGER - NUMBER OF FLOW CONTROLLER CASCADES ASSOCIATED WITH EACH SUBSYSTEW/COMPONENT
N8CSCD (CONT.? €1 = 1,¢4=N1LOGP+3))
= NOTE: THE FOLLOWIHG CASCADE SEQUENCING IS ASSUMED;
= PRIHARY HEAT TRAHSPORT SYSTEM (ONE ENTRY FOR EACH LOOP),
- SECONDARY HEAT TRANSPORT SYSTEH (OHE ENTRY FOR EACH LOOPY,
- FEEDWATER WATER PUMP (ONE ENTRY FOR EACH LOOP).
- FEEDWATER VALVE (ONE ENTRY FOR EACK LOOP),
= THROTTLE VALVE,
- BYPASS VALVE,
= RELIEF VALVE
RECORD 8401

HODID = INTEGER - PPS/PCS MODULE IDENTIFIER

H8FLAG IRTEGER - CONTROLLER HODE FLAG(O/1 ,AUTOMATIC/HANUAL)
FBGAIN REAL - CONTROLLER GALN

FBREPT REAL 1/ INTEGRAL CONTROLLER REPETITLON RATE
CBTIME REAL S TIME COHSTANTS

FBROLU REAL - INTEGRAL LINITER(URPER LIMIT

FAROLD REAL -~ INTEGRAL LIHITER{LOWER LIMIT)

F80OHD REAL - BEAD BAND (FRACTION OF 1)

X8PM REAL - MANUAL ADJUSTIBLE SETPOLKTS FOR CONTROLLERS
CBTINE REAL S TIHME COHSTAMTS

Figure 3-15 (Continued)
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C8FF REAL
RECORD 9001
SOLAST REAL
S9HAXA REAL
SIHINA REAL
S9SINT REAL
SOPINTCSY = REAL
SOCHMG(J) = REAL
RECORD 9002
FLEMXA REAL
FiwHiA REAL
FSHAXA REAL
FOMAXA REAL
RECGRD 9003
F1IChA REAL
FGILDA REAL
RECORD 9004
L1ECAL INTEGER
L1WEAL INTEGER
L3CALL LINTEGER
L5CALL INTEGER
L6CALL INTEGER
LBCALL INTEGER
RECORD 9095
L1EPRT INTEGER
LiwPRT 1HTEGER
L3PRNT IRTEGER
L3PRNT (CONT.)
LSPRNT IHTEGER
LGPRNT INTEGER
LAPRNT INTEGER
RECORD 9008 =
LODHP2Z INTEGER
L9DKPL INTEGER
L9DMPL INTEGER
CL9TBLD INTEGER
xuxxx FILE TRNREG
RECDRD 101
S9LAST REAL
SOHAXA REAL
SONINA REAL
SO9SIRT REAL
S9PINTCJY ®  REAL
S9CHNG(JY = REAL
RECORD 105
L1EPRT THTEGER
L1WPRT INTEGER
L3PRNT INTEGER
L3PRNT (CONT.)
LSPRNT INTEGER
LGPRNT INTEGER
LBPRNT INTEGER

- FLOW COMTROLLER PART-LOAD PROFILE COEFFICIEHTS FOR LOAO DEPENDENT SET POINTS
= HOTE: A MODLD IS A THREE(3) DIGIT CODE DESEGNED T UNIQUELY IDENTIFY A
PES COMNTROLLER. THE FIRST DIGIT DENOTES THE SUBSYSTEM/COMPOMENT. IT
MAY ASSUHE VALDES OF ONEC1) THROUGH EIGHT(8) 1N ACCORDANCE WITH THE
FOLLOWING DEFINITION:
1 - PRIMARY HEAT TRANSPORT SYSTEX

2 - SECONDARY HEAT TRANSPORT SYSTEM
3 - FEEDWATER PUNP
4 - FEEDWATER VALVE
5 - THROTTLE VALVE
6 - BYPASS VALVE
T - RELIEF VALVE
8 - POWER CONTROLLER
DIGIT Twd(2} IDENTLFIES A CASCADE WITHIMN A SUBSYSTEM. LT 15 ASSIGNED A
VALUE OF QHE(1Y TO A USER DEFIMED HAXIMUH. FOR SUBSYSTEHS 1 THROUGH 7
THIS MAXIMUM IS DEFIWED BY A CORARESPONDIHG ENTRY ON THE 8400 RECDRD. THE
HAXIKUM HUMBER OF POWER CONTROLLERS (SUBSYSTEM &) IS DEFINED ON RECORD 8001.
THE PLAMT LOOP IS MDENTIFLED BY THE LAST BIGLT OF THE HODIOD. IT*S RARGE
15 ZERGCO> THROUGH THE MAXIHUM MUMBER OF LOOPS SIHULATED (H1LOOP). A YALVE
OF ZEROCOY IH THE THIRD DEIGIT INDICATES HO LOOP DEPENWDENCY. BY CONVENTION

A ZERDCOY IS5 ALWAYS ASSIGHED TO THE THIRD BIGIT OF POWER CONTROLLER MODID.

S TOTAL PROGLEH SIMULATION TIHE

S HAXIHUM TIMESTEP ALLCWED

§ HWINIHUM TIHESTEP ALLOWED

§ MASTER CLOCK INTERVAL AT WHICH A FULL DATA DUMP WILL OCCUR

$ MASTER CLOCK INTERVAL AT WHICH A SYSTEHM REPORY WILL BE GEHERATED (J = 1,5

$ TIME INTERvVAL UPPER BOUND FOR WHICH CORRESPONOING S9PINT IS VALID 4= 1,5
% NOTE: THE INDEX -=J= I8 INCREMENTED OVER THE SET OF PAIRED POINTS,

THAT 15, THE SEQUENCE 15 S9PINTC(1),S9CHHGC(1),59PINT(2), ..., S9PLHT(5),59CHNG(S).

- RELATIVE ACCURACY ACCEPTANCE LINIT FOR L0OP THERMAL CALCULATIONS

- RELATIVE ACCURACY ACCEPTANCE LIMIT FOR LOOP HYDRAULIC CALLZULATIONS

- RELATIVE ACCURACY ACCEPTANCE LIMIT FOR FUEL CALCULATIONS

- RELATIVE ACCURACY ACCEPTANCE LIMIT FOR IN-VESSEL CDOLANT CALCULATIONS

- RELATIVE INTERFACE CONDITLON ACCEPTANCE LIWIT FOR LOOP HYDRAULIC CALCULATIONS
- RELATIVE IRTERFACE CONDITION ACCEPTANE LIMIT FOR IN-VESSEL COCLANT CALCULATIONS

- LOOP THERMAL OPTIOH; 1 - MODULE IS CALLED, 0 - HODULE IS HOT CALLED

- LOOP HYDRAULIC GPTION; 1 - HODULE IS CALLED, O - HMODULE IS NOT CALLED

- STEAM GENERATOR OPYIOK; 1 - MODULE IS5 CALLED, O - MODULE 15 HOT CALLED

- FUEL OPTION; 1 - HODULE IS CALLED, © - HOBULE IS HOT CALLED

- IH-VESSEL COCLANT OPTION; 1 - HODULE 15 CALLED, © - HODULE IS KOT CALLED
- PCS OPTIODH; 1 - MODULE IS CALLED, 0 - HODULE IS NOT CALLED

- LOOP THERMAL REPORT OPTIOHN; 0 - NO REPORT, 1 - REPORT I3 GEHERATED

- LOGP HYDRAULIC REPOGRT OPTION; 0 - NO REPORT, 1 - REPORT 1S5 GENERATED

- STEAH GENERATOR REPDART OPTION: 0 - NO REPORT, 1-4 - REPORT IS5 GENERATED WITH
CORRESPORDINGLY GREATER DETAIL

- FUEL REPORT QPTION; 0 - HO RERORT, 1 - REPORT IS GENERATED

- LR-VESSEL COLLANT REPORY OPTION; 0 - NO REPORT, t - REPORT IS GENERATED

- PPS/PCS REPORT OPTION; 0 - HOD REPORT, 1 - REPORT [5 GEHERATED

- DUMP LABELLED COMMON BEFORE INITIALIZATIONW; 1 - YES, 0 - HO
-~ DUWP LABELLED COMHMDN AFTER INLTIALLZATION; 1 - YES, O - ND
- DUMP LABELLED COHMOM AFTER LAST TIME STEP; 1 - YES, 0 - ND
- DUHP CONTALKER ARRAY TABLE INFORMAT]ON; 1 - YES, 0 - KO .
= HOTE: THIS RECORD IS CURRENTLY YALID ONLY ON COC INSTALLATIOHS.

S TOTAL PROBLEH SIHULATION TIME

S MAXIMUH TIMESTEP ALLOWED

S MIMIMUM TIMESTEP ALLOMED

§ MASTER CLOCK INTERVAL AT WHICH A FULL DATA DUMP WILL OCCUR

S HASTER CLOCK INTERVAL AT WHICH A SYSTEM REPORT WILL BE GEHERATED (J = 1,5)

S TIME IHTERVAL UPPER BOQUND FOR WHICH CORRESPONDING SOPIHT IS VALID o = 1,5
® NOTE: THE IWDEX "J= IS INCREMENTED OVER THE SET OF PALRED POINTS.

THAT 15, THE SEQUENHCE IS S9PIMT(1),§9CHNG(1),S9PINT(2),...,S9PINT(5),89CHNG(S).,

- LOOP THERMAL REPCRT OPTION; 0 - NO REPORT, 1 - REPORT 15 GENERATED

LOOP HYDRAULIC REPORT OPTION; 0 - ND REPORT, 1 - REPORT 1S GENERATED

- STEAH GENERATOR REPORT OPTION; 0 - HO REPORT, 1-4 - REPORT 15 GEMERATED WITH
CORRESPONDIHGLY GREATER DETAIL .

- FUEL REPORT OPTION; 0 - NG REPORT, 1 - REPORT IS GENERATED

- IN-VESSEL COLLANT REPORT OPTION; 0 - NO REPDRT, 1 - REPORT 1§ GENERATED

- PPSJPLS REPORT OPTION; 0 - HO REPORT, t - REPORT IS GEHERATED

Figure 3-16 (Continued)

—182—



PNC TN9410 87-143

#%%4% FILE  OPDAT

RECORD 3
T21HXI % REAL K IHX INTERMEDIATE SODIUM INLET TEMPERATURE
TZIHX0 % REAL K IHX INTERMEDIATE SODIUM OUTLET TEMPERATURE
WZLOOP # REAL KG/S SODIUM FLOW RATE IN SECONDARY LOOP
WZACS REAL KG/S INITIAL SODIUM FLOW RATE IN IRACS PATH
WZAIR REAL KG/S INITIAL AIR FLOW RATE IN IRACS AIR COOLER

*%%%% FILE  TRNDAT
RECORD 8109
F81SF1 REAL PRIMARY LOOP FLOW RATE PPS SETTING (EQ. 2-7-1)
F815F2 REAL PRIMARY LOOP FLOW RATE PPS SETTING (EQ. 2-7-1)

RECORD 8117
F825F1 REAL SECONDARY LOOP FLOW RATE PPS SETTING (EQ. 2-7-3)

F828F2 REAL SECONDARY LOOP FLOW RATE PPS SETTING (EQ. 2-7-3)

RECORD 8118
F823F1 REAL NEUTRON FLUX CHANGE RATE PPS SETTING (EQ. 2-7-5)

RECORD 8119
FB82SF1 REAL PRIMARY LOOP PUMP SPEED PPS SETTING (EQ. 2-7-6)
F823F2 REAL PRIMARY LOOP PUMP SPEED PPS SETTING (EQ. 2-T7-6)

Figure 3-16 Supplemented input data in PNC for SSC-L {(file unit #5)
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¥k4k% FILE  VESSEL
FOR INTRA-ASSEMBLY HEAT TRANSFER MODEL
RECORD 39
K6INTR INTEGER CHANNEL NUMBER WHERE INTRA-ASSEMBLY HEAT
TRANSFER 1S EVALUATED

FOR INTER-ASSEMBLY HEAT TRANSFER MODEL
RECORD 41
N6 IND INTEGER NUMBER OF INDEPENDENT ASSEMBLIES
N6CLUS INTEGER NUMBER OF INTER-ASSEMBLY CLUSTERS

RECORD 42
NCL (L) INTEGER NUMBER OF CLUSTER (L=1, N6CLUS)
X5PITH(L) REAL ASEMBLY-TO-ASEMBLY PITCH (L=1, N6CLUS)
NOTE: DATA FOR THIS RECORD COKSISTS OF A SERIES
OF PAIRED POINTS. THE INDEX 'L’ IS INCREMENTED
OVER THE SET OF ALL DATA REQUIRED. THAT IS:
NCL (1)}, X5PITH(1), NCL(2), XSPITH(2), ETC.

FOR TWO-DIMENSIONAL UPPER PLENUM MODEL
RECORD 26
L6UPOP INTEGER TWO-DIMENSIONAL UPPER PLENUM OPTION INDICATOR:
0-ONE REGION/TWO REGION MODEL(SEE TRNDAT 6001D)
1-TRO-DIMENSIONAL MODEL
N6l INTEGER NUMBER OF AXIAL COOLANT NODES IN UPPER PLENUM
N6J INTEGER NUMBER OF RADIAL COOLANT NODES IN UPPER PLENUM

Figure 3-17 Supplemented input data in BNL for SSC-L Cycle-42 (file
unit #5). (The data is not necessary for Cycle-41.)
N6ICEL INTEGER NUMBER OF AXIAL COOLANT REGIONS IN UPPER PLENUM
N6JCEL INTEGER NUMBER OF RADIAL COOLANT REGIONS IN UPPER PLENUM
JBILT INTEGER IN-FLOW BOUNDARY NODES FROM THE CORE
I60LT INTEGER OUT-FLOW BOUNDARY NODES TO PRIMARY LOOP

Figure 3-17 Supplemented input data in BNL for SSC-L Cycle-42 (file

unit #5). {(Thes data is not necessary for Cycle-41.)
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RECORD 35
KI(L) INTEGER REGION NUMBER IN AXIAL DIRECTION IN UPPER PLENUM
' (L=1, N6 ICEL)
16CELL(L} INTEGER NUMBER OF AXIAL COOLANT NODES INCLUDED IN THE
REGION IN UPPER PLENUM (L=1, N6ICEL)
Z6UPLC(L) REAL AXJAL LENGTH OF THE REGION {(L=1, N6ICEL)
NOTE: DATA FOR THIS RECORD CONSISTS OF A SERIES
OF PAIRED PGINTS. THE INDEX 'L’ IS INCREMENTED
OVER THE SET OF ALL DATA REQUIRED. THAT IS:
K1(1), I6CELL(1), Z6UPLC(1), X1(2), I6CELL(2),
Z6UPLC(2), ETC.
NOTE: THE LAST DATA, Z6UPLC(NGICEL) IS CALCULATED
IN THE PROGRAM. [NPUT 0 OR NEGATIVE VALUE.

RECORD 36 |
KJ(L) INTEGER REGION NUMBER IN RADIAL DIRECTION IN UPPER

PLENUM (L=1, N6JCEL)

J6CELL(L) [INTEGER NUMBER OF RADIAL COOLANT NODES INCLUDED IN THE
REGION IN UPPER PLENUM (L=1, N6JCEL)

Z6UPRC(L) REAL RADIAL LENGTH OF THE REGION (L=1, N§JCEL)

Figure 3-17 (Continued)
NOTE: DATA FOR THIS RECORD CONSISTS OF A SERIES
OF PAIRED POINTS. THE INDEX "L’ IS INCREMENTED
OVER THE SET OF ALL DATA REQUIRED. THAT IS:
KJ{1), JBCELL(1), Z6UPRC(1),KJ{2), J6CELL(2),
Z6UPRC(2), ETC.

RECORD 37
L6CELL{L) INTEGER CORE CHANNEL NUMBER (L=1, N6CHAN+1)
1A{L) INTEGER IN-FLOW BOUNDARY NODE NUMBER CORRESPONDING TO

THE CORE CHANNEL NUMBERING (L=1, N6CHAN+1)
NOTE: DATA FOR THIS RECORD CONSISTS OF A SERIES

Figure 3-17 <{(Continued)
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OF PAIRED POINTS. THE INDEX 'L’ IS INCREMENTED
OVER THE SET OF ALL DATA REQUIRED. THAT IS:
L6CELL(1), IA(1), L6CELL(2), 1A(2),ETC.

RECORD 38
ABAM1 REAL M2 CROSS SECTION OF ABOVE CORE STRUCTURE
N&6NM1 INTEGER THE LAST NODE NUMBER OF THE ABOVE CORE STRUCTURE
IN AXTAL DIRECTION
J6NM1 INTEGER THE LAST NODE NUMBER OF THE ABOVE CORE STRUCTURE
IN RADIAL DIRECTION
X6WTH REAL M THICKNESS OF THE REACTOR VESSEL WALL

AGPRTY REAL RATIO OF THE OUTLET NOZZLE CROS SECTION TO THE
AREA OF THE CELL AT THE OUT-FLOW BOUNDARY NODE

Figure 3-17 (Continued)

3.8.2 SSC—LOAAF—4=w=a7n (7741EF4)
2BIERREZSSC—LOWMBEFNDOREDOANF— 9 v2a T AiR—PETIRERT,
AHF—2ofix. Figure 3-3, 3-10icdh 5,
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SSC—LANF—4v=a2T (HEEFVEIDD)

(WEFFERMA - RFWEF N

NAMELIST% CGAS

e | B O R {[E]

T6DELY | sec HFPERA = AGUESRER. GVlEco 4.0
BN ERRY

Z6PBRK | = EEWEEE (HATFFERA—HF2ABUES) R 5.5
HEOFREHE POLEI SOFEFFRESBMTEZ
B0 AL TRMNSL(=6.0m)-0.5)0TH 5,

DELVCG | m? RFFEAESRA N~ H AU X - THL T 2458, 60, 0
LY OERE EDELVCGO ZEWFTNE O H v — H R
E7 B,
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(DHEFEERY — FRy 2V EF N

NAMELIST#

GVMOD

[GVOPT

EFFEREN— Fxy v ViR E N — Frs4 T
DIRIRA T a3 v,
[GVOPT=0 : #— Fv4 7H Y, HEBEHEET
- TRERTATYT %,
IGVOPT=1 : #'— K4 7H 0, WARAEIZTRYD
ATCTATIT 2 2REE (HF—Fy
) LLIFTATIT 5 2 REAEL (
H— Kot 7)) ZHWS
1GVOPT=2 : #— Koo FH L, WABEKIIELT
THREXTANT %,
[GYOPT=3 : # — FreA 78 Lo #hrBAEILTRND
ATTAFAT 3 2IRAEH 5,

VIMIP

RFFRBEN - F A TOBRFSETOER
1GVOPT=2, 3DIBE B AHTEH %o

2.0

F1GP1

RFFEERT— Fred TOREMN & BFROBERADE
BOH (Z =2+ bV +cV® @D a)

IGVOPT=0, 2, 3OBBZ IR AR TH 5,

0.0

F1GP2

BEFIRERNT— P24 7Ol EBROBEFERO1
ROEFEE (I =a+ bV +cV2 D b)
IGVOPT=0, 2, 3B & IKII A TS 5,0

0.6102

F1GP3

BFFRERT— Fo4 TOBEMEBEEOBFREAD 2
wDFEE (2 =a+ bV +c¥? D c)
IGYOPT=0, 2, OB SR AHTH %0

0.0

Z1MAP

FEFFERHN — Frod TORARES
1GVOPT=2, 30 & I RRFATH 5o

8.5

VIMAXP

BFFEERF—-F 4 7OBKES S IEST 2EHE
[GVOPT=2, 3DIBEIRIZIAHTH 5.
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DRGVG

FFFRFEHRVI— FRy o BELRTFEES
OFE v TR
IGVOPT=2, 3DIBES IR AEHTH %,

0.032

DRGVID

BEFHEERN— Fxy 2 V0 B ONE. 1)
DRBOERRIRATEA SN D,
AP=W2,/2 p A% , A=nx -DRGVG-DRGVID
IGVOPT=2, 3OIFE I RAATH %o

0.89

GVPHT
(X)

BFFREERT—FRy 2 VBRAB,»LORS. &
ADBELHLTH—FRy A EHF—Fred4 7O
“HEES5Z 5. (K=10)
IGVOPT=1, SDB{ S EALHTH 5,

HEE

GYVT
(K}

BEMAE, SOEE (GVPHT)) Xitd 2HTF
HEH— FRy 2L ER. K£10)
IGVOPT=1, 3OS AHTH %,

B

GVPT
(K)

SHEAB,LSOESCHDT 2EFREEH T — Fos
4 7ER(E=10)
1GVOPT=1, 2, 3OS IR AATE %0

=1

—189—




PNC TN9410 87-143

MWEFFEERTH v+ L2 HEF N

NAMELIST# LPMOD
LLPIN| — | T A v+ A2REFNVERS 7 v a v 1
L6LPLN=0 : —RiEflEF N
L6LPLN=1 : R EF N
— R EF VR WAIEA LR TOoAARAH
THbo
PEINHI Pa FFFREBACOTvF APSEETLVF A~OFIE | 1. 63E4
WOINHI | kg/sec | EFPERBAOZSVF AL OEET VS A~DBE | 4017.7
e
PEINLO Pa BEFFEBAOTVvF AhSBESVF 4 ~DFEIE | 3. 9385
W6INLO | kg/sec | R FFEEBRAOFVF ABLEET L F A~OEE | 249.0
P
PEHILO Pa |EBEASVvFLA»LEESLVF LA~DER 3. TTES
WEHILO | kg/sec | BEFVF A SEETVF ANOBEMER 550. 4
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(DRIBET + — K9 72 EBF 0

NAMEL ST

STRCT

L5SUFP

PLOXFROMERIC L ZRIGEL T v a v
L5SUPP=0 : FLIRRMISEZEEL LWL
L6SUPP=1 : FLIXFHBRRISEEZERET 5

LSSTRC

BEMORNER I LZREES Ty a v
L5STRC=0 : HEWOBRER L 2RIGE:%
BLIW
L5STRC=1 : HWEVORERIC X 3 RIDEEE
B4

F5SWGT
{K)

Ak/k
/kg SS

REVMORNETR Ic & 3 RIGERE. BEHoBA
BEMODEERASIT B LESTRC=0DB ST AR

N6CHAN ' '
(K=1, 21 [N6LBLK (n)}+N6AFUL (n)+N6UBLK (n) ]
n:

E1F v+ YANVOTHRTI v 9 v BETHO/, —F
o ELREL. EERT 5 4 » F OINEICNGCHANF +
Y2 NETHEBELCATT B, (K=300)

=1
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(5) RFPRRERREE D s HATHEK A ORMREE 7V

NAMELISTZ  PWHR
LIPWHR | — | 1 (R REEED S AAFTHI~ ORI T 7 1
wEdFFva v
L1P¥HR=0 : ENZEI~ORBHEZEE LI
[/}
LIP¥HR=1 : EAZHES~ORBEEERT S
LOPWHR | —— | 2 (RBMEREEED S BAAFTHK~ ORI E 7 1
nEd T va
L2PWHR=0 : ELAFZHES~OHBHEERLI
[
L2PWHR=1 : BAAZHEK~ORNHEERT D
YITI 1 RBMERBEEELZOREM OE S, LIPWER=0 | 10%0. 3
(K) OIFEIC A (K=1, NIPIPE)
Y2TI 2B EREREEFROREMOE X, LIPWHR=0 | 10%0. 3
(K) DIRE I AFH. (=1, N2PIPE)
T1A 1 EGXREATES (EEE) oyliHEE 300
LIPWHR=0 DB &I X A Ho
T24 2 REMEXRANTHES (BEZ) OVHERE 300
LIPWER=0D &I iE A Ho
PIEMXP | — | BELSTHOIGRFE O ERMFE RS 1. 0E-8
ITRMAX | —— | BESHONEITE O RERE - RE 50
FIBO | — |1 RRBHKEBFIEEZTOIRSOEARGKE T 0.0
LIPWHR=0DIE & i 2 R H,
F2B0 | — | 1 RRSHKIEEFELZTOBAORAEGRF 0.0
L2PWHR=0 DB & i Ao
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B1GS

kg

1 REFHS (BEESE) okEk0ER
LIPFHR=0DE &I 2 A,

290.0

B2GS

kg

2RARTZHR (BEZ) oxkBoHA
L2PYHR=0DIB & 12 X Ao

296.0

C1KIO

W/m/K

B X LR EM OREEROMEEA O 0 ROFRE
ki = Ca + CiT + CaT? + C3T® DGy
ADLEWEESIC I ERE (0.003) &9 53

0.003

C1KI1

W/m/K2

BEERREMORLREROHEAR D 1 ROFEK
ki = Cg + C4T + CgT2 + 03T3 D0y
ATTLIWIESICIXEBME (1.0B-4) &4 53

1.0E-4

CIKI2

W/m/K®

BiA R REN O REEROHERD 2 ROHKH
ky = Cg + C4T + CET2 + C3T3 DCe
ANLBWIESRIZERE (0.0) £33

0.0

CIKI3

¥/m/K*

HMERREM OBREEROMHEER O 3 RoOFRE
ki = Cag + C1T + CaT? + C3T® DCa
AZTLIZVIERSICIIEHIRME (2. 1B-10) &4 3

2.10
E-10

CIHID

m2K5/4

X R REN & BLFTHIOGRAREROZE
heonv = Cp X {(Ts - Ta)#%Cy @ Ca
ABDLBWIEESIC I EEE (0.8512) &9 3

0.8512

Cl1HI1

AR REEN & ALFTET O RRAEEROFRHY
heony = Cg X (Ts - Ta)*%C; D 4
ATLIBWIESICITERE (0.25) &9 3

0.25

ClHI2

2K4

REERFEH EAATHIOENMEZEROFZEK
hrag = Cz X (Ts? - Ta%)/(Ts - Ta) @ Cs
AT UIRWE SIS I EHEME (2. 3035E-9) &4 3

2.3035
E-9
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) BEmEREERTHEFV

NAMELISTZ  NOILHX

E¥E | B | ZHROBK &

SOLOHS | sec hif#RRE cOoRMBEREZEBITT 2B, = | 1.0E8
HF o —7E2 @(z"f’:%ﬂ‘frﬁuiﬂ' 65#%'}0 &%ﬁﬁ%%
ZRELZVWESCRTSERKEVWEEANS,

SOPMSP | sec | @HIERABERBREEGERICRT, F=—F—%O | 1.0E8
BRI A RET ZEAI, TOBIEEET %0
o —E— S EEEFEELEVIBSG BT SICKE
L‘ﬁ%Anéo

SONOSG | sec |EKRLEBTORBFBELLE T SEBEIC., &EH | 1.0E8

Fa—TEK ZRREWBRICT 2R, BREHFE
LEFRELRWESCRISEREVEE AN S,
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() FBhIF L HI 3 (IRACS) & 7 v

NAMELISTZ  ACS
T2AIRE | K TREEG (ERREERE) OSBRSS ALTZES | 8138.0
B
T2A0RE | X ERE (HIERARLERE) oTEKAIMBHOZES | 473.0
5
W2AREF | kg/sec | EEMEES (BEBRLEER) O0TBKHMBERNME | -93.1
TZNIRE | X TR (HEBERREEGRER) OBSKWEHEAOF F | 778.0
Ny AEE
T2NORE | X EEE (HEBAREERE) 0TSSR HSGHOER | 598.0
)y AEEE
W2NREF | kg/sec | B0 (HBERREEERE) 0oZBKGHISEF Y v | 65.28
AR
P2AREF | Pa | B (HEARLERRE) oM HS2RET | 2352.0
HERRABESHOEREBEREE OB ICHERHT 3
T2A1IC | X WMAIRA (EREEREN) OESHSADESEE [ 313.0
T2801C | X VI (ERERE) OFERKAMBHOEK[EBEE | 714.8
TAU2 sec | ERE (HEHRABRELERRE) OTKKRHFER S » 7 |0.4381
OPHEH (=274 v /BR/EXOEBEHRR)
AOCROS | m? ERE R TORBE TR (K=1,3)
(X) K=1 : 1®RMEIGEGE (FFY T A) 0. 0960
K=2 : 2 &AlRE (EKD 12.3
k=8 : fm#HF -7 0.105
DOWET | m WL ERF 2 —ToRNSEEES (=1, 2)
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—196 —

(X} K=1 : 1REFEEERF 2 —TORNRIEES | 8.649
K=2 : 1 &RHFHEEERFa—TOoRNIBES | 454.6
XONODE | m BAERCRAF 2 —T0ry vafEE =138, =
(K) Ly Ao vyaBRWRETET %0
K=1 : 1®RAIGEE (FFU9A) R&/20 0.8050
k=2 : 2 RAIKE (ZK) E&/20 0.1623
k=3 : EBFa—-TE&/20 0.8050
WTHICK | m E#EF . —TEX 0.0032
VOOLUM | m® EREBHBR T v ABRE (1=1,2), (U=1,2)
(1,1 I=1 : s PV ZHFT v+ AEBE
j=2 - 2= FLFHFvF LAETE
I=1 : 1&BIEE (F U 2 L) 0.5516
1=2 : 2 &RAIGEE (EXD 7.2
FLF AOBMEENPESZERLIIVWEAICE
EANTLTBL,
B2STCK | m HSBHBORY v 75X 11.0
A2STCK | m2 BEAHBOR Y » 7 WEH 5. 147
F2STCL | — | ZESKAHNBETAOEIEMIERE (f=fgRe™ |-0.316
om) L. fRRERTERO TG
S2DACS | sec Z Y5 LAEEFKEEBROIRACSIEE T 8E%, @O 93.0
' A I3SISTRTE B LEAEANT 30 < OBEZT]
RACSEEENIC & - TSGIEHFEA. ACSHIOIE S FHEFH
T, 2IREBOHEEEET D, [RACSEEF L
BWEE (SGTRE) wiktaiksnwEEEZA
nNTEL.
S2LOAF | sec LOADBACODIE S IC IRACSTHIE & 4 BB %, C DB 0.0
FIPI L, ZEF o — T EEKORERBREAE0 &
(K) LTI E{T 50 (K=1, NILOOP)
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—197 —

SISTRT | sec | ZEXMAHBF=RE T 1% COBIILY ¥ rov— 0.0
By, HABR AR OFHE (N2ACS0=1, 3D )
(x) M EE R O (N2ACS0=0, 208) 2FIET 5.
COBEIETH. ERETHHERELARET—
SEME &4 B, (K=1,NILOOP)
NZACSO | —— | IRACSERAI DT A S a v 1
N2ACSO=0 : BEELEE L4 5, ERABERER
TANT 5,
N2ACSO=1 : BABHE &9 %,
N2ACSO=2 : ERAHMBHROF Yy o BEE—
EET B L. —FEEICRDE
TR EEERERE T 5,
N2ACS0=3 : ZEXSHIGHOF Y v 4 REFEE—
EEdT b, fefil. —FHICKEBEE
TRERERE T 3%,
NTABLE | — [ ZERHHIREIRE EADEEOKIIET ~ 7 D 4
BEEDF— & iIN2ACS0=0, 2DIEEDANETH %0
TIMTAB | sec EeR 5 — 4 (K=1, NTABLE) o HEE
(K)
FLWTAB | kg/sec | ZKHB T — 7 (K=1, NTABLE) . ¥IHiZEGHE IS v | 0.1
(xX) 5 vABEREINALSICHEENh B,
TEMTAB K R ATBEF— % (K=1, NTABLE) o 313.15
(K)
T2CNST K ELGAHBRHOF Y Y ABEOREE, N2ACS0=2 | 473. 15
L3DBEDHNE,
S2LHTS | see BEXROEE (R 2AF 4 v 7ick 25EEE | 1. 088
(X) BE)Y 2ERTIEA. B~ BlL S L0
%, (K=1, N1LOOP)
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F10RGN
(K)

YT & 1 B IR S SR A SR (NILOOP) RRE L T
WAEEBDON— T, Zhid. NALOOPDRecord 27T
AHENBFILIMP(K) EF L BRTFRER LW,
(K=1, N1LOOP)

3.0

F1FINL
)

BE%ISILETSHR T, BV — T OEE W SKRT I

EES o FIFINL(O=0 & FhiE, BV —Ticid2

CBEHM R BNV, (=1, NILOOP)

3.0

SZBVOP
(K)

sec

Hic., AL OZKRRMEROLSAFHERRER
ERATE Blcic, HOEDF M RREHREL
Too N4 NAREFHCHE T ERINZATT 50
(K=1, NILOOP)

600.0

LOADBA
(K)

IRACSHY iz B 1T B i HIRf ok & FIN G B0 7o,
EEBHBOBRBERERET 50 (K=1, N1L00P)
LOADBAY : ZEZAMB LV BREAIN S,
LOADBACO : EKKRHBTHEEASF 2 — T LERD
MEliEE T 2,
| LOADBA | =1 : HOIL®»F Dk
| LOADBA | =2 : x4 »< R FOFHE (BE100%)
| LOADBA | =3 : /¥4 »¢RFOFHEE
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3

(8) EEIP LN R (DRACS) EF

NAMELIST# DRACS
LIDRAC | — | EHEFLHEHZDRACS) EFAVOA Ty a v 1
LIDRAC=0 : DRACSNV— 7HEL
LiDRAC=1 : DRACSA—ZFHD
FIDLOP | —— | DRACSON— 78 (2N —THPREFRELTED. 1.0
FEWHNL—TOBFIEITERW)
SIDRCS | sec | DRACS/N — 7 A #2Bhd 2B5%, DRACSA— 7% EE & | 1800.0
HRVWEFER, SCTHGEREVWEEZEAIT B,
LIDRAC=0 &4 B, N EFEIRT 5,
TINAIR | K ERE (BB EER) O 1RR & P2 (51715
AR A L) OBEE
TINAOR | K T (FAEAREERRN) O1RRI -V L7 473,15
(FESEHRBHO) 0RE
WINAR | kg/sec | EHEr (BHEEBMREEERE) O 1 RHRF MU U A | 34.44
2
| TINKCR | K ERE (HERREEER) O02REZI— NV VS [ 462,15
(P REFZWBAL OBE
TINKHR | X ERRE (HEHBREEERE) 02®kFE+» P (506,15
hHEEERSBHO) OB
WINKR | kg/sec | EEEF (HEBRAGREEENE) O2&KER>F MV v A5 | 84.17
g
TIAIR | X TR (HEAREERR) 0ZEUSIBAOES | 813,15
BE
T1AOR K TR (BHBRARGERE) OTERQMBHOER | 415,15
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—200—

B

W1AR | keg/sec | TR (HEHAGEEERE) O0ZRSHBEESGER | 20,56

TiNAI K MBEETO (HREERER) O1&K%F» FL 7 (473,15
SRR AL) OBRE, BEEANTRELE
TV LAOBRELT S,

T1NAO K Lo (EEER) O1RBEZ—VFL S 473,15
(h BRI OB, AEEANITHET
WL+ ADBEET S,

WINA kg/sec | MK ETO (FBHERE) OLKEF MY U AR 0.0
B

T1NKC K MLt To (GFEEER) O2RERI—VFL T 147315
(FRARZRBAL ORE

TINKH | K V&g TO (IFBREGRE) 02X Rt » P LY (47315
b EE R O) ORE

WiNE | kg/sec | BB T (HEHERE) 02®K%ERF Y o AH | 10,3
B

T1AI K MEGRGETO (FERERE) OTEIUSHIBADZES | 313,15
BE

T140 K iAo (FEBEER) OEIKBABHOZES | 313. 15
BEF

T1ST K MAZEETO (BHEER) OEJUEHISE RS v 7 313,156
HOZEK[BE

W1A ke/sec | MBI ETO (BEBERE) O0LERESIMGERKR | 0.0

71UPL m JECH T (Z8TCOR) 22 SDRACS Vv — F~D AL E D | ~0. 275
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fHxES (km&Ex2iEed3) o BRABRANOHE
EHY 5,

Z1NAH m DRACS Vv — F~DAO» SHEBSERBADE TO -4.07
BEE, HABRNOHEILHEH T 5,

71DHX m g HESs 1 RAIco AO L HOOREZ, HA 3. 40
BRADOEFHEICHEHRT 5,

Z1NAC m PR EES O, SIRACSH— T SO OF T 0.54
OFHEZEZ. HABRAHOHECHERH T 2,

71LPL n A O (Z6BCOR) > SDRACS M — 7 50O F ¢ 4.09
OEWESE (FR&%2FEET3) . HABETO5
Blic@HT 5,

Y1NAH m 1R%BFy b7 O2EBEER. BEEBOGEICH | 38.022
A9 3,

YINAC m 1RFI—-NFLIZOLREEE, BEFIROTE I | 61,491
T 5%,

XINA n 1 RAEEOHNER. EEEEOCHRCMHHAYT 5, |[0.1023

NIEMPD | — | 1IRZBBREE 7T~y FORZES— 4 O 4

T1EMPD | sec ILRFER T~ b"&ﬁé%’f%ﬁ?ﬂ?—io 9999, 0

(K) (K=1, NIEMPD) o

PIEMPD | — | 1RFZE v T~y FOEHRMICH T S HEEE 1.0

(X) (K=1, NIEMPD)

PIFCD | N/m® | 1 REFGEFEHBEOESEK, 0.0

F1DRK DRACS 1 IRFZDIRENBREE E 2 EHEE. 0.0

n 4 FIDRE>0 : EIEPEFHNTCEREHPEHOES,
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AP=fWe/2p (N,/m?)
DfEANT B0

—_ FIDRK=0 : EHEEGEBORE L BED, SEIEZE
WL, Ry THBEEOERS [ EBR
£ 5o |

N/m? FIDRK<O : A PHEHIOBETHO. —APEA
e b, tIRERLDFFREEN S,

PIREFP | N/m® | EHEEEFD 1 (REER K »» THHE, FIDRK#£0D | 211327
Bt d30WEHAPAFWTHEXN S,

ZINKH m AR 2 RAIE O» SESGESG T Y 9 4 | 15,651
A (kv bV 7D EFToEBEE. BRERANO
AHRIEERY %5,

ZINHX m %ﬁ%mﬁbe9§M?®ADtmu®%ﬁﬁo 2.20
HABERENOHEERT 5.

Z1NKC i BB F Yy AQIEOL SRR 2k | 17. 281
fMAO (- FL 7l FToEEEZ. HARER
HoHEHEHET 3,

YINKE | m 2Tk y b U DAREE, BEFEOECHE | 48,531
Bd b

Y1NKC mn 2RFA—NVFVIDREER, BEETIEDOEEIC | 64. 999
T %,

X1NK mn 2IRAEEDODHER. BERIEOHECHEHT 5, |[0.1023

NZEMPD | — | 2IRBEBRE Y 7~y FOBRET -2 O 4
TIEMPD | sec | 2REJEV T~y FEEHTIHLF -5, 9999.0
(K) (K=1, N2EMPD) o

P2EMPD | —— | 2IRBE ¥ 7~y FOEHEM I 2 A 1.0
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(x) (K=1, N2EMPD) »
F1DRNK DRACS 2 IRE QTR E gk EE F - BETHER. 0.0
m 4 | FIDRNK>0 : FiEBRAMCTEBRBERLEHTOE S,
AP=1tWZ¢ "2p (N, m2)
OfEANT 5,
—— | FIDRNK=0 : ERHEEROHE EEED» o EfRZE
BL, v HEELOELS T 28
Fd B,
N/m2 FIDRNE<O : A PHHEHIOEAETHD. ~APEZA
5. tREXXOFEER S,
P2REFP | N/m® | E#HEERO 2 REZEM K » 7HHE, FIDRE#0D | 352878
BRI 20VEHAPEAHWTHESN S, '
A1DHX n2 A AR IR (1 ) FREEWTER 0.11
XIDHSL | m o R BRI (1 RBD Hk HER 0.029
Y1KNI W HRER SRR S - — T ONER 0.0191
Y1KNO n FHERZRBEHRF = —TOHAER 0.0217
CINTB m MR RB R F = — 7T OEE 174
STAUN | sec | DEEIZHRFBRMA (1 &RAD OBER 31.6
(=1 &kMER 1 XKAEBRESR)
STAUK sec | PREIRSHREF o — 7 (2 &) 0BT 14.778
(=2 RMEM 2 ’RAOEEFREERER)
YIDHTB| HERACRBERF 2 —TOES 3. 830
ZISTAK | m ERABHERRA S v 7 EE. HABRZE~» FOF 15.1
BHic{#EHEYT 5,
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AISTAK | nm® EZEEHBR ¥ » 7 NRBERER. 3.61
NIFANE | — | Z=KBHE7 » v EE~ v FORIET— 5 0¥ 4
TIFANH | sec |ZERESHE/7 7 vEREA~y FEERT HEZF— 5 | 99999.
(x) (K=1, N1FANH) o
PIFANH | N/m? | ZSRBHB7 » vEE~ v FOTBE IS 24 1.0
(X) f& (K=1, NIFANH)o
F1STAK LSRR AENEREH T LEEIER. 0.0
—— | FISTAK>0 : FHEMSFMCEEFREEHEAORE,
AP=1tW2,/2p A2 (N/m?)
DfEATT B (A=A1STAK)
—— | FISTAK=0 : EHEiRoHELBE» SHEIB%E
BL, 77 YOERH~y FEDERMS
f 2RET 3,
N/m? FISTAKCO : A PHEHOBESTHD, —APEA
Hd b, tREXNKXDEFEENR S,
P2FAND | N/m? | EREERROEZAHEB 7 » YORER~Y Fo 2| 0.0
LFISTAK=0DBE DA AT HhIE L W, thDBEI
BY 7 v—F USTAKISTEHE S %,
AINHTB | m2 TSR EHBRATF =~ —7TORNER (B#F2—710.0251
1 AY D EERX ZHF = — 7 OFH)
KINHTB [ m EIRHBEEATF 2 —TONER 0.0276
S1TAU sec | ZKBHEBF=—708 (FFU9AHD) OERK 18.668
(=2 IAIER 2 REGEREEER)
YINHTB | =m BRENBERF 2 —TDES 22.23
NIDAMP | — | Z=&iatn® & v e— D% (N1DAMP=N1DCOS+N1DFIN) 8
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NIDCOS | — | ZERAHNSBHFE S v — D b
NIDFIN | — | Z&EAHNEBHMHEE S v —DH )
RIAREA | — | ZERKHE S v v — 2RO 2B 6+ 2 R 0.05
i O HHE
RIDCOS | — %ﬁ@iﬂ%ﬁ*ﬂﬁ'ﬁ%ﬁ‘/f\"—ODBﬁE(MRlDCOSd) 1.0
RIDFIN | — | ERBENGHFEE ¥ 2 — DBHEE (0<RIDFIN.1) 1.0
LIDRCS | —— |DRACSI IRFZN—TF v P LVIBEED A v ¥ a2 53E] 6
o
NIDRCS | —— [DRACS1 BN —TL2EED A » ¥ 2 EH, 21
L2DRCS | —— | DRACSZRFJAN—F sk w P LIEED A v ¥ 2 43E] 11
.o
N2DRCS | —— | DRACS2 kBN —7TLEED A » ¥ 2 DEH, 23
G1DRCS DRACS 1 RFZEN—~TEEROERF—%. (1 =1, | &8
(K, D N1DRCS)
k=1 : BEOHRE
K=2 : E%} ' V:.@Eé’
=3 : BB A v v 2 DEEE
G2DRCS DRACSZIRHZN—TEHEROERF—%2. (1 =1, | #HE
(K, J) N2DRCS)
k=1 : ®EORE
k=2 : BBA vy vaDEX
k=3 : BE A v Y2 DEEE
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(EEEWIEEF NV

NAMELIST# SBRK

ISBRK — | BEPMEBEEFAEEAWRAOLF T v v 1
ISBRK=1 : /NEBEFVEHEHT 2
ISBRK=0 : # U Y+ VEFAEMET S

WBSTOP | kg/sec | St EERfiHD 2., BEKEMSWBSTOPLI FicZL | 0.1

fes, BERPELELAERELCHESZED 3

(10)2FLESERREBITEF L

NAMELIST4 ISAHT

AMFE) | — | Fr+ 2 VETEHMLTWE, 65 v ~—Eom | &

Do REARABTORABBOITREICHV 2,
77725 —TFNOBAICRAR. (K=1, N6CHAN)
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3.3.3 SSC-LOESHE

SSC-LODHAINM41EL4207 74y FA%ETable 3-2 RRTo CCIRRT 2~
FEY2—LZHVWTSSC~LEETTLLATAETH S, COBERIE. BHIOETT
{&Figure 3-181C/"9 J CLA2{EH$ 3, VR Y — FEITCIFigure 3-19IKREN B3I CL %
Aws, CORTER. v— FE Y a—id TI0TD. SSCL. LOAD(CY42). Y R&— PHOF—5 %
HFERAL 7 7 4 VA, SSCRSTL.DATA TH 3. 3. 4Hilckd ¢ 3 HERORFERIOLD
DF—35 7 74 VEIISSCPLTL. DATAR T %,

V=AY RIEEELTCHET 3HB&IIE, Figure 3-20 DI CLEAVTHLIn—F=
U oo — VEEST Bo & OBITIE, TL07D. SSCL. CS. DATA(TSTED) DEENASZENZ I L2
Vavey bTH B VERENLZ 0 — FEY 2 — GIXTI07D. SSCL. LOAD(TSTEP) T4 30

Table 3-2 File system for SSC-L PNC version (Cycle-41, Cycle-42)

SSC~L version SSC-L Cycle 41 SSC~L Cycle 42

Fortran Socurce T107D. SSCL41. PM2. PO. FORT | T107D. SSCL42. PM1. PO. FORT
List (PO)

Fortran Source T107D. SSCL41. PM2. PS. FORT | T107D. SSCL42. PM1. PS. FORT
List (PS)

Program Library || T107D.SSCL41.PM2.0PL TI07D. SSCL42. PM1. OPL
Load Medule T107D. SSCL41. LOAD (PM2) T107D. SSCL42. LOAD(PM1)

3.4 SSC-LiEEROREERN

SSC-LOHERKBR—MEBAEBIRLSLD, RRRIGUTHEKS 27— 7 2ZR L
THRETRCEBHBERNLS, 22T, EBANT A — s 2lB AT 270 s 5 A5ER
Lo AR, SS C—LOETEIKFigure 3-21 KRTJ CLEETTHIT LW, 7
L. SSC— LETHICSSCPLTL. DATAZIERR L TH BEMS 5,

KEAE o 75 A%2KITTBLER. ANF— 9 BBBETH L, CO7=a7lEUTI
Tdo BB, CORERE e 75 L2WFHTETTEILLARTHL S, ASIF— 7 0f
{2, Figure 3-22ic/”"¥d o
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11T1070S5C 408 ( ), START,HSGCLASS=X,HSGLEVEL=(2,1) ,HOTLFY=T107D, 00010045

1 ATTR=(T3,L5,¥4) 00020000

it £33 £ 3 SEEEXTNETERAEERBETRxpRkxkaxanesas 00030000

715560 EXEC PGH=CY42 00040000 W-FEF2~RAvA-2
J/STEPLIB DD DSN-TE07D.SSCL.LOAD,DISP=SHA 00050000 U-F¥/a-A7940:2
{IETO4F00T DD DSH=T107D.SSCL.LOPI12.DATA(NLOPI), DISP=SHR 00060048 A F5 —
JIFTO5F001 DD 0$#=T1070.SSCL,LOPIZ, DATACHISC20),DISP=SHR 00070048 % “p_
TIFTOGFO0T DD SYSQUT=3 00080029

fi% FTO6FD0T DD DUBHY 00090029

{IFTOTFO01 DD DSH=SRWORKFT,UNIT=WORK,SPACE=CTRK,(10,2)), 00100000

’ D1SP=(NEW,DELETE), 00110000

1 DCB=(LRECL=80,8LKSIZE=3200,RECFH=FB) 00120000

H{FTOBFO01 0D UNIT=WORK,SPACE=(TRK, (10,23}, 00130002

1 PCB=(LRECL=137,BLKSIZE=2740,RECFH=FBA) 00140002

1/FTQ9F001 DD UNIT=WORK,SPACE=(TRK, (10,2)) 00150000

1/FT1OF001 DD UNIT=WORK,SPACE=(TRK,(10,2)) 00160000

1IFTE0F001 DD DSN=-T1070,SSCLRST1,DATA,DISP=SHR cotraoon YAY-MAHT-47740
tIFTT3F001 BD DSN=T107D,SSCLPLT1.DATA,DISP=SHR 00130000 FwMHAHT-¥7940
J7FT81F001 DD DUMMY R 00191027

{IFTOTFO01 DD SYSOUT== 00200017

JIFT98FQ01 00 DUMMY 00210017

JIFT99F001 0D SYSOUT== 00220039

fix FT99F001 DB DUNHY 00230039

1" 00240000

Figure 3-18 The job control card for the first
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FITL107D5SC JOB ¢ ) ,R.START,MSGCLASS=X . HSGLEVEL=(2,1),HOTIFY=T1070D,

it ATTR=(T3,C5,44)

[ lfztzatxttsttlﬂ!llll{!lBttttﬂ!B!Btl!!l*!t*lt*!ttltﬂt!llsix!lllll!!lll!ll
/i55C60 EXEC PGH=LYa?

J/STEPLIB DD BSH=I]1070.SSCL_LOAD,DESP=SHR

JIFTO4F00T DD DSN=T407D.5SCL.EOPI2.DATACNLOPI) , DISP=SHR

JIFTOSFOO1 DO DSN=T1070.SSCL.LOPI2.DATACHI3RE) ,DISP=SHR

{{FTO6FODY DD SYSOUT==®

tis FTOGFOO01 DD DUHMY

JIFTO?FO01 DD DSN=S&WORKFT,UNLT=WORK,SPACE=(TRK,(10,2)),

H DISP=(NEW,DELETE) .

i DCB=(LRECL=80,BLKSE2E=3200,RECFH=FB}
{IFTG8FO001 DD UKET=WORK,SPACE=(TRK,(10,2)),

1 DCB=C(LRECL=137,BLKSIZE=2740,RECFH=FBA)

JIFTO9FQ01 DD UNLT=WORK,SPACE=(TRX,{(10,2)}
JIFT10F001 PD UN1T=WORK,SPACE=(TRK,(10,2)}

t1% WRITE FILE

FIFTE0FO01 DD DSH=11070.SSCLASTY.DATA,DISP=SHR
fr= READ FILE

HIFTTOFO01 0D DSH=T107D.SSCIRST1.DATA,DISP=HOD
t{FT73F001 DD DSH=T107D.SSCLPLY1.DATA,DISP=HOD
{IFTOTFQ01L DD SYSDUT==

TiFT98F001 DD DUMMY

TIFT99F00t DD SYS0UT==

{2 FT99F001 DD DUMHY

I

Figure 3-19 The job control card for the re-start
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00010062
00020001

00030000 .
00040001.9~F{V1-$}yﬂ—45

.00050001 M-FEda-B77 A&

oo0s0062 AT —# -
00070062 =

00080042 A7 =%
00090042

00100006

00110000

00120000

00130000

001400006

00150000

00160000

00170000 .

00180001 &A% FIIAI-1771h
00190000

00200001 HEAIAS RS- FT24L
00210001 2
00220017 Uy vl e A
00230000

002310855

00240053

00250000

execution of SSC-L.
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{IT107DSSC JOB ,LHDAZ2, HSGCLASS=X , HS6LEVEL=(2, 1) ,HOTIFY=T107D, 40010008
H ATTR=(T2,C1,W3) 00020038
P R R R A N N N KRR R S NN N SRR R AR AR AR TR X B RS 00030012

JIREST1 EXEC PGH=HISTOR 00041034

fISTEPLIE DD DSH=5YS9,HISTOR.LOAD,DISP=SHR 00050034

7IFTOSF001 DD DOMAME=HIST 06060012

Iy DD DSN=11070,58C! . CS.DATACTSTEP), DISP=SHR,LAREL=C, ,,IN} 00075019 ZEEH AL Yavke b
IFE: i TETT ISR TR 00080012

f1e FTO6FO01 DD DUMHY 00090012

JIFTO6F001 DO DSN=T107D.HIST.OUTLIST,DISP=SHR oo100007 EANIZYHIAT7 740
JIFT21F001 DD D$N=T107D.SSCLA2,0PL, DISP=SHR 00110000 01d Program Library
[1FT22F001 DD UNIT-WORK, SPACE=(CYL,{4,1)),DISP=HEY, 00120012

H DSH=84DATAL, 00130012

Iy DCB=(LRECL=4080,BLKS[7E=4080, RECFH=FB) 00140012

{IFT23F001 DO UNIT=WORK,SPACE=(CYL,(5,10)),BISP=(NEV,PASS), 00150012

i DSH=E&COHP, : 00160012

1" BCB=(BLKSIZE=3520,LRECL=80, RECFH=FB) 00170012

FIFT25F001 DD UNIT=WORK,SPACE=(TRK, (5,5)),DI5P=HEV 60180012

JIFT26FDO1 DO DUHNY : 00190012

JIFT27FO01 DD UNIT=WORK,SPACE=(CYL, (5,103),DI5P=NEV 00200012

FIKLST B0 =,DCB=BLKSLZE=3520 00210012
HISTORIANCP,N,3,8) 00220012

=10, TEST 00230012

PRI R S PEEREPE 22 P2 S PRI RS E 20 et sl 2 Bt et b e PR S e e P S Ap e 00246012

I1FORT EXEC PGM=JZKAFORT, 00230012
I PARM=C*GOSTMT ,ALC, BYMNAME ,AUTCGDEL (15337) 7, 00260005
1 TTERM,ISNC(D) ,57) 00261004
F18YSUT1 DD UNIT=WORK,5PACE=(2048,(20,10)) 00270012
1ISYSUT2 BD UNIT=WORK,SPACE=(2048,(20,10)) 00280012
f1SYSIN DD DSH=85COMP,DISP=(OLD,DELETE) 60290012
FiSYSLIN DD DSN=&&0BJCT,SPACE=(LYL,¢15,3)),DISP=(HEW,PASS), 00300012
i DCB=BLKSIZE=3200,UNIT=¥ORK 00310012
fix SYSPRINT DD DUMNY 00320012

JISYSPRINT DD BSH-T107D,.FDRT.OUTLIST,D1SP=SHR 00330007 VA4 17748

[ISYSTERM 0D SYSOUT=% 00340012
R R R R R RN R R N K e R K SRS AN AN EE SN TS SN A AR RN ERR Q0350012
17LKED EXEC PGM=JRAL, 00360012
i PARM=’LINECOUNT=78,LET,NAP,LIST,S12E=500K" 00370012
JISYSUTL DD UNIT=WORK,SPACE=(CYL,(5,5)) 00380012
JISYSLER DO DSH=SYS1.FORTLIB,DISP=SHR 00390012
i DB DSH=5YS%.CENTER.LOAD,DISP~SHR 00400012 3
11SYSLMOD DD DSN=T1070D.§SCL.EDAD,DISP=SKR cos10021 Fn-Feda-k7v {02
J1SYSLIH DD D3N=580BJCT,DISP=(0LD,DELETE) 00420012
] BD DDNANE=SYSIN 00430012
/i% SYSPRINT DD DUMHY 00440012
TISYSPRINT DD SYSOUT== 00450012 ,
}ISSCLMOD DD DSH=T1070.55CL.LOAD,DISP=SHR o0se00z20 EHED-FEJy-1 (Tabled-2)
HISYSIN DD ¥ 00470012 -
INCLUDE SSCLMOD(LY42) 00480013 FEMEn- ey —LAvi—2
ENTRY MAIN 00450012 .
NAME TSTEP(R) 00500019 Frm-Feda-Livi-4
= I 00510012
T 00520012

Figure 3-20 The job control card for a new load module creation.
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(1) SSCLEEHARANT— KT =a T

.

EHEG | FA | EROHA

1 [LTP(2) 2004 | #4 by (8 0 XFLA)  HHER—V D~y F/—}

2 | LXOPT FF* | 8% (ERRED) shoBAL

LXOPT=1 : #

LXOPT=2 : %4

LXOPT=3 : B}/

LXOPT=4 : EHRE (Lo g (M) )
LFIGS 1 R=—YiHEbhb7 570
LFIGS=1 : 1 "—<1#K
LFIGS=2 : 1 =~ 2%

LFIGS=3 : 1 =—Y3#
LFIGS=4 : 1 "— Y41

8 | ANSX Al B (B5FE) 8oxr —NVEEAXT v a v
ANSX= Y : HEIRE (BAEEB/MED» S HEHHIC R 7r—
NVEHRET B)

ANSX=N : 2—¥— AN (=2 —F—BIEETS)

4 | TIN(4) |FF | %% (BE[ED 8FEE 5 A— 5. ANSK=NOBEOBHATIT S

TIN(1) : HEhoIESR (B/ME)

TIN(2) : WHOHBEDY B

TIN(3) : HEEHO EHEE D Ic X B85 (TIN(D)+TIN(2)#TIN
) PEHMORAELB)

TIN(4) : HEdho HE 0 BF /MR BITHER

o | NGRAPH 15 | 277 7%

& | NLINE 15 | n¥BHO 75 7iciEhrn 2O

7 | NIDEN(X) | 1615 | n ¥ HO 75 7O KAHOEBED 7 — % (K=1, NGRAPH) , %
. [fERT 285 A — 7 0EFEOHE] THEFAT 3,

—211 —




PNC TN9410 87-143

ANSY

Al

nfEOS S 7 OMMO Ry —VEREL T a v

ANSY= Y : HEIRE (BRELR/ME>SHENICR 7 —
WERET D)

ANSY= N : 2 —F— AN (2 —F—BIEETS)

TIN(4)

FF

niRED Y 5 7 OBUIEE 2T A — 2, ASY=-NDOBEDBA

7143 ' .

TIN(L) : #WEOHR (R/ME)

TIN(2) : KO HRO &

TIN(S) : MO EE Y ic L B2 0FIE (TIN(UD)+TIN(2) *TIN
) BHPORARMHEEIL3)

TIN() : oo BB MFO/MUSETHK

10

KL
KY

216

nWBEOSYSs 7054 P VOXER

nMED S 7OED S 4 P VO XFH

11

LTL

2044

nBEOY37DH 4+ (8 0XFELH)

12

LTLY

20A4

nKEDSS 7 ORMD S 4 b (80 XFEIIPA)

PLE, 6475 1 2 f72NGRAPH[E[E b K¢

Note

% Free FornatTANT 3,
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(2) fEElg 3¢5 A2 OIBEOHE

100067 BT oRPORGEERT -

W0 AV—THERRF+ 2 LEEE 16 #EBTATIT S, RaF2. 6., 70
EHBNV—THKETHLD, V—THEESLIEET 5. KOEH4 0EHE. Fo
F o VANRETSBRD, Fr v A NVEEEEET 2. KoHEL. 3. 5. 8
OEHICEL TR, CORFREREEABZVOT, 0 EARTBHE IV, &
B, Fyralid1 ol toBScitA, B, CRE (168 2ANT 3,

1067 & 161 BIT ORGP D/NGEERT o

(Fl1)

FEo2r—7OINN1 REMHBOBEEZHEREALLVWESICR
2204

EANT B,

(Bl 2)

B5F v YA VORGEHOBAMEREZRBHALIWEGIE
4503

EATIT B,

(813>

$18F+ A NVOBRSRHOBHMBEZEBEEALLVEEIR
45D3

EATIT Bo

(B14)

DRACS A — 7D 1 IREHBHF2FREHEHRNILLWEE I
3016
EATIT B
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% 1EHT 3.7 A -5 DIREFE

—214—

RO | Mo | ER Bafv
1 1 RFFFLENT GEEE T 5 HE%HE —
2 BETFRFEOESBHA (ERENex s 5 HEXHE —
2 1 BEFFEHADBE °C
2 RTFRE&HUOEE T
3 hEasmE (I HX) 1 RREAD (kv b L 7)) BE T
4 REZRSE (IHX) 1RRAHO (-2 Fry) BF | C
5 HREARE (I1HX) 2REMAO (2—nFL o) BE| C
6 T EAERE (T HX) 2@\ RAIHED (kv FL ) BE T
7 HIRAER (SG) FrPUTAJAD Ry L) BE T
8 EIFRER (SG) FFUYvAHAO (2= FLr 7)) BFE | C
9 HEFELOBENHR (IRACS) # M) v afilAO (ke b | °C
7 BE C
10 |HEBROAEZR (IRACS) # MY 9 AMBIO (z—AF | C
vy BE C
11 |EEELEER (IRACS) ZEMAOERE T
12 |§FELAREZE (IRACS) EXRAHOBE C
13 |FEFELKEE (IRACS) ZRHlzy v 7 BE C
3 1 BEFFRERTER SV 28N ERE C
2 EFFESRLET vy LA (B HESSHVEE C
3 EFFESEH S v+ AB (TH) ERSHNHEE C
4 BEFRLKRER (DRACS) 1 RRFEFFEHHEO (kv
Py ) BE C
5 HEBFOKER (DRACS) 1 RETHEARKBBAD (G
w b L) BEE C
6 EEFOSEHE (DRACS) 1 REDESEZBRBEO (=
— VPV Y) BB °C
7 EEFSEIR (DRACS) 1 RERFFAESRAO (72—
NVEVY) BE o
8 BEEFALKRER (DRACS) 2RRPESEBEBEO (&
v b Y) BE °C
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9 EEFELSHE (DRACS) 2REBEXRAHNEF I v A
HIAD (Ro b)) BE C
10 |EBEFLAHNE (DRACS) 2RAEIANFF Y v A
MED (2 —n FL o) BE °C
11 |@BEFELAE (DRACS) 2RRANERZHEAD (2
-V FLY) BE ' °C
12 |EBFLEE% (DRACS) 2RARESHHEESMAO
(a—nFuv7) BE ‘ C
13 |BEBFLSE%Z (DRACS) 2RERERKBHNBEESMBO
(kv FLY) BE C
14 |EBEFLAHIIR (DRACS) 2RERESKRIBESMAZ 2
v 7B T
15 |EEFELKBHE (DRACS) 1 REREMER (1 v—7F
=L/ kg/s
16 |BEEFLNAHR (DRACS) 1IRRANHMER (21—
&Et) kg/s
17 |EHEFOEHE (DRACS) 2REAHNMKR (1L Vv-—7
50) kg/s
18 |BEHEFLENE (DRACS) 2RRESAHNBESHE (
1A—7%40) ' kg/s
4 1 FILEF + v 2 VEHHMER ke/s
2 FLRF v v 2 NVEHMEHE (F+ 2 VvHRE26E) | —
3 FORF +» v 2 VESEB G EE C
5 1 SEEEMRE kg/s
2 BFFERBEAN—HRAEN Pa
3 R FERSEF B m
4 H = Ky & MGERT LT m
5 M~ Fredf TEER AL m
6 BB O 5 0 EIM R E kg/s
6 1 1 REKHEHIHMRR (FEREO~FEYT7 v 2) ke/s
2 1 REAHRZEIHMER (R 75 v 7 ~FREBADD kg/s
3 1 REKHARGEHMRR (EEBPIRHR THRAD kg/s
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[+>I ) B - U M

2IREFEINHRABEMVHKE (IHX~R T2 o)
2REBHNRGHERE (X752 ~1HX)
2REBHFBSEHMRR (BEERIEL T HRAD

2 REBRNRSDHRR (I RACSEBUMHE

2 REBHRISEMRE (S GHRAHRE
HEFE DG IR ERG IR ESRE

keg/s
kg/s
kg/s
kg/s
kg/s
kg/s
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Figure 3-21 The job control card for the plotting of 3SC-L results.
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SSC-L CY42 VERLFY TEST (LOPI)
1,4
H
0.0,100.9,3.9,1.0
31
2
1601 1002
N
0.0,0.2,6.0,1.0
17 14
1 REACTOR POWER
RELATIVE POWER
4
2101 2102
N
0.0,100.0,6.0,0.0
71 15
2 SODIUM TEHPERATURE AT REACTOR YESSEL IMLET(2) AND BUTLETC1)EH LOOP 1
TEMPERATURE (L)
2
2201 2202
N
0.0,100.0,6.0,0.0
71 15
3 SORDIUM TEHPERATURE AT REACTOA VESSEL INLET(2) AND OUTLETC1)IN LOOP 2
TEMPERATURE (C)
2
3001 3003
N
0.0,100.0,6.0,0.0
55 15
4 COOLANT TEMPERATURE IH UFPER (2) AND LOWERC1) PLENA
TEMPERATURE (€3
2
4103 4203
N
300.0,100.0,5.0,0.0
62 15
5 COOLANT TEMPERATURE AT FUEL(1) AND BLAMKET{2) ASSEHBLY EXIT
TEMPERATURE (C)
-2
4303 4403
N
300.9,100.0,5.0,0.0
64 15
6 CODLANT TEMPERATMRE AT REFLECTOR(1) AND BYPASS(2) ASSEMELY EXIT
TEHPERATURE (C)
2
4101 4201
N
0.0,100.0,4.0,1.0
63 18
7 COOLANT HASS FLOW RATE 1IN FUELC1) AND BLANKET(2) ASSEMBLY
HASS FLOW (KG/SEC)

2
4301 4401
Y
67 18

& LODLANT MASS FLOW RATE IK REFLECTOR(1) AND BYPASS(2) ASSEMBLY
HASS FLOW (KG/SEC)
2
2103 2104
N
¢.0,100.0,6.0,0.0
69 15
9 PRIMARY COOLANT TEWPERAYTURE AT 1HX INLET(1) ARD OUTLET(2) IN LOOP1
TEMPERATURE (C)
2
2203 2204

H
0.0,100.0,6.0,0.0

70 15
10 PRIMARY COOLART TEMPERATURE AT IHX IMLET{1) AND OUTLET(2) IN LOOP2
TEMPERATURE (C)

2
2105 2106

L4
400.0,100,0,6.0,1.0

71 15
11 SECONDARY COOLANT TEMPERATURE AT IHN INLET(1) AND OUTLET(2) IN L 1

Figure 3-22 Sample input data for the plotting of SSC-L results.

—218—



PNC TN9410 87-143

TEHPERATURE (L)
2

2205 2206

N
¢00.0,100.0,6.0,%.0

1 15

12 SECONDARY COOLANY TEMPERATURE AT LHX IMLET(1» AKD QUTLET(2) IH L 2

TEMPERATURE (C)

2
2107 2108
Y
71 15
13 SECOHBARY COOLANT TEHPERATURE AT 56 IMLET(1) AND OUTLET(2) IN L 1
TEMPERATURE (C)

2
2207 2208
Y
71 15

14 SECONDARY COOLANT TEMPERATURE AT 56 INLET(1) AMD OQUTLETC(2) IH L 2
TEHPERATURE (C)
2
2109 2110
L}
000.0,100.0,6.0,1.0
71 15
15 SECONDARY COOLANT TEMPERATURE AT ACS INLETC(1) AND OUTLET(2) IN L 1
TEHPERATURE ()
2
2209 2210
N -
000.0,100.0,6.0,1.0
s} 15
16 SECONDARY CDOLANT TEMPERATURE AT ACS INLET(1) AND OUTLET(2) IK L 2
TEMPERATURE (L) '
3
2111 2112 2113
R
0.90,100.0,5.0,1.0
T2 15
17 ALR TEMPERATURE AT INLETC1> , DUTLETC2) AND STACLK(3) OF ACS IN LOOP 1
TEMPERATURE (C)
3
2211 2212 2213
Ll
0.0,100.0,5.0,1.0
T2 15
18 AIR TEMPERATURE AT IWLET(1) , OUTLET(2) AND STACK(3) OF ACS IK LOOP 2
TEHPERATURE (C)
1
5001

N
0.0,1000.0,5.0,1.0
23 i8
19 TOTAL CORE FLOW RATE
HASS FLOW (KG/SED)
3
6101 6102 6103
H
-500.0,500.0,4.0,1.0
60 18
20 PRIHARY LOOP HASS FLOW RATE (LOOP1)
HASS FLOW (KG/SEC)
2
6201 6202
N
-500.0,500.0,4.0,1.0
60 18
21 PRIMARY LODP WASS FLOW RATE (LOOP2)
MASS FLOW (KG/SECL)

2
7101 7201
Y
36 18

22  SECONDARY LOOP MASS FLOW RATE
HASS FLOW (KGI/SEC)
3
6101 7101 71066
H
-500,0,500.0,4.0,1.0
46 18

Figure 3-22 (Continued)
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23 HAIN CDOLANHT LOOP HASS FLOW RATE IM LOOP 1
NASS FLOW (KG/SEC)
3
6201 7201 7206
N

-500.0,500.0,4.0,1.0
46 18
24 MALN COOLANT LOOP HASS FLOW RATE IM LOOP 2
HASS FLOW (KG/SEC)
3
5003 5004 5005

N
.90,2.0,5.0,0.0
65 16
25 SODIUM LEVEL IN REACTOR VESSEL AND GUARD VESSEL
SODIUMN LEVEL (M)
1
5002
Y
65 13
26 REACTOR COYER GAS PRESSURE
PRESSURE (PA)
4
3004 3005 3006 3007
N
0.0,100.0,6.0,0.0
63 15
27 DRALS COOLANT TEMPERATURE IR PRIHARY LOOP (1:LP, 2:HL, 3:CL)
TEHPERATURE (C)
4
3008 3009 3010 3011
H
160.0,100.9,5.0,1.0
67 i3
28 DRACS COOQLAHT TEMPERATURE IN SECOHDARY LODOPC1:LP, 2:HL, 3:CL)
TEMPERATURE (L»
3
3012 3013 3014
H

0.0,100.0,4.0,1,0

71 15
29 DRACS AIR TEWPERATURES IN AIR COOLER (1:IHLET , 2:0UTLET , 3: STACK)
TEHPERATURE (L)

3

3015 3017 30148
H
0.0,10.0,4.0,1.0

53 18
30 DRACS LOOP MASS FLOW RATE (1: PRIMARY , 2:SECONDARY , 3:AIR)
MASS FLOW (XG/SEC)

1
5006
N
-1000.0,1000.0,5.0,1.0
7o 20

31 DISCHARGE HMASS FLOW RATE
HASS FLOW (KG/S)

Figure 3-22 (Continued)
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TIME<10:24:50> DATE
T1070.5SEL2.C5.DATA
HEMBER NAME CGAS

<10424/87>

ICKCGS = 1
WRITE(6,9200)
9200 FORRAT(1S)
WRITECG,9100) S9HSTR

9100 FORMATC(' =xawmas EERZHK ERRRR of
= LA 4 xrf
= L LOVER GAS ISOLATION LS ACTUATED AT LA
= ‘o TINE =+,E12.4, * By
x LI w7y
= ToxExX AW ERRERER KRS A R SR TR AL TAREREETE )

ELSE ’
END IF

300 CONTINUE

LY AR PP 33 ERRANELR R RN AR AR T N RIF AN E R SR NI RERE AR

=f

=f RESTART FILE

/)

X RN R NN I NN R RN AR R AR AR A AR REIR AT REEE
®INSERT SVCHTP.26
COMMON /CGAS1) RCGAS(4)
COMMON /CGAS2/ ICGAS(D)
=BEFORE SAVE®YV.30
WRITECHSAVE) RCGAS , ICGAS
ABEFORE RESTST,48
READ (NSAVE) RCGAS , ICGAS

% EEEEEEEITRRNAEEN IEXTEEREE LN KARE: :ltlllllll!ll!!&£‘**t
=/

=} COMHON DECK

=/

P2 i R iy e L 22y Y F LT T I T T i P g e g php e e ey
#CD /YMGCGS/

COMHOW /CGAS1/ T6CG1S , TG&DELY , Z6PBRK , DELVCG

COMMON /LGAS2/ ICKCGS , ICKPBR
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() EFFEBAN—A2HYE 70

TIRE<10:24:50> DATE<10/24/87>
T1070.85CL2.CS.DATA

MEHBER HAME {GAS

=1D CGAS
¥ AN R RN AR NI IR NN R K AN A R AR E R DR BRR R YR KR TR Y
®/

=} COVER GAS LIME ISOLATICN HODEL

=/

=/ VARIABLES LIST

=/ T6C615 1+ TIHE WHEN COVER GAS LINE 1SOLATION IS ACTUATED.
%} TGDELY= : TIHE DELAY OF THE ISOLATION AFTER THE SIGRAL.
=} I6PBRK=  : REACTOR SODIUM LEVEL SETTING VALUE FOR ISCLATION.
=/ DELVCG= : DECREASED VOLUME OF COVER GAS TANK.

wf ICKCGS 1 CONTROL PARAHETER FOR COVER GAS ISOLATION.

=} ICKPBR : CONTROL PARAMETER FOR ISOLATLON SIGNAL,

=]

=f = USER INPUT

=

f BY A. YAHAGUCHI HAY, 1985

2}

8[ llllEllllll!all!!l!!ﬂtllgliﬂlt!!t!t!k!t!!!!!!!s!zﬂ!ztlﬂlt:tl!llt!llx!
=IHSERT BLKDAT, 207
=CALL /YMGLGS/
BATA TGDELY /4.0/ , 26PBRK 5.5/ , DELVCG 160.0/
#INSERT CRDR9R.13
#CALL JYMGCGS/
HAMELIST fEGAS/ T6DELY , Z&PBRK , DELVCG
=BEFORE CRDR9R.128
READ (4,CGAS)
VRITE (6 ,L6AS) )
l[ AR R R N N R R XN ISR R RN R E R AN R RN AR R XA T AR
=]
=/ SUBROUTINE INITET
=/
8[ A N I R N R I N N I R XA I N AT A ER I IR DA AR IRLLAEE
=IRSERT INLT6T,44 i
sLALL {YHGCGS/
=INSERT IHIT6T.319

IEKEGS = 0
ICKPBR = 0

B RNl IR TS R R R R N KRR AR TR R R TR

5/

w SUBRDGTINE EQIVIT

oy

![ R A A N R RN N EEEC I AR IR R E NIRRT BT
=INSERT EQIViT.134
iF (L6CGAS.E@.2) THEN
*INSERT EQIV1T.135
ELSE
EHD IF
W AR AR SR E RN N A AR AR R A IR RN S A KBNS CS R KM AR KT AR
=
=/ SUBROUTINE VESLIT
=]
B RN A RN RN RN RN AN F AR AR R AT EE NSO AR E RSN
=IMSERT VESL1T.TO
*CALL fYHGCGS/
=INSERT VESL1T.139
IF (ICKPBR.EQ.1) GO TO 220
1F (Z6HALV.GE.Z6PBRK) GO TOD 300
T6CGIS = G9HSTR + TeDELY
ICKPBR = 1
WRITE(6,2000) S9MSTR,T6CGIS,Z6HALY,Z6PBRK
9000 FORMAT(’ ZEfarTmsiaRsF s sy Rr IR AE AN AT AIISEEAXBEERTRL ¢ [

x T % wnt}
e foa SODIUM LEVEL LOW-LOW SIGHAL LS GEMERATED AT ey
® L TIME =',E12.4, + =7y
L] ' = COVER GAS 1SOLATIDN WILL BE ACTUATED AT xtf
® L TIME =*,E12.4, 4 ')
® 8 WEASURED SODIUM LEVEL =,E12.4, 4 w7y
= L SETTING S0DIUM LEVEL =’,E12.4, r LA
= F— w7}
E ] R X R XERK AN RN A R EEAN KIS RARTABERRZARIR )

220 CONTINUE
IF ¢I1CKCGS.EQ,1) GO TO 300
IF (S9MSTR.GE.T6CGIS) THEN
B6CGAS = B6CGAS * (VBCGAS - DELVCG) / VGCGAS
V6LGAS = V6LGAS - DELVCG
Z6GAS = VGCGAS ! AGGL + Z&NALY
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(2) RPFEBLBS v A

TIME<10:24:50> DATE<10/24/87>
T1070.55CL 2.5, DATA

HEMBER NAME

UPELEHA

=10 UPLENA
B ERE RSN AR RIS IR R SRS NI XTAT AR AR AT AR RATL AR KRRKE T IR ELAEER
= RESTART FILE; 1INPUT AND OUTPUT

T R R EREREENN RN RN E RN F AR AR AT R AR AR AR AL XM KK RLEH KR ETR XA IR L
=IRSERT SVCHTP.26
COMHMON JUPLN1UF RUPLHI1(4Y
«BEFORE SAVEST.30
WRITE(NSAVE) UUPLN1
=BEFORE REST9T.48
READ (MSAVE) UUPLN1

xf EBEEEED EIFEARCFRTERERE AR TER zn ERRXRRBRRIRE
=/ NEW COHMON DEEK
=z = PEPTE P2 PR TEXFAXCTREXEEC TR KARERRFRARER

=0 JUPLN1LY
COMMON fUPLH1U/ S6CURR, SG6PREV, I6JHEW, Z6J40LD
B/ ERSEARFEEARFCERYRRTRERARRIER TR EEREBEEY. BXBREEEERNAETANATEE
=/ SUBROUTINE DRIVOT
8] R R R N I N SRR RN A R SN E R SRS R AR ETREE TR AT LR
wINSERT DRIVIT,43
=CALL JUPLN1WY
=INSERT DRIVIT.19
Z6JOLD = Z6JET
S6PREV = S1FLOW
2] EEEENEREN IR ER RS ER R ER IR R EEXAFEEXL AT IREA L LN LR LAREE LR
=f SUBROUTINE UPENGS
B BN R R R R R R N NN R R NI BRI RN AN IERER AT AT ETAR IR
=1HSERT UPLNGS.30
sCALL FURLN1U/
=INSERT UPLKRGES.184
26J0LD = ZHUPLH - 26TCOR
S6PREV = 0.0
= R N IR IR R R N AN R RN R A KSR RN AR R R F RN IR KX XX ER L
*xf SUBROUTINE VESLAT
II EEEREREUEERAEERXTZXNLTLILCERFERARREN ENEERXEY EEREMTEXTEIRAR
sINSERT VESL1T.70
=CALL fUPLN1U/
#GELETE VESL1T.123
DZ = ABS(I6JOLD-Z6NALV)
IF(DRHO.GT.Z9HIN .AND. 02.L7.0.01) Z6JOLD = 6.0
IF ¢(DRHO.LT.Z9MIN) 60 TO 110
#DELETE VESL1T.127
110 CONTINUE
IF(Z.GT.Z6NALY) Z=Z6NALY
C «<<<c¢< 7 DETERMINED FROH RHOB & RHOC >>>2>>
<g<ege  THEN 2-CALCULATION FRGH RHOA & RHOB STARTED. >>33»>>
RHOA=DENS1DC(TENAA)
DRHO=RHGB-RHOA
IFCZ.GT.Z6JOLD) THEN
C <<cce 7 CALEULATED FROM RHO8 & RHOA »»>>>
U= (WGCT/ (AGJETRRHOR) y={(Z-26J0LD)JI) &x(1./1.57)
IF(PRHO.LT.Z9HIN) GO TO 120
I = 26J0LD
FR=(Ux*2.}/ (RFR=CIGRAV=2DRHO/RHOA)
IF (FR.GT.0.) Z=Z6JOLD+1.0484=FRa=,.7B85%AFR
120 CONTINUE
IL=Z6J0LD
C <cc<< THEN D2/BT WILL BE LINITED BY JET VELOCITY. »>3»3>
IFCE.GT.0,) ZL=26J0LD+{S1FLOW-S6PREV)=U
IF (2.G67.IL) ZI=IL
EESE
Z = Z640LD
END IF
IF (Z.GT.ZONALV) Z=276MALY
i MR YA EN AN A SR ARG AT AN ER A AR R L RX I AR BB EBEX AR AR RRE ML RH R
=] SUBROUTINE UPLN6T
B AR R R R IR R RIS R IR R AN IR A Z NI N X ZR RN ILIERI R R AT
sINSERT UPLNGT.11
=CALL [UPLN1U/
aCALL TFLOW1
=INSERT CHNG42.265
WLOUT = WeBPAS
*IHSERT CHNG42.270
WCOUT = WCOUT + WCHAM
®INSERT CHNG42.327
HTKA = 0.0
IF C(RVA.GT.RVAMIN) HTKA = 1.0 / RVA

(=)
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TIME<10:24:50> DATE<10/24/87>
T1070.58LL2.C5.DATA
HEMBER MAME UPLENA
*DELETE CHHG42.329
1 ZARCUAEH12(TEM1-TEHAR) +HALHZX(TEM2-TGHAAY I IHTKA
=BEFORE CHNGA2.330
HTKB = 0.9
IF (RVB.GT.RVAMIN) HTK8 = 1.0 ! RVB
=DELETE CHNGA42,331
1 Z8x(UALMI=(TEM1-TENAB) +UALMZR (TEM2-TEHAB) 3 ) ®HTKD
WEBTOA = WCOUT
DELTIN = S1FLOW - S&PREV
IF (DELTIM.GT.1.0E-6) WEBTOA = W6BTOA
1 ~ABGL*(26JET-26J0LD) FDELTIH=DENS1D(TERAR)
IF (W6BTDA.GT.0.) THEN )
DEA = DEA + WGBTOAS{EGNAB-EGNAAY=HTKA
ELSE
DEB = DEB - W6BTOA=(E6NAA-E6NAB)EHTKB
END IF
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) BE¥FFBEBR TR IvragshgeEsdn

TIHE<10:24:50> DATE<10G/24/87>
T1070.55CL2.C5.DATA
MEMBER HAME LPLENA
PR PRt Pt PR RS p a2t F e PELL FETT P TTTI T PEP PP PR P SR S

=/

=/ HODIFICATEON OF LOWER PLENUM

=2/ BEVEDED INTD Twd REGIOHN

=/

x4

L DESCRIPTEONS OF VARIABLES

=/

/! PEINHLI PRESSURE LOSS FROM IHLET PLENUM TO HIGH PRESSURE PLEHUM
xf P6INLO PRESSURE LOSS FROM IKLET PLEMUM TO LOW PRESSURE PLENUM
=) P6INBY PRESSURE LOSS FROM INLET PLENUM TO BYPASS ECHANNEL

= P6HILD PRESSURE LOSS FROM LOW PRESSURE PLENUM TO HIGH PRESSURE
= PLENUM

=} W6INHE MASS FLOW RATE FROK INLET PLENUM TO HIGH PRESSURE PLENUM
3/ WAINLO MASS FLOW RATE FROM INLET PLENUM TO LOW PRESSURE PLENUM
aj WEINBY MASS FLOW RATE FROM INLET PLENUM TD BYPASS CHAHNEL

xf WGHILO MASS FLOW RATE FROM LOW PRESSURE PLENUM TO HIGH PRESSURE
xf PLERUNM

=/ FGINHI PRESSURE FORM LOSS COEFFICIENT FROM INLET PLENUM TO

=/ HIGH PRESSURE PLEMUM

=] FGINLD PRESSURE FORM LOSS COEFFICIENT FROH IHLET PLENUM Ta

x/ LOW PRESSURE PLENUM

=] FGINBY PRESSURE FORM LOSS COEFFICIENT FROM INLET PLENUN TO

=] BYPASS CHENNEL

=z} FGHILD PRESSURE FORM LOSS COEFFICIENT FROM HIGH PRESSURE PLENUM
=/ TO LOW PRESSURE PLENUM

2} PLEHUH

=/}

EFER TR EEET SRR St PP S B PP e P e T T PP T

=EDENT LPLN

B EEAXEEIAREREBAAERERATRTEFTRERN FERRERER P TE F T T T T
=f NEW COMMON DECK fLPMOD1/ AND JLPHOB/

X FERETTLLZTEXXXAEE FT T XXX EE xER AREERXARTERE
=C) /JLPHOD1/

[

C  /LPHOD1S

C

COMKON /LPHOD1/ L6LPLH
=C0 /LPMODZ2/

[
C  /LPHOD2!/
[
COMMON fLPMOD2{
1 P6INHI, weIHHI, F6INHI, P6INLO, W6INLD, F6INLO,
2 PEHILOD, WBHILO, FG6HILO
EFRE L2 2 FPLT A2 i1 PR LT S PP e PR PETEL PR T RS 2% PR PP PP P T e
uf BLOCK DATA

Bl R RN R N R N R R AN R R AR AKX EREGRENLE X ER R A R
XENSERT BLKDAT.29
C
=CALL /LPHODL/
C
=xCALL /fLPMOD2/
C
#*IHSERT BLKDAT.207
DATA PEINHI /1.6268E4/
DATA WEINHI 14017.7/
DATA PHENLD /3.9298E5/
€ DATA W6ENLO /92.0/
DATA W6INLO /249,07
BATA PBHILO f3.76712E5/7
DATA WSHILD /550.47
*’ R R N R R R R R F N NN R TR E R E T AN E AR AL R TR MR LR
x/ RESTART FILE READ/WRITE
T} E KA N IR K I AR R XA AR R R LA X TKELERNERNERE
#ENSERT SVCMTP.26
COMHON /LPMOD1S LLPHODC1)
CORNON /LPMOD2/ ULPMOD(9)
=BEFORE $AVEST.30
WRITE(NSAVE) LLPHOD
WRITE(NSAVE) ULPNOD
*BEFORE REST9T.48
READ {NSAVE) LLPHOD
READ (NSAVE) ULPMOD
B RN TR R IR I A A MR N R E AR E A XA NS
= NAHELIST INPUT
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TIKE<10:24:50> DATE
T107D.SSCL2.CS.DATA
HEMBER MAHE LPLENA

<10/24187>

B AR TR R R KRR R IR A X R XX R R X R XA R XXX XXX EREE XL

=INSERT CRDRYR.18
|4

=CALL /LPHOD1/

C

=CALL fLPHODZ2/S

C

NAMELIST /LPMOD/ LELPLR , P6IMHE , WEINHI , PBINLD , W&INLD,
2 PGHILO , WGHILO

=*BEFORE CRORYR.128
READ (4,LPHOD>

WRITE(6,LPHOD)
If AR EEEXDETERREX. Xxx AEXXXTIEXAXXZEEENIZAXNIEKEEITRXEREN
uf
af SUBROUTINE PRES6S
=t

B REEERRREN RN R R N R XN RN E AT LE XN EEAEX XXX A SRR ED

*INSERT PRES65.16
ECALL {LPHOD1?
gCALL TLPMOD2/
EINSERT PRES65.159
If (L6LPLH.EQ.0) GO TD 650
T

{ CALCULATE THEW PRESSURE FORH LOSS COEFFICIENT

<
PGEINLD = PGINHI + PGHILD
IF(LBATYP(ILGATY+NGCHI) .EQ
DELTP = P6INHI
ELSE

-1} THER

IFCLEATYPCILGATY+NG6CHI) .EQ.2) THEN

DELTP = PGIRLO
ELSE

IFCLEATYPCILGATY+NACHI) LEG.3) THEN

DELTP = PGINLD
ELSE

IFC(L6ATYPCIL6ATY+R6CHID .EQ.AY THEN

BELTP = PSINLO
ELSE
YRITE(LSOUT, 20000)
sTOP
END IF
END IF
END IF
END LF
PFLOSS = PFLOSS + DELTP
FGINHI = PGINHI / WGINHI [
FBINLO = P&INLO / WGINLD [/
FGHILD = PGHILD / WEHILO [
®INSERT PRES65.162
650 CONTENUE
=*BEFORE PRES6S.249

W6INHL
Y6INLO
W6HILO

90000 FORMAT(’ XE2exsassXtTLRTALAXTRXXTXREXRERXREREXE! [

1 ' x %
2 L] ERROR ue
3 rox ROD TYPE MUST BE 1,2,3 OR & =/
4 'z L3y
5 YO EEEERERIERER IR LI CAR LR RGN )
B EERTEEXRAR I AR IR IR KL XXX XX AR ERLXI AR N REKE
®f SUBROUTINE OPTHeS
xf OBTAIN WGHILD

X RN AR TN N SR AC R T AR R K C LR R RN EHRR A

=INSERT OPTN6S.25
c
®CALL JLPHOD1/
[
*CALL /LPMOD2/
[
=INSERT OPTHN6S.58
VEHPLM = 0.0
00 10 I = 1 , N6CHAN

AWECHA = WHTOT = FGFLOW(IF6FLO+])
IFCLBATYPCILGATY+1) .EQ@.1) WEGHPLN = WOHPLN + AWGCHA

10 CONTLNUE
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TIME<10:24:50> DATE
Ti07D.SSCL2.CS.DATA
MEMBER MAME LPLENA

<10/24187>

WHHILO = WHIHHI - WGHPLH

=INSERT OPTN65.100
WEHPLH = 0.0
DO 20 1 =1 , HGCHAMN

I11 = EWGCHA + [

IF(LBATYPC(ILGATY+K) .EQ.1) WGEHPLH = WEHPLM + WECHAN(I11)
CONTINUE
WEHELD = WHINHI - WGHPLH
ETAR I TER22TE 22 PR IR PO BT RS S PESITS PRPP PP TR P PP P T
Ly
=}
af
B} EERREARRTFRABRER R IR AR REEREER AR SRR EER AT IRATEXAR LR L XT LR XXX KB ERXEAE
*INSERT VESL1T.?O
[
=CALL /LPNOD1/
C
=CALL fLPHOD2/
¢ .
*INSERT VESL1T.170
If (L6LPLN.EQ.0) GO TO 630
WohPLE = 0.0
WGLPLH = 0.0
D0 670 K=1,N6CHAN
IF (L6ATYPC(ILBATY+K).ER.1)
IF (LBATYPC(ILGATY+RY.ER.2)
IF (LBATYP(ILGATY+K).EQ.3)
IF (LBATYP(ILGATY+K).EQ.4)
CONTINUE

20

SUBROUTINE VESL1T

WECHANCIW6CHA+K)
WECHAHCIWGCHA+K)
HECHANCIWACHA+K)
WECHARCIWECHA+K)

WEHPLM
WALPLM
WBLPLH
WELPLH

W6HPLM
WolLPLH
VOLPLH
WeLPLM

LR TS

670

Ll

CASE (A)
WP4 = WLP4P(FGLNHI,FEINLO,FEHILO,W6HPLM, WELPLMY, ICHK)
WP1 = WP4 + WHHPLM
WP3 WELPLE - WP4
1F (ICHK.NE.O) GD TO 671
IF (WP1.GE.,0.0. AND ,WP3.GE.0.0. AND .WP4.GE.0.0) THEN
We1HHI WP
W6INLD We3
WeHILO WP4
G0 TO 680
ELSE
IFCYWPL.LT.0.0. AND .WP3.LT.0.0. AND .WP4.LT.0.0) THEY
W6INHL = WP1
W6INLD = WP3
WeHILD = WP4
G0 TD 680
END LF
ERD IF
CONTINUE

671

CASE 8
WP4 = WLP4P(FOINHI,F6INLO,-FOHILY WOHPLH WELPLH,ICHR)
YP1 WP4 + WEHPLH
WP3 WOLPLH - WP4
EF (ICHK.NE.O0) GO T9Q 672
EF (WP1.GE.0.0. AWD .WP3.GE.D.0. AND .WP4.LT.0.0) THEN
YEINHE WP1
W6INHLO wP3
WEHILD = WP4
GO TO 680
ELSE
EF(UP1.LT.0.0.
W6INHL = WP1
W6 INLD WP3
WeHILO WP4
GO TO 680
END IF
END IF
COHTIRUE

£

AHD .WP3.LT.0.0. AHD .WP4.6E.0.0) THEHR

672

CASE (C)
WP4 WLP4PC(FEINH] ,,-FGINLO,FOHILO, WEHPLH, WELPLH, ICHK)
WP1 = WP4 + WEHPLM
WP3 = W6LPLH - WP4
IF C(ICHK.NE.O} GO TO 673
IF (YP1.GE.0.0. AHD .WP3.LT.0.0. AHD .WP4.GE.0.0) THEM
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TIME<10:24:50> DATE<10/24/87>
T107D.55CL2.C5.DATA
HEMBER NAME LPLEHA
WGINHL = WP1
WHINLD = WP3
WSHILO = WP4
GO T§ 680
ELSE
IF(WP1.LT.0.0. AND .WP3.GE.0.0. AND .WP4,LT.0.0) THEN
W6INRI = WP1
WGINLD = WP3
W6HILD = WP4
G0 TO 680
END IF
EXD EF
BT3 CONTINUE

c CASE (D)
WP4 = WLP4PCFEINHI,-FAINLOD,-F6HELD,WEHPLH, WELPLH, ICHK)
WP1 = WP4 + WGHPLM
WP3 = WGLPLH - WP4
IF (ICHK.HE.D) 6O TO 674
IF (WP1.GE.0.0. AND .WP3.LT.0.0. AND .WP4,LT.0.0)> THEN
WeINHI = WP1
WeINLD = WP3
WEHILO = WP4
G0 TO 680
ELSE
IF¢WPL.LT.0.0. ANB .¥WP3.GE.0.0. AND .WP4.GE.0.0) THENM
WGINHL = WP1
WAINLD = WP3
WEHILD = WP4
GO TO 680
END IF
END IF
T4 CONTLHUE

NEGATIVE ROOT

[ I B I B ]

CASE (A7)
WP4 = WLPAMC(FOINHI,FOINLD,F6HILD, WoHPLH, WELPLH,ICHK)
WP1 = WP4 + WGHPLM
WP3 = W6LPLH - WP4
IF (ICHK.NE.O) GO TO 675
IF (WP1.GE.0.0. AND ,WP3.GE.0.0. AND .WP4.GE.0.0) THEN
WGINHI = WPt
W6INLD = WP3
WeHILD = WP4
GO 79 680
ELSE
IF(WP1.LT.0.0. AND .WP3.LT.0.0. AMD .WP4.iT.0.0) THEN
W6INHLI = WPi
WHIKLD = WP3
WoHILO = WP4

G0 TO 680
END IF
END IF
675 CONTIHUE
c
C CASE (B’)

WP4 = WLPAM(FOLIMHI,F6INLD,-F6HILO, W6HPLH, W6LPLH, ICHKY
WP1 = WP4 + WOHHPLM
WP3 = WBLPLM - WP4
IF (ICHK.ME.O0) GO TD 676
1IF (WP1.GE.0.0. AND .WP3.GE.0.0. AND .WPA.LT.0.0) THEM
W6INHI = WP1
WEINLO = WP3
WEHILO = WP4
GO TG 680
ELSE
IF(WP1.LT.0.0. AND .WP3,LT.0.0. AND .WP4.GE.0.0) THEN
WE1HHI = WP1
W6I1NLOD = WP3
W6HILD = WP4
G0 TO 680
END 1IF
END IF
676 CONTINUE
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TIME<10:24:50> DATE<10/24/87>
T1070.5SEL2.C5.DATA
MEMBER HAHME LPLENA
C
c CASE (C*)
WP4 = WLPAMCFGINHI,-F61KLO,FHHILO, WEHPLH, WELELM, ICHK)
WP1 = WP4 + WEHPLA
WP3 = WALPLH - WPa
IF (ICHK.NE.Q) GO TO 677
IF (WP1.GE.0.0. AND .WP3.LT.0G.0. AND .WP4.GE.0.0) THEN
WSINKE = wP1
W6INLO = WP3
W6RILD = wP3
GO T0 &30
ELSE
IF(WP1.LT.0.0. AND .WP3.GE.0.0. AND .VWP4.LT.0.0) THEN
YEINHI = WPi
WEINLOD = WP3
WOHILO = WP4
GD TO 680
END IF
END IF
677 CONTIHUE

C CASE <D’}
WP4 = WLPAMCFBINHI,-F6INLO,-FG6HILD, WoHPLM,WOLPLN,ICHK)
WPt = WP4& + WGHPLM
WP3 = WALPLH - WP4
IF (ICHK.NE.O) GO TO 678
IF (YP1.GE.D.0. AND .WPI.LT.0.0. AND .WP4.LT.0.0) THEN
W6 INHL = WP1
WEINLD = WP3
WEHILD = WPa
GO TO 680
ELSE
IF(WP1,LT.0.0. AND .¥P3.GE.D.0. AND .WP4.GE.0.0) THEN
W6INHLI = WP1
WGINLO = WP3
WHHILO = WP4

GO 7D 680
EHD IF
END IF
678 CONTINUE
[
c IMPROPER EQUATION
c

WRITE(H,90000) WEHPLM,W6LPLM,FEINNI,F6INLO,F6HILD
CALL EXIT9U(99999, VESLIT =)

680 CONTINUE

=1NSERT VESL1T.177
IF (L6LPLH.EQ.D0) GO 70 690
IF (LGATYPC(ILGATY+4X).EQ.1) PDADD = FGINHI=WAINHI=ABS(WEINHID
IF (LOATYPCILHATY+K).EQ.2) PDADBD = F6INLO*WSINLO®ABS (WGINLOY
1F (L6ATYP(IL6ATY+X)Y.EQ.3) PDADD = F&HINLO*W6INLOD=*ABS (W6 INLDY
IF (L6ATYP{ILAATY+K).EQ.4) PDADD = FOINLO*W6INLO=ABS (W& INLD)
PDFRIC = PDFRIC + PDADD

=*BEFORE VESL17.178

690 CONTINUE
=IKHSERT VESL1T7.210
90000 FORMAT(’ ZEXZURAXTAXFAZARLAREXEEXRTRR KRR RRRXS [

1 ‘o xrf

2 ' % ERRGR wry

3 ' LOWER PLENUM FLOW HISMATCH =/

4 ' I¥ SUBROUTINE VESLIT xr g

5 rox WEHPLH= 7,E15.6, ' xrf

5 ' % WeLPLM= ¢, E15.6, : xy

5 ‘o F6INHI= *,E15.6, . w0y

5 'z F6INLO= *,E15.6, . xrf

5 ’ = FEHILO= *,E15.6, : erf

5 ' o= xey

) ’ !ll!!Rxllll!!**l!ll!ﬂﬂl!lx‘l*ﬂ‘l‘aﬂ")
tf RN AR NN RN E AR RN AR R R A KA N KRR XA ERERTRER KR KT TAA
x/
=/ MEW DEFINED DECK, WLP4P
=/
xf KRR AR NN AN AR EE L RN N AN IR KR LR XXX RN XL XXX TN XE
xBK WLP4P

FUNCTION WLP4PCF1,F3,F4,WH, WL, 1C)
FACTE = F1 + F4 - F3
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TIME<10:24:50> DATE<10/24/87>

T107D.S5CL2.C5.DATA
HEMBER NAME LPLENA

1

100

x| xxx
=f
®f
=

FACT2 = - F1=zWH - F3sWL

FACT3 = Fi1»F3 = (WHHWL)=({WH+WL) +
FAF(FI=WL*WL - F1xWH=EWH)

IF (FAET3.LT.0.0} GO TO 100

FACT3 = SGRT(FACT)

WLP&P = (FACT2 + FACT3) / FACT1

IC =0

RETURK

IL =1

RETURR

END
FEEEE XL AR R AR AL LA R AR R T AR LA AR LA I RR AL RSN AT RN E XKLL RN

HEW DEFINED DECK, WLP4M

X/ EEXEFEENNXAERESAEE SRR R R AR A LSRR EEL XU EETLEER R EE LR E LR E KNSR LN

*DK WL

t

100

P4H

FUHCTION WLPAM{F1,F3,F4,WH WL, IC)

FACT1 = F1 + F4 - F3

FACT2 = - F1=WH - F3xyL

FACTI = F1xF3 = (WHWL)=(WH+WL) +
FAx(FI=zWLeWL - FilxWH=zWH)

IF (FACT3.LT.0.0) GO 7O 100

FACT3 = SQRT(FACT3)

WLP4H = (FACTZ - FACT3) [ FACT1

It =0

RETURN

It =1

RETURN

END
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() 2FLREFHABBTE TV

TIHE<i0:24:50> DATE<10/24787>
T107D.SSCL2.CS.DATA

MEMBER NAME INSAM
*IDENT INSPHC o00100602
=ED INAS 00420002
COMHOR fISADAT/ ANF(19) 000300602

B RN KA YRR AR TR A SRR EL R RRRUEB AT AR LRI SRR R RS AR 2200040002

LY NAMELEST STATEMENTS 00050002
K R RN R AR AR R AR RN ER NN R AN K EXTA AR ARIREXZR R TR 200060002

=INSERT CRDR9R.18 f0070002
=CALL IHAS 00080002
NAMELIST [/1SAHKT/ ANF 00090002
*BEFORE CRDRYR.128 00100002
READ (4,15AHT) 00110002
WRITECE,ISAHT) 00120002
X EAR R KRR AR AT E RN R AT AR I ER KR CRA X XTI TL TR TR AR w2 00130002
®{ FOR RESTART 00140002
%/ wyszme xx £x CEFEEERAEEEEITRAATTINTTET I AT 2200150002
®=INSERT SVCHTP.26 00160002
COMMON fISADAT! RISADAC19} 00170002
*BEFORE SAVEYT.30 . 00180002
WRITECKHSAVE)Y RISADA 00190002
=BEFORE REST9T.48 00200002
READ(NSAVE) RISADA 00210002
X! FAXFTERXEREARE ERELREEXE FERXREERRELXXEFXXILRXERER SRR LR 0w 2x200220002
=/ SUBROUTINE LOADGS 00230002
%/ xwxxxzE xx xxx2 TEXEAETR LA RCEALEXCARTSERISENARE TR 00240002
*INSERT LOAD6S.4 00250002
*CALL FvDIV/ 00260002
*CALL felvD/ 00270002
*DELETE LOAB6S.8,128 ¢0280002
H6CHAM = HGCHAN - 1 00290002
NSIZE = 3 * HGCHAN - 1 00300002
0O 1000 L1 = 1 , 3481 00310002
ACL1) = 0.0 00320002
1000 CONTINUE 00330002
[ : 00340002
[ FOR THE FLRST CHANHEL 00350002
[ 00360002
11 =1 00370002
12 = 1 00380002
ACNSIZE*(I2-10+¢11) = UC(1,2) = 0.5 + WCP(1) 003906002
12=2 00400002
A(NSIZE=(I2-1)+11) = -UC(1,2) 00410002
1 =2 00420002
I2 =21 00430002
ACHSIZE*(I2-1)+11) = -0.5*xUC{(1,2) 00440002
12 = 2 00450002
ACNSIZE®C12-13+11) = UC(1,2) + UI{1) 00460002
12 = 3 00470002
ACNSIZE®(I2-1)+11) = -UI(1) 00480002
C 00490002
C 00500002
DO 5000 LCH = 2,N6CHAN 00510002
I1 » [CH=%3-3 00520002
I2 = ICH%3-4 00530002
ACKSIZE=(12-1)+i1) = -UICICH-1) 005490002
I2 =12 +1 00550002
A(MSIZE%(12-1)+11) = UCCICH,1} +UICICH-1) Q0560002
12 =2 12 + 1 00570002
ACHSIZEx(I2-1)+I1) = - 0.5 % UC{ILH, 1 00580002
[ 60590002
I1 =11 + ¢ 00600002
12 =12 -1 00610002
ACNSIZEx(Q2-13+[1) = -UCCICH, 1) 00620002
12 =12 +1 00630002
ACNSLZE®(I12-1)+11) = (UCCICH,1} + UCCICH,2)3)=0.5 + WCP(ICH) 005640002
Iz = 12 + 1 00650002
ACNSIZEx(L2-13#I1) = - UC(ICH,2) 00660002
C 005670002
I1 =11 + 1 00680002
12 =12 -1 00690002
ACNSIZE*(12-1)+11) = -0.5%UCCICH,?) 00700002
I2 =12 + 1 00710002
ACNSIZE=(L12-1)+I1) = UCCICH,2) +UI(ICHD 00720002
12 =12 + 1 00730002
ACNSIZEx(L2-13+11) = - UICICH) 00740002
5000 CONTINUE 00750002
[ 00760002
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TIHE<1D:24:50> DATE<10/24/87>
T107D.5SCL2.C5.DATA
MEHMBER HAME IMSAM

C LAST CHANNEL 60770002
C 00780002
ICH = K&CHAN 00790002

11 = 1EH=3-3 00800002

12 = ICH®3-4 00810002
ALNSIZE=(I2-1)+11) = -UIC(ICH-1) 60820002

12 =12+ 1 60830002
ACNSIZE=(E2-1)+11) = UCCICH, 1) +UICICH-1D 00840002
12=12+1 00850002
ACNSIZE={E2-1)+]11> = - 0.5 = UC{ICH,1) 00860002

[ 00870002
I1 = 11 + 1 00880002

12 =12 - 1 . 00890002
ACNSIZE=(12-13+I1) = -UCCECH, 1) 00900002

12 = 12 + 1 00910002
ACNSIZE®(12-1)+I1) = (UCCICH,1)+UCCICH,2))=0.5 + WCPCLICH) 00920002

12 = 12 + 1 00930002
ACNSIZE=(I2-1)+11) = -UCCUIEH, D) . 00940002

£ 00950002
It =11 + 1 00960002

12 = 12 - 1 00970002
ACNSIZE*(I2-1)+11) = -UCCLCH,2)=0.3 00980002

12 =12 +1 00990002
ACHNSIZE=(I2-1341I1) = UC(ICH,2) 01000002

C 01010002
L LOAD ARRAY B 01020002
c 01030002
C THE FIRST CHANKEL 01040002
[4 01050002
BCi) = (WCP(1Y -~ 0.53UC(1,2)I=TCIC1) + QC(1) 01060002

B{2) = 0.5%UC{1,2)=TCIC1Y + QB¢1,2) 01070002

< 01080002
C ORDINARY CHAMNEL 01090002
C 01100002
B0 6000 ICH = 2Z,NG6LHAM 01110002
BCICH®3-3) = 0.5%UCCICH,1)=TCICICH) + QD(ICH,1) 01120002
BCICH®3-2) = {WCPC(ICHY-0.5s{UCCICH,1) + UCCICH,2)X)=xTCL{ICH) + 01130002

1 QC(ICH) 01140002
BCICH®3-1) = 0.5 =x UCCICH,2) % TCICICH) + @D(ICH,2) 01150002

6000 CONTINUE 01160002
C 01170002
C LAST CHANNEL 01180002
[ 01190002
iCH = H6CHAN 01200002
8CICH®3-3) = Q.52UCCICH, 1)=TCICICH) + QDCICH,1) 01210002
BCICH®3-2) = (WEPCICH) = (UCCICH,1)+UCCICH,2)3=0,5)xTCL(ICH)Y + 01220002

1 QECICH) 01230002
BCICH®3-1) = O,.5%TCICICHY=UC(ICH,2) + GDCICH, 2D 01240002

B RREXEEAARAEA IR R R KA AR RN AR AR AR E RN E AR AR AR AR F X% E%01250002
xf SoLves 01260002
A} REEEAKEXTEEE KA AR EE AR R A LR AT RS TR IR LXK T AR RN R R XX TR R X%k x2x01270002
*INSERT SOLVES.4 01280002
*CALL VD9V’ 01290002
xCALL /61VD/S 01300002
*DELETE SOLVG65.3 01310002
DIMENSION WK(59) 01320002
=DELETE SOLV6S.10 01330002
HSI1ZE = 3*NGCHAN - 1 01340002

CALL SOLVOUCA,B, WK, NSLZE) 01350002
*DELETE SOLV65.15,23 01360002
ERM = ERM + ABS{(TCOC1I-WKC(1II/WKC1} + ABSCTD(1,2)-WK(2))/WK(2} 01370002
TCOC1) = WK(1) 01380002
TO0L1,2) = WK(2) 01390002

00 1000 I = 2,N6CHAN 01400002

I1 = I%3-3 01410002

ERH = ERM + 01420002

1 ABSCTDCL, 1) - WKOI1X)IWK(IT) + 01430002

2 ABS(TCOCI) - WKC(E1+1)27WK(I1+1) + 01440002

3 ABS(TDCE,2) - WKCI11+2))/WK(I1+2} 01450002
TOCL, 1) = WK{I1) 01460002
TCOCIY = WKCI1+1) 01470002
TDCL,2) = WK(I1+2) 01480002

1000 CONTINUE . 01490002
£] FREEAEEEN TR TR AEE AR AT RS AE T XA R EXRTARRXERERAXER AN waxn2x01500002
xf CALCY?R 01510002

X} EREEREEEEAXEAXRAAXLLAXLR LAY AT TEXXFEXAEXRRN RN R LR TR RO nawxx)1520002
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TIHE<i0:24:50> DATE<10/24/87>

Ti07D.5SCL2.CS.BATA

MEKBER HAME

INSAM

*INSERT CALCYR.39 01530002
HSAPCL = N6LHAN 01540002
*DELETE RDRMOD.59& 01550002
EF C(MODBCCK-NG61KD) ,HSAPCL)Y.NE.1) GD TA 8130 01360002

«*DELETE RDRMOD.608 01570002
IF (Z6DELTCIND)-Z6DELTCINDREF).LE.Z9HINY G0 TO 8140 01580002

B RENERERRERRERRRFEAAFIRAXRLEXLRXXIEIAFARRREK R AR AR e AR A2 RUT ey xeenx20]1500002
=} VRFY7R 01600002
R/ RN RIS XA X TR EAXRTAF AN ER TR RE R R T EREXEXXERKE TR RXR01610002
x*INSERT VRFY7R.41 01620002
NSAPCL = HGCHAHN 01630002
=DELETE RORMOD.403 01640002
IF (R6CHAN.EG.N6IND+NSAPCL=K6LLUS)Y GO TO 8120 01650002
=xIHSERT RDRHOD.407 01660002
IF (HSAPLL.LE.20) GO TO 8125 01670002

N7ERR = H7ERR + 1 01680002
WRITE(NOUT,98500> HNSAPCL 01690002

GO 70 6800 : . . 01700002

8125 CONTIHRE 01710002
=INSERT RDRMOD.455 01720002
98500 FORMAT(10%,49H ERROR.... CURRENT MODELLING ASSUMPTIONS REQUIRE , 01730002
+ 7,5tHTHAT NUMBER OF CHANNEL PER CLUSTER IS LESS TFHAN 20., 01740002

+ f,50X,9HRSAPCL = 13D 01750002

) KEREEERATAER KL X AR AL AR E NS EITR LRI A X AR FE NI XA AT w220 1760002
=/ PREGES Q1770002
) EARTEEARARERABESXEETREXEERAERTREERAETEIRXCRARR K RRARE KR KRR g u R wxxx2xnwQ1 780002
=DELETE PRE65.15 01790002
D0 100 1=1,K6CHAN 01800002
*EINSERT PRE6S.20 01810002
ASA(I) = FLOAT(NSASSY(IN5ASS+I6)) 01820002
*IWSERT PRE6S.28 01839002
c WG(1Y = WGCIY [ ASACL) 01840002
B ERE MR AN KE A E R R AR XA A AKX FTXER RN XXX R AR R 2 x01850002
x/ GEOH&ES 01860002
) RETERENEERAEEEXAAERERERRETRAM SRS R EE R AR KRR AR CERLBRPAT AR ANk 2 2018700072
*INSERT PRE6S.50 01880002
*CALL J6EVD/ 01890002
*DELETE PRE6S5.51 01200002
00 100 1 = 1,NGCHAN 01910002

] BARAKEAEEEAREARREAEFKRAERAEEE RN AR AT TERREA LR ZRREAFLTEAXRAXXARRETXRX(]920002
*f COEF6S 01930002
K] EREEEAEEEEHERREA KA TR L EEAE RN A A XML A XS IR LR CLXFARAAXREXX¥X01940002
*IRSERT COEF6S.4 019500602
xCALL svDov/ 019600602
*CALL fel¥VD/ 01970002
=DELETE COEF6S.8 019800602
00 1000 I = 1,N6CHAN 01990002
*I1HSERT COEF65.14 . 02000002
TOW = TO(1,2) 02010002

TF = 0.5=(TCOCII+TCICL) 02020002

L=1 02030002
UCC1,2y = UACOSC(TOW,TF,LY 02040002
*DELETE COEFGS.16 ’ 02050002
00 2000 I = 2,N6CHAN 02060002
=DELETE COEF6S.24,94 02070002
HECHAM = NGCHAN - 1 02080002

00 4000 LL = 1 , NGCHAM 02090002

L1 = 1L 02100002

L2 = LL+1 02110002

T1 = TOC(LL, 2 02120002

T2 = TDCLL+1,1) 02130002
UICLL) = UAIMSC(T1,T2,L1,L23 02140002
XMCLLY = XMINSCCT1,T2,L1,E2) 02150002

4000 CONTINUE 02160002
X EREAREAAEXIRET XN AR E R XRNEF AL LI RT AR TR EEXFFRENEARR RN AR Enxxxxx 02170002
=f OPTHES 02180002
Bl AR EA R AR A KR ETERIK A REE AR IR TR E RN R R RERALRR RN RE RN E XA R 202190002
*INSERT OPTH6ES.51 02200002
NSAPCL = N6CHAN 02210002

®!/ PHC CONVERSION FAILED : 02220002
=/ DELETE INTERMOD.B 022300602
*DELETE IHTVERMOD.11 02240002
Do 210 1 = 1 , HGCHAN 02250002

x/ PHC CONVERSION FAILED 02260002
=/ =DELETE INTERMDD.18 02270002
*DELETE INTERMOD.21 02280002
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TIME<10:24:50> DATE<10/24/87>

T1070.5SCL2.L8. DATA

HEHMBER HAME

IH5AN

D0 230 1 = 1 , HeCHAN 02290002

x/ PNC CONVERSION FAILED 02300002
%} =DELETE INYERMOB.19 02310002
=DELETE INTERHOD.22 02320002
HECHI = HGEIKD + (K-1)eHSAPCL + I 02330002

xf ***!*******tt!!!*!:!*l‘lll#!!‘l!l!l!!!!l!llllll‘ll!ll!l:ll!ll!lll*l!llo2340002
®f STORGS 02350002
] B A SRR N R K R RN R AR NS XS KRR AT A XA X KRR TANAX X XA E X[ 2600072
=DELETE STOR6S.16 02370002
DO 1000 I = 1,NGCHAN 02380002
*INSERT STOR6S.38 02390002
C 02400002
c ’ INNERMOST CHAKNEL DRES HOT HAVE INNER DUCT 02410002
IF (I16.E@.1) B&DUCT(IBADUCHLI ) = 0.0 02420002

L 02430002
C HULTIPLY NUKBER OF SUBASSEMBLY “ASACIM” 02440002
IF (E6.£9.1) B6DUCTCIBGDUC+L3I+1) = 2.0 = B6DUCT(IBGODUCYL3+1) 02450002

C 1 ’ A = ASA(L) 02460002
C IF C(I6.HE.1) BSDUCTC(IB6DUC+L3 ) = BGHDUCTCIBGDUC+LI ) * ASACI) 02470002
t IF (I6.NE.1) B&DUCT{IBADUC+L3+1) = B6DUCTC(IBADUC+L3+1) ¥ ASACIY 02480002
*DELETE STORG6S5.44,91 02490002
NaCHAN = H6CHAN - 1 02500002

D0 2000 ICH=1,N6CHAH 02510002

£ 02520002
c OUTER DUCTS 02530002
GEDUET CIQEDUC+L3+1) = DICICHY®{TDC(ICH+1,1> -TOCICH,2)) 02340002
BODUCT(IBAOUC+LI+1)y = BADUCT(IBADUC*+LI+1) + XMCICH) 02550002

L3 = L3 + 2mHSL 02560002

c 02570002
c INNER DUCTS ’ 02580002
QEDUCTCIREDUL+L3) = VICICH) =C{TD{ICH,2)-TDLICH+t,12) 02590002
BeDUCTC(IBGBUC+E3)Y = BGDUCT{EBEDUBC+L3) + XN(ICH) 02600002

2000 CORTIHUE 02610002
C 02620002
[ OUTERMOST DULT IS ADIABATIC 02630002
QEDUETCIQGRUC+LI+1Y = 0.0 02640002

B} EERRTEXEEAE TR KR F RN ER MRS FR K EF LR EXRE XX EAL R EXE XXX XXX ARO2650002
®xf uALNSC 02660002
A EEEEEEEEEAE XL TR CEREEEEREER AR LR AR LR SRR MM SR KE LR BH LR TR AR RE R (2670002
*INSERT UALN5C.10¢ 02680002
*CALL LHAS 02690002
*INSERT UALN5C.13 02700002
M 02710002
[ MULTIPLY NUMBER OF SI1DES BETWEEN ADJACENT CHANNELS 02720002
A= A= AFOD 02730002

l] AR RN NS EREEGEXXR X E R KRR *xG2T50002
x{ UACO5C . 02750002
K ARFRERREEEEXRCAA LRI KEEXXXEREEZ XA ABRRARLAERLER DR CRLE R KXAATRURXRRUQTH0002
xJNSERT UVACGSC.13 02770002
C 02780002
[ MULTIPLY MUMBER OF SUB-ASSEMBLY, "ASA(I)” 02790092
UALDSC = UACOSE * ASA(LD 02800002

Rf AEEE R AR AN AR KA IR AT L LR AR RN AR AR TR BEXXEXERXZNRZERXRX(2810002
=/ XHINSC 02820002
] RAERERERERRAREE R R R T AR EAARER R X R AR A X EXANKR RN X ERE MM RN KRR XXX R( 250002
*INSERT XMINSC.10 02840002
*CALL IHAS 02850002
*[NSERT XMINSC.13 02860002
c 02870002
C HULTIPLY MUMBER OF SIDES BETWEEN ADJACENT CHANNELS 02880002
A=A = ANF(LT) ' . 02890002

® ERERAREAERARETEREEFLE RN ERXARAEEERERXXE XXX ER KRR R R AR XXX xx02900002
x{ LOMMON 02910002
t’ AR AR AR A A AR R AU X ERTE XX TR EAEXRREX KGR Exx2x(2920002
*DELETE 7/7?T.4,8 02930002
+ uce20,2y, Uuid20) , TDC20,2) , TCOC20) , TCIC20), W(zo} ’ 02940002

+  AFC200  , YHIC20) , YHOC20) . XH(20} , QACC200, QAS(20) , 02950002

+ AWC20) , DW(20) , AYHD(20) , APWDC(20), WG(20) , APD(20) , 02960002

+ pZ¢eo0y , vO(20) , AR(ZO) , ADC20} , AC(20) , QD(20,2), 02970002

+ WCPC20) , Q@F(20,2), RCP(20,2), TFV(20> , H(Z0) , XH(19Y , 02980002

* ASAC2ZOD) 02990002
*DELETE /ASS556/.3 03000002
C 03010002
C MAXIHUM NUMBER OF CHAMMELS IS 20. THEN DIHENSION SIZE OF 03020092
C A, B, AND X I§ (3%20-1)=59. 03030002
COMHON JASSSS/ A(3481) , B(59) 03040002
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TIME<10:24:50> DATE<10724187>
T107D.S8CL2.CS.DATA

MEMBER NAHE

INSAR

A RN N I AT AR ST RE TR RS ERERIEXXEARFFEXXRFEXB XL X XAk XX03050002
] BEEAERFLAETITTARATAZATANEAFLR TF XA G X TR XXX CRRTRXXATR AR AT xRk k0 xxx 203060002

2} 03070002
7 TRANSIENT CALCULATION 03080002
=f 03090002

) RREKREERITNEREEAXIXA AR ETAXCTXARXIRRTXRLRIRA KR R LB ey w v wrxx(3100002
B R XEAEEEEARERF IR TTRTAEEAARL AN LAV KRB BXRB AR EEAXFREN ST e xxwxxx(3 110002

xf QEACET 03120002
B RERENEAREERETITERRIRRFIIREERFRBE R AR IERXFXERXLEXRXETIXREXRXRX Xk E xRk x03 130002
sIHSERT @CACBT.S . - 031400072
*CALL JfelIvVD/ 03150002
2DELETE QCAC6T.12,51 03160002
N6CHAM = NBCHAN - 1 03170002

D0 2000 1CH=1,K6CHAM o 03180002
QGDUCT{IQBDUC+L3+1) = UICECHI®CTDCICH+1,1)-TOCICH,2)) 03190002

L3 = L3 + 2=NSL 03200002
Q6DUCTCIAGDUCHLI) = YICICHY*(TDC(LCH,2)-TBL{ICH+1,1)) 03210002

2000 EONTINUE E 03220002
B AR RN R KRR A NN R R NN SRR R RN U R T AKX IXRERIERE R X203 230002
=t GEOHET 03240002
B} EEEEREAARE SR TR AR A B AT ERARER X FRBBE RS XXXF LR XRRXB XXX ¥ E%03250002
. ®=DELETE GEOM6T.15 03260002
DO 100 I = 1 , HG6CHAN 03270002

B} AR KRF AR RN RN DTN ILR AR IXRRI SRR IR RE AR FF XN T RXRRERR03 280002
*xf PREAGT 03290002
B EREEEERREEKEAEIRAATTRRIEXRF RN EELERFEEXALEETRERREERER KAk w R wxxexx)F300002
*DELETE PREAG6T.16 03310602
pgd 100 I = 1 , HGCHAN 03320002
=ENSERT PREAGT.2? 03330002
ASALI) = FLOATC(HSASSY(INSASS+I6)) 033490002

B MM s g AAARRERERATRRAERFERCTEXBRTREN R XSGR L e wwxearxxexrewsx203I350002
xf COFF6T 03360002
T EEEREAARER AR A NSRRI EIRE AR FAREEXREXRX AL R AR TR X222 xx20TI370002
*INSERT COFFGT.4 03380002
*CALL /vDOV/ 03390002
®CALL /fe6lvD/ 03400002
*DELETE EOFF6F.9,67 03410002
HeEHAM = NGCHAN - 1 03420002

006 100 I = 1,N6CHAN 03430002

T1 = TD(I,2) 03440002

i1 =1 03450002

T2 = TO(I+1, 1) 03460002

L2 =1+ 1 03470002

UICI) = UAINSE(T1,T2,L1,L2) 03480002

100 CONTIHUE 03490002
$] ERERREREEAEAEE KSR LSRR ETR RS EEREEREAKEXRE TR KRR KRR R KRRk Rk kx0TI 500002
®{ COEFST 03510092
B/ EEEREEAEEEREEAEEREREEERAMEEER XN LR EELERTXR XXX ERREAIREAR R 2203520002
*/ PNC CONVERSION FAILED 03530002
x! =INSERT INTERMOD.50 03540002
*INSERT INTERMOD.SJ 03550002
IF(BADUCTC(IBARUC+2%(JSL-JASLI-12#3-L).LT.2Z9HIN) GO TP 1510 03560002

%/ PNC CONVERSION FAILED 03570002
*/ =INSERT INTERMOD.52 03580002
*INSERT IMTERKOOD.5S 03590002
C 03600002
c FOR INNERMOST SUB-ASSEMBLY 43610002
IF (K.EQ.H6IND+1> GNRSD = GNRSD * 2.0 436200902

=f PNC CONVERSION FAILED 03630002
*} »IMSERT INTERMOD.58 03640002
*INSERT INTERMDD.61 43650002
G0 TO 1520 03660002

1510 CONTENUE 03670002
C 02680002
C FOR INNER DUCT OF IMNERMOST SUBASSEMBLY, TEMPERATURE 1S 03690002
C HOT DEFIRED 03700002
AX{LL) = 1.0 03710002

WKCLY = TTOLDCLTTOLD+HR+2-L3 03720002

1520 COHTLHUCE 03730002
x/ PNC CONVERSION FAILED 03740002
*®/ x=INSERT INTERMOD.62 03750002
*INSERT INTERMOD.65 03760002
IF(X.NE.RGIND+1) GO TO 1700 03770002

61 = 0.0 03780002

62 = 62 % 2.0 03790002

1700 CONTINUE 43800002
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TIME<10:24:50> DAVE<10/24/87>
T107D.55CL2.CS.DATA

HEMBER HAME INSAK

Ef SRR NS RAR AR AN ERAR R T AR ERRR AT RRRARE R aexxxxx03810002

=/ SGHAST

03820002

Al EEAERARREEE AR SR TR A NIRRT CUTCERXETL IR SN KRR R e e w e nexxw)I3300072

=/ PHC CONVERSION FAILED
=/ mINSERT [NTERMOD.199
=ENSERT INTERMOD.202
IF (K.NE.N6IND+1) RETURN
SIGHACISIGHA+HR) = Q.0
SIGHACISIGHA+NR+1) = 2.0 x SIGHACISIGMA+NR+1)

03840002
03850002
03860002
03870002
03880002
03890002

X ARG EEER R EEERER AR AR IAXERNRE TR LR EX RIS AARES TN AN %22 x03900002

xf DUTCEU

083910002

¥ EEEXEIFXLFAFATATLERLFFLAXLAXTLAXLXRLARKLAZR AT LR RR AR AR kxR ke xxxx2()3920002

*INSERT DUTCHU.9
DIMERSION 1AC13) , A(13)
NDATA = 13
NMIND = 1
*INSERT OUTCHU.13
NSAPCL = NGCHAN - HGIND
*INSERT OUTCHU.16 '
DO 400 L1 =1, 2
LLOUN = O
NHIN = 1
NMAX = NDATA
=INSERT DUTCAU.18
30 CONTINUE
IF (NSAPCL.LE.NMAX} HMAX = NSAPCL
NMAXD = HMAX -LCOUN=NDATA
DO-50 LL = NHIN , NHAX
ICO0 = LL - NMIH + 1
IACLIEO) = LL + N6LKD
50 CORTINUE
=DELETE OUTCAU.20
IF (L1.EQ.1) WRITE(6,21) CIACLL),LL = HMINO,NMAXO)
IF (L1.EQ.2) WRITE(6,31) (IACLL),LL = NMIHO, HHAXO)
®INSERT QUTCEU.23
B0 100 LL = HMIN,NHAX
ICO = LL - NNIN + 1
ACICOY = T6DUCT{IT+(LL-1)%*IHSL+LT)
100 CORTIHUE
=DELETE OUTC6U.24,32
WRITE(6,101) J,CACLL) ,LL=NMINO,NMAXD)
*INSERT OUTC6U.33
IF (NMAX.BGE.NSAPCL) GD TO 220
LCOUN = LCOUN + 1
HHIN = HMAX + 1
RNAX = HHAX + 13
60- T0 30
220 CONTINUE
*DELETE OUTC6U.34,48
400 CONTIHUE
=/ #DELETE DUTE6U.53,60
*DELETE PNC.164,169
*DELETE QUTC6U.59,60

21 FORMATC //,T56,° INNER SURFACES’ /4,
+ T14,13CIHC,12,31,1),30,0
31 FORMATC #/,T56,* QUTER SURFACES’//,

+ T11,1301HC, 12,34, 2),3%>,1)
101 FORMATC(3X,14,13(FB8.2,1X))
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03930062
03940002
03950002
03960002
03970002
03980002
03920002
04000002
04010002
04020002
04030002
04040002
04050002
04060002
04070002
04080002
04090002
04100002
04110002
04120002
04130002
04140092
04150002
041560002
04170002
04180002
04190002
04200002
04210002
04220002
04230002
04240002
04250002
04260002
04270002
04280002
04290002
04300002
04310002
04320001
04330002
04340002
04350002
04360002
04370002
04380002
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(5) RISEZ7 4+ =¥y 727N

TIME<10:24:50> DATE<10/24/87>
T1070.5SCL2.LS.DATA

HEHBER NAME REAC

X IR IR XA RN N R N R NN AN AT RN A A AR R E IR R AR RS &
L

= REACTIVITY FEEBRBACK MDODEL
=} FOR TRANSLENT AMALYSIS
=/

l] R R R RN R IR RN A A RN A R AN E A S XA N A A AN AT LN AR TN Y
#IDENT REAC
HI AR R RN I X T R I I S R A TN RN N R N TR Y IR IR AN N AR DR R A AR
=/ RESTART FILE
tf R R R R R T A A A RN R R X X R A RN IR XXX C AT NAX R RN RKME R
=INSERT SVCMTP.26

COMMON JREACIS! R1REACC6)

COHMMON fREAE2T/ R2ZREAC(203)

COMHON JREAC3T/ RIREACC4)

COMMON [REACAT/ R4REACCI00)

COMMON /LEAE5T/ LSREACC2)

COMMON JREACGT/ RHREAC(30)
=BEFORE SAVE9T.30

WRITE (NSAVEY R1REAE,R2REAC,RIREAC,R4REAL,REREAL

WRITEC(NSAVE) L5REAE
*BEFORE REST9T.48

READ (MSAVE) R1REAC,R2REAC,R3REAC,R4REAC,R6REAC

READ (MSAVE) LSREAC :
B B ER AR R AR AN AR AR R AR TR R EE KRR AR EREED Y
=t COMHON DECK
ﬂl IR RN R A I A A AU RN R K T R AN A AN AR AN EE AR IR A EN ALY
*CD fREACIS/ '

COMKON JREAC1S/ R3SUPP,REACNA,REACFU,REACST,REACFG,TELHTE
%CO JREACZT/

COMMON FREAC2T/ RSGDEN,RSGF1G,TSBASE(200),TIHE?
=CD JREAC3T/

COMMON /REAC3T/ RSSTRC,RCLDAX,RCLDRD,RWRPAX
{0 JREAC4T!

COHMON /REAC4T? FSSWGT(300),TCLDAS(200),TSTRBS (2003, TCODBSC200)
*CH FLEACST/ )

COMMON /LEACST/ LSSTRC,LSSUPP
xC0 FREACETY

COMMON /REAC6T/ X1CLIR(15),X1CLORC1S)
X IR R R X R R R R R AR AR R R R RS R A R A XA R R EEET AR XX R ER IR RN
*/ WRITST _
B BRI EE XX KRR AT N AR IR RS SR XN SRR R RX
=INSERT WRITAT.16
=CALL fREAC1S/
*CALL JREAE2T/
=CALL /REACIT/
B RN KRN RN AL L RN AR AR AR RN NN AR I ENE N R N o
=/ NAMELIST
R EEREERKEEXERERERE LI AT AR LM YA R R MR R XL R L LA R KRR LA XA AR
#«INSERT CRORIR.18
®CALL FREACAT/
=CALL JLEALST/

NAMELIST /STRCY/ LSSUPP, LSSTRC ,FS5SWET
*BEFORE CRORIR.128

READ (4,8TRCT>

WRITE(6,S3TRCT2
*) AREERERARKE IR R R KRR B R KRR KR TR IR LR KT AR NI LR ER R IE R KR RLA AR RRRR KR
%) IHETST

8’ AR KRNI AN RN AR UK E A NI AR TN KRR LN N TR XK R E KRR
*INSERT INETST.29
*CALL J60VD/S
*CALL JREAC1S/
=CALL JREAC2T/
=CALL FREAC3T!
*CALL /REACAT/
*DELETE LNITST.34
JINDXZ = IZSELE
*DELETE INITST.39,46
JINDXZ = JINDXZ+1
KZ6 = IZSREF+JENDXT
ZSREF(X26) = 25ELEVCAINDXZ+1)-ZSELEV(JINDXD)
JINDXT = JIHDXT+1
®INSERT INITST.47
JINDXZ = JINDXZI+1
*INSERT IMITS5Y.108
RSSUPP = 0.0
REALHA = 0.0
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TIME<10:24:50> DATE
T107D.8SCL2.C5.DATA
MEMBER NAME REAC

<10/24187>

REACFU = 0.0
REACST = 0.0
REACFG = 0.0
R58TRC = 0.0
RCLBAX = 0.0
RCLBRD = 0.0
RWRPAX = 0.0
RS5GDEN = 0.0
R5GFIG = 0.0
TIHEZ = 0.0
®IHSERT INITST.168
c
JINDXT = 1
JINDXA = 1
JTEHNA = IT6EHOD
JKOFF = 0
[
DO 700 K=1, H5CHAN
NFR = HSNFRCINSNFR+K)
JJ = NSSLICCINSSLI+K)
NJLOW =0
NJHIGH = Jd

IF (Z5UFGPCLISUFG+K) .LT. Z9HIN) GO TD 860
NJHIGH = HJHIGH-H5SUFGPC(INSUFG+K)
800 CONTIMUE
IF (ZSLFGPCIZ5LFG+K) .LT. Z9MIN) GO TO 801
NJLOW = HSLFGP{INSLFG#+K)+1.
801 DO 725 J=1,44
JTEMNA = JTEMNA+1
1IF ¢J JET. RJLOW .OR. J .GT. MJHIGH) GO TO 802
JKR = INSJK+HJROFF+d
KK2 = ITSFUE+NSJK(JKR)+2+NFR
KK4 = ITSFUE+N3JK(JKR) +4+NFR
TCLOBS(JINDXA) = TSFUEL{KK2)
TSTRESCJINDXA) = TSFUEL(KK4)
TCOOBSC(JINDXA) = (TGNODECJTEMNAI+THNODE (JTEMNA+13) /2.0
TSBASECJINDXA) = TSDPAV(ITSDPA+JINDXA)
JIKDXA=JINDXA+1
802 JINDXT=JINDXT+1
725 CONTINUE
JTEHNA = JTEMNA+1
JKOFF = JKOFF+JJ
700 CONTINUE
Bl RN EEEA AR R R RN R RN RN T AR R XL B A AR AEEENE
=f INITGT
K] EXEEREEKEREA TR E AR EE RN RN KRR EE R RN ERE RN XL LR AR EXR AR
*INSERT INIT6T.44
=CALL FREAC1S/
xINSERT INIT6T.303
TELMTB = THIKLT
=DELETE 1KET6T.310,314
P T L e Ty e P T B e L TP T T
x} REACST
X] AR EEREAEEAE LXK RE AR TR AR TR KT EER LRI RERRE R R R ERRTREN KK
=INSERT REACST.9
%CALL FREAC1S/
=CALL JREAC3T/
®CALL JLEAC5T/
SINSERT REALST.24
IF (L5SUPP.GT.0) CALL SUPPST
IF (LSSTRC.GT.0) CALL STRLST
xDELETE REAC5T.28
RSEXT. = -(RSDOPP+RSYOID+R5GROW+RSSUPP+RSSTRED
*DELETE REACST.31
FSRAFBK = (RSDOPP+RSVOID+R5GROW+RSSUPP+RSSTRCY/FSBETT
=DELETE REACST.49
RSRHO = RSEXT+RSBOPP+R5VOID+RSGROW+RSSUPP+RSSTRC+RBRIN
*DELETE REACS5T.52
FBRFBK= (R$DOPP+R5YDID+RSGROW+RSSUPP+RSSTRLY /FSBETT
A AR EAKEKEUE R MR AU TR AR DK X X AR TR XEXRA R KRR XX XITRE
x/ CALET?R
B/ ERERAERXEINTEECCARXE LD IR XRXEREXRA RE A XL KR KD RARE BT LA KRR LR SRR R LR
*IRSERT EALCTR.536
ACHAN = AGROD(IAGROD+K)
XNE = FLOAT(NGRODSCINGROD+K) >
=INSERT CALC7R.795
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TLNE<10:24:50> DATE<1Q/24/87>

T107B.SSCLZ.CS.DATA

MEMBER HAME

REAL

JYEHDB = IV6HOD
*[NSERT CALC7R.BOO

ACHAN = AGRODCIASRDD+NCHANL)

XN6 = FLOAT(NGRODSCINGROD+NCHANLYD
®DELETE CALC7R.B02

26DELT{JZHDEL+HODEY = Z6ELEV(JZAELE#NODE+1) - ZGELEV(JZGELE+NODE)

KK = LV6HOD + HODE

V6NODE{JVONOD+NODE) = ACHAN = XN6 * Z6DELTC(JZ6DEL+NODE}
5100 CONTINUE
=INSERT CALC7R.804

JVENDD = JVENOD + LSTNCD
3/ ENERRERA NI RN RAAF AR RS IR RN PR F R A F KRN AT IR KR IRT X LN B XA XXX ATR NS
*4 - DOPPST
H R EREEERRREE A R R R R E X R XN R AN AR AR AR E R LU E IR LTI TRBIRAL DY
*DELETE DQPP5T. 48

ALFA=FSBDOP (LFSBDO+JINDXT)=(1.0-VOID)Y+F5GD0OP (CIFSGDO+JINDXTI «vOID
T R R YRR AR XA AT XXX ETRAIRT AR TR MR AR KRR R A RECR AR T
=i GROWST
T R EEERE KRR AN RN KRR IR IERTIATE ST TR SRR XA RAREFIRRTE
*BEFORE GROWST,21
=CALL JREAC2T/
=CALL J61VD/
xINSERT GROWST.32

F3FWGT = 0.194
*INSERT GROWST.33

HEITYD = 0.0

DELTHY = 0.0

R5GFIG = 0.0

RSGDEN = 0.0
*INSERT GROWST.38

LRTYP = LGATYPCILGATY+K)
=INSERT GROWST.41

TODELZ = 0.0

TOTALZ = 0.0
*INSERT GROWST.S52

TFBASE = TSBASECJINDXA)
*DELETE GROWST.86,87

9 AREA = XNF=XNS®{LOPIx{(RIN®®2)+(DELTR®=®2)))
10 VOLUME = AREA*ISREFC(IZSREF+JINDXT)

*DELETE GROWST.92

R5GDEN = RSGDEN+F5AWGT (IF5AWG+JINDXT)xFULHAS
*INSERT GROWST.96

R5GFIG = RSGDEN=®(-0.5)

RSGROW = RSGDEN+RSGFLG
PR T LI T P T PRSP 2222 A e TR RS LS T ITR P2 LS AL 2SR
] voiosT
Ef TR RN RN E R E R AR IR XA R R AT AR L L LA KB R XXX UL R A XXX
*DELETE VOIDST.59

RSYOID = RSVOID+F5VWGTCIFSVWG+JINDXT)®DELHAS
X} RRREREEFERAR T AR AL LRI SRR TR AR AR T NI LER R R E XL EARAT IR RS
x] YRFYTR
K] AR EREREERR KA AR RARFE SR F IR T RETEAERTRRLAREN L R H LR LR LA AR XRAER K
*INSERT VRFYTR.35
*CALL JREACET/
=]NSERT VRFYTR.289

Y1CLIRCK) = XSCLIR(L2}
X1CLORCK) = XSCLORCE1)

2/ FEEXFFFEERFERERLABF RS I LT R LL L] EXRZRARSELREAR
=f SUBROUTINE SUPPST
B] AN EEE AR R AN AR AR T AT E R KR RERARXEREFRERR LXK
%DK SUPPST
SUBRDUTIHE SUPPST
[
C
[ CALCULATION FOR REACTIVITY BY EXPANSION
[ OF SUPPORTING STRUCTURE
C

«LALL JREAC1S/
xCALL FREACATS
*CALL /REACHTY
=CALL 7VDOVY
*LALL JTe3/
xLALL J5HVD/
=CALL 75vD/
xCALL F6VD/
*CALL 760VD/
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TIME<10:24:50> DATE<10/24/87>

T107D.85CL2.C5.DATA

MEMBER NAME REAC
*CALL /6IVD/
sCALL JCSVD/
=CALL /R5VD/
=CALL f26RVD/
=CALL fT624
=CALL JDATSTD/
®CALL DATASE
=CALL FPCS1O/
*CALL JUNITY
=CALL fAC1S
=CALL fACT/

[

[

CXEXERLRTEAEXNEIXX coneE STRUCTURE:: AAXEXXEREAX AR
c - @ & = e e ma e = e e = o=

C

c

L. 1.0 COMPUTE THERMAL EXPANTION

C. 2.0 COMPUTE NA DENSITY EFEECT

t. 3.0 COMPUTE FUEL DENSITY EFFECT

[ 4.0 COMPUTE STRUECTURE DENSETY EFFECT

[ 5.0 COMPUTE FIGURE EXPANTION EFFECT

T

<

[

RN Y SR I NI NI IR IR RN EXEAREX XS ATFAREREE AL EIL TSR ENER X
C

C.

=[ALL (ALFASA)
=CALL CDENSSD)
C.
TT1=TGLHTE
TT2=T6LHT

REXCOF = 0.173
FACTOR = 0.5

ALt = CTAOC1)=(TY2-TTD)

AL2Z = CTAIC1)=(TT2xx2-TT1xx2)/2.0
AL3 = CTAZ(1)®{TT2w%3-TT1%%3)/3.0
ALPHDT = FACTOR=(AL1+ALZHALT)

3

RSSUPP
REACNA
REACFU
REAEST
REAEFG
JDENHA
JINDXT
JIRDXA
JKOFF

JKZO0FF

0
0
.0
9
0
6

coo

OO, HODOO00

I T (- N I ]

DO 100 K=1, RSCHAN

KK1 I¥YSFLA+LBATYPCILOATY+R)

kK2 IA6ROD+X

KK3 INGRDD+K

ARO = SART(3.0)x(YSFLATC(KK1)=x2)xNSASSY (INSASS+KIJ2.0
FRACHA = AGROD(KK2)=N6RODSC(KK3)/ARO

noaon

NSNFRCINSNFRK)
XHF FLOAT(NFR)
XRS5 FLOAT (NSRODSCINSROD+K))
dd = HSSLICCINSSLI+K?
HJLOW = 0
HJHIGH = JJ
1F (2ZSUFGPCIZSUFG+KY .LT. Z9HIN) GO TO 1
HJHIGH = NJHIGH-HNSUFGPCINFUFG+K)
1 CONTINUE .
IF (25LFGP(IZSEFG+KY .LT. Z9HIN) GO TO 2
NJLOW = NSLFGPCINSLFG+K)+1
2 DD 125 d=1,4J
JOEHNNA = JDEHRA+L
IF ¢J .LT. NJLOW ,OR. J .GT. WJHIGH) GO 70 3
t RERREN
C =weazx COMPUTE NA DENSITY EFFECT

NFR

noaon
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TIME<1D:24:50> DATE<10/24487>
T107D.55CL2.C5.DATA
HEMBER HAWE REAC

C mzxxEw
RHOKA = (DGCODLCJDENMNAI+D6ECOOLCJRENRA+13) /2.0
WEGKA = RHONAxVAENDDE{IVAHNDD+JINDXT)
AFAC1 = 2.0=ALPHDT=WEGNA/FRACNA
REAKA = AFAC1=FSVWGTC{IFSVWG+JINDXTI®(-1.,0)

REACNA = REACMA+REANA
IF (J.NE.JJY GO TO &
IF (PSNOBECIP6NHDD+JINDXT) LY. PEXINY GO TO 4
IF C(TONDDECITEHOD+JENDXT) LT SATT1S{PENDDE(IPENOD+JIINDXTID
+T6SUPHY GO TO 4
WRITE(L90UT, 1000 K
FORBAT(37HO SODIUM BOILING DETEGTED IN CHANRNEL ,I2,
21H BY SUBROUTINE VvODIDS5TY
CONTINUE

B

1000
+
4

ARRERE
EREXXX
REEELE
JIYE = JSTYPCLISTYP+JIINDATY
LOC = ICSAF+5x(JTYP-1)
LOCT = ICSOF+3x¢JTYP-1)
TEXTRA = TSOPAVCETSDPA+JENDXA)

COHPUTE FUEL DENSITY EFFECT

[ Nl

TLOW = C5AF(4+L0C)
T = TEXTRA
IF (T.GT.TLOWY GO TO &

ALFA
DENS

ALFASACT,LOC)
DENS59(T,ALFA,LOE1)

GO TO

THIGH CSAF(S+LOC)

IF (T.GT.THIGH) GO YO 7

ALFLOW = ALFASA(TLOW,LOCY

DENLOW DENSSD(TLOW,ALFLOW,LOCT)

ALFHGH CSAF(3+LOCY

DENHGH C5DF(3+L0C1)

THULT CT-TLOWY F (THIGH-TLOW)

ALFA = ALFLOW+ (ALFHGH-ALFLOW) sTHULT

DENS = DENLOW+(DENHGH-DENLOW)=THULT

G0 TO 8

ALFA = CSAF(3+L00)

DENS = LSDF(I+L0C) /(1. 0+ALFAR(T-THIGH) } =23

CONTINUE

ALFEXT=ALFA

LL LPNTOUCBH  ¥5851)/4

REN = X5551(IX5581+JINDXT)

DELTR = X58S1CIX3S51+JINDXT+LL)

IF (L5MESH.GT.0) GO TO %

AREA = ((RIN+C(XNF*DELTR))*22- (RIHw=2))%CYPLINAHS

G0 TO 10

AREA XNFxXN5% (COPI=C(RIN*%2)+ (DELTR=x2}))

VOLUHE AREA=ISREFCIZSREF+JINDAT)

WEGFUE DENS®VOLUME

AFAC?2 2.0%ALPHDT*WEGFUE

REAFU AFAC2*FSAWGT CIFSAWGH+JINDXT)

REACFU REACFU+REAFU

[ wxxxxa

[ =xzxzx

[ *xx=xxx
JKR = INSJK+JKOFF+d

2

a4 a bor o

COMPUTE STRUCTURE DENSITY EFFECT

KK4 = ITSFUE+NSJK{JKR)+4+NFR
TSTR = T5SFUEL (KK4)
JJd = 12SEREHIRZOFF+d
REHSTR = X1CLEIRC(K)
ROUTST = X1CLOR(K)
ACLAB = COPI=(ROUTSTx=x2-RINSTR*x2)
ASTRE = ACLAD+V5STRC(LV5STR+K)
BENSTR = DENSTD(1,TSTR)
YOLSTR = XH5%ASTRCx(Z5SELEV(JJJ+1I-I5ELEV(JJI})
WEGSTR = VOLSTR=DENSTR
AFAC3 = 2.0%ALPHDT=WEGSTR
REAST = AFAC3=F3SWGT(JINDXA)
REACST = REACST+REAST
C
RSSUPP = RSSUPP+REANA+REAFU+REAST
€
JINDXKA=JINDXA*1
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TIHE<10:24:50> DATE<10/24787>
T107D.55CL2.C5.DATA

HEMBER NAHE REAC
3 JIKDXT=JINDXT+1
125 CONTEINUE
JDENNS = JDENNA+1
JKGFF = JKOFF+JJ
JKZOFF = JKZOFF#J4+1
100 COMTINUE
c
REACFG = ALPHDT®REXCOF
RSSUPP = RSSUPP+REACFG
C
RETURN
END
x] E3xxX EXXXE XX A E I AR AR F R R UM N AR A S TN XA NN R LR R
!
=/ SUBROUTINE STRCST
=/
T R EXAE R R AR AR TR R R LR RER AR AR RN TR RN E LSRRG ER RN RTR LR RN RR
#DK STRCST
SUBROUTINE STRCST
c
I
C LALCULATIOH FOR REACTIVITY BY
[ EXPANSION OF STRUCTURE
¢
=CALL JREAC3T/
*CALL /REAEAT/
=CALL fREACGT/
*CALL fvbov/
=CALL /T63/
=CALL /5NVD/
XCALL /5VD/
®#CALL /evD/
*CALL /60VD/
=CALL /6IVD/
®CALL 7CSVD/
*CALL /R5VDS
®CALL /26RVD/
*CALL /7627
*CALL fDATSTD/
=CALL DATASC
*CALL /PCS10/
®CALL /JUNIT/
=CALL fAC1Y
®xCALL tACTY
C
C
CEXXXXTHXRXLKTEX CODE S$TRUCTURE: ; ERHLAREAREK
c - - - =2 = = & & & a2 = =
C
C
C 1.0 COMPUTE EACH COEFFICIENT
C 2.0 COMPUTE EACH REACTIVITY
C (EFFECT OF CLAD ,SPACER AND WRAPPER TURE)
c
CEX KX XA XX LR ERERERRE XK EREE TR RS NN EEE RN E TN IOE R RENOR R XX
[
R5STRC = 0.0
RCLDAX = 0.0
RCLDRD = 0.0
RWRPAX = 0.0
c
JINDXT = 1
JINDXA = 1
JODERNA = ED6LO00
JTEMNA = IT6NHOD
IXDFF = 0
C
D0 100 K=1, HSCHAN
NFR = NSNFRCINSRFR+K)
LRTYP = LBATYP{ILGATY+K)
C
RODS = HORODSC(INGROD*K)
RIK = X1CLIRCK)
ROUT = X1CLORCK)
ACLAD = COYPI*(ROUT®=x2-RINx32)*R0ODS
C
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TIME<10:24:50> DATEQ1Q/24/87>

T107D0.5SCL2.C5.DATA

HEMBER KANME

REALC

AHEXC = YSFLATCIYSFLA+LRTYP)
BELHX = XSHXCKCIXSHXC+LRTYP)
ASSYN = NSASSY(INS5ASS+K)
AWRAP = 2.0x50RT(3.0Y®*HHEXC*DELHX*ASSYN
RWIRE = YSWIRE(IYSWIR+LRTYP)/2.0
POWIR = F6PWD C(IFGPWD+LRTYP)
ASPAL = CYPIXRWIRE*RWIRE=*SQRT (1.0+C(COPI/PDWIRI®x2)xRO0S
APIN = C9PIxRDUT=ROUT=RODS
ACOCOL = AGRDD(ELAGROD+X})=RODS
ASTRC = ACLAD+AWRAP+ASPAC
FCLAD = ACLAD/SASTRC
FWRAP = AWRAPIASTRC
FPIN = APIN/ACOOL
J4 = HSSLECCINSSLI+K)
NJLOW = O
HIHIGH = JJ
IF (2SUFGPCIZSUFGHK) LT, Z9HIN) GO TO 1
MIHIGH = NJHIGH-NSUFGPC(IH5UFG+K)
1 CONTINUE
IF C(ZSLFGPCIZSEFG+K) .LT. ZOHIN) GO TO 2
NJLOW = NSLFGP(INSLFG+K)+1
2 00 125 J=1,4d
JDENNA = JDENHA+]
JTEMHA = JTEHHA+1
IF ¢ .LT. NJLOW .OR. J .GT. NJHIGH} 6O TO 3
JKR = INSJK+JKOFF+d
KKt = ITSFUE+N3JKC(JKR)+2+NFR
KK2Z = ITS5FUE+NSJKCIKR)+4+NFR
TCLAD » TSFUEL(KK1)
TSTRC = TSFUEL(KX2)
TCOOL = (T6MODECJTEKNAY+TGHODE(JTENNA+1)) /2.0
TCLADB = TCLDBSCJINDXAY
TSTRCB = TSTRBSC{JENDXA)
TCOOLB = TCODBS{JINDXA}Y
ALPHCL = ALFATACL,TCLAD)Y
ALPHST = ALFATACI,TSTRD)
WETCLD = DERSTDC1,TCLAD)®ACLAD®ZSREFC(IZSREF+JINDXT)
WETSTR = DENSTD{1,TSTRCI*AWRAP=ZSREF(IZSREF+JINDAT)
RHONAT = (D6COOLCJDENHA)+D6COOL CIDENNA+1ID/2.0
WETNAT = RHONAT®VG6NODECIVEHOD+JINDXT)
COEFNA = FIVWGTC(IFSVWGHJINDXT)
RCLDA1 = ALPHCL®FCLAD=®WETCLDXF5SWGT{JIKDXAI*XC(TCLAD-TCLADE)
RCLORY = Z2.0xALPHCL=FPIN=WETHAT®#COEFNA=(TCOOL-TCOOLE)
RYARPAT1 = ALPHST=FWRAP®YETSTR®FSSWGT (IINDXAIT(TSTRC-TSTREBY
RCLDAX = RCLDAX+#RCLDA1
RCLDRD = RCLDRD+RCLDR1
RYRPAX = RWRPAX+RWRPA1
R5STRC = RSSTRC#RCLDA1+RLLDR1+RWRPA1L
JINDXA=JIHDXA+T
3 JINDXT=JINDXT+1
125 EONTINUE
JDENNA = JDEHNA+1
JTEHHA = JTEHNA+1
JKOFF = JKOFF+JJ
100 CONTIHUE
RETURN
END
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(6) EFFARBZRESE»ORILBEHINOHMBRBRE TV

TIME<13:46:18> DATE
T1070.8SCL2.CS.DATA
MEMBER NAME PWHR

<11/12¢87>

] RN IR F TR RN AN IR XA XX TR E AR R R AR R R R T L LML LR RN K

*f

*/ DECAY HEAT REMOVAL FROM PIPING WAL
*/ A. YARAGUEHI
=}

L

1985 T/11

¥ NN L N A A A K A R AR AT A AR R LR E AKX T EEEEEERAE TR R LLEERL

*19 PWHR

X RN RN NN AR NI TN EIXAAART A XA AT RE NG KA LR R R

PR

2
F
2
+

T1A
B26GS
IF1THJ
IF2THL
IT1ATS
IF2B0OU

LF1TH
LF2THL
LT1ATS
LF2BOU

L

LR

‘LT1ATP

T2A ’,
F1EMXP
IF1TIN
IT1IHA
IT1ATP
1B1GCA

N ow e

LF1TIH
LT1INA

L

LB1GCA

x} DEF1KE NEV COMMON DECK
AR LI LTI I T PR TT Y Pr PET I PR S P e et I A R 2 P T 1
*CD PWHRD
COMMON /PWHROJ Y1TICi0) , Y2TIC(10)
1 F1BO(3> » F2B0O(3) . B1GS
COWMON /PWHR1/ IY1TIN » LY2TIN
1 IF1THL +» IF2THY » LFRTIM
2 IT1IHS » IT2LHA » IT2INHS
3 IT2ATS , IT2ATP » IF1EOU
4 1B2GLA
COMRON /PWHRZ/ LY1TIN » LY2TIN
1 LF1THL +» LF2THS » LF2TIN
2 LT1INS s LT2INA , LT2IHS
3 LT2ATS » LT2ATP » LF1BOU
L} LB2GLA

COMMON FPWHR3/

L1PWHR , L2PWHR , ITRMAX

COMMON [PWHR4/ C1KI1O » C1KI1 -
1 CiHIO » CiHI1 » C1HI2

DIMENSION YITINSC1) , Y2TINS(1)
1 FITHLK(I> , F2THJKC1Y , FR2TINS(1)
2 T1INSSC1> , T2INSA{1) , T2INSS(L) ,
3 T2ZATHSC1Y , T2ATHP(1) , F1BOUN(1) ,
4 B2GCABC(1D

EGUIVALEHCE ¢ COVDIMC1) , Y1TIHS(1) ,
1 F1TINS(1) , FITHLK(1) , F2THJXK(1) ,
2 T1INSAC1> , T1INSS{1) , TZINSAC1) .,
3 T1ATHP(1Y , T2ATMS(1) , TZATHP(1) .
4 B16CAB(1) , B26CABC(L) )

CiKI2

FATHJK(1)
F2THLK{(1)
T1ATHS(1)
F2BOUNCT)

Y2TINS(1)
FRTINS(1)
T2IK55{1)
F1BOUN{1)

+

LIRS Y

’
£
'
rd

CtKI3 ’,

FATINS(1)
TIINSACD)
TIATHP(D
B1GCAB(D)

L

FITHIK (1)
F2THLK (1)
T1ATHS (1)
F2BOUNC(1)

N NN

PYRE I3 2232222 desaittisbstsdteetiitteias et iadssetidetsdd

=/ BLOCK DATA
X BEXXTAXAXRALKETATABAXERXATRKEXXRXKERTAEE
*DK DLKNEW
BLOCK DATA
*CALL rvDovys
=CALL PWHRD

DATA CI1KIO / 0.003¢ . CikI1
1 CikE2 i/ 0.0 7 C1KI3
2 C1HED f 0.8512/ CiHIt
3 CiHE2 /2.3035E-9/

END

*

)
!
!

KEXKER L KRELER

1.0 E-4/

2.10E-10/

0.25

!

24

EFERE T PR RS SRR 83 et 222t a i et st e bt 2ttt bttt bttt

x} FOR RESTART FILE

X] EEEREREEEEAERKE ML E RN TR AR AR REEXEEERBEE KRR XX KRR XA KENEE

=INSERT SYCMTP.26
COMMON /PWHRG/
COMMON fPWHR1/
COMMON 7PWHR2/
COMMON /PWHR3/
COMMON JPWHR&/

=BEFORE SAVE9T.30

UPWHRO (31>
IPWHR1 (203
IPWHR2 (202
IPWHR3 ()
UPWHR4 (7)

YRITEC(HSAVE) UPWHRO,IPWHR1,IPWHRZ,IPWHR3,UPWHR4

=BEFORE RESTAT.48

READ(NSAVEY UPWHRO,LPWHR1, IPWHRZ, IPWHRI  UPLIRA

T AN EEER AR RN AR AR R AR AR T R A RT TR IR LB LTLEIATAEL AT REER N

%/ SUBROUTIME PRET1T
Sf AT AR R AR EEERERIRXXFANRAN AR R KRR XXX
®INSERT PRET1T.24
=CALL PWHRD
=INSERT PRET17.80

IF CL1PWHR.EQ.0) THEM
=INSERT PRETIT.85

END IF
*INSERT PRET1V.86

IF (L1PWHR.EQ.0) THER
®INSERT PRET17.96

END IF
*INSERT PRET1T.100

IF (L2PWHR.EQ.0) THEH
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TIHE<13:46:18> DATE
T107D.58CL2.CS,CATA
MEMBER HAME PWHR

.y

3

<11412/87>

=INSERT PRET1T7.105
END IF
*INSERT PRET17.1406
If C(L2PWHR.EQ.0) THEN
*IHSERT PRETIT.116
EMD IF
L LT T P T TR I e PP T2 S ST T
=} SUBROUTINE READ1R
AR e A PP L T P T e I E TR R LT AT R IR 2 s e s e T T
*[HSERT READIR.31
={ALL PWHRD
=IHSERT READIR.240
LY1TIN = J1REF
IYITIN = NPNTOUCBH YITIHS,LY1TIN, M4}
=INSERT READIR.244
LY2TIN = J2REF
IV2TIN = NPNTOU{(8H Y2TINS,LY2TIN,M4)
) A EEEREEEEEA AL ZA XKL AR EEAREREE XA EE TR ARLAKREER XA EREEREEE ETREAXE
SUBROBTENE CALC1R
B RREKEERREERRENAR S AR AR R AR XA KR A R I N AR R RTRE KA RKEERAESREEN AT KB AR
*INSERT CALCtR.43
=CALL PWHRD

- ®INSERT CALC1R.187

LF1TH! = J1REF
IF1THS = NPNTOU{BH F1THJX,LF1THJ, N4
LF1TEN = J1REF
IFATIN = NPNTOQUCBH FITIHS,LF1TIN,M4)
LF1THL = J1REF
IF1THL = NPHTIU(BH FI1THLK,LF1THL, N4
*INSERT CALC1R.189
LT1IHA = I1REF
ITIINA = NPHTOUCBH T1INSA,LT1IHA,N4)
LT1INS = IIREF
IT11KS = HPRTIUCBH TI1INSS,LYLLNS,¥4)
LT1ATS = N1LOOP
ITIATS = KPHTOUCBH TIATMS,LTIATS, M4)
LT1ATP = NI1LODOP
ITIATP = HPHTOUCBH THATHP,LT1ATE, M4)
LF180U = N1LOOP
1F1B0U = NPHT9UC8BH F1BOUN,LF1BOU,M4)
LB1GCA = NI1LGOP
1B1GCA = NPNT9U(BH B1GCAB,LB1GCA, M4}
=IRSERT CALC1R.337
LE2THd = J2REF
IF2THS = HPHYSU(BH F2THJK,LF2THJ, N4
LF2TIN = J2ZREF
IF2FIN = NPNT9UC(BH F2TINS,LF2TIN,M4)
LF2THL = J2REF
IF2THL = HPHTOU(BH F2THLK,LF2THL, H&)
*INSERT CALCIR.339
LT2I8A = 12REF
IT2INA = MPNTOUCSBH T2IMSA,LT2INA.H4)
LT2INS = I2REF
IT2INS = NPNTYUCSH T2INSS,LT2INS, M4)
LT2ATS = NiLOOP
IT2ATS = NPNTO9UCEH TRATHS,LT2ATS, H4)
LT2ATP = NiLOOP
IT2ATP = NPHTSUCBH T2ATHP,LT2ATP,M4)
LF2B0U = NiLOGQP
IF2B0U = NPNTIU(BH F2BOUN,LF280U,H4)
LB2GCA = N1LOOP
IB2GCA = NPNT9UCBH B2GCAB,LB2GCA,M4)
=INSERT CALE1R.379
DO 1100 KX = 1 , NiLOOP
B1GCAB(IB1GCA+KK) = B1GS
B2GCAB{IB2GCA+KK) = 82GS
FIBOUNCIF1BOU+RK) = F1BO(KK)
F2BOUNCIF?BOU+KKY = F2BO(KKY
1100 CONTIHUE
*IHSERT CALCIR.423
pg 1?50 4 =1 , N
YATINSCIVITIN#dD = YITIC(JD
#1750 CONTIHUE

=INSERT CALCIR.443
L& L1PZ + IYITIN
=INSERT CALC1R.452
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TIHE<13:46:18> DATE
T107D.58CL2,65.DATA
HEHBER NAME PWHR

<11/732787>

LL = 167 + J

YATINS(LL)Y = YATINSCIVITINHY)
=IHSERT EALC1R.S500

DR 2850 &4 = 1 , NPIPE

Y2TINSCIYZTIN®SD = Y2TL(J)
2850 CONTINMUE
xINSERT CALCIR.514

Le2Z = L2PZ + IY2TIN.
*xINSERT CALE1R.525

Luz = Luez + 4

Y2TIHS(LU2) = YRTINSCIY2TIN+S)
A T T P P e P T P o P
xf SUBROUTINE PIPE1S
¥} SEEEEAEATTIRSTARIXEATIXAINLAREREELTR EXXERXRY KEXXARTARR
=INSERT PIPE1S.22
®*CALL PWHRD
=DELETE PIPE15§.59,61

IF (L1PWHR.EQ.0> THEM

pg 100 E = 2,H
LJK = ITI1HA+I+IFS
TIRACIAKY = TIRACITINA+I+]FS)

100 COMNTINUE
ELSE
CALL PWUHR1S (J,.M)
END IF
K] BEXKEKXEEEKXEXRECRAEXLAEXREKEE XX XXEK KR KX EERERRKH xx xx
x} SUBROUTINE LOOP1S

B} XA EEEE NIRRT AE RN R EARA AR LA RA AR AR SRR TR KATERA NI KR ERE N EANE LR EE
*INSERT LOOP1S8.29
*CALL DAT12T
#CALL PWHRD
*xINSERT LOOP1S.187
IF (L1PWHR.NE.O) THEN
B0 120 IK = 1 , HtLOOP
TIATMSCITIATS+IK) = T1A
T1ATHPCIT1ATP+IKY = T1A
120 CONTIKUE
END IF
*INSERT LOOP15.239
IF (L1PVHR.NE.O) THEN
JK = IF1THI + 1K + J
FATHEK(JRY = FITHIKCIFLITHI+SY
JK = IF1THJ + 1K + J
FITHIRCLIKY = FITHIRCIFITHI#J)
JK = LF1TIN + IK + 4
FATINS(JKY = FITIHSCIFITIN®D)
JE = IFITHL + EK #+ J
FETHLK(JKY = FITHLECIF1THL+S)
JK = LAIWAL + IK + J
ALWALLCJKY = A1WALLCIAIWAL+D
JK = IBIWAL + IK + J
BIWALLC(JRK) = BIWALLCIBIWAL+J)
JX = 1VIOLN + IK + J
VIOLNACGJRY = VIDLHACIVIOLH+S)

ERD IF
#1KSERT LOOP1S,240
Ht = H - 1

*JELETE LOOP1§.243
PO 680 I = 1,M
*BELETE LOOP18.245
TINACIJR) = TIHACJKI®+1)
680 CONTINUE
IF (L1PWHR.NE.Q> THEN
JE = JTIWAL + LIKODE{ILINOB+IK+J)
JK1 = ITiWAL + L1NODECILINOD+J)
DO 690 I = 1,HMt
LK = JK + |
TAWALLCIJK) = TIWALL{JK1+D)
T1LHSACIJKY = T1INSACJK1I+D)
T1INSS(IJKY = T1INSSCJK1I+E)
690 CONTINUE
END IF
T00 CONTINYE
A ERAKTAAEERRXEARREEXE AR XA LR REXRRE ARSI KRR R KT AR ERRERER AR XA XERRRAXKK
®) SUBROUTINE PIPE2S
A} ARATEREF AR TR EEE R R RARS AEEE T KRR ELA AL E IR LA FERRRARI LR AR TR A RL KA T

— 254 —



PNC TN9410 87-143

TIME<13:46:18> DATE<11/12/87>
T107D.S5CL2.CS.DATA
HEMBER NAME PWHR

=INGERT PIPE2S.17

sCALL PWHRD

®DELETE PIPE25.49,51

1F (L2PWHR.EQ.9) THEN
DO 100 | = 2,W

1JK = IT2HA+J+IFS

T2RACLIJK) = T2HACITZHA+IFS+1)

100 CONTINUE
ELSE
CALL PWHR2S (J,.N)
END IF

A AR RN KR R XX NN A A XA E SRR YN T B BB R AN EAARTARS

= SUBROUTIHE LOOP2S

X] R XEE AR AT N AR AR AR SRR KRN E RN R RN K KRR H R

*1HSERT LOOP25.22
*CALL DAT12T
=CALL PWHRD
=INSERT LOOP2S.224
IF (L2PWHR.NE.D) THERH

b0 120 IK = 1 , NiLOOP
T2ATHS(IT2ATS+1K) =
T2ATMPCIT2ATP+1IK) = T2A

120 CORFINUE
. END IF
*INSERT LOOP25.289
IF (L2PWHR.NE.Q) THEN

JK = IF2THL + NPP + 4

F2THIK(JKY = F2THIK(IF2THI+J)

JK = IF2THJ # NPP + 4

F2THIKCIK) = F2THSKC(IF2THJ+)

JK = IF2TLIN + NPP + J

F2TINSCSKY = F2TINSCIF2TIN+D)

JK = TF2THL + NPP + J

F2THLX(JXK) = F2THLR(IF2THL+d)

JK = IA2WAL + HPP + J

AZWALL (JK)Y = AZWALL(IA2WAL+d)

JK = 1B2WAL + HPP + J

BZWALLCJK) = B2VALLC(IB2WAL+J)

JK = IV20LN + HPP + J

Y20LNACJK) = VZOLRACIVZOLH+)

EHD IF
*INSERT LOOP25.290
H1 = # - 1

=DELETE LOOP2S.294
00 1280 1 = 1,HM
*DELETE LODP25.296

T2ZHACEJKY = T2HACJK1+I)

1280 CONTINUE
LF {L2PWHR.HE.O0) THEN

JK = IT2WAL + L2ZNODECIL2NOD+HPP+J)
JK1 = IT2WAL + L2HDDECIL2NOD+J)

D0 1290 I = 1,N1
IJK = JK + 1
T2WALL C1JK)

T2WALL (4X1+D)

T2IHSACIIK) = TZINSACJRI+DD

F2INSSCIJK)
1290 CONTINUE
END 1F
1300 CONTINUE

T2INSS(JE1+1D

B RERAEAEEANEEEAAEEER LR ERARERR I A KA LR KA AR XA LR CEARREA AR R TR KR

xf SUSROUTINE LODP1T

Y PRSPPI L2232 2 E3 R L2 B LR L LSRR E LA LS SR PSS 2222 35 F F

AINSERT LDOP1T.45
*CALL PWHRD
xCALL INTEGY
=INSERT LO0P17.56

C WRITE (98,1000) S9HSTR

1000 FORMAT(’ ¥ REXXXXAXEREXXERXXXXKEXRE FEREE &}
1 ’ QUTPUT FOR PIPING WALL HEAT REHOVAL ¥
2 ' SYMSTR =’,E14.6,78EC"/
3 LT TP PTTIS T SA S S E R TESS SRS RS S L TR 212 2 PR

#INSERT LOOP1T.60

c

c INITIALLZE THE ATHOSPHERE TEMPERATURE

C

IF (L1PWHR.HE.0} THEN
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TIME<13:46:18> DATE<11/12/87>
Tt07D.38CL2.L5.0ATA
HEMBER HAKE PWHR
TIATHSCIT1ATS+K) =
TZATHSCIT2ATSHKY =
END IF
=*0ELETE LOOP1T.113
IF (L1PWHR.NE.O)} THEN
TIATMSCITIATS+K)Y = TIATHMSCITIATS+KY + T1ATHP{IT1ATP+K)

0.0
0.0

[ WRITE(98,1100) T1ATHSC(IT1ATS+K)

1100 FORHAT{" ATHOSPHERE TEMPERATURE ES<,E12.4,¢ K*}
[

c

TIATHPC(ITIATP#K) = T1ATMSCITIATS+K)

END 1F

HPIPES = NPIPES + JMAX

IF (L2PWHR.NE.OQ) THEN .
T2ATHSCIT2ATS*K) = T2ATHSCITRATSHK) + TZATHP(IT2ATP+K)

[ WRITE{98,1100) T2ATMSC{ITZATS+K)
[
<
T2ATHPCLIT2ATP+K) = T2ATHSCIT2ATS+K)
END IF
1 CONTINUE
X AEREEYEATETXAEFTRIATATIXBTRT AL A FRARRHEF KR ERAEERRERERRRRERRL R HR KKK
= SUBROUTINE PIPEMT

EYRE T TT LI T e P P T T P e e e e P PP S T et R 2 e P P T
xIRSERT PIPE1T.31
xCALL DATASC
=LALL JBRRITY
*CALL PWHRD
*=1HSERT PIPE1T.61
If (L1PWHR.NE.Q) THEN
DELYX = VIOLNACIVIOLN+J+NPIPES) ¢ A1PELPE(IAIPLIP+J+NPIPES)
YTHIIN = YITINSCIYITIN+J+HPIPES)
YTHICK = Y1THIKCIY1TRI+J+HPIPES)
R3I = ¢.5 = ¥ + YTHICK + YTHIIN

END IF

*INSERT PIPE1T.64

c WRITE(98,1500) K,J

1500 FORMAT(1H ,"==PRIMARY LOOPxs LOQP=-,13,’ PIPE=’,13/
1 ¢ NODE*,6%,*TOUT*,B8X, TWAL* ,BX,*TINA*, 8%, "TINS")

«INSERT PIPE1T.82
1F (L1PYHR.NE.0) THEWN
TINA = TAINSACIT1INA+I1+1IW)
TINS = TYINSS(IT1INS+I1+I1W)
END 1F
*INSERT PIPE1T.85
IF (L1PWHR.NE.0) THEN
HKI = CONDINCTINA)
HA = HETRIACTINS , T1ATHS(IT1ATS+K))
ERD IF
#INSERT PIPE1T.88
IF C(L1PWHR.ME.D) THEN
CPA = HCAPSC (TIATHPCITIATP+K))
END 1IF
®INSERT PIPE1T.99
IF C(L1PWHR.HE.0) THEH .
USUBWA = FATHJKCIF1THJ+J+NPIPES) JAKW +

1 FITINS CLFITIH+J+NPIPES) FHKI +
2 0.5/C9PL/DELX/R3/HA

UsuBwA = 1.0 / USUBWA
END IF

*DELETE PIPEiIT.101
IF (L1PWHR.EG.0} THEHN
TAPWALCITEPWA+IW) = TW + HzTERM=(TBAR-TUW)
ELSE
TERMZ = USUBWA [ CPW [ BIWALL(IBIWAL+J+NPIPES)
TIPWAL (IT1PWA+IW) = TU+HXTERH*(TBAR-TVW) -

1 TERM2 = (TW - TIATHPCULTIATP#+K))
TIATHMSCITIATS+KY = TIATMSCITIATS+K) + FLBOUN(IFIBOU+K) % H /
t BIGCABCIBIGCA+K) [ CPA * USUBWA =
2 (TW - TIATHPUITIATP#+K))
FACTR1 FITHIXCIFITHI+J+HPIPES)  AKW

FACTR2 FATINSCIFATIN#J+HPIPES) | HKI
FACTR3 0.5 ¢/ CO9PI / BELX ! R3 / HA
FACYR = FACTR1 + FACTR2 + FALTR3

FACTR4 = F1THLKCIFITHL+J+NPIPES) [/ RHKE
acooL = (TW - TT1ATHPUIT1ATP+K)) [/ FACTIR

ponow
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TIME<13:46:18> DATE<11/12/87>
T107D.58CL2.E5.DATA
HEHWBER NAME PWHR

L
[ - UPDATE NEW VARIABLES
[
T1INSSCIT1INS+11+1¥) = T1ATMPCITEATP+K) + QLOOL = FACTR3
T1INSACLTIINA+I1+IW) = TTINSSCITIENS+I1+IW) +
1 QCOOL » FACTR4
C WRITE (98,2000} I,TINACITINA+I1+1+1), TIPHALCLITIPWA+IW),
[ 1 TLINSACITAIHA+I1+TIW) , TIINSSCITIIRSHI1+IW)
2000 FORMAT{IH ,13,4F12.3)
END 1F-
) RN KRNI R RN E I XX AN AT KA T TR AR AL AR KX KR RET R KR RX K
) SUBRDOUTINE PIPE2T

¥/ A ERENIEEARIASRATLIEISRATE TR RINTAEACL AR AR ERKEREE KR XEREERRCEE R ERXBRR
*INSERT PLPE2T.47
*CALL /BRK2T/
=CALL DATASC
*CALL PWHRD
=®INSERT PIPE2T.60
IF (L2PWHR.NE.OQ) THEM
DELX = V20LMACLVZOLN+J+NP) / ARPIPECIAZPIP+J+HP)
YTHIIN = Y2TINSCIY2TIN+J+#NP)
YTHICK = Y2THIKCIY2THI+J+NP)
R3 = 0.5 = ¥ + YTHICK + YTHIIN

END IF
*INSERT PIPERT.69
c WRITE(98,1500) K,J
1500 FORMAT(1H ,’*=xINTERMEDIATE LOOP=* LOOP=-/,13,’ P1PE=',13/
1 4 NODE’,6%X,*TOUT’,8X, TWAL’,BX, TINAZ,8%,"TIHS")

*INSERT PIPE?T.87
IF (L2PWHR.NE.O) THEM
TINA = T2IHSACITZ2IRA+I1+EW)
TINS = T2INSSCETZINS+I1+]1W)
END IF
=INSERT PIPERT.90
IF (L2PWHR.NE.O) THEN
RKI = CONDINCTINA)
KA = HETRIACTINS , T2ATHSCIT2ATS+HKY)
END IF
=INSERT PIPE2T.93
IF (L2ZPWHR.NE.0) THEN
CPA = HCAPBL (TRATMPIIT2ATP+K))
END IF
=INSERT PIPE2T.98
IF (L2ZPWHR.NE.G) THEN
USUBWA = F2THJK({IF2THJ*J+NP)/AKYW +
F2TINSCIF2TIN+J+NP) JHKI +
2 0.5/COPI/DELX/RIIHA
USUBWA = 1.0 7 USUBWA
ERD IF
*DELETE PIPE2T,105
IF (L2PYHR.EQ.0> THEN
T2PWALCIT2PWA+IN) = TW + HXVERM*(TBAR-TW)
ELSE
TERHZ = USUBWA / CPY 7 B2WALLCIB2WAL+J+HP)
T2PWALCIT2PYA+IY) = TU+HXTERM=(TBAR-TYW) -
i TERMZ = (TW -~ T2ATHP(IT2ATP+K))
T2ATHSCIT2ATS+K) = T2ATHSC(IT2ATS+K) + F2BOUNCEF2BQU+K) = H /
B2GCAB(IB2GLCA+K) [/ CPA = USUBWA =
2 (TW - T2ATHP(LIT2ATP+K))
FACTR1 = F2THJX(IF2THJ+J+NP) / AKW
FACTR2 = F2TINSCIF2TIH+J+NPY [ HKI
FACTR3 = 0.5 / C9PI f DELX / R3 / WA
FACTR = FACTR1 + FALTR2 + FACTR3
FACTRS = F2THLKCIF2THL+J+HP) [/ HKI
aCoOL = (TW - T2ATMPCITZATP+K))} [ FACTR

-2

-

c UPDATE HEW VARIABLES

T2INSSC(ITZINS+I1+1IW) = T2ATHP(ITZ2ATP+K) + QCODL * FACTR3
T2INSACET2INA+IT+IW) = TRINSS{IT2INS+IT1+IW) +

1 QCOOL = FACTR4
t WRLTE €98,2000) I,T2HA(IT2NA+I1+I+1) T2PWALC(ITR2PWA+IW),
c 1 T2INSACITZINA+E1+1W) ,TZINSSCLIT2INS+I1+IW)
2000 FORMAT(1H ,13,4F12.3)

END IF

B AR AR R TA AN A AR R MR AR AR KRR AR AR E R T LRI EZE RN

— 257 —



PNC TN9410 87-143

TIHE<13:46:18> DATE
T107D.5SCL2.L5.DATA
MEMBER NAHE PWHR

<11/12187>

x} NAMELLEST STATEMENT
B AR AR AR NN I IR AR AT AR TTUATEIAT TR RAREA KL EXRRT X
®INSERT CRDRYR.18
=CALL PWHRD

NAMELIST /PWHR/ L1PWHR , L2PWHR , Y1Tl , Y2TI , T1A , T2A ,

1 F1EMXP , ITRMAX , F180 , F2B0 , B1GS, B2GS
»AEFORE CRDRIR.128

READ ¢4,PWHR)

WRITECH, PWHR)
X R AR F R N N XA TR XTI AR KA AT EE R T LN AR LAY R EXE L
wf FUNCTION HCAPSC
Ef IR AL AR AN TR AL NI RN K IR X RIS R E AR XX LA R XL
=DX HCAPBC
FURCTION HCAPBL ¢ T )
Eevassstaansssanussnannssosassnsaanassnnnnsssnsassinsnadsatansnnnssannas
[
C..IDENTIFICATION:
c ..............
C
T
c
C HCAPSE
c
c
c SPECIFIC HEAT CAPACITY OF N2
c
CREXXRIETXXRERRE CO0ODE STRUCTURE:: EREELEEXEELL
[ e e e = oo e e e e e o= o.
[
[ COMPUTE HCAPSC
c
c
O TN R TR R AR R A AR AR S E R TR AT XX T TR AR R E TR TTR KRR R TERRR KRR R KX
C
C
C HCAPBL = 0.2426
c HCAPSC=2.4021E-1+T=(1,.91758E-6 +T*( 1.31187E~7 -1.03759E-10%T J)
HCAPBC = 1042.6
RETURK
END
Bl EEXAREEEKEE R TR E AR R TR XA KR KRR AN EA LA XTI X I ETZLIR R KT DR AE
=f FUNCTION HETRIA

2] EEREEEEREEEERERRLEKXAE AR AR A R XTI AT RS XEREREEREEEXB KRR EEXL LR EAKEN R
=jK HETRIA
FUNCTION HETRiIA (TS,TA)

L avamasasonnararannnsasonsnnasaraannnatatsstosnnssanassssnnansanunsosans

=

C..IDENTIFICATION:

E ..............

C

G

[

C HETRIA

[

[

c HEAT TRANSFER COEFFICIENT FROM PIPING INSULATER
C SURFACE TO ATHMOSPHERE

C

C

CEXEEXEXERKKERESR DATA DEFIMNITIONS: EXRKEEERKREE
E - = = 4 m = = = e a = = = = o=

xCALL /VDOVY
=CALL PWHRD

c

c

CEXXRRXEKEAEERHEL EGDE STRUCTURE:: AERBEEEKERER
c * m o o= = e e = = = = = .

[

C COMPUTE HETRIA

C

C
{:IKIl*t*****!32!*88*!tx!:ll!*llll!‘l*l*l‘l!!ll“ﬂ!*;!*a*t‘:*!lxt:t!ttt:!xtl
C

HETRIA = CI1HIO®(TS-TAd=xC1HIT + CIHI2x(TSxTSxTS + TS¥TS*TA +
i TS*TA=TA + TASTA3RTAY
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TIME<13:463:18> DATE<11/12/87>

T107D.S3LL2,.08.0ATA

MEMBER RAME

PWHR

RETURHN
END
T AR AR NN K R LN AN IR ARSI LA SRR AN TR TR ERRXE AR
L3 FUNCTIDON CONBIN
O RRAE R E R AR TR NN A KRR AR R AR RS AR S AR U T ER P AT ERA B E A
20X CONDIN
FUNCTION CONDIH (T}
Creanniuaonososoniscasataasuosnssnatsasossatasnsnsananasannnansssnnnnnn
T
C..IDENTIFICATION:
C --------------
[
c
C
[ CONDIAN
[~
[
c HEAT EONDUCTIVITY OF PIPING INSULATER
[
C
[EUSXTRIUNERRERE DATA 0CEFIMNITIOHNS: EEUXIRNERER XY
c B T T T e

=CALL fVDIV/
=CALL PWHRD

C
c
CRRExxxrraskExxE cCoDE STRUCTURE:: BEMLE UL L RLY
[: - - m = e om m ® & m o= wm = -
c
C COMPUTE HETRIA
C
c
O MR R IR I ARSI BER AR KRR ETERAREEERERRERABER ARG LR CERE
c
CONDIN = C1KIO + T=(C1KI1 + Tx(CIKIZ + CIKI3=T))
[
RETURH
EKD
) EERETEREIXIRAEZXBCEENTRRR LR TR R R FIX IR AI0K 30050 20 20 50 0o 000 e o o o 0 0 SR X
={ SUBROUTINE PWHR1S

K] EEKERAEKE KA ERREEA LIRS A B LK AA LT A RKE KR ALK TR R TR C AL XL R R LXK
*DK PWHR1S
SUBROUTINE PWHR1S (JJ,HH)

C

[
Ciieavonusanasanassannanrasnnardtssatneannnasaanassonassannasnarssnatsss
C

C.,IDENTIFICATION:

c ______________

t

[ PWHR TS

[

c THIS RDUTIHE SOLVES THE STEADY STATE TEMPERATURE

[ EQUATIONS FOR PIPE 4 1IN THE CODLANT LDOP. PIPE WALL AND

[ ATHOSPHER TEMPERATURES ARE ALSD CALCULATER BY ITERATIVE

[ HETHOD.

[

[

[

CEsEtRuupsceRayy DATA DEFINITIONS: HEEXKBXRRERE
c e e e e et e e e e e

C

=CALL /VDOVY
*CALL PWHRD
*CALL DATAOC
=CALL DATAIL
*CALL DATA1A
=CALL DATI12T
*CALL JBRKIT/
=CALL fLOCLYS
®CALL I5vD/
=CALL JUKIT/
CHARACTER ERR=1

C

c

C
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TIHE<13:46:18> BDATE<11/12/87>

T107D.SSCL2.CS5.BATA

MEMBER NAME

PWHR

CRXIXTZTXTXENEX XS cobeE STRUCTURE:: EAXRXAXXXIXE

UHDER THE ASSUMPTIONS MENTIONED ABOVE, THE STEADY
STATE FLOW EQUATIONS ARE SOLVED BY,

1. SET ALL TEMPERATURES TO INLET VALUE

XEREXXERERELREE STATEMENT FUNCTIONTES:: FEXEXXEXEX

AR R E R A AR AR R R R R R AR XN IS EREE XXX XX R K ELTR L

oOMnNMOooOoOSa OO aOoOnaOOoO MDD 00

J o= JJ
M = MM
MM1 = N - 1
[# WRITE(98,1500) JJ
1500 FORMAT(4H ,’STEADY STATE CALCULATION PIPE=’,13}
1 * NODE*,6%,’TOUT*, 8, *TWAL’ 8K, "TINAY 38X, "'TINS"}
C
c PRIHARY LOOP
[
TATH = T1ATMSC(IT1ATS+1)
LS = LISTRL - 69
D1RHOW = DENSTD(LS,TSREF}
YTHICK=Y1THIKCIYITHI+D
YTHLIN=Y1TINS(IYITIN+J)
YaY1PIPECIY1PIP+J)
R1 = 0.5 =Y
R2 = Rt + YTHICK
B3 = R2 + YTHIIN
DELX=XTPIPECIX1PIP+J) /FLOAT(HHI)
ATHIK= COPI=Y¥xYTHICK
AtWALLC{IAIWAL+J)= CYPIxDEEX=Y
BIWALLC(IB1WAL+JD=D1RHOWXDELX*ATHIK
Y10LNACIVIOLN+J) = DELX*A1PIPE(IA1PIP+J)
APEC = WIREFCIWIREF+1>=Y/A1PIPECIAIPIP+I)
KFTH=1F1THI+J
FATHIK(KFTHY =0, SxY2ALDG{(Y+YTHLCKI /1Y)
KFFTH=IF1THJ+J
FATHIKC(KFTHY=0.5/COPL/OELX*ALOG( (2, 0%R2} /1 (R1+R2))
KFTH=1F1TLN+J
FEYINSC(KFTHI)=O0.5/COPL/DELX*ALOG(R3/RZ}
KFFH=IF1THL+J
FITHLKC(KFTHY=0.5/COPLI/DELX*ALOG((2.0=R3}/(RI+R2))
FSURF = 0,5/CY9PL1/DELX/R3
FINSU = 0,5/C9PL1/DELX/R]
FWALL = O.5/CIPI/DELX/R1*FITHIKCIF1THI+S)

[x]

C PLPE NODE LDOP

Do 800 1 =2, M

I1=1-1

IF$ L1RODECILINOD*LIPIPECILLPIP+1) +d)
IJK ITINA + | +IFS

I4Kt = IT1NA + 11 +IFS

ITERATION ==#x STEP xEE
OBTAIN PREDICTER FOR AVERAGE COOLANT TEMPERATURE

[zl ]

TIHACIJKY = TINACIJKtEY = (1.0 - 1.E-8)
TEN = TINA(IJK1)

TOUTP = 0.5 = (TIN *TATH}

TOUT = TOUTP

TOUTD = TOUT

TBAR = 0.5 = (TIN + TOUT

THARP = TBAR
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TIME<13:46:18> DATE<11/12/87>
TI107D.55CL2.L5.DATA
MEMBER NAME PWHR
TIHS = TATH = (1.0 + F1EKXP)
TINSP = TINS
TWAL = TBARP
TWALP = TWAL
TENA = 0.5 = (TINSP + TWAL)
TINAP = TINA
EIN = ENTH1H(TIN)
RESIDP = 1,Et0

KOLITR = 0
4
c ITERATION =xxx STEP 0 ==sa
c DUTER ITERATION LOOP
c
10 CONTINUE
Tl = TIN
T2 = TATH
HA = HETRIA (TINSP , TATM)
HKI = CONDIN (TIHAP)
HKP = CONDPK (LS, TWALP}
AK = COWD1K (TBARP)
C = HCAP1IC (TBARP)
ANU = VISC1IN (TBARP)
PEC = APEC=®C/AK
PR = C = ANU [ AK
RE = APELC / ANU
ARUS = ANUS1UCPEC,RE,PR,2)
H = ANUS = AK 7 ¥
FACTR = FATHJKCIFITHJ#S}/HKP + FITINSCIFAITIN+SY/HKI + FSURF/HA +
i FIRSU / H + FWALL / HKP
FACTR = W1REF(IW1REF+1) * FACTR
FACTR = 1.0 ! FALTR
%
[ LTERATION ==xx STEP A =%xx
[ CALCULATE OUTLET AND AVERAGE COOLANT TEMPERATURE
C
50 CONTLNUE
EQUT = ENTHIH(TOUT)
c EIN = BCAPICCTINACIJKAD) = T1HA(IJXI)
c EOUT = HCAPACKTINACIJE}? = TIRACIJX)
RESID = EQUT - EIN + FACTR={TBAR-TATH)
IF (RESID.GE.0.0) THEN
T1 = T0UT
ELSE
T2 = TOUT
END IF
TOUTP = TOUT
TBARP = TBAR
TOUT = 0.5*(T1+T2)
TBAR = 0.5 = (TIH + TOUT}
EPS = ABS((TOUT-TOUTP)ITOUTP)
IF (EPS.LE.F1EKXP) €0 TO 100
KITR = XKITR + 1
IF (KITR.GE.ITRMAX) THEN
ERR = ‘A’
GO T0 900
ELSE
GO TG 50
EHND IF
%
[ ITERATION =#wxx STEP B =z=x
C CALCULATE INSULATER SURFACE TEMPERATURE
C
160 CONTINUE
C EQUT = ENTH{H{TOUT)

acooL = WIREF(IWIREF+1)=(EIN-EOUT?
FACTR = QCOOL = FSURF
KITR = 0

120 CONTINUE

c120 KA = HETRIA (TINGP , TATH
TINS = TATH + FACTR / HA
EPS = ABS((TINS-TIHSP)ITINSP)
TINSP = TINS
IF (EPS. LE .F1EMXP) GO TD 150
KITR = KITR + 1
IF (KITR.GE.ITRMAX) THEM

ERR = *B'
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TIME<13:46:18> BATE<11/12/87>

T107D.5SCL2.C5.DATA
MEWBER NAME PWHER

150

N =]

220
€220

250

SO

320

350

700

2000
800

900

1000

[V R AL

GO TO
ELSE

60 TO
END IF
CONTINUE

230

120

ITERATION =xxx STEP C »xxx
CALCULATE AVERAGE TEMPERATURE OF INSULATER

FACTR =
KITR = 0
COHTINUE

ACO0L = FATHLKC(IF1THL+d)

HKI = EGNDIR (TINAP)

TINA = TINS + FACTR J HXI
EPS = ABSC(TLHA-TIRAP)ITINAP)
TINAP = TIHA
IF (EPS. LE .F1EMXPI GO TO 250
KITR = KITR + 1
iF (KITR.GE.ITRMAX) THEN
ERR = *C*
GO TO 900
ELSE
GO TO 220
END IF
CONTIHUE
ITERATIOR w==xx STEP b **x*x

CALC

FACTRY =
FACTRZ =
KITR = ©
CONTINUE

ULATE PIPING WALL TEMPERATURE

acdoL = FINSU
2CO0L = FWALL

TWAL = YBAR - FACTRt J H - FACTRZ / HKP

EPS = AB
TWALP =
If C(EPS.
KITR = K
If (KITR

ERR =

G0 TO
ELSE

GO TO
END IF
CONTINUE

ITERATI

EPS = (T
IF C(ABS(
KOITR =
IF (KOLIT
ERR =
60 TO
ELSE
TOUTO
G0 TO
END IF
CONTINUE
TiRACLIK
TLWALLCE
T1INSACL
T1INSS{E
WRITE (%
FORHAT (1
EOHTINUE
RETURN
CONTINUE
WRITE(LY
FORMAT C’

s

L )

SCCTWAL-TWALP) I TWALP)
TWAL
LE .F1EMXP) &0 TO 350
ITR + 1
.GE,ITRHAX) THEN
IDO
900
320
AN =xx2 STEP F =xxx

outT - TQUTOY ¢ TOUTOD
EPSY.LE.F1EMXP) GO TO 700
KOITR + 1

R.GE.ITRHAX) THEN

JFI

900

= TouT
10

) = TOUT
TIWAL+IFS+11) = TUWAL
TIIRA+LES+11) = TINA
T1IRS+IFS+I1) = TINS

8,2000) 1,TOUT,TWAL,TLINHA,TINS
H ,13,4F12.3)

0UT,1000) ERR,J,I

EAEEXEEAEXEE LA XEATTRRRTEREK XA EEEAEX LTI ETENT MK LR " [

]
SUBROUTINE PWHR1S

PIPE HUMBER=*,I3,6X%,°
WODE RUMBER=*,[3,6%,*
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TIME<13:46318> DATE
T407D0.55CL2.CS.DATA
MEMBER NANE PWHR

<11412/87>

7
5T0P
EHD
B AN R T RN R I ST R AT R LT AR ZERER LB XL RTARRTRRRRER
=/ SUBROUTINE PWHR2ZS
2 R ARKITERREE LR XN AL AR RS AR KR LS L RN R LR LRI USARE B R LR
#DK PWHR2S
SUBROUTINE PWHR2S (JdJ, MM}

S R R RN IR NN X IR IANITAREXET TR LB RRERR T )

c

C
Cuiissursaaanseaunsacnsnsosunnensnsussosansnasnososnsassennaranannssnnanss
c

C..IDENTIFLCATION:

c ______________

c

c PYHRZ2S

[

[ TH1S ROUTIME SOLVES THE STEADY STATE TENPERATURE

c EQUATIODNS FOR PIPE J LN THE SECONDARY COOLANT LOQP.

< PIPE WALL AMD ATMOSPHER TEWPERATURES ARE ALSD CALCULATED
t BY ITERATIVE METHOD.
L
€
L
CEERXEXEEXERXERE DATA DEFINITIOHNS:: FEARRBRLRBAER
c T,
€
*CALL svDOV/
*CALL PWHRD
=CALL DATASC
*CALL DATAIL
=CALL DATAZA
*CALL DAT12T
*CALL FBRK2T/
#CALL rLOCL1/
=CALL #5VD/
2CALL JUNIT/

CHARACTER ERRx1
AETAREABXIRERES CO0ODE STRUCTURE = AEXKETAXXIAE
UNDER THE ASSUMPTIONS MENTIOQNED ABOVE, THE STEADY
STATE FLOW EGUATIONS ARE SOLVED BY.
1. SET ALL TEHPERATHRES TO INLET VALUE
EERERKARRXALXRE STATERERT FUNCETIONS: e

R R N MR RN R NN AR KR O R XN R R R AR XXX E

OO OoOONOOo0ONROODO0DOOO000ao00

4= Jd
H = HM
KH1 = M - 1
4 WRITE(98,1500) .JJ
1500 FORMATC(IH ,’*sENTERMEDIATE LOOP=x* PIPE=*,13/
1 * NODE',6X, TOUT’, 8%, 'TWAL’ , BX,'TLNA’ 8X, "TINS*)
C
c INTERMEDIATE LOOP
[+
TATR = T2ATHSC(ITZATS+1)
LS = L1STRC - 6%

D2RHOW = DENSTDC(LS,TSREF)
YFHICK=Y2THIK (I¥2TH1+J)
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TIME<13:46:18> DATE<11/12/87>
T1070.8SCL2.CS.DATA
MEMBER NAME PWHR

YTHIIN=Y2TIRSC{IYZTINHID

¥=Y2PEIPECIY2PIF+J)
Rl = 0.5 = ¥

R2 = R1 + YTHICK
R3 = R2 + YTHIIN

DELX=X2PIPECIX2PIP+J) FFLOAT (HHT)

ATHIK = C9PI=YxYTHICK

A2WALLCEA2WAL+J) = COPL=Y2DELX
B2WALE{EB2WAL+J ) «D2RHOWXDELX=ATHIK
V2OLKACIVZOLN+d) = DELX®A2PLPECIA2PLIP+J)

APEC = WINOWxY/A2PIPECIAZPIP+J)

KFTHRIF2THI+J
F2THIK(KFTHY=0.5a¥sALOG((Y+YTHECK) /1Y)
KFTH=1F2THJ+J
F2THIK(KFTH)=0.5/CI9P1/DELX*ALOGC(2.0%R2)/ (R1+R2))
KFTH=IF2TIN+4
F2TINS(KFTRI=0.5/CIPI/DELX=ALDOG{(R3I/R2)
KFTH=IF2THL+J
F2THLKC(KFTHY=0.5/CIPI/DELX*ALOGC(2.0*%R3) F(R2+R3))
FSURF = Q.5/CI9PI/DELX/R3

FIMSU = 0.5/C9PIJDELY/R1

FWALL = 0.5/CPI/DELX/R1=F2THIK(IF2THI+J)

c PLPE NODE LOGP

00 800 1 =32, M
I1=1-1

IFS = L2NODECIL2ROD+LZPIPECIL2PIP+1)+J)
IJK = IT2HA + L +IF§

10Kt = IT2NA + I1 +IFS

ITERATION =z®x STEP ®***x
DBTAIN PREDICTER FOR AVERAGE COOLANT TEMPERATURE

[z N NNyl

T2NACIJKY = T2HACLJK1) = (1.0 - 1.E-8)
TIN = T2HACIJKT)

TOUTP = 0.5 = (TIN + TATH)

TOUT = TOUTP

TOUTO = TQUT

TBAR = 0.5 = (TIH + TOUT)

TBARP = TBAR

TINS = TATH = (1.0 + F1EMXP)

TINSP = TIN5

TWAL = THARP

TWALP = TWAL

TIHA = 0,5 * {TINSP + TWAL)

TINAP = TINA

EIN = ENTHTH(TIR)

RESIDP = 1.E10

KOITR = 0

EIN = HCAPIL(TZNA(LIJK1)) = TZNACIJKED
EDUT = HCAPICC(T2NACEJK)) = TZNACLJK)
EIN = ENTHEHC(TZNAC(LJK1))

EOUT = ENTHIHC{T2HACIJKY)

ITERATIDN =sxx STEP 0 zmxxx
OUTER ITERATION LODOP

= SO emo, e,

¢ CONTINUE
T1 = TIH
T2 = TATH
HA = HETRIA (TINSP , TATH)
HRI = CORDIN (TIHAP)
HEP = CORDTK (L3,TWALP)
AK = COND1K (TBARP)
€ = HCAPIC (TBARP)
ANU = VISEIN (TBARP)
PEC = APEC*C/AK
PR = [ = ANU J AK
RE = APEC / ANU
ANUS = ANUSIUCPEC,RE,PR,2)
H = ARUS = AK ¢ Y
FACTR = F2THJRCIF2THI+J)JHKP + F2TINSCIF2TIN#®4YJHKI + FSURF/HA +
1 FINSU / H + FWALL / RKP
FACTR = W2HOW * FACTR
FACTR = 1.0 ! FACTIR
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TIKE<13:46:18> DATE<11/12/87>
T107D.S5CL2.E5.DATA
MEMBER NAME PWHR

ITERATION sx=x STEP A xz=xx
CALCULATE OUTLET AND AVERAGE .COOLANT TEHPERATURE

aocoo

KITR = 0
50 CONTINUE
EQUT = ENTH1H(TOUT}
[ EIN = HCAPIC(TZNACEJKL)) = T2HACLJK1D
3 EOUF = HLAPIC(TINACLILKDY ¥ T2HALIJKD
RESID = £QUT - EIN + FACTR=(TBAR-TATH)
IF (RESID.GE.0.Q) THEN
T1 = TOUT
ELSE
T2 = TOUT
END IF
TOUTP = TOUT
TOARP = TBAR
TOUT = 0.35%(T1+7T2)
TBAR = 0.5 = (TIN + TOUT)
EPS = ABSC(TOUT-TOUTPYJTOUTP)
IF (EPS.LE.F1EMXP) GO TO 100
KITR = KITR + 1
IF (KITR.GE.ITRHMAX) THEN
ERR = *A*
GD TO 900
ELSE
GO TO 50
END 1F

ITERATION =xzxx STEP O =xxx
CALCULATE INSULATER SURFACE TEMPERATURE

=, ;O

00 CONTINYE
4CO0L = W2HOW = (EIN-EQUTD
FACTR = QCDOL *FSURF
KITR = 0
120 HA = HETRIA (TINSP , TATH)
120 CONTINUE
TIHS = TATH + FACTR [ HA
EPS = ABSC(TINS-TINSP)/TINSP)
TIHSP = TINS
If (EPS. LE .F1EMXP) GO TO 150
TIHSP = TINS
KITR = KITR + 1
IF (KLITR.GE.ITRMAX} THERH
ERR = ‘B’
GO T0 900
ELSE
GO TO 120
EXD IF
50  CONTINUE

ITERATION =xxx STEP [ xwxx
CALCULATE AVERASE TEMPERATURE OF INSULATER

TINA = TINS

TINAP = TINA

FACTR = QrO0L & F2THLKCEF2THL+JD
KITR 0

c220 HKI CONDIN (TINAP2

220  CONTINUE

TINA = TINS + FACTR / HKL

EPS = ABSC(TENA-TINAP) /TINAP)
TINAP = TINA

1F (EP5. LE .FE{EMXP} G0 TO 250
KITR = KITR + i

1f (KITR.GE.ITRHAX) THEH

IGO0 e

ERR = 'L~
GO TO 900
ELSE
G0 To 220
END 1F
250 CONTINUE
[
[ ITERATION ==wx STEP D =xzxx
c CALCULATE PIPIKG WALL TEMPERATURE

— 265 —



PNC TN9410 87-143

TIME<13:46:18> DATE<11/12/87>

T107D.55C1L2.C5.DATA
MEHBER HAWE PWHR

€320
320

350

o0

2000
800

900

1000

U LY B P )

FACTR1 =
FACTRZ =
FACTR1 = ACOOL = FIKRSU
FACTRZ = @COOL * FWALL
KITR = 0

HXI = CONDIN C(TINA)
HEP = CONDTK (LS, TWALP)
CONTINUE

TWAL = TINA + FACTR1 / HKP + FACTR2 / RKI
TWAL = TBAR - FACTR1 f H - FACTRZ / HKP

EPS = ABSC(TWAL-TWALP>/TWALP}
TWALP = TWAL
IF (EPS. LE .F1EMXP) GO T8 350
KITR = KITR + 1
IF (KITR.GE.ITRHAX) THEN
ERR = ‘D*
G0 TO 900
ELSE
G0 TG 320
END IF
CONTIHUE

ITERATION #x2x STEP F sssx

EPS = (TOUT - TOUTO) / TOUTO
IF (ABS(EPS).LE.FiEHXP) &0 TO 70O
KOITR = KOETR + 1
IF (KOITR.GE.LTRMAX)> THEH
ERR = *F*
GO TO 900
ELSE
TOUTO = TOUT
G0 TO 10
END IF
CONTINUE
T2NACLJIK) = TOWT
T2WALL{IT2WAL+IFS+I1) = Tual
T2INSACET2INA+IFS+I1) = TINHA
T2ENSSCIT2INS+IFS+I1) = TIHS

WRITE (98,2000) I,TOUT,TWAL,TINA,TINS

FORMATC(1H ,13,4F12.3)
CONTINUE

RETURN

CONTENUE
WRITE(L90UT,1000) ERR,J,1

FORMAT(’ RexXXEkSXIXXXRARXEAXNKEE

R
. n SUBROUTINE PWHRES
tox
. PIPE NUMBER=’,13,6X,"
+w NODE WUKBER=’,13,6%,°
r =

STOP

END

— 266 —

0.5 = QCO0OL 7 CY9PI / DELX = ALDGC((2.0%R2)}/{R1+R2})
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(1) BEFFERAN—FRyw2HVEFN

TIHE<10:24:50> DATE<10/24/87>

TI07D.5SCL2.C5.DATA

HEMBER HAME

GOPLP

*[D GDPIP
T IR R A AR E EEEEN IR E K E R XA EA XX A TR IR ITA XA E T XA XTNEIE
B

x; GUARD PIPE WODEL I¥ PRIMARY LOOP

=f

w/ CODED BY A.YAMAGUCHI

z/ DECEMBER 10984
=/

=/

![ R N R N N R A A Ak A T A A R R XA KRR AR MR R R XA ERN AR AR
B AR RN XN A R XXX IR AT LR RN ETN R ESA BN EIRE IR EE R XA RE KX
=/
T CORHON BECK
x!
T IR R RN AN RN NN AN AR FEAE B AR CA KRB A ARG ERRRARE
=CD /GVSL1Y/
COMNON [6VHOD1/ 1GVOPT
EOMKON [GVHODP/ IV1GP ,I1F1UKY ,IF1GP ,IVIHIP ,I1Z1HAP
COMMDN /GVHDOL/ LV1GP ,LF1UNV ,LF1GP ,LVEHIP ,LZ1MAP
COMHON fGVYMODU/ 26V, 2GP , VIHIP , Z1HAP , VIHAXP,
1 DRGVG , DRGVIE, CRGY , F1GP1 , F16P2 , F1GP3 ,
2 GVPHT (10} , GUVTCI0) » GPVT(10)
DIMENSION VIGP(1}, FIUNCV(1), F1GP(1), VIHIGP(1), Z1MAGP(1)
EQUIVALENCE ¢ COVDIMC1), VIGP(EY
1 FIUNCVC1Y, F1GP{1) , VEHIGP(1), Z1HAGPC(1) )
Xf KRR T R ERRERRE R IR R KRG XX L ER R AR B LR RS RS L KB A R A TR LR X EKER X
ey
#/ BLOCK DATA
=y
Al RN AR KRN R LR KR E LA R AKX B XA KB AERE XA ERREEEET KR EE
=INSERT BLKDAT.200
®CALL [GVSL1Y/
L
C DATA FOR MONJU GUARD PIPE
¢
DATA YIMIP /2.0/, F1GP1 /0.0 7, F1GP2 /0.610193826/, F1GP3 0.0/,
X 21MAP 8.5/,
X YIMAXP /15.93/, DRGYG /0.032/, DRGVIO /0.89f
DATA GVPHT/0.0 , 0.904 , 1.8 , 5.7 , 7.0 , 7.62 , 7.9,
1 8,3, 8.4 , 8.5/,
p GVVT/35.0 , 42.27 , 53.83 , 91.68 , 115.70 , 123.55 ,
3 129.24 , 136,62 , 138.21 , 139.80/,
4 GPVT/2.0 , 4.2 , 5.8 , 10.8 , 12.6 , 13.76 , 14.50 ,
s 15.29 , 15.81 , 15.93f
B NN RN A RS RS AN R KA N KIS IR NI R X RY
=/ NAHELIST INPUT
B REREREESXE R NSRRI EER KRR AR KRR UB AR ER T AR RE AR TR KERN LR LR
®INSERY CRORYR.18
=CALL JGYSLIV/
€
Cxxxxxx VARIABLE DESCRIPTIONS
€  EGVOPT : LF E@ 1 YHEN USE SECOND DRDER POLINOMIAL FURCTION

€ IF EG O THEN USE HIGHT VS VOLUME TABLE

C AS THE RELATION BETWEEN GUARD VESSEL/PIPE AND THE SODIUM

C HIGHT

£ ViIMIP : GUARD PIPE VOLUNE BELOW ZERO LEVEL

C F1GP1 : COEFFICIENT OF THE

c F16P2 : COEFFICIENT OF THE

c F1GP3 : COEFFICIENT OF THE

c 21BAP : MAXINUM SOOIUM LEVEL IN THE GUARD PIPE

C VIMAXP : HAXIHUM SODIUM VOLUME IH THE GUARD PIPE

C DRGYG : GAP WIDTH OF THE SEPARATION STRUCTURE

C DRGYID : INHER DIAMETER OF THE CIRCULAR GAP

C

HAMELIST [fGYMOD/ 1GVOPT , VIMIP , F1GP1 , F1GP2 , F1GP3 ,

1 Z1MAP  , VIMAXP , DRGVG , DRGVID , GVPHT , GVVT ,
2 GPVT

*BEFORE CRDR9R.128
READ (4,GVNOD)

WRETE(G ,GVHOD)
B R ER KRR AT LSRR E R RS AKX ER L IAB R R RAREERIERERTEE
x/
*/ RE-START; READ AND WRITE
=}

EFAE 23 FE3 2223223322223 PR LSS PSR A R R F R PR YL

=]NSERT SVCHTP,26
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TINE<10:24:50> DATE
T107D.55CL2.C5.DATA
KEMBER NAME GDPIP

<10/24/87>

CONMON /GVHODU/ UGYSL(41)
CONMOR JGVMOBP/ EGVSL(S)
COMMOK /GVMODL/ LGVSLLS}
COMMON /GVHOD1/ LEVHOBC(1)
=BEFORE $AVEST.30
VRITECNSAVE) UGVSL
WRITE(NSAVE) 1GVSL
WRITECNSAVE) LGVSL
WRITE(NSAYE) LBVHOD
ABEFORE RESTST.48
READ CHSAVE) UGVSL
READ (HSAVE) IGVSL
READ ¢NSAVE) LGVSL
READ (NSAVE) LGVMODD
tf !I‘ﬂlll'llll“’*:“‘3“**"**3!!!’!!Kl"'ll!"ﬂ#K*t**!“’!‘!’ll!!,!ﬂl
/
xf SUBROUTIHE READIR
*/
t’ *!ﬂl"flt"t*3:‘*3?‘*3318#‘!!!!llxl!ll*l:lxli#‘x‘*!3*‘*‘*’*"!’!!""
*INSERT READIR.196
N1EG = H1E@ + N1LODP
=z} I38!*’*’**l!l!’xlllllll!l!ll88**3‘**‘3!!!!l!!lltl!l!‘!'l*Il!xﬂt*’!*tt
]
) SUBROUTINE CALCIR
oy
-7, 83!8*3*8**8’l!l!llllIlﬂlll!t*ll‘a!3‘**,3,**ﬂ!l!llllIl'ﬂ!!l****I*“***
SINSERT CALC1R.43
*CALL /GYSLIY/
*INSERT CALTIR.223
LVINIP = N1LOGP
IVIMIP = NPNTOU(S8H VIHIGP,LVINIP, H4)
LF1G6P = 3=N1LDOP
IF16P = NPHTOU(BH  F1G6P,LF1GP,M4)
LZ1HAP = NiLODP
IZ1HAP = HPNTOUCBH Z1HAGP,LZ1MAP,M4)
*INSERT CALG1R.229
LF1UNY = N1LOOP
IF1UNY = NPHTSU(BH FIUNCV,LFIUNV,H4)
LV1GP = N1LDOP
IVIGP = NPNTOUCBH  V1GP,LVIGP,Ha)
=] I8*'11*!KIKlll!!llt!'**‘ﬂ**ﬂ"*llllll!*'l*'****31‘****1*!*!’!!!*-!!!!

=t

xf SUBRQUTINE INITLT

%]

B WII!3*3*!!1!*llllﬂlﬂl**:*tt“**!’l!‘lllll!lltl****3****!***’****‘**#*
*INSERT INITHT.64 n

*CALL /GVSLIYY

=INSERT INLIT1T.386
VIGP(IV1GP+K) = D.

®IHSERT IRIT1T.39%8
VIKIGP{IVIKEP+K) ViKIP
ZIMAGPCIZ1KAP+K) I1HAP
FIGP{IFEGP+1+3*(K-1)) = F1GP1
FIGP{IF1GP+2+3%(K-1)} = F1GP2
F1GP{IFIGP+3+3x(K-1)) = FiGP3

CALCULATE PRESSURE LOSS COEFFICIENT OF REACTOR G/V
SEPARATION MECHAHISH

oo o

XL = 1.0
ARGY2 = COPI = DRGVS = DRGVID
ARGVZ = ARGVZ x ARGV2
CRGY = 0.3 = XL I/ ARGY2
=r 3!88‘***illllll!lllﬂl!l‘!*!t*‘*!l’!ll!l"BI*8*3‘**tt‘!‘!ll!l!l!l!ll‘l
x}
X/ SUBRDUTINE EQIVIT
xt
=} ’*:***8*!"ﬂlKl!ll!ﬂl'x!t!*I*‘!ﬂKlllI%I!***!*!*!‘!li*k*ll!ﬂ!*lll!llll
*[NSERT EQIVIT.54
®CALL /GVSL1Y/
®INSERT EQIV1T.99
KK = KK ¢ 1
Y1CIY14KE> = VIGP(IVIGP+K)
xINSERT EQIViT.159
K& = KK + 1
VIGPCIVIGPHK) = Y1C(IV1+KK)
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TIHE<10:24:50> BATE<10/24/87>
T107D.83SCL2.LS.BATA
HEMBER NAME GOPIP
*INSERT E@IV1T.198
KK = KK + 1
YIDYDTCIY1DYD+KK) = FIUNCVCIFIUNV+K)
![ R R R L R I A R K R X AR N R A R R A AR R A XTI EXAEETXRTTIX R
=]
®] SUBROUTINE GVSLIT
=]
B AR RN R A AR N N R RN RSN NN RA N RETRREE Y
®INSERT GVSL1T.46
*CALL FGYSLIYY
=DELETE GVSL1T.68
IF (VGV.GE.VIHAX) THEN

VGV = VINAX
VIGV(IVIGVHK) = V1HAX
END IF
=INSERT GVSL1T.72
C IF (IGVOPT.EQ.$> THEN

IF (1GVOPY.EQ.1. OR .IGVOPT.EQ.3) THEH
*DELETE GVSL1T.73,76
IF (VGV.LE.VHINY GO TO 200
00 100 IGVP = 2 , 10
IF (VGV.LE.GYVTCIGYP)) THEN
26Y = GYPHT(IGVP-1) + (GVPHTC(EGVP)-GVPHT{IGVP-1))
1 BVGY-GUVTLIGYP-12 )/ (GYVT(IGVPI-GVVT(IGVP-1)}
G0 19 200
ELSE
IGV = THAX
&0 T9 100
END IF
100 CONTIRUE
200 CONTLRUE
ELSE
IF(VGY.GT.VMIN)Y 26V =
1 F1GVC(IF1GV+1+3x(K-1)) +
2 F1GVCIFIGY+2+32{K-1) Y2 (VGV-VHIN) +
3 F1GV{IF1GV+3+3x(K-1) )= (VGV-VHIN) = (VGV-VHIN)
IF(ZGV.GE.ZHMAX) ZGV = ZMAX
END IF
=INSERT GVYSLIT.?7
£
c 1K GUARD PIPE
c
JCKGP = 0
c IF (L1GV(IL16V#+K).EQ.2) THEHW
IF C(IGVOPT.LT.2) THEN
VGP = V1GP(IV1GP+K)
IMAXP = Z1MAGP{IZ1HAPHK)
VHINP = VIMIGP(IVIHIP+K)
IF (VGP.GE.Y1MAXP) THEN
VGP = V1HAXP
VIGP{IVIGP+K) = ViHAXP
JCKGP = 1
END IF

COMPUTE ZGP

[ =

IGP = 0.0
IF (IGVOPT.EQ.1) THEHK
IF (VGP.LE.VHINP) GD TD 400
DO 300 IGVP = 2 , 10
IF (VGP.LE.GPVTCIGVP)) THEN
IGP = GVPRTCIGYP-1) + (BVPHT(IGVP)-GYPHT(IGVYP-1))
1 2(YGP-GPVT(IBVP-1) )/ (GPVTCIGVP) -GPVT(LGVP-1))
GO TO 400
ELSE
ZGP = ZMAXP
G0 Td 300
END 1F
E{i] CONTIKUE
400 CONTINUE
ELSE
IF(YGP.GT.VHINP)Y 2GP =

1 FiGP(IF1GP+1+3%(K-1)) +
2 FIGP(IF1GP+2+3¥(K-13)*(YVGP-VHLIHRP) +
3 FtGPCIF1GP+3+3%x(K- 1325 (YGP-VHINP) T (VGP-VMINP)

EHD If
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TIHE<10:24:50> DATE<10/24/87>
T107D.SSCLZ.C5.DATA
MEMBER HAME GDPIP
1F(ZGP.GE.ZHAXP) THEN

2GP = ZHAXP
< JCKGP = 1
END EF
END IF
*INSERT GVSL1T.B83
C IF C(L1GV(IL1GV+K).EQ.2) THEN

IF ¢IGYOPT.LT.2) THEN
IF(ZGP.GT.Z1BK{IZ18K+K))
1 PIEXTRCIPIEXT+K2= P9ATH + (ZGP - Z1BKC(IZ1BK+X))=(RHO=CIGRAV)

CONPUTE FLOY RATE FROM GUARD PIPE TD GUARD VESSEL

[z e Nl

1F (IGP.GE.IGV) THEW
WGPGY = CIGRAV = RHO = RHO / CRGY
WGPGV = WGRGV * (2GP - 2GV)
WGPGY = SQRT(WGPEY)

ELSE -
WGPGY = CIGRAV % RHO % RHD / CRSV
WGPGY = WGPGY x (ZGV-26P)
WGPGY = - S@RT(WGPGV)

END IF

COMPUTE F1UHCG AND F1UNCP

on

DELY = {W1PIPE{IWiPIP+JEK+NP)-WIPIPE{IWIPIP+JBK+1+HP))
1F (JCKGP,.Ea,.0) THEN
FIUHCG CIF1UKG+K) = WGPGY / RHO
FIUHEV (EFIUNVHKY = (DELW - WGPGV)Y J RHOD
ELSE
DELGP = DELW - WGPGY
IFC(DELGP.GT,0.03 THEN
FIUKCG (IF1URGHK) = DELW f RHO
FIVHCYCLFIURV4KD = 0.0
ELSE
FIURCG(IFIURG+K) = WGPGY / RHO
FIUHCVC(IF1UKV+X> = DELGP / RHO
END IF
END IF
ELSE
#INSERT GYSL1T.90
END IF
PR T PR LR SR T oA b e 2 et e 2 e R e P R e PRI P AT S R e £ et e 2 il
=}
xf SUBROUTINE WRITIT
*f
B/ AREARATEERELERRAKARRARLR xxyXX REERGEARER KRN XX KT ER KX
*INSERT WRIT1T.18
*CALL fGVSLIYY
¥CALL /T62/S
*INSERT WRIT1T.283
WRIFE(L9OUT,140) Z6MALY , PGCGAS , IGV , IGP
140 FORMAT /436X, S0D1UM LEVEL IN REACTOR VESSEL =‘,F15.4,*(M}*/

1 36X, COVER GAS PRESSURE 22, F15.4,1(PAY ]
2 36X,7S00JIUN LEVEL IN GUARD VESSEL =/,F15.4,7(M)}*J
2 6%, SO001UH LEVEL [N GUARD PLPE =r,F15.4,7(H) ")
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(8) MMBRBAZTE 7N

TIME<10:24:50> DATE<10/24/87>
Ti07D0.58CL2.CS.DATA
MEMBER NAHE IHX

21D IHY
X/ R EREERE TR EEEEI A KRNI TR REA TN RSN ERE R KT AR R EA YR ERRTHTARE
=/ SUBROUTINE NU CORELATION

L T T T e T e e T P R TP e 13
*DELETE IHX15.145

AKUSP = ANUSZUCPE?, 1)
=DELETE IHX15.148

AKUSS = ANUS2UCPES,2)
*DELETE IHX1T.1935

ANUSP = ANUS2U(PEP,1)
=DELETE INX1T.367

ARUSS = ANUS2U(PES,2)
=DECK ANUS2U

FUNCTION AMUS2U(RPEC,I1)

[
PEC = ABS{RPEL)
C
Ceaesx HUSSELT NUMBER CORELATION IN IHX
[ FROM PHC SH941 B84-115
C
IF (1.E®.1> THEHW
C
[ PRIHARY SIDE
%
IF ¢PEC.GE.50.0) THEXN
ANMS2L = 0,625 = PECax0.4
ELSE
IF (PEC.GE.40.0} THEN
ANUS2U = 1.5 + G.14886%(PEC-40.8)
ELSE
IF (PEC.GE.32.3) THEN
ANUSZU = 1.5
ELSE
ANUS2U = 4.673E-3 = PEC>%1.661
END LF '
END IF
END IF
ELSE
C
C SECONDARY SIDE
c
IF (PEC.GE.123.0) THEN
ANUS2U = 0.625 = PEC*®0.4
ELSE
ANUS2U = 1.2E-3 ¥ PEE¥¥1.7
END 1F
END IF
c
C KUSSELY NUMBER HUST BE GT. 1.0
C
IF (ANUSZU.LT.1.0) ANDS2Y = 1.0
RETURN
END
E] RN RN AN E A LRI AR R LAXLXLEAXLIR LA XXX KA RN REIRR
*f SUBROUTINE ILHX1S
B[ RTEXRERLAERTXXLXXTAXREREX LR R R XA TIXREN ERERATRLEREREL %
*INSERT IHX1S8.123
ALPHA = 0.5

*DELETE IHX1§.126,127
TPBAR = ALPHA®TPI + (1.0 - ALPHAY®TPOD
TSBAR = ALPHA»TSI + (1.0 - ALPHAX=TS0D
xDELETE IHX15.167,168
G1=BETAW*CPBAR
G2=-W2REF (KWZREF)=®CSBHAR
CIHX=B=xC/ (B+C)=®(G1+G2) } (G1*G2)
ALPHA = (1.- (1. +CIHXY®EXP(-CIHXYIJCINX/{1.-EXP{-CIHX))
1F C(ABSCCIHX>.LT.Z9MIN> ALPHA = 0.5
TPBAR = ALPHA=TPI + (1.0-ALPHA)Y®TPO1
TSBAR = ALPHA=TSI + (1.0-ALPHAI=®TSD1
RI EXEE R AR AN E R N R N AN R XA A KR LR XA XX IR T XX ENEEXINE R EEE RN LIRS
x{ SUBROUTLHE LIHX1T
K] BEEREEERLREKERERLE KRR EREEAREREKERAKRE AR RYEE AR E AR R KRR E XK KR EE RS
®INSERT IHX1T.48
*CALL LOHS
*E,IHX1T.79
FP=,5xY{TUB2*ALOGC2, xY1TUB2/ (Y1TUB1+YITUB2}}
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TIME<10:24:50> DATE<10/24/87>
T107D.5SCL2.CS.DATA
KEMBER NAME 1HX

F5=,53Y1TUBT=ALOGCCYITUBL+YiTUB2) /(2. %Y1TUB1))

=D, IHX1T.126

DELY = X1PIPECIXIPIP+JIHX)I/FLOAT(NMYY

XL = X1PIPECIX1PIP+JIHX)

*],IHX1T. 143
T1HA1 = TIPRACITIPHA+1)
=1, IHX1T.163
TINAN = TEPNACITIPHA+K)
#1,IHX1T. 165
IF (WSP.LT.0.0) GO TO 7O
T
C SECOMDARY IHLET
[
TBAR = .SE(TZINCIT2IN+K) + T1DOWN{IT1DOW+K))
EX = H*ABSCWSPI/(DENS1D(TRAR) =V2DOVN)
IF (L1FOIR.EQ.1) THEN
EPDOWHCIEPDDW4K) = E2PIN
ELSE _
EPDOWNCIEPDOW#KY = (E1D0WNCIE1DOW#K) +EX®E2PIN){(1.+EX)
EMD 1F
TPDOWNCETPDOWK) = TEMP1TCEPDOWNCLEPDOW+K))
C
T8AR = .5=({T1DOWNCITtDOW#X) + TINASCITINAS+IZ2+N))
EX = H=ARS(WSP)J(DENS1D(TBARY*V2PLEN(1))
EIPNASCLE1IPHS+N) =
1 ¢ ETNASCIETHAS+I2+NY + EX=*EPOQUNCIEPOOW+K) D (1.4EX)
TIPNASCITIPHS+H) = TEMPIT(E1PNASCIE1PNS+N))
TIHASN= T1PNASCITIPHS®N)
¢
GO 10 75
C
70 CONTINUE
C
4 (REVERSE FLOW-SECONDARY OUTLET)
c
TBAR = S5®(TAINASCITINAS+IZ2+1)+T20UTCIT20UT+KY)
RHO = DENS1D(TBAR)
EX = H*ABS(WSP)f(RHOXV2PLEN(2))
E1PNASCIE1PNS+1) = (E1NASCLEINAS+I2+1) + EXXE2POUT)/{1.+EX)
TIPNASCITIPNS+T) = TEMPLTC E1PHASCLE1PHS+D) )
TINASL = TIPNASCITIPNS+1)
c
75 CONTINUE
c
2RI, IHX1T. 170
¢
[ NOW ITERATIOM STARTS.
L
ITIRX=0
ACCL=-.5
c

C GUESS WEW STEP YALUES BY PREVIOQUS VALUES.

Do 172 I=1,K
IL=IEINA+I1+]
IN=IE1PHA+]

IF (¢1.6T.1.AND.WP.GT.0.Y.0OR.{I.LT.N.AND.MP.LE. 0.0 THEN

E1PNACIN) =E1NACIL)

TIPNACITIPNA+II=TIHACITINA+II+1)

ENDEF
IL = ISHELL+]
IN = IT1PSH+I

IF (I.LT.N) T1PSHCIN)=T1BHEL(IL)

IF (C(I.LT.H.AND.WSP.6T.0.).0R.CX.GT.1.AND.WSP.LE.0.2) THEN
IF (I.LT.N) E1PNAS{IE1PHS+I)=ETNASCIEINAS+I2+1)

IF CI.LT.N} TIPNASCITIPHS+I)=TINASCITIHAS+I2+D)

ENDLF

If (I.LT.H) TIPTUBCLITIPTU+I)=T1TUBECITUBE+I)

© 172 CONTINUE
EHHGPR = 0.0
ALPHA = 0.5

11 EHNGHX = 0.0

FDEVHX = 0.0

=D, IHX1T.18%,187
TT=TIPTUBCITIPTU+IP)
TSH=T1PSH{ITIPSH+IP)
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TIME<10:24:50> DATE<i0/24187>
T107D.55CL2.CS.DATA
MEMBER MAHE IHX
TPEAR=ALPHAXTIPHACITIPNA+IIPY + (1.0-ALPHA)=TIPHACITIPNA+IPL)
*INSERT IHX1T.202
EXX = AKP®H/DELX/DELX/RHO/CP
*DELETE IHX1T.211,214
‘ IF €1.6T.1) G0 TO 997
U1=APT=USUBPT CIUSUBP+1P)
TS=T1PNASCETIPHRS+IP)
AKS=COND1KCTS)
AKT=CONDZK(L1STRC,TT)
ANU=VISCINCTS)
CS=HCAP1C(TS)
PES=APES®CS/AKS
PR=CSEANU/AKS
RE=APES/ANU
REP=RE
ANUSS=ANUS1UCPES,RE, PR, 2)
BSUBSTCIUSUBS+1)=
1 1./CY1TUB1/ (ANUSS®AKS) +FS/AKT+HIFLS)
U2=AST=USUBST CLUSUBS+1) ’
G1=WPP=(P
G2=-WSPeCS
CIHX=U1xU2/ CU1+U2) % (G1+62) 161762
IF (CIHX.GT.0.)> THER
ALPHA=(1.- (1. +CIHX)=EXPC-EIHXIITCIHX/ €1, -EXP(-CIHX))
ELSE
ALPHA= CEXPCCIHX) -1.-CIHXY JCIHR/CEXP(CINX)-1)
ENDLF
IF (ABSCCIRX).LT.1.0E-4) ALPHA = .5
997 CONTINUE

c AVERAGE TEMPERATURE

IF CWP.GE.0.) THEN 7
TPBAR = ALPHAXTIPNACIFIPNA+IIP)+(1,-ALPHAYST1PNACLTIPHA+IFD)
ELSE
TPBAR = ALPHA*T1PNA(ITIPHA+IP1)+(1.-ALPHAY*T1PNACETIPRA+IIP)
ENDLF

C OUTLET BOUNDARY

IF (1.E@.NH1) THEN
TRTT = TPBAR - TT
IF (TPTT.LT.29M41IK) TPTT = 0.0
TPTS = TPBEAR - TSH
IF CTPTS.LT.Z9MINY TPTS = 0.0
E1HEW=
1 (E1NACIE1NA+L1+1P1) + EX*EEPHACIEIPHA+IIP) - YI*TPTT -
2 2IaTPTS + EXX®E1PNACIE1IPNA+IIP)) ¢ (1.+EX+EXX)
ELSE
1p2=1p1*2-11IP
FPIYT = TPBAR - TT
IF (TPTT.LT.Z9MIN) TPTT = 0.0
TPFS = TPBAR - TSH
IF (¥PTS.LT.Z9HINY TPTS = 0.0
E1NEW=
1 (E1NACIEINA+I1+IP1) + EX®E1PHACIEIPNA+IEPY - YIXTPTT -
2 ZI=TPTS + EXXCEIPHA(IE1PKA+IIPI+EIPNACEEEPHAXIP2)))
3 J(1.0 + EX + 2.0%EXX)
EKDIF
FDEV=ADS(TEMPITCE1PNACIEIPNA+IP1) ) -TEMPITCE1REWY)
CHNG=ADS(TEMPAT(E1NACEE1HA+I1+IP12)-TENPIT(EINEW))
TNEW=TEMP1T(E1HEW)
T1PNACITIPNA+IP1)=C1, +ACCLI*TNEW-ACCE®TIPNACITIPNA+IP1)
E1PNACLETPHA+IP1I =ENTH1H{T1PNACITIPNA+IPLY)
1F (CHNGMX.LT.CHHG) CHNGMX = CHNG
IF (FDEVHX.LT.FDEV) FBEVMX = FDEV

Lx 3

PRIMARY FLOW INLET BOUNDARY

IF (IIP.EQ.1) THENW
TBAR = S¥(TALHCITIIN+KY +TINACLTINASTI%1))
EX = HRABS(WPP)/ (BENSID¢TBAR)®VIPLEN(1))
EXX = AKPxMJOELX/DELX/RHO=VINA/VIPLENC1)/CP

EINNEW = (E1NACIE1NA+I1+1) + EX®E1PIH +
1 EXX*E1PHACIE1PNA+2)) [/ (1.0 + EX + EXX)
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TIME<10:24:50> DATE<10/24787>

T107D.S85CL2.CS.DATA

KEMBER NAME IHX
TIHNEW = TEHP1TCEINNEW)
FDEV=ABS(TEHP1T(E1PHACIEIPNA+1))-TIHNEW)
CHNG=ABS (TEMPAT(EINACLEINAL1+1))-TINNEY)
TiPHACITIPNA+E)=(1.+ACLLIRTINNEY-ACCLET1PNA (I TIPHA+1)
E1PNACIELIPNA+1)=ENTHIHC(T1PNACETIPNA+1))
IF (CHHGMX.LT.CHHG)} CHHGHX = CHHG
IF (FDEVMX.LT.FDEV) FDEVMX = FDEV

EHDIF

€ FRIKARY FLOW (REVERSAL) IRLET BOUNDARY

IF (I1IP.EQ.N) THEH

. TBAR = .S (TIHACITINA+I1+N) +TIOUTC(ITI00UT+K))
RHO=DENS1DC(TBAR)
EX = H=ABS(WP)/(RHO=VIPLENC(2))
EXX = AKPaH/DELX/DELX/RHO®VINA/VIPLENC2) ICP

EINNEW = (E1HACIE1NA+I1+N} + EX®E1POUT +
1 EXX=TIPNACITIPNA+H-1)) [ (1.0 * EX + EXX)
TINNEW = TEHPIT(EINKEW)
FDEV=ABS (TEMPITCEIPHACIEIPNA+H) Y -TINNEW)
CHNG=ABS{TEMPITC(ETNACLIE1HA+TI1+N))-TINHEW)
TEPHACITEPHA+N) = (1. +ACCL)®TINMEV-ACCLET1IPNACITIPNA+N)
E1PHACIETPHA+H) =ENTHTIHC(T1PNACITIFNA+NY Y
IF (CHHGHX.LT.CHNG) CHNGHX = CHNG
IF (FDEVHX.LT.FDEV) FDEVHX = FDEV
ENDIF
«0, JHX1T.218
=D, IHXIT.220
TNEW=(T1SHEL (1 SHELL+ P +EX*TPBAR) [ (1,+EX>
FOEV=ABS (TAPSHC{ITIPSH+IP) - THEW)
CHNG=ABS (T1SHEL CISHELL+1P)-TNEW)
TIPSHOITIPSH+IPY=(1, *ACCL)} ®*THEW-ACCLRXT1PSHCITIPSH+IPY
IF (CHHGHX.LT.CHNG) CHNGHX = CHNG
IF (FODEVHMX.LT.FDEV) FDEVMX = FDEV
=0,FH%1T,223,333
=D, IHX1T.355
TT = TIPTUBCITIPTU+1S)
=0, IHX1T.357
IF (WSP.GE.O.) THEM
TSBAR = (1.-ALPHA)*T1PHASCITIPNS+IIS)+ALPHA®TIPNASCITIPNS+IS1)
ELSE
TSBAR = (1.-ALPHA)*T1PNASCITIPNS+IS1Y+ALPHARTIPHASCITIPNS+IIS)
ENDIF
*INSERT IHX1T.372
EXX = AKS*H/DELX/DELX/RHD/CS
IF (S9MSTR.GT.S9LOHSY THEN

¥I = 9.0
ELSE
=INSERT IHX1T.373
END IF

*DELETE IHX17.380,383
IF (I1.EQ.NM1) THENM
TTTS = TT -~ TSBAR
IF (YTTVS.LT.29MIH) TTTS = 0.0

E1NEW =
1 CE1IHASCIEINAS+I2+181) + EX=E1PNASCIE1PNS+1IS) + YIsTTTS
2 + EXX*E1PNASCIE1PHS+IIS)) f (1.0 + EX + EXX)
ELSE

1§2=151=2-11§
TTTS = TT - TSBAR
IF (TTTS.LT.ZO9MINY TTTS = 0.0

E1NEW =
1 (EINASCLEINAS+I2+181) ¢ EX®ETPNASCIEIPNS+IIS) + YI=TTTS
? + EXX*(ETPNASCIETPHS+IES)+EIPNASCIEIPNS+1582)))
3 FC1.0 + EX + 2,0%EXX)
ENDIF

THEW=TEMPAT(E1NEW)
FDEV~ARS(THEW-TEHPITCE1PNASCIETIPNS+IS1)))

CHNG=ABS (THEW-TENP1T(E1NASCIEIRAS+I2+4I51)))
TIPHASCITIPNS+151)y=(1 . +ACCL)*THEW-ACCL=T1PNASCITIPNS+IS1>
E1PHASCIE1PNS+IS1)=ENTH1H(TIPNASCITIPNS+IS1))

IF (CHNGMX.LT.CHMG) CHMGHMX=CHNG

IF (FDEVMX.LT.FDEV)Y FDEVMX=FDEV

C SECONDARY FLOW (REVERSAL)
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TIME<10:24:50» DATE<10/24787>
T107D.5SCL2.L5.DATA
MEMBER HAME IHX

C
IFf (II5.EQ.1) THENW
TOAR = .S*(TINASCITINAS+I2#1)+T20UT CITR0UT+KI Y
RHO = DENS1D(TBAR)
EX = HuABSCWSP) /! {(RHO=VZPLEH(R))
EXX = AKS*H/DELX/DELX/RHO=V2NA/VZPLENC(2}/CS
c
EINREW = (E1MASCIE1NAS+12+1} + EX®E2POUT +
2 EXX=E1PNASCIELIPHS+2)) / (1.0 + EX + EXX)
TINHEW=TEHP1T (ELNHEW)
FDEV=A8S(TINNEW-TEMP1T(E1PHASCIEIPNS+1}))
CHNG=ABS(TIMNEW-TEMPET(E1NASCIETHAS+124132)
T1PNASCITIPHS#1)=(1,+ACCLY®*TINNEW-ACCL=T1PNASCITIPRS+1)
E1PHASC(IEIPHS+1)=ERTHIH{TIPNASCITIPHS+1D)
IF (CHHNGHX.LT.CHNG) CHHGMX=CHHNG
IF (FDEVMX.LT.FDEV) FDEVHX=FDEV
ENDIF
C
C SECORDARY FLOW
c
i1F (I15.E@.N) THEN
TBAR = .5=(T1DOWNCIT1D0¥+K) + TINASCITINAS+I2+H))
EX = H=ABS(WSP)/(DENSID(TBAR}®VZPLENC(1))
EXX = AKS*H/DELX/DELX/RHO*V2ZNA/V2PLENCI)/CS
c
EINNEW = C(E1NASCIE1INAS+I2+N) + EX®EPDOWNCIEPDOW+K) +
2 EXX*E1PNASCIEIPNS+N-1)) 7 (1.0 + EX + EXX)
TINNEW=TEMPITCEIHNEW?
FDEV=ABS(TENNEW-TENPIT(E1PNASCIETIPNS+NI))
CHNG=ABSC(TINNEW-TEMP1TCEINASCIEINAS+I24N3))
T1PHASCITAPHS+N)=C1, +ACCLY®TINNEW-ACCL=T1PHASCIT1PNI+ND
EFPHASCIE1PHS+NY=ENTHIHC(TIPNASCITIPHE+N))
1F C(CHNGMX.LT.CHNG) CHNGNX=CHNG
IF (FDEVHX.LVT.FDEV) FDEVMX=FDEV
ENDIF
%D, IHXN1T.385,407
C
|4 TUBE WALL
C
D0 150 I=1,NM1
C
irt =1 +1
It = 1 - 1
TT= T1TUBECITUBE+ID
[
£T = HCAPTC{L1STRLC,TT)
AKT=CONDTK(L1STRC,TT)
RHOST = DEHSTD(LTSTRC,TT?
C
EX = H*xAPT®USUBPTCIUSUBP+1)/CT/BTUBE
IF¢SOMSTR.GT.SILOHSY THEN
Yi=0.
Z1=0.
ELSE
¥l = H=AST=USUBST(IUSUBS+L}/CT/ATUBE
21 = HxAXT/DELXJDELX/CT/RHDST
END IF
%
TPBAR =
1 ALPHAXTIPNACLTIPHA+I) + (1.-ALPHA)ZT1IPNACITIPNA+IPE)
IF (WP,LT.0.) TPBAR =
i ALPHAXTIPNACITIPHA+EPE) + (1.-ALPHAY*TIPHACITIPNA+I)
TSBAR=
1 ALPHARTAPNASCITIPNS+I) + ¢1,-ALPHAYRTIPNASCITIPNS+IPD)
IF (WSP.LY.0.) TSBAR =
1 ALPHAXTIPHASCIT1PNS+IP1Y + (1.-ALPHA)2TIPNASCITIPHS+DD)
[
IF (1.E@.1) THEN
T1PNEW =
1 (TT + EX«xTPBAR + YI®TSBAR + ZExT1PTUBCITIPTU+IPIY)
1 I €1, + EX + YI + 11}
END IF
IF (I.EQ.NH1} THEN
T1PNEW = :
1 (TT + EX=TPBAR + YI®TSBAR + ZIsT1PTUB{ITIPTU+IN1)}
i I 1.+ EX + YD+ 2D
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TEHE<10:24:50> DATE<10424/87>
T107D.55CL2.C5.DATA

HEMBER NAME

iHX

©

(=}

C

150

159

160

165

END IF
IF (I.HE.1. AND .I.NE.MH1) THER
TIFNEY =
1 (TT + EX*TPBAR + YI=TSBAR + ZI®
(TIPTUBCITIPTU+I-1)+TIPTUBC(ITIPTU+IP13)}
1 I (1. + EX + YI + 2.0%Z1}
END IF
FDEV = ABS(TIPNEY-T1PTUBCITIPTU+1))
CHHG = ABS(TIPHEW-TT)
TIPTUBCITAPTU+I)=(1. +ALCLI*T1PHEW-ACCLETIPTURCITIPTU+I)
IF CCHNGMX.LT.CHNGY CHHGMX=CHNG
IF C(FDEVHX.LT.FDEV) FDEVMX=FDEVY

oy

CONTIHUE

ITIHX = ITIHX +1

IF (FDEVMX/CHKGHX.LT.2.0E-2.0R.FDEVHX.LT.1.0E-4) GO T 777
IFCITIHX.GT.60) THEN

WRITE(6,x) 'TROUBLE IN IHX AT T=',51L00P
WRITE(6,%) fFDEVHX,CHHGHX=",FDEVHX, CHHGHX

DO 159 INOD=1,MIHX,1

WRITE(E, ) TIPSH{IT1PSH+INODY ,TIPNACITIPMA+INODY,
1 T1PTUBCITITUB+INOD) ,TIPHASCITIPNS+IHOD)
CONTINUE

CALL EXITHU(8888,8HIHX1T+i+)

EHBIF

ACCL=-.5

FDEYPR = FDEVHX

GO TO 1t1

CONTINUE

IF (4.LT.0.) GO TO 160

PRIMARY QUTLET
TBAR = .5x(T1PHACIT1PNA+NHY+T10UTCITI0UT+K})
RHO=DENSI1D(TBAR)
EX = H=ABS(WP) [ (RHO=V1PLEN(2))

E1POUT = (ENTH1H(T10UTCITI0UT+KY)

1 + (1.-F1BETA{IF1BET+K))®EXZE1PNA{IE1PNA+H)
1 + FIBEYACIF1BET+K)=EX=E1PBYP )}/
1 (1. + BN

E10UHXCIE10UH+K> = E1POUT
T1POUT = TEHPITC(EI1POUT?
T10UHXCIT10UR+K) = T1PODT
GO TO 165

CONTINUE
(REVERSE FLOW-PRIMARY 1HNLET}

TBAR = S®CTHIHCITLIN+KI+TINACITIHA+IT+1))
EX=H®ABS(WP)/(DENS1D{(TBAR) ®VIPLEN(1))
ETPIN=CENTHIH(T1INCIT1IR*K)) +

1 EX*E1PNACIE1PHA+1Y) /(1. +EXD
TIPIN = TEMPIT(EIPIN?

ETINHXCEE1INH¥K) = E1PIN

T1INHXC(IT1INH#K) = TIPIN

E1PBYP = E1BYPLIE1BYP+ K)

CONTENUE

®I,1BX17.408

C

IF {WSP.LT.0.0) GO TO 170

=D, IHX1T.411

TBAR = .S®{T1PNASCITIPNS+1)+T20UT(IT20UT+K)?>

*1,IHX17.418

C

C
C
[

170

C

60 TO 175

CONT1NUE

REVERSE FLOW-SECOMDARY IMNLET)

TBAR = .5x(T1DOWNCITI100W+K) + TINASCITINAS+IZ+N))
EX = H=ABS(WSP)/(DENSID(TBARI xV2PLENCED)

EPDOUNCIEPDOW+KY = E1PNASCIE1PNA+N)
IF C(L1FBIR.EQ,.1) GO TO 171
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TIHE<10:24:150> DATE<10/24/87>

T107B.55CL2.CS.DATA

MEMBER NAME

IHx

EPDOWHNCEEPDOW*K)Y = (E1DOWHC(IE1DOW+K) +
1 EX*E1PNASCLEIPHS+MI )/ (1, +EX)
171 CONTIHUE
TPDOWN (LTPDOW#K> = TEMP1T(EPDOWN{LEPDOW+K))

TBAR = 5=(TZINCIT2IN+KY+TIOOWNCITIDOW+K) >
EX = H#ABS(WSP)/(DENS1D(TBAR) *VZDOWH)
E2PIN = CENTHIH(TZ2IKCITZIN+K)> +
1 EX*EPDDWRCIEPDOW+K)) # {1, +EXD
T2FiK = TEMPETC(E2PEN}
E2INHXCLE2INH+KY = E2PIN
T2IMHX (LT2ENH+K)Y = T2PIN
175 CONTINUE

*D,IHX1T7.420,443

[

C UPDATE VARIABLES

[
TIIHCITIIR+K)Y = T1LINHXCIT1INH+K)
T10UTCITI0UT+K)Y = T10UHXC(IT1DUH#KD
E1BYPCIEL1BYP+K) = E1PBYP
FT1BYP(IT1BYP+K) = TEHP1T( E1PBYP)

po 178 I=1,H

IL=1E1RA+11+}
IN=IE1PNA+L
FDEV=YDELCETPNACIN) ,EINACIL)Y
ETNACILY=E1PHACIN)
IF (FDEV.LT.F1MAXD) GO TO 120
F1HAXH = HHXE1
LIMAXOD=IL
F1HAXD=FDEV

120 CONTINUE
TINACITINA+I1+1I) = T1PHA(LT1PHA+ID
IFC(1.ER.N}Y GO TO 178

IL={SHELL+]
IN=1T1PSH+I1
FOEY=YDEL(T1PSHCIN)Y ,T1SHELCIL))
T1SHEL (EL)=TI1PSH{IH}
IF (FDEY.LT.F1HAXD} GO TO 176
L1MAXD=IL
F1MAXN = HKSHEL
F1MAXD=FDEV
C
176 CONTIHUE
178 CONTINUE
WIPIPE (LWABLF+JINX+HPIPES)=WP
Xl BEEREEEFEEEAEERLRFIELE AR E LR LR TL TR TR AR I TRER AT R AL IEL R AR EE R L
x/ SUBROUTIRE LOOPIT
X R KRR KRN KET TR KR R RN R KRR KRR EIRE IR KRR XRFRRERA N 2R
*DELETE LOOP1T.S54
*)ELETE LODPiY.BS
5 CALL LOOP2T(K)
*DELETE LODPIT.1207
100 CALL LOOP2T{(K)
*DELETE LOOPT.112
=DELETE DRIV9T.223
*BELETE LOOP2T.2
SUBROUTINE LDOP2T(K)
YRR T T P e PR PR T P e P SR P e P T

*/

=/ PLOHS ACCIDENT ANHALYSIS WITH THE ADIABATIC COKDITEON AY
&/ INTERMEDIATE HEAT EXCHANGER

=/

=/ FOR THIS ANALYSIS, MEMBER IHX MUST BE EXCLUDED

*®

K] RERRKEAARME XA AR KRR RS R LR EAXAALERIRRXR XX RRE KX R A F X R XENKERTERE
=CD LOHS

COMHOH /LDHS1LS SHLOHS , S9PHSP , S9NOSG
X R RRRAEEARER RN R RS SR K TR SRR I R RIS RERRERA LR AR R KBS FRTKRERRERE
=/ FOR RESTART FILE
X) EEARKEEEEXERTERAT AL AR LA S RN LR AL R C N ELARE AR IR AT RN AL R LLR
xIKSERT SVCHTP.26

COMMON /LDHS1L/ UBLOHS9(2)
*BEFORE $SAVEST.30
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TIKE<10:24:50> DATE
T167D.SSCL2.CS.DATA
MEKBER NAME IHX

<10/24/87>

WRITE(NSAVE) ULOHS9
»BEFORE REST97.48
READCNSAVE) ULOHSY
B EREARERRAKEREE KRS KRR SRR E AT AR RN AT R R TR X R AT AR TR LR R KSR TRL LR L
! SET IWITIAL VALUE FOR S9LONS
B EEEAREREARRARAFRDEEEE AT AL TR TA LR LT LR UL TR AR LA RRAR AR EXRT IR
=INSERT CROR9R.28
=CALL LOHS
RAMELIST /HOLHXJ SOLOHS ,S9PMSP ,59NDSG
*BEFORE CRDR9R.128
READ (4,NOIHX)
WRITEC(H,NOIHXY
B/ FEEEENEERNEEATER IR LAXREEF AT LRARF AL AR ML LML LFRETTERE IS RECRARRERFFEE
=/ SUBROUTINE PIPE2T
W) FETRAEAXTRLXATLRNLRERRACLELATATITRED EERER EXRXRKER KL
#) ®INWSERT PIPE2T.47
=/ xCALL INTEGY
af =CALL LOHS
=/ *INSERT PIPE2T.113

5f IF(SOHSTR.GT.SOLOHS) THEN

] FOEY = 0.0

2y ELSE

=} ®INSERT PIPE2T.114

=/ END IF

*f FI 2344333543ttt +2 22322333+t o 223238ttt sttt ibstess ]
%/ SUBROUTINE PEIPE1T

Bl EREERRARAREREE AR KRR R E R R IR RN AR MR R AR AR A KRR LR R R AR
=/ ®INSERT PIPEIT.31

*/ *x[ALL INTEGY

=/ =CALL LOHS

%/ =INSERT PIPE1T.109

=/ IF(S9HSTR.GT.SSLOHS) THEN
x/ FOEV = 0.0

&/ ELSE

x/ =INSERT PIPE1T.110

LY END IF

PRI IS TSI TSE 22 PRS2 T 242 s P2 22222 22 S PRS2 E AR IR 222 222 £ 22 2Rt B Lt dd
x} SUBROUTINE DRIVIT

2] FEAEEEKEREARENAAR AR RS IR IR RE R AR A AR LR TR XL ERAE R RN AR R R RN LR K
*INSERT ORiV1T.9

=CALL LOHS

=]

] NOT CALL EQ@IV2T
=]

=DELETE DRIV1T.24
IFCS9MSTR.LE.S9LONS) CALL EQIV2T(2)
=/
=/ NOT CALL FLOW2T
=]
*DELETE DRIV1T.28
IF(S9MSTR.LE.S9LOHS) CALL FLOW2T
K] EERKEKEEEIERAXEELARE AR AL LA R R R LA LR EEAKR R RRAF R LR L EEEREENE KRR XK
L2) SUBROUTINE PUMPIY
¥ FETREREREREEEEEAE LR EEREL AT ER XA LRSI RXERTAERL RS RLCREXEE XA S LA XRAE
#INSERT PUKXPIT.58
*CALL LOHS
xINSERT PUMP1T.63
LFC¢L1POHYCELIPON+K) .EG. 1. AND.S1FLOY.GE.S9PHSP)

1 L1PONYCIL1PON+K) = O
x] AR AN A AT NN EER T A XA XXX IR M EEEEEET R AR AERIENE
2/
®{ LOSS OF HEAT SINK ACCIDENT ANALYSIS
x/ HEAT TRANSFER IN STEAH GENERATER IS NEGLECTED AT
" ARBITRARY TIME
x}
‘l EXEXTEREEREERELAT XA AXEXXXEXETRRNEXEREN ERKEBRXNE EEUKEEXXEXE
wf AR TR RN RN AR NN ER R BRI LXXRXEXTXEEXERITRLE
=/ SUBROUTINE HXHT3T

!I *‘*‘ﬂ*KlaKlI**‘*t****l3*2l!lllﬂlx!x***l'*:‘:“’*3**'**3**‘*"”*3’*‘
#DELETE HXHT3T.132

TAUNEYW = 1.0
xf ***BS!til!lKtﬂ3‘3!!‘*!!*!*!‘*t*l‘*ﬂ!'KllllR!'Sll*l!ﬂ’***!!**lz‘**l!*
xf SUBROUTINE HWS3IC
3[ !‘3‘!***8‘!lll*l’llIII8"331!1*Zt!"!I’*llK!""*"x’**z“‘:‘:‘:!!**
=INSERT HWS3C.14
=CALL LOHS
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TIME<10:24:50> DATE<10/25/87>

T107D.S3CL2.CS.DATA

MEMBER NAME

1HX

xCALL IvBOV/
xCALL INTEGS
xINSERT HWS3C.a2

1F (SOHSTR.GT.SYNDSG) H = 0.0
ﬂ' RN A A R N R AR A R R A A X R E A XA KA X I EXLXXXXAXEE
=) SUBROUTINE ABTW3T
A RN L X RN N TSRS T RIS RN AL RN TR TR AR RS
xIHSERT ADTW3T.15
#CALL LOHS
*CALL INTEGO
TINSERT ADTW3T.46

IF (S9MSTR.GT.59HOSG) THEN

FY$=0.0

GOTO 5401

ENDIF
=INSERT ADTW3T.47

9401 LONTINUE

*’ XX R R R R X R X R X E R A A X R XA XA IR A IR E AR KX IR RN
Y FURCTION ENTL3H
‘f RN RN N R N N S Y NN AT P RN NN MM RS
*DELETE WPROP.398,399
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(9) HUMFLKEHR (IRACS) EF N

TIHE<10:24:50> DATE<10/24/87>
T1070.5SCL2.CS, BATA
HEMBER NAME IRACSM
B RN R R R N R R X I NSNS EE N E S F RN AR A AN R KX
] R RN A RN X R KRR E AR KA E RS RS ANE RS E XA TERABT L
=]
2] INTERFACE WITH SSC AND IRACS
x!
Bl RN AR NN R KRR AN A KN N AR A FE RS X EXC AR E R EEEAXAETERE
X RN AN AN IR RN R R I T AR A R R EER XX E R TR RN TRAN
xLINES, 78
*1D ACS
Y R R R R AR A R N R R RN AN XA EAXE XXX IR RENLLN
x/ FOR RESTART
R AR R K N N AR TR RN R R KRR A AR S E NI AR R R %
=INSERT SVCMTP.26
COMMON /ACPNTR/ IACPNT(24)
COMMON /ACSDAT/ RACSDAC185)
COMMON JACSAIR/ RACSAI(T)
COMMON 7ACSDAL/ IACSDAC12)
*BEFORE SAVE9T.30
WRITE(NSAVE) IACPHT , RACSDA , RACSAI , IACSOA
=BEFORE RESTOT.48
READCNSAVE) IACPNT , RACSDA , RACSAI , IACSDA
%} R K N AN A RS N MM AN R A AN T XXX IR EEE
=t SUBROUTINE ENOZS
lf R AN R R R R KA F AR RGN E A KSR E RSN SRS R N RN R
*B,END25.17
®CALL,ACPNTR
D, END2S.52
60 To 250
=] ,END25.56

C CHECK IF PIPE FLOWS ACS SIiDE
230 IFCJJ.EQ,L2SHINCIL25MI+1)) THEW = TZOUHX (IT20UH+1)
C CHECK IF PIPE FLOWS ACS

IFCIdEQ. LZACSCIL2ACS+1)) THEW = T20UEV(IT20UE+1)

B RN RN RN AR E R AR A AR AR XTI ERRRARNBEEALEN IR

% SUBROUTINE CALCIR
" EEEEX AR AR A CER IR TR KN AE R AR FEAC XN TERNEEED XERRRERK : + 4
=I,CALCIR.15
®CALL,ACPNTR
=], CALC1R.112
LT20AC = N1LOGP
IT2DAE » HPNTOUCBH T20UAC,LT20AC,H4)
LT21IAC = HILOOP
IT2IAC = NPNTOUCBH T2IMAC,LT2IAC,M&)
LT2WEA = 21%N1LOOP
IT2WFA = NPHTOUCBH T2WFAC,LT2WFA,H4)
LT2NFA = 21=H1LOOP
IT2NFA = NPHTQUCBH T2NFAC,LT2HFA,H4)
LT2AFA = 21=H1LOOP
IT2AFA = NPNTOUCBH T2AFAC,LT2AFA,N4)
LT2IAI = N1LODP
IT2IAI = HPNTOUCSH T2IAIR,LT2IAL,M4)
LT20AI = N1LDOP
1T20A1 = NPNT9UCBH T2O0AILR,LTZ0AL,M4)
LT2HPL = 2=H1LOOP
IT2HPL = NPNTOUCBH T2NPLH,LT2MPL,H4)

LT2APL = 2=2H1LOOP

IT2APL = NPNTSU{BH T2APLN,LT2APL,H4)
=1,CALC1R, 281t

LW256 = 2=N1LOOP

IW2§6 = RPNT9UC8H W256,LW25G,H4)

*1,LALCIR.31S
LP2LSA = RiLODOP
IP2LSA = HPNTOU(BH P2LOSA,LP2LSA, M4)
LP2LES = H1LODOP
IP2LSS = NPHT9U(BH P2LOSS,LP2LSS,M4)
*1,CHNG41.769

LL2H = IL2HOT+K

L2HOTCLL2H)Y = L2HOTCIL2HOT#1)
LL2SH = IL28HE+K

L2EMIXCLL2SM) = L2SMIX(IL2SMI+1>
LL2AL = IL2ACS+K

L2ACS(LL2ACY = L2ACSCIL2ACS+T)

—280—



PNC TN9410 87-143

TIME<10:24:50> DATE<10/24787>
T107D.8SCL2.CS.DATA

HMEMBER HAKE

1RACSH

LL2AM = IL2AMI+K
LZAMIX(LL2AH) = L2AMIXCIL2AHI+1)
R RN N A AR R R A AR AR IR IR EXEEE AL SR RXE IR ZX T

rY SUBROUTEIHE REABIR
X! IR T NS A N NN NN RN AR RN R RN AR FETY
*I,READIR.31
*CALL,ACPNTR
«],CHNG4T, 506

LL2HOT = KREF

IL2HDT = NPNTOUCBH  L2HOT,LL2HOT,HMD)

LL2SMI = KREF

IL2SML = NPHTOUCAN L2SMIX,LL2SHI,ND)

LL2ACS = KREF

IL2ACS = NPNTOU{BH L2ACS,LL2ACS  H2)
LL2AMI = KREF
IL2AML = NPNTQUCBH L2AMIX,LL2AMI,N2)

=], READIR.131
LP2PDA = KREF
IP2PDA = NPNT9UCBH P2PDAC,LP2PDA,N4)
LF2L5A = KREF
IF2LSA = NPNTQUCSH F2LOSA,LF2LSA,N4)
LX2ACS = KREF
IX2ACS = NPHT9U(8H  X2ACS,LX2ACS,H&)
LX286 = KREF
Ix256 = NPHTIUCSH X28G,LX286 M4)
LEZINA = KREF
IE2INA = NPNTIU(8H E2INAC,LE2INA HM4)
LE20UA = KREF
IE20UA = HPNTHSU(SH E20UHAC,LE20UA, M4}
LW2ACS = 22KREF
IW2ACS = HPNT9UCBH  W2ACS,LW2ACS, M4)
LY2AIR = Z*KREF
IW2AIR = HPNTOUCBH  W2AIR,LW2AIR,H4)
=] ,CHHG41,598
L=1L2HOT+X
L2HOT (L)=1ALT)
L=1L2SHI+K
L2SHEXCLY=1A(2)
L=I1L2AES+K
L2ACSLL) =IA(9)
L=IL2AMI+K
L2AMIX(L)=IAC10}
=] ,READ1IR.543
L=IP2PDA+K
PZPDACCLI=AC(S)

B AT E KRN R LKA TN AR ARE T AN R REE AT LAE XN R R W RRK
= SUBROUTENE VRFY1R
X{ AEEARARAREEEGREATERFFREEERF LR AR LR LA LA AR AR YRR R EXE R BEARR EEAERLE
*D,CHNG41.742
DIMENSION HAM(24,2)
HCALL,ACPHNTR
*],CHHG4t.T43
X, NAH(21,1), NAM(21,2) J4HL2HD,4RHT
X, NAM(22,1), NAHM(22,2) T4HL2GM,4HIX
X, NAMC23,1), MAM(23,2) J4HLZAC,4HS
X, HAM(24,1), HAM(24,2) FAHL2AM,aHIX
*0,CHNG41.744
2400 IF (L2SGCIL25G+K).LE.NP2} GO TO 2410
=1 ,VRFY1R.127
2410 IF (LZHOTCIL2HOT+K).LE.HP2) GO TO 2420
H1ERR = H1ERR + 1
WRITE (NOUT,3000) MAMC21,1),NAM(21,2) K
2420 IF (L2SHIX(IL2SMI+K).LE.NP2) GO TO 2430
H1ERR® = N1ERR + 1
WRITE (HOUT,B8000> NAHWC22,1) ,HAH(22,2) K
2430 IF (L2ACS(IL2ACS+K).LE.NP2) GO TO 2440
N1ERR = N1ERR + 1
WRITE C(ROUT,B8000) NAM(23,1),NAM(23,2),K
2440 IF (L2AMIX(IL2AMI+K).LE.NP2) GO TC 2500
H1ERR = N1ERR + 1
WRITE C(HOUT,80003 NAM(24,1),NAM(24,2),K
B R EREERRE IR AR X TR R KA TR XX R A F R BB AT AN R KRR EXEN
x/ SUBROUTIME LISTIR
2] RN KAAAREE NN E KA AR X TR AT FAT RN KT R AR KR XA AR XR BTN
=D, CHNG41.T45 .
+ HR1001¢11,2),HR1002(3,2) ,HR1003(5,2),

e
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TIME<10:24:50> DATE<C10/24/87>
T1070.$5CL2.CS_DATA
MEKBER HAME [RACSM
x1,CHNGA1.746
', HR1001¢ 8,1),NR1001¢ 8,2} J4HL2HD,4HT
., NR1001C 9;1),KR1001¢ 9,2} F4HL2SH,4HIX
+, NR1001(10,1),KR1001¢10,2) J4HL2AL,4HS
+, NR1001¢11,17, KR1601¢11,2) F4HLZAM, 4HIX
=], L18T1R.125
., NR1003¢ 5,1),HR1003¢ 5,2) F4HP2PD,4HAC ¢
*1,LIST1R.35
=CALL,ACPNTR
=1, LHNG41.747
+, HR10G1¢8,1),NR100TCA,2), (NOMC %,J),J=1,4), L2ZHOTCILZHOT+IN)
+, NR1001(9,1),NR1001C9,2), (NDHC 1,J},d%1,4), L2SMIXCIL2SHI+IN)
+, NR1D01¢10,1),HR1001€10,2), CRDMC 1,4),J=1,4), LZACSCIL2ACS+1N)
+, HR1001¢11,1),NR1001¢11,23, (NBM( 1,0),d=1,4), L2AMIXCEL2AMI+IN)
=1, LIST1R.345
+, NR1003¢5,1),NR1003¢5,2}, (NDHC 9,4),d=1,4), P2PDALCLP2ZPOA+IN}
=D, BLKDTR.50
DATA N1WORDC21)/10/,M1WORD(22) /37, H1WORDC23) /31,
=B, READSR, 27
sCALL,ACPHTR
%1,READBR.62
W2ACS(IW2AES+1) = AC4)
WRAIRCIWZAIR+1) = A(S)

R} BRI R EERERKE SRR RN A NN IR RS RSN RN REEX KA EE X LR R TR AR

— ey

=} SUBRDUTINE LIST8R
PR T T T T T P e P e o PR S SET P 28 £ 22 PR P
*0,LIST8R.20
DIREHS1ON KR1¢(6,2), NR2(4,2), HNR3(¢9,2), HNR4(5,2),

=], LIST8R. 21
=CALL,ACPNTR
=], LISTBR.42

+, NR3 ¢ 8,1) ,HR3 C 8,2 J4HWZAC,4HS 7

+, HR3 ¢ 9,1),HR3 ( 9,2) J4HW2AL,4HR I
=],LIST8R.91

+, NR3{ 8,12 ,HR3C 8,2), (HOHC 5,43,0=1,4) W2ALSCIW2ACS+1)
+, HR3{ %,1),HR3C 9,2), (NDMC 5,J),d=1,4) ,W2AIRCIW2AIRY1)
=0, BLKDTR.69
DATA  NBWORDC1) [2/, NBWORD(2) /37, NBWORD(3) IS5/
E] AR NN KRR IR A XA B AR AR LR IR R LR AR XXX AR R K
L3 SUBROUTINE LOOP2S
X REEREARAERMEN SR KL EA AR EEETR IR R ML SRR ARG AR K EEARRAREA A TR ERER A
*§,L0O0P2S.22
=CALL,ACPNTR
=[,L00P28.223
W2ZHOWI=W2KOW
*1,L00P258.225
IFCJ.GT.L2HOTC(IL2HOT+1) .AND.J.LE.L2SMIX(ILZSMI+1))
1 W2NOW=W2HOW-W2ACS{IW2ALS+1)
IF(J.GT.L2SMIXCIL25HE+1) L AND.J LE.L2AMIX CIL2AHI+1) )
1 W2NOW=W2ACE(IWRACS+1)
IFCJ.GT.L2AMIXCIL2ANI+1)) WENOW=WZNOW1
xINSERT LDOP2S5.250
[
[ ACCS CALCULATION
c
pO 1250 K = 1 , N1LOOP
IK = IP2LSS + X
P2LOSSCIK) = P2ZLOSS{IP2LSS+1)
IK = IP2PDA + X
P2PDACCIK) = P2PDAC(IP2PDA+1)
IK = IW2ACS + K
W2ACS (1KY = W2ACS(IW2ALS+1)
Ik = IW2AIR + X
W2AIRCIKY = W2AIRCIWZAIR+1)
1250 CONTINUE
[o¢
CALL ACCS52S
B} EEAREENAENEATEATRER AL RF TR EEA R E RSN LA A LRI KE R KR LRN
=/ SUBROUTINE PRES2S
P T T T et et t I EE LTI T PP TS L SR PRSP PPMP SIS PE 3 3 P s T
*B,PRES25.17
=CALL,ACPNTR
=] ,PRES25.64
JACS1 = L2ACSCIL2ACS+1) + 1
=] ,PRES25.71
IPP = IP2IN+JACS1
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FIME<10:24:50> DATE<10/24/87>
T10?70.55CL2.08.DATA
HEMBER NAME IRACSH
PZINCIPP) = -P2PDACCIP2PDA+1)
*),PRES25.79,81
1F{J L EG.L2AMIXCIL2AHI+1Y) THEN
P20OUT(IPP) = PSG
ERDIF
IPPT = IP2IN+J+1
1FCJ.ER.L2SHINCIL25HI+12) THEN
PSG = PROUTCIPP)
P2IK(IPP1Y = P2OUTCIP20UT+L2HOTC(IL2HOT+1))
ELSE
PZIKCIPP1Y = P2INCIPPLY+P20UT(IPZCUT+J)
ERDIF
200 CONTINUE
*IRSERT PRES25.99
c
c P2L0SS CALCULATION STARTS.
C
P2LOSS(IP2LSS+1)=
1 P2OUTCIP20UT+L2ROTCIL2HOT+1)) -
2 P2OUTCIPROUT+L2SMIX(EIL28ME+1))
X/ BRI AR AR NE N X R KA ST AR R E LRI L TR L FA XX E K XRERIR AL
=} SUBROUTINE PRHTIT
PR T T P PR s T e d R P RIS PR EER 2R 2222 E 20 2 2
‘=0, CHNG41.1529
603 FORMAT(//,” W2PIPE=’,10F10,2)
=/ ACS EXISTS
=1, PRNTIT.24
=CALL ACPNTR
2CALL ACSDAT
2INSERT,PRNT1T.121
ACS = W2ACS(IW2ACS+K)
§G = W2SG (IW2SG +K)
AIR = WR2AIRCIW2AIR+K)
WRITE(LIOUT,500> ACS,SG,AIR
500 FORMATCff#1H ,T5,7W2AC8 = *,F10.3/
1 1H ,T5,7¥286 = ’,F16.3/
2 1H ,T5,7W2AIR = *,F10.31)
IST = 20%(K-13+41
LGT = IST + 19
WRITECLIOWT,505)
505 FORMAT(!SFtH ,T9,¢T2WFAC*)
WRITE(L9OUT,510) (T2WFAC(IT2WFA+NN)  NH=IST,LGT}
510 FORMATC(F/1H ,T9,10F10.32
18T = 21%(K-1)+1
LGT = IST + 20
WRITE(L9DUT,515>
515 FORMAT(/f1H ,T9,'T2ZNFACY)
WRITECL9OUT,520) (T2NFACLIT2HFASHHI  NN=15T,LGT}
520 FORMATCS/MH ,T9,7F10.3)
WRITECLOOUT,525)
525 FORMAT{//1H ,T9,'T2AFAC")
WRITE(L90UT,530) (T2AFACCIT2AFA+HN) ,NHN=15T,LGT}
530 FORMATC(//AH ,T9,7F10.3)

ACSIH = TZ2INACC(IT2IAL+K)
ACSOUT = T20UACCITZOACHK)
AIRIN = T2IAIRCIT2IAIHKD

AIRBUT = T20AERCITZ20AI+K)
WRITE(L9OUT,540) ACSIN,ACSOUT, AIRIN,ALIROUT
S40 FORMATC/f/1H LT5,°T2INMAE = <,F10.3/

1 tH ,T5,7T200AC *,F10.3¢
2 iR ,T5,7T2IAIR = *,F10.3/
3 1H ,T5,*T20A1R = <,F10.31)

KK1 = 2®{K-1)+1
KK2 = KK1 + 1
WRITECLIOUT,550) T2HPLNCIT2NPL+KK1) , T2HPLHCIT2HPL+KK2)

550 FORMATC(/f1H ,TS5,PLENUM INEET TEHPERATURE AT WA SIDE = *,F10.3¢
1 1B ,T5,PLENUM OUTLET TEHPERATURE AT NA SIDE = ’,F10.3/)
WRITECLSOUT,560) T2ZAPLH(IT2APL+KK2),T2APLNCIT2APL+KK1)

S&0 FORMATC(//1W ,T5,°PLENUM IHEET TEMPERATURE AT AIR SIDE = ©,F10.3/

1 iH ,T5,PLENUM OUTLET TEMPERATURE AT AIR SIDE = *,F10.3/)
2/ IR ERERR R AR AN IR SR AR E A RN R RTI TR LR AR A AXARXLTA SRR
=/ SUBROUTINE WRIT2T

X] B ERRREEA AN N AR R AR ERFEEERAKEE R EXERXEE KRR AR R KRR XS RERE

*]HSERT WRIT27.14
*CALL ACPNTR
X} RREATEERREEREEETETEEREE KEAEE R AR A AR T IR EEA IR AR R KA E AR RXREE KRR
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TIME<10:24:50> DATE<10/24/87>
T107D.58CL2.C5.DATA

MEMBER NAME

IRACSK

®f SUBROUTINE PAGESY
X} R ENRER R RA AR LTI AR KT REA RS AAA YR T ELLEAEA LA R LA AR R A AR B RS
=DELETE,PAGESY .25, 26
11 FORKATC(1H1,302X,2A4) ,4%,20A4,1%, "PAGE-,15,

1 13X,1084,46X,234,2X,244,F8.3,7 SEC.*1D
P I L T I I TI T e PP P O P P P PP PP P PP P PP LS PPTE 2 2 222 2 12 22 2T T
*/ SUBROUTINE RITE1S
B RERTEAEEATANEXRTFRRAXEA R AR ERA AKX ERAER EARERRER IR R R KRR ERE XN E LR R AR
#DELETE,RITE15.89
*DELETE,RITE15.97
=DELETE,RETE15.103
=DELETE,RITE15,125
*DELETE,RITE18.174
TOODO0 FORMAT(/31X,25(’%*),5%, PIPE NUWBER -,712,5%,250 ="}/
R R EEREERRE NSRRI RN R SRR AR TR KRR XA AR LA ERR RS
L3 SUBROUTIKE RITEZS
#] EREEEAERERARRREAEIEE KA TAERERA ALY AR AP AR TY IR TR XXX R AT KA N GXXANES
=INSERT,RITE25.19
=CALL,ACPNTR
t
*=BEFORE RITE25.31
C

IFCL2ACS{IL2ACS+1) .HE. 0} WRITEC(NOUT, 170003 L2ACS({IL2ACS+1)

®DELETE,RITE25.94

x38X,5X,13,* PLIPES?)
=INSERT,RITE25,95
17000 FORHAT(48X,’AIR COOLER FOLLOWS PIPE NUMBER’,I3)
L1 ¥FYT¥¥Y¥¥y
*=DELEYE,RITE25.47
=DELEYE,RITE25.98
30000 FORMAT(/31X,25C*=*),5X, PIPE HUMBER /,I12,5X,25('*x')}
#f F¥UEFYNFY

*BEFORE,RITE25.52
IF (L2ACSCIL2ACS+1Y .ER. J) GO TD 1050
#INSERT,RITE25.63
c
S ~ALIf COOLER-
c

1050 WRITE (NOUT,41000)
VRITE (HOUT,35000) T2INEV(ITRINE+1), T2OUEVCIT20UE+1D,

1 W2ACS(IW2ACS+1) ,P2PDACCIP2PDA+])
G0 TO 1300
=f VEFVFYANY AIR COOLER
=ENZERY,RETE25.111
41000 FORMATC(/147,63X,7A1R CODLER’/J63X,3( =) ,1X,6('-"))
®[NSERT,RITE25.109
35000 FORMATC(//, 48X, IRLET TEMPERATURE  =',1PE12.5,* K*/
1 48X, OUTLEY TEMPERATURE ~*,1PE12.3,’ K*/
2 48X, 'FLOW RATE =*,1PE12.5,* KG/S*/
3 48X, 'PRESSURE DROP =*,1PE12.5,7 NIN2")
*/ FFEY¥N¥NF EVAPOLATER
*DELETE,RITE25.61,62

WRITE (HOUT,34000) T2INEV(IT2INE+1),T20LEV(IT20UE+]),
1 W2SG(IW2SG+1),P2PDEV{IP2PIE+1)
=DELETE,RITE2S.108,109
34000 FORMAT(//, 48X, INLET TEMPERATURE =r,1PE12.5," K*¢

1 ABX,’OUTLET TEMPERATURE =’,1PE12.5,* K*}
2 48X, 'FLOW RATE =’ ,1PE12.5,’ KG/S'/
3 48X, 'PRESSURE DROP =',1PE12.5,7 HIMZ2’}
=} FYBYFUNE
*DELETE,RITE2§.122

46000 FDRHATC(/
%} AR R RN R R S R A R NS R EEA A XX AREXER LR X AL ERNEG LR XTXEA
%/ SUARDUTINE PBAL9S
YR LTt re r e e B TP TR T P R 2 P P ETER bd S Pt e P LR P TS et RS L
xf *xxxx ACCS FLOY BYPASS POIMT (BETWEEN PIPE1 - PIPE2)
*INSERT PBAL9S.40
xCALL ACPNTR
=DELETE PBAL95.179
WIKTCNEY=(W2REF (KW2REF)-W2ACS(IW2ZACS+ 1D (FILUMPCIFILUM+NLY)
B AR ARE R AR EE AR A TR KA R LR E XX LR KRS E A F R R XL LR K
=INSERT INIT2T.77
=CALL ALPNTR
*ENSERT INIT2T7.126
W2SG(IW2S6+K) = W - W2ACS(IW2ALS+K)
YR Lt Tt rer e e P P PP EPR S P22 RECE LSS E S SR LT LT 23 £ 2 S £
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TIME<1G:24:50> DATE<10/24/87>
T107D.SSCL2.C5.DATA

HEMBER NAME

IRACSH

=] SUBRODUTINE BEFN2T
L T R L Y e T
=INSERT, DEFN2T.3S
2CALL ,ACPNTR
=]HSERT,DEFN2T.43

JHOT = L2HOTCILZHODT+K)

JEHIX = L2SMIXCIL2SMI+KY

JAHLIX = L2AMIXNCIE2AMI+K)
=INSERT,DEFN2T.50

IF(J.GT.JEOT.AND.J.LE.JSHEXD

1W2PIPECIW2PIP+HPIPE+J) = W2SG(IW25G+KY2C2PIPE(IC2PIP+KPIPE+])

IF(S.GT.JSMIX.AND.J.LE.JAHIXY

1W2PIPECIVWZPIP+NPIPE+)) = W2ACSCIW2ACS+K)*C2PIPECIC2PIP+NPIPE+J)
=/ == IXEXTFEE = xxx T T T T e P P T
/] SUBROUTINE PRNTOT
PYRE T P T e T P TR L PP R P PR R e bt e e s e e T L
xBEFORE PRNTIT.37
®CALL ACSDAT
=DELETE,PRNTYIT.76

WREITEC(KROUT,201) SOTIME,S1WCPU,S1ECPU,S3CPY,S0CPY,85CPU,S6CPY,
=INSERT,PRNT2T.153

+ 46X, 1H*, 14X, 9HS0CPU = ,1PE11.4,9X,1H%,/,
LT T T P R Pt e e R e b E et ot 22t b ag o2 T LLe
xf SUBROUTINE IMITOT
T/ EERREEREEREREERAERAAEIEEEEE xEE R ] FEEXXKEREXAXR S EXXX TR
=INSERT INIT9T.20
*CALL ACSDAT
*[NSERT,ENITOT.?1

50CPU=0.0
Sl RREEAEAERREERTETRA TR EUERERREARLR L ER Y LM AU SRRMRLERHL LRI RR R RRRERIER
=/ NAHELIST STATEMENTS
¥ PR RERAEIRETIATTIERAR AL RS MAS AR IR TR IR ETLERER TR EERAERRARR SXR
=]RSERT CRDRIR.18

C
=CALL ACSDAT
[
=CALL /ACSM/
C
MAMELIST JACS/ S2BALS , S52BVOP , S2STRT , N2ACSQ , T2CNST ,
1 S2LHTS , F1ORGN , F1FIHML , NTABLE , TIHTAB , FLWTASB ,
2 TEMTAB , LOADHA , A2STCK , T2ALRE , T2AGRE , T2AllC ,
2 T2A0IC , WZAREF , 82LOAF ,
3 T2ZNIRE , T2HORE , W2NREF , P2AREF , H2STCR , TAw?2 »
4 F25TC1 , AOCROS , DOWET , XONODE , WTHIECK , VODLUM
*BEFORE CRDRIR.128
READ (4,ACS)
WRITECG,ALSY
B HRENAREEENYRETEKEATNER AR ARRKS FEE TR XA EERERRR L AR LA XTETRREEFRRERBE R AR
wf SUBROUTINE PUMP2S
B R EEREEMKKRERERATARR KA FRRRE P E IR KRB AR KEERER KL EATE TR IR IR FENKT
=1, PUNP25.24
=CALL,ALPNTR
*CALL,ACSDAT
=D, PUHP25,.54

100 IF(J.LE.L2SHIXCIL2SHI+1) . 0R.J, 6T, L2AHIXCIL2AHI+1))
1PHPUMP=PRPUMP+POROP (IPDROP+J)
3’ FI PP R3PS R PSS 3334 83 F b ER RT3 333 R3 33222332222 3443 F ¢
®/ SUBROUTINE DRLVOT
B NN AR NN IR XX E R R TR A TR AR B L EA LG RR A TR ERTRRE
*FNSERT,DRIV9T.43 ’
=CALL,ACSDAT
#INSERT,DRIV9T. 206
IF (S1FLOV.LE.S2DACS+SIMINA) THEM
=BEFORE DRIVST.209
ELSE
DO 51 NLP = 1 , HiLDOP
T20UEV (1T20UE+NLPY = T2INEV(IT2INE+NLP}
51 E20UEV(1E20UE+NLP) = E2IHEV(IEZLHE+NLP)
END IF
#«1NSERT DRIVST.210
CALL SECOND(TIME)
CALL AECS2T
CALL SECONDCSITIME)
SOCPU=30CPU+SITIME-TIHE
xf AR EENEEI AR TR AR N AN E A RS NI AR R R K E AR KA AR XN KR LR KR
Y] SUBRQUTINE FUMC2T
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TIME<10:24:50> DAYE<10/24/57>
T107D.85CL2. CS.DATA
MEHMBER NAME IRACSH
®f I‘Iltl!!lSI*:3**"!ﬂ!ﬁ!xl‘ll!lﬂ!!1!!!**’“:’**‘I'll!ll!l!!l!l!*ﬂ!*!l‘l
=INSERT, FUNC2T. 28
t
=CALL, INTEGY
=CALL, TFLOW1
=CALL,ACPNTR
®CALL,ACSDAT
¢
*DELETE,FURE2T.51,53
IF (S1FLOW.LE,S2DACS*SOMINAY THEN
F2UNC2CIF2UN2+K) =
1 (PRINCIP2IN+NPIPE+JP1)- P2OUT (IP20UT+NPIPE+IT) -
2 (P2LOS2CIP2LS2+K) +P2LOSSCIP2LSSHKI D) ¢
3 CXETWO CIX2TWO+K) +X 286 CIX256+4K) )
ELSE
F2UHC2 CIF2URZ+K) =
1 CP2INCIP2IN+NPIPE+JP1}-P2OUTCIP20UTHNPIPE+IT) -
P CP2LOS2 (1P2LS2+K) +P2LOSA CIP2L5A+K) ) /
3 CXRTWOCIX2TWO+K) +X2ACS CIX2ACS+K))
END IF
!.f tt!l*S’*****!333*:!'3!8*ll!‘lllx!ﬂl*ﬂ*!*t*‘**:lllllﬂ!!ﬁf**‘t*t‘**‘t!l
2/ SUBROUTINE LODP2T
E] ATXTFAXXXXAEBABHRMRERLA KX HEEEH EEXETETACEARXEESIXEXEXBHE
=INSERT,LO0P2T. 48 -
¢
=CALL ACPHTR
2CALL ACSDAT

c
*D,LB0P2T.50,267
L1PORS=2
NP=Q
NP1=0

IF (K.GT.1} THEN
B0 123 JK=1,K-1,.1
KP=RP+N2PIPECINZPIP+JK)
NP1=NP1+RIPIPECINIPIP+JK)
123 CONTINUE
ENDIF
H=N2PIPECIN2ZPIP+K)
LEVsL28G(IL25G+K)
LAC=L2ARES(EL2ACS+K)
LHT=L2HOT(IL2HOT+K)
LAH=L2AMIX (1IL2AHI+K)
ESH=L28MIX CLL2SHI+K)

3 FLOW SECTIONS EXIST IN THE 2RY LOOP IN <MOWJU> PLAKT.
<IHX>, <ACS> AND <SG>.
LFIHX, LFACS, LFSE MEAN FLOW DIRECTIDN.

oo o0

LFIHX=1
LFACS=1
LFSG =1
IF (W2PIPECIW2PIP+NP+1).LT.0.) LFIHX = -1
IF (W2PIPE(IW2PIP+NP+LAC)Y.L¥.0.)} LFACS = -1
IF (W2PIPECIW2PLIP+NP+LEV).LT.0.) LFSG = -1
c .
[
Ce<ccccc DOWN STREAMS OF EACH COMPONENTS. 2»>»33>
c
Cxxswxxkx STEAM GENERATOR w»emmpxxxss
c
IF (LFSG.E@.1) THEN
JSTART=LEV+1
JEND=LSH
E2PNACIE2PNA+1)=E20UEVCIE20UE+K)
DO 1 J=JSTART,.JEND
CALL PIPE2T(J, K, uP)
IF CJ.HE,JENMDY CALL END2TC(J, K, HP)
1 CONTINUE
ETEINS = E2NACLEZNA+N2NODECIN2HOD+HP+JENDY+
1 L2HODECILZNOD+L2PIPE(IL2PIP+K) +JEND])
WTEINS = W2PIPECIWZPIP+NP+JEND)
ELSE '
JFIRST=LHT+1
JEND=LEYV
pQ 2 JJI=JFIRST,JEHD
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TIHE<1D:24:50> DATE<10/24487>
T1070.8SCL2.CS5.DATA

MEMBER NAME

TRACSH

J=JERD+JFIRST-JU
CALL END2TCJ. K, HP)

2 CALL PIPE2T(J, K, HP}
VREVSG=-W2PIPECIW2PIP+NP+IFIAST}
EREVSG=E2HACIEZHA+L2NDDE CIL2NOD+L2PIPECIL2PIP+KY+JFIRSTI+1)

ENDIF
C
Ctlttts*!* ,q_[ﬂ COBLER EEERESEEEY
C
IF (N2ACSO(K).EQ.2,.0R.H2ACSD(K) . EQ.3) THEN
EF (T20UACCIT20AC+K) LE.T2CNST) HZACSOCK) = 4
END IF
IF (N2ACSOCK).E4€.4) THEN
T20UACCIT20AC+K) =T2LNST
E20UACCIE20UA+K) =ERTHIH(T2CHSTY
ENDIF
IF (LFACS,EQ@.1> THENW
E2PNACIE2PNA+1) = E2QUACCIE2GUA+K)
JSTART=LAC+1 '
JEND=LAH
DO 3 J=JSTART,JEND
CALL PIPE2T(J K, KP)
1F (J.NE.JEND) CALL ENDRT{J, K,.NP)
3 CONTINUE
ETEINA = E2HACIE2NA+N2NODECINZNOD+RP+JEND) +
1 L2NOPECIL2ROD+L2PIPECIL2PIP+K) +JENDY}
WTEIHA=W2PIPECIW2PLIP+NP+JEND)
ELSE
NH=NZHODE CLHZNOD+J+HP)
E2PNACIE2PNA+NH) =E2INAC(IE2INA+K)
JFIRST=LSH+1
JEND=LAC
b0 4 JJ=JFIRST,JEND
JeJFIRST+JEND-JJ
CALL END2TCJ, K, NP
CALL PEIPE2T(L,K, NP

4 COHTLINHUE
EREVAC = E2NACIEZNA+L2NODE(IL2NOD+L2PIPECIL2PIP+K)+JFIRSTI+1)
WREVAL = -~W2PIPECIWZPIP+NP+JFIRST)

ENDIF
[
[ =xxERXXK IHX ERRETEXXES
[
IF (LFIHX.E@.1) THEN
C

C ....... CAELCULATE TEMPERATURE AT THE MIXING TEE caansnn
C
QMXTEE=0,
WHXTEE=0.
TSGaTEMPIT(ETEINS)
TAC=TEMP1T{ETEINA}
IF {LFS8G.EQ.1) THEN
WHMXTEE = WMXTEE+WTEINS
QMXTEE = QHXTEE+WTEINS*ETEINS
EHNDIF
IF (LFACS.EQ.1) THEM
WHATEE = WHXTEE+WTEINA
QHATEE = BHXTEE+WTEINA®ETEINA
ENDIF
EMXTEE =QHXTEE/WHXTEE
E2PRACIE2PHA+1) = EMXTEE
JFIRST=LAH+1
JEND=NZPIPECINZPIP+K)
DO 5 J=JFIRST,JEND
CALL PIPE2T(J,K NP
5 CALE END2T(J,K,NP)

C
CALL IHX1TCK,NP1,NP}
C
E2PNACLE2PHA+Y) = EROUNX(IE20UH+K)
JFIRST=1
JEND=LHT

DO 7 J=JFIRST,JEND
TALL PIPE2TCS, K, NP)

T CALL ENDZT(J, K, HP2
EIHXBRA=EINACIEZNA+HNZNODE CENZHOD+RP+JENDY +
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TIME<10:24:50> DATE<10/24/87>
T107D.SSCL2.LS.DATA
MEMBER HAME IRACSM
1 . L2ZNDDECIL2NOD+L2PIPECIL2PIP+KY+JENDY )
WIHXBR=WZPIPECEWZPIP+NP+LHT)
ELSE
C
C viueees CALCULATE TEMPERATURE AT THE BRANCH POINTY .......
C
GBRHCH=0,
WBRNCH=D.
1F (LFS$G.EQ.-1> THEN
¥BRNCH = WBRNCH+WREYSG
@BRNCH = QBRNCH+WREVSGXEREVSG
EHDIF
1F (LFACS.EQ.-1) THEN
WBRNCH = WBRNCH+WREVAC
G@BRNCH = GBRNCH+WREVACIEREVAC
ENBIF
EBRNCH = QBGRNCHIWBRNCH
E2PNACIE2PHA+H2NDODE CIN2HOD+J+NP)) = EBRNCH
JFIRET=1
JEHD=LHT
DO 6 JJ=JFIRST,JEND
J=FFIRST+JEND-JJ
CALL END2TLJ, K, NPY
CALL PIPE2TC(J, K, KP)
6 CONTIHUE .
E20UHX CTE2QUH+K) = E2PNACIEZPNA+1)
T20UHXCIT20UH+K) = TEMPITC(EZ0UHX (IE20UH+K3)

EALL IHX1TCK,HP1,KP)

E2PNACIE2ZPHA+N2ZNODE CLNZNOD+N2PIPECIN2PIP+KI+NP)I I~
E2INHX CIE2LHH+K)
JFIRST=LAH+1
JEND=N2PIPE(IK2PIP+K}
00 8 JJ=JFIRST,JEND
J=JFIASTHJEND-JJ
CALL END2T(J, K, NP)
CALL PIPE2T(J,K,NP)
8 LONTLINUE
EREVHX = E2NACIEZNA+LINODECIL2NOD+L2PIPECILZPIP#X}+JFIRSETI+1)
WREVHX = -W2PIPE(IW2PIP+NP+JFIRST)
ENDIF

S

C
[
C<<<<<cs UP STREAMS OF EACH COMPOHERTS. 22333>>
C
C
E senveas CALCULATE TEHPERATURE AT THE BRANCH POLNT ..s.u.s
C IF WCIHX)<0, ALREADY GIVEN
IF (LFIHX.EQ.1) THEN
QBRNCH=EIHXBR»WIHXBR
WBRNCH=WIHXBR
IF (LFACS5.EQ.-1) THEN
GBRNCH=BBRNCH+WREVACXEREVAC
WBRNCH=WBRNCH+WREVAC
ENDIF
EBRNCH=QBRNCH/WBRNCH
ENDIF
[
C....... CALCULATE TEHPERATURE AT THE MIXING TEE caaases
C IF W(IHX>>0, ALREADY GEVEN
IF (LFIHX.E@.-1) THEW
AMXTEE=EREVHX®WREVHX
WMXTEE=WREYHX
1F (LFACS.EQ.1> THEW
QMXTEE=QKWXTEE+WTEINAXETEINA

WHXTEE=WMXTEE+WTEINA

ENDIF

EMXTEE=QMXTEEIWMXTEE

ENDIF
[
Cexexzexkx STEAM GERERATDR Xsxxxzxxx:
c

IF (LFSG.EQ.1) THEN
E2PHACIE2PNA+1)=EBRKEH
JFIRST=LHT+1
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TIKE<10:24:50> DATE<10/24/87>
T107D.S5CL2.C5.DATA
MEMBER HAME IRACSM
JEND=LEV
DD 9 J=JFEIRST,JEND
CALL PIPE2TCJ,K, NP
9 CALL EHRB2T(J, K, NP}
E2INEV(IE2IRE+K)=E2PNACIEZPHA+NZNODE (IN2HOD+J +HP))
T2INEV(IT2IHE+K)=TEHPITC(E2INEV{IE2INE+K))
ELSE
E2PNACIERPHA+1) = EMXTEE
JFIRST = LEV+1
JEND = LSH
D0 16 JJ=JFIRST,JEND
J=JFIRST+JIEND-JJ
CALL EWD2T(J,K,NP}

10 CALL PIPE2T(J K, UP)
II=L2HODECIL2HOD+L2PIPECLIL2PIP+RI+LEV+1)
E20UEV{IE20UE+K) = E2HACIEZHA+II+1)

ENDIF
c
Czxaxzxxzx  AIR COOLER BXXIXEREELX
€
If (LFACS.E&.1) THEN
E2PNACIE2PHA+1)=EBRNCH
JFIRST=LSH+1
JEND=LAC
DO 11 J=JFIRST,JERD
CALL PIPE2T(J, K, NP}

11 CALL ERD2T(J,K,NP)
E2INACCEE2INA+X)Y=E2PHACIE2PHA+HZNGDE CIN2HOD+J+NP))
T2IHACCIT2IAC+K)Y=TEMP1TC(E2INACCIEZINA+K])
ELSE
E2PHACIE2PHA+1) = EHXTEE
JFIRST = LAC+1
JEHD = LAH
D0 12 JJ=JFIRST,JEND
J=JFIRST+JEND-JJ
CALL END2T (S, K, KP)

12 CALL PIPE2TCJ,K, NP
I1=L2NODECIL2NOD+L2PIPECIL2PIP+K)+LAC+1)
E20UACCIE20UA+K)Y = E2NACIEZNA+II+1)
T20UACKIT20ACH+K) =TENPIT(E20UACCIE20UA+K))
ENDLF

Ef EEEAR RN AR KRR TN KT LE RS AR R XEEXERER TR RETRRT IR KRS KB
=} SUBROUTINE PDFG2T

2] R ERREANE RN TR TR R RN AR AR R AN A LT EA AR KA XX LN XLNTER
=%INSERT PDFG2T.53

C
c PRIMARY SIDE OF ACS.
C
CALL HACS2T(XK)
£
T T e E PP P 2 2 T e S T
] SUBROUTINE PLOS2T

X B FRERARA TR AR AR I NEE SRR AR FRS AR FE IR KR ELLRFATL AR B ERRF XTI L FFTRFRR

*INSERT PLOS2T.43

[

#CALL,DATA1H

=CALL,TFLOW1

*CALL,ACPNTR

[

=INSERT PLOS2T.53

C
JHOT=L2HOT(IL2HOT+K)
JER=JHOT+1
JHXS=L28HIX (IL2SHEK)
JAIN=JMXS+1
JHXA=LZANEX CIL2AMI+K)

*[HSERT PLOS2Y.58
PDACS=P2PDACCIP2PDA+K)

*DELETE PLOS2T.145
bo 430 & =1 , JHOT

=ENSERT PLOS2T.151

C

C---D)» MIXENG TEE ---> TANK

[4
DO 422 SeJMEAH],JTARK
PDFG=PDFfG+
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TIME<%0:24:50> DATE
T107D.858CL2.CS.DATA
HEMBER NAME IRACSH

<10/24187>

1 C2EV(IC2EV+NPLPE+JI=PDEV+
1 P2PDFGC(IP2PDF+HPIPE+S)
422 CONTENUE

¢
P2L0OS2 (IP2LE2+K) =POFG
£
C----- PRESSURE LOSS THROUGH ACS
C
POFG=0.
DO 423 J=JAIN,JMXA
PDFG=PDFG+
1 E2EV(IC2EVHNPIPE+J)=PDEV+
1 P2PDFGCLP2PDF+NPIPE+S)
423 CONTINUE
c
POFG=POFGHPDACS
C
P2LOSA CIPZLSA+K)=POFG
c :
Comne- PRESSURE LOSS THROUGH SG
C
POFG=0.
D0 324 J=JBR,JHXS
POFG=POFG+
1 C2EVCICZEVHNPIPE+J)=PDEV+
1 P2ROFGLIPZPDFNPIPE+))
424 CONTINUE
C
P2LOSS (1P2LSS+K) =PDFG
C

=f YNSRI AR R AR KA AL RU LB LR AT EET AL XL LA XXX ELEEXEE
=/ SUBRGUTINE XI2T
¥ EEEREEE KGRI TN IR I ARACE MR RE XK RN EE EXEXERXXKRE EXXEX
=], X12T.47
#CALL,ACSDAT
=CALL,ACPNTR
C
=I1NSERT XI27.56
X2ACSCIK2ACS+K) = 0.0
¥256(IN25G+KY = 0.0
xINSERT XxI2T.111
JFIR = L2HOTC(IL2HDT+K)
*DELETE X12T7.112
DO 240 J=1,JFIN
=INSERT XI2T7.117
JSTART = JFIN+1
JEIR = L2SMIXCIL2SHI+K)
b0 250 J=JSTART,dFIN
%PSGCIX2S64K) = X2SGCIX25GFK)+
1 XISTGNxC2EV(IC2EV+NPIPE+ID
2 +X2PIPECIX2PIP+NPIPE+)) JA2PIPECIAZPIP+NPIPE+II*C2PIPECIC2PIPH
3 RPIPE+)
250 CONTLNUE

C
JSTART = JFIN+1
JFIN = L2ANIXCLL2AMI*K)
00 260 J=JSTART,JFIN
X2ACS CIN2ACS+K)Y = X2ACSCIN2AES+K)+
1 XISTGH®CREVC(IC2EV+NPIPE+J)
2 +X2PIPECIXZPIP+NPIPE+J) FAZPIPE (IA2PLP+NPLPE+JI=CR2PIPECICR2PIPH
3 HPIPE+4)
-260 CONTINUE
[
X2ACSCIX2ACS+KY = XZACSCIX2ACS#K) + XONODEC1)/AOCROSC1)*20.0
C
B EARBACEAATACART LR XX ELR AR RAR AN LI AE KB IR LT FE AR BRI TR ALK G R KA KR
x/ . SUBROUTINE E&EVET
K] FREAREREEEEKERAAKEER G AL E R RERREER SRR T PRI EREEEARERRERKREKRRE KRR KKK EE
*] EQIV27.38
*CALL ACPNTR
={ALL ACSDAT
={ALL TFLOW1
*[ALL INTEGY
x1 EQIV2T.70
IF (S1FLOW.LT.S2DACS+SIMLINAY THEN
W2SGCIWZSG+K) = W2TWO(IW2TWO+K)
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TIRE<10:24:50> DATE<E0/24787>
T107D.58CL2.C5.0ATA

KEMBER HAME

LRACSM
END IF
IF (S1FLOW.GE.S2DACS+SGKINAD THEN
W2SG(IW2EG+K) = 0.0
W2ACSCIWRAES+K) = W2TWO(IW2TWO+K)
END IF
‘f t!l‘xﬂﬂ8‘SﬂlllllRlIﬂlKlﬂ‘lx*SIK!!*8‘!8xx*z’:Zl*lll'l!xlll!tlﬂﬂ!l‘!‘t‘
i 7] N R R N A A I R K R R A AN IR AT AR XX R I L AT TANNEY
'y
Y, ACS MODEL
s
%) R R X R N T N AN S A NN A N RN EL TR
lf II‘Kl*ﬂlll‘t!KBlﬂlt’x!’l!‘!3**Iﬁl‘**IﬂSl'K’II’IIKlll!l!'fﬂlza‘**"**“l
%] 8!3888338‘!*I:BIIKIIIIl#l*!l!S!**ﬂ!!‘!*881*!l::t:!ﬂ!l!Illlﬂllxlilxzxt
] HEW COMHON BECK
If R R R N N N A N I R R A Y R N AR XN AR TR ALE TR Y
%CD ACPNTR
¢
¢ ALPHTR
c
¢ 1K CONNECTION WITH ACS
C
DIMENSION W2ACS(1),  W25GC(1), W2AIRC1d,  P2LOSACDY,
1 P2LOSSC1Y, T2WFACC1), T2HFACC1), T2AFACC1), TZEINACC1),
2 TROUACC1), T2IAIR(1), T20AIR(1), T2HPLNC1), T2APLN(1},
3 P2PDACC1Y, F2LDSACT), X2AC5(1),  X2S6(1), E2INACCT),
4 L2HDT(1),  L2SMIXC1), L2ACSCE),  L2AMIXC1), E20UACCH)
EQUIVALENCE ¢ COVDIMCE), W2ACSC1),  WSG(1),  W2AIRCL),
1 P2LOSAC1), P2LOSSCId, T2WFACC1), T2NFACC1Y, T2AFACC1),
2 T2ENACC1Y, T20UAC(1Y, T2IAIRC1), T20AIRC1), T2HPLN(1),
3 T2APLNC1), P2PDACC1}, F2LOSACL), X2ACS(1),  X25GC(1),
4 E2INAC(1), LZHOT(1), L2SHIXC1), L2ACSC1),  L2AKIXCD),
s E200AC(1))
COMMON fACPNTR/ IW2ACS, W26, IWZAIR, 1P2L34,
1 1P2L88, 1T2uFA, IT2NFA, 1¥2AFA, IT21AL,
2 IT20AC, IT2IAL, IT20Al1, IT2HPL, IT2APL,
3 IP2PDA, IF2LSA, IX2ACS, 1X286, 1E2IHA,
4 IL2HOT, IL25HI, IL2ACS, IL2AHI, 1E200A
c
xCD ACSDAT
¢

C RCSDAT 46+ 26 + 8 + 60 + 8 + 9 +7 + 6 + 3 + 12 = 185
C ACSDAT 46 72 80 140 148 157 164 170 173 185 = 185

COMHON fACSDAT/ TOFLOW(2,.21) , TOBNDR(2,2} ,
WOFLOW(2) , TOWALL(20) » TOMEXT(2,2) ,
AOCROS(3) , DOWET(2) , XONDDE(3),
TEHTAB(20) , FLWTABC20) , TIMTABC(20) ,
VOOLUH(2,2) , TOPLENC(2,2) ,
WTHICK , DELT1 , ALPHA , S2LHTS(3) , S2LDAF(3) ,
S20ACS , SZBVOP(3) , F28TCK , AZSTCX , H2STCK .
TAK?2 » C28TCK , T2AIRE , T2AORE , W2AREF , P2AREF ,
W2NREF , T2AILIC , T2a0IC ,
F2STC1 , T2CNST , F10RGN(3) , FIFINL(3) , S28TRT(3),S0CPU
COHMON JACSAIR/ T2AIRO , T2ALR1(3> , T2AIRS(3}
COHMON [ACSDAL/! IP(2), HTABLE, HOATER(3), H2ACSO(3), LOADBACH)

rFrRXXocoxTTMmI>

*CD fACSM/
C
c FACSHY
COMMON fACSMf T2NIRE , T2NORE
C
B RN MR AR AR RN AN RS R KRN TR AR R KRR AR RK K KRR ERG AT RRRRT
]/ BLOCK DATA
B RN AR R N KA AN KR TR AR R AT KE LKL T ETE
=1 ,BLKDAT.207
®/ BLOCK DATA
=CALL ACSDAT
C------ HOATER:MATERIAL ID OF FLUID OR HEAT TRANSFER YUBE
C------ 1 DENOTES SODIUM, 2 DENOTES AIR, AND 3 DENOTES METAL

DATA HOATER /1,2,3/

C--AOCROSC1):CROSS SECTIONAL AREA OF PRIMWARY PATH
C--AQLROSC2):CROSS SECTIONAL AREA DF SECONDARY PATH
C--AGCROS(3):CROSS SECTICONAL AREA OF HEAT TRANSFER TUBE

DATA AOCRDS /90.09599476, 12.3, 0.105/

C--DOWETC(1): WETTED PERIMETER OF PRIMRY SIDE OF H.T. TUBE
C--DOWET(2): WETTED PERIMETER OF SECORBARY SIDE OF H.T. TUBE

DATA DOWET /8.649, 454.6/

C--XONODE:KESH LENGTHS OF PRIHRY PATH,SECONDARY PATH,H.T.TUBE
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TIME<10:24:50> DATE<10/24/87>
T107D.S5CL2.C5.DATA

MEMBER HAME

1RACSH

BATA XOHODE /0.805, 0.16235, 0.805/
C--LOCATION WHERE B.C. ARE GIVEN
DATA 1P /1,24
C--WTHICK :THICKNESS OF H.T. TUBE (FIN HOT COHSIDERED)
DATA WTHICK /0.0032/
C--VOOLUM :PLENUM VOLUME
DATA voOLUM f0.3514, 7.2, 0.5516, 7.2/

=/ END
PR R e T R e e 2ot TR T F T TE LT o P PP S P e g e e
x/ SUBROYTLINE ALCS2S
EF AR R T st P P P I3 o 2T e ST S R T LTI P2 3 T P p ey
x0K ACCS2S
SUBROUTINE ACCS2S
[
=CALL [fVDSV)
[
xCALL PATASL
[
=CALL DATA1H
[4
=CALL /14
4
*CALL fiLOCL1/
c
*CALL DATA12
C
2CALL ACPNTR
€
=CALL ACSDAT
C
=CALL JACSH/
c
=LALL fBRK2TY
C
=CALL DATAZE
C
=CALL DATAZA
[
c ----------------------------------------------------------
C CALLED FROH PBALS9S
4 CALLS UNIVOS
[e s m e m st m oMt MMM e maemmemeeeemeememe-————rnaea
4 DATA STRUCTURE:
C T2NFACCET2NFA+(K-1)=21+NNDDE) ¢
C SOPIUM TEHPERATURE AT NMODE’TH NNODE IN ACCS OF K’TH LQQP
C T2AFACCET2NFA+(K-1)=21+NNODE) 2

C AIR TEMPERATURE AT HNODE-TH WNODE IN ACCS OF K*TH LODP
C W2ACS(IW2ALE+K)
€ SODIUM FLOW RATE OF ACCS IN K’TH Loop

[ W2ALRCIW2AIR+K) 2
C AlR FLOW RATE OF ACCS IN K’TH LOOP
e
c
IFOVER=IPOROP+NZPLPECIN2PIP+])
C
DG 100 K=1,H1LOOP
J2AC=L2ACS(IL2ACS+K)
TOHEXT(1,1)=T2INEV(IT2INE+1)
TONEXT(1,2)=T20UEV(IT20UE+1)
TOPLENC1,1)=T2INEV(ITR2INE+T)
TOPLENC1,2)=T20UEV(IT2QUE+T)
T2HPLNCIT2NPL+2%(K-1)41)=T2IREV(IT2INE+1)
T2HPLHCIT2HPL+2%(K-1)+2)=T20UEV{IT20UE+1)
T2INACCIT2JACHK)}=T2IHEV(ITZINE+1)
T20UACCIT20AL+K) =T20UEV{ET20UE+1>
EZINACCIERINA+K)SENTHIH(T2LNAC(IT21AC+K))
EZ0UACCIE20UA+K) =ENTHIH(T20URCCIT2DAC+KY
C
C REFERENCE AND INITLIAL CONDITION OF AIR HASS FLOW RATE
%

CALL IAES2S

C---- GLOUBAL CONTAIRER 70 TEMPORARY DATA EN UKEVHY.
WOFLOW{1) = W2ACS(IW2ACS+K)
WOFLOWC2) = WZAIRCIWZAIR+K)

TEMPERATURE DISTRIBUTIOM IN IRACS

O
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TIME<10:24:50> DATE<19/24/87>
T107D.S8CL2.CS8,DATA

HEWIER HAME

IRACSH

C

c----

0000

£l A e

x/ wex
=

x/ max
=DECK

%
#CALL
C
ACALL
C
®CALL
C
*CALL
C
=CALL
c
2CALL
[
C

CALL UNIVOS{K)

W2ACS CIW2ALSHK) = WOFLOW(T)
W2AIRCIW2RIR+K) = WOFLOW(2)
T2APLHCITZ2APL+2x(K-1)+1)=TONEXT(2,1)
T2APLHCIT2APL+2=(K-1)+2)=TONEXT(2,2)
T2IAIRCIT2IAI+K) = TONEXT(2,2)
T20AIRCIT20AI+X) = TOHEXTL(2,1)
T2AIRS(K) = TOHEXT(2,1)

T2AIR1CKY = TONEXT(Z,2)

T2AIRD = TOMEXT(2,2)

TEMPORARY DATA TO GLOBAL CONTAINER
T20UACCIT20AC+K) = TONEXT(1,2)

D0 300 H=1,21
T2ZNFACCIT2NFA+ (K- 1)*21+H)=TOFLOV(1, N)
T2AFACCIT2AFA+(K-1)%21+HI=TOFLOW(2,N)
IFCH.LT.21) T2WFACCIT2WRA+(K-1)x20+N) =TOWALL(N)
CONTINUE

SET INITIAL CONDITIOGN

CALCULATE PRESSURE LODSSES.
CALL PLOSOS(K)
CONTINUE
RETURH
WRITE(6,30000)
CALL EXITOU(99999,7ACL528 )

FORHAT

FORMATCIHT, / #EnSdssainsaRes 2L R LEERRRAXERXRERERK? |

4 ERROR IN AECCS2S *+4

‘ HUMBER OF PIPE THROUGH THE ACS PATH'/

. MUST BE LESS THAN 5.7/

P OAREERREERARAETAKARLLERMEERR A KR EKAFLER )
END :

R RN R AR R R KRR AR N AR R RN RERERER AT EEXE MR
SUBROUTINE PLOSOS

LR R T e T T PP IR T TR 2 P et BT S P e e e et P P e TS

PLOSOS

SUBROUTINE PLOSOS(K)

VDoV’
fLocL1s
Il
ACSDAT
ACPNTR

DaTASL

NACS = 21

W = W2ACS(IW2ACS+K)

W2 = W x ¥

SIGHW = SIGH{(t.,W)

YHODY = SIGHW = W2

A2 = AOCROS(1) = AQERDS(1>
D¥XH = XGNODE(1>

DXA = XONODE(2)

J2AE = L2ACS(IL2ACS+K)

FLOW = 4.0 * W | DOWET(1)
RHOSIR = 0.0

DO 25 I=1,HACS

RHO = DENSID{TZNFACCIT2NFA+(K-1I®NACS+1})

RE = FLOW/VISCIM{T2HFACCIT2NFA+(K-1)3NAES+ID)
F = FRIC(RE,0.)

FOVERDCIFOVER+I) = F [/ RHO

1F{I.ER.NACS) GOTO 25
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TIME<19:24:50> DATE<10/24/87>
T2070,88CL2.C5.DATA
MEMAER NAME 1RACSH

TEM? = (T2NFAC{ETZNFA+(K-1)=NACS+I)

1 +T2NFACCET2HFA+(K-1)=NACSYLI+Ed) /2.

RHOSIN = RHMGSIN + DEHS1DCTEMP
€

25 CONTINUE

c .
= DENSITLES FOR PRIMARY SIDE OF ACS
c

RHOK=RHO ]

RHO1=DENS1D(T2NFACCIT2NFA+(K-1)*HALS+1))

RHOAVG=.5% (REON+RHO1)
T
4 TERMS I# PRESSURE DROP
c

DEG = 4.0 = AQCROS{1) / DOWET(1)

PDFLOY=W2x{1,/RHON-1./RHD1) /A2
C

CPDFRIC = O0.5=WHOD¥ / DEQ [ A2 ® SIMP1UCFOVERDCIFOVER+1) ,HACS,DXH)
¢ .

PDOGRAV=CYGRAV2RHOSLN=DXA
£

POKLOS = F2LOSACIF2LSA+K} % W2 [ RHOAVG
€
CHypgpE ADJUST PRESSURE LOSS TO BE EQUAL TO THAT OF SG-PATH. FRBRRHEY
L----- PRESSURE LOSS THROUGH ACS
c

POFG=0.

JAIN=L2SMIXCIL25HI+1)+1

JHXASL2AMIA CIL2AMI+1)

WRITE<6,20000)

00 423 J=JAIN,JHXA

PDFG = PDFG + PDROP(IPDROP+J)

WRITE(6,21000) J4 , PDROPCIPDROP+4)

423 CONTIKUE

C

POFG = PDFG + PDFLOW + PDFRIC + PDKLOS - PDGRAV

PDRY = CVALOC{O.0,¥,RHOAVG,K)

P2PDACCIP2PDA+K) = PDFLOW + POFRIC + PDKLOS - PDGRAV
PDAP = PODFG + PDBY

pP = P2LOSSCIP2LSS+K) - PDAP

WRITECH,22000)

WRITEC6,23000) PDFLOW, PDFRIC, PDKLOS, -PDGRAV, P2PDACCLP2PDA+K),
1 PBBY

WRITE(6,24000) P2LOSSCIP2LSS+K) , PDAP , DP

RETURN

20000 FORMATC////’ =sxzs PRESSURE DROP ACROSS THE ACS PATH xxxzx-/
1 4 C(IH THE INITIAL COHDITION)*)

21000 FORMAT¢10X,* PIPE NUMBER =-,13,5X,/PRESSURE LOSS =',£15.6," PA")

22000 FORMATC/77#’ ssxxx PRESSURE DROP AT THE ALCS »sza=mx’)

23000 FORMAT{10X, ACCELERATION PRESSURE LOSS =’,E15.6," PA’/

10%,*FRICTION PRESSURE LDSS ar,E15.6," PA’{
10X,*FORM PRESSURE LSS =’,E15.6,* PA*!
10%,'GRAVITY PRESSURE LOSS =*,E15.6,* PA'{

5X,*TOTAL PRESSURE LOSS OF THE ACS ITSELF =’,E15.6,." PA‘/
10X, *PRESSURE LOSS OF THE EXIT B-VALVE =',E15.6,’ PA")
25000 FDRMATC///10X,’PRESSURE LOSS THROUGH THE SG PATH =’,E£15.6," PA'/

[T X TR

1 10X, /PRESSURE L0SS THROUGH THE ACS PATH =’ ,E15.6,’ PA’/
2 10X, *THE DIFFEREHCE =7,E15.6," PA")
END
B BEEETEEXALEEEERABTARAELAEARLAEEABIREREXFLRERAEER AR LU TN CXXTNDRAE N H G
= SUBROUTIHE PLOSOR

K] REEEXERSEREEEERXAREKLRKXERRXB TR L ERXLERTXRREAEERXARKEXTR KR KR KX A RR KR UK
=DECK PLOSOR
SUBROUTINE PLOSOR(K)
C
=CALL fvDoV/
c
=CALL fLOCL1Y
[
*CALL 11/
[
®CALL ACSDAY
[
=CALL ACPHTR
c
=CALL JACSH/
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TIME<10:24:50> DATE<10/24/87>

T107D.5SSCLZ.CS.DATA
HEMBER MAME IRACLSH
%
=CALL DATASC
C
DIMENSION P20REF(5)
[
€ SET PRESSURE LOSS COEFFICIENT BASED ON REFERENCE CONDITION
c
NACS = 21
J2AC=L2ACS (1L2ACS+K)
DPACS = P2PDACCIPZPDA+K)
W=W2KREF
el B3
SIGNW=8IGN(1.,.4)
WHOBW=SIGHW=¥W2
A2=A0CROSC1)*ADCROS(1)
DXN = XONODEC(1)
DXA = XONOQDE(2)
C
FLOW = 4.0 = W 7 DOWET(1)
C
RHOSIN=0.
C
D0 500 I=1,HALS
RHO = DENSTIDCTOFLAWCE, 1))
RE = FLOW/YISCIN(TOFLOW(1,13)
F=FRIC(RE,0.)
FOVERD(IFOVER+I)=F/RHD
IFCILER.HACSY GOTO 500
¢
TEHP = 0.5 = (TOFLOW(1,I[} + TOFLOW(1,1+1))
RHOSIN = RHOSIH + DENS1DCTEHP)
C
500 CONTINUE
[
C BENSITIES FOR PRIMARY SIDE OF ACS
C
RHON=DEHS1D(T2HORE)
RHO1~DENSI1D(T2HIRE}
RHDAVG=, 5% (RHON+RHO1)
c
C TERMS IN PRESSURE OROP
|4
PDFLOW = W2 = (1.0/RHON-1.0/RHO1) /A2
c
DEQ@ = 4.0 % AQCRDS(1) /7 DOWET(1
POFRIC = 0.5xWHODW ¢ DEG / A2 x SIHPAU{(FOVERDCIFOVER+1)  HACS,DXN)
C
PDGRAV = C9GRAV * RHOSIN * DXA
C
PDFG=D.
JAIN=L2SMIXCIL26MI+1)+1
JHXA=L2AMIX (IL2AMI+1)
IF ((JMXA-JAINI.GT.A) 60 TO 99999
WRITE(6,10000)
JJd =0
b0 600 JeJALN,JHAA
Jdd o= J9d o+ 1
CALL PDAC25(s,JJdd,P2DREF)
POFG=PDFG+
1 P2DREF(HJJ)
WRITECH,11000) & , P2BREF(JJJ)
600 CONTLRUE
c
POFG=PDFG+PDFLOW+PDFREC-PDGRAY
WRITE(6,12000)
WRITE(6,13000) PDFLOW , POFRIC , -PDGRAY , PDFG
DP = DPACS - PDFLOW - PDFRIC
WRITE(6,14000})
WRITE(6,15000)> DPACS , PDFLOW+PDFRIC , DP
C
C CALCULATE PRESSURE FORH LOSS COEFFICIENT FOR ADJASTHENT
C

_FRLOSACIF2LSA+K) = DP [ W2 = RHDAVG
RETURN
99999 WRITE(6,300002
CALL EXIT9U(99999,7PLOSOR *)
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TIHE<10:24:50> DATE<10/24787>
T107D.58CL2.C8.DATA

MEMBER NAME

IRACSH

£
c FORMAT
c
J0000 FORMAT(IH1,” ZEXEEBXANEATTALXETRERXRALLARTLEEAREREER? [
’ ERROR IM PLOSOR '/
’ NUMBER OF PIPE THROUGH THE ACS PATH</
* MUST BE LESS THAN 5.7/
YRR EARTIRE DR RGN EX ARG RLAELREG KRR/ )
10000 FORMAT(///)’ =e=xx PRESSURE DROP ACROSS THE ACS PATH mwxsxxr/
1 4 CIN THE REFERENCE CONBITION) ">
11000 FORMAT(10X,’ PLIPE HUMBER =’,13,5X,’PRESSURE LOSS =’,E15.6," PA’)
12000 FORMAT(/7s/7+ *xxxx PRESSURE- DROF AT THE ACS ®xxwn’)
13000 FORMAT{1QX,*ACCELERATION PRESSURE LOSS =’,E15.6,"PA°}

E L I

1 10X, /FRICTION PRESSURE LOSS =¢,E15.6,°PA%/
2 10%,7GRAVITY PRESSURE LOSS =7 ,E15.6,PA’ ]
3 5%, TOTAL PRESSURE LOSS THROUGH THE ACS PATH =’,E15.5,’ PA®)
14000 FORMAT(//f/* wxzxz PRESSURE DROP THROUGH THE SG PATH xsxxxr)
15000 FORMAT(10%,’DESIGN PRESSURE LOSS AT THE ALS =¢,E15.6,¢ PA’/
1 10%,*PRESSURE LOSS AT THE ACSCW/0 G-LOSS) =’,E15.6,7 PA‘J
2 10X, /THE DIFFERENCE =7, E15.6,7 PA’}
END
Ef AU KRN N XA R XN N S K N A X RN RSN RN AN AR SRR RN AN AN MR RN
X/ FUNCTION VISCOA
B R TR R A AR T R X RN RN A A AR AR EA XA TR RAEY
*DK VISCOA
FUNETION VISCOACTENP)
Crennnns VISCOSITY OF AIR =--emrm-
VISCOA = VAIR3CCTENPY / DENSOACTEMP)
RETURN
END

PTRR T T T IS TR P ERE TSNS 83 PRSE TS 83 PP IRE P PPTS ST P TR T PP PSP e T
= FUNCTION VAIR3C
A} REMAEER AR EE TR TR KM E TR AR A TR IR R EREE A RN AR KRR R KA NREE
20K VAIR3C
FUKCTION VALR3IC(T)
[ VISCOSITY OF AIR --------
DIMENSLION VISCAIC4?
DATA VWISCAL /4.735E-06, 4.932E-08, -9.000E-12, -3.639E-15/
VAIRIC=VISCALI{1)#(VISCAIC2)+(VISCAI{(I) +VISCAL(4IT)xT)=T

RETURN
END
X RERXEAEERE A LSRR AR R LA KRR R E SRR AR R AR RS R LA EER R LR XN
x FUNCTION CAPAOA
E] AR R R AR AU RN T ARG R AL A AR REEEEX AR XX R YN AE
=DK , CAPAOA
FUNCTION CAPADACTEMP)
L SPECIFIC HEAT CAPASITY OF ALR -=-----
SCALL DATAIC
c
DIMENSION CAPAALC4)
DATA CAPAAL /161800.2 , 984.36 , 0.012504 , 4.6751E-5/
CAPAOA = CAPAAL(2) + (2.0xCAPAAL(3} + 3.0%CAPAAL(4)STEMPIXTEMP
c CAPAOA = CAPAOA x CORGAS / 287.0
RETURN
END
!I FAEREERERU RGN KA AR R NI R TIE T IR R A EX XN Z RN IR AR A EE NN ER RN
=/ FUNCTION DENSOA
Ef RN RN AN RN RN R AR KA RN E AR AR AR RN R E KRR R LE RN
=DK, DENSOA
FUNCTION DENSOA(TEHP)
L DENSITY OF ALR --=-=n-=-~
c
®CALL DATASC
[
DENSOA = P9ATH / 287.00 / TEMP
RETURN
END

B AR EEREE IR RRRE R R AR XA AR KRR RS A AR AR M AN LR E R R AR AR LXK EEER
xf FUNCTION ENTADA
X AR ERAEEKERCA TR TR SR EES AR ARV IR IR XX B IR R RRE R RRRE RS AR SRR ERAER
=DK ENTADA

FUNCTION ENTAOACTEHP)

€---=nn SPECIFIC ENERGY OF AIR =---=---
C

xCALL DATA9C

€
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TIME<10:24:50> DATE<10/24/87>
T107Dh.8SCL2.C5.0ATA

HEMBER HAME

IRACSK

c
DIMENSIOH CAPAAICA)
DATA CAPAAL 7161800.2 , 984.36 , 0.012504 , 4.6751E-5¢
ENTAQA = EAPAAE(1) +
1 TEMPE(CAPAAI(2) + TEMP={CAPAAI(3) + TEWP2LAPAAIC(42))
RETURN
END
X} ZREX xEX AXTXALXXT XK XK EBREXHE
L3 FUNCTION TEMPOA
] R RN R TR R R R AN R R RN RN MR AN R A AR RN KR REET X
DK, TEMPOA
FUNCTION TENPOACENT)
C------ TEHPERATURE OF AIR --------
[

=CALL JAC1Y
=CALL fUNITY
C
C
DATA CO /-1.6593E02/, C1 /1.02746E-03/, C2 /-1.62E-111 ,
1 L3 7-2.81E-17/
LI1TERR = 0
T1 = CO + (C1 + (£2 + C3*ENT) = ENT) = ENT
EC = ENT
E1 = ENTAOA(T1)
DD 100 H = 1,25
0T = C1iT1 = T1
€2 = ENTACA(T1+DTY
TEMPOA = T1 + (EO-E1) 7 <E2-E1) = DT
Et = ENTACACTEMPOA)
IFC(ABSC(CE1-EQ)JEO).LF¥.CIT2) THER
RETURN
END LF
100 T1 = TEHPOA
WRITECL9OUT,10000)
LiTERR = LITERR + 1
IF C(LITERR.GT.10) CALL EXITHUC1100%1,8HTENPOA
RETURN
10000 FORMAT(//,39H =xx WARKHING- RO CONVERGENCE LN TEMPGA,Ji)
END
B REEEAREXERTEAEAREAEZEER R A AERRALTRARRER EEERREEK EREAREX
®f FURCTION CONDOA
YA et S T 2P P P2 R PR e R e e e 22 i e e T
#DK,CONDOA
FUHCTION CONDOACTEMP)
L------- THERHAL CONDUCTIVITY OF AIR «w=-===-
DIMERSION CORDALCH) ,TEMPST(6Y
DATA CONDAL f2.408E-02, 2.722E-02, 3.164E-02,
1 3.594E-02, 4.48%E-02, 6§.129E-02/
DATA TEMPST /273.15,313.15,373.15,433.15,573.15,873.15¢
IF(TEMP.GE.TEMPST(1)} GOTO 190
CONDOA=CONDAT (1}
RETURN
100 IF(TEMP.LE.TEMPST(6)) GOTD 200
CONDOA=CONDAIC(E)
RETURH
200 DO 300 IDATA=1,5
IF(TEMP.GT.TEMPST(IDATA+12)} GOTO 300
CONDOA=C(CONDAL CIDATA)«C(TEHPSTCIDATA+1)-TEMP) +CONDAECIDATA+1) =
1(TEMP-TEHPSTLIDATAY) )/ (TEMPSTC(LDATA+1) -TEMPSTCIDATA))
RETURN
300 CONTIKHE
END
LA T P T e e P e s PR 22 £ 2 2 s e s 1
] FUNETION HTRHOA
2] RRERERREREEREAER AR IR RA KR KRR TR RI AR KRR R R LR E R AR E KR AR I IERERRER
=DK, HYRNDA
FUNCTION HTRMOA{TEMP,¥FLOW)

c

®CALL ACSDAT

c
AREA=AOCROS(2)
DE@=4.0%AREA/DOVET(2)
REYHOL=ABS(WFLOW) /AREAIVISCOA(TEMP)=DER
PRNTL =CAPAQA(TEKP)*VISCOA{(TEMP)*DENSOACTEMP) /CONDOA(TEMP)
HALPHA=.092xREYHOL*=,723 = PRNTL®%(1./3.) =CONDOA(TEMP)/DEQ
HTRNOA=HALPHA® (. 1084+.9%1.3213)/1.43/1.16
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TIME<10:24:50> DATE<10/24/87>
T107D.SSCL2.C8.BATA
MEMBER HAME IRACSM
RETURN
END
xf A NN RN R AR AN EI XA T TEILTEXTTREXTE RTINS
'Y FUNCTION CAPAOC
!f AN ERER A AR SRR RSN I A AN AL LR LR EER R X LR XA ALIIE AL EAR R R KRR
=0k, CAPAOC
FUNCTION CAPADCKIH,TEHF)
Crmmmommne THIS FUCTION CALCULATES HWEAT CAPACITY OF ID’TH MATERIAL
Commmmmn e SIMPLE EQUATION CODED TEMPORARELY.
*CALL,ACSDAT
IF{MOATER{IM).EQ.1) CAPAOC=CAPAOS(TEMP)
IF(HOATERCIN) .EQ.2) CAPAOC-CAPAOA(TEMP)
IFCHOATERCIMY .EQ.3) CAPAOC=CAPAOK(TEMP)
RETURN
END
II RN XK R R R NN A R N AR AN NS RN X RX XXX ERF R AR XL
®/ FUNCTION DENSOC
8’ I!KﬂlllKl!!lllll!!ﬂ!ll:Ill"!**!?*”K‘*l*’l!l!lK!ll!l!lllllllllllllll
=DX , DENSOC
FUNCTLON DENSOCCIN,TEKP)
*CALL,ACSDAT
LF(HOATER(IN) .EQ.1)> DENSOC=DENSOS(TENP)
IF(HMOATERCINI.EQ.2) DENSOC=DEHSOACTEMP)
IFCROATERCIMY .EQ.3)> DENSOC=DENSON(TENP)
RETURN
END
!I R Y NN E R YR AR R AR AR AL N AR SR EER XX IR L XU NTERE
z} FUNETION ENTAOC
l’ lllllﬂﬁlﬂ:l’!‘““’*‘*!’*’lSll*l*lK’ﬂKll‘tl‘SSXI**IIt*x‘*’::::**l**‘*
=DK, ENTAOC
FUNCTION ENTAOCCI,TEHP)
C----- ENTHALPY OF EACH MATERIAL -------=--=--
=CALL,ACSDAT
IFCMOATERCIY.EQ.1) ENTAOC=ENTAOSCTEMP)
IFCHOATERCI) .EQ.2) ENTAOC=ENTAOACTEMP)
IECMOATERCI).EG.3) ENTAOC=ENTAOH(TENP)

RETURK
END
] RN REERREEEAA AR AR R AT R R FRTR A TEX LR LR R LR EEA SRR LR
xf FUNCTEION TEHPOU
B AT RN R AR RN R R RN NN TR R L E RN NS E AR ES TR
*0K TEMPOL
FUNCTIOR TEWMPOCCI,EKT)
[ DBTAIN TEMPERATURE FOR EACH COOLANT CAIR/SOBIUW)
C .
*CALL,ACSDAT
IF(MOATER(I).EQ.1) TEHPOC=TEMP1T(ENT)
IF(HOATER{I).EQ.2) TEMPOC=TEMPOACENT)
RETURN
END
X AR AR EETKAFE RN E XTARE N XCELAEULTRLEFETRAKELLECLR KRS LLATL FETXRLRD
x/ FUNCFY10M HTRHOC
X TEXABXE XXX LAXEL KL ELLATXTAXTERXLRLXX xRKEHEER . xx
=DK,HTRHNOL
FUNCTION HTRNOCC(IM,TEMP,VELD)
®CALL,ACSDAT
Eevern- TH1S FENCTION CALCULATES HEAT TRANSFER COEFFICIENT.
IF(MOATERCIM) .EQ.1) HTRHOE=1.0
1/¢1.0/HTRNOSCTEMP,VELD) +1. JHTRNOH(TEKP))
IF(HOATERCINY . EQ.2} HTRHOC=1.0
1/(1.0/HTRNOACTEMP ,VELD) +1. JHTRNOH{TEHP)
2 +1.0/2907.64)
RETURN
END
=] RN N R N N NN N KRR RN RN LR KL L AR XA XXX ETENS
xf FUNCTION CAPAOM
B REXERKKXEAME XXM ERTERRN CXMIRE FHHRAOK LW R W T LRGN PR AR A AR RARR R R AR
*0K ,CAPAOM
FUNCTION CAPAOM(TEMP)
L------ SPECEFIC HEAT CAPACETY OF HETAL (J/KG.K) ----nos--onvnno-

DLIHENSEION CAPAMEC(4)

DATA CAPAME /3B0.962, 0,535104, -6.10413E-04, 3.02469E-07/
CAPAOM=( (CAPAME C4}xTENP+CAPAME (3) )% TEMP+CAPAMEC2) )= TEXP+CAPAME(1)
RETHRN

END
=} P L LSt P LT T P P32 33283222 822 e P22 £ 222ttt te st b tldds ]
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TiME<10:24:50> DATE<10/24/87>
T147D.58CL2,68,DATA

HEMBER NAME

IRACSM

=/ FUNCTION CONDOM
l[ X R N A R N RN N I R RN SR N A NSRS TR TR RN AXEXE
%K, CONDOH
FUNCTION CONDOM{TEMP}
[ THERMAL CONDUCTIVITY OF METAL <r-==s=-===
DIMENSLON CONDNE(4)
DATA CONDHME /9.01748, 1.62997E-02, -4.80329E-06, 2.18422E-09/
CONDOM= CCCONDHE(4) =TEMP+COKDME(3) 3 xTEMP+CONDNE (2) ) = TENP+CONDHE (1)
RETURN
END
lf R R N U U A N I N XX R XA XXX G R E XX IR NETRARENERIEES
=/ FUNCTIDN DEHSOR
t[ !S?t!S*'!3*!3!3‘3‘!:"!Z‘:!I‘S*S*SK“ISRIXKIR"ll:ﬂ*Kll!‘tlﬂt!ﬂ*ti"*
*DK, DENSOM

FUHCTION DEHSOMCTEMP)
DIMENSION DENSME(3)
DATA DENSME /1.T88VE-05, 2.3977E-09, 3.2692E-13/
DATA RHOSTA s7820.¢
DATA TEMSTA J298.15/
EXSPAN=CTEMPAOENSME(3) +DENSHE(2) Y X TEHP+DENSME (1)
DENSOM=RHOSTA/ (C1+EXSPAN® (TEMP-TEMSTA) )nx3
RETURN
END
!I R AN A A R N N T AR A AR XA EE RN R EN AR TR E R ANERREN
LY FUNCTION ENTAOM
X! FEE R R R R R R AR RN KA RN F A AR TR XN KNS K MR R RN

=DK, ENTAOM
FUNCTION ENTAOMCTEHPY
[ SPECIFIC HEAT CAPACITY OF METAL (J/KG.K) ~=evseuu-cmcon

DIMENSION CAPAME(4)
DATA CAPAME /380.962, 0.535104, -6.10413E-04, 3.02469E-07/
ENTAOM=C((CAPAME(4) /4, «TEXP+

1 CAPAME(3) /3.7 ®TEHP+
2 CAPAME(2)/2.) =TEMP+
3 CAPAME (1) )= TEMP
RETURH
END
x] AxEEXNXX £+ EEXBEERER 1 3% 3+ XXX
=/ FUNCTION HTRNOM
l’ A KR R N T AR AR E AR R AR K E XX R AR LR A XX R ZAR AR E RN
*DK, HTRNOH
FUNCTION HTRKOMCTEMP)
g----m-n- EQUIVALENT WEAT TRANSFER COEFFICIENT BETWEEN
c THE CENTER AKD THE SURFACE OF TUBE WALL.
*CALL,ACSDAT
HTRNOM=2.=CONDOH (TEMP) JUTHICK
RETURMN
END
Al RN RN R AN AR A RN IR LR AR EEE XX ER TR ED
*f FUNCTIOR CAPAOS
!f 3!"3SS:!‘!l*:‘!I!%‘*’*3’*:*“:**8;*‘3‘:'*":'::l‘ﬂz*ﬂ;l*‘*lx:!’*!tx!
=DK, CAPAOS
FUNCTION CAPADS(TEMP)
Cmrmmme- SPECIFIC HEAT CAPACITY OF SODIUM (d/KG.K}=-eveesovomnnn
CAPAOS=HCAP1C(TENP)
RETURN
E£HD
*f R N X A A N SN AL XA N AN E XA LR N N R AR R R L
%/ FUNCTION CONDOS
HI AT RSN AN AR RN PN AR SR NE EE S+ ¢ FELEREXERAEXRRRRAN
=DK, CONDOS ’
FUNCTION CONDOSCTEMP)
g------ THERMAL CONDUCTIVITY OF SODIUM =-=-=----
CONDOS-CONDIK CTEMPY
RETURN
END
f TR R R K R R KRR R R R R R XA R X R XX EANAEE AR I XL R ER LN
x/ FURCTION DENSOS
X} KRR NN A KRR A AR RN AR R XN TR KRR AR AR R AR
#DK,DENSOS
FUNCTIDN DENSOSCTEMPY
L-mmmmm e DENSITY OF SODIUN (KG/H3)
DENSOS = DENSTD{(TEMP)
RETURN
END

B R KRR AN R R AT AR R R TR AR KA A AR ERAEREREA DR TERX
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TIHME<10:24:50> DATE<10/24/87>

T107D.55CL2.CS.DATA

HEMBER NAME

IRACSH

x FUNCTION ENTAQS
Pt T+ TR 22223 s 22 EA L SRR R A2 E SRR SRt R SR PR LSS Y
xDX, ENTAOS
FUNCTLON ENTAOSCTEHP)
g------- SPECIFIC HEAT CAPACITY OF SDDIUM C(JJKG.KD-~=vwenvrsnann
DIMENSLON CAPASO(3)
DATA CAPASO /71630.22, -0.B83354, 4.6283BE-04/
ENTAQS=( (CAPASD(3) /3, =TENPECAPASHC2) /2. )% TEHP+EAPASOC1)) sTEHP
ENTAQS = ENTHIH(TEMP)
RETURN
END
KI MR R N I N N R RN A RN R RS X R AN ERE AR AR XD EEX AR KRR S
x FUNCT1ON HYRNOS
B KNI R RN R AR N R AR BB E B A AR LR RB R CE R LT EA R XREX
*0X, KTRNOS
FUNCTION HTRHOSCTEMP,WFLOW
xCALL,ACSDAT
DEQ=4.%A0CROS(1)JDOWET (1)
REYNOL=ABS (WFLOW) /V1SCOSCTEMP) /AOCROS (1) 5DEQ
PRNTL=CAPAOS (TEMP) #VISCOS (TEHP)=DENSOS CTEMP) / CONDOS CTEHF)
PECLET=REYNOL®PRNTL

Crrem- RYBARSKY-KAUFMAN

HTRNOS =CONDOQS(TERP) /DEQ=(.G25%PECLET»=.4)

RETURN

END
B R XEAEEREEETEF KRR AT R R AR LR IS AR R LR XX ERE XX RE RN
=/ FUNCTION VISCOS
X} EMFTRXEERAERALEARAKEA A CRTE R KRS REARRREER LR SF AT R EER KX R XEL AR R R R R
*DK,VISCOS

FUMCTION VISCOS{(TEMF)
C----mmmame~ VISCOCITY OF SODIUN ------------

VISCOS=VISCIH(TEMWP)

RETURN

END

X ERRRARARATEXXAERERAXERRERLE TR ERE LN ERK LR KR ENEEREIXE R R R LR RRR B ER
*/ SUBROUTINE ABALGS
R RERERRATAEERKE AR RSP RAE AT TR EA R AR KSR R ERER RS E AR AL E AR EECARERTTLER
=DK ABALOS

SUBROUTINE ABALOS (WP, W5, TPIN, TPOUT, TSIH, TS0UT)

C
®CALL,ACSDAT
C
c ESTIMATE ALR EXIT {HOT SIDE> TEMPERATURE ANDJOR ENTHALPY
c
EPIN = ENTAOC(1,TPIN)
EPGUT = ENTAQC(1,TPQUT}
ESIN = EWTAOC(2,TSIN)
ESOUT = EHTAOC(2,TSOUT)

ATRANS = WP *= (EPIN - EPOUT)
WRITECH,1001> @TRANS
1001 FORHAT{(1X,*TRANSFERRED ENERGY PER SEEBND=’,1PE13.3)
ESOUT = ESIN - QTRANS/WS
TPIN = TEHPOCCE,EPINY
TPoUT = TEHPGC(1,EPOUT)
TSIN = TEMPOC(Z,ESIN)
TSQUT = TEMPOC(2,ESDUT)
WRITE (6,1000) WP, WS, TPIN, TPOUT,TSIN,TSOUT
1000 FORHAT(’ #x*xxx IH ABALOS svuxzssx’]

1 H we =*,1PE13.5,* W§ =’ 1PE13.53,/
2 ' TPIN =’ ,1PE13.5,* TPOUT=',1PE13.5,/
3 * TSIN =*,1PE13.5,* TSO0UT=',1PE13.5)
RETURHN
END

B REEREREE AR IA R TN R KA TR RN KA RS AN SRR AL AN LERL R LT RS
] SUBROUTINE UNIVOS

Tl ERERAAEEERAE RS R E A LA KA RS AT TAA AT AT LA A E I TN AT EREARGAXE XA EXARER
=DK,UNIYVOS

SUBROUTIME UREIVOS(K)
CHERXXRARXA KR LRSI RER KA EERXEREREXTXAKEKALXER KX XXX KRK

Cx THIS ROUTIME CALCULATES THE TEMPERATURE x
= DISTRIBUTION OF THE HEAT EXCHANGER IN STEADY =
Cx STATE. =
CRREAE KKK RERRE AN AL RBE IR EIRR LG ER LA LGSR L RS UMK
c

cxxxxxax [HITIALIZATION
*CALL /vDOV/
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TIME<10:24:50> DATE<10/24/87>
T107D.5SCL2.C5.0ATA

HEMBER NAME

JRACSH

2LALL DATAZE
*CALL /ACSH/

®CALL,ACSDAT
c
TALLOW = 1.0E-08
NHODE = 20
€
C  GET ALPHA IN THE REFERENCE COKDITION
¢
IFCIPC2).EQ.2)
1 CALL ABALOS(WZNREF,W2AREF,T2NIRE,T2HORE, T2ALRE,T2AORE)
TONEXT(1,1) = T2NIRE
TONEXT(3,2) = T2NGRE
TONEXT(2,2) = T2AIRE
TENEXT{2,1) = T2AORE
TOFLOW(E,1) = T2NIRE
TOFLOW(Z,1) = T2A0RE
¢
CALL RBALOS
c
CALL PLOSOR(K)
¢
c INITIALIZATLON
c
IFCIP(2).EQ. D)
1 CALL ABALOS(WOFLOW(1),WOFLOWC2),T2INEVCIT2INE+1),
) T20UEVCIT20UE+1),T2811C,T2A0IC 3
TOREXT(1,1) = T2INEVCIT2IRE+1)
TOMEXT(1,2)} = T20UEV(IT20UE+1)
TOMEXT(2,1) = T2A0LC
TONEXT(2,2) = T2ALLC
TOFLOW(1,1) = TONEXT(1, 1D
TOFLOW{(2,1) = T2A0IC
¢
CALL HBALOS
c
TOPLERC1,1) = TOFLOW(1,1)
TOPLER(1,2) = TOFLOWCL,NNOBE+1)
TOPLEN(2,1) = TOFLOW(2,1)
TOPLEN(2,2) = TOFLOW(2,NNODE+1)
TOHEXT(2,1) = TOFLOW(2,1)
TOHEXT(2,2) = TOFLOW(2,NXOBE+1)
RETURYN
£xD
ﬂf RN EATEREE A S R R R RN A RN EXETXEXERNR LR £+ IRTAXEEEY
# SUBROUTIHE RBALOS

A AEFEAEEITIRE AT REEAXAIABRRTE R RRBI TR A ZXER AR AAEFRREE AR LR Y KA TR L ER AT
*DECK RAALOS
SUBROUTINE RBALOS
[
C GET ALPHA BY ITERATION
[
*CALL ACSDAT
=CALL ACPNTR
®CALL sVD9V/

C
[
HHODE = 20
W1 = W2NREF
W2 = - W2AREF
[
c TRANSFERRED EMERGY FROM PRIMARY CODLANT
[
4TOALS = W1 = C(ENTAOCC1,TONEXT(1,1)) - ENTAOC(1,TONEXT(1,2)))
ALPHAD = 1.0
ALPHAL = 1.0
ALPHA = 1.0

DO 500 I = 1 , 50
CALL TDISOS C(ALPHA , W2NREF , W2AREF)
QPRIM = W1 * (ENTAOC(1,TOFLOWC1,1))-ENTAOCCT, TOFLOW(1, KHNODE+13)D
QSCHD = W2 = (ENTAOC(2,TOFLOW(2,1))-ENTAOLC(2, TOFLOW(2, HNODE+13))
WRITE (6,2000) ({TOFLOW(1,K),TOFLOWC2,K)},K=1,HHODE+1])

2000 FORMAT (' TOFLOW(NAY=’,F10.3,’ TOFLOWCALIRY=",F10.3)
WRITE <&,1000) w1 , W2 , ALPHA , QTOACS , QPRIM, AQSCHD

1000 FORMAT(//* zxzxsx RRALOS wxxwxw Wi =’,1PE13.5," W2=’,1PE13.5,

Tt 4 CORRECTION FALTOR=",tPE1Z.5,/
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TIMEC10:24:50> DATE<10/24/87>
T107D,53CL2.L3.DATA

HMEMBER NAME

IRACSH

1 ' PRESCRIBED HEAT 1088 =,Ei18.8.,/
2 ’ COMPUTED HEAT LOSS =’,E18.8,7
2 ’ COHPUTED HEAT GALR =’,E18.8)

4

[ CHECK FOR CONVERGENCE

IF (ABS((QTDACS-QPRIM}/RTOALS).6T.1.0E-5) GO Y0 300
IF (ABS(C(QTDACS-@SCND)/@TOACS).GT.1.0E-57 G0 T 300
RETURN

300 QAY = 0.5%(QPRIK + GSCHD)
ALPHA = QTOACS 7 apy = ALPHAL

IF (1.E49.1) 60 TO 100
30 IF (ABSCALPHA-ALPHA1).LT.ABSC(ALPHA1-ALPHAD)? GO TO 100
ALPHA = 0.5 * {ALPHA + ALPHAT)
G0 TO 50
100 CONFINUE
ALPHAG = ALPHA1
ALPHA1 = ALPHA
500 CONTINUE
CALL ERR9U (BHRBALOS ,200)

RETURN

END
B RN R RN AN R AR TR R A AN RN AU B AR A BB ARKERETE
*/ SUBROUTINE HRALGS

¥/ EEXEERRFCRRREEEERRL AR LARL LA LR AAC AR AR ARG TR EXETEEEERSLEREA KL LA RENRRR
=DECK HBALOS
SUBROUTINE HBALOS

¢
[ SET INITIAL CONDITION
c OBTALIN TEMPERATURE DISTRIBUTION AND SECONDARY FLOW RATE
C USING ALPHA
=CALL JvDov/
c .
wLALL ACSDAT
C
=CALL ACPNTR
C
HHODE = 20
W1 = WOFLOW(1)
¥2 = - WOFLOW(D)

BTOACS = WY % (E2INACCIE2INA+1) - E20UACCIERDUA+1Y)
TSAVE = TONENT(1,2)
DTALC = TONEXT(1,2) - TONEXT(2,2)
DTRIC = TONEXT(1,1) - TONEXT(Z,1)
DTABI = (DTAIC-DTBIC) ¢ ALOGCDYAIC/DTBIC
BAD = QTOACS / DTABI
UA1 = UtAD
b0 560 1 = 1 , 50
CALL TBLS0S CALPHA , WOFLOW(1) , WOFLOW(2))
QAGAIN = W2x{ENTAOC(2,TOFLOW(2,1)) ~ ENTAOC(2,TOFLOW(2,NNODE+1}2)
WRITE (6,1000) W1 , W2 , QTOACS , GAGAIN
1000 FORMAT(/F*  mxxxxx HPALOS =mxxkxx W1 =7,1PE13.5," W2~’,1PE13.3,/

1 ’ COMPUTED HEAT LOSS =’ ,E18.8,/
2 ’ COMPUTED HEAT GAIN =’,E18.8)
£
4 CHECK FOR COHVERGENCE
C
IE (ABS{(QTODACS-QAGAIN) JQTOACS).LE.1.0E-5) GO TO 200
DTA = TOFLOWC(1,NNODE+1) - TOFLOW(2,NNODE+1)
DTE = TOFLOWC(1,1) - TOFLOW(2,1)
C
c CALCULATE LOG MEAN TEHPERATURE DIFFERENCE
4

DTBAR = (DTA-DT8) / ALOG(DTA/DTE)
UA = GAGAINM / DTBAR
IF (I.E@.1) THEN
BELUDA = UA - VAl
IF (ABSCDELUASUATI.GT.0.1) BA = UA1 + G.1x5IGNCDAL,DELUA)
G0 TO 100
END IF
50 IF (ABSCUA-UA1Y.LT.ABSCUAL-UADY) GO TO 100
UA = 0.5 5 (UA + UAD)
60 TO 50
100 CONTIRUE
UaQ = UA1
VA1 = UA
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TIHE<10:24:50> DATE<10/24/87>
T1070.85CL2. 5. 0ATA
MEMBER NAME IRACSM
DTBNEW = QTDACS / UA
DTA = TSAVE - TOKEXT(2,2)
DTB = DT9SCOTANEW, DTA)
TOFLOWC2,13 = TOFLOW(1,1) - DTB
W2 = GTOACS / (ENTADACTOFLOW(2,1)) - ENTAOACTONEXT(2,2)3)
WOFLOWC2) = - W2
500  CONTINUE
CALL ERR9U (BHHEALOS ,200)
200 CONTINUE
RETURN
END
= IlIt!K!Itl::!*8*!818!'8!!llllIl!!lﬂ!ll!l*S*I!l'ﬁ'ﬂ:!!!lllﬂ*‘ﬂ**‘ll'l!
=/ SUBROUTINE TDISOS
xf 8!8!lx!':!Z!I!IR!Klﬂ*lS:*II!!‘833“'!!88““!3Hl‘!t!’!“‘:'ﬂ*!l’#l!!t!
*DK, TOIS0S
SUBROUTINE TDISOSCALPHAT,W1,W2)
c
=CALL IVDOYS
¢
®CALL DATA1A
C
xCALL ACSDAT
t
=€ALL JUNLT/
c
EQUIVALENCE CLIOUT , NOUT)
c
HOGDOB = 0
L1ERR = 0
HITER = 20
NHODE = 20
WRITE(6,5001) ALPHAT,W1,W2.
5001 FORMAT(2X, ENTERER IN TDESOS, AREA CORRECTION FACTOR IS,’,1PE13.5,
1 © Wi1=’,E12.5,7  Wi=’,E12.5)
DO 600 INOOE=1,KNNODE
TPL = TOFLOW(1,INODE)

TPO = TPE
181 = TOFLOW(2, IHODE)
T80 = TSI

B = ALPHAT = HTRNQL{1,TPI,W1) = DOWETCt) = XOMODEC1?
= ALPHAT = HTRMOC{2,T51,¥2) = DOWET(2) = XONCGDE(2)
TT = (CxTSI + B=TPIY [/ (C+B)

[x N =]

ENTHALPIES

EPT = ENTAOC(1,TPD)
E§1 = ENTAOC(2,TSID)

[x]

DO 400 L = 1 , NITER
TPBAR = 0.5 % (TPI + TPO)
TSBAR = 0.5 = (TSI + TSO)

THERMAL CONRUCTIVITY

HEAT CAPAEITY

OO0 Oe o0

CPBAR = CAPAOC(1,TPBAR)
CSBAR = CAPAOC(2,TSBAR)
B = ALPHAT = HTRNOQCCE,TPBAR,W1) % DOWET(1) * XONODBE(1)
€ = ALPHAT = HTRNOC(2,TSBAR,¥W2) = DOWET(2) = XQHDDE(?)

[

COMPUTE TEMPERATURE DISTRIBUTION

EPO1 = (EP1 + 8=(TT-TPBAR) / W1)
(ES1 + C=(TT-TSBAR) [/ W2)
TEMPOCC(T,EPO1)
TEMPOC(2,£501>

TPBAR = 0.5 = (TPI + TPO1)

TSBAR = 0.5 = (TSI + TS01)

TT1 = (CxTSBAR + BsTPBAR) / (C+B)

-
o
=
s
o

(3]

CHECK FOR CONVERGENCE

IF (ABS(TPOt - TPO) .GT. TICONVY) GO TO 300
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TIME<10:24:50> DATE<10/24/87>
T107D.SSCL2.CS.0ATA

HEMBER NAME

1RALSH

IF (ABS{(TS01 - Ts0) .6T. TI1CONWV) GO TO 300
IF (ABS(TT1 - TT) .GT. T1CONV) GO TO 309
GO TO 508
300 TPO = TPO1
TSO = TS01
T = TT1
400 CONTINUE
NOGOOD = NOGOOD +
500 TOFLOW(1,INDDE+1) TPO1
TOFLOWC(2,ENDDE+1) = TSOD1
TOWALLCINODE)=TT1
600 CONTINUE

[

c
< SEE IF COMPUTATEON WAS ERROR FREE
c
IF (NOGDOD .E4. 0) 60 TO 700
L1ERR = L1ERR + 4
WRITE (NOUT,20000) L1ERR, HOGOOD
C
c COMPUTE PLENA TEMPERATURES
C
700 EPOUT = ENTAOC(1,TOFLOWC1,NNODE+1))
ESOUT = ENTAOC(2,TOFLOW(2,NNODE+1))
c
[ HEAT 1055 AND REAT GALR
c
800 QTOALIR = Wix(ENTAOCC1,TOFLOW(1,1))-EPQUT)
RAGAIN = - W2« (ENTAOL(2,TOFLOWCZ, 1) -ESQUT)
[
T CHECK IF THE COMPUYATION 15 GOOD
<
IF (ABSCC(QTOAIR - QAGAIN)/GTOAIR).LT.1.£-5) GO TO 900
L1ERR = L1ERR + 4
WRITE (NOUT,30000) QTDALR, QAGALN
900 CONTIHUE
C
[

RETHRN
10000 FORMAT C/710X,23Hxsxxx ENTERING TDRISOS!II)
20000 FORMATCIHE,1X,BHexexeexx, },
X SX,8HLI1ERR = ,15,2X,13,45HNODE TEMPERATURE FAILED TO CONVERGE IN
XTDISOS)
30000 FORMAT(SX,17Hxexxxzxx]N TDIS0S,/,7X,19HCOMPUTED HEAT LOSS ,E18.8,/
1 S TX,19HCOHPUTED HEAT GAIN ,E18.8,/7,5X,8Hxsxxzxex)
END
B EEEEEREEERERABRR AR SRR EREE R AR KRR TR S LR R ER LR E TR AN TR KERERE R
xf SUBROUTIKE UNIVOT
PV L L2l L L Rl T IR L TP e TP es PRI P PEEL 2 PRFE LEPTS S e P e T
2DK,UNIVOT
SUBROUTIHE UNIVOT(K)

[

C

C

C..IDENTIFICATION

L -------assau=r

C

C UNIVOT

C

C

C THES SUBROUTINE SOLVES TRANSIENT EMERGY EQUATIONS
C IR THE IRACS

[

C

CREXERRRRRHEA RS KL LR R LAAERERAXRA LA ERA R SRR A LR EAR KA ZAEA XN CERLEE TR KM CETK
c

c CODE STRULTURE

C _____________

C

C

4 3.2 FOR REVERSE FLOW, REVERSE THE HARCHING

c BIRECTION.

[

C 3.3 UPDATE VARIABLES.

C

[

CEREER AR LR TR TR D KRR LRI BE TR R RAE AT AL XA WLR AR LR LA N ERY
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TIME<10:24:50> DATE<10724787>

T107D.SE8CLR.CS.DATA

MEMBER HAME ]RACSM
=CALL FYDOV/
*CALL ACSDAT
=CALL TLGOP1
=CALL DATAOC
*CALL TFLOW?

®LALL INTEGY

L
DIMENSEQN TOFEOP(2,21) , TOWALP(20)
c.
C
YDELCX, XP) = ABSC{X-XP)/XPD
4
VINA = ADCROSC1) = XONODE(1)
VZNA = ADCROS(2) = XONODE(2)
VTHA = AQCROS(3) = XONODE(I)
BTUBE = BEHSOC(3,300.0) %= AQCROS(3> x XONODE(3)
HACS = 21
N=NALCS
HH1=H-1
[
[ VDIN OFFSET FOR BIDIMEHSIONAL ARRAYS,
C SECONBARY SIDE
C
12=0

b0 20 LOUT = 1 , HACS
DO 20 1IN = % , 2

20 TOFLOPCIEN,IQUTY = TOFLOWCIIN,IOUT)
DD 40 IIN = 1 , ¥M1

40 TOWALPCIINY = TOWALLCIIN)

C
H=DELT1

c

c BOUNHDARY COHDITIONS

c
WP = WOFLOW(1)
WS = WOFLOW(2)

C
E1PIR = ENTAOC(1,FOPLEN(1, IP(13)D
E2PIN = ENTAOC(2,TOPLEN(2,IP{(2))}
E1POUT = ENTAOCC1,TOPLENC1,3-IP(1)))
E2POUT = ENTAOCC2,TOPLENCR,3-IP(2)))

c

C INLET BOUNDARY

€ eeeecmemeeaa-
IFCIP(1) . EQ.1)> IPIN = 1
IF(IP(1).EQ.2) IPIN = NACS
IFC(IP(2).EQ.1} ISIN = %
IFCIP(2).ER.2) ISIH = HACS
TOFLOPC1,IPINY = TEMPOC(1,E1PIK)
TOFLOP(2,18IN} = TEMPOCL(2,E2PIN

|3

£ HEAT TRANSFER REGIOHN

c

C

C NOW ITERATLORN STARTS.

[
ITACS = 0
ACCL = -0.5

%

C GUESS NEW STEP VALUES BY PREVIOUS VALUES.

€
CHHGPR = 0.0

111 CHNGHYX = 9.0

FDEVHX = 0.0
DO 50 I=1,HH1

C DEFINE NOBE COUNTERS FOR PRIMARY FLOW

£

IF (IP(1).EQ.1) THEN
=1
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TIKE<10:24:50> DATE<1D/24/87>
T107D.55CL2.C5.DATA
MEMBER NAME IRALSH

IN1 = IN + 1
IIN =1
ELSE
IN=HK-1
IN1 = IN
IIN = IN + 1
END IF
C
c PRIMARY COOLANT
c
TT=TOWALP(IN)
TPBAR = 0.5 = (TOFLOP(1,1IN) + TOFLOP(1,IN1D2
EPOLD = ENTAOC(1,TOFLOWC1,1N1))
c
RHO = DENS1DCTPBAR)
CEX = H % ABSCWP) [/ (RHO®V1HA)
UAPT = HTRHOCC1,TPEAR,WPY ® ALPHA * DOWET(1) x XONODE(H)
EXX = H = UAPT J (RHO®VINA)
TPTT = TPBAR - TT
IF CABS(TPTT).LT.Z9HIN) TPTT = 0.0
c
EPMEW = (EPOLD + EX = ENTAOCC1,TOFLOPC1,IIH}D -
1 EXX = TPTT) / 1.0 + EX)
c
L DUTLET BOUNDARY
C
TPHEW = TEWPOCL(1,EPNEW)
[
CHKG = ABSCTPNEW-TOFLOW(1,IHN1))
FDEY = ABS(TPNEW-TOFLOPC1,IN13)
TOFLOP(1,IN1) = {1.0+4ACCL)=TPNEW - AECLXTOFLOP(1,IND)
IF (CHNGMX.LT.CHNG) CHNGMX = CHHG
IF C(FDEVMX.LT.FDEY> FDEVMX = FDEV
c
50 CONTINUE
c
C HEAT TRANSFER REGION.
c
DO 100 I-=1,KH1
C
IF C(IP(2).EG.2) THEW
I§ = N - [
Is1 = IS
11§ = I8 + 1
ELSE
18 = I
151 = IS + 1
IIs =1
END IF
¢
[
C SECONDARY COOLANT
C
TT = TOWALP(IS)
3
T68AR = 0.5 = (TOFLOP(2,11S) + TOFLOP(2,I81))
ESOLB = ENTAOC{(2,TOFLOW(2,181))
C
RHO = DENSOEC(2,TSBAR)
EX = H = ABS(WS) / (RHO=V2KA)
UAST = HTRNOC(Z,TSBAR,WS) = ALPHA * POVET(2) * XONODE(2)
EXX = H * UAST } (RHO=VZNA)
TSTT = TSBAR - TT
IF CABSCTSTT).LT.I9HIN) TSTT = 0.0
C
ESHEW = (ESOLD + EX = EMTAOC(2,TOFLOP(Z,II8)) -
1 ExX = TSTT) [/ (1.0 + EX)
[%
€ OUTLET BOUHDARY
C
TSHEW = TEMPOC(2,ESNEW)
C

CHNG = ABS(TSMEW-TOFLOWC2,E51))

FDEV = ABS(TSHEW-TOFLOP(2,151))

TOFLOP(2,181y = (1.0+ACCLY=TSNEW - ACEL®*TOFLOP(2,IS%)
IF (CHHMGMX.LT.CHNG) CHHGMX = CHNG
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TIME<10:24:50> DATE<10/24787>
T107D.55CL2.L5.DATA
HEMBER NAME IRACSH
1F (FDEVHX.LT.FDEY) FDEVHX = FDEV

C
100 LCMTINUE
C
c TUBE WALL
C
00 150 E=1,HM1
c .
IPt =1+ 1
IMt =1 - 1
TT = TOWALPCI)
TTOLD = TOWALL{I)
C
CT = CAPAOCC3,TT)
c
EX = HICT/BTUBE
TPBAR = 0.5 = (TOFLOP(1,1} + TOFLOP(1,IP1)}
TSBAR = 0.5 = (TOFLOP(2,1) + TOFLOP(2,IP1)}
UAPT = HTRNOCC(1,.TPBAR,WP) = DOWET(1) % XONODE(1) = ALPHA
UAST = HTRNOC(2,TSBAR,WS) = DOWET(Z) * XONODE(2) = ALPHA
£
C ADIABATIC CORDIYION INH AIR COOLER
c IF LOADBACK).GT.O THER HEAT TRANSFER
C 1F LOADBACK}.LE.OQ THEN NO HEAT TRANSFER
c IF ABSCLOADBACK))Y.EQ.1 MALN ACS LOOP; STOP VALVE QPEK
C IF ABS(LOABBA(K)).EG.2 ACS OUTLET BYPASS LINE; VALVE GOPEN
C 1F ABS(LOADBA{K)).EQ.3 ACS OUTLET BYPASS LINE: VALVE CLOSE
C
IF CLOADBACKY.LT.0. AND ,SIFLOW+359HINA.GE.S2LOAF(K)) THEYN
UAST = 0.0
END IF
C
¥1 = EX ® UAPT
Z1 = EX = UAST
TIPHEW = (TTOLD + YI=TPBAR + ZIxTSBARY [/ (1.0 + EXx(UAPT+UASTY)
CHNG = ABS{T1PHEW-TTOLD)
FDEV = ABS(TIPMNEW-TT)
TOWALP(1)={1.+ACCL)*xT1PKEW-ACCLETOWALP (I}
IF (CHRGHX.LT.CHHG) CHMGMX=CHNG
IF (FDEVMX.LT.FDEV) FDEVMX=FDEV
c
150 CONTINUE
C

ITACS = ITACS + 1
EF (FDEVMX/CHHGMX.LT.2.0E-2.0R.FDEVMX.LT.%.0E-4) GO TO 300
IFC(LTACS.GT.60) THEN
WRITE(G6,*) ‘TROUBLE IN ACS AT T=‘,51LO0P
WRITE(H,*) “FDEYMX,CHNGMX=",FDEVHX, CHNGHX
D0 160 INOD=1,NM1
WRITE(6,1000} TOFLOPC],INOD) ,TOWALPCINOD) ,TOFLOP(2, INDD)
160 CONTINUE
WRITECH,1100) TOFLOP(1,INDD),TOFLOPC2,1KOD)
CALL EXITOUCRSBB, BHUNIVOT++)
ENDIF
1000 FORHAT(10X,3F15.5)
1100 FORMAT(10X,F15.5,15X,F15.5)

ACCL=-.5
FDEVPR = FDEVMY
60 TO 111
500  EONTINUE
C
c UPDATE VARIABLES
C
I
DO 300 1=1,N
TOFLOWC1,1) = TOFLOPC1, 1)
TOFLOW(2,1) = TOFLOP(2,I)
300 CONTINUE
[>
DO 400 1=1,H
TOWALL(I) = TOWALPC(I)
400 CONTINUE
RETURN
ERD
B MR R A N R R R AR RN R R AR E AN N EE TR AR LRI BTN RN SRR LR
%/ SUDRDUTINE ALCS2T
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TIKE<T10:24:50> DATE<10/24/87>
T107D.SSCL2.CS.DATA
HEMBER NAME [ERACSH
B/ AR EINEARAEARATEEIA IR SN AR TN IR XA XIS AN AT I IR KR R X AKX AR L
*DK,ACCS2T
SUBROUTINE ACECS2T
C~== ACCS TRANSIENT CALCULATION ROUTIME --- PROGRAMMED BY S.YDSHIKAWA---

topnE STRUCTURE
=x D0 STATEMENT .... ITERATE THE NUMBER OF LOOPS .....

C

[

C

<

C

€ <¢<e STAGE 1 >>33>

[ FETCH THE QUANTITIES FROM GLOBAL CONTALNER

£ <<<< STAGE 2 »>>»3>>

C CALCULATE TRANSIENT EQUATION AND ADVANCES THE QUANTITIES
€ <<e< STAGE 3 >>3>>

[ RETURN THE GUANTITY VARIABLES TCG GLOBAL CONTAENER

C =x CONVINUE STATEMENT

C
[+
c
=

RETURN
END
CALL /vDOV{
c
*CALL, TLOOPA
t
XCALL,ACSDAT
c
®CALL ACPNTR
c
®CALL DATA1H
C
=CALL TFLOWE
C
*CALL INTEG?
=
D0 100 K=1,N1LOOP
IF (H2ACSO0(K).EQ.4) 60 TO 100
¢
¢ FLOW REVERSAL CHECK
C
VEHK1=W2ACS (IMZACS+K)
IF (WCHK1.6T.0.) IPC1) = 1
IF (WCHK1.LT.0.) IPC1) = 2
WCHK2=W2AIR(IWZAIR+K)
IF {(WCHK2.GT.0.) IP(2) = 1
1F (WEHK2.LT.0.) IP(2) = 2
c

IF (IP{1).EQ.1) THEHR
TOBHOR(1,IP(1)) = TEMPIT(E2ZENACCIE2INA+KY)
ELSE
TOBHDR¢E,IPC1}) = TEMP1T(EROUVACCIE20UATKY)
ENDIF
TOPLENC1,1)=T2NPLHCIT2NPL+2%(K-1)+1)
TOPLENC1,2)=T2NPLNCIT2NPL+2x(K-1)+2}
TOPLEN(2,1)=T2APLNCIT2APL+2%(K-1)+1)
TOPLERC2,2)=T2APLHCIT2APL+2x(K-1)+2}
C---- DISVRIBUTIONS OF FLOW RATE & TEHPERATURE-----

IF (S1FLOW+S9MINA.GT.S25TRT(K)} THEN

IF (N2AESD(K).EQ.D.OR.N2ACSOCKI.EQ.2) THEN

CALL INTPOU{FLWTAB,TIHTAB, NTABLE,S1FLOW, W)
ELSE
CALL IACS2T (K,W)

END IF

YOFLOW(2) =W

W2ATRCIWRAIR+KY =W
ELSE

WOFLOW(2) = W2AIRCIW2AIR+K)
ENDR 1IF
WOFLOW (1) =W2ACSC(IVZACS+K)
00 200 IHODE=1,21
TOFLOW(1,INODEY=T2NFACCIT2NFA+(K-1)*21+INODE)
TOFLOW (2, INODEY=T2AFACCIT2ZAFA+(K-1}221+1HODE)
LECINODE.LT.21> TOWALLCINODE)=T2WFACCIT2WFA+{K-1)x20+LNBDE)

200 CONTINODE
C---- PLENA TEMPERATURES ----

T2INACCITZIACHKY=TEMPIT (E2INACCIEZINA+K)Y
T20UACCIT20ACHK) ~TEMPITCERDUACCIEROUA+KY )
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TIME<10:24:50> DATE<10/24/87>
T1070.53CL2.LS.DATA

HEMBER NAME

IRALSH

C IHLET ROUNDARY CORDITION (TEMPERATURE OF AIR)
C
CALL INTPOUCTEMTAB,TIMTAB,NTABLE,0.,T)
TOBKOR(2,2)=T
C-=== TIME STEP #IDTH
DELT1=S1BELT

C STAGE 2 CALCULATION
CALL DRIVOT(K)
C STAGE 3 RETURH TD GLOBAL CONTAINER
C---- DITRIBUTIONS OF FELOW RATE & TEMPERATURE
T2NPLNCIT2NPL+C(K-1)*2+1)=TOPLENC1, 1)
T2NPLHCIT2KPL+¢K-1)%2+2)=TOPLEN(1,2)
T2APLNCIT2APL+(K-1)%2+1)=TOPLEN(2,1)
T2APLNCIT2APL+{K-1)x2+2)=TOPLEN(2,2)
00 300 IRODE=1,21
T2NFACCIT2HFA+(X-1)=21+INODE) =TOFLOWCL, INODE)
T2AFACCIT2AFA+(X-1)221+INOOE)=TOFLOW(2, INGDE)
IFCINGDE.LT.21) T2WFACCIT2WFA+({K-1)%20+INGDE) =TOWALLCINDDE)
300 CONTENUE
E20UACCIE2OUA+K)Y=ENTHIHCTOPLENC1,2))
TIN = T2AFACCITZAFA+KX21)
T2LAIRCIT2IAL+K) = TIN
T2ALRG = YIN
TOUT = T2AFACCIT2AFA+K=21-20)
T2DARRCIT20AT+KY = TOUT
T2ALR1CKY = TOMT
100 CONTINUE
RETURN
EHD
] ETARREREAKITER AR RN R NN A PN R A NS AR NN EXEAFRA R EN A RREC BRI
=/ SUBROUTINE DRIVOT
t[ R R R A R R R N A R N A N N NN R N AN N PN NN N AR RKE
DX, DRIVOT
SUBROUTINE DRIVOT(K}

Ci |
CITHIS IS A TRANSIENT ANALYSIS MODULE FOR UNIVERSAL HEAT EXCHANGERI
cl 1
Cl IP(1): PRIMARY PORT ID WHERE THE B.C. IS GIVEN

Cl  IPC2): SECONDARY PORT ID WHERE THE B.C. IS GIVEN

€l DELTi1: TIME STEP WIDTH |
=CALL VDIV

ZCALL INTEGY

*CALL ACSDAT

NHODE = 20
C---- DETERMIN THE IWTERMAL TIME STEP WIDTH~---
€--- KOW, CALCULATIOH STARTS.---------
C------- PLENUM CALCULATICGN

CALL PLENOTC1,IPCH),TOBNDRCT,IP¢1Y),TOUT)

CALL PLENDT(2,IP(2),TOBNDRCZ,IP(2)},TONT)

CALL UNIVOTIK)

IEND1=41-IP (1) *NNDOE

LEND2=41- 1P (2) %NNDDE

1PP1=3-1P{1)

IPP2=3~1IP(2)

CALL PLENOT(1,IPP1, TOFLOW(CLI,IENDEY , TOUT)

TOBHDR(1,3-1PC(1))=T0OUT

CALL PLENOT(2,1PP2,TOFLOYC2,IEND2),TOUT)

TOOUT2=TOUT

TOBNDR(2,3-IP(2))=TOUT

RETURH

END
‘I R A A N N X X X R R A RN IR R KA X EE I E RN IR E NS
2] SUBROUTINE HACS2T
!I RN R AR RN X AT IR AR XA SRR NI LA NI E A X EYEAIAE AR EIUEEKE
*DK, HACS2T

SUBROUTINE HACS2TCK)
[
[
Cavuasmbosnasareosaasossassaansannnsannnsassnassnonssassnssassennnannsnanne
C
C..IDENTIFECATION
c ______________

HACS 2T

onn
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TIKE<10:24350> DATE<10/24/87>

T107D.55CLL2.C5.DATA
MEMBER NAME IRACSH

C
C
=
c
€
£
c
[
[
£
£
c
C
[
C
[
[
C
C
T
c
€
=

THIS SUBROUTIHE COMPUTES TRANSIENT HYDRAULICS

IW THE ACS.

THES SUBROUTINE 1S CALLED 8Y PDFG2T

R A R R RN EN AR XX T EX XX AT XX EIATXLRXRIINX KRR LR

COBE STRUCTYRE

SECONDARY SIDE FRICTION AND DENSITY COEFFS.
DENSITIES

2.1
2.2
2.3 PRESSURE DROP TERMS
2.4

TOTAL PRESSURE DROP ACROSS PRIMARY SIDE
P2PDAL

OF ACS,

CALL 7vD9V/

c

*CALL, 1/

C

*CALL, /BRK1TY

C

=CALL,LDCT1

C

=CALL INTEGY

[

*CALL ,DATALX

=

®=CALL,DATAIL

c

=CALL,DATA12

C

=CALL . DATAZA

c

®CALL, JA2TES

[

*CALL,DATASC

C

*CALL,DATA1A

C

=CALL,/A1TES

[

=CALL,ATWD

C

=CALL, tAC1/

[

=LALL, /LDCLYY

[

*CALL,ACSDAT

[

#CALL,ACPNTR

[

=CALL,TFLOW1

C

[
J2AC=L2ACSCILZALS+HK)
NACE=21

C
DXH = XONDDE(D)
DXA = XONDDE(2)
H=N2PIPE{LN2P1P+K}
NA=L2ACSC{EIL2ALS+K}
W=W2ALS (IW2ACS+K)
W2=wxy
SIGHW=SIGN(1.,W
WMODW=S51GHY*W2
A2=ADCROS(1)YxAOCROSC(1)

C
FLOW = 4.0 = W / DOWET(12

[

RN XA R AR R R R AN A AN AT AL A ELNE AR E TR XX AL EXERESEREE RN AN RN
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TIME<10:24:50> DATE<10/24/87>
T107D.S8CL2.CS.DATA
HEMBER NAKE IRACSH

RHOSIN=O.
C
DO 25 1=1,NACS
RHO=  DENSIDCTZNFACCIT2NFA+{K-1)xNACS+I))
RE=ABS (FLDW) /VISCIN(T2NFACCIT2NFA(K-12*NACS+D))
F=FRIE{RE,0.)
FOVERD(IFDVER+1)=F/RHO
IF(1.£4.HACS) GOTO 25
c
TEHP = (TZNFACCITINFA® (K- 13XNACS+])
1 +T2HFACLITINFA+ (K- 1) ZNACS+I+133 /2.
RKOSIH = RHOSIN + DENSI1DC(TEMP)
4
25 CONTINUE
c
c DENSITLES FOR PRIMARY SIDE OF ALS
C
AHON=RHO ]
RHO1~DENS1D (T2NFACCIT2NFA+(K-13HACS+13)
RHOAVG=. 5% CRHON+RHD1)
c
€ TERMS LN PRESSURE DROP
c
PDFLOW=W2= (1. /RHON-1. /RHO1) /A2
c
DEG = 4.0 * AOCROS(1) / DOWET(1
POFRIC = 0.5%WHDDW / BE@ / A2 = SIMPAUCFOVERDCIFOVER+1),HACS,0XN)
c
PDGRAY © C9IGRAVERHDSINXDXA
c
IF(S1FLOV.6T.S2DACS+SOMINAD
1 POLOSA = F2LOSACIF2LSA+K) = WHODY [ RHOAVS
£
c TOTAL PRESSURE DROP ACROSS PRIMARY SIDE OF ACS
£
P2PDACCIP2PDA+K)= PDELOW+PDFREC-PDGRAV+POLOSA
RETURH
END
®] BEEXERERAE AR NI R AR I A RN RN KRR AR AR AN AR E LI XTI IR IR RSN LD D
*f SUBROUTINE PLENOT
] ARRERARARER R KRR A N AR AT M R RR RS LR ENERXERXERLREEAE
DK, PLENAT
SUBROUTINE PLENOTCIPATH,[BHDR,TIN,TOUTP)
£
ZCALL ACSDAT
€
aCALL TLOOPY
c
[ i e e i R e R
€ <NEW PLEHUM TEMP.>-<INLET TEMP>
R ELECSETEEPPREEEEEEEE SEXPC-<THEW-TOLD>*QIN/VOLUME>)
€ <OLD PLENUM TEMP.>-<INLET YEHP>
[ e e el e it el

IF{VOGLUMCIPATH, IBNOR) .EQ, D) GOTD 100
EOUT = ENTAOCCIPATH,TOPLENCIPATH, IBNDR)}
EIN = ENTAOCCIPATH,TIN)
WFLOW = WOFLOWCIFATH)
IF (IPATH.HE.1) WFLO¥ = - WFLOW
EX = WFLOW [ DENSOCCIPATH,TOPLENCIPATH,IBNDR))
1 { VOOLUHCIPATH,IBHDR) = DELT1
EQUTP = (E0UT + EX = EIN) 1 1.0 + EX)
TOUTP = TEHPOCCIPATH,EQUTPY
TOPLERCIPATH,IBNDRY = TOUTP
RETURH

100 TOUTP = TIN
TOPLENCIPATH,IBNDR) = TIN

RETURN

END
X EEERAALBERRFERAE XETEARIRERL LA E A XL ER SR KRR EA XA RERE AT AXM LR LR Y
=} SUBROUTINE IACS2S

T REEAEACEREREETEE AT R LR T AR K AR R XA TRARRERAEREEERERK AR AT EAITRTER
=DECK IACS2S

SUBRDUTINE IACS2S
£
£ THIS ROUTINE CALCULATE PRESSURE LOSS COEFFICIENT OF AR
4 IH THE AIR COOLER
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TIME<10:24:50> DATE<10/24/87>

T107D.55CL2.L5. DATA

HEMBER NAME IRACSHM

A. YAMAGUCHI MAY 1986

REQUIRED IHPUT PARAMETERS
T2AIRE = REFERENCE AIR IKLET TEHPERATURE IN AC (K}

T2A0RE = REFERENCE AIR OUTLET TEMPERATURE IN AC (X
H28TCK = HIGHT DF THE STACK IH AC (M}

P2AREF = REFERENCE INLET PRESSURE HEAD OF EAN (N/M=x2)
W2AREF = REFERENCE MASS FLOW RATE OF AIR (KG/S)

CBTAENER OUTPUT PARAMETERS
F28TCK = PRESSURE LOSS COEFFICIENT OF AIR

OO MmOt

*CALL ACSDAT
2CALL DATASC
FACTT = 1.0/T2AIRE - 1.0/T2ACGRE
C25TCK = CYGRAV = POATH / CIRGAS = H2STCK
DELTPS = FACT1 = C28TEX
P1 = POATHM -~ DELTPS
PG = POATH + P2AREF
R = POJPY
T = T2RORE /7 Y2AIRE
RTL = ALOG(RxT)
RL = ALOG(R)
FACT3 = 1.0 - 1.0/R/RIT
FACT4 = 1.0 + RTL/RL
FACTS = - ARSTLK/W2AREF*PO
FACTE6 = CORGAS*TZAIRE
F23TCK = -RTL + FACTSxFACT5/FACT6xFACT3/FACT4
F25TCK = F28TCK = 2.0

[
[ CALCULATE REVYNOLDS HUMBER
C
TAVE = (T2AIRE + TZ2AORE)} * 0.5
AREA = AOCROS(2)
DE® = 4.0 * AREA + DOWET(2)
REY = ABSCYWZAREF)/VISCOA(TAVE) JAREAXDEQ
F28TCK = F28TCK / REY®x®(F2STC{)
RETURR
END
EYRE T TP EE 2 PP I2 b e e s SR e PR 22 2 LR R LTS RO T2 28 22 S T2 PP
=} SUBROUTINE IACS2T

X} EAEATAEREXAEEREEREXEREXRCEEEERXNEERRRER TN KA LI R KL LR RER TR LR XXRFRREN
®DECK IACS2T
SUBROUTINE IACS2T(K,W)

C
c THIS ROUTINE CALCULATE HATURAL DRAFT MASS FLOW RATE OF AIR
[ IN THE ALR COOLER
[ A. YAMAGUCHI HAY 1936
[
=CALL 7VDOV/
c
*CALL TLOOP1
[
=CALL DATASC
C
=CALL ACPNTR
C
=CALL ACSDAT
C
C
C Loo? K
|4
KK = K
WAIR = W2AIRC(IW2AIR+KK)
TAUF = T2RIRS(XK) 7 T2AIRD * TAUZ
RLW = WAIR { W2AREF
TSHEW = RLW / TAU = (T2RIR1(KK) - T2AILRS(KK)?
c
C AIR TEMPERATURE IN STACLK
C
T2AIRSC(KK) = T2AIRS(KK) + SIDELT = TSHEW
€
C CALCULATE ALR PRESSURE AT ALS OUTLET
T

IF (T2AIRD.EQ.T2ALRS(KK) )Y T2AIRSC(KK) = T2AIRD + 0.1
FACT1 = f.0/T2AIR0 - 1.0/T2AIRS(KK)
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TIME<10:24:50> DATE<10/24/87>
T107D.S5CL2.CS.DATA
HEMBER HAME ERACLSH
DELTPS = FACT1 = C25TCK
P1 = P9ATM - DELTPS
B = PO9ATH
R = POJP1
T = T2AIRH(KKY / TZAIRO
RTL = ALOG(R=T)
RL = ALOG(R)

£
£ CALCULATE REYNOLDS NUMSER
£
TAVE = (T2alR0 + T2AIR1(KK)) = 0.5
AREA = AOCRDS(2)
DER = 4.0 = AREA / DOWET(2)
REY = ABS(WAILR)/VISCOA(TAVE)/AREA=DEQ
F2 = F2STCK * REYa*(F25TC1)
FACT2 = 1.0 - 1.0/R/RIT
FACYS = 1.0 + RTL/RL
FACT4 = RTL + 0.5 % §2
FACTS = PO*PO/CORGAS/T2A1R0
WABS = A2STEKZS&RT(FACTSXFACT2/FACTI/FACT4)
C
t ALR MASS FLOW RATE
C
W = -WABS
RETURN
END
l' RN R R R A E AN RN RN AR AR YRR RN AN NS A RS I RB AR B E AR R Ed Rk w
x/ DECAY HEAT REMOVAL BY THE BYPASS VALVE IN THE SECONDARY
®/ AC LOOP
F] AR AR AR R A R R AR R A R R U KR R R R ERERA KR X RN XN E TR ES
')
2/ NUMBER OF LOOPS DECREASE AT T = SZLHTS(K)
=/ N1LOOP MUST BE EQUAL ¥0O 1
zf

=INSERT DRIVST.124
IF (S9MSTR.GE.S2LHTS(K)> THEN
FILUMPCIFILUH+KY = F1FINL(K) +
1 CFA0RGNCK) - F1FEHLC(K)}) % EXP(-S9MSTR + S2LHTS{K))
ERD IF
*INSERT VESLIT.T70
=CALL ACSDAT
®*INSERT VESL1T.197
DO 800 KKK = 1 , R1LOOP
IF ¢S1FLOW.GE.S2LHTSC(KKK)) THEN
PINY = PINV - WITWOC(IWITWO+KKK)

1 # (FLORGN{KKK) - FEFINL(KKK)) = EXP{SZLHTS(KXK)-S1FLOW)
END IF
800 CONTIRUE
*B,PIPW2T.38

x[ALL ACPNTR
*CALL ACSDAT
*CALL TLOOPt
=] ,PIPW2T, 80
IF (J.EQ.LPACSCIL2ACS+1) . AND,ABS(LOABBACK)Y.EQ.1) THEN
ELSE
IF €J.EQ.L2ACSCIL2ACS+13.AND.ABSCLOADBACK)).EQ.3) THEN
PDLOSS=POLOSS+CYALOCCO, W, RHOAVE KD
ELSE
1F (J.EQ.L2ACSCIL2ACS+1) .AND.ABSCLOADBACK)) .€Q,2) THEH
PDOLOSS=PBLOSS+CVALOL CS1LOOP, W, RHOAVG,X)
ELSE
ENDIF
ENDLF
ENDIF
‘f R IR AN IR A R R N N N E A AR N F XN XTI XX TR R
Y SUBROUTINE CYALOC
Bl IR EEAEER RN RN E R KR AN KN KRR E XA EE R E AT AR A EXEELESL
®D¥, CYALDE
FUNCTION CVALOCCTC,WELOW,RHD,K)
=[ALL ACSDAT
DIHENSION TTAB(S),OTABCS) ,OPEN(2),CVL{2)
DATA TTAB /0. , 100., 101., 999999.,999999.0f
DATA DTAB /0.5, 0.5 , 1.0 , 1.0  ,1.0/
DATA DPEN /0.5, 1.0/
DATA €V /200.0, 4.0/
DATA AREA? /2.668475253E-5/
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TIME<t0:24:50> DATE<10/24/87>
T1070.55CL2.CS.DATA

MEMBER HAME

IRACSH

TTAB(2) = S2BVOP(K)
TTAB(3) = S2BVOPCK) + 1.0
CAEL INTPOUCOTAB,TTAB,4,TC,OVALUE)
CALL INTPSWCCV,OPEN,2,0valUE, CVALUEY
CVALOC=0.5aWFLOW*ABS (WFLOW)Y=CVALUE/RHOJAREA2
RETURN
ERD
®*D,FRIC.2
FUNCTION FRECCVALRE,EOD)
=] ,FRIC.13

RE=A85 (VALRE)
Il XXX R EA AR AR A XA IR AT AN T EREERAR R R LMK AR VR KRR EREN MRS R XL RN RN
Y SUBRGUTINE PDAC2S
!l NN N R I N I R N N AR I KA R E R R EEE A N RN E AR X R AN X KRN LR TN
*DECK PDAC2S

SUBROUTINE PDAC2S(JJ,KK,P20REF)
¢
c
C..IDENTIFICATION:

Ly,

PDACL2S
SUBRDUTINE TO SET COMPUTE PRESSURE DROP OVER PIPE JAd
THROUGH THE IRACS PATH AT THE REFEREHCE STATE.

EAKTEEBEXXEXEXER DATA DEFINITIONS:: EE2 bR TS L]

OO0 O0OnO0O0

]
3
e
-
b

fvoov/s

L

=CALL DATA2A
*CALL DATASC
=CALL ACPNTR
=CALL ACSDAT
=CALL FACSM/

DIMENSION PR20OREFC1)

FOR A MORE DETAILED DESCRIPTION OF THE DATA, SEE
SUBROUTINE 100223

ERAEAE R XA RN R KA KRN X E AR KRR ALK LR R ERA X TR LR R

EEIRAMEXRERESAER COOE STRUCTURE:: EXFEXEXAXFLERT
1. INTEGRATE R2SIN OVER THE LEHGTH OF THE PIPE

2. COMPUTE PRESSURE DROP USING VOLUME AVERAGED MOMENTUM
EQUATIONS

RN AR R KRR R R R R RN N TR AR AN BN RN LR EX XTI ATXAREXEEE

OO OONOO0O0O00000ONOoOROoO00

d =44
N = HZNOBE(LNZHOD+J)
IFS = NFS1UCH2PIPECIN2PIP+1) ,N2HNODECINZHOD+1),J,12

L

[ INTEGRATE R2SIN USING SIMPSONS RULE

DX = X2PIPECIX2PIP+J}IFLOATIN - 1)
SININT = 0.0
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TIHE<10:24:50> DATE<10/24/787>

T107DB.85CL2.LS.DATA
HMEMBER NAME IRACSM

200

00 200 1 = 1,K

IF (1.EQ.H) GO TD 200

SININT = SINIHT+R2SINCLR2SIN+IFS+1)
CORTIHUE

VOLUME AVERAGED MOHMENTUM EQUATION

IF (J.LE.L2ACSCIL2AES+1)) THEN
TREF = T2RIRE

ELSE
TREF = T2HKORE

EMD IF

RRO = DENSID{TREF)

VISC = VISCIN(TREF)

REKD = W2HREF=Y2PIPEC(LIY2PIP+J)/CAZPIPE(LAZPIP+))=VISE)

EOD = FZEPSIY2PIPECIY2PIPHI)

F = FRIC{RENO,EOD)

P2DREF(KKY = (.5®F={2PIPECIX2PIP+d)/Y2PIPE{IY2PIP+J) +F2LOSS(
IF2L0S+J) )W 2HREF#ADS (W2HREF) /7 (RHOXA2PIPECIAPIP+J)2A2PIPEC
IAZPIP+J) Y +RHO*CIGRAV=SININT=DX

RETURH
END
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(10) HEFLHHE (DRACS) 7N

TIME<10:24:50> DATE<10/2a/87>

T1070.55CL2.CS.DATA
MEMBER NAME DRACS

=1D MCS
B AR N NN A N A K A A R E N A KNI E AU R SRR RN ERARETER
xf BRAC1S INTERFALE
II AR N R IR R A AR AN AN RN T AN EE R A E AR E MU RN K XA XE
*INSERT INIT6T.337

CALL FLNA1S

CALL FLHK1S

CALL STAK1S
II AR N R R R IR R R R AR E N IR XN R KA RS A XA N LR
®/ SUBROUTINE FLHA1S
:I X R K AN I N B R IR A R A R N N R R AR RN RN T XN
*DX FLNA1S
SUBROUTINE FLNA1S
Ivpovs
DATASL
726RVDY
1624
11631
JDRACIV/
1BCDRCS
1YMGDRC/
IYMGSTX/
£1GRAV=CIGRAY
T1 = T1NAIR
X1 = DENS1D(TT)
¥1 = VISCINCTH)
T2 = T1NAOR
X2 = DENS10CT2)
¥2 = VISCINCTD)
XAV = (X1+X2)/2,0
YAV = (Y1+Y2) { 2.0

TL = TGLPN
DL = DENS1D(TL)

=CALL
xCALL
xCALL
=CALL
=CALL
*CALL
xCALL
=CALL
*CALL

@

nounoo W

C .

CHA = WINARBWINAREC(1.JX1-1.7X2)7(A1DHX2A1DHX)

CHA = CNA + WINAR = VINAR x (1./%2 - 1./DL) / (A1LPL*®A1LPL)
c

RE1 = WINAR * X1NA / CA1NA*YD)

F1 = FRIC(RE1,0.0)

FNAH = F1 = YINAR / CX1NA = X1 = A1NA = A1HA)
£

RE2 = WIHAR = X1HA [ (A1HA®Y2)

F2 = FRIC(RE2,0.0)

FNAC = F2 & Y1NAC / (XINA = X2 = A1HA % A1MNA)
C

RE3 = WINAR = X1DHSL / CA1DHX=YAYV)

F3 = FRIC(RE3,0.0)

FDHX = F3 ® Z1DHX / C(X1DHSL = XAV = A1DHYX % AtDHX)
C

FKNA = 0.5 * WINAR % ABS(W1NAR) =

1 (FHAH # FNALC + FDHX)

c

BYNA = C1GRAV % (XAV=210HX + X2x21NAC - X1=Z1NAH)
C

'ZGDRCI = Z&NALY - Z1UPL

PDRCIN = PGCBAS + X1x*ZGDRCI=C1GRAY
[

PORCOU = PELGAS + XAV ® (ZINAC+Z1DHX-21HAH) = C1GRAV
C

PFCONM = P1FCD

PFCOKH = PFCONH - P1REFP

PORAC = PDRCIN - PDRCOU - PFCONM
c
C FIDRK IS KNOWH
[

IF (F1DRK,.GT.0.0) GO T 500
c
c F1DRK IS UNKHOWH
[
1F (F1DRK.EQ.0.0) THEN
F10RK = 2.0 = YXAv = (CHA + PDRAC + BYMA - FKNAY
1 ! WINAR 7 ABSCWINHAR)
GO TO 500
END IF

c
c PRESSURE LOSS IS KNOWN
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TIHE<10:24:50> DATES10D/24/87>
Ti1070.5SEL2.CS.DATA
MEMBER NAME DRACS
C
IF (FIDRK.LT.0.0) THEN
F1D8K = - F1DRK
FIDRK = 2.0 = XAV = F1DRK
1 I WiNAR ! ABS{WINAR}
EMD 1F
C
500 CONTIHUE
EALL PAGESU
WRITEC(6,9000) CNA , BYNA , FKWA , PDRCIN , PDRCOU , P1FCB ,

1 PF1REFP , WINAR , F1DRK
9000 FORBAT (/777f' ==xzxx DRACS STEADY STATE OUTPUT **xxxx’{
1 T = SUBROUTIKE FLHA1S ----- Tt
2 7 BACCELELATION PRESSURE LOSS =*,E12.4,' HiHx=2’]
3 * GRAVITY PRESSURE LOSS af,E12.4," HiIH®=2’{
4 * FRICTIOK PRESSURE LOSS =r,E12.4,° NIiWxx2‘}
5 7 DRACS LOOP INLET PRESSURE nfL,E12.44,7 Hinsx2:}
6 " DRACS LOOP OUTLET PRESSURE St,E12.4,0 Nikexe2'}
? - PRESSURE LOS5 AT FCB ' =4,E12.4,* N/H==x2*/
8 ' PUNMP PRESSURE RISE ar,E12.4,7 NIH®=2'/
9 7 REFERENCE MASS FLOW RATE =',E12.4,7 KGISEC/
A r OTHER PRESSURE LOSS COEFFICIENT =',E12.4)
RETURN
END
R T T P P T e P P P P e PP P PP PP e e T )
=/ SUBROUTINE FLNK1S
A AR RSN A RS R Y AR AR YRR AT ER LG EUB IR SRR LRI Y G EY
#DK FLNK1S

SUBROUTINE FLNK1S
=CALL DATA9C
*CALL FDRAC1IV/
=CALL /BCDRC/
=CALL /YHMGORC/
=CALL [YMGSTK/

c

C1GRAV=CIGRAV
C
C

T1=T1HKHR

X1=DENK1D{(T1)

¥1=vISCNK(X1,T1)
C

T2=T1KHKCR

X2=DENK1D(T2)

Y2=VISCNK(X2,T2)
C

XAY=(X1+X23/2.0

YAY=(Y1+Y2) /2.0
C

LHK = WINKR * WiHKR = (1./X1 - 1./X2) =

1 (1.7A1DHTB/A10HTE - 1./ATNHTB/ALNHTE)

BYNK=CIGRAVF (-1 1% 2 INKH+XAVAZINHX +X 22T INKC- XAVRZ1DHY)
[
C .

RE1 = WINKR = X1HK f (A1NK=Y1)

Fi = FRDRACC(RE1)

FRKH = FARYIHKH/(XINK*X1xATHK®%2)
c

REZ = WIHKR = X1HK [ (A1HK=Y2)

F2 = FRORAC(REZ2)

FNKE = F2 & YINKC / (XEINK*X2xA1NK**2)
c

RE3 = W1NKR * YI1KNI/ (ATDHTE=YAV)

F3 = FRDRAC(RE3)

FDHX = F3 = Y1DHTB / {(YIKRI=XAV*A1DHTB=*=22)
c

RE4 = WINKR * XINHTB !/ (ALNHTBExYAV)

F4 = FRDRACCRE&)

FNHX = F4 = YINHTB / C(X1HHTB*XAV*AINHTBx22)
c
C
c F10RNK IS KNDWH
[

IF (F1DRNK.GT.0.0) THEH
FHK = 0.5 = WINKR 2 W1RKR = (FNKH+FNKC+FDHX+FNHX+FIDRNK/XAV)
P2REFP = FIDRNK/2.0/XAVEWINKR=ABS (WINKR) - CHK-BYHK+FNK
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TiME<10:24:50> DATE<1D/247B7>
T1o7D.58CL2.C5. DATA
HMEMAER WAME DRACS
G0 TO 500
END IF

c F1DRNK 18 UMKHOWH

IF (F1DRNK.E2.0.0) THEHW
FNX = 0.5 * WINKR = WiHKR * (FHKH+FNKCH+FDHX+FNHX)
FiDRNK = 2,0%xXAV = (P2REFP+CNK+BYNK-FRK) / WINKR / ABS({WIKKR)
GO TO S0OD

END IF

PRESSURE LOSS IS KHOWH

oo n

IF (FIDRK.LT.0.0) THEM
FNK = 0.5 * W1INKR = WINKR = (FHKH+FNKC+FDHX+FNEX)
F1DRHK = - F1DRKK
P2REFP = FIDRNK-ENK-BYNK+FNK
FiDRHK = 2.0 * XAV = F1DRNK
1 I WINKR / ABS(UINKR)
END IF :

00 WRITE(6,2000) CRK , BYNK , FNK , P2REFP , WINKR , F1DRNK

SET INITIAL CONMDLITION

[ N Y N N o

IF (WINK.NE.D.0) THEN
T1=T1NKH
X1=DENKtD(T1)
¥Y1sYISCNK(X1,T1)

T2=T1NKC
X2=DENK1D (T2}
Y2=VISCHNK(X2,T2)

XAV=(X1+X2)72.0
YAV=(Y1+¥2) /2.0

CHK = WINK ® WINK = (1.7X1 - 1.,/X2) *
1 (1. fA1DHTBIATONHTE - 1.7AINHTB/AINHER)
BYNK=CIGRAVE (- X1%Z tHKHEXAV=ZINHA+ X222 INKC-XAVEZ1DHY)

RE1 = WINK * X1WK [ (A1RKxY1)
F1 = FRORAC(RE1) '
FNKH = FAixY1HKH/ CX1HKSX1RATHRE22)

RE2 = WiNK = X1NK / C(A1NK*Y2)
F2 = FRDRAC{RE2)
FNKC = F2 * YINKC 7 (XINK®X2XR1NK**2)

RE3 = WiNK * Y1KNI/(A1DHTB=YAV)
F3 = FRORAC(RE3)
FOHX = F3 = Y1DHTE J (YIKNL«XAV=AIDHTBxx2)

RE4 = WiNK = X1HHTB / (AINHTBsYAV)
F4 = FRORAC(RE4)
FHNHX = F4 = YINHTB / (X1HHTE=XAV*A1NHTB=x2)
FNK = 0.5 ® WINK * WINK * (FHKH+FNKC+FDHX+FHHX+FiDRNK/XAV)
P2INIT = F1DRHK/2.0/XAVSWiNK*ABS (W1HK) -CNK-BYNK+FHK
F2INIT = P2INET '/ P2REFP
0d 600 K =1, 25
IF (P2EMPD(K).LT.F2EHIT) THEN
P2EMPDC(K) = F2INET
ELSE
&0 TO 700
END IF
600 CONTEIHUE
END IF
700  WRITE(H,9100) CHK , BYNX , FNK , P2LINIT , WINK
RETURN
9000 FORMAT (77117 ¢ *xxxxx DRACS STEADY STATE OUTPUT wxxxxx’f
f emmer SUBROUTINE FLNK1§ ----- 'y
+ ACCELELATION PRESSURE LOSS =r,E12.4,7 NiHee2'/
s GRAVITY PRESSURE LDSS =r,E12.4,¢ N/H=x2*f
s FRICTION PRESSURE LOSS =*,E12.4,* N/M=¥2*}

(U
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TIME<19:24:50> DATE<10/24/87>
T107D.S8CL2.CS.DATA
HMEMBER NAME DRACS

1 ‘ PUMP PRESSURE RISE =*,E12.4,7 HIMxx2’}

1 * REFERENCE MASS FLOW RATE =r,E12.4," KGISEC’/

1 * OTHER PRESSURE LOSS COEFFICIENT =7,E12.4)
9100 FORMAT (/7/7{* w»sxxxx DRACS INITIAL STATE QUTPUT =#*=zxzx‘/

1 f = SUBROUTINE FLNK1§ ----- i

1 * ACCELELATION PRESSURE LOSS af 12,4, NiWxx2rf

1 * GRAVITY PRESSURE LDSS =,E12.4, " liMze2ry

1 * FRICTICN PRESSURE LDSS ar,E12.4,7 RiH==2’]

1 * PUMP PRESSURE RISE =',E12.4," NiMx=2"/

1 * INITIAL MASS FLCW RATE =',E12.4," KG/SEC")
C

EHD
K] R R R R SRR PR R AR R R R TR R KRR LR R ERRTREFRTF R KL FRA R TBIRR
L1 SUBROUTINE STAK1S
X/ FRFRAEEAEEEFREREFARE AR AR TR AETB X AT ERAE AR XL IR CA R AR AR IR FERCXIBRT RS
=0X STAK1S

SUBROUTIKE STAX1S
=CALL DATASC
=CALL /DRACIV/
xCALL /BCORCY
®CALL /YMGDRC/
=CALL 'YMGSTKS
C
[
PATH = POATH
DNI = PATH /7 (Q1AIR=T1AIRD
BND = PATH / (Q1AIR*T1AOR)
DAV = 0.5 = (DNI + DNO}
CONST = 0.3 » W1AR=22 / DAV { A1STAKx=%?
P1STR=C1AIR=Z1STAX*(1./T1AIR-1./T1AOR)

PRESSURE LOSS AT DAMPER

IF (HtDAMP.EQ,0) GO TO 3

FSTD1 = FLOAT(N1DCOS) / FLOAT(N1DAMP) = (1.0-R1AREA) x
1 COSCO.5*COPI=R1DLOS)

FSTD2 = FLOATC(NTBFIN) /7 FLOAT(R1DAMP} % (1.0-R1AREAY =
1 COS¢0.5*CIPI=RIDFIH)

FSTD = 1.0 / (1.0 - FSTB1 - FSTD2)

FSTD = FSTD » FSTD - 1

GO TO 4

FSTD = 0.0

CONTRNUE

PDOKP = FSTD = CONST

o

I THLIS CASE, PRESSURE LDSS ACROSS THE AIR COOLER IS KNOWN

[ e N o N e B B B o B B o B o M B e Y T o)

IF (F1STAK.LT.0.0> THEN
PDACS = - FI1STAK
A = PATH - P1STR
P2FAND = - P1STR + PDACS
B = PATH + P2FANO
F1STAK = PDACS f LONST
END IF

[ IN THIS CASE, F1STAK 18 KHOWN

1F (F1STAK.GT.0.0) THEN
PDACS = F1STAK = CONST
P2FANO = P1STR + PDACS
A = PATH - P1STR
B = PATM + P2FANO

END IF

c IR THIS CASE, P2FANO IS KNOWH

IF (F1STAX.E®.0.0) THEN
A = PATH - PISTR
‘B = PATH + P2FAND
PDACS = P1STR + P2FANO
F1STAK = PDACS / COHST
END IF

«

C CALCULATE TIME COMSTANT IN STACK

S1TAUD = Z1STAK * A1STAK = DAV / WiAR
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T107D.5SCL2.L5.DATA

HEMBER NAME

DRACS

c
C

WRITE(H,9000) PDACS , P2FAND , Fi1STAK

9000 FORMAT (7/71f'=»xxxx DRACS STEADY STATE OUTPUT muwwxxx’/f

xf
®f
xf
"/
*]
®}
'Y
i
x/
*f

1t e SUBROUTINE $TAKIS ----- 7]
1 Y PDACS = E12.4,¢ NiM=x2¢/

1 * PZFANO =, E12.4,7 N/Ma=2*{

1 * FISTAK =, E12.4)

R R R R RN A R AR R AR AL E A CE LSS XA LR RN LR AN A KR
BEE AR IR AR EE KKK AR E RN E R LK EF XA A AR AR D R TN N AR ENEEES RN

SSC-L DRACS INTERFACE

B P T 2 P T P D P e P PP s e e

P Rt et R et st P s R b PP ST P T e 1

BERAREFEXAEFFRRZREERXREEK BB RRA R TR RLAARKH RN ERAACT LA LR CT LR XXX EKLE
FOR RE-START :

ERRRIE NN RN A AR A AR AR AR LR XA XA ISR KA ENEERRTE

=IKRSERT SVCHTP.26

COMMON fREF1V/ RREF1V(13)
COMMON JYARILIJ IVAR1E(4)
COMMON /VAR1V/ RVAR1V(22)
COMHON fOVDTIT/ ROVDT1(&)
COMMON JYMGDRC/ RYMGDR(384)
COBHON JYMGDRIJ IYMGDR(6)
COMHON fYMGSTK/ RYMGST{(&4)
COMMOR JYMGSTL/ LIYMGST(4)

*BEFORE SAVEST.30

WRITE(NSAVE} RREF1V , 1VARI1I , RVARIV , ROVDT1 -,
1 RYHGDR , IYHGDR , RYMGST , IYMGST

*BEFORE RESTOT.48

"]
=]
x/

READ (NSAVE) RREFI1V , IVARII , RVARIV , RDVDOT1 ,
1 - RYNGDR , IYMGDR , RYMGST , IYMGST
FAAXEEAEXXLKRAEAARARKK TR AR XA AR ERAAEZL XA TR T EEE AR REEREETEEREWERED
RAMELIST STATEMERTS
AERXEEATXBEALERRLEXERA LR AR AR TR ARG EAKEREREEX N TN R RRLS EE BT LEEE L RK LN

*INSERT CRDRSR.18
xCALL JYMGDRC/
2CALL [YHGSTRS
=CALL JBCDRC/

WAMEL1ST /DRALS/ L1DRAC H9DRLS F1DLOP S1DRCS , YKNI

, . ¢ . ’
1 YIKRO , CINTB , STAUN , STAUK , S17tau , Z1UPL ,
2 Z1LPL . 21DHX , YINAH , YINAC ., Z1NAH , Z1NAC ,
3 XtRA  , X1DHSL , N1EMPD , T1EMPD , PILEHPD , P1REFP ,
4 H2EMPD , P2EHPD , T2EMPD , PZREFP , A1DHX ., PIFCD ,
3 P2FANO , F1DRNK ,

[ F1DRK , F1STAK , Z1S8TAX , A1STAK , NiDAHP , N1DRCOS ,
8 N1DFIN , R1AREA , RIDFEN , R1DCOS , NIFANH , P1FANH ,
9 T1FANH , YIDHTB , Z1HKH , Z1NKC , Z1MHX , Y1iKRKC ,
A YINKH . YINHTE , X1NK » X1NHTB , ATNHTB ,

B WINAR , W1HA » TINAIR , TINAQR , TENAI , TiWAD
[ WINKR , WINK » TEINKHR , T1HKCR , TiNKH , TiNKC ,
0 W1AR , WA . T1AIR , T1ADR , T1Al .

E T1A0 , T1ST ,

F G1DPRCS , G2DRCS , NTORCS , N2DRCS , L1DRCS , L2DRCS

*BEFQRE CRDRSR,128

READ (4,DRACS)

WRITE(6,0RACS)

IF (M1DRCS.GT.25. OR .N2DRCS.GT.25) THEN
WRITE(6,9001) WiDRCS , N20RCS
CALL EXITOU(C9100%,8HCRDRYR )

9001 FORMAT(1H1, *sxxxxsax ERROR =xzmxxxxx’/

®f
xf
u}
xj
xf

1 * NODE NUMBER IM PRIMARY DRACS LOOP IS LS EPY
2 ¢ NODE NUHBER I¥ SECONDARY DRACS LGOP IS -, 14,/
3 * THEY MUST BE EESS THAN 257
END IF
EEAREXEERKEFEREILRREE *% FEEXERREREXELXEDTERER TR XK KR RRNXT

SUBROUTINE CALCIR

R R R R KN AT KR I R F AR R E KRR R LE AT XA XX LRI REXE L XRR

*INSERT CALC1R.17
=CALL /BCORCS
®=INSERT CALL1R.49
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TIME<10:24:50> DATE<1G/24/787>

T107D.55CL2.CS,DATA

HEMBER NAME

DRALS

iF C(L1DRAC.EQ.1) NIFEAT = N1FEGT + 2
PRSP TT ST P P e T T2 et S P P P PP T R P I P AT R RS P L T
={
wf SUBROUTINE EQIY1T
2
B! SRR REEER AN IR R R TR A R R R R RN IR RN RS A RN EREIXAWARRATR
=INSERT EQIV1T.52
=CALL /DYDTOR{
=CALL /BCDREY
=INSERT EQIV1T.B1
IF (L1DRAC.EQ.1) THEN
KBE = I¥1 # LYf - NSONGP - 3
Y1(XBCY = WINA
KBE = KBC + 1
Y1(KBC) = WINK
END IF
=INSERT EQIVIT.142
IF (L1BRAC.EGQ.1) THEN
KBC = IYt + LY1 - NSDKGP - 3
WINA = YE(KBE)
KBC = KBC + 1
WiNK = Y1(KBC)
EHD IF
=INSERT EQIVIT.?206-
IF C(L1DRAC.EQ.1) THEH
KBCC = IY1DYD + LY1DYD - HSDNGP - 3
Y1DYDTC(KBLCY = WIMAP
KBCC = KBEC + 1
YIDYOTC(KBLCY = WIMKP

END IF
Bl AR AN A N R N R X R KR KX R AR AR R LA ER LA BN E R XRXEXENS
®/
=f SUBROUTIKRE FLOWIT
=/

F! AR EEARRRER ARSI N TR FFTREERRERFARERRER AR M RSN RRSER R A LR SRR REREXE
*INSERT FLOWIT.51
*CALL /BCORCY
[
=BEFORE FLOW1T.108
IF C(L1DRAC.ER.1> THEN
CALL FLHAIT

[

IF (L1FLSP.GT.-1) GO TO 10
%

CALL FLHNKIT
10 CONTIHUE

END IF
K BEREREERELRAEEEEER AR LR REREERER REEE XA E R R AR AR R R DA KA R R RE R R DR FA
*/
=/ INITIALIZATION ek [NITITenes
=/
EFRR IS T P2+ b3S b a2 b bR s it iiesd e bt e SRS ELL L LS i et 2]
*INSERT INIT1T.35
=CALL /T63/.
=CALL fDVDTDR/
=CALL /BCBRC/
=INSERT INIT1T.296
£ WiKA = 0.0
IF C(T1NAL.LT.0.0) T1HAI = TGENAB
IF (T1HAD.LT.0.0) T1HAD = T6LPN
CALL DCLP1S
CALL DCLP2S

LiFLSP = 1
WINAP = 0,0
YINKP = 0.0 .
F NIRRT A X NN R R PR EANE AR AR NN KT RN R AL AN LR RN
=i
xt SUBRGUTINE VESL1T
=4 .

R T L e T e e e e e P g e T e e ey e T T
*INSERT VESL1T.43
*CALL /DVDTDRS
*CALL /BCDRC/
=INSERT VESL1T.82
WaT0T = 0.0
*DELETE VESL1T.93
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TIME<10:24:58> DATE
T107D.SSCL2.CS. DATA
HEMBER NAME DRACS

<i0/24/87>

WETOT = W6TOT + FILUMPCIFILUM+K) =W 1TWO CIW1TWO+K)
*DELETE VESL1T.100
2 CONTINUE
WETOT = WETOT + FibtUHPCIFILUM+K)=WI1THRE(IWITHR+K)
*[NSERT VESLIT.I107
WEVOUT = WevOUT + wiDHA
DO 50 K = 1 , N6CHAN
WCORE = WCORE + WHCHANCIWGCHA+K)
50 CONTINUE
IF (L6BPAS.LT.1} GO TO 60
WCORE = WCORE + W6BPAS
60 CONTINUE
2DELETE VESL1T7.108,109
WETOT = WETOT + WIDHX
W6CT = WCORE - WGBPAS
»DELETE VESLIT.198
PINV = (PINV + PSTERM + P1DHX) [/ (DENOM + X10HX)

R EERXAENXREXRAAFEARRAEERZEEKETHEEE L EREEK EXXXXXXEFTEX
%}
x{f SUBROUTINE COOLGT
%/

X} AR AR AR AL RS ERRE AR N RSN X R KRR EE RN LA T LA X LL RN ERE XA
®INSERT COOL6T.62
*CALL /BCORC/
®IKSERT COOLGT,103
W6VOUT = WEVOUT + WIDHX
*BELETE COOL6T.116
*IRSERT COOL6Y.125
WYOTL = WTOTL + WGCHANCIWGCHA+K)
=INSERT COOL6T.130
WTOTL = WTOTL + WGBPAS

X FAXRAENARXEXXXBXEXEAEXELXEARED EXERWERER EERTEXXXAXKRERERRR
*/

®f SUBROUTINE INITET

LT

B) REAAREAEEREATIAXREBELRTE R AR BRI REEREERERERAEREREFUXBRER XA KRR EAR XX AR KK
®INSERT INIT6T.51

*CALL /BCDRC/

*CALL JYMGORC/

®CALL /YMGSTK/

xINSERT INITHT.242

c

C INITIALIZE HEAT REMOVAL SYSTEM

[
WiDHX = F1DLOP = W1RA
P1DHX = 0.0
X1DHX = 0.0

[
Q1AIR = C9RGAS
C1AIR = C9GRAV = P9ATM / CURGAS
A1LPL = AGLPLF
A1DHTB = CINTB * (YtKND=O.5)=x2 = CIP]
A1NA = (X1NAx0,5)2x2 x [9P]
ALNK = (X1NK=Q.5)xx2 = [9P]
Y1KNS1 = (A1DHX + A1DHTB) [/ C9PI
Y1KHSI = SQRTC(Y{KNSI) % 2.0

c

B TRREIEKBAS IR AR AR AT ERERRERRE A RERRA LA KRR IR LT LR AR EET LT BLLALE NI SA R
=/
L34 SUBROUTINE LPLNGT
*)
] REHMEEKSEETIREARRFNGAREFERFERRER LA R RS MR KR SRR AW R
*INSERT LPLNG6T.4&46
*CALL fBEDRC/
=CALL TYMGDRC/
#INSERT LPLN6T.T1
IF (WiDHX.LE.0.0} GO TO 120
WINT = WINT + W1DHX
aIy = QIN + WIDHX=E1DRCS(H1DRCS)
120 CONTINDE
K] FEEREETRARCAEAERERCCERE R LR ER AR REM AR ERA AR RER IR AT R TAXTRE TR KSR AA
=/
= SUBROUTINE LOOPT
=]
X] BEEEEEEERAAKEAALBEKCERKELER AR R XS EAR AR KNI ERE KXXT R XL AT RN EAXAENER

=INSERT LOOP1T.46
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TIHE<10:24:50> DATE
T1C70.SSCL2.CS.DATA
MEMBER NAME DRACS

3

<10/24787>

2CALL /BCDRC/
C
=ENSERT LOOP1T.55

IF (L1DRAC.EG.1) THENW

IF(L1FLSP.GT.-1) GO TO 20
CALL DRACIT

20 CONTINUE

EKD IF .
X AR RN R R N N N F R X XX AR R R AN AR XXX X R XX XL XXX LT ER
xf
=/ SUBROUTINE UPLNGT
=/
l] R RN A R R R AR A XA I X R XA T X EX B F R IR RS
#INSERT UPLNGT.1%
=CALL /BCORC/
=/ IF CYCLE 42 THEN =INSERT CHNG42.305
=INSERT CHNG42.306

IF ¢W1DHX.GE.0.0) GO TO 4000

EOUT = ERTHIHCTIKAL)

£BOUT = EBOUT + W1DHX = (EQUT - EGHAB)
4000 CONTINUE
ﬂl RN R R R R R X R R AR R R R R R A A RN IR ERE R X R XL
T ER IR AR R A NN R N N X RN A TN NN RN YN E SRR R R EXRE TR
=/
=/ MONJU DRALS LOOP
=t
) AR AR AR LR IT M KR AE R R TR ARG TR AL M LAY S LI ER LB LM SR AR TLRELHER AR EER
*f AR AN A U R N N A NN IR NN I AN EE L ENE NN N NN M AN RN
=INSERT DENK1D.13

DENK1D = ONA

RETURN
#ENSERT VISCNK.2

VISCNK = VISCIN(Y)

RETURH
A RETXRBRABDEEBEIERABER TEXRXEXXXRXXF XX TEREEEERRIAER
=
*f SUBROUTINE DRACIT
=}

B AR AT KA ARTABEEE AR AR AR LSRR XN NEXRA R R RBACEEERXRIERXEAKE
=INSERT DRACS.54
C
c ORALS PRIMARY LOOP THERMAL CALCULATION (BEFORE 1HX)
CALL DCLPIT(S1DRCT, 1
®INSERT DRACS.55

C

C DRACS PRIMARY LOOP TRHERMAL CALCULATION (AFTER IHX)
CALL DCLPIT{S1DRCT,2)

c

C DRACS SECONDARY LOOP THERMAL CALCULATIODN CAFTER IHX)

CALL DCEP2T(S1DRCT, 1>
®INSERT DRACS.56
c
C DRALS SECONDARY LOOP THERMAL CALCULATION C(AFTER IHX)
CALL DCLP2V(S1DRLT,2)
X REARRAREEENEXKEAEEE XA ARA XL AR RTRCELRBERZRTERRATE AR LR KRR L E LR RR LR
x/
®f SUBROUTINE HXKNI1T
=/
Y T L it St TI LR LTt et e s s 2223 ER LT TS 22 B S PN TP UL S by
=DELETE HXKMAIT. 11,17
#IHSERT HXKM1T.18
*CALL JYMGODRC/
=CALL fYMGSTK/{
=DELETE HXKNIT.32
2DELETE HXKN1T.38
E1CPXR = HCAP1C(T)
*DELETE HXKM1T.39
COROXR = CONDIK(T)
=THSERT HXKN1T.52
IF (ABSC(C-D).GT.Z9MIN .AND. C*D.GT.9.0) THEN
=BEFORE HXKN1T.54

ELSE
TILHNR = 0.5 = {C + D)
EHD IF
*DELETE HXKN1T.71
2 T = (T1KKH + T2DRCSCNRDRCSE)II/2.0
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TIME<10:24:50> DATE<10/24/87>
T1070.55CL2.C5.DATA

HEMBER NAME DRACS

ZDELETE HXKM1T.74
E1CPK = HCAPR1L(T)
=BELETE HXKN1T.T73
CONDK = CONDIK(T)
*DELETE HXKN1T.T7,78
T = (TL1DRCSCLEDRCS) + T1RAQY 1 2.0
*DELETE HXKNIT.8&3
T = 0,25 x CCTINKH+T2DRCSCH2DRCS)) + (T1BRCSCLIDRCSI+TINAD) )
2DELETE HXKN1T.85,87
IF(TINKH .6E. (T1DRCS(L1DRCS)-0.001))

1 TINKH# = T1DRCS(L1DRCS} - 0.001
IF(T1HAD .LE. {(T2DRCS(H2DRCS)+0.001))
1 T1HAD = T2PRCS(N2DRCSY + 0.001

A = TIBRCSCL1DRCS) - T1KKH
B = TINAD - T2DRCS(N2DRCS)
=JHSERT HXKN1T.87
IF (ABSCA-B).GT.Z9MIN LAND. A=B.GT.0.0) THEN
*BEFORE HXKN1T.89
ELSE
TiLMN = 0.5 = (A + B)
EHD IF
=INSERT HXKHIT.97
IF (HINK.GT.Z29MIN. AHD .HINA.GT.Z9HIN) THER
=IHSERT HXKN1T.100
ELSE
Q1NKN = 0.0
END IF
*DELETE HXKN1T.102,109
¥Y1 = FINAR » @1HKN = E1CPNR / (Q1HKHR * E1CPH)
¥Y2 = FINXKNR % QINKN = E1CPKR / (Q1NKHR = E1CPK)

S1TAUN = STAUN %= D1RA / DIMAR
S1TAUK = STAUK = D1HK / DINKR

T1NAOP = (WINA/WINAR*(T1DRCSCLIDRCS) -T1HADY -~ YY1xT1LHH) [ S1TAUN
TANKHP = (WINK/WINKR=(T2DRCS(H2DRCS) -TINKH)Y + YY2xT1LKNY / S1TAUK
) EXEREEEREE TR A AR AN E R R LR NSRRI R RH R RN ML XKLL AR RN
=f
=] SUBROUTIHE HXKALT
=/
) ERETEAEAERE RN AT AR N A ARG R RAN AR EAXR XL R FXER LKL ER KRR KRR KK
*INSERT HXKA1T.T
*CALL DATASC
*CALL /YHGDRC/
#CALL /YHGSTK/
=QELETE HXKA1T.8,11
#DBELETE HXKA1T.24
®DELETE WXKA1T.26
E1CPKR = HCAPICLTY
x[NSERT HXKA1T.29
IF (ABS(C-D).6T.29HIN. AKD .CxD.GT.0.0) THEN
®BEFORE HXKA1T.31

ELSE
FILMAR = 0.5 ® (C + D)
END IF
=DELETE HXKA1T.40,41
2 T = (T2DRCSCL20RCSY + T1HKC)

*DELETE HXKA1T.43

E1CPK = HCAP1C(T)
*DELETE HXKA1T.48

TAU = S1TAU = DINK { D1INKR
*DELETE HXKA1T.50

XX1IN = (WA/WIAR)*%.3 % TR*=x(-.21) [/ F1AR
*0ELETE HXKA1Y.51,52

XX2 = (FIMKR*E1CPKR) JE1CPK=(TR=x. 21)%(WAJWIAR}==2 7
*QELETE HXKAIT.54

C = T2DRCS{L2DRCS) - T1AD
=IHSERT HXKA1T.55

IF (ABS{C-D).GT.Z9WIK. AND .C®D_GT.0.0)} THEH
=DELETE HXKA1T.57

ELSE

TiLMA = 0.5 = (C + D}

END IF
c

TINKCP = C((T2DRCSCL2DRES) -TIHKCI*WIRK/WINKR - XX2xT1LWA) /TAU
=BELETE HXKA1T.61,62
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T107D.858C1L2.C5.DATA
HEMBER NAKE DRACS
X2 = (T1KRKC-T1AI) [/ (T20RCSCL20RCS)-TtALD
X = {(T1AD-T1AL) [ (T2IRCS{L2DRCS)-TiAl)
#DELETE HXKA1T.64
ADELETE HXKA17.65
IF ((1.0-X3.GT.ZSHIN) THEN
Y = ALDGC(1.0-X2/X2D
L =1.0-X%- X2

¥ =

c =

END IF
=DELETE HXKA1T.66,67

IF C(ABSCY).GT.Z9HIN} THEH

0.0
0.0

I=Cry

X o= X - (X®XX1IN - 23 /
1 CIXTIH + (1.0 - Z2/C1.0-X23/YD)
ELSE

IF C(ABS{C).LT.Z9MIN) THEN
X = X - (xsXX1IN) / (XX1IN ¢ 1.0)
ELSE )
WRITE (6,9000)
STOP
END IF
EHD IF
IF (X.67.1.00 X = 1.0
10 CONTINUVE
*DELETE HXXA1T.68
T1A0 = T1AL + X=(Y2DRCSCL2BRCSI-TH1AL)
=INSERT HXKA1T.T73
2000 FORMAT C(1H1,/// ' Seuxruxes s e e X et R A XXX XXX KX T ARINEE XL A LR T [

1 % =t}
2 s INVALID TEMPERATURES 1N HXKAIT LA
3 PR TINKC =7,F10.2,°’ LA

4 F'E TIKKH =+ ,F10.2," x*}

5 L% T1AI =*,Ft0.2,’ L)

6 SE TiA0 =-,F10.2,° xr

T s X =!,E12.3,” =y

8 e X2 =r,E12.3,7 LAy

g s wy
A S EREAREAREARAERARFER XA RAELEREEAERENER L MU LENNLE )

B HERREAAREEERAAEER R R AR E LI ER LR EE IR IR TR XL TR AL ERRTR AR ARG EE KR REREE
=/
=/ SUBROUTINE STARIT
=xf
B B E R KRR R EAE R FE R AR AR AL AR R RE R KEREER TR E R ERRKRAE
=INSERT STAKIT.3
®CALL svD9V/
=CALL INTEGY
*CALL DATASL
*CALL fYHGSTK/
*DELETE §TAK1T.8,11
*DELETE STAK1T.20,21
*IHSERT STAX1T.28
PATH = POATH
*INSERT STAK1T.28
THFAN = S9HMSTR - S1DRCS
IF (TMFAR.LT.C0.0} TMFAN = 0.0
CALL INTPOU (PI1FANH , TEFAHH , NIFANH , TMFAN , PHFAN)
PMFAH = P2FANO = PNFAN
=[NSERT STAK1V.29
B = PATH + PHFAN
IF C(N1DAMP.EQ.0) GO TO 3
FSTD1 = FLOATCHIDCOS) / FLOATCNIDAMP) = (1.0-R1AREA) =

1 COS(0.5%CIPI*R1DCOS)
FSTD2 = FLOAT(NIDFINY / FLOATC(HRIDAMP) = (1,0-R1AREA) =
1 COS{O.52C9PI=RIDFIN)

FSTD = 1.0 f (1.0 - FSTD1 - FSTD2)
FSTD = FSTD = FSTD - 1
GO TO &
3 FSTD = 0.0
4 WRAT = W1A / W1AR
TRAT = T1A0 ! T1AOR
EF (WRAT.LE.0.0) THEW
FSTAK = 0.0
ELSE
FSTAK = (F1STAK+FSTD) = WRAT*x(-0.32) = TRAT®*0.23
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TiHE<10:24:50> DATE
T1070.55CL2.CS.DATA
MEMBER NAME DRACS

3

<10/24187>

END IF
®DELETE STAK1Y.33
F1 = 8 = DHI
R=B1/A
T = T1AD / TiAL
IF (ABS(R-1.0).LE.239BIN} THEN
FACTR = 0.0
ELSE
F2 = ALOG(R*T2
F3 = ALOG(R)
FACTR = F1 = (1.0-1.0JRIRIT) f (1.0+F2/F3) /7 (F2+0.5%F5TAK)
END IF
W1A = A1STAK = SQRT(FACTR)
PR P PTTT I PR D T e P e T T T TS PR ST S e
=}
2y SUBROUTINE FLNA1T
=f
A RN A AT E TR R XLATRIARETR R EXARRREERARD SR XV EEREN LTARE KRS L
2ENSERT FLNA1T.15 )
*CALL /YMGDRC/
*DELETE FLNA1T.17,18
*DELETE FLNA1T.20,21
#DELETE FLHA1T.29,35
*INSERT FLNA1T.39
Y1 = VISCINC(T1)
*INSERT FLHAIT.41
¥2 = VISCIN(T2)
#[HSERT FLNAIT.42
YAV = (Y1+Y2) } 2.0
#DELETE FLNA1T.43
TL = THLPH
DL = DEMS1DC(TL}
ILPH = Z6BCOR - Z6INOZ - Z1LPL
ZANA = Z1DHX/AIDHX + FIDELOP = ASS(ZLiPHY/AILPL + (YINAH+Y1NAC)7A1NA
*INSERT FLNA1T.45
CHA = CHA + WINA = WINA = (1./X2 - 1./DL) | CAILPL®ALLPL)
®INSERT FLNA1T.46
RE1 = W1HA = X1NA / (A1NA®Y1)
F1 = FRIC(RE1,0.0)
FNAH = Ft ®= Y1HAH J (X1NA = X1 = AINA = AINHA)

C

RE2Z = W1HA = X1INA / (A1NHA®Y2)

F2 = FRIC(RE2,0.0)

FNAC = F2 x YINAE / (X1INA x= X2 = AINA = A1NA)
%

RE3 = WiHA = X1DHSL / (A1DHX*YAV)

F3 = FRIC(RE3, 0.0}

FDHX = F3 = Z10HX 7 (X1DHSL = XAV = A1DHX = A1DHX}
C

*DELETE FLNA1T.47
FXNA = 0.5 = WIHA = ABS(WINA) % (FNAH + FNAC + FDHX + FiDRKJ/XAV)
*0DELETE FLNA1T.49
BYNA = C1GRAV = (XAV=Z1DHX + X2xIINAL + DL*ZLPN - X1%Z1RAH)
*DELETE FLNA1T.54,56
*0DELETE FLHAIT.57
PBRCOU = P6IHLT - DL = ZLPN = C1GRAV
*INSERT FLNA1T.59
THPUMP = SYMSTR - S1DRES
IF (THPUHP,LT.0.0) THPUMP = 0.0
CALL INTPOU (P1EKPD , T1EHPD , N1EKPD , THPUMP , DPPUNP)
PFCDNM = PFCDNM - DPPUMP * P1REFP
*DELETE FLNA1T.60
PDRAC = PDRCIN - PGINLT - PFCDHNM
®]NSERT FLNA1T.63
C
C DRACS START CONDITIOH
C
IF (S9MSTR.GT.S1DRCS) GO TO 10
*DELETE FLNA1T.64
*DELETE FLHA1T.76,79
PDRC = CNA + BYNA + PDRCIN - PFCDNH
P1DHX = F1DLOP = (PDRC-FKRA) [ ZAHA
W1DOHX = F1DLOP * WINA
X1DHX = F1DLOP / ZANA
] AKX AAELE KK KRR AR R R IR IR A AT E X F XA B ETERENTARR LR RRNARRE

=]
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TiHE<10:24:50> BATE<10/24/87>
T107D.S5CL2.CS. DATA
ME¥3ER NAME ORACS
"y SUBROUTINE FLNKIT
=t
*f RN N I I I R N R I T N S RN N N IR R AN N A MNP I R TR LT RE S
®INSERT FLHK1T.B
=CALL /VD9V/
£CALL INTEGY
=CALL JYMGDRC/
*DELETE FLNK1T.9,16
=DELETE FLNK1T.33
CHE = WINK = VINK = ¢1,/%t - 1./¥2) =
1 (1./A10HTB/ALOHTE - 1./AINHTB/ATNHTE)
=DELETE FLNK1T.3S
YANK = YISKH/A1NK + YINKC/ALNK + YINHTB/A1NHTE + Y1DHTB/A1DHTB
=DELETE FLNK1T.48
RE3 = WINK % Y1KNI / (A1DHTBRYAV)
=DELETE FLNK1T.50
FDHX = F3 = YIDHTB / (YIKNIXXAVEZA1DHTB=Q)
=DELETE FLNK1T.58
TMPUMP = SOMSTR - S1DRCS
IF (TMPUKP.LT.0.0) THPUMP = 9.0
CALL INTPOU CP2EMPD , TZEMPD , N2EMPD , THPUNP , DPPUMP)
DPPUMP = DPPUMP = P2REFP
WINKP = (DPPUMP+CHK+BYNK-FNK) JYANK
*’ B TR N A A A AR AR A A XA R KRR A AR AR I EZI XA XXX TR EEREYAER TR T
=/
%/ OUTPUT DRACS RESULTS
w/
E] A EREAREERERR R ER R R LR E IR R AR KRR K EE R AR TR R EEE A EZ XM AN L RN LR
=DELETE DRACS,15
2/ WRITE(6,1)
=DELETE DRACS.48,49
®/ WRITECE,60) LiFLAG , KK , K , SINOW , T1NAL , T1MAD ,
=1 TINKH , T1HKE , T1AI , T1aD , T18T
x50 FORKAT (1H ,315,8(1X,1PE11.4))
*DELETE HXKM1T.28,29
*DELETE HXKA1T.17,18
=0ELETE FLNK1T.61
*ENSERT WRITAT.176
C
WT = W&TOT
C
*DELETE WRIT1T.178
VRITE(LO0UT,120) WT
=INSERT WRIT1T.179
WRITECLOOUT, 2200 WINA
290  FORMATC/SOX,27HPRIMARY DRACS FLOW RATE  =,E15.4,8%,6HCKGIS))
VRITECLOOUT,221) WiDHX
221 FORMATC50%, 27H TOTAL =,E15.4,8%,6H(KG/S))
WRITECLOOUT,222) WINK
222 FORMATC/S50X,27HSECONDARY DRACS FLOW RATE =,E15.4,8X,6H(KG/S))
WRITECLOOUT,223) WiA
223 FORMATC/50X,27HNHX AIR FLDW RATE =,E15.4,8%,6H(KG/S))
*INSERT WRIT1T.18
sCALL /DRACIV/
=CALL /BCDRC/
»CALL /DVDTOR/
=INSERT PRNT6T.50
=CALL JDRACTV/
=CALL /BCDRCS
=CALL JDVDTDR/
sCALL JYMGDRC/
DATA LMCSOD 781/
=INSERT PRNT6T.61
< WRITECLMCSE,50500) S6LO0L
s0500 FORHATCIHI, /77,7 HASTER CLOCK =’,1PE12.4)
WRITECL90UT,51000) W1HA , WIDHX , TINAL , T1NAD
c WRITEC{LMCS0,51000) WINA , WIDHX , T1HAL , T1NAD
51000 FORHAT(/,15X,31H=xxxx PRIMARY DRACS LOOP x=zxx ,/,
1 13X,6HWINA L 6X,6HW1DHYX ,6X,6HTINAL ,6X,6HT1KAD L/,
2 10X,1P4E12.4,0)
YRITEC(L9OUT,52000) WINK , TINKC , T1NKH
I WRITEC(LMCS0,52000) WINK , TINKC , T1NKH
52000 FORMAT(/,15X,33Hexsxx SECONDARY DRACS LODP smzaxx ,/,
1 13X,6HWINK ,6X,6HTINKC ,6%,6HTINKH ,/,
2 10%,1P3E12.4,0)
WRITECL9OUT,53000% Wi1A , Ti1Al , T1A0 , T1sT

—327 —



PNC TN9410 87-143

TIME<10:24:50> DATE<10/24/87>
T107D.S5CL2.LS, DATA
HMEMBER NAME DRALS
c WRITECLMCED,53000) W1A , T1A1 , T1AOD , T1ST
530060 FORMATC/,15%,41Hs=sxx NATURAL BDRAFT HEAT EXCHANGER =axxzz ,/,
1 13X,6HW18 66X, 6HT1AE L6X,6HTIAD ,L6X,6HTIST ./,
2 10X, 1P4ER2.4,710)
WRITE(LO0UT,53500}
C WRITE(LMCS0,53500)
53500 FORMAT(/,15%, ' ==x=x PRIMARY DRACS PIPE TEMPERATURExxex’,/[)
YRITE{LSOUT,54000) (TiDRCS(KKK) ,KKK=1,L1DRCS)

C WRITELLMCSO,540000 (T1DRCS(KXKK) ,KKK=1,L10RCS)
54000 FORMATC134,7HT10RCS=,1PBE12.4/)
WRITE(LOOUT,54100)
£ WRETE(LMCS0,54100)
54100 FORMATC(I3X,’ HEAT EXCHANGER EXISTS.'/)
WRITE(LYOUT,54200) (TI1DRCS(KKK) ,KKK=L1DRLCS+1,N1DRCS})
C WRITEC(LMES0,54200) (T10RCSC(KKK) , KKK~L1DRC5+1,N1DRCS)
S4200 FORMAT(13X,THT1DRCS=,1P8E12.4,//1)
WRITE(LOOUT, 543002
C VRITE(LHMCS0,54300)

54300 FORMAT(/,15X, *xxxx SECONDARY DRACS PIPE TEMPERATURE=®®®’,[)
WRITECL9OUT,54400) (T20RCS(KKK) KKK=1,L2BRCS)

c WRITE(LMCS0,54400) (T2DRCS(KKK) ,KKK=1,L20RCS)
55400 FORMATC(13X,THT2DRCS=,1P8E12.41)
WRITECLOOUT,54500%
C WRITECLMCSD,545007
54500 FORMAT(13X,” HEAT EXCHANGER EXISTS.’ /)
WRITECLIOUT, 546000 (T2DRCS(KKK) ,KKK=L2DRCS+1,N20R{S)
c WRITECLMCSO,54600) (T2DRCS(KKK) ,KKK=L2DRCS+1,N20RLS)

54600 FORHMAT(13X,7HT2DRCS=,1PBE12.4,/1)
x{ AR EE AR XX E XA XA AR R AR AR I N LA NI TIXA R EFERA RN LE NIRRT TR R
wf
%/ COMMON
=f
i KRR E TN K E AR AN ERE AR LR LA SR EERRR L EX XM EIELEEXTB AT EXLERR AR
=DELETE /BCODRCY.4,5
COMMON JVAR1LS
1 L1FLAG , L1FLSP , L1DRAL , NYDACS
=INSERT /BCORLZ!.12
4 , FiDLOP , S1DRCS
=COMDECK JYMGDRC!
c
C COMHOM FOR PRIMARY DRACS LOOP
C
COMMON !YMGDRC/
1 A1HA . YIHAH , YIHAC , Z1HAH , I1HAC , X1NA  , X1DHSL ,
2 P1EHMPD(25) , T1EHPD(25) » PREMPD(25) » T2EMPOC(25) ,
? PIREFP , PZREFP ,
2 A1LPL , ZINKH , TIHKC , Z1HHX , YINKC , YINKH , Y1NHTB .,
3 YIDHT® , XtHK , X1NHTB , AINX  , A1DHTB , AINHTB , F1DRMK ,
4 TINKCR , TINKHR , TIHAIR , T1MAOR , WINKR , Y1KNI , Y1KNO
5 Y1KMSI , CINTB , STAUN , STAUK
6 ,61DRC5¢3,25) , G2DRCS(3,25) , T1DRCS(25) , T2DRCS(25) ,
7 E1DRCS(25) » E2DRCS{25)
COMMON fYKGDRL/
1 N1EMPD , W2EMPD
2 ,N10RCS , H2DPRCS , L1DRCS , L2DRCS
=COMDECK /YMGSTR{
C
C DATA FOR PRIHARY DRAES L0OP
C
COMMON JYMGSTK/
1 S1TAUD , 21STAK , CtAIR , A1STAK , Q1AIR , W1AR » T1AIR ,
2 T1iROR , F1§TAK , R1AREA , R1DFIH , R1DEOS , SI1TAU , P2FANO ,
3 P1FANH(25} » TIFANH(25)
COMMON JYHMGSTIL/
1 HNtDAMP , N1DCO5 , H1DFIN , H1FANH
xDK DCiLP1S
SUBROUTINE BLLP1S
[
C
L inuvsnvnvnnasesranbrdsssastataannennsosnasansannssanassassasnsrsbarntss
C A. YAHAGUEHI 1986
C
®CALL 2xx
*CALL fBCDRC/
#CALL fYHGDRC/
c
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TIME<10:24:50> DATE<iIO/24/87>

T1070.S5CL2.CS.DATA
HEMBER NAME DRALS

T1INDC = TiNAL

Ti0UDE = T1RAD

DD 100 K = 1 , L1DRCS

T1DRCS(K} = T1iNDC

E10RCS(K) = EHTHIH(TIDBRCSC(KIY
100 CONTINUE

DD 200 K = LIDRCS+1 , NIDRCS

T10RES(KY = T1QUDC

E10RCS(K) = ERTHIH(TIDRCS(K)D
280 COATIKUE

RETURK

END
*DK DCLP2S

SUBROUTIHE DCLP2S

c
C
Lt ane s naeansasnonnsassscnsasosunsssnsansnesnssnsesrbagnrossssnsnsnssnss
L A. YAMAGUCHI 1986
c
=CALL =xx
2CALL /BCORC!
#CALL /YMGDRC/
c
c
T2INDC = TINKH
T20UDC = TINKC
D0 100 K = 1 , L2DRELS
T2ORCS(K) = T2INDC
E20RCS(K) = ENTRIH(T2DRCS(K))
100  CONTIUE
DD 200 K = L2DRCS+1 , H2DRCS
T20RCSCK) = T20UDC
E20RCS(K) = ENTHIH(TZDRES(K))
200 CONTINUE

RETURN
END
20K DCLP1T
SUBROUTINE DCLPIT{H,IDENT}
C
[
D e v vrvwenrnntirrsdassanansanaanssannanssontasnassanansanannetansaanannas
C A. YAHAGUCHI 1986
c
®CALL ®=x

=CALL IT&3/
=CALL FBCDRCY
=CALL /YMGDRC/

C
[
IF CLDENY.EQ.1) THEN
T1HALl = TGHAB
C
c FOR THE FIRST NODE
c
Jd =1
AREA = G1DRCS(1,J)
DELTX = G1DRLS{(2,4)
TAV = 0.5 x (TINAI + TiDRCS(JD)
RHOAV = DENSID{(TAV)
EX = H = WINA 7 RHODAV [ AREA J DELTX
E1DRCS(F) = (EI1DRCS(J) + EX * ENTHIH{TINAID) ¢ (1.0 + EX)
T10RCSCL) = TEMPITCETDRCS (3D
[
c PRIMARY LOOP BEFORE HEAT EXCHANGER
c
JFIRST = J + 1
DO 100 J = JFERST , L1DRCS
AREA = GIDRLS(1,4)
DELTX = G1D0RLS(2,J2
TAV = 0.5 * (TI1DRCS(J-1) + TIDRCS(I))
RROAY = DEHWS1D(TAV)
EX = H = WiHA J RHODAY / AREA [ DELTX
E1DRCS(J) = (E1DRCS(J) + EX * E1DRCS(J-12) | 1.0 + EX)
TIDRES(S) = TEMPITCEIDRES (L))
100 CONTINUE
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TIME<10:24:350> DATE<10/24187>
T107D.SSEL2.C8.DATA
MEKSER MAME DRALS

END IF
IF (IDENT.EG.2) THEH
C
C FOR THE FIRST KODE
C
Jd = L1ORLS + 1
AREA = G1DRCS(1,J?
DELTX = GIDRES(2,4)
TAV = 0.5 % (T1HAD + T1DRLSCIY)
RHOAY = DENS1D(TAY)
EX = H = WINA / RHQAV / AREA J DELTX
E41DRCS (LY = CE1DRCSCJI) + EX * ENTHIH(TINADY) / (1.0 + EX?
T1DRCS(J) = TEHP1TCE1DRCS{J4))
c
[ PRIMARY LOOP BEFGRE HEAT EXCHANGER
4
JEIRST = J + 1
00 200 J = JFIRSY , N1DRCS
AREA = G1DRLSCL,J)
DELTX = G1DRCS{2,d2
TAY = 0.5 = (TTOARCSCJ-1) + T1BRCSCI))
RHDAV = DENS1D(TAV)
EX = H = WINA / RHOAV / AREA J DELTX
E1DRCS(J) = (E1DRCSCJ) + EX = ETDRCS(I-1)) /7 (1.0 + EX}
TIORCS(J) = TEHP1TC(E1DRCSCJI)
200 CONTINUE
END 1F
RETURN
END
=DK DCLP2Y
SUBROUTINE DCLP2TCH,1DENTD
[
[
Cavvreoanusosusanaonvssaannonasasanrsasdvsssifoanannossossasssasasasanne
C A. YAMAGUCHI 1986
[
®CALL =x=x

=CALL fBCBRL/
=LALL 7YMGDRC/

C
c
IF CIDENT.EQ.1) THEN
¢
c FOR THE FIRST NODE
C
J =1
AREA = GZDRCS(1,)
DELTX = G2DRCS(2,4)
TAV = 0.5 ® (TINKH + T2DRCSCD)
RHOAY = DENS1D{TAV)
EX = H * WidK / RHDAV / AREA [ DELTX
EZBRCSCJ) = (E2DRCS(JY + EX = ENTHIHC(TIHKHIY 7 (1.0 + EX)
T2DRCSCI) = TEMPIT(E2DRESC(JI)
C
c PRIMARY LDOP BEFDRE HEAT EXCHANGER
€
JFIRST = J + 1
po 100 J = JFIRST , L2DRCS
AREA = G2DRCS(1,d)
DELTX = G2ORESC2,d)
TAY = 0.5 ® (T2DRCS(L-1) + T20RCS(4I)
RHOAY = DENS1DCTAW)
EX¥ = H = WINK ¢ RHDAV / AREA [/ DELTX
E2DRCS¢J) = (E2DRCSCJI) + EX = EZDRCSCI-1)) / (1.0 + EX?
T20RCSCJ) = TEMP1TCE2DRCSE))
100 CONTINUE
END IF
IF (IDENT.E@.2) THEN
-t
£ FOR THE FIRST HODE
[

J = L2DRCS + 1

AREA = G2DRCS{(1,J4?

DELTX = G2DRES(2,J)

TAY = 0.5 * (TINKE + T2DRESCII)D
RHDAV = DENS1DC(TAV)
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TIME<10:24:50> DATE<10/24787>

T107B.55CL2.C5.DATA

HEMBER HAME DRACS
EX = H = WiNK J RHOAV { AREA J DELTX
E2DRCS(J) = (E2DRCS{J) + EX = ENTHIH(TIHKC)Y / (1.0 + EX)
T2DRCS(J) = TEHPITCEZDRCS(4))

C
C PRINARY LOOP BEFORE HEAT EXCHANGER
C
JEIRST = 4 + 1
b0 200 J = JFIRSY , H2DRCS
AREA = G2DRLS(1.4)
DELTY = G2DRCS(2,4)
TAY = 0.5 = (T2DRES{4-1) + T2DRCS(IN?
RHOAV = DENS1DC(TAV)
EX = H = WiHK / RHOAV [ AREA 7 DELTX
E2DRCS(J) = (E2DRCS(J) + EX = E2DRCSC(JI-1))> / (1.0 + EX)
T2DRCS(J) = TEHPITC(EZDRCSCJY)
200 CONTINVE
END IF
RETURMN
END
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U RTFFRER - HARO 7

TIME<10:24:50> DATE<10/24/87>
T1070.85CL2.CS.DATA
MEMBER HAME PPS

=1D,PPS

] O RREEEAE R ERAERCIR R RAEA AR AFRE AL LA X R A XS IR AN TR THARIX XX A LB X DA ED
=/

zf RESTART FILE ; READ AND WRITE

=/

2] FERFTAXXEXELRELXALBRXEEEN EAXXUERTEE BRERLEE TIPS

sDELETE CHHG41.78
COMMON FSETRSV/ RSTPBV(16)
B/ EEEAREREERENENREANA KA ER R AR ERTA KR AL LI E R LR BT RS TR TIXAR LA L
=/
=] LOMMON BLOCKS
=/
£] R EAETAEREREEAEETER LT AEEN L LR ERLR LR AR BT R ERAEREEXTEX LTS RE

*DELETE SETPET.4

X T865NZ., 183SHX, ZBISHN, FBISFL, F825FL,
X F315F1, FB1SF2, Fa2sF1, F82sF2, Fa86DsT,
X F815F3, F815F4
- 73 !l*t!xt!!lllllllll!!S:i*!*!*‘!l!ﬂ!l!lll!&!t!lx:?818*3!*3!‘!!3!!!!!!!!
=f
x} LOW SDOIUK LEVEL IN REACTOR VESSL
L1
=] l:tx:ﬁl!lt!!*lHl‘lllllll!lll:!z*!lt!‘*ll!l!ll!lllllll!!l*!*!!it‘iﬂ!*!
=IRSERT PSO68F.24 00010003
WRITE{L90UT,10050) Z86MHA , 1865HA 00020003
10050 FORMAT (24X, 1H*,12X,24HMEASURED SOOIUM LEVEL =,F10.5,12X,1H*/ 00030002
1 24%, 1K=, 12X, 24HSET POINY SODIUM LEVEL =,F10.5,12X,1H=) 00040002
=] l!*l!!8!‘!!*!!!3!!R!lllttl!tt!!!‘*t!*ﬂx!!llll!l!!:l**t!!*831#*!!!!!!!
wf
=/ LOW PRIMARY LOOP FLOW RELATIVE TO NEUTRON FLUX
%!

%} RN KE AR AN EA KR A R TR R LR LA TR T A RTINS RN LR X

=INSERT PSO98F.8

=CALL JVDIV/ Ivpevs 2
*CALL SETPBT Ivbovs 2
#CALL TIMEBT voovy 2
XEALL ZUNIT/ JUNITY 2
xCALL /PPS1S/ IPPS15/2
*CALL DATAIM DATAIM 2
*CALL SENSE DATAIM 2
c PS148F18
c LOW PRIMARY LOOP SODLUM FLOVW RATE RELATIVE TO NEUTRON FLUX PS148F19
4 PS148F20
=INSERT PSO9&F.% PS148F21
Do 100 I = 1, H1iLOOP PS148F22
SETPT = F815F1+FB6MFX®FE15F2

IF(FSINFLCIF81MF+I) . LE.SETPT) GO TO 200 PS148F23
100 CONTINUE PS148F24
G0 T0 300 P5148F25
200 $8SCRM = S8PPS PS148F26
PSOgaF = 1 PS148F27
WRITE(L90UT, 10040 PS148F28
WRITE (L9OUT, 100000 S58PPS PS148F29
WRITECLIOUT, 10030 PS148F30
300  RETURR P5148F31
10030 FORMAT(24X,1H%,9X,40HOUE TO LOW PRIMARY LOOP SODIUM FLOW RATE PS148F32

X,9%,1Hx/ 24X, 1H%, 9%, ‘RELATIVE TO NEUTRON FLUX’,25X,'=’,
X124X,14%,58%, 1H%) PS148F33
C *YPPSs 2
10010 FORMATC1H1,25¢4),24X,60 CHH*) /24X, 1Hx 58X, 1H=/ =WPPS® 3
X24X,4H», 14X ,28HP P S A C T 1 0 N,16X,1H=/ *YPPSx 4
X24X, 1H%, 144 ,28He=rm-mmemoommsmemommmmmmma F16%, 10x/ ZWPPS¥ S
X24X,1H%, 58, 1H%) *WPPSx 6
[ =WPPSx 7
10020 FORHAT(24X,60(1H%)) xWPPSx B
10040 FORMATC1H1,25¢/),24X,60C1Hx) [ 24X, 1H%, 58X, 1H*/ *YPPSX §
X26%,1H®, 14X, 28HP P S § I 6 H A L, 16X,1Hx/ =WPPSx10
X24X, 1HX, 14%, 28H=-------eaenm--ssomseomann L16X,tHx/ *WPPSx11
X24%,14% 58X, 1H%) *YPPSx12
C : =YPPSx13
10000 FORMATC24X,1H=,5%,30HAUTOHATLC SCRAM SIGNAL LNITIATED AT T =, SUPPS1x2
XFT.3,4HSECS, 4%, 1H* 124X, 1H®, 58X, 1H%) *WPPS1x3

*DELETE PS098F.10

B FRAREKEAFRAREXXEAKLAEELTIEF XX ILR LRI BB R FTKEL TR ERXXERKR KFHERTXRKEL
*f

%/ HIGH PRIMARY LOOP FLOW RELATIVE TO NEUTRON FLUX

®J
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T1HE<10:24:50> DATE<10724/87>
T107D.55CL2.C5.DATA
HMEMBER HAME PPS§
B R RN E IR T IR A AR R AR A R EN KA RS R TR AT EERATS

*INSERT P§168F.2

Cavernrasvincarensssnatassanssasnsusassonanasesasasnsrannsasassnsansannsr¥SI0% 2
c zI0w 3
C..IDERTIFICATEAON: =10= L]
L ~----omimmm--- =[D* 5
C PSO98F 4
C P5168F PSO98F S
E PS093F 6
¥ £ 22 ?
£ E2 34 3
CI!H}I!R!RI!II8!l:’!t!!!‘l8838!:tl!!8!8!!3228!Rtiﬂﬂ*Kl#!lﬂxB*Rl!lHll‘lxll!I#ﬂ 4
C £ 5
*CALE fVDOV/ Ivasyr 2
*CALL SETPBT IvDoy/s 2
=CALL TIMEBT voayr 2
=CALE JUNIT/ JURITY 2
*CALL /PPS15/ IPPS15/2
=CALL DATAHM DATAIN 2
»CALL SENSB DATAIH 2
c PS148F18
[ HIGH PRIMARY LOOP SODIUM FLOW RATE RELATIVE YO NEUTROH FLUX PS148F19
C PS148F20
=DELETE PS168F.3,5
*INSERT PSi168F.6 PS148F21
pe 100 I = 1, NILODOP PS148F22
SEYPT = F&1SF3+FB86HFX=FB15F4
IFCFB1MFLCIF81IMF+I) . GE.SETPT) 60 TO 200 PS148F23
100 CONTINUE PS148F24
GO TO 300 PS148F25
200 SBSCRH = S8PPS PS148F26
PS168F = 1 PS148F27
WRITECL9OUT,10040) PS148F28
WRETE (L20UT, 10000) S8PPS PS148F29
WRETECL9OUT,10030) PS148F30
300  RETURA PS148F31

10030 FDRMAT(24X,1H%,9%,41HDUE TO HIGH PRIMARY LOOP SODIUH FLOW RATE P8148F32
X,8X,1Hx724X, 1H%,9X, "RELATIVE TO REUTRON FLUX’,25X,’'%",

XI25%,1H%, 58X, tH*) PS148F33
[ =WPPSx 2
10010 FORMAT(1H1,25(C4),24X,60(1H=) /24X, 1Hx 58X, 1H=/ =YPP5= 3
A24X,1H%,14X,284P P § A C T I O N, 16X,1H=x{ *WPPSE 4
X24%,1H®, 148, 28H-—---==asemenm - —mmcmsemoon 216X, 1H*/ ®WPPS® S
X24X,1H=,58%, 11%) *WPPSx 6
[ *WPPEx T
10020 FORMAT(24X,60C1H®)) 2WPPSx 8
10040 FORMATC1H1,25(C4),25X,60(1H*) /24X, 1H%,58%, 1%} =WPPSZ 9
X24%,1H%,14%,28HP P § $ I 6 N A L,16X,1Hx/ *WPPSx10
A24X,1H 14K, 2BH---===s------cocm-ommmmnmm o #16X,1He/ =WPPS®11
X24%,1Hx,58%, 1Hs) xYPP5%12
4 ' =YPPS213
10000 FDRHATC24X,1Hx,4%,39HAUTOMATEC SCRAM SIGHAL INITEATED AT T =, wWPPSiR2
XF7.3,4HSECS, 4%, 1H:724%, 1H%,58%,1H=) 2YPPS123

*DELETE PS$168F.7

X} EERAERAEERAREERNTRRRF SR RTARRFRR RS L CEAMEABARFERKRI BRI B LR AT RRER AL SRR
x}

®] LOW SECONDARY LOOP FLOW RELATIVE TO HEUTRON FLUX

=/

K] EELAXEAEEAEARKEB AT AR ERAEZRLR KRR E ST LI R R KR DERBRAKBAREFE AT RXLEKR YRR
*INSERT PS178F.2

CevevnvennararanenmnnsonnsrinnssansasnnnnunsasstanrassnsansnssnnsnanasasdlD¥ 2
c sIp= 3
C..IDERTIFICATION: x1Dx 4
[ =1D= 5
c PSO98F 4
= PS1TAYF PS098F 5
C PS0O98F &
C L 21 2
' £33 3
R XA T R N KN TR AT T FARE AR I AR AR R K EER A AT LR GE A TR XS EA R KRB R TR 4
C TEE 5
=CALL 7VD9V? vpovy 2
=CALE SETP8T ivoovy 2
=CALL JURETY TURITY 2
=CALL /PPS15/ 1PPS15/2
=LALE DATA1M DATALH 2
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TIME<10:24:50> DATE
T107D.SSCL2.LS.DATA
MEMBER NAME PPS

3

<10/724187>

=CALL SENSS
[
C LOY SECONDARY LOCGP SODIUM FLOY RATE RELATIVE TO HEUTRON FLUX
£
=IRSERT PS17BF.4
00 100 I = 1, WiLOOP
SETPT = F825F1+F36HFX*F828F2
IF(FE2HFL(IF82MF+1) .GE,SETPT) GO TO 200
100 CONTINUE
GO TO 300
200 SBSCRM = S8PPS
P5178F = 1
WRITE(LSOUT,10040)
WRITE {L9DUT, 10000) SBPPS
WRITECL20UT,10030)
300 RETURN
10030 FORMAT(24X,1H=,9%,42H0UE TO LOW SECONDARY LOGP SODIUH FLOW RATE
X,TX, 1% 24%,10%,9X, "RELATIVE TO NEUTRON FLUX’,25%,’=x’,

XF24%, 1H=, 58X, TH*)

c

10010 FORMAT(1K1,25€/),24X,60C1H) /24X, 108,58, 1H={
X24X,1H%,14%,28HP P § AC T 1 0 N16X, 108/
X2AX, 1H%, 14X, 2BH- == === === o mmem e L16X,1H%]
X24X,1Hx,58%, 1H%)

c

10020 FORMAT{(24X,.60(1H=2})
10040 FORMATC(1H1,25(/),24X,60C1H*) 124X, 1H%,58X,1H=/

X24X,1H*,14X,28HP P § S I G H A L,t6X,1H%/
X242, 1HE, 14X, 2BH- ===~ ommmme e mn s S16X%,1H2/
X24%,1H=,58X, 1Hs)

<

10000 FORKAT(24X,1H%,4X,39HAUTOHATIC SCRAK SIGHAL INITIATED AT T =,
XF7.3,4HSECS, 4X, 102/ 24X,1H=,38X, 1)

=DELETE P5178F.5

A AR TEENE RIS ENE R AN ARSI A RN A N E RS S AR R AT E AT EAXER LA BN R KR

=}
=} HIGH DIFFERENTIAL NEUTRON FLUX
=]

£ SRR RIS IR A SR SR AN AR R T N E AR E AR ETEN TR ERTE R RE R

=IKSERT PS188F.2

DATAIN 2
P5148F18
PS148F19
PS148F20
PS148F21
PS148F22

PS148F23
PS148F24
P3148F25
PS148F26
PS148F27
P§148F28
PS148F29
PS148F30
PS148F31
P§148F32

PS148F33
=UPPSX
xYPPSE
*WPPSx
®YPPSE
=WPPEx
*WPPSE
=WPPS*
=WPPSE
*WPPSE1Q
wWPPSE11
*UPPSH12
BWPPS*13
=WPPS1%2
sWPPS1x3

AD 80 =) O W & W R

P e 2111 2
[ x1Dpx 3
C, . IDENTIFICATION: ®1Dx 4
L =-===rom--mm-- x]Dx 5
c PSO98F 4
[ PS188F PSOB8F 5
£ PSO98F &
¢ xR 2
c xz% 3
Caxxsxe kxRN BaX FEE RS E RN MR AN E R ARR AL AT LN LT RER 4
c %X 5
®CALL fvD9V/ iypoyrs 2
xLALL SETPST TVpOvVs 2
®CALL TIHEBT vpavys 2
=CALL /UNIT/ FURLITY 2
*CALL /PPS15/7 IPP51542
®CALL DATA1TH DATA1M 2
=CALL SENS8 DATA1H 2
[ PS148F18
C HIGH DIFFERENTIAL NEUTRON FLUX P§148F192
C PS148F20
=INSERT PS1B88F,3 P§148F21

FLXNOW = F&86MFX

IF(F86MFX.NE.1.0.AND.S8DELT.NE.O.AHD.SBSCRK.HNE.O) GO TO 100

FLXPRE = F86MFX

GO TG 300

100 DSSRT1 = LOGC(1.0+FB6HDST) PS148F22

DSSRT2 = LOG(1.0+F8&6DST) PS148F22

DSKRT = (LOG(FLXNOW)-LOG(FLXPRE)) /SBDELT PS148F22

SETPT = (DSHRT-DSSRT1)x(DSHRT-DSSRT2}

IF(SETPT.GE.0.0) GO TD 200 PS148F23

GO TO 300 PSt48F25

200 PS188F = 1.0 PS148F26

S8SCRM = S8PPS PS148F26

WRITECLIDUT, 10040} PS148F28

WRITE (L90UT, 10000) S4PPS PS148F29
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TIME<10:24:50> DATE<10/24/87>

T107D.S5CL2.L5.D3TA

HEMBER HAME

PPS

WRITECLSOUT, 100300 PS148F30
300 RETURN PS148F31
10030 FORMAT(24X,1t=,9X,3THDUE TO HIGH DIFFERENTIAL MEUTRON FLUX PS148F32
X,12%,14%724%,1H=,58X, 1Hx)
L =WPPSs 2
10010 FORMATCIHY,25¢/),24%,60C1H=) f24), 1H® 58X, 1H=/ aYPPSe 3
X24X,1H%,14X,28HP P § AL T 1 0 H,16X,tH%s *WPPS® 4
X24X, 1H® 14Y , 28H----------rmmemsea +16%,1H=f *WPPSx 5
X24X,1H=,58%, 1TH=z} =WPPS2 &
C ) *WPPSx 7
10020 FORMAT(24X,60C1H=x)) xWPPSx 8
10040 FORMATCIHY,25¢/),24X,60C1H=) /24X, 1H=,58%,1H=/ *YPps= 9
X24%,1He, 94X ,284P P S $ I 6 H A L,16X, 1K=/ =WPPSx10
X24%, TH® 14X, 288« ---------mmmmrrmem e 16X, 1H=7 *WPPS=EI1
X24X,1H= ,58%,18%) =WPPS=12
C ZWPPSx13
10000 FORMAT(24X,1H%, 4%, 39HAUTOMATIC SCRAM SIGNAL INITIATED AT T =, BYPPS1?Q
XF7.3,4HSECS, 4%, 1H® /24X, 1Hx%,58X, 1Hx) . =WPPS1x3

*DELETE PS1B8F.4

B R R R R R RN KA AN AR AR LR N R YR KA ERRF AT AR TR TRL KA
=}

=z} LOY PRIMARY PUMP ROTATIONAL SPEED

=}

LFAE RS PR e st s s i s P e e PR TR T A P I P T PR TP P P P T
®INSERT PS198F.2

D eir i innataaaanstatatsunrntanrussantosanseassnnssocaannssosasrannaness®lDR 2
[ *1D% 3
C.,IDENTIFICATION: =] 0% 4
[ L L xjDx 5
c PSOS8F 4
C PS198F FS098F 5
C P§0%&F &
T xxw 2
[ zze 3
et i biit ety et st e e e T P S P LTI L] 4
C b3 1] 5
=CALL fVYDOV/ vpavy 2
=CALL PROPBT o9y 2
®CALL /fUNIT/ JUHLTY 2
*CALL TIHEST 1vpoyys 2
*CALL SENSB DATA1H 2
=«CALL {PPS15/ IPPS1542
=CALL DATA1LH DATATH 2
DATA F818S81 /-0.0511/, FB1852 J0.8711/
c P§148F18
C LOW PRIMARY PUMP ROTATI1ONAL SPEED PS148F19
[ PS148F20
=INSERT PS198F.3
SETPT = FB1581 + F818S82 = FB86MFX
DG 100 I = 1,HILOOP
If (F8IMSPC(IF81MS+L).LE.SETPT) 60 TO 200
106 CONTINUE
G0 TO 300
200 P5198F = 1
S85CRM = SBPPS
WRITECLOOUT, 100405 P5S148F28
WRITE (L90UT, 10000} 58PPS3 P5148F29
WRITECLSOUT, 100302 PS148F30
300 COHTIRUE PS148F31
10030 FORMATC(24X,1H®,9%,40HDVE TO LOW PRIMARY PUMP ROTATIONAL SPEED P5148F32
X, 9%, 1H=/ 24X, 1H%,58X . 1H=2)
C *4PPSx 2
10010 FODRHATC1HT,25C/),24%,60C1H®)f24X,1H=,58X, 1H=/ =YPPSe 3
K24X,1Hx,14X,28HP P § A C T I O N, 16X,1H=;s *WPPS= 4
R24%, 1H® , 140, 28 ---rocevms s mmmremrsann o S 16X, 1H%} *WPPSE 5
X24%X,14%,58%,1H%) *WPPSx® 6
[ *WPPSx 7
10020 FORHAT{24X,60(1H%)) *WPPSx 8
10040 FORKAT(1H1,25(/), 24X, 60C1H=3 /24X, 1H%, 58X 1=/ sWPPSx 9
X24X,1H*, 14X, 28HP P § S I 6 N A L,16X,1H=/ *WPPSx10
X24%,1H* 14X, 2BH-------------=-----------nmn 16X, 10/ =WPPSH]
X24X,1H=, 58X, 1H=) AWPRSR12
L *WPPSH13
10000 FORMAT (24X, 1H%,4X,39HAUTOMATIC SCRAH SIGNAL LNITIATED AT T =, xWPPSix2
XF7.3,4HSECS,4X,1Hx/ 24X, 1HX, 58X, 1H=®> *WPPS1%Y

xf
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TIME<10:24:50> DATE<1024/87>
T107D.SSCL2.CS.DATA
MEMBER NAME PPS
=]
#*DELETE LRECOT.28,29
1, 2, 6, 2, 1, 1, 1,
+1, 2, 2, 1, 1, 1,
=INSERT READ9T.959

£. CHECK MUMBER OF DATA POENTS READ AGAINST NUMBER REQUIRED
IF (NWDS.NE.LENGTH) €0 TO 10200

c. STORE DATA
F81SF1 = A(1)
F&15F2 = A(2)

=INSERT READ9T.1010

<. CHECK HUMBER OF DATA POENTS READ AGALNST NUMBER REGUIRED
IF (NWDS.NE.LENGTH> GO TO 10200

C. STORE DATA

F815F3 = A(1)
F815F4 = A(2)
*INSERT READ9T.101%

c. CHECK NUMBER OF DATA POINTS READ AGAIKST NUMBER REGUIRED
IF (HYDS.NE.LENGTHY GO TO 10200
c. STORE DATA

F828F1 = A(1)
F825F2 = A(2})
*INSERT READ9T.1012

C. CHECK NUHBER OF DATA POINTS READ AGAINST HUMBER REQUIRED
IF (NWDS.NE.LERGTH) GO TO 10209
C. STORE DATA

FB6DST = A(1)
*DELETE LISTOT.69
+ NR8106C1,2) ,NRB10T(1,2) ,HRE108(1,2) ,NRB109(2,2) ,NRB110C6,2),
#INSERT LISTOT.70
+ NRB116¢2,2) ,NR8117¢2,2) ,NR8118(1,2) ,NRB119(1,2),NR8120(1,2},
®INSERT LISTOT.314
DATA
+ NR8109¢C 1,1),HRB109C 1,20
*, HRB109¢ 2,1),NRE109( 2,2)
*INSERT LIST9T.332
DATA

14HFB15,4HF1  /
T4HFB1§,40F2 [

+

+l
DATA

+

+’
DATA

+

HRB116¢
NR8116¢

RRE117¢
HR8117¢

NRB118¢

1,1) ,RR&116¢
2,1),HR8116¢(

1,1),8R8117¢
2,1),HR&117¢

1,1)  HR&118¢

F4RFB15,4HF3
14HFB15,40F4

14HFB25, 4HF1
F4HFB25,4HF2

F4HFB6D, 4HST

*INSERT LISTOT.1029
WRITE(LOOUT,10t03)
+ NRB109(1,1),NR8109(1,2), FB81S8Ft
+, NRB109{2, 1) NRBI109(2,2), F&15F2
»INSERT LIST9T.1068
WRITEC(L90UT,10103)
+ NRB116¢1,%) ,NRB116¢1,2), FB15F3
*+, NRB116(2,1) ,NRB116(2,2), F815F4
GO TO 16000
*IHSERT LISTOT.1069
WRETECL90UT,10103)
+ NRB117{1,1),HR8B117(1,2),
+, NR8117¢2,1) ,NRB117(2,2},
6@ TO 10000
#INSERT LIST9T.1070
YRITECL9QUT,10103)
+ HRB118(1,1),HRB118(1,2),
GO TD 10000
*PELETE VRFY9T,499,502
*DELETE CHHG41.1254

F825F1
F825F2

F860ST
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(12) Y A% -1

TIME€10:24:50> BATE
T107D.8SCL2.C5.DATA
MEMBER NAME RSTRT

<i0/24/87>

1D RSTRT
Fl R RERRNR R TR AR AR RN ERARTRAA CAB AR S AL G TR EA MBS RECR A B AR RS
*f  HEMBER TLEFT
B RN AT R KA KN A E R XK R R KA LI R AR AEXER AR XE AR KEREE
®INSERT,DRIVOT.46
REAL=4 DHMMY
DATA BTIME1/07, BTIMEZ/0C/
*INSERT DRIVST.102
BYIMET = TLEFT(DUMMY)Y [ 100.0
*BEFORE DRIVIT.274
BYIKEZ = TLEFVY(DUMHY) / 100.0
BEFF = BTIME1 - BTIME?2
IF (BTIME2.LE.10.0%DIFF) GO TO 400
*DELETE,DREVIT.360,363
=INSERT DRIVYIT.364
400  CONTENUE
CALL SAVEOT
X R RN R KRR FE R AR EA XTI AL I RT AL A IERRGEERRRXMARALR RE R RLL S
£/ SUBROUTINE SAVEST
B/ EREHAMAARKEEARRAN KRR RN AU KRN RR MM R A KA TSR R LR AR X XRAEE
=INSERT SAVE9T.7
REAL*4 DURMY
=INSERT SAVEST.13
TIHEO = TLEFT(DUMMY) ! 100.0
*INSERT SAVE9ST.30
TIHE1 = TLEFTC(DUMMY) / 100.0
CPU = TIMEQ - TIHE1
WRITE (L9DUT,11000) TIMEO , TIME1 , CPU
= INSERT BSAVE9T.37
11600 FORMATY(H7/7,5X,80C1IH%),F1i/,
10X, 326REMALINING CPU BEFORE WRITING IS ,E12.4,3HSECY/
10X, 32HREHATHING CPU AFTER WRIVING IS ,E12.4,3HSECIH/
10%,32HCPU TIKE HECESSARY WAS ........ ,E12.4,3HSEC///,
5X,80C1H*)}

W I G
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(13) 200 F 8B

TIME<1Q:24:30> DATE
T107B.SSCL2.CS.DATA
HEMBER HAME DPNC

<10/24487>

=18 BPNL
%] AR EEEEEI AR AR RIS R R E NN R A AT ARREXRER AR NI R LU AW LRTTEET
=} NOT INCLUDE INTER-SUBASSEMBLY HEAT TRANSFER MODEL
Bj RECOMEWDED BY YOK 1985.10.17
X RERRKEEEEEAEEIRF RN AR R RN IR AR TR R R AR ATLARRELEN XA R Z R L XML XL LR Y
*INSERT READ7R.64
Y6IND = NGCHAN
=/ INSERT ENTERMOD.11

=} N6CLUS = 0
x/ LNSERT INTRAMOD.1é
*f HELNTR = 0

=0 LOOP1R.32 .
DATA Z1CONV jO.2/
£ AR NN AR N NN R R X R F R TIN LRI R AR L R LR N AU LR R RN
= EXTEHSION
T AEER AN R R TR R KRR A LR E A LB R EE R ETMERIXBITAFEER KA EEE XA KRR E
=DELETE BLKDAT.47
X  M8rar, RAMHAXIT50/
«DELETE JTABLES/.4
¥ RNAMLSCTS1), IPTLST(7S1)
*DELETE CHNG41.8
COMMOH /TABLESS RTBLES(751), ITBLESC?53)
If FET 33 RS bt s 4+ 8434 d 2+ 2233323233323 342t i eriditseditistitsdyd
xf DELETE CALL T¥BLDMP
xf AT NN R KR RN ERE RN A N AR R LR EEFEREREER AL R AR
*DELETE CHNG42.73
xf AEEREARGEXRANEEETTLEE XTI TR S XN TR R FE R AR R MR
xf SURPRESS THE TIKE STEP INFORMHATION (WRTCUT)
Bl BRXEERFEKAEABAKE RN KRR ERA LR LA E M LR KRB RNKEN AR TR R ELEERER R KA
*DELETE,DRIV9T.257,258
B EEEXEXEREAXNAEELAEUKELKKREATA AR EAXEX R IR LXK XRXRR TR X REEE XXX ER KK
=/ FLOW FRACTION LN THE CORE
B/ RENEEREREEERCEEEFENKE AR LR A S LA L LK EX R AR RKETEEEAAELEAEA KB EEAER R EREN
=1 ,PRNTGT.S55 '
WSUM=WHBPAS
DO 321 K=1,NGCHAN
WSUMeWSUH+YWECHAK CIWBEHA+KY
321 EONTINUVE
D0 322 K=1,NG6CHAN
FGFLOWCIFEFLO+K) =WHCHAN CIWGCHA+K) JWSUH
322 CONTLNUE
% FEFLBP=WABPAS/WSUH
L ¥ EEEETEA AR E Y EEAX KA LR R LR LLT R KR EE K ER AR LA AR RN LA R LR R R R L
x! SUBROUTIHE PDCYST
xf XA A NI N KRR KA TN EN L E N LR L AR R LN A E R X ET AR LR TR LEEXNEE RN
«DELETE PDCYST.83
DFRAC=LOGC(FSPRCJFRD-1) > +(LOGCFSPDCIFPDI}-LOGCFSPDCSFPD-1)))
*IHSERT PDCY5T.84%
DFRAC=EXP{DFRAC>
lf AR TR EERA AR EEER A TR REX A KL ER LR EEXERAERED
*/ CORRECT HYDRAULIC DIAMETER IN STEAM GERERATORZ*xx
wf AEEEEERR LB EN AR T XA EERXXAEEEEER AR RMREE KA LA AR R TR
xDELETE CHNG41.8638
IF(IHGRIP.EQ.1) DEQ=DOT*(POD%PCED~1.0)
=] EEEEER KSR RR AN TR R ERXERE R XXX KEEXTIR TS
] FLULD OYMAMICS UPPER PLENAM MOBULE s»xxxwxmxs
=} EEEEEAR ML LR NAXTIREEANER R KRR IER A BN LR R X
=INSERT WPLN6S.97
TEMT = THOUTL
*DELETE UPLN6S.128,129
TECGAS = (UAGL®THOUTL+UAGM1*TEM1+UAGHR2TEN2) /
1 (UAGL¥UAGM1+UAGH2?
T6EM3 = T6LGAS
xf MR RN A A A A AT N RN A AN EE KRN AR KA KEE LN RN BN KRN
! SUBROUTENE EXITOU
!f P17 31221133ttt 222 e 2ttt edtiestbss s+ 22333320233 bttty
#DELETE PHC.9
CHARACTER®8 WHERE
®DELETE PHC.13
WRITE{LIDUT,30) WHERE, ITYP
2/ AR A R NI KRR E K R X R AR ER KT AR AR XXX R R XL AL RN EREEX
Ll x
=/ PROCEDURE OF R15IN CALCULATION WITH PIPE BREAK 1S MODIFIED

x
w ) ®
! 1985.5.13 A. YAHAGUCHE *
x] d
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TIME<10:24:50> DATE<10/24/87>

T107D.5SCL2.CS.DATA

HEMBER NAHE

BPNC

E A T T T L L e T T e T
=INSERT RSET1T.159
II = I1 + NNOD1
=INSERT RSET?T.128
I1 = I1 + HNOD1
LR P e T T e s e i T Ty o T

®f ]
= EQUATIOHN FOR THE CONFINED FLOW MOREL IS MODIFIED =
=/ ®
=/ CORRECT PIPE BREAK MDDEL A. YAMAGUCHI *
xf APR. 10 1985 ®

B RN A N NN RN N R A RN RN BN AL AEEE X RN R XXX IR RN AR
*INSERT BREKtF.121

¥ - V1V 1200
L e s T EETTITT 2 I P IE 12 PP e ey
¥} z
£/ BUNOLE FRICTLION FACTOR CORELATION =
w/ A. YAMAGUCHI =
=} JUN. 21 1985 z

K] RREEARERERKR AR IR RN RNA RIS T IR XA EAT AT L KRR KA TR KL A E RSB EREE TR
*DELETE FRIC6B.21

IF(LATYP,GE.3) GOTO 400
A AR R I R N Y RN AN AR LI A AR AR LR AR RN
xf *
=t SURPRESS vOIDST OUTPUT ; BOELING x
xf A. YANAGUCHI ®
=/ JUN. 12 1985 x

B REEEEREREEKERIAERATEABBRREERRARERERTIR AR IR ETHERE R KKK XREER R R EE AR
*DELETE vO1DST.66
=[NSERT FUEL5T.211
WRITE(NOUT,9996) KK
=INSERT FUEL5T.229
WRITE{NOUY,9996) KK
*INSERT FUEL5T.255

9994 FORMATC(3SC1H J,1H%,6 (10 3 ,14HIN CHANMEL = ,13,15¢1H ),1H=,/ )
l] AR A AN R N N N R A N KA KA AT EN RN L AU R RN EY RN AT TR LR
=} x
x} EXPLAHATION OF GSVDQ QUTPUT *
=} A. YAMAGUCHI ®
%=} JUK. 3 1985 ®
3! R RN AR RN KR KRR NN KR S NN R E XXX XX TR RN
®I,INTG1T.681
WRITE(H,%) '<<<GSVDQ D(M) ,H=1,195>>7
x],INTG1T.682
WRITECH, %) “<<<GSVOR DDCM),H=1,20>>>*
=], INTG1T.686
WRITE(H, %} <<<GSVDR YIDIFFCIDIF+M) ,M=1,20>>>,JDIF=",JBIF
x1,INTG1T.488
WRITECE,2) *<<<GSVDE FIEPSTU(IF1EPT+H) ,H=1,N1FEQT>>>"
#1,ENTG1T.690
WRITE(G,%) ’<<<GSVDA ETA{H,JG6Y ,KH=1,13>>>,JG6=",JG66
1, I8TG1T7.692
WRITE(H,®) ’<<<GSVDQ YIDYDTCIYIDBYD+K) ,H=1,HIFEQT>>5"
xE,INTG1T.693
WRITE{6,%) ‘<<<GSVDQ FAC(HI ,H=1,3>>>~
*1,INTGIT.695
WRITELG,%) *<<<GSVDQ GAHCH,JGG)Y,M=1,155>>,J66=",FG66
&I ,INTG1T.697
WRITE(G,*) *<<<GSVDQ GASCMI H=1,15>>>~
s[,INTG1T.698
WRITE(H,*) *<<<GSYDA PT(H) H=1,1623>7
*I,INTG1T.699
WRITECH,®) *<<<GSVDQ Y1(IY1+H) ,H=1,NIFEGT>>>"
=1, INT617.700
WRITECH,*) 7<<<GSYDA Y1O0LDCIY10LO+M) ,H=1, NIFEQT>>>~
=1, INTG1T.70%
WREITE(H,®) r<<<GSYDG DELT,E,EMAX,EPS,ERND,ERRHX ,E2H, E2HAVE, E2ZHFAC,
1E2HHAX>>>
*I,INTGiT.703 '
WRITECH,%)} <<<GSVDR FRND,H,HH,HHAXA HMINA,PTS1,PTS$2,PTS3,PTS4,
1PTE5552
], INTG1T.704
WRITE(G,%) ‘<<<GSVDR PO1,PE1,P25,P3E1,P5, RHD,RNDC, RGMAX, T, TFINAL
*I,INTG1T.705
WRITE(6,%) -<<<GSvD® TL,TOUT,TP,TPD,TPD1,TPS1,TPS2,¥PS3,TPS4,TPS5"
=], INTG1T.706
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TIHE<1Q:24:50> DATE<10/24187>

T107D.55CL2.LS.DATA

HEMBER RAME

DPNC

%1,
=1,
%I,

%1,

=],

=1,

=/
®]
®/
=/
*®/
%/

WRITE(H,x) “<<<GSYDQ TPSE>>>7
INTG1T.707
YRITE{6,*) 7<<<GSVDE L1ORDRCILIOAD+H) ,H=1,N1FEQT>>>
INTE1T.708
WRITE(6,%) ‘<<<GSVDR LIKQCIL1KG+M) ,H=1,N1FEQT>>>*
INTG1T.709
WRITE(6,*x) *<<<GSVOR I,IFL,IFLAG,J,J5,K,KBIT2,KDC,KDD,KDHAX>»>>"
INTG1T.710
WRITE(6H,%) *<<<GSVDR XDS,KENAX,KHAXQ,KQKR, KEBMAX,Ka8,KQA2,K&1,
1KSOUT,KSTEP>>>+
INTG1T.P12
WRITE(6,%} ’<<<GSVD& L,LDOYB,LFO,ERND,LSC, LETC, HXSTEP,NE, R1FEQT,
1RV
IRTG1T.713
WRITE(6,x)} ‘<<<GSVDP& L,LDOUB,LFD,LRND,LSC,LSTC, HXSTEP,HE,N1FEAT,
14Vo»> 7
RN SR N XN RN AU IR AR R ML AR AR AR X RXEEXA AT ERS RS
SUPPRESS PUMP TANK NEGATIVE PRESSURE .
AR R R NN R AR A AR R LR AR A RSN E LA ERE XL TN S LR TR R B A EREE X
ERASE PRIMARY PUMP TANK NEGATIVE LEVELERRDR MESSAGE
OCT 25, 1984 A. YAHAGUCHIL

xQELETE FLOW1T.7O
*DELETE FLOW1T.67
*PELETE FLOW2T.58
sDELETE FLOW2T.61
*DELETE FLOW2T.64
*0ELETE FLOW2T.6T
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(14) BALwTF— %

TIME<10:24:50> DATE<10/24/87>

T107D.SS8LL2.CE_DATA

MEMBER NAME

HONJ ¥

[0 MONJU

B AEE TR R AR R A RS R N A R I A A AR AR R XX R B LR
= INLET MOZILE FRICTION LOSS

X) R AR XX AR RN AR XX T A AR AR A AN KRN LRI NERED
P

=/ HEYW COMMON DECK
WJ mm e e m oo
*={D PHCYV21

COKMBN /PHCVZiJ FRVINY
Bf remrmraren mrremma—arn—ean
=/ BLOCK DATA
Bj meeeeeemcmesemmommeaooo

=INSERT BLKDAT.207
=CALL PyCv21

DATA FRYIRY /0.61/
LY A L L P )
=] SUBROUTINE PIPWIT
M) ses-usassssavareaiaasessas

=INSERT PEPWIT.42
2CALL PHCV21
#*INSERT PEPWIT.BY
C1 = W x ABS(W)Y / (RHDAVGAA)
C2 = FILOSSCIF1LOS + NP + J)
NLASTP = HIPIPECENIPIP+K)
IF CJ.EG.NLASTP.AND.W.LT.0,0) €2 = {2 + FRVINYV
POLOSS = C1 = (2

T BRI R R R IR AN AR AT AN AR RE AR TA TN IRV E LR MR R R TR

=1 NUSSELT HUMEBER

T BEEFE IR ABY ERBES TR LR ELE HERLARL RS RS R AL R EEREEE ERTTURRE
=DELETE MTRLS.418,424

C

Crxxax HUSSELT NUMBER CORELATION : DRIGINAL

C

c FNUSEC = FONMCY + FAHUC2xPD + FHNUC3I%PO®PD

c IF (PE .GE. 150.0) THEN

c FNUSGC = FHUSEC = (C1 + C2=PE**xFGNUCA)

c ELSE

c FRUSGC = FMUSGEL % (CI + C4=PE¥XF&NUC4)

C END EF

c

Cxxxxx RUSSELT NUMBER CORRELAYION BASED @GN PNC EXPERIMENT
c A. YAMAGUCHI 28 AUG 1984

c

c IF (PE . LE. 47.5) THEN

C FHUSGL = 3.64

C ELSE

C FNUS6EC = 5.0 + 0.038xPE

[ END IF

C

Camxxx NUSSELT NUMBER CORRELATION: MODIFIED LYON EQUATION
C (HONJU CORELATION}

FHUSEC = 7.0 + 0,025 * (0.5 = PE)*x0.8
=INSERT GAMASS.12
=CALL /&IVD/
=ENSERT GAMASS.63

[

Crxxee GAP COHDUCTANCE

Cxxzex H = 5676.4 ; DRIVER FUEL
Crexx® H = 3405.8 ; BLANKET

[

LATYP = LGATYPCIELG6ATY#KK)
IF C(LATYP.EQ.1) THEH
H = 5676.4
ELSE
IF (LATYP.E@.2) THEWN
H = 3405.8
ELSE
H = 3405.8
END IF
END IF
GO TO 800
®INSERT GAMAST.71
C
Cxxxxx  GAP CONDUCTANCE
Cxuxxx H = 5676.4 ; DRIVER FUEL
Cxwxmn H = 3405.8 : BLANKET
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TIME<10:24:50> DATE<10/25)87>

T107D.SSCL2.CS.DATA

MEMBER MAHME

KONJU

c
LATYP = LBATYP(ILBATY+KK)
1F (LATYP.£G.1> THEN
H = 5676.4
ELSE
IF C(LATYP.EG.2) THEN
H = 3405.8
ELSE
H = 3405.8
END IF
END IF
60 TD 2900
B AR EEREASEREIEEERERN AT EI R B LA EET XN AR E TR RER AT XL R LR RN N AR R TR RN TR LN
2 PUMP KODIFI1CATEION
B AR KRR I K IR RN AR MR AR N KA AR EE SR T RO RN AR UBA WXL TR
xf xkx PRIMARY XX rmrrra e M S N SN N RN AR IR AR TR LR EN TS
=INSERT,TORK1T.42
e
PIMENSIOR OMGH(14) ,BETAH{14)
DAYA OMGM / 837., 700., 600., 500., 400., 350., 300., 250.,
1 200., 150., 100., @80., &0., 40. f
DATA BETAH/ 0.0, 1.32E-2, 2.56TE-2, 4.7T6E-2, 7.69E-2,
1 1.08E-1, 1.49E-1, 2.42%8-1, 4.67E-1, 9.74E-1,
2 2.21 , 3.28 s 5.42, 10.9¢
#DELETE,TORK1T. 49,64
N=14
BETA1=AMAX1 (AHIN1{OMGH (1), UOHGA) ,OHGH{N)}
100 N=H-1
IFC(BETA1.GT.0HGH(N)) GO TO 100
BETAZ=BETAM(N) # (BETAH(N+1)~-BETAH{HI}=

1 ({BETA1-OHGM(H) )/ (ONGM (H+1) -0HGH (NI 2)
#DELETE,TORK1T.104
TFRIC=BETA2xTHYD
c
t PUMP ROTATION SPEED IS LESS THAH 40 RPH
C
IF C(UOHGA.LT,40.0) TFRIC = 980.0
%) #xx [HTERMEDIATE ZXSMIAXTXERNXEA % XX EXRERRARKEERRER
*DELETE,TORK2T.48,62
IFCALPHA.GT.0.05) THEN
CO=F2TFRIC1)
C1=F2TFRI(2)
ELSE
CO=F2TFRI(3)
C1=F2TFRI (4}
ENDIF
*DELETE,TORK2T.99
KK=6350.4

TFRIC=KK*(CO+C1%ALPHAY
=/ =DELETE,/A2TC/.6

=] + F2TFRI¢4), F2HED(6,7), F2TORK(A,7),F2LSRS
*DELETE,BLKDAT. 188,190
BATA F2TFRI?
+  0.0247, 0.0, 0.0997, -1.320,

+ 0.0, 0.0, 0.0, 0.0, 00/

*DELETE BLKDAT.164,187

*DELETE BLKDAT.191,198

C 1:BAX-BAD/2:8VD/3:BVYN/4:BVT/5:BAT/6:BARIT:BVR

DATA F1iTORK/

1 0.47100, 0.4860, 0.52600, -0.55200, 0.013000, 0.05600,
2 0.7920, -0.22300, -0.10100, -0.329%00, '9.80000, -0.57700,
3 -0.45200, 1.75000, -1,9490, 2.8260, -1.1750, 0.0000,
& 0.79200, -0.28700, -0.1%70, 0.1470, 0.900, 0.0000,
5 -0,69000, 1.4110, -0.44700, -0.3500, 0.605, -0.0740,
6 -0.690, 1.4200, -1,92800, 0.41400, 3.547, 2.3648,

7

-0.452, 2.1490, -0.37200, 0.3, 0.0, 0.0/
€ 1:HAN-HAD/2:HVDSI:HVR/AcHVT/S:HAT/6: HAR/TIHVR
DATA F1HED/

1 1.2640, -0.06%000, 0.11800, -0.53100, 0.090000, 0.12400,
2 0.68000, -0,44300, 0.39800, -0.42300, 0.00000, 0.00000,
3 -0.580, 0.97200, -0.28600, 0.9340, -0.0400, a.0000,
4 0.68000, -0.44200, 0.60300, 0.1390, 0.00000, 0.00000,
5 0.64500, 0,14400, -0.09800, 0.30900, 0.00000, 0.,00000,
b 0.64500, ©0,39700, -1.9490, -0.9010, G.00000, 0.0,
T -0.580, 0.75200, 0.791000, 0.32700, -0.30500, -9.373/

C 1:BAN-BAD/2:BVD/3+BYN/4:BVT/S:BAT/6:BARIT:BVR
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TIHE<10:24:50> DATE<%0/24/87>

Yt07D.SSCL2.C5.DATA

HEMBER HAME MOHJU

¢ TORAQUE CURVE IHCOMPLETE FOR MOMJU SECOHDARY PURP(X’5 TAKEN FROM SSC)
DATA F2TORK/

1 0.79410, 0.2134, 0¢.00000, 0.00000, 90.000000, C.0000C0,
X 0.8658, 0.28437, -0.22348, 0.45083, -0.70586, D.21562,
3 -0.B3250, 2.54500, -1.7120, 1.0070, 0.00040, 0.o0040,
X 0.86533, -0.60816, 3.1497, ~-9.3647, 10.418, ~4.0064,
X -0.6B468, 1.8495, 0.96871, -8.9653, 12.045, ~4.7598,
X -0.6840, 2.0342, -0.95477, -0.42286, 0.0, 9.0,

7 -0.8325, 2.5450, ~-1.71200, 1.0Q70¢, 0.0, 0.0/

€ 1:HAN-HAD/2:HVD/3:HVNI4:HYTI5: BAT/6 1 HARI T HVYR

C HEAD CURVE INCOMPLETE FOR MONJU SECOMDARY PUMP(X’S TAKEHK FROM SSC)

BATA F2HED/
1.5440, -0.374600, 0.31890, -0.38800, 0.000000, 0,00000,
0.6%189, 0.43961, 0.68459, -0.24701, 0.63156, -0.20833,
-0.7858, 1.22300, 0.00000, 0.5622, 0.0000, 0.¢000,
0.69209, -0.46132, 0.92592, -0.4308, 0.50845, -0,22436,
0.63405, -0.20178, -0.30242, 0.T6603, -0.48077, 0.19231,
0.63405, 0.14665, -4.18%6, -2.4828, 0.89730, 0.0,
~0.7858, 1.22300, 0.008000, 0.56220, 0.00000, 0.0/

e o L Bc e
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