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Development of Analytical Code ‘ACCORD" for Incore and

Plant Dynamics of High Temperature Gas-cooled Reactor
Takeshi TAKEDA. Yukio TACHIBANA, Kazuhike KUNTTOMI and Hirofumi ITAKURA™

Department of HTTR Project
Oarai Research Fstablishment
Japan Atomic Bnergy Research Institute

Oarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received October 1, 1996)

Safety demonstration test of the High Temperature Engineering Test Reactor will be
carried out to demonstrate excellent safety features of a next gemeration High
Temperature Gas-cooled Reactor (HIGR). Analytical code for incore and plant dynamics 1s
necessary to assess the results of the safety demonstration test and to perform a design
and safety analysis of the next generation HTGR. Existing analytical code for incore
and plant dynamics of the HTGR can analyze behavior of plant system for only several
thousand seconds after an event occurrence. Simulator on site cam analyze only behavior
of specific plant system. ‘

The ‘ACCORD’ code has been, therefore, developed to analyze the incore and plant
dynamics of the HTGR. The followings are the major characteristics of this code. (1)
Plant system can be analyzed for over several thousand seconds after an evenl occurrence
by modeling the heat capacity of the core. (2) Incore and plant dynamics of any plant
system can be analyzed by rearranging packages which simulate plant system components
one by one. (3) Thermal hydraulics for each component can be analyzed by separating
heat transfer calculation for component from fluid flow caleulation for helium and
pressurized water systems.

The validity of the ‘ACCORD’ code including models for nuclear calculation, heat
transfer and fluid flow calculation, control system and safety protection system, was

confirmed through cross checks with other available codes.

* CSK Co Ltd.
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Fig. 1.1 Relationship between development of next generation HTGR and

analytical code for incore and plant dynamics
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Table 2.1 Major specification of the HTTR
BEFEmh 3 0MW
w oH # N L
BEFFE AL/ O/ S RE 395,/,850~950°%C
1 R HIMEF 4§ MPa
RO S A 2 0
FLEYRE 2.9m
s RN TR ES 2.3m
A EE 2.5MW, m?
R ¥t M S - HBINT AR SRE
A2 <L ] 3~10%(CFH6%)
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Fig. 2.1 Bird's-eye view of reactor vessel and core for the HTTR
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scram: A7 I 4L
fuel : #R%
mod : k£t

~ B

3.3 EMGIRES -

ERIHEEY . — LTI, BTHE, THX, PWC, AC, —EEFOHTGCREWKT S
BEDZBHENTETHD, HTTREHIZ, FE V21— VORI ZLUTITRT,

3. 3.1 EFfFERHETTIN
TR AFE O, FUE, FREHEL, ThEnhETNMETE,
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(1) FLEBOEHRIATE TN _

FOEO B eFE, Fig. 3.3 LR TLH10, 1 X0 TRESSLES +
FIEFNET D, EREEEFNE, BHEASBE 207 b, B2V -7, NI T LR
%, BT oy s, SRS LEEA O, DERTE A&, #eHE, TEHWIIRE, Sk
FLF AT Oy I AMBETD, AV S LR, BHAV-TEEHT oy 7 ONORINE L0
BEHENOTFHIAD - THEND . BF + VALETF VORI EICIE T, BBOFHF +
VRN ERy N RO 2EIIHL, BABMEBMAEOMEER, NV T LAZEER LS
SRR IS 2KIE r — z RROBICH H R (3. 3. 1) FPeaceman-Rachford® 3 B
R G Y XD, MBI s FERBAY —THOF v v T TE, NU Y LADRIE
WEIVEMERTERT S, 272, B3 POTRERS TR, NV 7LOBEHEEE
B35, s, ACCORDI—FTIE, A 2%h%5EEL, HTTROBREHK
330HIT B IF A EFF IS HEEESCCIEEIFOF LA NRES, XRKG.0) TR TSEEZ
Ti5b, :

Pig. 3.3. 21 LMOBHE LIV ERHNOKZEZTR T #ETHF v 201, FLOD
EE A EEREEAFET L2000 TH D, FOOMEEIFARE & A H EIEFR
BASHBLT 74— KAy /RIBEAES, HEBEOEA, »20IE, 5l ITHEIRIEKE
mmEoRZIcE D, BIFHAZHET S,

. hy FF e AR, BFONTRGETFFRAOBOTF v v 2 AVOREIGEZFTMHY
2100 TH D, BEFHF + V3V TROLETFFHRACHLT, BAE—F 7K
AEET I L TREBBESRES KDL, ACCORDa— Fitid, #8840k bFr 2l
OHFFEE LT, Fig, 3.2.39 Q2 ETHT TROMBEIRICH T S5 75 K DwH#E
FP050 CHEEFOHNHAHAMBAAT S, 2, RERHFOEHE—F 0 7/ fH%E, XK
B.8)icHETSEXEZ TS,

EFFE RS S L&, HEHES. TRAZROZEZE L TEHRABEZT .

o T o*T 1 aT 0T

oCp — =k .( + — k. +q 3.3
ot gr° r ar dz*
[&e%]

o #mEkg m?)

Cr: BbBA(T kg K)

T : BEK)

t @ BfRE(sec)

k : EMBEEEW, m-K)
r o BAMAEE(m)

z @ #hm ERE(m)

q: RBEE(W, /m?*)
(THEHFLT)

r o BAM

z WA

— 12—
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BRESESF v R BIFEAAY TLEER, 1RTz{(NTT7LADTRNAMIERDET
EEFERG.3.2) 2MLIETERDZ, —H, Ry PF 2 NTHTENY T LARER,
AT ARBI TYMRAENEER L IR Tz RROEFRIEENEAG.3.2) 25
LTkdE, ACCORDa— FitiE, HTTROBEERS&E 7 o v 7 OB, SF.LCE
EHNAADROEN, BREESEOHMBEAMYDZ /o ARNOBESIUA T LABBIT L Sl
BETAERLULABERSICETI LENT2EHE, MC.DICESEELTHS,

HE, BETFEF Y RALBLT Ry P F L xANOLLRN, BIE—F 0 SR HEEE
HdE5IET, RENETRBROTM, SXHTCROFAHFLIUVLREBITEIRTH S,

d Ty
CruGy — =S US(T —Tw 3.3.2)
dz :

(s

Co: HB(T kg K)

G : Badig (kg sec)

T : BEK)

z : WHHER(m)

U : Ef#imEE(W,/ m?-K)

S HMEIYHOERME(m® m)
(TH&&HAF)

H:~Uwoh

oAy LES SHEM

(2) FHHOERIEET IV

FRHMOBEHOBEGEEFMT A0, FLbofllEHEM~ORDTBFEM, FAHM
ARNANY OLLFREBSAHRTIIBRBHREZRLTETMET S, LW -T, Fig.
3.3.3 wamt ki, BARASFORARBREF v R0, BRI, BERA K, KRN
D ARE, EHEE, Wb SsEHE~ &, FEOEIR &, SRR, TR,
BETUVFLAT Dy IAETMMET 5, KREANY 7LE, BERHEEEDESOBOBRIKE
ARBETHI S EHICE P - THN S, FURERE, 1 Ror fROFETFHRIZHELER
(3.3.3) #Crank-NicolsonDREE ¢ 'O Il WB I ETRD S, BHFFR7 7 LRI, H
FEa(3. TR sR)ZERLTHERIHBEET ). NV Y LEER, 1Rxz(N)DLADHRN
HEDEROEFEREEFEXLG.3DEECIETRD S,

8T 62T 1 oT ‘

o Cs =k .( + — )+ g (3.3.3)
ot o r?t r or
(25 ]

o BE (kg m?*)
Cr: b (J kg K)
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T BEXKD)D

t : B¥Ri(sec)

k : SHEAGEFE(W,/ m-K)
o BHmES(m)

q: RBEEW. m?)
(FiT&EdATF

r: BHm

FHER I FAESABANOGRIER, ZAOAANRRIEELEHZATER L cFHD
HGERERNTITY . ZRO SAMRMEERZ, 3. 8. 3FWOEROBEEFRMMA
(3.8.21) ~(3.8. 2 A AL THET 3, B mHZ, H3.3.4), (3.3.0) TEZ o h b #inE
EAROTHETS, Licti-T, ENEREFARAHZHOSHmAGEEZ, KX(3.3.6)
THEZ2%, b, PFERAHZOXEAER, —EREREFLET S,

h.=0 F(Tz+ T (Tz*~ Ty (3.3. 0
1 1 Ar 1
F={ +( -1y + — ( - 1)) (3.3.5)
FR\' £ r Av E vy
hrgy=h.+h: (3.3.62
(&%)

h,  BHERABEEELEW,/  m’-K)
g:RAF 77y KLY T ERW,/ mi K
T: ZEEEK)
Frv: ENEBEFERANRMOBEBER(=D
e AR
A EZRi#E(m?)
h,: BAMKRBRGER(W,/ m*-K)
hey: ENERELFEBBHNIMNOERHREERW, m*K)
(FR&EBAF)
R:ENEE
V. FEHBAR

(3) FERSOZBIATEETT IV

FREMOBEHOREISESTET S5, Fig. 3.3 4TFRT LI, WFRI&EERT LS

LT Oy 7O TFTRARNEEEAY Y LRE, TLFLATHI Dy s, RET D7, TRT

Owy, FOLEER, XHERORBETAERNSEEAT Y LRBETET/MLT 5 RN

U AEAE DS BT - THER, EEAN) 7 LARZFONS AT - THND . FR

spH L, 1otz MR OEREBIEGH A (3.3.7) %Crank-Nicolsond BERREIZ & D <
14—
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ZETEKDB,
0T o:*T 1 aT

oCp — =k, (— + — —_ ) (3.3.7D
gt gzt z 0z
[&25]

o HE (kg m?)

Cr: te#8(J /kg-K)

T : BE(K)

‘ t : B¥f(sec)

| K : SEHESRR(W,/ mK)
| z : WIS (m)

| (FHEFLE)

z WA

ANY T LRER, 1RTr(N) 7L0HFNAIDGEEROZERESFRAG.3.8) 2MCC
ETRKDBo

dTa )
dr

AR

Cr: LLB(J /kg-K)

G : HEHE (kg sec)

T : BEK)

r B ERE(m)

U EEBEEE(W,/ m?-K)

S HEEXYHOEATmH (M m)
(FHRH&ERAFE

H:~NVY A

i AN LICETAER

3. 3. 2 H$HHBEKHRBOIHXIEBHEETL
| HXOEBRERANVALIANBTHY, BHEIRANV Y L, BHREREZRAND T L
DEND, | HXOERIFEEF/AE, Fig. 3.3.00FT L5, ERT I HATREIELE
F o RNEFATHY, BAMCEERAR] &, RAERR2 52RO, BIRISHIER
SREEFLNETE, LRAYDLABER, 1Rz (NY 7 LAORNT0IETOERRITE
#5128 (3.3.9) 2L ETKDB, 2RAY TLREG, 1RTz AFROENRIRESEX
(B.3. 10 %M I ETERD D, ERERER, FEEREEHEACIIDERC I LETRD
%o
15 —
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(1 TRANY 7 LRE

d T,
=(USH(T,=T (3.3.9

C-1 Gy
adz

(2) 2/~NY 7 LEE

dT.
Cngz_‘—:(US)e(Tt'_Tz) (3310)

dz

(3) ERERE

dT.
(,‘.’)CPV); ——:(UA)1(T17T)_(UA)Z(T‘_TE) (3<311)

gt

A

Cr: HeBR(T ke K

G : HEa (kg sec)

T BEK)

z @ WA ERE(m)

U : H\#inEE W, m*-K)
S BERXYHOEBEHH (M m)
A ZREH(m?®)

o ®E(kg/ m?*)

v HHE(m?)
(FREHFALF)

I I T L

2 2NN

i T8

5. 3. 3 MEKAHEPWCUERHETTFN

PWCHBUSTEAM Y b Fa—TEBRSRETHD, BUEAY YL, GREN
FMEARDNENS. PWCIZH, PPWC, SPWCHBLUHEBANRNRS S, MEKIE, o
Usismany v A &AMk, BUTHTRELTESNMISRN S, PWCORMHE
£, Fig 3.3.60FTL 0, EHE ] R TRESBABF » v ALVETNTHY, B
SRR 2 5, RER S ARG, MAMIIEREERIANETLET 5. ERE
R, SRR REEHERG.31D). (.31 ERIETRD B, MEKREE, FEH
BiE FER G314, G.LIB)EMIETRDD. N Y ARER, EWREEHER

(3.3.16) #R L I LTk %S,

(1) {z#VE B GRiEm»
d Tll‘.
.(.OCPV)th —— =(UA)H9(THE“Tzh)—(UA)wh(Twn'—Tm) (33 12)

dt
— 16 —
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(2) f=RAEREUREND

dT.
(pCrv )y — =(UAW(Tui— T )~ (UA) (Tu.—Tu1) (3.3.13

dt

(3) MEsKIEEGE R

J Hun O Hay

(oAidwn =(US8S)un(Tu:—Tun2— Gy (3.3.14)
ot 0z

(4) MEEKIRHE CIEIR M)
¢ H., ¢ H..

(pAidw) — :(US)‘.l(TH—Twi)_Gwl (5.3. 15
ot Gz

(5) ~U 7 LEE
dThu.

(CrGone = —(US)ae (T~ Tre)=(US)Iyen(Tun=Tu.t (3.3.162
dz

(5]

o EE ke m?)

CHE(] kg KD

c EH(m®)

c ®E(K)D

: F¥f (sec)
CEHBREER(W,/m*-K)

D fEBEHH(m

C FHEHmEH(m?®)

KUy AE(] Ske)

B EIYHOEBEHR(M . m)
- R (kg sec)

z . WATAE(m)

(FHEHRAF

th: EZREGERMD

tl : {mEE KRR

wh : MEAGEEM)

wl @ EAK KR AD

He : ~ Y o A

Reh : BREM{EHBREILESTINI T L
Hel : {EEMEBEFICETEIANY VA

(]
-

oow Ty o o

2. 3. 4 ZEARHBACOEZBRHEETV
ACRIALERERETSH ), FREER, EREAZNEANHENS. ACIKE, NE
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KACEMIBHKACHSH S, ACOEBRABEET NG, Fig. 3.3.TIKFT X 50, BRE
1 ATHREIGLZHF v VFRILEFLTH Y, ERENNEKEZIOBRNAFIIOVTEH
SELEEFLNET D, ERITERFIH LTHEHRRET S, BRTRTE, FEHBRTES
B Q3N EM I ETRD S, MEKBER, 1Rz (EROHENTTE AT DIEEH A
EEHEAG.3IEM I ETRDS, ZRIEHER, 1RTzHFROEFREETER
(3.3.19 %R & TRD B,

(1) z8HERE

d T.
(pCrv)y — =(UA)(Tu-T)-(UA(T.-T.) (3.3.17
dt

(2) MEKEE

d H. oH.
(phide — =—{(US)AT.~-TI+G.
gt

(3.3. 18

B

Z

(3) ZERRE
dT.

(C:rG). ={US8))(T. - T (3.3.19)

dz

=
o #E(kg/ m?)
D HER(J kg K)
: B (m?)
CRE(K)D
. Bl (sec)
S EBEEREW mie KD
cz#mH(m?)
R mEE(m®)
T ECT kg
B & & (kg sec)
RS hOEREH (M m)
z : WAFER(m)
(FHEHEALF)

w o MEEK

a @ ZES

t G EE

Ll = R

w O o

3. 3. 5 _EHEZHHEZTN
—HEEOTAFORMUBHEENY VL, P &S O O BHRIZARRA Y 7 LRI 5 .
CEEITE, IREFIES, 2HRAVSARTEESIUHBANYVLRIEEYH L, _E
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D EBEE T TR, Fig. 3.3.8i0 T LI, BHFEE TS FORMERNSFHEANY 7
I, 5S4+, EE, RE, BAANVTL, A, REVEHRETE AY TLOENIENY
BAETEFMET S, “EERAR, 1RTr AROEEH REHHERG.3.20) %Crank-

NicolsonDRBiIC L h B Z ETKHZ N T LERER, 1¥wz (N Y LOHRATT™)
HKEOEEREEFER(B.3.2) 2RI ETRDS, B, REMORERLEI, —~ERE
BRET D,

T 0T 1 aT

o Cr =k, (— + — —_) {3.3.200
ot gr? r or
[32%5]

o : EE(kg/ m*)

Cr: He#( ] kg K)

T : BEK)

t : B¢ (sec)

k : EHBEHEW, m+K)
ro BAMEFE(m)
(FHEHERAE

r o BAHMG

3. 4 EEEBRTI2—N

RBEHBEEY 2~ VTR, NV LAZREMEKFORBHENTHETHSZ, ~NY VL, ME
KENFNIRHLT, REOFENEROLOENSERBETRESE L IRTOZ O —FR v |
T— s TEML, RBICBYIERSERNEEN S BT S EROXEETILTHS, NU
LBIUMEKRORREEHEKRD S, HTTREZHIZ, D 2 - VOEMELUTIZRT .

3. 4. 1 ANUDLERRBHEETTL

HTTRO 1 RECHUMANY TLFREFERE LAY VAKRBOENSERBOT7 0—F v b
07— 4 EAYFRESEICH U TFig. 3.4.1, B LU TFig. 3.4.21K0n T . BULE RO
Ju—F%y F7—2 TR, THXONSARZAFENREZRL T B, £, 2NV 7 LHRGHE
DEHEERBOTO—%y b 7— 7 H%EFig. 3.4.37¢ ., £#EFHEZ, BOKEORES
1B83.4.1) 2RI ETRD S, 1 REERMIANY TLREBERLAANY T LARBOREATE
HE, WESHERAY T LAFRBEOET S, 2RAY JARBROEREENFIZ, SP
WCHAANY Y LABRBEOET S,

AN Y ARBEICERERKRESONERETERL - EE HERG.4.2) ~(G.4.6) %
Runge - Kuttaikic & DR < o £70, "YU LARBICRI AL EBICEEOHERGC.4.7) %
B, BHMEHNBEAP BLIUMBEREAP IEOT, BIREERT S, AR xITHTEIN
) AEEEEDAy FAPpxld, ~U T LAHREOQ LR - HABMHHC E S HH
42, ACCORDI— FIZid, 1 RFE2HRFONYTLFEREOCQ - HEFH L LT, Fig.

19—
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3.4.40 10 ZRT Q- HERFRHBEASLRAATNS, &7, HMINU T LROAND T A
WEEOQ - HitE & LT, Fig, 3.4.5¢ 'V ilFid Q- HEHFHMMEMSBRAATI S,

R 1
P= —— (3.4. 13
Va
z
m T,
L. dG,
=AP (AP, + AP+ AP~ AP0 (3.4.2)
g A, dt
APlx:Pin_Puu'. (3-4-3)
G.1 Gyl L.
AP = (f, + k) (5. 4. 4)
2goAL° d.
Aphx:px(Hsnx—Huulx) (3-4-5)
1 1 G.!l G, |
AP =( - J (3.4.6)
£ outx P inx gAxg
TGi.=10 : (3.4.7
X
[RE]
P : EAH kg m*)
R : S48 (kgn kg K)(=211.9)
1 4 0~0 kg
V& H(m?®)
T : #e@EE(K)
L :#HEE(m)
g : EAhHMEE (m “sec?)
A REBHEE(m?)
G : ga&iig (kg sec)
t o B (sec)
AP, £FE(kg/ m?)
AP REEH#EK kg m*)
AP, hiERK (kg m?)
AP, n#EEke/ m?)
AP, HEEBOANy Flkg/ m?)
o (kg m?)
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D EHBREN
c FEHE(m)

: AR LR E

c&ma(m)

G, :EDE I IZ2ENBHE x OH&A&RR (kg sec)
(FirEHAE

m : HEREFEA

X W

in: ADO
out : 10

TR Q. e

3. 4. 2 mMEKREHFBEET NV _
HTTROMEAKZEBOEN S ERBEDO T o—F v b7 — 7 REHFHEEICH LTFig.
3.4.6 , EEuEEIC LU TFig. 3.4.75F . £72, K FRRBOEA S ERBOT D
— 3y FT— 2 EAFig. 3.4.80T, BEENRZ, ANF—FTER S, MEKFHBEOE
HeIEHid, MEKMERET S, BpHAKRRBOREL N A, WENAEHKINES &7

5o

MEARE I EEHER(3.4.8) ~ (3.4.11) ZRunge—Kuttagkic & D C o &7, MEK
BRIt BN SEIERO FEXG.4.12) 2R RBEARKAP AIB0T, #lRE
EETL, REXICBIATRELTONyY FAP T, WHE L 70Q - HEHIZEIEG
w45, ACCORDa— FiTid, MEKKRATDQ-HFEHL LT, Fig.3.4.9% 1%
CFETQ - HEMETEMBLHAAATNS, T/, HUKHABER L 70Q - HEELL
<. Fig. 3.4.109 ' 73 Q - HFEFHUMRZ A ARA T S,

L. d G, 4
=AP .~ (AP +AP..~AP.,) (3.4.8>
g A dt
Aptx:Pin"Pout (3-4-9)
G. | Gyl L. ‘
Apfx= (fx +kx) (3-4-1{})
2g 04" d«
APhx=px(Hinx‘_Houtx) (3. 4. 11D
LGix=0 (3.4.12)
X
525
Lo fEi&E(m)

g EHMEE(m “sec’)
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A FERWMEH(m?®)

G : E&pia(kg sec)

t @ EfRf(sec)
AP, EBEEkg m?)
AP, HBEHRKKkg m?)
APy BEHE Kk m®)
AP, BREONy Flkg/ m?)
:EHkg/ m*)
(kg m*)
s BEIBAH AR R
: WEAE(m)
IR R
cma(m)
G, Eh&E o5 x o HEdat (kg /sec)
(FH&EHEAF)
X
in: ADO
out: O

i~ o TR« S v

3.5 BFBHRES 2V

BEZRED 2~ LT, UTOHHTHTCROMEBEZREET ML T NS,

(D HEFEFEEAEAMEL, EEOHARERRTEICT S,

(2) HEBEE, PICHEH - B8 FE /23ON-OFFEBIfEL T 5,

(3) BE@BEfRANTF—4ELTERS, £/, HEHDEMEFREICIDEHELILE
E1§: 1= e g

(4) ACCORDI— FIZfARAALHBEFREU ToMnTHY, Fig. 3.5.1~Fig. 3.5.8iC
HTTROFERT oy 7B UCHEEHEEMETSTC 'V,
LETRUAMEE, 2 EFFANRENER, 3 MEKEEMHER, 4 PPWCAY Y
LEESMS, 5. PPWCHAEAKERHER, 6. [HX1RAY ZTLBREWER, 7. 2K
AU LRBEEES, 8. 1R 2®AY T LEERHER

(5) RLJREFRIEH L TLEE, BERE N2 T 5,

HBEBOPT, HEZOHFOME FENE.5.1) TS, MEXRRKEBHREEY 2/
EROTRES.DIED, F]ORBEEHHA ZHRT 5.

dE EC—E
_ (3.5. 12

A=A F, (3.5.2)
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(ZF]
- FFHE
: Bfg (sec)

cc FFEERSM(=1 26, =0 2H)

: B E ¥ (sec)

A, ioREHEH#H(m?)
Ao, ] OLMBORBEHER(m?®)

L DB

¥z, ZENEROFNESF, SEMKBIIEANREHFHEOEEAL, H#atk ikl
%3 ZBernoulliOFHITETICHK(B.6.3) GV ER D,

k+1
2

k
W=C,A{P.o. — ( — D k-1 }°° (8.5.3)

k+1 k+1

(75 )

W: g b*iBE#8d5HEBE ke sec)
Ce : BOHOMBHRU(=1.0

A BYROmA(m?)

P.: # 9 LHsertER (Pa)

o Y ERFEE (kg m*®)

c & (=Cr/Cv=C(C,— R

Cr: BELLB(T 7kg-K>
Cv: ERILHEH(] kg K)
R:S4EHoREE(-[EER/ SEPFREI(] kg K)

3.

6 HEREREI2—N

G AREREY 2~ TR, UFOFUTHTCRORLFEFZET /ML TS,

oy

(23
(3)

(4)

275 AMEBABKMEABTALET, 1DULEOHRETRAI I LSEDL I LEAREILT

Do '

BEMCEEOBM TR SLZEEIEETREIIT S,

ACCORDI~ FRHMlAAAVREREREUTOBYTHY, Table 3.6.1°° " ITH

TTRORY 5 LEFOREMERT

LEEOBMIK S A2FH 22 54, 2 HAERPHETRS, 3. I HX 1 R HHRRE,

LPPWCAY P LERE, 5. 1l HX D | B HHEER, 6. PPWCIIONY Y LR

B, 1. RFPEOAHMEES, 8 FOEEE, 9. P PWCMEKREE, 10 LR®

b - IMEAEFS, 11 1 RAHH - MEKEERE, 12. 1R - 2RV 7 LEER,

13. 2R 7 LR K

HMEEMNAT T LESOREMICELTHOETIFAS FLESERTHETOILERN
— 93 —
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(1REBRES), BLU, 275 LESOREECELTHOSMUBHRNERTLZT
OEBEERT S,

(5) BFFA L T LHD 1IRANY Y LAWEE, 2KAY 7 AKGREOWEE L, Wl kil
@iz L. ACCORDI— FiRIE, JHASOWEROMEE &S LT, Fis.
361 P RFTHT TRORLBET THGLHEBHFERELRAAAT S,

(8) BFIFR Y S LBOFEBEORICES T, REGEMHITLId5. ACCORDI— F
o, EIGEmME S LT, Fig. 3.2.49¢ 7 R THT TROLXEEIFT TNV ICRAY T 4
REEMEEHAAZRAAT S,

3. 7 RiEEARETN

EFFER7 S LEOESRERYOHHAG, Shure® P OX@.T.1DET 7= F FOK
# I ORB.7.0D~G T HONTHES 5, HEROHEEZKALBR, BFFA7 T 4
BOWtOMEELT, Table 3.7.1THEX 51 B P 1Y,

P A
= — t7° (3.7.1)

P, 2

PACT

1
= — {F,e(t Y+ Fye(t})) 3.1.2)
P, Q
er(t)=E“Rexp(' Zut) (373)
Av Anr

exp(- A np t)—
Au— A xr Au— Awnp

Fss(t)zEavR{ CXp(-Aut)} ‘ (3.7.4)

[E%]
c BRIV
C FEROHEER
D1 EARY OB RAF-(T)
CFFFEAY 5 L%OEM(sec)
: BHEROREALF—(])
B EEPOU-2390 5 KE (HT T ROMBEIEHD T — 57L.20/60)Ké4=?ﬁ%%‘
B L7l
A HEEH (sec™!
(FRr&EmAFE)
o : EH
d : BHE#
ACT: 77F=F
U: U-239

X o o~ O W
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NP N N p‘23g
3. 8 AR

ACCORDI— FiZMlBRAAXBREEREMKEZLUTICTT AN 74, MLK, ZER
BOBRIZELT, Zho0BEEREHANCHERT S,

3. 8. 1 AUYLOBGEFEMAER
(D BRJ|F v RV . _

Wik &5 5 LIMEACERERANY T A, EHETBREETEAY LA, BHRY T LR
70y 7OMORKEAY 7 4, FHSEHENY Y L, FUBKRENT Y LA, ZEEFREN
o ADBIEEEE LT, R(3.8. 1)~ (3.8.4)(Ku, @1 Nu, © )63 515 MER

#5Z 5, _
Nu=max{Nu,, Nu.} (3.8
No, =C(a)+ (To/ Tw)® °® (3.8.2)
Cla)=-4.8268a *+12.7516a *—12.2505a +8. 7170 (3.8.3>
Nu,=0.020+ @ '¢-Re® 2 «Pr® ¢« (T, Tw)?® - (3.8.4)
(5]
Nu: X/ r¥(=h - kDo

h: BinER(W/ m?*K)

kK BEHEW, m-K)

D EMEE(=d.—d:X(m)

d,: BIKF ¥ VENVONE(m)
do: BRF v+ VR NLOHE(M)
a : BEW(=d, 7d.)

Re: LA IVXE(=D.u. /v
u; : BRI O FEEE (m sec)
v BRERE(m? sec)

Pr: 735 v PB(=Co e k)
Cr: WB(T /kg-K)

p o HEYER B (kg mesec)

Tw: 7SN Z7BECK)

Tw: BHEH(K)

(2) WEHT ¥ HI | |
M &1 3 FRABRMRGRAY YA, BESVF LT Dy 7HRANY Y L, ZHER
BAY D LAORERRE LT, R85 ~G.8DHoBoNsREEFELLS 2,

Nu=max(Nu,, Nu,) (3.8.5)
Nu.=4.36+ (T, ~Tw)® ° (3.8.6)
Nu,=0.020-Re® 8 Pr®*« (T, Tw)?® (3.8.7)
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(5]
Nu: X&/VbE(=h » kDo)
h : BiEER(W,/ m*-K)

k : BZEEW, m-K)
D, : HMEE(=d ) (m)
d, : EOHE(m)
Re: LA JIVZB(=D. ~u/ v)
u, @ ERFROFEEELE(m sec)
v B RE (m*® sec)
Pr: 75 v bVE(=Cr - 2./ k)
Cr: He#(J “kg+K)
i iR (kg mesec)
Ty : 257 BE(K)
Tw: BEIR(K)

(3) o FREHRR

R EE L AFRBEEAY 7LAOMEERE LT, HE.8.8) oo hsRnE
REHZ BV,
Nu=0.94 + Re®- %« Pr° ¢ (3.8.8)

[&5]

Nu: XZ€/ bE(=h « kD)

h  BEER(W . m*K)

k @ BzZHHEW,m+K)

D. : HEEE(m)

Re: L4/ WAB(=D. 0/ v)

u;  SFEHEEE(m sec)

v AR (msec)

Pr: 735 P AE(=Cor kD

Cr: HER(T kg K)

g EEYE{R B(kg/mesec)

(4) FAT TRk
FATHEE L BPREERAY Y A0REERE LT, XG.8.9~3.8.11) »6H/5N0
EHIEEREEALDL S0,

Nu=8. 23 (Re = 36007 (3.8.9)

Nu= (0. 0203 - 6000° 7#° - Pr® #2-8.23) - (Re-3000).3000+48. 23 (3000<Re<=6000) (3.8.10)

Nu= 0.0203 + Re® "*® - Pr°-*? (6000 <Re) (3.8.1D)
[E5]

Nu: XtE/PE(=h + k.D.)
h o BEER(W,  m2-K)
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k : BZBR(W, / m-K)

D, : FMEE(m)

Re: LA JIWZXH(=D. »u/v)
us : FHFEE(m sec)

v EiREEE (M sec)

Pr: 75 bAE(=Cr- ./ k>
Cr: HEB(J kg KD

a4 HitEFE (kg mesec)

(5) ANYANLIANHBEBEOENTR
AYHANIANRBETRBEOEREEL S HXERERZHNLIBEENY 7 LOBEEE
ELT, REB.8. 1D ~G.8. 1) o B oh ABEnFERESZ B G2

No=max(Nu,, Nu.) ‘ (3.8.12)

Nu,=4.36-0.148 - Dean® %,7(1—1.813 « Decan™°" *) (3.8.13>

Nu,=0.0223 - Re *”® - d,* - Pr./{Pr® ®-0.057) - {140. 0615 (Re « d.** ) "*°} (3.8. 14>
A=A

Nu: X)L bE(=h - k. D.)
h @ BMEER(W, /m*K)

k : BEEE(W, m-K)

D.: FME®(=d)(m)

d, : EORE(m)

Dean: ¥4 — E(=Re-d;*" %)
Re: LA JIIWZXEB{(=D. v/ v)
v EHREOTFHEE(msec)
v B ERE(m?®sec)

di* o ERTH(=d. D)

Do ANUANLIAILOFHEE(m)
Pr: 73 PUB(=Cre p k3
Cr: HB(T kg K)

w o ¥R E (kg mesec)

(6) ~ 1 AL T LHBL RS OE T
ANYALILVBBREREOENKEEL D | HXRBERADBEANY 7 LOBEERE L
7, #(3.8.15) ~(3.8.18) (Nu, ©* **? (Re, 27000, Nu, - 2% (Re, <7000 513 o 5 B

FEEXHI5,

Nu,=0.33+Cy+Re,® ®«Pr®* (Re, 270002 (3.8.15)
Nu,=max(Nus ., Nuo.) (Re, < 70002 (3.8.162
Nu, =4 (3.8.17)
Nu,.=0.057-C, - max{Re.:,, Re )% ®-Pr°* (3.8.18
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[@m5]
Nu, : 2t/ FH(=h - k. D
h o #zER(W, m*-K)
k : B BE(W, m-K)
D, : HFHEE(mM)
Co: RE(=0.9
Re,: LA/ IVEAE(=D. v,/ v)
U, : HHFROFEEET(m,sec)
v B HERE(m?® sec)
| Pr: 752 bAE(=Cr e 2/ k)
| Cr: HLBACT kg K)
‘ i BHERE (kg mesec)
C, : H¥(=0. 835
Renio: B/ILA /L XE(=8000

(T) Ny 70 F o2~ THBZREOENR
Ry T Fa—THELBREOENRELEZPWCHEERNIWENY 7 LAOREER
ELT, G819 hoHONIRIEEEERLSL T,
Nu=0.40-Re® ¢+ Pr°-2°- (Pr/Pr.)" *° (3.8.19)
Al
Nu: R€/+E(=h - kD)
h o BEER(W,/ m?K)
k : BzEEW, m-K)
D.: HFMEE(M)
Re: LA/ WXE(=D-u./ v)
Uo : BAFRDOFHEE(m,sec)
v BREEE (M sec)
Pr: 735 bAE(=Ce ./ k)
Cr: HL#R(J kg K)
@ BEPEAR R (kg m -sec)
Pro: EBEETTOT 5V PILE

3. 8. 2 MEKOBRIEEFEHMEN
Ry T Fa—THBREREOENRELSPWCEIFACORRENZRNSMEK
OBZERE LT, RE.8.)LOHONIBIZEEEELLC Y,
Nu=0.023 - Re® 3¢ - Pr® 3%+ (Pr/Pr,)° *° (3.8.20)
LT
No: X&) F8(=h » kDO
h : #{EER(W, m?<K)
K : BEER(W,/ m-K)
‘ — 28 —
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D. : EMHMEFE(m>

Re: LA /NN ZXE(=D, cu,/ v)
U, BEHROFHEE(m sec)
v By PERE(m?®sec)

Pr: 7S5 bVE(=C- k)
Cp: b#() kg KD

© o WS R (kg mesec)
Pr.: EBEBETOT S v FILVE

3. 8. 3 HHROBIGEFEFEHMR

(1) FEMNOMBAELIETIHBERAN -
FEEHOMBELZETTIERENARELRIENBEEFERRAHNRNERN DL ERD R

BEELLT, RB.8.21)~(B.8.23)hoBoNARIRERELER S 7T,

Nu=0.36Pro %' - (H /W) %' .Ra® 2% (107 <Ra<4x10°) (8.8.212

Nu=0.084 « Pr®-°%! - Ra’? (4x10°<Ra<2x10"*) (8.8.22)

Nu=0.039 - Ra® *? (2x10'* <Raj (8.8.23)
(=]

Nu: X&) bE(=h - k 7D}

h @ #EERBW,/m?K)

k : B{zHEW,/ m-K)

D : EMEE(m)

Pr: 75 v bVE(=Cr- k)
Cr: H#(I kg KD

Do BEPEE ¥ (kg mesec)
H:Hz(m>

W E(m)

Ra: L— L —#(=Pr-Gr)

6r: Y52k 78 (=g B -H* - (T,-T.)/ »v?*)
g cEHMEE(m sec?)

B : h¥BEE(K)

Tv: FPABBHZORE(K)

T, : ZHEOBRE(KI(=(Tv+T:).72)
Te : EABHFOREK)

v o B EARE (m?  sec)

(2) Wy 7l Fa—THBXBEOENR

Ny T Fa—THRRBBOENKRELLACOMBERNSEIORIZERE LT,
#(3.8.20 0 5B oNIREEFREEAD C Y, '
h =4.882-208+(0.205+ G)° * -3600-1.163 (3.8.24)
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(F2%]
h : BEERW, m?-K)
G MBS OEERE(kKE msec)

3.9 #ytté

ACCORDI— FItflARAZBMUMALTICRY . fifk, #EHOBFIILUT, 2
no0BRMEMN»SERT S,

3.9. 1 ANUDLOBYMM

ET7H, THXEBRSHABSLIOCHEYE, PWCERE, —I%X05 A FHNSLITAELNED
EORIKENAERNANY Y LAOBRMEMSICEET 5, BE, L3, BEEE, RERIRE
2TXHB. 29 Licdid,

3. 9. 2 HEHOBMM
(1> 1G-1102%#
[G— 11 0EMAHMEE LR —7, BTV oy 7, JHRHEOBRYEEITER
+ 5, WE, HBIEE G0 LS, BEERE kG291 Licdi o,
(2) HEBEA T, BMERFESH
WEMEN T, BHERELSHEHBE LB Iy POBRYHEMICEN T4 BE,
e R SORE (3.30) 12 L7z ds D o SRS K B.29) I L2 .
(3) PGXH#
PCXEHAMEEULLART L FAT oy 7, AERME TLHATHY oy, M
Toy s OBRMIERITHEAT S, W, LB SEKG.30) I Lo dtd o BRI 3k (3. 29)
R R A 7ARo BN
(4) ASR-ORB#®
ASR-ORBEZEAHHE LLRE T 0y 70BYMMICEAT S, HE, H#, 8ioH
FiZE TR G300 LR,
(5) AKRHFA b
AEFAL L AEHBELLZEEOREHOBMYMIIER TS, BE, LB, BECHEREE
TA—=HAhy ol
(6) A -
CAA T LEHEE LA CEEONBHORMINCEN TS, BE, L#, ARERLE
TA—AAT s {HE,
(7Y 2174Cr— 1 ¥o iR
21/4Cr- 1HoBAME & LITENES, FLOEHE, ACORRE, “EHONEELY
oMo BRT 5, Fifo kg m?) , HBC(] kg K), BEER (W, m-K)
TR B3N Im Lichy, BETKIOED2FEENI KA TEL S,
o= —3.3098x 10" x (T —273.15) +7.8221 x 10° (3.9. 12
Cr=4187 « {1.1294x 10X (T —273.15) +9.8174x 107%} (3.9.20
— 30 —



(RPN S

JAERI-Data/Code  96-032

A =1.163 {—2.7081x 10-*x (T —273.15) + 2. 8240 < 10"} (3.9.3

(8 m25o4 XR
NATFOAXREMEE L HXOERE, — B0 FOMMIEMIZENT S ®E

o (kg/ m*)E LMk (3.32) @ AF oA X, H#MC(] kg K), BRHE I (W m-K I
B (3.33) D F o XiT Lichily, BB & B IRE T(K)DOR/N 2 FEULRILT
B5Ez25,
Cr=4187- {5.8713x107%x (T —273. 150+ 1. 0499 % 10"} (3.9.4)
 =1.163 + {1. 7166 x 10-*x (T —273.15) + 7. 6496} (3.9.5)
(9 SUS321TB
SUS321TBAMBELLPWCOEREOBMMUMICER TS, BEo (kg/ m?),
3G, (T kg K )i 3CHk (3. 21) OSUS304, BUZHER 2 (W, /m- KR E (3. 3400 Loy,
HET(K)ORNZEEM(IKRAITERA S5,

o=—4.018x10"'x (T —273.15)+7.9374x 10°. (3.5.67
Cr=4187+ {5.324x 10" °x (T —273. 15+ 1. 1875 x 10~ '} (3.9.72
A =1.163- {1.1782x 1072 x (T —273. 153 +1. 3086 10"} (3.9.8)

(10) SUS304
SUSS044MEELEETE~NNKOBRYEMICHTT S, %E o (kg m?®), HLEHC

(J /kgK), BZHE (W / m- K2 TIXRKE. 2D L, BETK)IOER/N2 Fok

MOIKRFITEA S
2 =1.163 - {1.2286x 107*x (T —273.15) +1. 2885 x 10"} (3.5.%

3. 9. 3 mMEXKOCHEHHEE
PWCELIUTACOEREREZKENIMIEKOBYMITHN T A, BE, L#, #nHE,

HHERELTXREG.ZDIC LIS ds
3. 9. 4 ZROBRWEE

ACORZABNLELKOBMEMICENT 5. BE, WA, BREER, HEHRBEETX
Bk(3.20) I L7did,
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Table 8.6.1 Reactor scram signal and its established value
of the HTTR -7’

BAFERA7 T LES 275 WEEM
WP R 20%
I HX 1R&HH A 9 2%
PPWCA YU 7 ARREE 9 3%
THXHD L RSHMEES 4 1 ¢°C
PPWCHONY 7LEBES 425°%C
BEFHEHOSHMRER 88 9°CHV
96 7°C™®
P02 AR 7 8%
P PW C Ak & 87%
1 R HH - MEKEES 8. Bkgcm?
VIR EH - MEKEER 1. 5kg ¢cn®
18- 2RANY D LEREK 1. 8kgcn®
2R LA 8 8%

DEEEE DR EXBREER

Table 3.7.1 Decay heat parameters % 1%

B¥RE t (sec) A B
g.1=t <10.0 12.05 0. 00639
10.0= t <150.0 15. 31 0. 1807
150.0< t <4.0%10°| 26.02 0. 2834
4.0x10°=t <oo 53.18 0.3350
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Fig. 8.1.1 Calculation system of ‘ACCORD" code
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Fig. 3.2.1 Relationship between Tean fuel temperature and its coefficient
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Fig. 3.2.2 Relationship between Mean moderator temperature and its coefficient

of reactivity @ %
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Fig. 3.2.3 Reactor power distribution of fucl mean channel and hot channel ¢* ®
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Fig. 8.3.1 Reactor core part model for heat transfer calculaticn
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Fig. 3.3.2 Nuclear and heat transfer caiculation system for reactor core part
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Fig. 3.8.3 Reactor side part model

for heat transfer calculation
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Fig. 3.3.4 Reactor bottem part model for heat transfer calculation
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Fig. 8.3.5 IHX model for heat transfer calculation
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Fig. 3.3.6 P¥C model for heal transfer calculation
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Fig. 3.3.8 Hot gas duct model for heat transfer calculation
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Fig. 3.6.1 Dumping characteristic of primary and secondary helium gas circulators

used in the HTTR safety analysis ‘- ™
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Table 4.2.1 Subroutines and functions (1/4)
No. [/ —F 4 |N/S/Flstep¥l s 5
1[ACCORD HAIN 18 (A A vI—Fv
2{ACLPRO SUB 462 |ACOAD, B8, WH, F¥7
31ACTI SUB 15 |giEs (ACTIOR) OFHE :
4{AHXPRO SUB 993 [PXCH LU HBO AN, HE, #H, 57
5[AIRPRP FUNC | 25 |ZEXRoOMHioitE
6 |ALFA FUNC | 320 [~V A, mMEXK, ZROBEEFOHE
“7|ALPHAT FUNC 42 I Y FSRIEEORE
8 |AVER SUB 52 |[FLOEANEROAN, AHNHE
9 [BINPUT SUB 12 |[BHBEF—-SOAN
10{BLOASS SUB 93 |[FOREARTF SO F =z v 7
11{BLOCK SUB 23 |FoSpHtmELoa s bo—b
12 |BLOCKD SUB 15 |[{z#GE I+ ABLOCK DATA L —F
13 {BLPRIN SUB 14 (BHHEHEM FREHEE, KICEZEOHN
14|B¥RITE SUB 110 |[BeEF—%, FOSOUNAOANBITITEEL
15| CALX SUB 508 |dm4koar bo—
16 |CAP SUB 9 |—EZodHmoar bo—i
17|CAPIN SUB 60 |—EBOF - ANBIUERIML
18|CAPL SUB 232 |ZE®BOHE '
19| CAPKCH SUB 15 [ZEfF0sy 7ol
20|CAPPRO SUB 271 |[—EBoAN, HE, HAH, FoT70a3 oL
91 |CAPRNT SUB 8 |—EmoRBENEROE DI FO— )
22 |CAPRTL SUB 20 [ZEHXOBESNEHONSN
23 |COH FUNC 20 | B ORunge-Kuttatk THM T AFHEBONLE
24 |COMENT SUB 13 |[ARF—F0ax s MTORE
25{CONDC2 SUB 151 |#Exy FF v 2VOEMBEHEEON L
26 | CONDUC SUB 151 |[BREEEHF » 3L OSEHBEZHFEOHY
27| CONSTA SUB 93 [FLBWEHRADTICISIIERFHOHR
gg o s 12 55 i 4% 75 0 54 B85 R (COOL1), Py I B% 38 (COOL2), 8 77 11
501C00L3 ZINC 3 J:muiﬁmg(lom.Tﬁﬂ{ﬁﬁ(ccm?),qﬂﬁsmﬁ(coow)@
37 Tco0Ld TTRC T ;;}\owwx—ymﬁﬁzo 2L, BIERKFEALT
32CO0L5 FUNC 15 °
33| CORE SUB 119 |[HFOWIZBHE, 0o bo— )b
34 [CORED SUB 53 [P0 8 THEF T 5 COMMON BLOCK® #] ¥ 1k
35| CORE4 SUB 17 |pLooBRBEHNEROBAD Y P~
36 [CORES SUB 42 |[FLBos s TLE
37|CORPRO SUB 16 |[HoHoANh, HE, &h, 70 o)
38{CTAB FUNC 42 |REMRELEOIIE
36 [CTDATA SUB 8 |H%0 %8 T A1 5 COMMON BLOCK® #] B4t
40|CTLOCK SUB T |HEFOLTRF v
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Table 4.2.1 Subroutines and functions (2/4)
No. | Jb—F % |K/S/F|stepsl B %
41{CTLPRO SUB 302 [#tEFROAD, HE, WAH ST DI
42| CTNLNR SUB 32 |MEAROEBLEEFOHEGIRARL NHBHFOAMLAD
43 CTONOF SUB 33 |ON-OFF&%|@EDEHE
44|CTPID - |SUB 21 |PIDHIEDERE
45| CTPW¥VY SUB 66 [ACHEBHIGIME S LTFAC/SA /S XD L FIRAHIE
46| DECAYP SUB 32 |BiERBOFH
47|DERIV SUB 28 |\BFFoHUIRIAOGLOHE
48 |DPRINT SUB 57 MFLOBZ YV KA 0 T—7DITHEL
49| DSTPRO SUB 97 |#HFEDOAS, FHE
50| DTEST SUB 2 (FOSMARNT—9DF v 7
51 |DTREAD SUB 13 BEOOTF—-7OXHNAY
59 | DUNPX SUB e |RTHOE (F07) oz ro—Iib
53 [ERROR SUB T |7 —HE
54 |ERRORN SUB 7 |$I@RBLUCHEBTEOL T -0
55 |EXCHNG SUB 216 |HMBHELEBHEDAN 5 —-T 24X
56 |EXTRA SUB [} |[FOoBa—H-—FHEHDANELETEEL
57 |FAILED SUB 0 |BEEOILFT—I—F L, convis. T IIHBMEINTIS
58 |[FIGCN FUNC 413 |FLEMEES LG 1IODREHEEDREH
56 {FLDAT? SUB 264 |[BElRy FF v+ o RNMOANY T LBIREREORE N
60 |FLDATA SUB 29 | FiEhEtE T4 A9 5 COMMON. BLOCK o #1Hi4k
61 [FLICHK SUB 55 |FBHEOANT—-5DF v 7
62 IFLICNT SUB 14 |[HBFBEOAIOIT bPo—b
63 |FLICST SUB 245 mw;a@mwﬁ@—rﬁ
64 |FLIINP SUB 140 |HREBFREOAN
85 |FLIPRT SUB .| 36 |HMEFEOANT—FOIILEL
66 |FLODAT SUB 264 |MEIEHF v 2D T LABIZFEREDORH
67 |FLODNP SUB 19 | E0y 7
68 |[FLOOUT SUB 38 BHEOEREOLN
69 [FLOWCA SUB 100 |[FLOEWANYDLF—FDARNBEITITHHRL
70 |FLWCAL SUB 130 |(MEdEoz bo—-Jb
71 |FL¥CF1 SUB 23 | HEEFEOMSS B I % B D5
72 |FL¥CF2 SUB 42 (G EoEHIBEXOLEDHE
73| FL¥DNT SUB 50 | RBHFICBYIHAEOHEEDOIH
74 |FL¥FLO SUB N IBREBIEEICBIIABEEROE
75 |FL¥FNC SUB 35 |[HBoLEHHER (BEX) OLHOFHE
76 |[FLWHRY FUNC 8 |BBEHEICEIANVTLDLA ) NVAHOFAR
77 |[FLVINV SUB 66 |[HEHEOMATUII DS BREOBTIOHE.
78 |FL¥PNP SUB 139 |Hw@EtEchbIAREBTI @R TOoNy FOFHE
79 |[FLWNRNG SUB 04 |EBHHFEAOHMMIEIL—F o (Runge-Kuttazk)
80 {FLWRVS SUB 2] |BBHECRIIERBONE
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Table 4.2.1 Subroutines and functions (3/4)
No. | JV—F % tH/S/F|stepEl i g
81 |FLWWDN FUNC | 38 [MBstBEIZRIAMEXKOBEDOHE
82 [FLN¥RY FUNC § |HmBEEICBITAMEKD LA/ IVAHEOFEH
83 |FLWWVS FUNC | 38 |ZEstmicsitamEKOKEREOEN
84 |GAUSS SUB 29 (A zoRFEg: (FHHE LPFEEREBTE
851 H4CON FUNC 68 HFLOEHMERS 1 UGC-1100OBIEE M LIBHE 7 7
2 & —DEH
86 |HEATVC FUNC 30 |[FMEER (EAELHR/VS) TOHEMBEERDITL
87 [HELIUN FUNC | 45 [(~NUDZLOHEMOHE
88| THXPRO SUB 135 |lHXo A, 38, Hh, Fo70a3 bo—Jib
89 [ INITEN SUB 138 |[BEFEHEF » v RNONEELGEBRINOAN
90 | INPUT SUB 99 [MFLEMEBHICETAAN
91 | INPUTX SUB 133 |AHEoay bo—Jb
92 | INTEN2 SUB 139 [#EHry FF ¥ Ly RAAVBPBESGERBEINOAN
03| INTERZ SUB 18 |F—7NAHE oS L
g4 TOINIT FUNC | 24 |[®HERFIRELRICHMMNIS
0% | MADAT2 SUB 172 kR y P F ¥ v 2IILOMEMORE N
96 | MADATA SUB 172 |[#EEEF » o x I OHEMOR T
97 |MP1 SUB 40 |[FLBMAHOI L Po—N
98 | NP2 SUB 36 |FOESFETERTLIERONNME
99{POINTS SUB 89 |HFLWoBKIIHMRTIERDOE Y b
100 {PQSU SUB 79 |MEEBRF ¢ L RIOP R BETHERT SERORET
101 |PQSY2 SUB 74 |BEhRy FF e o RIVDOPRETHERTAEROHE
102 |PRETEX SUB 99 |BETFHF ¢ R AMUNBESHERFIDSAN
103 |PRINT SUB 117 [(FLOBBENEHEOHA
104 [ PRSPRO SUB 300 |EAHEOAN, 8, Wh 57
105 |PRTEX2 SUB 79 |BEFRy FFy L RAANRELSGEREINSAN
106 {PRTPRO SUB 162 |RLEEZOAND, HE HH, F7
107 |RAT2 SUB | 221 [#BEFHF » o2 DEEBRFERE
108 |RAT22 SUB | 218 [#¥i®hy bF ¥ o XIIDEEFE
109 |RHEPRO SUB | 243 |HFERHOASD, HE A F7
110 |RKCOT SUB 94 |BEE
111|RSDPRO SUB | 584 |HFRIOAD, HE, HAH, ST
112|SINIT SUB 23 |AKEROBNEBEEROERE
113|SOLID FUNC | 190 |E&EoHHEOFE
114 |SSATT FUNC 77T |MEAROBMEEOSE (BRERKXMERH)
115[STH205 SUB | 411 |mEKoHEMOE L (BaBEREEEHERIUEER O
116 |STH201 SUB 32 |EEET-TINVOAN
117|SUBPT! SUB 38 (MEEBEFHEERET7 7 AV (BFID DFERK
118 | THCON FUNC 44 MEAOBIZERDHE, convis. [IKHEHINTIN S,
119|UCAL FUNC 9 | ERFEREFTNVOSHBEREDTHE

VCS PR GZEHR
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Table 4.2.1 Subroutines and functions (4/4)

No. | b—F 4 [M/S/F|step¥l # L2

120 | UNICON SUB 99 [MEKOMEMOHMEREITD. ]
121 [VCLEAR SUB 10 |[MmMEXROHEMT— 7 VO 8B

122VISC FUNC 44 |MEAOHEFEHDEHE, convis. FITRHINT L D,
123 | WATENG FUNC | 26 |BRT 7 IEDFHE RERKRERD

124 | ¥ATENL FUNC | 156 |mEARZZIEDEHE

125 [¥ATER FUNC | 225 [InEAo#ptbiiofl (ks STH205% )
126 |¥RITE1L SUB B0 |BEBEOEANEHDOHA

127 |¥RITE2 SUB 4] | mBHEELBIUBSENEHONMOI Y bu—Jb
128 |¥RITE3 SUB 73 T EHOHESERZEKAZRIIEY b
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Table 5.4.1 Allowable limit conditions for heat transfer calculation
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Table 5.4.2 Allowable limit cenditions for fluid flow calculation
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