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Modification and Validation of the SWACS code
for Large Steam Generators

H. Hamada*, M..Suzuki**, Y. Himeno*

ABSTRACT

For the safety dsesign of the SGs (steam generators) for the
prototvpe fast breeder reactor., the computer code "SWACSE" was
developed to analyze the pressure/fluid-flow phenomena during the
large scale sodium water reaction accidents. The 5Gs have cover
gas space at their toe. Follow to the development. the

-modification was added to the code to improve an accuracy of  the

calculated pressure wave propagation and to make the code
applicable to the SGs having non cover gas space that is one of
the design option of SGs for a demonstration fast breeder
reactor. '

With the SGs having non cover gas space, the initial pressure
spike and propagated pressure would become relatively high. Thus.
it is required to calculate those pressure wave more accurately
than before. The report presents the modification and validation
of the code in regard to the calculations of the initial pressure
spike and the propagated prassure.

The modification of the code includes impelementation of the
detailed rupture disk response models for a singte and a 'double
membranes type rupture disks and that of the boundary tracking
model (BTMY. The former enables the code to calculate the disk-
fluid interaction using the finite element. The latter enables
the code to simulate the phvsical phenomena more accurately for a
longer time during a sodium-water reaction. After the
modification, the code was validated by test results from LLTR
(Large Leak Test Rig at ETECY and PEPT (Pressure Effluence System
Performance Test Rig at PNC). Reasonablie agreement between the
calculated and tests results are obtained.

The results of the present study showed that the modified
SWACS accurately calculates the pressure wave propagation for the
SGs having non cover pas space. Thus, one can conclude that the
code is applicable to any types of larse SGs.

¥ FBR Plant Safety section, Safetv Enoineering Division, O-arai
Engineering center., PNC
¥ ibaraki Software development., lInc.
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An—

COF—2TH. di=1, Hui=Hs, Uui=UsR 5L b
(b) # — R 2
SO — ZEFig. 2.10KFTd. BHEMBOEWAIL»VWT, BUTFTo#iy
FEEALPROIT S #HF L. WEHORME (uy) BREHFTOoTHEHUNIZ u

‘=.uN& [JT%:Z’_%Q

Xw = Xn + un (1—6) 4t (2-46)

xc— Xy =(uxn+ Ic ) ¢4t ' ' (2-417)

(2-46), (-4 RZHEIT L THIFE., WHORBRME LEEXuBPEUTOL
HIEKE Bo ' '
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X¢ — Xn — Uxn At
Ic 4¢

¢ = (2-48)

XW=XN+%{(XN—Xc)+(IC+uN)dt} (2-49)

WAEDOHE (uw) 2ROBICH. THOME (ur) . EE (x1) . F
H (H:) 2% cEXxbB 3 AERESH VW, TEHIERSDVTREINBEKD IL 26

X\V_XT:(UT_IC Wl—¢) 4t {(2-50)
Xt — Xg¢ = Us — Uc¢ (2_51)
Xn — Xc¢ Un — Uc

Xr — Xc¢ _ HT_HC

= 2-512
Xy — Xc HN_HC ( )

o (2-50), (2-51)X kD, TROGME (ur) SEE (x7) ZRD 3,

(un—ue ) {(xw—xc)+(1—9) 4t Ic }+{xy—xc ) uc

uro= (XN—XC)+(UN—UC)(1‘¢)At (2"53).

Xt = X\v—(uT_IC)(1—¢)dt ) (2—54)
fE-T. Q-5D)KXLVTHOEN (H1) K% 3,

Hr = Ho + 1= (Hy— Heo) - (2-55)

WHOFEHN (Hy) REAFIROTHBUNETH 3, # OB, WEHOKH
(uw) E2VTRERANEK D T 2,

uw_u'r_”%(Htv_HT)'l'f(UT)(l"‘ﬁﬁ)ﬁt:0 (2"56)

-7, WHOHRE (uw) BRATEA5H 3,

uy = ur + Iic(waHT)— fun)(1—¢) 4t (2-57)
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SO —RATWH. ¢i=¢, Huwi=Hu Uwi=uwk s B,

(e) ¥ — X 38
SO —REFig 211K TRT. BHBROEWRIE>WVWTE, ¥ — R 2
OESERABEIE. 2-46), QUNRNO BT FBERAFKLPUSL., WAOKEL
It (2-48)R. EER (C-L4NRNTRDZ I ENHTE 5o
THE>VTERERAOELFERNMKIL 2o

X‘V—Xc:(UT”IC)(¢_¢)At (2—58)

l,l.’): Ur — Up — HT_Hp
Uc — Up HC_Hp (2"59)

THOBML s, EH (Hr), H&E (ur) &(2-58), 2-§ONRXLDEFS
h, LR &R 2,

(XY EIX-Y iV 1+42/ (XY )

ur 5 = ur (up ) 7 (2-60)
Hr:=Hp + (H¢~Hp)¢= H: (ur, Hp ) (2-61)
- ST Tue -
¢ = — ¢ (up | (2-62)

B L. X=u +¢(uc—up), Y=Ic, Z= (xW—xC;(tuc—up) T&h b,
(+) OBBER. I1=10&E (-) %, 1=—10&& (+) & 3,
WEOCEN (Hy) REBEENLBOTHMEBETH 3. 7T— A2 LEBKKL

TWHROHHE (uw) BRED, RA L 5B,

uy = ur + -‘I‘gE'(Hw _HT‘)_f(uT)(QD”“ ‘i-f‘)dt

(2-83)
EUW(UP f HP )

SO AT, ¢i=¢, Huyi=Hw, Uwi=UuwTH 5B,

(dy #— 2 4
Fig., 2. 12k R MicB VT, XEATOBBLS &, KX




PNC—TN9410 89-087

(e)

Xc = Xun un{1—96x) 4t {(2-64)
L hRDH LN,
_ _X.c_XN _
Px =1 uy 4t (2-65)

TEBE LN D, SAIBIZER (xs), EA (Hs), Wm#E (us) i,
by —2Z2 1 &BEBIcLTRE D,

(xn— %p Jun+{up—un ) 4t 1Ic

Us (XN—XB)+(HN—ug)dt

¥ = xx — Lus + Ic ) 4t (2-67)

Hs=Hn+ Xs 7 AN (HB"‘HN) (2-68)
Xa— XN

J:f&%')o C@’T""Z?‘i\ ¢i=1, Hwi=H's, Uui=U573:‘52_Z)o

y— R 5

CDF — A EFig. 2.130RT. HMHHMBORxATOEEMLE ¢ ik I
DR TRINsDo, BN xRmOBHEEunsFLWVWET S &,
M OEE X

B

Xy=Xc+umdy 4t (2-69)

LB, LAICH T 2HMLe, W& (u), BN (H) BRANOHEILT
e

Xy— Xc={u,—Icli¢¥ 4t = uy ¢« 4t (2-70)

4 _ Ue—ue _ Hi— He (2-71)
Px UmM— Up Hx_— He
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PHRED.

_ um®x _
¢ T (2-172)
duy Cuy — up )
U, = (up-lnIC)iluprCI /1+ (uPHIC )2 (2...73)
' 2
- ¢
HL—' Hp + ?S_(H){HHP) . (2‘74)
X
BB, () OFBIER. I=—-10¢& (-) %, I1=10¢E (+) %
& 5,

METOEN (Ha) BRIWBETCHME TS 20 5, HE (]J;l'=-ux) i3
(2-5T)RN & R CRATRD %,

llm=UL+'I%'(HM—HL}—f(uL)¢At ' . (2-175)

WHROBEE (xy) RUBMEsE, LToFERX

Xw=xc+ux(dx— 6) 4t (2-176)
xc— xw = (ux +1C) ¢ 4t : (2-77)
X nEsh,
llx¢x .
- — 2-78
¢ Ic ( )
ow = o + Bz 0 ) o 4t | (2-79)

LB, ERMIRuvsunEEANE, COF -2 TR, ¢i=¢, Hui=

H., uwi=Utu7é—:"—:_‘l-i55
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OBERARFHECO[KERBHRE (un) OFHE
BTME‘[’%:—C'H\ tﬁﬁﬁ{%f@ﬁ]&ﬁﬁ@ﬁ@ (UN) 03%1'%%)5%%&7? 5o

CThHES2POr—ARBEL, FE4L2PVLVTHRELTWBE N, Lo
W T I APPENDIX-2 Tk ~ 3,
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3

3.

3.

1

Z

57F s F 4 R7 2 FINVONE
IHE ¥ W

HEeFALTHBSWACSTPTH. FTOHNHEABRRBREZAN 7 A -5T
BRELTBE, 37 F+F AR T5HAENCOEUERED EF
27 2BHaER I ELWHEHgUEFVERALTWRE, TR, 77 F +
FALAVEAROEAFF 4RI OBEBREECET S ETRANRFFER
Fbd, EEOFWELTCHMIES. BERENPWARRAEEZHA LS
RIRF 4 R7BHERLF PV ABHETEIN, TORRKBEZITOEER
MAZRL, 57F+ 7+ 2 THRBAGHKR (FRREN) TH3 b0 L
LT EEHBELTY 30

ST F e F 4 A EFTNVOBEHE

FEHEKREE LTCOEERBHS 7 F+F+ 270G, BEHEMERELE
ELBEREE O~ Th b, BHRBOBELE, + F U Y 4-KREHH
COEBENEPEEF R 7 ~EFHL. F4R70EREZELE LS E B,
FARIOERBCEIBENE~OBERAEV SO EELONS kb, £
ENBcEB7 427 0EWEEBELAKE 7+ 2 7 OMEHEATEB Y 5
HE TR LI, EAERBRBIFE S VESACHERT 2 EPHEL
7 B |

BE&Epicid, KE-ANL (Argonne National Laboratory) O BAF L 72 &
Boa—F: SVAAM-T ® 1 @ ” Rupture Disk Response Module” %2 E#rH ©
G FSHACSTPIC A » T Y v S Lo MARENEHEE Y a2 — VRAE <
3o BBPRNTED, BEV 2~ LOBHRRUBERUTOED Td 3o

(1)" RDONE” EtH ® ¢ a2 —
B SWACSTP" 5. 7 F + F 4 R 7HBEHR =TV LERBITEFERLEHEEE
BEFAVTH B, ALRIONER., 5 7F + 7+ R/ BRBHROFBER
BEAZELTHEWED, COEYa—NE20WTRYTY v 7o

AU oy b EDRE W,
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(2)” RDTWO™ GtEHE ¥ a2 — 0
1DS7F +F4R2E20WT, Wl (FH)ya) &EFarR7
OHEFHEZFRBERE LI DH - BRET T 5,

(3)” RDOUBL” AEE Y -
2D TF e F AR L DNT, Wk (F YUY ABDLREHE
EF4 A/ OMARAEAMERE LD - BEFITT 2, 2D
ST F ¢+ F4RAMEBRAEPEBEINTED, LHEOF 4 X7 (
HHRA) 13” RDTWO” L REEMRBBEREZT . 2WEHOF « 2 7 i,
FA4RIE~ADF P Y ABRACHEI F+ A7 HAKAKAOERMB R &
> T THHEERELILBRTIBRAERET LV LE - TWL %,

CHODRET 2 — N, SWACSTPIC A »w 7Y v 74+ 3 & VWHE 2B 3
fo®. % 4" RDIERO”, " RDSNGL” , ” RDDOBL” &€ ¥ a—nNE&EHFEALTL
o {BL. " RDIERO” D EBE Y a— A BV TIE. SWACSIPE U ¥ F 4 O
STF+F 4 RIBEREFVEFTOTEFEALL, BTV TR, FHi
BHLAz2220FeEF Vol EERHET 5,

® vy sN5TF e —F 427 EFA (RDSNGL)
'“7_7°l'3"-t"'7-"ffZﬁii"b‘ﬁﬁ:&*ﬁl.;fh‘%\f:b\ EAKCEBRETcCREKXR L F
4R OHEEMHEEZEERET B, COEYa— ik, REOKE, BH&iicik
. LTFTOXRNTEASC1&EC 0, WLV, Fo Ry EHFOMEMEAEE

T bo

(F v EF—varyDOiEWwiEs)

P = Cit + Ca2%V (2-80)

Vv = 1 (P) | (2-81)
(3 v EF—varvyDdh dBEE)

P = cavitation pressure (2-82)

V = f (P) : (2-83)
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f HEHHEEE T, PEVREREAENEF 1R 7O0ENBEETS 5, MO
ERHiwckdF 1+ 22720E%, 2%V =  (P), AERERECL D
Bahd, LhL, R/ F«2R/70AEHAZHETIRICRENDLELNM
HEREAMERZ D, MEZROP>IBR. BovRELFBEFELLD £A
LA 2 EdBAPEVOHEGRELTHRERD 3,

COSTFeF4RsREBEREESRLERL, Fa X o RMEF AL T ICE
THh, FAR/BLBOEMMNSI2HTHEHLET D E, 7 F +F 1+ 27
BEAMOL, toRBEMEE LTHELRET 2o

® FTASTFe—F 425 EF AL (RDDOBL)

MR LAELSISETF TN T F ¢+ F 4R, F+RA7BEOEMEN A TH
ffliz2O3 7F+F+ A2 THRKEATVWE, 1REST7F+7F 1+ R 7
(BB B, F4 270 2AF0EEN+LHBEBATESDEEZL o N
%fﬁb\ 3.IQOOETHMWHEH LAY Y I VS TF +F 42 R7EFF NV ERIEG
DRFEFNVTIEEIT I, _

lﬁﬁﬁf%é?xz&emﬁﬁm\beﬁA@ﬁAm;D?4za%
OHFREWEGAELTCESSN. TOEAB2KES 7F + F 4RI ~&
fERT 2, FRBEFUETHD., FARI70ERRSBETNAFECEELR
Wht, ¥RE2HEIFTF+ F4 27 0AEFRAREELE L, 2KHF
4R O0OBLEBHIREECELARREF s A7 3 T2 O7 %,
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4 HMHREEFORGAESH T FVHR
4.1 HEF N

HEFA»TR. BEZREEHN, MB35 7F+F 42272 THRE ToOoEFN
LR PRBRDEBRIELENKLBDODTH o7 2F0, S7F +F 4 R 78 TOE
BENDEP*OREEULERZEF+ R 7BPWHL, TOREBEITF + 7
A Z7LUBEREN-ELRE (KREHK) 01 HBKEF1ELTWMDE-TH
7io

FH-ERGOHETF VRASHACSY =27V, XBMEZ2EH 120 2 &,

1.2 REaHEHcsroldAB

Herr i LCHFEF VTR, RESEEACORRATBOBY & %8
LTE N B EBTEETASE 50 Lt RILERENOE KN BHERL
RIEHOr vy —+EFVHEEARTIB LD, CITREOHWENE
+ 5, BB, GARGETOEN - KBHABUTREN T LEEE L THE W,
BEZRTHRHFAEBE > VWITRANEELTOEE:2, BRERLEMNRE (
MREEROKRABREAREREERcE cHELTV 2By s
) LT, REMOKREHNELLORBLEAS L0 & T 3,

EL, SERAIBHLSY v 79 v 27t TRELALBE, PINHE € 5
mmgﬁﬁfhuwbm%%?wQWDmU&L\E%&§779V7®ﬁ

) EREEN -ELEAETHEYT 5,
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Fig. 2.3 BR-BFeFfoh o —f£E2 70087
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£ *ax
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Fig.2.5 F@\aFA » v 2535 (1)
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At Haz Aw Na
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¢:§ft e ; Edx
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dx : dx
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Fig.2.7(a) ZoHEROFEE (DEANDRKA)
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M # Gk

1 LLTRER I L 2 RiE

LLTR (Large Leak Test Rig) k. XE = 4 ¥ — & BRockwell Intern
ationalit DETECK R LAARERKBEETH D, CORETIITE~ 19805
K CCRBRPEH DOSGI W+ 2R — 28R 'O BT TWDE, A2 — F
D5 7F+ 74 A2FTFNVORIFICB., CoRBOoF— s 2HHL =

1.1 #EBEOME

BEORMEEZFig. 8.1ic, FARHFKEFig. $.2KENENRT, &
By —7se. RIBERWMRM, v/ B80T o2 BT IEERL2S
KB, SGRBEEMORBREIHRIOIMITHELLENI. InTH 3, HHE
ELTHR, SO EHETHEZAZHIBHEYOBEENZE SN T W 35 4,
i%®%ﬂﬁﬁﬁﬁﬁénfbbCwﬂﬁﬁmﬁménfuﬁmoT%®
BEREECI 7F+F 4273, BEROBEFABSRE F 1 7 A,
BHREROBBR 2RO S 7rETH, SCERE» 51 o BEHICHEL
TH bo Table 3.1, 37 F + 74 A7 DFXEFETETR T

1.2 ABRoHE

RECSALADODRLITRESR Y Y - X I0A-2RB 7. RBEERUY
MEBEEROMEME % Table 3. 20, EEOEEHE T Table 5.3LAR T, T @
RendHMESE, BB T 2HETFVHER (Fig. 3.4) oF S LM
LTWwae |

RETH., RRE1IAABFe 7 v BB (1DEQ) MYUOKY -/ 2 & H
BOTHIVI/IOESTREZIB T WS, KV — 7 RAEMEXTFig. 3.3
T

_29;
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1.3 REETEEF N
(1) itHEER

LLIREN B B & (Fig. 3.1) OitEEF AV %Fig. 3. 4ITRTo U—aﬁai
LLTREAR LB LB OEEHB PR T, FURAERTHLIL1I /3 0F
ED/ (/-V3) &Lte FTNFTFoF 4+ A2 (RD-1) /-1 19 &
BF %0 RD-20 53 7 F + F 4 A7 b EEFAVCIBEARAATV SN, £
NEERoORBTHEHEINTVRLVOT, TOWBREEZSS LTER
%ﬁﬁLtoMﬂmﬁ?éﬁﬁ%ﬁ%Tmm&lkﬁ?o

RFEdBrafEcldaHieF v LM E2EB LA, BB, 57
Fer P4 A WBER. IRRAIFPBEBREELS S v 7 vy 7ILET B &
TOFEBE. REBEAHE L *REEHEF VIR L Y BRT 3.

(2) kv — 7 &

LLTREBR TR, EAEEGEH FoF B (1DEG) HY DK Y — 7 F (
Ky —2%E) 2+ Y o AHRAEALTVWE ', CoRBRTESNRK
J - 7$%2&$ﬁ§ﬁ§+ﬁﬁ§®/\ﬁﬁ& L'ff_o %ﬂ’i—f"lg 3.54':/7—_\‘-;-0

1.4 REER

SCTORY — 27 EBEHBEFEICR, FrYV v A-KRERBTRERESTBEND (B
BHERTH NP A4 s EPKEV 2SR BET 2 EEFE) HH
Hrid, BEEES(OBACREBEBEE S Y F+F 127 0FHICX D,
BroBEz 4 JEEATTOS7F ¢ 54 RIERER (57 F + 7 4
27 WHEBEA) &, ThefIREED (RAREE) ©IF MRS 745
CEEER B, o

2T, SEOKRIECEFVWTE, T3 FTF ¢+ F 2 2 7 REBHNEUFR
EFEANEBOREEKIC LD, SWACST — FiR @M ULAFRIFEF L0 Y
HERIT 2, ThoEUT TR~ 3,

wSO;
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(1) 7 F+ 54 X2

- ST F e F 4R OBREEA

BITTHB LA TF +F 4 X7 OBBEENLEFiIg. 8.6(a), (BYETRTo
MEBREEF PV YV LALBLALIEEOI T F+ 74 X7 TH % FRDP
SGRITF+ F4RI7HIRELAOERPHBTLIHFFSLONE. JOH
23, BEENOENEEHEEZ -~ RxBitEFNVTFMLEL T T F + 7 4
27 0EBE2REBFEFAVTCHEMLT VS, EAKETHM & E
BRS7F+FARAEORB (BRELS T F+ 7427 OFEACHEY)
BPOENEBHEHRHLTWAILRERLABETSD %5,

— 4., Fig. 3.6(L)R2MEODI 7F »+F 1+ A7 0BEELLEZRT B, &
DHBALR—WEHS 7F+F 4 A7 BEBROFPIVLARALEID, 57
FrF 4R 2MOAREABERL, 2TCOS37F+F 4 RA7HEERCHTR
EABEECHE»LZ LD, 2FNECF 4+ R 7 0ERBEL TV S,

3T F T 4 A7 HBEEA
STF v F 4RI OWREIZTable 8.4 KRTe 1HETTF + 74
A7 WAEBANOEREBIHORKL 5. BITOFNES (3.85mnsec) &
BLBBEELTWSEY, ~BREBLW, ChidiedbBRELEIiR. 57T F »
?4zﬁﬁ%%®ﬁ§&M%ED%@¢%#6§%%%%LTH%#&E
HEBANERE - bO0T, BREFVCERLALAREE X %,

; -5 FF e T4 RIBBEEES .

ST7TF v+ T 4RIHBERFIPIYLAMTOEABEE=E Fig. 3. 1R T
HaxvwhArolEedBRUBETERZEZD L, RBERI S 75+ 74
27 WMo+ HecnBERMeRBELAZA vy -0l NER., £4LFHE
ERIEFig, 3ARRT XA 9 P9 -2 EFNVODOS T F v F 4RI~ F19
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EE#%M\1&557%+?4zﬁﬁ%@%bﬁﬁﬁ%mﬁhﬁﬁé
NEH., ChB 7 F+ 7427 BREBANCEHELARRE, o0, 57
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Table 3.1 TT7F v F 4R DETE L
57F 7427 OMEBEE (1HKE) 0.332 m
” (2 #H) 0.332 m
57F+F4220HE (18EH) 0.457 m
” (2 #H) 0.457 m
57F+F 422 0EE (1#E) 1.524 mm
# (2%H8) 1.524  mm
Yy rE (1IE) 20064. 2 kg/mn®
» (2B 20064. 2 kg/mm?
X7y ok (1#E) 0.28 .
% (2#%HB) 0.28
EHAR (118 200. 642 kg/mn?
» (28H) 200.642 kg/mm?
57F % F 4R OEE (18H) 8286.0 kg/m®
” (2#%H) 8286.0 kg/m®
STFrF 4R ORKNEM (1IE) 0.0476 m
” (28 0.0476 m
37F 7 4R OFREBAK (1HE) 36.868 kg/mm>
” (2#%E) 36.868 kg/mm®
57F ¢ 574 20 OKETIok0MEE (1#HE) 65.309 kg/mn®
” (2% HE) 65.309 kg/mm®
STF e+ F4RIBOTZIER 1.0534 kg/cm®a
2HES TF v 742 Y ROHIE 1.0 ke/en®a
57F v F 4RO A ER 0.0566 m®
STF v F 4R 7EOAN ALBLL 1.670
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Table 3.2 LLTRABRGHERUOABRE ROl E

Test No. UNITS A-2

Test Date 2/05/80

Leak Size (initial) 1-DEG

Lteak Fluid HZO subcooled
Leak Location {Above Bottom of LLTI Shroud) meters (inches)|3.11(122.25)

center tube
PRETEST CONDITIONS

NA Temperature °¢ (°F) 304 {580)
NA Pressure MPa (PSIA) 0.96 (14n)
Primary Tube H,0 Pressure , MPa (PSIA) 11.8 {1715)
Primary Tube Flow Kg/sec (#/sec) | 01.132 (~0.3)
Second ARY Tube Pressure , “MPa (PSIA) 11.8 (1715)

TEST RESULTS

Steady State Leak Injection Rate kg/sec (#/sec)|(5.0) 2.3

Leak Injection Duration seconds - 40

Maximum Leak Site Pressure MPa (PSIA) 2.7 {390)

Maximum Reaction Temperature °C (°F) 1204 (22n00)

Rupture Disc Burst Pressure (Upstream/Downstream) | MPa (PSIA) 2.27/2.56
(330/370)

Rupture Disc ¥ Opening (Upstream/Downstream) ¥ 60/60

Time to Disc Rupture (Downstream) seconds 0.062

TUBE DAMAGE

Secondary Tube Leaks No of Tubes none

Tube Deformation, Maximum mm {inches) 11.7 (n.46)

Tube Wastage (Secondary Tubes) mm (inches) 0.1 {0.n04)

STACK EFFLUENT

Average Downwind Deposition Rate mg NaOH/cm-day|3.1x10°
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Table 3.3 LLTREAA B BB o F B
No. | MHEE ()| SHMHEEMm No. | #HEE(n)| FHER ()
1 0.71 1.1271 23 2.64 0.1170
2 1.12 1.1271 24 2.84 0.1170
3 0.68 1.1271 25 1.19 0.4180
4 0.68 1.1271 26 3.49 0.2340
5 0.92 1.1271 27 3.49 0.2340
6 0.92 1.1271 28 3.49 0.2340
7 0.586 1.1271 29 2,29 0.3930
8 0.56 1.1271 30 2.29 0.3996
9 1.21 1.1271 31 0.38 0.3990
10 0.87 1.1271 32 0.20 0.0040
11 | - 0.286 1.1271 33 1.30 0.3990
12 1.13 1.1271 34 1.30 0.3880
13 0.87 1.1271 35 0.31 0.3890
14 1.25 0.1830 36 0.53 0.1170
15 1.00 0.1830 37 0.15 0.1170
16 1.30 0.38786 38 3.74 0.1170
17 1.08 0.3876 39 3.74 0.1170
18 0.90 0.3876 40 0.20 0.0040
19 0.20 0.0040 41 1.99 1.0160
20 2.30 0.0334 42
21 3.20 0.0334 43
22 2.64 0.1170 44
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Table 3.4 37F v F 2 R EHEL oL &

LLTRAR SWA C S R
1#H 7.81 msec 4.47 msec
2 H 66.0 msec 61.3 msec

Table 3.5 REESEAESHE
BAf7 : kg/emea

=) i Nm‘ S WA C SR LLTRAR
SGEHSL &4 9 25. 3 . 31,0
SGFHFS v+ 4 13 27.1 mw
sGHO 11 24.2 | 23.0
5TFwF 4RI | 18 30.0 25. 0




PNC-TN9410 89-087

Table 3.6(a) PEPTREHE OEELM (T D 1)

Items

Specificaztions

I. Steam Generator
Design Pressure
Design Temperature
Coclant
Material

Dimension

2. Intermediate Heat Exchanger

Design Pressure
Design Temperature
Coolant

Material

Pimension

3. Expansion Tank
Design Pressure
Design Temperature
Coolant
Material

Dimension

4, Deaerator

Design Pressure

Design Temperaturs
Coolant
Material

Dimension

40 kg/em?. g
50°C
fater
SB 42
1/D 700 x height 5150

40kg/cm®. g
50°C
Fater
STPG 38
I/D 330X height 2500
(14B sch 40)

40 kg/cm’. g
50°C
Fater
SB 42
[/D 700X height 1600

Inner Pressure 2 kg/cm’.g
Quter Pressure 1 kg/em?. g
50°C
¥ater
SS 41

[/D 700 height 2000
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Table 3.6(b) PEPTRHBREBOFTEHLM (7D 2)

Items

Specifications

5. Secondary Loop
Materiatl

Outer Diameter X Thickness

6. Pump
Type
Head
Flow Rate

Diameter

Revolution

Rated Power

7. Vaccum Pump
Type
Discharge Rate
Vaccum Pressure
Rated Power
Revolution

Diameter

STPG 38
165, 2mmx 7. lmom
6B sch 40

Single stage, Single suctibn.
10 m
2.5 m*/min
Suction : 125 mm
Disharge : 100 mm
1480 rpm
5.5 kW

0il Type
320 £ /min
2.7x10-* Pa
0,75 kW
1200 tpm
suction 1 B

exhaust 1% B

Volute
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