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Conceptual Design of Small-sized HTGR System (I1I)
— Core Thermal and Hydraulic Design —

Yoshitomo INABA, Hiroyuki SATO, Minoru GOTO, Hirofumi OHASHI and Yukio TACHIBANA

Small-sized HTGR Research & Development Division
Nuclear Hydrogen and Heat Application Research Center
Japan Atomic Energy Agency
Oarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received March 30, 2012)

The Japan Atomic Energy Agency has started the conceptual designs of small-sized High Temperature Gas-
cooled Reactor (HTGR) systems, aiming for the 2030s deployment into developing countries. The small-sized
HTGR systems can provide power generation by steam turbine, high temperature steam for industry process
and/or low temperature steam for district heating. As one of the conceptual designs in the first stage, the core
thermal and hydraulic design of the power generation and steam supply small-sized HTGR system with a thermal
power of 50 MW (HTRS50S), which was a reference reactor system positioned as a first commercial or
demonstration reactor system, was carried out. HTRSO0S in the first stage has the same coated particle fuel as
HTTR. The purpose of the design is to make sure that the maximum fuel temperature in normal operation
doesn’t exceed the design target. Following the design, safety analysis assuming a depressurization accident
was carried out. The fuel temperature in the normal operation and the fuel and reactor pressure vessel
temperatures in the depressurization accident were evaluated. As a result, it was cleared that the thermal

integrity of the fuel and the reactor coolant pressure boundary is not damaged.
Keywords: Small-sized High Temperature Gas-cooled Reactor System, HTR50S, Core Thermal and Hydraulic

Design, Safety Analysis, Fuel Temperature, Reactor Pressure Vessel Temperature, Normal Operation,

Depressurization Accident
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MNATBOEN  BARIEFOWFERFEHE (CLT. RO 13, BI%E RESA~0 2030 FR0
MR Z B L, AKX —E UL D3E, LT 0t A0 iR ARK SO R B~ ORI A K
AT O /INENR T APV AT AOBERGH 2 ED TS, RV AT AT, @il LSRR
(High Temperature engineering Test Reactor : HTTR) ' VOikBR « 1#lis T S 72RO R H 7
300 MW DH A X —E L FFE AT L (Gas Turbine High Temperature Reactor 300 : GTHTR300) !°2)

FREHRERAIG A L. paR ici 72 iegem R OV a A MERZ KD 7203 5 b @ et 2 Fi D B
@ EECHEET AV AT LAETDHIEHEIEE LTS, H1EMEE LT, MH 1 5#H W ITE
AEA ENCER T DILD U 7 7 L AFTAR S AT B E T DR TIFEM T 50 MW OF8E - 785/
IR A ZHF > 27 I (HTRS0S) (2B A AR &2 580 L 7=,

HTR50S OBEEERFTD 1->& LT, HTTR & [R] UHFBRL B2 N D 05 D O B EIRR i 4 F2hi L
oo SFOEREIRRGT O BARIL, IBEEEERF I T D RBHR s IREE DS . BB O R ASHERF S B IR
ELLF L7225 K 912352 ThdH, HTTR & [R] UHFERL RS iU D HTRS0S Cldk, BABREEE ]
FRAED H%2% HTTR &[RRI, HEF 1,495°C KON 7ol LRE 1,600°C & L7212, EiofAls
BUREIRRGHIRE S . 1 R HIRR i S O X > TWREM IR L, JF.LOMEHImERSEE b
N DWEFM AT LT R 2 F2h LT, BUEFSRETIE, SO0 0 MU miT TEYS
BROBHSHC L 2B E L, JRFIFENRS CUT, PR EFES, ) 2T 22 L nE R
DINDHT=8, PROEHERE & TP RIREEIZ OV T Rl L7z, FEIRFICEWL TR, BB YR RZR D
R EMEAHERFT DBLE G, TNEHL 1,600°C TN 538°C 2 HIWTHEHEL L7,

AHEEFTIZ, HTRS0S Ol IEHARFIZ 3517 2 BBRE R K OB IR Z 35 1T DIREHEEE & R4S a
RS DRI T M OFHIRE R DWW TR 5,
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2. IMNESRARFL AT L HTR50S DHEE

AEETIL, AREEE TS & 72 5/ ER A 20F S 25 2 HTR50S O GARtTEE. HF47
DEEARERL K OEATFRFER) (2o Tk 5,

2.1 Ezkﬁz*%(z—ﬂ

HTRS50S CERHT D I7IFIE, EREFFE T 50 MW, 5P A D EIRARE 325°C, JRFIF
OVEHBEEE 750°C TH Y, Jsss & U TR, WA E LT 4 MPa O~V 7 A0 2% W%/
BRAAFCTH D (EFFE MBI TAEA OFEFRIC LU, BRI 300 MW F COJR 147 % /[VilFA
ERES, ) o ZORTIFIZ, AKRY —E UL DIE, TET 1t A~ @RI B~ DK
IARSHERG 21T D BRI & AT B EALAA DR TS, HTRS0S OFEALREA Table 2.1 (2, KK S —
U R & MBI AR DT a Y = R — g VU RAT AOLE ORI % Fig. 2.1 1T
NI

B 1 B TIl72 X 912, HTRS0S DOF%EHIFIWTIL, HTTR %#X—R|Z, HTTR Ok - Hix T
BAVZ ALK& Y GTHTR300 ORGHERZTEM 35, Z 2T, HTR50S (HTTR &[] UG8k 2
HWDH54A) & HTTR O IMIEED il A Table 2.2 (2789, %72, Table 2.3 (2, HTTR THWHHL
TV DRI FRE O 2o, LLUTFIC, HTR50S OEM S, WERAREE « [E U ORI
BN S5 G N I
AR S - REIEHARRICIREHAD > % v 7 U U T RATH Z L BARE L, REMREBS A Bk 6

BT 2285, 348 m (058 mX6 B) L7ed, 7ok, EHADSHEIZ DWW TIL, HTTR D%

RAEDT 720, HTTR & [AERE T 5, HTTR BREMOMEEZ Fig. 2.2 1T
< SFLEAMERE - REMARD B Z DB HTTR ERIL 30 17 A THDHZ Evh, HTTR £ T 23 m

s,

C HBEIE « JRFAF ) R OYF L HE (RO E9E & RO DSERIEES) 705, 3.5 MW/m’ & 725,
WA T KRB ORREEE KB T T2 LD 20 wi%e A T, ATREZRBR 0 KI5, £, kK

o A N AR BRI D, BEE A 4 R &35, HTTR &[A) UBERL ke A

DYE. U T IR A 10 wi%eAS & L. BZRREEORE RIS L0 IR L 3 FEE S LT,

- WA L AR AR OBLE : GTHTR300 fXFOBERZTED L, miRALE ORE R4 TE 272005 <

THOI, M LEE (7 aX& 7 ) B LA RS A REE L2,

- FRAIRSE /TES)  KETCEAYA & L TR Sz Fort St. Vrain J7 (FSV) 272 0Z&&4M: (538°C

/16.6 MPa) K OBEFO/INHZER X — L DA —J1—FfExEE L, 538°C125MPa &9 %,

- BB~ DO RHEEE T & % B TEER K & OSSHAEE: - 4 /10D 50%I2FH4 9% 25 MWt
(R) L35, HISBEBHA 21T D lEREORKR Y — BV HRERIT 13.5 MWe TH 0, HEDIFRIL
27% FEFIHZEIL77%) Th D,
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2.2 [RFIFOEXRER

HTRS50S DIFPAERKELSE K OYFNHEEY) O FE5E 0% Table 2.4 O Table 2.5 (2, JR-F-4AHEE W
M 7% Fig. 2.3 (2, J0F KR & Fig. 2.4 (R,

HTRS0S OJFLEIRIL, ANAMRORNT v v 7 2B ERT- I 7 AOERETHY | B Z A
30 1T L EHERERENG T 7 1T LOE 37 T A OELABREREIR S . E AR PRTe ATE)
KT 218 T1 7 I EHIEWEZRINT 7 2 6 717 LDEF 24 1T LB LD FIEI AR DO GEE 61 7
T ALV S TN D, DL, ZOMNEZ RO EHAT 1y 712K VRV EN, S
512 DIMANZANEEEA VA R O OF SR AN BB S 4L, SO B 12 0 K5 TR D 2R 7036
HINTW5,

FLOREL, @ET VA7 ey s PiR— MRA b SFREEEE S OIR O 3R B HSE
O R— 7 b— b, R, P SRS TS O D RIS 2 U R AR L 0 XRS5,

PREHMAIL, Fig. 22 1287 L 912, & & 580 mm, [HfHEEEE 360 mm DESHT 7 v 7 ITREHEEE (4
BHE) 2L, AR ZHR LT bOTH D, BT v v 71T 33 ROREHERAFLZR T, B
BHEAZERT LI A T a y ZRREICH 5,

1IRWERE (4 MPa D~ 7 LTTA) L, IFRGFMERO 7 v 2427 "VE (1IRNY 757 Z)L)
236 325°C THA L. WP R QWA R O S RS . [EE RO R QYA R EEEA I AT L7223 5 k)
X, BT L AZBWTRKEE L TR E 720 | BREHAKR OMIEEZRN 7 v v 7 OmEGE
TRy S D, BREH T LITELy ST AR T, RBHERIC L 0 IS L7223 b R & it &
7 L MZBWTHLOWREE ) DR T 20 EM S IRA L7ctk, 7 a A X7 MNE Zili> TR~
DLD, JFLAOWEMRIEICIE, 2400 OFHE SNZFEEOMIZ, 717 L], EERARMH, Heh
Twuy 7, BT ey 7 EEREORM AT DI D D,

IV A2, HIMERR AR (RSN (2, 0 b B C A7 2 SR om
HMCMEASID Z BB X HND, PR EEOHBARNIZ L ABMEEL OYF.LT vy 7 Emihs o
B X DBABAIET 5720, E8iv a2 T U RERET D, B8 =7 7 Rid, AERE~W KD
EERIZERIE L, AARREASVMER L — (R & 2o T, IFEGIRE D b ESICHT TREIB A AR & B
BEMRELZ2WE ST 5, 7o, BBy a7 7 FAEKD, REZEDIROEMREROM B CHER L T
WA 2 R D,

RN SR H & 372 50 MW OE T, Fig. 2.1 1T X )10, ARBEREN L THRAY —E
FEERCHIIE IR S 415,

2.3 HffEFIER"

HTRS0S (28T, i lCHANFSGEN LRI E O, FE2 O % LL ISR,

R BTS2 LT HTTR 22 BHF LA X2 RESERT 52 &< BT 30 MW 205
50 MW ~ & 2 5TV T D EERL,

< PRBLO TR RN (12 FifE—4 FEELAT) | SRR (L RO v v 7 U o 71T K D FRAFIRMEEE O
B,

- ERBEEE AR O PRI FRBRIZ X 2 (A MESERIE,
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Table 2.1 Major specification of HTR50S

H H N w
JRFIREE T 50 MWt
1 R ERF AU T LT A
AR AR 325°C,/750°C
GBS RinE =S 22.4kg/s
MHMES 4 MPa
SFCE IS Bgh
FOARE S (REHATEE & ) 348m (580 mmX 6 %)
RN 2 TTERE 23m
i 3.5 MW/m’
wROE Wb T - BRI T RN B
T T PR 20 W% A
IREHATEZ Ty Rl
VGt BEKIE IR G480 (Mn-Mo )
FRANEIEEL 1V—"7" (FEROEAER)

TP ER L ARR S AR OBLE

BB IC L 294 R Yo FELE

R RREASH D)

538°C

RRES GRRSEAGHD)

12.5 MPa

LA —E kA ERE

13.5MWe (B8 + M BAVHLRAHS)

BRI R~ O G EE

25 MWt (B K)

M

FER UKL
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Reactor
(50 MWt)
1
I |
Cooling || !
panel Steam 1+ Steam poyer
! i eneration e
generator : turbine ¢ District
13.5 MWe heating
Heat
| || exchanger
25 MWt

Auxiliary
heat exchanger

Fig. 2.1 Flow diagram of HTR50S for electricity and district heating cogeneration.

Fuel kernel, 0.6 mm

High density PyC (UO,, etc.)
SiC
_ 0.92 mm Fuel handling hole
Low density PyC Dowel pin

Fuel
compact

Graphite
- sleeve

8 mm

580 mm

Dowel socket

Fuel assembly

Fuel compact (Pin-in-block type)

Fig. 2.2 Structure of HTTR fuel assembly.
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ERFENEE FEL a5
(FEE)
EE R ESH{AmEE R EE: 4,250 mm
EEREA LM 300 mm M

£ &R AT &) R 5444 : 580 mm x 2B

| BEERSHA

PAFHA 580 mm x 6E% 7,650 mm

— RIEREA LMK

| — _
TER Al 8 iz 544 : 580 mm x 2% | R R E
o — L A&E;EPB: 230 mm ‘//7D197F
F—#EE&FAEEPB:670 mm
f_%_ Il - — $1,038 mm (%)

Tﬁ%%&%ﬁm////T 1,900 mm
[E&:50 mm I: _x
! %§7P+A
—— : $500/mm = < :400 mm
E=:90mm | «— ANMDFEN

|
|

E 7€ & SHA TR RS : 3,950 mm

Fig. 2.3 Vertical sectional view of HTR50S reactor.
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Fuel region

Replaceable
reflector region

: Fuel column : Control Rod guide column

: Replaceable reflector column

Fig. 2.4 Horizontal sectional view of HTR50S core components with permanent reflector.
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3. WPDRRERET O E FiE

ARETIL, LRI ORI & AL OV HTTR BEHE & OEWIZON TR~ S,
3.1 (PDRREERET ORI

HTR50S DFLENRENRRGHE, kit o & ot (B EEAT) S OB &30 4 JE
ZEMH T, 1 RIBEIMTCRE, RIS BREHADIIR, BRBHEEE HIBRS 2 )48 L CIRE S
D, WFEEERRFC 3T 2 BUREIRR G OV A Fig. 3.1 IR 7,

PREHA, FTEISSHAT v v 7 | HIIFRE DR DR ERIE, £ OREBICIG U TN 258G
MR D, Fio, BEMARIT, BREFORMEE K OYF N EER KA GETICIN U T, £ OREEITEN A
U5, fEo T, BREIOMHENCESESE 54 5 G EM O DT AR U, BRI s s OB iR
FERRRINKL 5 &, K0T AOBREHREIRENTIEE) — L7220 L 012, MR EIT I,

JRFHRIE, BREHA, WTBISURIE T v 7 | EERGHAT 7 v 7 %D BEREIEY) 2 A 7 B 22 THERL S
NDHTD, FFLOWEMPEIUCIE, BEHROMHGRIE M, EERSHET v v 7 OB HIF G
(CEPEAVAT IRV, BREHAZE D ) Z AR ORI Z L D i, BEMAS O 2 488 5 7 1
AN B D, (6o T, FERELDFNTCIL. 2D OFNOFEE & LM g R, FEsHimsk, M
KNDERZAT D 1 IRTTHEE TET /ML L, S HICHEM 25l B8R, BMREEIS 2695
BRI TREA LT DN O R K O ERHEE 2553 5, 7286, BEMAKR OIEIEREN 7 0
v 7 OBEMTREKIE, 170y 7 %70 1 cETMEL, BT AEOBAMTREEZHET S,

PREREEERAT ClE, WEBMITIC K 0 15 D7 1 IRIG AR OG5 TS D L B Sy
A RO A & B2, TR RS 2 B8 U CORBHEE i 43R 5, fRHTCTIE. REHAN
O VREHRICRILHEET VAR L, Bt X7 R EBGhR Y —TOX v v Ta X o xR
EERELC, BEHRE AR T 2,

3.2 HREFIERWMEAMAEHTO— K

JAODBRENRREHE, Fig 3.1 WR Lz X 512, AN ARG ERL O iENT & 2 O 5% AV 2 0EHE
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Fig. 3.1 Flow chart of HTR50S core thermal and hydraulic design in normal operation.
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Table 4.1 Fuel enrichment zoning plan of HTR50S
H OH PREMEIR 1 | RRbeEIR 2 | RBMENE3 | BREMEN 4
PREHA 1 BEH 6.6 Wt% 6.6 Wt% 9.4 wt% 9.4 wt%
2 BtH 6.6 6.6 9.4 9.4
3B H 43 43 6.6 6.6
4 BtH 43 43 6.6 6.6
5B H 43 43 43 43
6 B H 43 43 43 43
Table 4.2 BP specification of HTR50S
H OB HTR50S HTTR (&%)
PR AL 43~9.4 wt% 3~10 wt%
BP JREE 2.5 wt% 2.2 wt%, 2.7 wt%
BP #E% 13 mm, 18 mm 14 mm
BP #2fnifi 2 KRB 2 KRB
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Fig. 4.2 Vertical mesh arrangement of core calculation model.
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Fig. 4.3 Power density and peaking factor distributions at Effective Full Power Day (EFPD) 0.
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Fig. 4.4 Power density and peaking factor distributions at EFPD 1.
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Fig. 4.5 Power density and peaking factor distributions at EFPD 10.
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Fig. 4.6 Power density and peaking factor distributions at EFPD 30.
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Fig. 4.7 Power density and peaking factor distributions at EFPD 60.
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Fig. 4.8 Power density and peaking factor distributions at EFPD 100.
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Fig. 4.9 Power density and peaking factor distributions at EFPD 200.
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Fig. 4.10 Power density and peaking factor distributions at EFPD 300.
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Fig. 4.11 Power density and peaking factor distributions at EFPD 400.
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Fig. 4.12 Power density and peaking factor distributions at EFPD 500.
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Fig. 4.13 Power density and peaking factor distributions at EFPD 600.
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Fig. 4.14 Power density and peaking factor distributions at EFPD 700.
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Fig. 4.15 Power density and peaking factor distributions at EFPD 800.
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Table 5.1.1 Main specification of HTR50S for FLOWNET analysis
HOH AR B {7 i #

SRR DS ERA RS 325 °C
JEFIE H A EIR D 4.0 MPa (abs)
JFAF D S ERA TR 750 °C
VCS BREVE: 1 %
ERA 22.4 kg/s VCS B A Z I8 L TRk
WHEBATERENER FME 34,/4.1 cm
SRR 50 MW
FEREIS

PRI 97.5 %
PREEIROHIEEZRN T 7 > & 0.94 %

AR AT SCSHA 1.44 %

[ A 0.12 %

(REHERE IT)

AV =T IME 2.625,/3.4 cm

B LRy NINRR AR 1026 cm

PREHA R = 58.0 cm

T G0 BEHENT ¥ IV 33 Fyvtn

VSN v 30 B7h

RELE BT Z I 33 Ny VI

G T EHAR B 6 B

P RS KRR 2 LR (= & % RO

IRDYR 2 A8E
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Table 5.1.2  Analysis conditions of flow paths for FLOWNET

(a) EEFH

H H SRS EX TERTFHIRE K | EEBEHRARE A
(m) (m)
BREV T 2
A A 0.023 0.27 1.9 0.316Re**
A B 0.023 0.58 0 0.316Re*?
AT B 0.023 0.58 0.8 0.316Re*?
ol HME:0.041 025
PREHA 0,034 0.58 0.1 0.407Re
TR PTEh S A B 0.023 0.58 1.7 0.316Re?
TR TEh S A T B 0.054 0.482 1.1 0.316Re?
FEREREAN S T I
EERRCEHA _EEE~ 025
M 3 Y H 0.123 0.58 0 0.316Re
BRBHA 4 Bk B ~ T3 ] &l 025
A LB 0.140 0.58 0 0.316Re
FER RTEN S AR T B 0.0095 0.44 0.44 0.316Re**
BRI LAy B 0.08 0.35 0.7 0.316Re**
BRI LT AT a7 FEE 0.35 0.55 5 0.316Re**
(b) IR
[e] 7 BRI

SR RS L 0 . EENEHRIIR O 5N TERY . ZOREE, BEEE T RDOX v
v X, MY EETOoImm 95, MUY EESIL, 130mm &35 (HTTR &[EEE)

EEEASUMAR] S
YEEARE . [ 0.33 mm ZARET 5,

R VAT s
TAHEIRT VT ATy 7 ERIT T, O LU VR R RRET D,
EIRREORRRENL, kDB L35,
iR VAT ey 7 BOKE  2mm BLT
Ui DR R & :2mm AT
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Table 5.1.3 Temperature conditions for gap width calculation

Position* F1 F2 F3 F4 Cl C2 C3 SR1 SR2 PR
URI1 300.0 300.0 | 300.0 | 300.0 300.0 300.0 | 300.0 300.0 300.0 300.0
UR2 300.0 300.0 | 300.0 | 300.0 300.0 300.0 | 300.0 300.0 300.0 300.0
LF1 465.2 467.8 | 466.0 | 465.4 518.1 509.7 | 482.6 482.6 482.6 | 430.0
LF2 625.4 634.5 628.5 6274 661.4 6574 | 6054 605.4 605.4 500.0
LF3 775.0 790.7 7794 | 778.7 803.1 8024 | 729.0 729.0 729.0 600.0
LF4 775.0 790.7 7794 | 778.7 803.1 8024 | 729.0 729.0 729.0 600.0
LF5 890.1 908.4 890.8 889.4 912.5 915.7 823.2 823.2 823.2 650.0
LF6 971.7 989.2 9644 | 961.7 987.4 989.5 877.9 877.9 8779 650.0
LR1 1004.6 1020.7 | 988.5 982.7 1016.6 | 1021.6 893.7 893.7 893.7 650.0
LR2 1003.6 1018.7 | 9809 | 973.1 917.6 951.9 8154 8154 8154 600.0

Unit: °C
Table 5.1.4 Irradiation conditions for gap width calculation

Position* F1 F2 F3 F4 Cl1 C2 C3 SR1 SR2 PR
URI1 L.17E+18 | 1.12E+18 | 8.86E+17 | 8.12E+17 | 1.46E+18 | 1.38E+18 | 4.04E+17 | 2.70E+17 | 1.48E+17 | 1.17E+18
UR2 1.04E+20 | 1.02E+20 | 9.06E+19 | 8.77E+19 | 9.32E+19 | 9.11E+19 | 2.93E+19 | 249E+19 | 1.42E+19 | 1.04E+20
LF1 123E+21 | L18E+21 | 1.09E+21 | 1.05E+21 | 8.56E+20 | 8.30E+20 | 2.93E+20 | 2.38E+20 | 1.29E+20 | 1.23E+21
LF2 1.98E+21 | 1.90E+21 | 1.70E+21 | 1.57E+21 | 142E+21 | 1.35E+21 | 4.86E+20 | 3.72E+20 | 1.94E+20 | 1.98E+21
LF3 1.79E+21 | 1.72E+21 | 1.54E+21 | 141E+21 | 1.31E+21 | 1.25E+21 | 449E+20 | 3.38E+20 | 1.74E+20 | 1.79E+21
LF4 1.58E+21 | 1.50E+21 | 1.32E+21 | 1.21E+21 | L.ISE+21 | 1.08E+21 | 3.83E+20 | 2.89E+20 | 148E+20 | 1.58E+21
LF5 126E+21 | 1.1SE+21 | 8.79E+20 | 7.91E+20 | 9.47E+20 | 8.12E+20 | 2.65E+20 | 1.92E+20 | 9.66E+19 | 1.26E+21
LF6 8.35E+20 | 7.55E+20 | 5.61E+20 | 5.00E+20 | 6.24E+20 | 520E+20 | 1.64E+20 | 1.20E+20 | 5.99E+19 | 8.35E+20
LR1 1.03E+20 | 9.20E+19 | 6.25E+19 | 5.36E+19 | 1.05E+20 | 8.61E+19 | 2.69E+19 | 1.63E+19 | 7.79E+18 | 1.03E+20
LR2 1.53E+18 | 1.34E+18 | 7.78E+17 | 642E+17 | 2.22E+18 | 1.79E+18 | 5.73E+17 | 231E+17 | 9.29E+16 | 1.53E+18

Unit: n/cm’
Table 5.1.5 Block surface temperatures for gap width calculation
Position* F1 F2 F3a F3b F4 Cl C2 C3 SR1 SR2 PR
UR1 0.0 0.0 0.0 0.0 00 | 00 0.0 0.0 0.0 0.0 0.0
UR2 0.0 0.0 0.0 0.0 00 | 00 0.0 0.0 0.0 0.0 0.0
LF1 537 | 382 44.7 45.8 477 00| 49.1 35.6 38.2 38.2 53.7
LF2 470 | 31.7 57.3 62.8 67.0 00| 31.6 54.2 97.0 97.0 47.0
LF3 353 | 22.8 75.3 77.3 83.1 00| 267 | 116.7 1822 182.2 353
LF4 353 | 22.8 75.3 77.3 83.1 00| 267 | 116.7 1822 182.2 353
LF5 196 | 12.7 90.1 85.5 97.7 00| 20.1 | 190.3 262.1 262.1 19.6
LF6 14.7 87 | 1039 | 1019 | 112.8 00| 244 | 240.1 300.0 300.0 14.7
LRI 126 | 25.0 | 119.1 | 116.1 | 104.0 00| 29.7 | 289.0 300.0 300.0 12.6
LR2 122.1 | 81.7 | 186.0 | 197.1 | 179.8 00| 657 | 132.8 195.3 1953 | 122.1
Unit: °C

%  FI~F4 : KRBV T A, C1~C3 : HliEEREAN S 7 2, SR1, SR2 : T ATEHSGHA S 7 LK VPR
FEES I D URL, UR2 - BESATBISAHA, LF1~LF6 : ARHAL TN LR1, LR2 @ TEEATEH)
SR O 5 SATE 27T
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\ SR: Side replaceable reflector

“ ‘\ PR: Permanent reflector

F2 G3

Fig. 5.1.2  FLOWNET analysis model (radial direction).

BEREX VTS,
TLFLTOYvIBAS LBF YT S 0
ZEJLHLTOvY //
DEERIZELY . il FREFhOFELTOy
DS LEDOE Y FOM HS L 9 DEEAR, BBETINHE
RED. g ®:® g ! 2L YBRESD. !
‘ p— p— — — :
: : @ ' C): %ﬂjbfAjnva :
| © s @ <« @ <« @

F ALY, BERILFLTO ) EEERAROEY | memm
FOR—FE LD, BERIAEZONEHOLYEICLY2

AR ENTEY . TIHLDOFRIZE YDLRE D,

(#R] SEEREX v v TICE. QORERIEF v v TiEE
ELT20ENHD, TLFLTOVIRASLEF Yy T
(21, QDEEERIEF v v TREHLL T E2HRNH D,

Fig. 5.1.3 Calculation procedure of gap width between columns.
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G1

Fig. 5.1.4 FLOWNET analysis model of horizontal flow in gap between columns.

Javy
B30 1/2
'\150
) 3 mm
Javy
B30 1/2

Fig. 5.1.5 Cross-section area of gap channel between columns.
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Fig.5.1.6  FLOWNET analysis model of cross flow in columns.

X102
Helium gas
15F

A: PGX graphite, permeability 1.18 X 1013 m2 (0.12 darcy)
g O: EG-NPL graphite, permeability 9.81 X 10 m? (0.099 darcy)
£
4
€ 10
L
L
©
S /A"
z
? 05
£ A
=
a L

~ L 1 [ [
0.5 1.0 1.5 2.0

Mean pressure p,, (MPa)

Fig. 5.1.7 Helium gas permeability of PGX graphite.
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G7

Fig. 5.1.8  FLOWNET analysis model of leak flow paths in permanent reflectors.

Fig.5.1.9 FLOWNET analysis model of thermal connections.
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Flow fraction(%) and pressure difference
23.5 kPa 97.6

[F1 |F2 |F3a |F3b |F4

Us [18.3118.5]17.7 [17.8 |17

URT [18.3118.5[17.7 [17.8 |17.
UR2 [18.3118.5 [17.7 |17.7 [

LF1 [18.2 18

LF2 [18.0

LF3 [17.7

LF4 |17.6

LF5 [18.0

LF6 |18.4

6

8

8

|
|
162 |63 |XI X2 |X3 |
1.4 1. 0.5 10.7 |
0.5 [0.7 |
0.5 (0.7 |
0.5 [0.7 |
0.4 10.6 |
0.3 [0.5 |
0.2 ]0.3 |
I

|

|

I

|

|

I

=)
-

[0.1 ]0.3
[0.0 [0.2

pury
cCoOoO—=MNWWAD™N

=
OSCooooco0o o

[=NeNeNe N i

LR1 |18
LR2 |18.
HP1 [18.

—_
O © = WWHh IO O O

Fuel flow fraction 86.6% (min.)
88.0% (ave.) |100.0 1.0 | 100.0
756.2°C 325.0°C 23.5 kPa

Flowrate in a column (kg/s)

F1 F2 F3a F3b F4
URT 0.6849 0.6913 0.6625 0.6641 0.6636
UR2 0.6841 0.6906 0.6617 0.6633 0.6628
LF1 0.6804 0.6880 0.6589 0.6605 0.6599
LF2 0.6715 0.6822 0.6508 0.6517 0.6513
LF3 0.6616 0.6756 0.6396 0.6399 0.6406
LF4 0.6595 0.6749 0.6345 0.6348 0.6369
LF5 0.6718 0.6842 0.6496 0.6494 0.6512
LF6 0.6873 0.6968 0.6746 0.6737 0.6743
LR1 0.6965 0.7056 0.6961 0.6950 0.6936
LR2 0.7028 0.7119 0.7122 0.7119 0.7088

Gl G2 G3
URT 0.0444 0.0507 0.0583
UR2 0.0443 0.0506 0.0583
LF1 0.0442 0.0501 0.0583
LF2 0.0439 0.0484 0.0581
LF3 0.0429 0.0457 0.0569
LF4 0.0404 0.0410 0.0526
LF5 0.0385 0.0385 0.0504
LF6 0.0359 0.0362 0.0470
LR1 0.0345 0.0349 0.0411
LR2 0.0337 0.0330 0.0340

Fuel compact average temperature (°C) Graphite sleeve average temperature (°C)
F1 F2 F3a F3b F4 F1 F2 F3a  F3b F4

LF1 668.9 644.7 713.2 700.7 747.5 525.9 510.3 556.1 547.9 578.0

LF2 897.5 858.4 964.3 960.5 967.2 703.6 675.2 754.0 750.5 758.8

LF3 885.9 839.8 955.9 953.9 951.1 743.3 708.0 800.6 798.4 800.1

LF4 898.6 850.1 968.4 967.3 961.2 787.2 747.8 848.5 847.3 845.3

LF5 882.9 841.2 902.3 902.4 897.1 805.5 768.8 838.0 838.1 835.0

LF6 863.9 825.1 877.9 879.0 871.8 813.4 778.1 836.4 837.7 832.3

Graphite block average temperature (°C)

F1 F2 F3a F3b F4
LF1 366.3 364.4 369.2 368.6 371.8
LF2 471.0 465.7 485.6 487.7 487.8
LF3 573.0 566.0 599.7 606.1 599.0
LF4 650.7 641.0 681.7 688.0 677.5
LF5 713.5 700.9 733.0 741.8 725.2
LF6 758.9 741.2 762.4 770.1 751.2

Fig. 5.1.10 Result of coolant flow distribution analysis at EFPD 0.
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Flow fraction(%) and pressure difference
23.6 kPa 97.6

[F1 |F2 |F3a |F3b |F4
Us [18.3118.5[17.7 [17.7 |17.
URT [18.3118.5 [17.7 |[17.7 |17.
UR2 [18.3118.4 [17.7 |17.7 [
LF1 [18.2]18.4]17.6 |17.6
LF2 [17.9118.2 [17.4|17.4
LF3 [17.7]18.0 [17.1 |17.1
LF4 ]17.6]18.017.0[17.0
LF5 [17.9118.3 [17.4]17.4
LF6 |18.4118.6 [18.0]18.0
LR1 [18.6118.9]18.6 |18.6
.0
A

|
I
1 (62 |63 |X1 X2 |X3 |
[1.4 [1.6 0.1 [0.5 [0.7 |
0.1 10.5 0.7 |
0.1 0.5 0.7 |
0.1 0.5 0.7 |
0.0 0.4 [0.6 |
0.0 0.3 [0.5 |
0.0 0.2 0.3 |
0.0 0.1 10.3 |
0.0 0.0 [0.2 |
| |
|
|
|
I

gy
cCOoO—=NMNWWAD™N
=

LR2 [18.8 [19.0 [19.0
[19.2 [19.1

J—
QW= WhpMhoTiooo o OO

1.
[17.
[17.
[17.
[17.
[17.
[18.
[18.
[19.
[19.

HP1 [18.8

Fuel flow fraction 86.6% (min.)
88.0% (ave.) [100.0 1.0 | 100.0
756. 3°C 325.0°C 23.7 kPa

Flowrate in a column (kg/s)

F1 F2 F3a F3b F4
URT 0.6835 0.6904 0.6618 0.6630 0.6641
UR2 0.6828 0.6896 0.6610 0.6623 0.6633
LF1 0.6790 0.6870 0.6581 0.6593 0.6603
LF2 0.6703 0.6813 0.6502 0.6508 0.6518
LF3 0.6606 0.6748 0.6392 0.6392 0.6414
LF4 0.6588 0.6743 0.6344 0.6344 0.6378
LF5 0.6711 0.6836 0.6495 0.6491 0.6522
LF6 0.6866 0.6962 0.6746 0.6734 0.6752
LR1 0.6959 0.7050 0.6962 0.6948 0.6945
LR2 0.7021 0.7113 0.7123 0.7117 0.7098

Gl G2 G3
URT 0.0447 0.0511 0.0588
UR2 0.0446 0.0510 0.0587
LF1 0.0445 0.0505 0.0587
LF2 0.0442 0.0488 0.0585
LF3 0.0431 0.0459 0.0573
LF4 0.0405 0.0411 0.0529
LF5 0.0386 0.0387 0.0507
LF6 0.0360 0.0363 0.0472
LR1 0.0346 0.0350 0.0413
LR2 0.0338 0.0331 0.0341

Fuel compact average temperature (°C) Graphite sleeve average temperature (°C)
F1 F2 F3a F3b F4 F1 F2 F3a  F3b F4

LF1 747.8 716.5 788.4 778.3 811.8 575.9 555.3 604.6 597.8 619.8

LF2 929.0 886.9 994.2 991.3 992.5 731.5 700.4 780.6 778.0 781.2

LF3 886.5 840.9 954.0 952.9 946.7 753.0 717.2 808.1 806.9 804.6

LF4 887.9 840.8 953.9 953.7 944.8 787.9 749.0 845.9 8457 840.3

LF5 871.2 830.7 892.3 893.1 885.0 802.9 766.7 835.1 836.1 829.7

LF6 854.3 816.6 869.4 871.2 861.4 809.8 775.1 832.6 834.6 826.4

Graphite block average temperature (°C)

F1 F2 F3a F3b F4
LF1 376.8 373.8 379.0 378.8 380.3
LF2 493.7 486.5 506.9 510.5 506.3
LF3 593.9 585.2 618.6 626.1 615.4
LF4 665.0 654.1 693.1 699.8 686.9
LF5 721.5 708.0 738.6 747.3 729.1
LF6 761.7 743.7 763.8 771.5 751.2

Fig. 5.1.11 Result of coolant flow distribution analysis at EFPD 1.
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Flow fraction(%) and pressure difference
23.7 kPa 97.6

[F1 |F2 |F3a |F3b |F4

Us [18.3118.5[17.7 [17.7 |17.
URT [18.3[18.4 [17.7 |17.7 |17.
UR2 [18.2118.4 [17.7 |17.7 |17.
LF1 [18.1]18.4]17.6 [17.6 |
LF2 [17.9118.2 [17.417.4
LF3 [17.6118.0 [17.1 |17.1
LF4 |17.6]18.0 0117.0
LF5 [17.9]18. [17.4
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162 (63 |XI X2 |X3 |
1.4 1. 0.5 [0.7 |
0.5 10.7 |
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0.4 10.6 |
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0.2 0.3 |
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LF6 [18.3]18.6
LR1 |18.6]18.8
LR2 [18.8]19.0
HP1 [18.8 ]19.1
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OO = WhHh T O
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[18.
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[19.

MO o o
=
=3

Fuel flow fraction 86.6% (min.)
87.9% (ave.) |100.0 1.0 | 100.0
756. 3°C 325.0°C 23.8 kPa

Flowrate in a column, kg/s

F1 F2 F3a F3b F4
UR1 0.6826 0.6899 0.6614 0.6625 0.6643
UR2 0.6818 0.6891 0.6606 0.6617 0.6635
LF1 0.6780 0.6864 0.6577 0.6587 0.6604
LF2 0.6694 0.6808 0.6499 0.6503 0.6520
LF3 0.6598 0.6744 0.6390 0.6388 0.6417
LF4 0.6582 0.6740 0.6344 0.6341 0.6383
LF5 0.6705 0.6833 0.6496 0.6489 0.6527
LF6 0.6860 0.6959 0.6747 0.6733 0.6757
LR1 0.6953 0.7047 0.6962 0.6947 0.6950
LR2 0.7016 0.7110 0.7124 0.7116 0.7103

C1 G2 C3
UR1 0.0448 0.0513 0.0590
UR2 0.0447 0.0512 0.0590
LF1 0.0446 0.0507 0.0590
LF2 0.0443 0.0489 0.0588
LF3 0.0433 0.0461 0.0575
LF4 0.0406 0.0413 0.0531
LF5 0.0387 0.0388 0.0508
LF6 0.0361 0.0364 0.0473
LR1 0.0347 0.0351 0.0413
LR2 0.0338 0.0332 0.0341

Fuel compact average temperature (°C) Graphite sleeve average temperature (°C)
F1 F2 F3a F3b F4 F1 F2 F3a  F3b F4

LF1 788.9 753.7 826.9 818.2 844.9 602.4 578.9 629.8 623.9 641.4

LF2 951.3 906.3 1013.4 1011.0 1009.5 749.8 716.3 796.6 794.6 795.2

LF3 895.1 847.6 959.5 959.0 950.8 763.8 726.3 816.5 815.8 811.4

LF4 886.4 838.7 949.1 949.5 938.9 792.2 752.2 847.3 847.8 840.4

LF5 864.0 823.2 885.3 886.8 877.0 802.4 765.6 833.7 835.3 827.1

LF6 845.5 807.8 861.2 863.4 852.5 806.8 771.6 829.0 831.4 821.8

Graphite block average temperature (°C)

F1 F2 F3a F3b F4
LF1 382.5 378.9 384.3 384.4 384.9
LF2 506.4 497.8 518.3 522.9 516.3
LF3 607.4 597.1 630.1 638.5 625.6
LF4 676.0 663.5 701.4 708.5 694.1
LF5 728.5 713.6 743.2 751.9 732.8
LF6 764.5 745.5 765.0 772.7 751.7

Fig. 5.1.12 Result of coolant flow distribution analysis at EFPD 10 days.
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Flow fraction(%) and pressure difference
23.7 kPa 97.6

[F1 |F2 |F3a |F3b |F4
Us [18.2118.4117.7 [17.7 |17.
URT [18.2[18.4 [17.7 |17.7 |17.
UR2 [18.2118.4 [17.7 |17.7 |17.
LF1 [18.1]18.317.6 [17.6 |
LF2 [17.9118.2 [17.417.4
LF3 [17.6]18.0 [17.1 [17.
LF4 |17.6]18.0
LF5 [17.9]18.3
LF6 [18.3]18.6
LR1 |18.6]18.8
LR2 [18.7[19.0
HP1 [18.8]19.0
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[17.
[17.
[18.
[18.
[19.
[19.

Fuel flow fraction 86.6% (min.)
87.9% (ave.) |100.0 1.0 | 100.0
756. 3°C 325.0°C 23.8 kPa

Flowrate in a column (kg/s)

F1 F2 F3a F3b F4
URT 0.6817 0.6894 0.6620 0.6631 0.6650
UR2 0.6809 0.6886 0.6612 0.6623 0.6642
LF1 0.6772 0.6860 0.6583 0.6593 0.6612
LF2 0.6685 0.6803 0.6505 0.6508 0.6527
LF3 0.6589 0.6739 0.6395 0.6394 0.6423
LF4 0.6571 0.6735 0.6349 0.6346 0.6389
LF5 0.6694 0.6828 0.6501 0.6494 0.6533
LF6 0.6848 0.6953 0.6752 0.6738 0.6764
LR1 0.6941 0.7042 0.6968 0.6952 0.6957
LR2 0.7004 0.7104 0.7129 0.7121 0.7110

Gl G2 G3
URT 0.0447 0.0512 0.0589
UR2 0.0447 0.0511 0.0589
LF1 0.0446 0.0506 0.0589
LF2 0.0442 0.0489 0.0587
LF3 0.0432 0.0461 0.0574
LF4 0.0406 0.0412 0.0531
LF5 0.0386 0.0388 0.0508
LF6 0.0360 0.0364 0.0473
LR1 0.0346 0.0350 0.0413
LR2 0.0338 0.0331 0.0341

Fuel compact average temperature (°C) Graphite sleeve average temperature (°C)
F1 F2 F3a  F3b F4 F1 F2 F3a  F3b F4

LF1 778.4 743.4 813.2 804.7 830.7 595.7 572.4 620.7 615.0 632.0

LF2 949.4 903.1 1004.8 1002.4 1000.7 747.7 T13.3 789.7 787.6 788.0

LF3 901.3 851.4 958.6 958.0 949.4 766.8 727.5 813.9 813.2 808.5

LF4 893.9 843.6 950.0 950.4 939.2 796.8 754.8 846.3 846.7 838.9

LF5 870.1 827.1 885.3 886.7 876.5 806.9 768.0 832.6 834.1 825.5

LF6 850.4 810.4 860.4 862.7 851.2 810.9 773.6 827.8 830.2 820.1

Graphite block average temperature (°C)

F1 F2 F3a F3b F4
LF1 381.1 377.5 382.5 382.5 383.0
LF2 503.8 494.8 513.8 518.2 511.8
LF3 606.2 594.7 625.8 634.0 621.2
LF4 677.0 662.7 698.3 705.4 690.8
LF5 730.9 713.9 741.0 749.8 730.4
LF6 767.7 746.4 763.4 771.2 749.8

Fig. 5.1.13 Result of coolant flow distribution analysis at EFPD 30.
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Flow fraction(%) and pressure difference
23.7 kPa 97.6

[F1 |F2 |F3a |F3b |F4
US [18.2118.4117.7 |17.8 |17.
URT [18.2118.4 [17.7 |17.8 |17.
UR2 [18.2118.4 [17.7 |17.7 |17.
LF1 [18.1]18.3 [17.6 [17.7 |
LF2 [17.9118.2 [17.417.4
LF3 [17.6]18.0 [17.1 [17.
LF4 |17.5]18.0
LF5 [17.9]18.2
LF6 [18.3]18.6
LR1 [18.5]18.8
LR2 [18.7[19.0
HP1 [18.7]19.0
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[17.
[17.
[18.
[18.
[19.
[19.

Fuel flow fraction 86.6% (min.)
87.9% (ave.) |100.0 1.0 | 100.0
756. 3°C 325.0°C 23.7 kPa

Flowrate in a column (kg/s)

F1 F2 F3a F3b F4
URT 0.6808 0.6889 0.6628 0.6639 0.6659
UR2 0.6801 0.6882 0.6620 0.6631 0.6652
LF1 0.6763 0.6856 0.6591 0.6601 0.6621
LF2 0.6676 0.6798 0.6512 0.6516 0.6537
LF3 0.6579 0.6734 0.6402 0.6401 0.6432
LF4 0.6559 0.6729 0.6355 0.6353 0.6398
LF5 0.6681 0.6821 0.6507 0.6501 0.6542
LF6 0.6835 0.6947 0.6759 0.6744 0.6773
LR1 0.6927 0.7035 0.6974 0.6959 0.6966
LR2 0.6990 0.7098 0.7136 0.7128 0.7119

C1 G2 G3
URT 0.0446 0.0511 0.0588
UR2 0.0446 0.0510 0.0588
LF1 0.0444 0.0505 0.0588
LF2 0.0441 0.0488 0.0586
LF3 0.0431 0.0460 0.0573
LF4 0.0405 0.0412 0.0530
LF5 0.0385 0.0387 0.0507
LF6 0.0359 0.0364 0.0473
LR1 0.0345 0.0350 0.0413
LR2 0.0337 0.0331 0.0341

Fuel compact average temperature (°C) Graphite sleeve average temperature (°C)
F1 F2 F3a F3b F4 F1 F2 F3a  F3b F4

LF1 759.7 725.8 791.5 783.4 808.1 583.9 561.4 606.5 601.1 617.2

LF2 940.5 893.4 988.7 986.2 984.3 740.3 705.5 777.0 774.9 775.1

LF3 905.5 853.3 954.7 954.0 944.7 767.2 726.3 808.0 807.3 802.0

LF4 902.7 849.6 951.2 951.6 939.6 801.0 756.7 844.0 844.3 835.9

LF5 879.7 833.7 887.0 8838.4 877.5 812.7 771.3 831.4 833.0 823.7

LF6 859.2 816.4 861.8 864.1 851.8 817.2 777.4 827.2 829.6 818.8

Graphite block average temperature (°C)

F1 F2 F3a F3b F4
LF1 378.7 375.2 379.6 379.7 380.0
LF2 498.3 489.0 506.4 510.5 504.4
LF3 601.8 589.2 617.9 625.8 613.2
LF4 675.5 659.4 692.3 699.5 684.5
LF5 732.3 712.8 737.0 746.1 726.0
LF6 771.1 747.1 761.0 769.1 747.1

Fig. 5.1.14 Result of coolant flow distribution analysis at EFPD 60.
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Flow fraction(%) and pressure difference
23.6 kPa 97.6

[F1 |F2 |F3a |F3b |F4
US [18.2118.4117.8 |17.8 |17.
URT [18.2118.4 [17.7 |17.8 |17.
UR2 [18.2118.4 [17.7 [17.8 |17.
LF1 [18.1]18.3 [17.6 [17.7 |
LF2 [17.8118.2[17.4]17.4
LF3 [17.6]18.0 [17.1 [17.
LF4 |17.5]18.0
LF5 [17.8]18.2
LF6 [18.2]18.6
LR1 [18.5]18.8
LR2 [18.7[19.0
HP1 [18.7]19.0
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Fuel flow fraction 86.6% (min.)
88.0% (ave.) [100.0 1.0
756.2°C 325.0°C

Flowrate in a column (kg/s)

F1 F2 F3a F3b F4
URT 0.6801 0.6885 0.6637 0.6647 0.6670
UR2 0.6793 0.6877 0.6629 0.6639 0.6662
LF1 0.6756 0.6851 0.6600 0.6610 0.6632
LF2 0.6668 0.6794 0.6521 0.6524 0.6547
LF3 0.6570 0.6729 0.6410 0.6408 0.6441
LF4 0.6548 0.6722 0.6362 0.6359 0.6406
LF5 0.6669 0.6815 0.6514 0.6507 0.6550
LF6 0.6822 0.6940 0.6766 0.6751 0.6781
LR1 0.6914 0.7029 0.6981 0.6965 0.6975
LR2 0.6976 0.7091 0.7143 0.7134 0.7128

C1 G2 G3
URT 0.0445 0.0509 0.0586
UR2 0.0444 0.0508 0.0586
LF1 0.0443 0.0504 0.0586
LF2 0.0440 0.0487 0.0584
LF3 0.0429 0.0458 0.0572
LF4 0.0403 0.0411 0.0529
LF5 0.0384 0.0386 0.0506
LF6 0.0358 0.0363 0.0472
LR1 0.0344 0.0350 0.0413
LR2 0.0336 0.0331 0.0341

Fuel compact average temperature (°C) Graphite sleeve average temperature (°C)
F1 F2 F3a F3b F4 F1 F2 F3a  F3b F4

LF1 736.3 704.4 765.8 758.3 781.5 569.1 547.9 589.8 584.8 599.8

LF2 927.0 879.9 968.2 965.9 963.7 729.5 694.9 761.2 759.2 759.2

LF3 907.0 853.1 948.7 948.0 938.3 765.0 723.2 800.1 799.4 793.7

LF4 911.9 856.2 952.8 953.1 940.4 804.5 758.3 841.1 841.5 832.3

LF5 890.9 842.2 889.9 891.3 879.5 818.8 775.2 830.4 832.1 822.0

LF6 869.9 824.4 864.6 867.0 853.8 824.3 782.0 827.1 829.7 818.1

Graphite block average temperature (°C)

F1 F2 F3a F3b F4
LF1 375.7 372.5 376.3 376.4 376.6
LF2 491.0 481.8 497.5 501.3 495.5
LF3 595.1 581.9 608.2 615.7 603.3
LF4 672.1 654.5 684.8 692.0 676.8
LF5 732.4 710.8 732.1 741.5 720.8
LF6 774.2 747.6 758.4 766.7 744.0

Fig. 5.1.15 Result of coolant flow distribution analysis at EFPD 100.
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Flow fraction(%) and pressure difference
23.4 kPa 97.6

[F1 |F2 |F3a |F3b |F4
US [18.2118.4117.8 |17.8 |17.
URT [18.2118.4[17.8 |17.8 |17.
UR2 [18.1]18.4 [17.8 [17.8 |17.
LF1 [18.0]18.3 [17.7 |17.7
LF2 [17.8118.2 |17.5 |17.
LF3 [17.5]18.0 [17.2 [17.
LF4 |17.5]17.9
LF5 [17.8 |18
LF6 [18.2]18.
LR1 [18.4]18.
LR2 [18.6]18.9
HP1 [18.6]19.0
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Fuel flow fraction 86.7% (min.)
88.1% (ave.) [100.0 1.0 | 100.0
756.2°C 325.0°C 23.4 kPa

Flowrate in a column (kg/s)

F1 F2 F3a F3b F4
URT 0.6793 0.6881 0.6657 0.6668 0.6689
UR2 0.6786 0.6873 0.6650 0.6661 0.6681
LF1 0.6749 0.6848 0.6622 0.6632 0.6652
LF2 0.6660 0.6790 0.6541 0.6546 0.6566
LF3 0.6559 0.6722 0.6427 0.6426 0.6458
LF4 0.6531 0.6713 0.6376 0.6374 0.6420
LF5 0.6649 0.6805 0.6528 0.6521 0.6564
LF6 0.6801 0.6930 0.6779 0.6765 0.6795
LR1 0.6892 0.7018 0.6994 0.6978 0.6988
LR2 0.6954 0.7080 0.7156 0.7147 0.7141

C1 G2 G3
URT 0.0440 0.0505 0.0581
UR2 0.0440 0.0504 0.0581
LF1 0.0438 0.0499 0.0580
LF2 0.0435 0.0482 0.0579
LF3 0.0425 0.0455 0.0566
LF4 0.0400 0.0408 0.0525
LF5 0.0381 0.0384 0.0503
LF6 0.0356 0.0361 0.0469
LR1 0.0342 0.0348 0.0411
LR2 0.0334 0.0329 0.0340

Fuel compact average temperature (°C) Graphite sleeve average temperature (°C)
F1 F2 F3a F3b F4 F1 F2 F3a  F3b F4

LF1 653.4 628.4 680.7 673.4 698.8 516.9 500.6 535.3 530.5 546.6

LF2 879.4 833.9 908.9 906.3 905.8 691.3 658.4 714.6 712.4 713.8

LF3 901.7 8456 931.5 930.4 921.3 750.9 708.0 776.7 715.6 770.7

LF4 931.6 870.8 960.3 960.2 947.2 807.7 758.2 834.3 834.1 825.2

LF5 920.5 866.0 902.2 903.2 891.0 832.0 784.0 829.9 831.2 821.1

LF6 900.1 848.5 877.8 880.1 865.9 842.0 794.6 830.5 832.9 820.7

Graphite block average temperature (°C)

F1 F2 F3a F3b F4
LF1 365.2 362.9 365.9 365.8 366.5
LF2 465.4 457.5 470.0 472.6 469.0
LF3 569.6 556.1 578.2 584.6 574.4
LF4 655.3 635.8 662.0 669.0 654.5
LF5 726.5 701.5 718.0 728.0 706.8
LF6 778.4 746.9 751.9 760.9 737.3

Fig. 5.1.16 Result of coolant flow distribution analysis at EFPD 200.
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Flow fraction(%) and pressure difference
23.2 kPa 97.7

|
|
[F1 |F2 |F3a |F3b |F4 |C1 |C2 |C3 |X1 |X2 X3 |
US [18.2]18.4117.9 17.9117.910.2 1.3 |1.5 [0.1 0.5 ]0.7 |
UR1 [18.2]18.4117.8 [17.9]17.9]0.2 1.3 |1.5 [0.1 0.5 [0.7 |
UR2 |18.1(18.4 |17.8 117.9117.9]0.2 [1.3 |1.5 0.1 0.5 [0.7 |
LF1 [18.0]18.3[17.7 [17.8]17.810.2 1.3 |1.5 [0.1 0.5 ]0.6 |
LF2 [17.8]18.1[17.5|17.5]17.6 0.2 [1.3 |1.5 [0.0 0.4 [0.6 |
LF3 |17.5(18.0 [17.2 |17.2117.3 0.2 [1.2 |1.5 0.0 0.3 |0.5 |
LF4 [17.4117.9 [17.1 [17.1]17.210.2 |1.1 |1.4 [0.0 0.2 ]0.3 |
LF5 [17.7118.2]17.5|17.5]17.610.2 |1.0 |1.3 [0.0 0.1 0.3
LF6 |18.1]18.5(18.2]18.1]18.210.2 [1.0 |1.2 0.0 0.0 0.2 |
LR1 [18.4]18.7118.7 [18.7]18.710.2 (0.9 |1.1 | |
LR2 [18.6]18.9119.2 [19.1]19.1]0.1 [0.9 0.9 | |
HP1 |18.6 [19.0[19.3 [19.3119.210.1 0.9 [1.0 | |
|
| |
Fuel flow fraction 86.7% (min.) | |
88.1% (ave.) [100.0 1.0 | 100.0
756.1°C 325.0°C 23.2 kPa
Flowrate in a column (kg/s)
F1 F2 F3a F3b F4
URT 0.6789 0.6878 0.6672 0.6685 0.6703
UR2 0.6781 0.6870 0.6665 0.6677 0.6696
LF1 0.6745 0.6846 0.6637 0.6649 0.6667
LF2 0.6655 0.6787 0.6556 0.6562 0.6580
LF3 0.6551 0.6718 0.6440 0.6440 0.6470
LF4 0.6519 0.6706 0.6386 0.6385 0.6430
LF5 0.6636 0.6798 0.6537 0.6532 0.6574
LF6 0.6788 0.6923 0.6788 0.6774 0.6805
LR1 0.6878 0.7010 0.7003 0.6988 0.6998
LR2 0.6939 0.7072 0.7165 0.7156 0.7151
C1 G2 G3
URT 0.0437 0.0501 0.0576
UR2 0.0436 0.0500 0.0576
LF1 0.0435 0.0495 0.0576
LF2 0.0432 0.0479 0.0574
LF3 0.0422 0.0452 0.0562
LF4 0.0397 0.0406 0.0521
LF5 0.0379 0.0382 0.0500
LF6 0.0354 0.0360 0.0467
LR1 0.0340 0.0347 0.0409
LR2 0.0332 0.0328 0.0340
Fuel compact average temperature (°C) Graphite sleeve average temperature (°C)
F1 F2 F3a F3b F4 F1 F2 F3a  F3b F4

LF1 593.5 573.1 618.5 611.1 637.7 480.0 467.0 496.2 491.5 508.0
LF2 841.0 797.0 862.1 859.2 859.7 661.1 629.8 678.4 676.0 678.2
LF3 892.8 836.9 916.4 914.8 906.2 737.2 694.8 757.7 756.3 752.0
LF4 943.5 879.6 965.2 964.6 951.4 807.9 756.6 828.4 827.9 819.1
LF5 942.4 884.3 912.4 913.0 900.5 841.1 790.5 829.8 830.7 820.6
LF6 924.8 868.7 889.9 891.8 876.9 855.9 805.0 834.1 836.3 823.7

Graphite block average temperature (°C)

F1 F2 F3a F3b F4
LF1 358.0 356.3 358.8 358.7 359.6
LF2 446.6 439.6 449.9 451.6 449.5
LF3 549.6 536.3 555.4 560.7 552.1
LF4 641.0 620.7 644.1 650.8 636.9
LF5 720.4 693.4 706.8 717.2 695.7
LF6 780.7 746.2 747.0 756.5 732.1

Fig. 5.1.17 Result of coolant flow distribution analysis at EFPD 300.
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Flow fraction(%) and pressure difference
23.0 kPa 97.7

[F1 |F2 |F3a |F3b |F4
US 118.2118.4117.9]17.9 |18.
URT [18.2118.417.9 [17.9 |17.
UR2 [18.1118.4 [17.8 [17.9 [1
LF1 [18.0118.3[17.8]17.8
LF2 [17.8118.1[17.6 |17.6
LF3 [17.5]18.0 [17.2 [17.2
LF4 17.4117.9 [17.1 [17.1
LF5 [17.7118.2117.5 |17.5
LF6 |18.1]18.518.2]18.1
LR1 [18.4118.7]18.7 |18.7
9.2
9.3

|
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Fuel flow fraction 86.7% (min.)
88.2% (ave.) [100.0 1.0 | 100.0
756.1°C 325.0°C 23.1 kPa

Flowrate in a column (kg/s)

F1 F2 F3a F3b F4
URT 0.6793 0.6877 0.6681 0.6695 0.6711
UR2 0.6786 0.6870 0.6674 0.6687 0.6703
LF1 0.6750 0.6845 0.6647 0.6660 0.6675
LF2 0.6660 0.6786 0.6565 0.6572 0.6587
LF3 0.6554 0.6716 0.6447 0.6448 0.6476
LF4 0.6519 0.6703 0.6391 0.6391 0.6434
LF5 0.6636 0.6794 0.6541 0.6537 0.6578
LF6 0.6787 0.6919 0.6792 0.6779 0.6808
LR1 0.6876 0.7006 0.7007 0.6992 0.7001
LR2 0.6937 0.7068 0.7168 0.7160 0.7154

C1 G2 G3
URT 0.0434 0.0498 0.0573
UR2 0.0434 0.0497 0.0572
LF1 0.0432 0.0492 0.0572
LF2 0.0429 0.0476 0.0571
LF3 0.0420 0.0449 0.0559
LF4 0.0396 0.0404 0.0519
LF5 0.0377 0.0381 0.0498
LF6 0.0353 0.0359 0.0465
LR1 0.0339 0.0346 0.0408
LR2 0.0331 0.0327 0.0339

Fuel compact average temperature (°C) Graphite sleeve average temperature (°C)
F1 F2 F3a F3b F4 F1 F2 F3a  F3b F4

LF1 548.4 531.7 571.8 564.4 592.2 452.6 442.2 467.5 462.9 479.8

LF2 806.6 765.9 824.6 821.5 823.3 634.9 606.2 649.9 647.3 650.5

LF3 877.6 825.6 903.6 901.6 894.2 721.0 681.6 742.5 740.7 731.4

LF4 946.5 884.2 969.6 968.7 956.2 803.0 753.5 824.3 823.5 815.5

LF5 957.0 898.6 921.5 921.8 909.7 845.1 795.0 830.5 831.1 821.5

LF6 942.6 885.8 901.9 903.8 888.7 864.4 813.5 838.7 840.7 828.2

Graphite block average temperature (°C)

F1 F2 F3a F3b F4
LF1 352.8 351.5 353.9 353.7 354.8
LF2 432.0 425.9 434.9 435.9 435.0
LF3 532.1 520.2 537.7 542.2 535.0
LF4 626.3 607.5 630.1 636.5 623.5
LF5 712.0 686.0 698.3 708.8 687.5
LF6 779.4 744.9 743.8 753.7 729.0

Fig. 5.1.18 Result of coolant flow distribution analysis at EFPD 400.
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Flow fraction(%) and pressure difference
22.9 kPa 97.7

|
|
[F1 |F2 |F3a |F3b |F4 |C1 |C2 |C3 |X1 |X2 X3 |
US [18.2]18.4117.9|17.9118.010.2 1.3 |1.5 [0.1 0.5 ]0.6 |
URT [18.2]18.4117.9 |17.9117.9]0.2 1.3 |1.5 [0.1 0.5 [0.6 |
UR2 |18.2|18.4 [17.9]17.9117.90.2 [1.3 |1.5 0.1 |0.5 |0.6 |
LF1 [18.1]18.3117.8 [17.8]17.810.2 1.3 |1.5 [0.1 0.5 ]0.6 |
LF2 [17.8118.2[17.6 |17.6 |17.6 0.2 [1.3 |1.5 [0.0 0.4 [0.6 |
LF3 |17.6 |18.0[17.2 |17.2117.3 0.2 [1.2 |1.5 0.0 0.3 |0.5 |
LF4 [17.5117.9 [17.1 [17.1]17.210.2 |1.1 |1.4 [0.0 0.1 ]0.3 |
LF5 [17.8118.2(17.5|17.5]17.610.2 |1.0 |1.3 [0.0 0.1 0.2
LF6 |18.2(18.5(18.2]18.1]18.20.2 [1.0 [1.2 0.0 0.0 0.2
LR1 [18.4]18.7118.7 [18.7]18.710.2 (0.9 |1.1 | |
LR2 [18.6]18.9119.2 [19.1]19.1]0.1 [0.9 0.9 | |
HP1 |18.6 [18.9(19.3]19.3119.2]0.1 0.9 [1.0 | |
|
| |
Fuel flow fraction 86.8% (min.) | |
88.2% (ave.) [100.0 1.0 | 100.0
756.1°C 325.0°C 23.0 kPa
Flowrate in a column (kg/s)
F1 F2 F3a F3b F4
URT 0.6808 0.6881 0.6684 0.6698 0.6710
UR2 0.6801 0.6874 0.6677 0.6691 0.6703
LF1 0.6766 0.6849 0.6651 0.6664 0.6675
LF2 0.6676 0.6790 0.6568 0.6575 0.6587
LF3 0.6569 0.6719 0.6449 0.6450 0.6474
LF4 0.6533 0.6705 0.6391 0.6391 0.6430
LF5 0.6650 0.6796 0.6540 0.6536 0.6573
LF6 0.6801 0.6921 0.6791 0.6777 0.6803
LR1 0.6890 0.7008 0.7005 0.6989 0.6995
LR2 0.6951 0.7070 0.7166 0.7158 0.7148
C1 G2 G3
URT 0.0432 0.0495 0.0569
UR2 0.0432 0.0494 0.0569
LF1 0.0431 0.0490 0.0569
LF2 0.0428 0.0474 0.0567
LF3 0.0418 0.0447 0.0556
LF4 0.0394 0.0402 0.0516
LF5 0.0376 0.0380 0.0495
LF6 0.0352 0.0358 0.0463
LR1 0.0339 0.0345 0.0407
LR2 0.0331 0.0327 0.0339
Fuel compact average temperature (°C) Graphite sleeve average temperature (°C)
F1 F2 F3a F3b F4 F1 F2 F3a  F3b F4

LF1 512.7 499.3 535.8 528.4 557.4 431.3 423.0 445.7 441.2 458.7
LF2 771.5 736.2 792.6 789.6 792.9 609.1 584.5 626.0 623.4 627.9
LF3 853.6 809.1 890.7 888.7 883.4 699.8 666.0 728.6 726.8 725.2
LF4 939.2 883.6 974.1 972.9 962.2 791.1 747.1 821.5 820.4 813.9
LF5 964.4 909.8 932.1 932.4 921.4 843.1 797.1 833.0 833.5 825.2
LF6 955.9 901.3 915.6 917.5 903.0 868.1 820.3 845.1 847.1 835.4

Graphite block average temperature (°C)

F1 F2 F3a F3b F4
LF1 348.9 347.9 350.3 350.1 351.5
LF2 419.5 414.8 423.1 423.8 423.9
LF3 514.8 505.6 523.0 527.0 521.2
LF4 608.9 594.2 618.4 624.5 612.7
LF5 699.2 677.6 691.6 702.4 681.6
LF6 773.3 742.5 742.4 752.6 728.2

Fig. 5.1.19 Result of coolant flow distribution analysis at EFPD 500.
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Flow fraction(%) and pressure difference
23.0 kPa 97.7

|
|
[F1 |F2 |F3a |F3b |F4 |C1 |C2 |C3 |X1 |X2 X3 |
US [18.3118.4117.9[17.9117.910.2 1.3 |1.5 [0.1 0.5 ]0.6 |
UR1 [18.2118.4117.8 |17.9]17.910.2 1.3 |1.5 [0.1 0.5 [0.6 |
UR2 |18.2|18.4 |17.8 |17.9117.90.2 [1.3 |1.5 0.1 |0.5 |0.6 |
LF1 [18.1]18.3[17.7 [17.8]17.810.2 1.3 |1.5 [0.1 0.5 ]0.6 |
LF2 [17.9118.2 [17.5|17.5]17.6 0.2 [1.3 |1.5 [0.0 0.4 [0.6 |
LF3 |17.6 |18.0[17.2 |17.2117.3 0.2 [1.2 |1.5 0.0 0.3 |0.5 |
LF4 [17.5117.9 [17.1 [17.1]17.210.2 |1.1 |1.4 [0.0 0.1 ]0.3 |
LF5 [17.8118.2(17.5|17.4]17.610.2 |1.0 |1.3 [0.0 [0.1 0.2
LF6 |18.318.5[18.1]18.1]18.20.2 [1.0 [1.2 0.0 0.0 0.2
LR1 [18.5]18.8118.7 [18.7]18.710.2 (0.9 |1.1 | |
LR2 [18.7118.9119.1 [19.1]19.1]0.1 [0.9 ]0.9 | |
HP1 |18.7119.0[19.2 19.2119.2 0.1 0.9 [1.0 | |
|
| |
Fuel flow fraction 86.8% (min.) | |
88.2% (ave.) [100.0 1.0 | 100.0
756.1°C 325.0°C 23.0 kPa
Flowrate in a column (kg/s)
F1 F2 F3a F3b F4
URT 0.6824 0.6883 0.6672 0.6683 0.6702
UR2 0.6817 0.6875 0.6665 0.6676 0.6694
LF1 0.6782 0.6851 0.6638 0.6649 0.6666
LF2 0.6692 0.6792 0.6557 0.6561 0.6579
LF3 0.6588 0.6722 0.6438 0.6437 0.6467
LF4 0.6556 0.6709 0.6381 0.6379 0.6423
LF5 0.6674 0.6801 0.6530 0.6524 0.6565
LF6 0.6827 0.6926 0.6780 0.6765 0.6794
LR1 0.6917 0.7013 0.6994 0.6977 0.6986
LR2 0.6978 0.7075 0.7155 0.7145 0.7139
C1 G2 G3
URT 0.0434 0.0497 0.0571
UR2 0.0434 0.0496 0.0571
LF1 0.0433 0.0491 0.0571
LF2 0.0430 0.0475 0.0569
LF3 0.0420 0.0448 0.0558
LF4 0.0396 0.0403 0.0517
LF5 0.0378 0.0380 0.0496
LF6 0.0354 0.0358 0.0464
LR1 0.0340 0.0345 0.0407
LR2 0.0332 0.0327 0.0338
Fuel compact average temperature (°C) Graphite sleeve average temperature (°C)
F1 F2 F3a F3b F4 F1 F2 F3a  F3b F4

LF1 549.9 5345 574.0 568.2 589.7 453.4 443.9 469.0 465.4 478.5
LF2 783.3 751.2 812.2 810.1 810.7 620.0 597.3 642.4 640.6 642.5
LF3 839.0 802.7 891.5 890.2 884.8 694.2 666.1 733.9 732.8 730.2
LF4 916.8 871.5 969.4 968.8 958.6 778.2 742.1 822.2 821.8 815.0
LF5 947.1 900.9 930.2 931.1 920.0 830.9 792.3 834.3 835.5 826.6
LF6 944.3 897.1 916.8 919.2 904.3 858.1 817.4 847.4 850.0 837.7

Graphite block average temperature (°C)

F1 F2 F3a F3b F4
LF1 353.3 352.1 354.3 354.3 354.9
LF2 429.4 424.9 433.9 435.3 433.3
LF3 521.5 514.3 533.7 538.4 530.9
LF4 608.8 598.7 625.8 632.3 619.7
LF5 693.9 678.6 696.4 707.3 686.3
LF6 765.5 741.6 745.7 756.1 731.5

Fig. 5.1.20 Result of coolant flow distribution analysis at EFPD 600.
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Flow fraction(%) and pressure difference
23.1 kPa 97.7

[F1 |F2 |F3a |F3b |F4

US [18.3118.4]17.8 [17.8 |17

UR1 [18.3118.4[17.8 [17.8 |17
UR2 [18.3118.4 [17.817.8 |1
LF1 [18.2 1

LF2 [17.9

LF3 [17.7

LF4 |17.6

LF5 [17.9

LF6 [18.3

6

1

8

|
|
1|62 |63 X1 X2 [X3 |
1.3 1. 0.5 10.7 |
0.5 [0.7 |
0.5 (0.6 |
0.5 [0.6 |
0.4 10.6 |
0.3 [0.5 |
0.1 ]0.3 |
I

|

|

I

|

|

I

=)
-

[0.1 ]0.3
[0.0 [0.2

=
OO =N WWWWw
=
Cococococo0o e

[=NeNeNe N i

LR1 |18
LR2 |18.
HP1 [18.

CWOUINOONW
=
cCoW =N wWAROIOIOITGOI IO

Fuel flow fraction 86.7% (min.)
88.2% (ave.) [100.0 1.0 | 100.0
756.1°C 325.0°C 23.2 kPa

Flowrate in a column (kg/s)

F1 F2 F3a F3b F4
URT 0.6834 0.6882 0.6657 0.6665 0.6694
UR2 0.6827 0.6875 0.6650 0.6657 0.6687
LF1 0.6791 0.6850 0.6623 0.6629 0.6658
LF2 0.6703 0.6792 0.6542 0.6543 0.6571
LF3 0.6601 0.6724 0.6426 0.6422 0.6461
LF4 0.6574 0.6713 0.6371 0.6365 0.6418
LF5 0.6694 0.6805 0.6520 0.6510 0.6559
LF6 0.6848 0.6930 0.6770 0.6751 0.6789
LR1 0.6938 0.7018 0.6984 0.6963 0.6980
LR2 0.7000 0.7080 0.7144 0.7132 0.7133

Gl G2 G3
URT 0.0437 0.0500 0.0575
UR2 0.0437 0.0499 0.0575
LF1 0.0435 0.0494 0.0575
LF2 0.0432 0.0478 0.0573
LF3 0.0423 0.0451 0.0561
LF4 0.0398 0.0405 0.0520
LF5 0.0380 0.0381 0.0498
LF6 0.0356 0.0359 0.0465
LR1 0.0342 0.0346 0.0408
LR2 0.0334 0.0328 0.0339

Fuel compact average temperature (°C) Graphite sleeve average temperature (°C)
F1 F2 F3a  F3b F4 F1 F2 F3a  F3b F4

LF1 614.7 595.7 640.4 637.6 646.3 492.9 480.9 510.3 508.4 513.8

LF2 807.0 776.4 844.5 843.1 840.1 641.1 619.1 669.5 668.5 666.7

LF3 830.8 799.5 893.5 893.3 886.1 696.0 671.2 743.2 743.2 738.1

LF4 894.1 857.2 960.2 960.8 949.9 768.5 738.4 822.9 823.6 815.1

LF5 925.0 886.6 923.9 925.9 913.5 818.2 786.1 834.4 836.7 826.0

LF6 927.7 887.3 913.4 916.7 900.6 846.3 811.9 847.6 851.1 837.4

Graphite block average temperature (°C)

F1 F2 F3a F3b F4
LF1 361.5 359.8 362.1 362.5 361.4
LF2 446.7 441.9 452.4 455.1 449.7
LF3 536.3 530.3 551.8 557.7 547.3
LF4 615.8 608.7 638.2 645.3 631.0
LF5 693.3 682.7 703.8 714.8 693.0
LF6 759.8 741.6 749.8 760.3 735.1

Fig. 5.1.21 Result of coolant flow distribution analysis at EFPD 700.
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Flow fraction(%) and pressure difference
23. 2kPa 97.7

[F1 |F2 |F3a |F3b |F4
US 118.3118.4117.8 |17.8 |17.
URT [18.3118.4[17.8 [17.8 |17.
UR2 [18.3118.4 [17.8 [17.8 |17.
LF1 [18.2[18.3 [17.7 |[17.7
LF2 [18.0]18.2 [17.5 [|17.
LF3 [17.7]18.0 [17.2 |17.
LF4 |17.6]18.0
LF5 [17.9]18.2
LF6 [18.4]18.5
LR1 |18.6]18.8
LR2 [18.8]18.9
HP1 [18.8]19.0

I
|
162 (63 |XI X2 |X3 |
1.3 1. 0.5 [0.7 |
0.5 10.7 |
0.5 [0.7 |
0.5 (0.6 |
0.4 10.6 |
0.3 [0.5 |
|

|

|

|

|

|

|

|

=)
~

[0.2 ]0.3
[0.1 ]0.3
[0.0 [0.2

=
OO =MW W W W W
==
COW—= N WA TIOTG GG
T T T ooocoocoocoococo
coocoo == —

[17.
[17.
[18.
[18.
[19.
[19.

Fuel flow fraction 86.7% (min.)
88.1% (ave.) [100.0 1.0 | 100.0
756.1°C 325.0°C 23.2 kPa

Flowrate in a column (kg/s)

F1 F2 F3a F3b F4
URT 0.6844 0.6883 0.6649 0.6654 0.6689
UR2 0.6836 0.6876 0.6642 0.6647 0.6681
LF1 0.6800 0.6851 0.6614 0.6618 0.6653
LF2 0.6713 0.6793 0.6535 0.6533 0.6567
LF3 0.6613 0.6726 0.6420 0.6413 0.6457
LF4 0.6588 0.6716 0.6365 0.6357 0.6414
LF5 0.6710 0.6808 0.6514 0.6502 0.6555
LF6 0.6864 0.6933 0.6763 0.6743 0.6784
LR1 0.6955 0.7021 0.6977 0.6955 0.6976
LR2 0.7016 0.7082 0.7137 0.7123 0.7128

C1 G2 G3
URT 0.0439 0.0501 0.0577
UR2 0.0438 0.0500 0.0577
LF1 0.0437 0.0496 0.0576
LF2 0.0434 0.0479 0.0574
LF3 0.0424 0.0452 0.0562
LF4 0.0399 0.0406 0.0521
LF5 0.0381 0.0382 0.0499
LF6 0.0357 0.0359 0.0466
LR1 0.0343 0.0346 0.0408
LR2 0.0335 0.0328 0.0339

Fuel compact average temperature (°C) Graphite sleeve average temperature (°C)
F1 F2 F3a F3b F4 F1 F2 F3a  F3b F4

LF1 648.2 628.1 676.0 675.0 675.9 513.8 500.9 532.9 532.3 532.6

LF2 811.0 783.7 855.7 855.3 850.7 646.6 626.7 680.0 679.9 676.4

LF3 820.7 794.1 891.2 891.5 883.8 692.4 671.0 745.5 746.1 739.9

LF4 878.5 847.2 953.8 955.1 943.9 759.7 734.1 821.5 822.9 813.6

LF5 912.7 880.0 921.8 924.5 911.6 809.7 782.4 834.5 837.4 826.0

LF6 921.9 886.2 915.4 919.3 902.6 840.7 810.8 849.6 853.7 839.2

Graphite block average temperature (°C)

F1 F2 F3a F3b F4
LF1 366.2 364.4 366.8 367.5 365.2
LF2 454.4 450.1 461.4 464.8 457.6
LF3 541.2 536.8 559.6 566.2 554.4
LF4 616.0 611.6 642.9 650.3 635.2
LF5 689.7 683.0 706.3 717.5 695.3
LF6 754.9 740.9 751.6 762.4 736.9

Fig. 5.1.22 Result of coolant flow distribution analysis at EFPD 800.
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5.2 RERERHT

PREREE ORI CIE, BREHESRE OBMRE K OBMREDOIREEIC K D8 b, TR SRS BE L
THRVERREZRE L, 55 1 RO 2 3 CR LIZBRVEREE ORIBMEZ Tl 45 2 & 2Headd 5,

SR PNIREE AR AT L2 B0 2 JR 7R O BE T % Table 5.2.1 (21, & TOERERICSWT, 17
By 7 B2 OIRHIT v VT 33 &35, FEITICIR, BRBREER#T = — N TEMDIM % HV\ %
(B 3®mSM)

5.2.1 MBRAERUVEIEY

(1) fEtres L

MENTREIRIE, Fig. 5.2.1 \ R L 91T, FOLOXFRENS 1/3F0EMRE T 5, REHRE DFH
(X, OB R N BBt a8y N EBERA Y —THOX v v T BERA Y —T7 R OMERS
T 5 72 D RIROZ BEME T T V& VT REHME & 28 718 K Ol 2 43#I L CTAT 5, Fig.
522 12, BREREE OfENTET VAT, BRERREFE AW D 150, ket Tl ozt
RS (BAFESMR) 2, 07 LNA v Y 2O BB RKIEE 725 F ¥ R D
LOEMND, Fio, BEFEICHN DD T LANOBHMTTEIL, WMERST CEONh T L
DFTERCSY 2 A, REBHAD BT 22 IS5 A DE DR Z EE L CHIH Lt e 45, BT o
> 7 DIMU RO B FOBERIE, WL 35, BBt 7 R LB Y — TR ORI A Y —7

HEf ~OBMREN QBT 1 v 7 NOBMRED T VAL > TRD S, BIhA U —T7 BT m
7 WIOWHRIE ORI X 2-HEZIFXBEE T, —EEEHN5, Bkt 7 M EBHRY —
THOF v v 7ML, AFHED 00125 em &35, 72720, ¥y v TEMREROR N TIX, MBI
PO SHEZ L EBE LI=X Y v 7iEE A0 D,

(2) BREHREE ORI ITIE

WRERREE 1T, 55 4 BIORTHAIM KOS . 1 BRI EIA i o & O TR B b A
PREHEEE (/) I /VIREREED) 28T, THNEARETHL 7 v X LRF ROV AT T 1 v 7 K
FEEELUTHRET 2, 0K, FLIZBT 2FBEIRIE. EHHIEICISNT 99%, AIEIRSHAKR O
[ ESEHRICINT 1% & L, BRBHEIC IS 1T 2R BAOINERIE, B X7 ROFEEDY 95%, Béh
TRy 7 OFEIN 5% ET D,

RO AR T DEREREEIL, Fig. 5.2.3 1R X D DA NREIA IR AR O IR 74 2
HTpZ itk vionsd, 1o T, BATROEREOMbAICKIT 2 AMREREE 77 13, kelic X
VEET D,

T)=T, + 25: AT (5.2.1)
P
ZITC, T FLDADGHBHREE, ATY : AFRREEE (=1 WHBHRE LR, =2 BUREE, i=

3: AV =7 (W) WEFE, i=4: v v FREE i=5: 3237 b (RERE) HER) Tho,
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IRBHE EIRE 1T, AFREEE AT \ZHEASWTHEONDE VAT T (v 7 T % DREHEE DR
BTHD, VAT~T 4 v 7% NREREE L, T2l AV, iz v EET 5,

5
T, =T, + ;AT,.

5 | n " (52.2)
=T, +ZI:HfUS{ Z(fz/f)Q +1}]'ATI'N

ZIT T VAT YT A v 7 T K NRBHREE AT, - TR R A S LRSS, 55 AT
IR D VAT T 4 v VWA, n: YAT~T 4 v 7IRTO8, fif ATV (4325 7 v F AR RO
m: 7 X LRAFOETHD, Eo T, LEDRBEAT » 7 R OMEE O GERIZ T 2 iR
BE T, B BB,

T =Max(T,) (5.2.3)

(3) THMLefREk

B SIREFHIIC X, TP ERRBORTTHLI VAT ~T 4 v VR & T % LR 2BE
T5, WAL THOREHE C Y CATYT 4 v ZINTEROT U Z ARNT) % Table 522 (TR
R

EXGHEIA T, 1 07 2% 24 5EILT2 A v v 2 TR (UO,) | JBodbt (B8R .« RUSEEH
fkf (BsC) HZBENMLTZETAEZHNTND, (€5 T, B OO EE R A BLIE O FELVENE
OREHAIMNERSREN U AV N OREHAIFNZ LB 7 T AN IR DEZ . IEEEIFR & L TEBE
THMENRDHD, LNLRND, 147 5% 24 58 LTGRO T MWL 0 S b= s
FEOARIE, BEE (a2 b <o) Y L OBV T, BEIORIF I PNHIREIZ FRU T
HERRZAOFFANICINE > TWAH Z &, FH A —% 0 ZREIIE T mIMAGEE CREWZ LD,
APRERREE AT CIIIFIEIR B L2 & 2T 5,

(4) FNGEERTERL Sy

PREHEEERENTICEI W TIE, 5. 1HiD FLOWNET % FW 4R N AR e Bl /o fdTic L 0 45 iz
717 DEOWHM TR IESNT, B 7 2RO KPR 1554 O 2 Z 8 L CRIE U7 BREHA AR
BARORHAM TR Z AV 5, S EOFEIL. FLOWNET (2L V| FEIVE WGt Lo EF ¥
YHIVET VRV, RS OBOEERE IR S, SR & RT A=K L LT bt
AT TEDIZDOTHD Y, fHTHERN D, BB OTEICE L i, ®kRUT XV B o555
G (MEFEYEIG) %, WFNGEMRERL RIS K - TR D ALE T 7 AR AR -2 &
IR TR LD MEE VS,

G= ! = ! (5.2.4)
1+ (P, —1)x 0235  0.235x P, +0.765

ZZT, Pld,
P, = KRLTDHTLNTF v ORI AES I ORKE)
G LT 57 7 DINT ¥ RV ORI AR H ) OIFiE)
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(= B ET DN T LNA v o ORI ORKAE)
G LT D H T AN A v = OBT RS ) OTHAME) )

Thbd, ZIT, BERHHEETNVOR/NA Y2 THDH 12470 v 7 BF ¥ VRV EMES,
BRIt BBl OFIEIL, L RO LB TH D,

@ Table 523 ® FLOWNET # 7 2% & TEMDIM 4 7 5% 5 OxGH3125E > T, FLOWNET (2 X
% Bl /A TEMDIM DRt 8 7 2ZE1) 24T 5,

@ KX (524) »OEE LUHEHA DEIA % FLOWNET /5RO EIZHE T C, TEMDIM Ao
MEIZHEYT 5,

@ PG EHBRERL ST CIE 1 A 7 2 1R TET /ML L TWAD T, K4 T LOMREE 1 A4
720 DR (Fy VR &, BT L4870 OBRENTF v 3V (33) TEI- TR S,
PREHRFEENTIZ W= BB B ERICHBT D  7 AT v U RV Dt T — 4 % Table 5.2.4~Table

52.16 12”7,

(5.2.5)

(5) VB A e OMaS By

WREHEEERRATIZ 2 HI 88 BE o3 A B ORI BEA3 AT, B 4 B O LTEEGRGTORER. IR LT 5
N7 BNA > ¥ = O RSB ERKAE & 72 DT v VRO NA6) WD, SREER ST
BHH T DNF ¥ RO RS T — H % Table 5.2.17~Table 5.2.29 (2, MREHREIRENHR LI-H T
LNT v v (P HBLT ¥ V) Ol ) 1% L5537 % Table 5.2.30~Table 5.2.32 2777,

(6) AL OBMEEFARE
PRERELEE AT IZ T 2 WP EfE M OBMaiEHBEUCBE L T, 2530k (5-5) 22z &,

5.2. 2 ETHERRUEEE

(1) @ EERRF OB R E
PRERREERRAT OFER & LT SR5E HEUZ IS 1T DIRBHR SR DS HBL L 721 7 AINT v L ORR
Bharoxs N ERHAY =T OF v v 7iE% Table 5.2.33~Table 5.2.35 (2, & 7 AOBEHR SR
JE L v —% o JR & Table 5.2.36~Table 5.2.48 |2, BREHREIRENHI L2 0 7 ANF ¥ RO
T ERE A () ST UER N AT ~T ¢ v 7 7 X MMl) % Fig. 5.2.4~Fig. 5229 12”7, &
7o BREE R X & RBHR R & DRIfR % Fig. 5.2.30 127”7, 7235, Table 5.2.36~Table 5.2.48 H10D " —
XTI Py KON Py X, WL ORI AR ST 5 & TH Y BB T LROET ¥ L
H ) Ol R MEIC ST, KUK W ER LTz,
P = HBETDHHT 2O S
(&1 Z O RSy ) O S-EEE) (5.2.6)
P, = X (525)
Table 5.2.39, Fig. 5.2.10 X' Fig. 52.11 1T 3 X 912, BRGE H AL 800 H F CTORREHR ML, A
BEH%C 30 HOH T L 9, BRVEMA 2 BEH THHCRBWTALTWS () ST/ : 1271°C KOV AT~
TA T TR MME L 1,464°C)  Fio, BRREEREUTI T DB mIR I, e B EA @ LT
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ERIECHRAEL TS, 2, mﬁﬁf&o EHME e —% 0 ZREDS, RBET AN H 5

’~&L1w5(ﬁg«%%g4w%%) HIZ Fig. 5230 I L 91T, BB MR, A
BERTH (BRBEH %k 30 H) CTROKMEISEL, %@%i%%aﬁ«maifﬁm 500 HETHN, %
LT 800 HE TR LU L T D, ORI, EREHIERETIZ 301 2 B SUIEARAL E D2
RoTlebDTHD, 7ok, BERREICKRE BT DBl 7 M EBA Y —TRDOF v v 7R
13, BRBERTTOD 0.0125 cm 7> HIRBEARH] (PRBER %0800 H) ¢ 0.0282 cm ~& 2 fFLL HITHIIN L 7=,

TR 2R % EE LR SR IL 1,464°C ThH V| 18 H EEREE O PREHEE HI IRAE
(1,495°C) ZAifi/g LT\ %,

(2) W IREDOIREH R R

EHEERRF OREH IR, SElRA~72 L 51, BRBEREL 30 AICHITD 1,464°C THY , HREL
IEHIRMEZ S LT D, £z, FOEGRERGHI I W T, BBIOFFEZREHRA L LT 1,600°C
ZEW ., EHRRF O R B LRI BN T R SR A B A RV K D ITERENT D, fiEo
T, JFFENEFOICBH I PRE CEIR SN D b0 & LT, il RRBIZ BT 2 IREHR SR & 3R
T 1,600°C IR Z & AR T D,

HTTR T, @ IREDT- D, ZRERICL D THAFRPYET IS A7 7 LEEMEI
THDREIR P YE 1) O E L, BRSO 105.5%TdHh D, HTRS0S TH AT 5 &,
Z DWRFOREMR iR X

(1,464°C—345°C) X 105.5%,°102.5%+345°C=1,497°C
ThU., 1,600°C #8252 &1T7R0,

—FH. FRORAY T LFEEREEICRERAEFELBET D L. A7 7 ARORAHINEL, B

HDO112%E 725, Z OREOBREHREIREIL,
(1,464°C—345°C) X 112.0%,7102.5%+345°C=1,568"C
THY, 1,600°C ZHZ 5 Lix7ew,
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Table 5.2.1 Main specification of HTR50S for TEMDIM analysis

H H i B {7
JFAIF N DS R IREE 325 °C
JEF S EIRATE ) 4.0 MPa (abs)
JEE O S ER RS 750 °C
MEMEE (VCS BREMEZ 1%IC3RE) 22.4 kg/s
FA O B o E A FLOWNET T&l5 —
M TR PES, M 34,41 cm
AR 50 MW
FEEENS (PP HIBA I Bl oo T IR
PREHR 97.5 %
IREMEB DR RN T = > 7 0.94 %
AREES AT B A4 1.44 %
[ & BCRHA 0.12 %
FEEENS (PRBREEEARATIF)
PR 99 %
0SS EZAWAVE X VA RV AV P)) 95/0/5 %
AR AT S A M OV 8 BUSRHA 1 %
(PREHERET)
AV —T AR IME 2.625,/3.4 cm
BREE= Xy NINER S AME 1.02.6 cm
PREHA R S 58.0 cm
T DY F o R 33 Fovtw
WRE 1 7 2K 30 W74
WREHE T Z I 33 AT h
b7 T EHMA B 6 B
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Table 5.2.2 Hot spot factors used in HTR50S designing

WERS i 2Y)—7 | ¥y =AY/
H H IREE R L% ; IR IR IR
AR 1 FHREY | ERRT SR

AV N
a7 RNER 0.0 0.0 0.0 0.0 0.01
ENAVANINCS 0.0 0.0 0.0 0.37 0.012
2 —T N 0.0 0.0 0.015 0.37 0.0
AN —THE 0.0 0.017 0.012 0.0 0.0
FRAFLRE 0.0 0.014 0.0 0.0 0.0
PR R 0.0 0.002 0.002 0.002 0.002
PREZE LS 0.001 0.001 0.001 0.001 0.001
PREHZ I 0.001 0.001 0.001 0.001 0.001
e 0.035 0.035 0.035 0.035 0.035
TAZAVG 0.02 0.02 0.02 0.02 0.02
I HIRA L 0.002 0.001 0.0 0.0 0.0
A B ER 0.0 0.018 0.0 0.03 0.0
MHEBPREMERREL 0.0 0.012 0.0 0.0 0.0
WS 0.0 0.0 0.0 0.21 0.0
Xy FaL By R 0.0 0.0 0.0 0.10 0.0
XY ML 0.0 0.041 0.041 0.041 0.041
1550 0.02 0.02 0.02 0.02 0.02
RN ey

FEVEJF L 0.04 0.032 0.0 0.0 0.0
VATV T 4 v I KF
) 1.00 1.02 1.02 1.02 1.02
oA

N 5[] 1.03 1.03 1.03 1.03 1.03

il 7] 1.0 1.0 1.0 1.0 1.0
YEESIIZRN 1.01 1.008 1.0 1.0 1.0
RN aa

FEVEJF L 1.02 1.016 1.0 1.0 1.0
JAO A O ERFRE +20°C

Table 5.2.3 Correspondence of column numbers between FLOWNET and TEMDIM
I;Lg‘f:gé Fl | F1 | F2 | F3b | F2 | F3a | F4 | F3a | F3b | F4
;Eg[g%d% 1 2 3 4 5 6 7 8 9 10

,64,




JAEA-Technology 2012-019

Table 5.2.4 Channel flow rate of each column at EFPD 0

,65,

VI MR B
* 5 1 2 3 4 5 6
1 72.04 71.10 70.05 69.83 71.13 72.77
2 72.14 71.20 70.15 69.93 71.23 72.88
3 72.82 72.21 71.51 71.44 72.42 73.75
4 69.14 68.22 66.99 66.45 67.98 70.52
5 72.85 72.23 71.53 71.46 72.44 73.78
6 69.56 68.71 67.52 66.99 68.58 71.22
7 69.35 68.44 67.32 66.93 68.43 70.86
8 69.57 68.71 67.53 66.99 68.59 71.23
9 69.14 68.22 66.98 66.45 67.98 70.52
10 69.35 68.45 67.32 66.94 68.44 70.87
Unit: kg/h
Table 5.2.5 Channel flow rate of each column at EFPD 1
717 A REHA B
F 5 1 2 3 4 5 6
1 71.85 70.93 69.90 69.71 71.01 72.65
2 71.93 71.01 69.98 69.79 71.09 72.73
3 72.62 72.02 71.33 71.28 72.26 73.59
4 69.01 68.12 66.90 66.40 67.94 70.48
5 72.64 72.04 71.35 71.30 72.28 73.61
6 69.37 68.54 67.38 66.88 68.47 71.11
7 69.44 68.55 67.45 67.08 68.59 71.01
8 69.38 68.54 67.38 66.88 68.47 71.12
9 69.00 68.11 66.90 66.40 67.94 70.48
10 69.44 68.55 67.46 67.08 68.59 71.01
Unit: kg/h
Table 5.2.6  Channel flow rate of each column at EFPD 10
VAN EHA B
F v 1 2 3 4 5 6
1 71.70 70.79 69.77 69.60 70.90 72.54
2 71.76 70.85 69.84 69.67 70.97 72.61
3 72.51 71.92 71.24 71.20 72.18 73.51
4 68.94 68.06 66.86 66.37 67.92 70.47
5 72.53 71.94 71.26 71.22 72.20 73.53
6 69.26 68.44 67.29 66.80 68.40 71.05
7 69.48 68.60 67.52 67.16 68.67 71.09
8 69.26 68.44 67.29 66.81 68.41 71.05
9 68.94 68.06 66.86 66.37 67.92 70.47
10 69.49 68.60 67.52 67.16 68.68 71.10
Unit: kg/h
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Table 5.2.7 Channel flow rate of each column at EFPD 30

,66,

VI MR B
* 5 1 2 3 4 5 6
1 71.55 70.63 69.61 69.42 70.72 72.35
2 71.61 70.69 69.68 69.49 70.79 72.42
3 72.50 71.89 71.22 71.18 72.16 73.48
4 69.04 68.15 66.96 66.46 68.01 70.56
5 72.51 7191 71.24 71.19 72.18 73.50
6 69.27 68.45 67.29 66.80 68.40 71.04
7 69.61 68.71 67.62 67.26 68.78 71.21
8 69.27 68.45 67.29 66.81 68.41 71.05
9 69.04 68.15 66.96 66.46 68.01 70.56
10 69.61 68.72 67.62 67.26 68.78 71.21
Unit: kg/h
Table 5.2.8 Channel flow rate of each column at EFPD 60
717 A REHA B
F 5 1 2 3 4 5 6
1 71.38 70.46 69.43 69.22 70.51 72.14
2 71.44 70.52 69.49 69.28 70.57 72.20
3 72.51 71.89 71.22 71.16 72.14 73.47
4 69.20 68.31 67.10 66.60 68.15 70.70
5 72.52 7191 71.23 71.18 72.15 73.48
6 69.28 68.45 67.30 66.80 68.40 71.05
7 69.78 68.89 67.79 67.43 68.95 71.38
8 69.29 68.46 67.30 66.81 68.41 71.06
9 69.20 68.31 67.10 66.60 68.15 70.70
10 69.78 68.90 67.79 67.43 68.95 71.38
Unit: kg/h
Table 5.2.9 Channel flow rate of each column at EFPD 100
VAN EHA B
F v 1 2 3 4 5 6
1 71.22 70.30 69.26 69.03 70.31 71.92
2 71.28 70.35 69.32 69.09 70.36 71.98
3 72.52 71.92 71.23 71.16 72.14 7347
4 69.39 68.49 67.27 66.76 68.31 70.87
5 72.54 71.93 71.24 71.17 72.16 73.48
6 69.31 68.48 67.31 66.81 68.40 71.05
7 70.00 69.10 67.98 67.62 69.14 71.57
8 69.31 68.48 67.31 66.81 68.41 71.05
9 69.39 68.49 67.27 66.76 68.31 70.87
10 70.00 69.10 67.99 67.62 69.14 71.57
Unit: kg/h
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Table 5.2.10 Channel flow rate of each column at EFPD 200

,67,

VI PREHA B
Hx 5 1 2 3 4 5 6
1 71.02 70.08 69.02 68.72 69.97 71.56
2 71.07 70.14 69.07 68.78 70.02 71.62
3 72.70 72.08 71.36 71.27 72.24 73.57
4 69.88 68.98 67.71 67.16 68.71 71.28
5 72.71 72.09 71.37 71.28 72.25 73.58
6 69.41 68.56 67.36 66.83 68.42 71.05
7 70.47 69.56 68.42 68.01 69.54 71.99
8 69.41 68.56 67.37 66.83 68.42 71.05
9 69.89 68.98 67.72 67.17 68.72 71.29
10 70.47 69.56 68.42 68.01 69.54 71.99
Unit: kg/h
Table 5.2.11 Channel flow rate of each column at EFPD 300
717 A PREHA B
F 5 1 2 3 4 5 6
1 70.89 69.95 68.85 68.52 69.75 71.34
2 70.95 70.00 68.91 68.57 69.80 71.40
3 72.81 72.18 71.44 71.32 72.30 73.62
4 69.89 68.97 67.69 67.11 68.66 71.20
5 72.80 72.17 71.44 71.31 72.29 73.62
6 69.44 68.59 67.38 66.81 68.39 71.02
7 70.66 69.74 68.57 68.15 69.68 72.12
8 69.44 68.59 67.38 66.82 68.40 71.02
9 69.89 68.97 67.69 67.11 68.66 71.20
10 70.67 69.74 68.58 68.15 69.68 72.13
Unit: kg/h
Table 5.2.12 Channel flow rate of each column at EFPD 400
AN SREHA B
F v 1 2 3 4 5 6
1 70.93 69.98 68.87 68.50 69.73 71.32
2 70.98 70.03 68.92 68.55 69.78 71.37
3 72.73 72.11 71.36 71.23 72.19 73.52
4 69.86 68.94 67.64 67.04 68.57 71.11
5 72.73 72.10 71.36 71.22 72.18 73.51
6 69.46 68.60 67.37 66.78 68.35 70.97
7 70.61 69.68 68.51 68.06 69.59 72.02
8 69.46 68.61 67.37 66.79 68.35 70.98
9 69.86 68.94 67.64 67.04 68.57 71.11
10 70.61 69.68 68.51 68.07 69.59 72.02
Unit: kg/h
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Table 5.2.13 Channel flow rate of each column at EFPD 500

,68,

VI PREHA B
Hx 5 1 2 3 4 5 6
1 71.14 70.19 69.07 68.69 69.92 71.51
2 71.18 70.23 69.11 68.73 69.96 71.55
3 72.76 72.13 71.37 71.23 72.19 73.52
4 69.83 68.89 67.58 66.97 68.48 71.01
5 72.75 72.12 71.37 71.22 72.19 73.51
6 69.48 68.61 67.37 66.76 68.32 70.94
7 70.53 69.60 68.40 67.94 69.45 71.88
8 69.48 68.61 67.37 66.76 68.32 70.94
9 69.83 68.90 67.59 66.97 68.49 71.01
10 70.53 69.60 68.41 67.94 69.45 71.88
Unit: kg/h
Table 5.2.14 Channel flow rate of each column at EFPD 600
VIR N PREHA B
F 5 1 2 3 4 5 6
1 71.39 70.44 69.35 69.01 70.25 71.86
2 71.42 70.47 69.38 69.04 70.28 71.90
3 72.71 72.08 71.34 71.20 72.18 73.51
4 69.58 68.66 67.36 66.75 68.27 70.79
5 72.71 72.08 71.34 71.20 72.17 73.50
6 69.34 68.50 67.25 66.66 68.22 70.83
7 70.34 69.42 68.24 67.78 69.27 71.69
8 69.34 68.50 67.26 66.66 68.22 70.83
9 69.58 68.66 67.36 66.76 68.27 70.80
10 70.34 69.43 68.24 67.78 69.28 71.69
Unit: kg/h
Table 5.2.15 Channel flow rate of each column at EFPD 700
AN SREHA B
F v 1 2 3 4 5 6
1 71.56 70.64 69.56 69.28 70.54 72.17
2 71.59 70.66 69.59 69.30 70.57 72.19
3 72.62 72.00 71.28 71.17 72.14 7347
4 69.28 68.38 67.11 66.52 68.03 70.55
5 72.62 72.00 71.28 71.16 72.14 73.46
6 69.20 68.35 67.14 66.56 68.12 70.73
7 70.17 69.26 68.10 67.64 69.13 71.55
8 69.20 68.35 67.14 66.56 68.12 70.73
9 69.28 68.38 67.11 66.52 68.03 70.55
10 70.17 69.26 68.10 67.64 69.13 71.56
Unit: kg/h
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Table 5.2.16 Channel flow rate of each column at EFPD 800

,69,

7T A IREHAE: S
* = 1 2 3 4 5 6
1 71.74 70.82 69.76 69.50 70.79 72.41
2 71.75 70.83 69.78 69.51 70.80 72.43
3 72.60 71.99 71.28 71.17 72.15 7347
4 69.12 68.23 66.98 66.40 67.91 70.43
5 72.60 71.99 71.28 71.17 72.15 7347
6 69.13 68.30 67.10 66.52 68.08 70.68
7 70.08 69.17 68.02 67.56 69.05 71.46
8 69.13 68.30 67.10 66.53 68.08 70.69
9 69.12 68.23 66.98 66.40 67.91 70.43
10 70.08 69.18 68.02 67.56 69.05 71.46
Unit: kg/h
Table 5.2.17 Neutron fluence of each column at EFPD 0
PREHA HTH12 | BHTL35 | BTL4689 | BTA7T,10
1 B2 H 5 0 0 0 0
1 B¢ H TR 0 0 0 0
2 BxH L5 0 0 0 0
2 B¢ H THR 0 0 0 0
3B H 5 0 0 0 0
3 BEH T 0 0 0 0
4 Bt H 5 0 0 0 0
4 BeH TR 0 0 0 0
5B H B35S 0 0 0 0
5 BEH T 0 0 0 0
6 B H _Ei 0 0 0 0 Unit:
6 B H T 0 0 0 0 n/em’
Table 5.2.18 Neutron fluence of each column at EFPD 1
PREHA HTH12 | BTL35 | BTL4689 | BTA7T,10
1 B¢ H B 1.52E+18 1.47E+18 1.44E+18 1.43E+18
1 B¢ H T 2.43E+18 2.36E+18 2.26E+18 2.13E+18
2 BxH 58 2.58E+18 2.51E+18 2.45E+18 2.26E+18
2 B¢ H THR 247E+18 2.40E+18 2.36E+18 2.16E+18
3B H 5 1.95E+18 1.89E+18 1.87E+18 1.69E+18
3 BEH T 1.70E+18 1.63E+18 1.61E+18 1.45E+18
4 Bt H 5 1.45E+18 1.39E+18 1.36E+18 1.23E+18
4 B H TR 1.24E+18 1.18E+18 1.14E+18 1.03E+18
5B H B35S 1.01E+18 9.46E+17 8.02E+17 7.10E+17
5 BEH T 8.35E+17 7.74E+17 6.37E+17 5.61E+17
6 BtH B#F | 6.53E+17 6.03E+17 4.92E+17 4.31E+17 Unit:
6 BtH THE | 4.76E+17 4.38E+17 3.55E+17 3.10E+17 n/em>
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Table 5.2.19 Neutron fluence of each column at EFPD 10

PREHA HTL12 | BTL35 | BTL4689 | BTA7,10
1 B¢ H L 1.69E+19 1.64E+19 1.58E+19 1.55E+19
1 B¢ H T 2.60E+19 2.51E+19 2.40E+19 2.24E+19
2 BxH B 2.68E+19 2.61E+19 2.53E+19 2.32E+19
2 BEH 2.51E+19 2.44E+19 2.39E+19 2.19E+19
3 BEH 1.95E+19 1.89E+19 1.86E+19 1.69E+19
3 BEH B 1.66E+19 1.60E+19 1.57E+19 1.42E+19
4 BxH B 1.39E+19 1.33E+19 1.31E+19 1.18E+19
4 Bt H TS 1.16E+19 1.11E+19 1.07E+19 9.66E+18
5 BEH 9.33E+18 8.72E+18 7.40E+18 6.56E+18
5 BtH TP 7.55E+18 7.00E+18 5.77E+18 5.09E+18
6 Bt H 3 5.81E+18 5.37E+18 439E+18 3.85E+18
6 Bt H T 420E+18 3.86E+18 3.13E+18 2.74E+18

Table 5.2.20 Neutron fluence of each column at EFPD 30

PRBHA HTE12 | BTAL35 | BTL4689 | 747,10
1 B¢ H B 5.41E+19 5.21E+19 4.98E+19 4.81E+19
1 B¢ H T 8.04E+19 7.75E+19 7.37E+19 6.85E+19
2 BB 8.17E+19 7.91E+19 7.62E+19 7.00E+19
2 BEH T 7.57E+19 7.33E+19 7.13E+19 6.52E+19
3 BEH 5.85E+19 5.64E+19 5.52E+19 5.00E+19
3 BEH B 4.95E+19 4.75E+19 4 64E+19 4.19E+19
4 Bt H B 4.10E+19 3.91E+19 3.82E+19 3.45E+19
4 Bt H B 3.39E+19 3.22E+19 3.11E+19 2.80E+19
5 BEH 2.69E+19 2.51E+19 2.13E+19 1.89E+19
5 BEH B 2.16E+19 2.00E+19 1.65E+19 1.45E+19
6 Bt H i 1.64E+19 1.52E+19 1.24E+19 1.09E+19
6 BtH T 1.18E+19 1.09E+19 8.82E+18 7.70E+18

Table 5.2.21 Neutron fluence of each column at EFPD 60

PRBHA HTE12 | BTAL35 | BTH4689 | BT7A7,10
1 BB L5 1.02E+20 9.84E+19 9.43E+19 9.15E+19
1 B¢ H B 1.55E+20 1.49E+20 1.42E+20 1.32E+20
2 BEH B 1.61E+20 1.56E+20 1.50E+20 1.37E+20
2 BEH T 1.52E+20 1.47E+20 1.42E+20 1.30E+20
3 B¢H B 1.20E+20 1.15E+20 1.12E+20 1.01E+20
3 BEH B 1.03E+20 9.83E+19 9.54E+19 8.62E+19
4 Bt H B 8.62E+19 8.2E+19 7.95E+19 7.16E+19
4 Bt H TS 7.18E+19 6.81E+19 6.52E+19 5.86E+19
5 B¢ H B 5.74E+19 5.34E+19 4.50E+19 3.99E+19
5 BEH B 4.61E+19 4.26E+19 3.50E+19 3.08E+19
6 BtH 3.52E+19 3.25E+19 2.64E+19 2.32E+19
6 Bt H T 2.53E+19 2.32E+19 1.88E+19 1.64E+19

,70,

Unit:
n/cm

Unit:
n/cm’

Unit:
n/cm’
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Table 5.2.22 Neutron fluence of each column at EFPD 100

PREHA HTL12 | BTL35 | BTL4689 | BTA7,10
1 B¢ H B 1.63E+20 1.57E+20 1.5E+20 1.46E+20
1 B¢ H T 2.50E+20 2.41E+20 2.28E+20 2.13E+20
2 BtH B 2.65E+20 2.56E+20 2.44E+20 2.24E+20
2 BEH 2.54E+20 2.44E+20 2.35E+20 2.15E+20
3 BtH B 2.04E+20 1.95E+20 1.88E+20 1.71E+20
3 BEH B 1.77E+20 1.69E+20 1.62E+20 1.46E+20
4 BeH B 1.50E+20 1.42E+20 1.37E+20 1.23E+20
4 Bt H TS 1.26E+20 1.19E+20 1.13E+20 1.02E+20
5 B H B 1.01E+20 9.39E+19 7.88E+19 6.97E+19
5 BtH TP 8.16E+19 7.52E+19 6.16E+19 5.42E+19
6 Bt H 3 6.25E+19 5.75E+19 4.67E+19 4.09E+19
6 Bt H il 4.49E+19 4.12E+19 3.33E+19 2.90E+19

Table 5.2.23 Neutron fluence of each column at EFPD 200

PRBHA HTH12 | BHTL35 | BTL4689 | BTA7T,10
1 B¢ H B 2.81E+20 2.71E+20 2.61E+20 2.56E+20
1 B¢ H T 4.49E+20 432E+20 4.10E+20 3.83E+20
2 BtH B 5.02E+20 4.83E+20 4.59E+20 4.22E+20
2 BEH T 5.04E+20 4.82E+20 4.59E+20 4.19E+20
3 B¢H B 4.23E+20 4.02E+20 3.83E+20 3.47E+20
3 BtH TP 3.81E+20 3.60E+20 3.42E+20 3.08E+20
4 Bt H B 3.33E+20 3.14E+20 2.97E+20 2.67E+20
4 Bt H B 2.87E+20 2.70E+20 2.52E+20 2.27E+20
5 BEH 2.37E+20 2.18E+20 1.81E+20 1.60E+20
5 BEH B 1.94E+20 1.78E+20 1.44E+20 1.27E+20
6 Bt H i 1.50E+20 1.38E+20 1.11E+20 9.73E+19
6 BtH T 1.09E+20 9.96E+19 7.98E+19 6.95E+19

Table 5.2.24 Neutron fluence of each column at EFPD 300

PRBHA HTH12 | BHTL35 | BTL4689 | BT AT,10
1 BB L5 3.75E+20 3.62E+20 3.49E+20 3.46E+20
1 B¢ H B 6.18E+20 5.95E+20 5.64E+20 5.28E+20
2 BEH B 7.22E+20 6.93E+20 6.55E+20 6.02E+20
2 B¢ H TR 7.47E+20 7.13E+20 6.74E+20 6.16E+20
3 B¢H B 6.46E+20 6.13E+20 5.79E+20 5.24E+20
3 BtH TP 5.96E+20 5.62E+20 5.29E+20 4.77TE+20
4 Bt H B 5.33E+20 5.01E+20 4.70E+20 4.23E+20
4 Bt B T 4.69E+20 4.38E+20 4.07E+20 3.65E+20
5 B¢ H B 3.92E+20 3.61E+20 2.98E+20 2.64E+20
5 BEH B 3.26E+20 2.98E+20 2.41E+20 2.12E+20
6 Bt H i 2.55E+20 2.33E+20 1.87E+20 1.64E+20
6 Bt H T 1.86E+20 1.70E+20 1.35E+20 1.18E+20

,71,

Unit:
n/cm

Unit:
n/cm’

Unit:
n/cm’
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Table 5.2.25 Neutron fluence of each column at EFPD 400

PREHA HTL12 | BTL35 | BTL4689 | BTA7,10
1 B¢ H L 4.51E+20 4.35E+20 422E+20 421E+20
1 B¢ H T 7.63E+20 7.35E+20 6.97E+20 6.55E+20
2 BxH B 9.26E+20 8.87E+20 8.36E+20 7.69E+20
2 BEH 9.83E+20 9.37E+20 8.81E+20 8.05E+20
3 BEH 8.68E+20 8.23E+20 7.76E+20 7.02E+20
3 BtH TP 8.17E+20 7.70E+20 7.23E+20 6.52E+20
4 BxH B 7.44E+20 6.98E+20 6.53E+20 5.88E+20
4 Bt H TS 6.64E+20 6.20E+20 5.74E+20 5.15E+20
5 BEH 5.64E+20 5.19E+20 4.27E+20 3.78E+20
5 BEH B 4.74E+20 4.33E+20 3.49E+20 3.07E+20
6 Bt H 3 3.75E+20 3.42E+20 2.74E+20 2 40E+20
6 Bt H T 2.75E+20 2.51E+20 1.99E+20 1.74E+20

Table 5.2.26 Neutron fluence of each column at EFPD 500

PRBHA HTE12 | BTAL35 | BTL4689 | 747,10
1 B¢ H B 4.91E+20 4.75E+20 4.35E+20 4.35E+20
1 B¢ H T 8.51E+20 8.20E+20 7.21E+20 6.85E+20
2 BtH B 1.06E+21 1.01E+21 8.70E+20 8.13E+20
2 BEH T 1.14E+21 1.08E+21 9.21E+20 8.57E+20
3 BEH 1.02E+21 9.69E+20 8.15E+20 7.54E+20
3 BEH B 9.71E+20 9.16E+20 7.62E+20 7.03E+20
4 Bt H B 8.96E+20 8.41E+20 6.91E+20 6.38E+20
4 Bt B T 8.10E+20 7.54E+20 6.08E+20 5.61E+20
5 B¢ H B 7.00E+20 6.35E+20 4.55E+20 4.16E+20
5 BtH TP 5.93E+20 5.34E+20 3.72E+20 3.39E+20
6 Bt H i 4.74E+20 4.24E+20 2.93E+20 2.66E+20
6 BtH Tl 3.46E+20 3.08E+20 2.13E+20 1.92E+20

Table 5.2.27 Neutron fluence of each column at EFPD 600

PRBHA HTE12 | BTAL35 | BTH4689 | BT7A7,10
1 B¢ H B 5.70E+20 5.52E+20 5.10E+20 5.11E+20
1 B¢ H T 9.96E+20 9.60E+20 8.55E+20 8.11E+20
2 B¢ B B 1.25E+21 1.20E+21 1.05E+21 9.77E+20
2 B¢ H TR 1.36E+21 1.30E+21 1.12E+21 1.04E+21
3 BEH 1.23E+21 1.17E+21 1.01E+21 9.29E+20
3 BEH B 1.18E+21 1.12E+21 9.54E+20 8.78E+20
4 BB L 1.10E+21 1.04E+21 8.76E+20 8.06E+20
4 Bt B T 1.00E+21 9.39E+20 7.81E+20 7.17E+20
5 BEH 8.77E+20 8.00E+20 5.91E+20 5.37E+20
5 BtH TP 7.52E+20 6.79E+20 4.89E+20 4.42E+20
6 BtH 6.06E+20 5.45E+20 3.89E+20 3.50E+20
6 Bt H T 4.46E+20 3.99E+20 2.84E+20 2.54E+20

,72,

Unit:
n/cm

Unit:
n/cm’

Unit:
n/em’
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Table 5.2.28 Neutron fluence of each column at EFPD 700

PREHA HTL12 | BTL35 | BTL4689 | BTA7,10
1 B¢ H L 6.82E+20 6.60E+20 6.13E+20 6.10E+20
1 B¢ H T 1.17E+21 1.13E+21 1.01E+21 9.58E+20
2 BxH B 1.47E+21 1.41E+21 1.24E+21 1.15E+21
2 BEH 1.59E+21 1.52E+21 1.33E+21 1.23E+21
3 BEH 1.43E+21 1.36E+21 1.19E+21 1.10E+21
3 BEH B 1.37E+21 1.30E+21 1.14E+21 1.05E+21
4 BxH B 1.28E+21 1.22E+21 1.05E+21 9.65E+20
4 Bt H TS 1.18E+21 1.11E+21 9.43E+20 8.64E+20
5 BEH 1.04E+21 9.53E+20 7.18E+20 6.51E+20
5 BtH TP 8.99E+20 8.15E+20 5.99E+20 5.40E+20
6 Bt H 3 7.30E+20 6.59E+20 4.79E+20 430E+20
6 BtH Tl 5.41E+20 4.86E+20 3.53E+20 3.14E+20

Table 5.2.29 Neutron fluence of each column at EFPD 800

PRBHA HTE12 | BTAL35 | BTL4689 | 747,10
1 B¢ H B 8.12E+20 7.86E+20 7.34E+20 7.22E+20
1 B¢ H T 1.36E+21 1.31E+21 1.19E+21 1.12E+21
2 BtH B 1.68E+21 1.62E+21 1.44E+21 1.34E+21
2 BEH T 1.81E+21 1.74E+21 1.54E+21 1.42E+21
3 BEH 1.62E+21 1.56E+21 1.38E+21 1.27E+21
3 BEH B 1.55E+21 1.49E+21 1.31E+21 1.21E+21
4 Bt H B 1.46E+21 1.39E+21 1.22E+21 1.12E+21
4 Bt H B 1.35E+21 1.28E+21 1.10E+21 1.01E+21
5 BEH 1.20E+21 1.10E+21 8.43E+20 7.63E+20
5 BEH B 1.04E+21 9.49E+20 7.08E+20 6.37E+20
6 BtH 8.54E+20 7.73E+20 5.71E+20 5.11E+20
6 BtH Tl 6.37E+20 5.74E+20 4.22E+20 3.75E+20
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Table 5.2.30 Axial power density distribution in appearance column of maximum fuel temperature

at EFPD 0 to 60

oy PRIE PRIE JRIE PRIE PRIE 9y PREE | BRBE | BRBE | BRBE | RDE
0H 1H 10 H 30 H 60 H 0H 1H 10 H 30 H 60 H

Es | 1749 749 H7h9 H7h9 W9 | FE | 4749 759 h749 H749 h759
1 0.000 0.000 0.000 0.000 0.000 43 0.000 0.000 0.000 0.000 0.000
2 3422 4411 5.028 4.879 5.224 44 6.580 6.039 5.816 5.893 5.922
3 3.378 4.385 5.023 4.874 5.174 45 6.302 5.765 5.538 5.614 5.598
4 3.601 4743 5.470 5.309 5.543 46 6.053 5.515 5.278 5.352 5.316
5 3.995 5.335 6.135 5.957 6.121 47 5.857 5319 5.070 5.143 5.102
6 4.533 6.057 6.816 6.622 6.746 48 5.687 5.148 4.888 4961 4921
7 5.203 6.754 7.466 7.258 7.360 49 5.531 4993 4.722 4794 4.760
8 5.957 7.400 8.069 7.850 7.939 50 5.388 4.851 4.570 4.641 4.615
9 6.667 7.997 8.622 8.395 8.471 51 5.259 4723 4432 4.503 4488
10 7.325 8.546 9.129 8.897 8.953 52 5.147 4.613 4311 4381 4.381
11 7.943 9.063 9.606 9.372 9.392 53 5.063 4.528 4216 4.286 4.304
12 8.565 9.593 10.101 9.866 9.813 54 5.027 4.489 4.164 4236 4283
13 9.145 10.121 10.612 10.374 10.198 55 5.079 4.533 4.194 4268 4364
14 0.000 0.000 0.000 0.000 0.000 56 0.000 0.000 0.000 0.000 0.000
15 0.000 0.000 0.000 0.000 0.000 57 0.000 0.000 0.000 0.000 0.000
16 9.393 10.241 10.683 10.468 10.198 58 3.358 2.999 2.765 2.823 2.931
17 9.233 9.969 10.362 10.164 9.737 59 3.256 2.905 2.671 2.726 2.822
18 9.258 9.868 10.208 10.026 9481 60 3.144 2.802 2.566 2.618 2.706
19 9.352 9.852 10.145 9.977 9.363 61 3.040 2.707 2470 2.519 2.602
20 9.460 9.858 10.108 9.954 9.298 62 2.939 2.614 2.378 2423 2.505
21 9.565 9.865 10.075 9.936 9.259 63 2.841 2.525 2.288 2.331 2412
22 9.663 9.871 10.042 9917 9.237 64 2.745 2438 2.202 2.243 2.324
23 9.758 9.877 10.012 9.901 9.234 65 2.654 2.355 2.120 2.158 2.242
24 9.863 9.898 9.998 9.900 9.262 66 2.568 2.278 2.043 2.079 2.166
25 10.006 9.960 10.026 9.943 9.349 67 2.489 2.206 1.973 2.007 2.100
26 10.248 10.123 10.158 10.089 9.556 68 2421 2.145 1913 1.946 2.046
27 10.643 10.461 10.474 10415 9.956 69 2.385 2.113 1.881 1.913 2.027
28 0.000 0.000 0.000 0.000 0.000 70 0.000 0.000 0.000 0.000 0.000
29 0.000 0.000 0.000 0.000 0.000 71 0.000 0.000 0.000 0.000 0.000
30 7.831 7.649 7.646 7.647 7.419 72 2.243 1.987 1.764 1.794 1.910
31 7.643 7.427 7.408 7416 7.158 73 2.137 1.892 1.676 1.703 1.804
32 7.494 7.234 7.192 7.207 6.949 74 2.022 1.791 1.581 1.605 1.697
33 7.374 7.073 7.010 7.031 6.788 75 1.924 1.703 1.499 1.522 1.609
34 7.262 6.923 6.838 6.867 6.642 76 1.834 1.623 1.426 1.446 1.533
35 7.152 6.778 6.674 6.709 6.506 77 1.752 1.550 1.358 1.377 1.466
36 7.045 6.639 6.516 6.557 6.376 78 1.676 1.483 1.297 1.314 1.408
37 6.945 6.509 6.367 6.414 6.257 79 1.609 1.424 1.242 1.258 1.360
38 6.854 6.391 6.231 6.284 6.152 80 1.553 1.374 1.197 1.212 1.326
39 6.784 6.296 6.117 6.176 6.074 81 1.511 1.337 1.163 1.178 1.311
40 6.754 6.241 6.044 6.109 6.047 82 1.492 1.320 1.148 1.163 1.323
41 6.807 6.273 6.061 6.131 6.125 83 1.510 1.336 1.162 1.177 1.374
42 0.000 0.000 0.000 0.000 0.000 84 0.000 0.000 0.000 0.000 0.000

Unit: MW/m®
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Table 5.2.31 Axial power density distribution in appearance column of maximum fuel temperature
at EFPD 100 to 500

iva JRIE JRIE JRIE JRIE JRE Iova JRE JRIE PRE JRIE PRIE
100H | 200 H | 300 H | 400 H | 500 H 100 H | 200 H | 300 H | 400 H | 500 H

F | 1759 17 8 h7h 8 h7h 8 a8 | BB | 4749 | h7h8 | h7A8 | H7A8 | H7LS
1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 43 | 0.000 | 0000 | 0.000 | 0.000 | 0.000
2 4375 3.681 2.850 | 2275 1.868 4 | 6116 | 6762 | 7200 | 7.508 | 7.692
3 4377 | 3.645 | 2820 | 2248 1.845 45 | 5844 | 6449 | 6912 | 7256 | 7.488
4 4772 | 3900 | 3.008 | 2390 1.955 46 | 5594 | 6183 | 6.669 | 7.043 | 7316
5 5360 | 4338 | 3344 | 2650 | 2.158 47 | 5397 | 5988 | 6.493 | 6.890 | 7.187
6 5963 | 4.879 | 3.791 3.007 | 2440 48 | 5226 | 5826 | 6349 | 6.759 | 7.084
7 6.544 | 5430 | 4306 | 3445 | 2797 49 | 5071 | 5685 | 6226 | 6649 | 6.999
8 7.085 5957 | 4819 | 3937 | 3.226 50 | 4929 | 5560 | 6.115 | 6556 | 6.929
9 7586 | 6454 | 5310 | 4423 | 3.700 51 | 4801 | 5453 | 6.022 | 6480 | 6876
10 8054 | 6.921 5776 | 4894 | 4.171 52 | 4691 | 5369 | 5953 | 6429 | 6.847
11 8.503 7362 | 6226 | 5348 | 4.633 53 | 4607 | 5320 | 5923 | 6417 | 6.854
12 8974 | 7799 | 6674 | 5.803 5.092 54 | 4571 | 5337 | 5966 | 6477 | 6930
13 9.451 8.186 | 7.063 6.192 | 5477 55 | 4.621 | 5468 | 6.130 | 6653 | 7.108
14 0.000 | 0.000 | 0.000 | 0.000 | 0.000 56 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
15 0.000 | 0.000 | 0.000 | 0.000 | 0.000 57 | 0.000 | 0.000 | 0.000 | 0000 | 0.000
16 9.593 8504 | 7.505 | 6.704 | 6.024 58 | 3109 | 3769 | 4259 | 4677 | 5.026
17 9358 | 8258 | 7380 | 6.672 | 6.067 59 | 3.008 | 3.648 | 4.139 | 4554 | 4914
18 9274 | 8.183 | 7411 6.784 | 6241 60 | 2895 | 3517 | 4010 | 4421 | 4791
19 9270 | 8206 | 7516 | 6.951 6.455 61 | 2791 | 3402 | 3.894 | 4301 | 4.680
20 9290 | 8270 | 7.652 | 7.142 | 6.686 62 | 2692 | 3292 | 3.784 | 4.188 | 4574
21 9315 | 8353 | 7.804 | 7345 | 6.925 63 | 2595 | 3.188 | 3.678 | 4079 | 4472
2 9.341 8450 | 7967 | 7558 | 7.172 64 | 2502 | 3.088 | 3576 | 3974 | 4373
23 9.371 8564 | 8.146 | 7.784 | 7429 65 | 2414 | 2995 | 3481 | 3876 | 4280
24 9416 | 8707 | 8352 | 8035 | 7.706 66 | 2331 | 2909 | 3393 | 3786 | 4.194
25 9.502 | 8.903 8.606 | 8328 | 8.018 67 | 2255 | 2833 | 3314 | 3708 | 4.115
26 9.686 | 9209 | 8958 | 8706 | 8.398 68 | 2191 | 2776 | 3255 | 3.651 | 4.060
27 10.026 | 9.653 | 9410 | 9.142 | 8.809 69 | 2159 | 27761 | 3245 | 3.644 | 4.058
28 0.000 | 0.000 | 0.000 | 0.000 | 0.000 70 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
29 0.000 | 0.000 | 0.000 | 0.000 | 0.000 71 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
30 7486 | 7448 | 7372 | 7247 | 7.046 72 | 2031 | 2621 | 3.087 | 3484 | 3.888
31 7.291 7263 | 7246 | 7175 | 7.022 73 | 1930 | 2482 | 2926 | 3315 | 3.705
32 7122 | 7136 | 7177 | 7157 | 17.050 74 | 1.820 | 2340 | 2764 | 3.143 | 3518
33 6.981 7.049 | 7.40 | 7.163 | 7.094 75 | 1726 | 2223 | 2631 | 3.003 | 3.364
34 6850 | 6975 | 7112 | 7174 | 7.142 76 | 1642 | 2121 | 2517 | 2881 | 3.231
35 6.725 6.907 | 7.088 | 7.189 | 7.190 77 | 1565 | 2033 | 2417 | 2774 | 3.115
36 6.605 | 6844 | 7.068 | 7205 | 7240 78 | 1495 | 1956 | 2331 | 2678 | 3.015
37 6492 | 6790 | 7.055 | 7227 | 7.295 79 | 1433 | 1.895 | 2262 | 2602 | 2937
38 6392 | 6750 | 7.054 | 7261 7.359 80 | 1.381 1.852 | 2216 | 2551 | 2887
39 6312 | 6735 | 7.077 | 7315 | 7441 81 1345 | 1.837 | 2202 | 2539 | 2.878
40 6274 | 6773 | 7151 7415 | 7.560 82 | 1330 | 1862 | 2237 | 2586 | 2932
41 6.321 6.905 | 7305 | 7577 | 71.724 83 | 1350 | 1944 | 2338 | 2710 | 3.067
42 0.000 | 0.000 | 0.000 | 0.000 | 0.000 84 | 0.000 | 0000 | 0000 | 0.000 | 0.000

Unit: MW/m’
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Table 5.2.32 Axial power density distribution in appearance column of maximum fuel temperature

at EFPD 600 to 800
Iyya JRIE PREE PRE Iova JRIE PREE JRIE
600 H | 700 H | 800 H 600 H | 700 H | 800 H
Fr | 1758 77k 8 ka4 | FE | 78 | h7A8 | h7h4
1 0.000 0.000 | 0.000 43 | 0.000 | 0.000 | 0.000
2| 2373 3.627 | 4354 44 | 7348 | 6820 | 6.539
3 2361 3.641 4.443 45 | 7183 | 6679 | 6416
4 | 2527 3.895 | 4.698 46 | 7.036 | 6545 | 6295
5 2814 4226 | 4.990 47 | 6918 | 6443 | 6.199
6 3.196 4575 | 5284 48 | 6.824 | 6359 | 6.119
7 3.632 4921 5.570 49 | 6746 | 6287 | 6.052
8 | 4.065 5255 | 5.840 50 | 6.681 | 6226 | 5.996
9 | 4483 5.573 6.096 51 | 6633 | 6178 | 5951
10 | 4.885 5878 | 6.344 52 | 6604 | 6146 | 5922
11 5274 6.177 | 6.589 53 | 6.607 | 6.140 | 5914
12 5.665 6485 | 6.844 54 | 6667 | 6176 | 5.941
13 6.001 6.762 | 7.073 55 | 6.808 | 6274 | 6.021
14 0.000 0.000 | 0.000 56 | 0.000 | 0.000 | 0.000
15 0.000 0.000 | 0.000 57 | 0.000 | 0.000 | 0.000
16 6.512 7232 | 7.503 58 | 4.842 | 4486 | 4324
17 6.516 7.184 | 7.448 59 | 4744 | 4396 | 4247
18 6.632 7220 | 7.453 60 | 4634 | 4294 | 4.160
19 6.787 7296 | 7491 61 | 4532 | 4203 | 4.081
20 6.960 7392 | 7.545 62 | 4430 | 4117 | 4.004
21 7.144 7.500 | 7.611 63 | 4333 | 4034 | 3.929
2 7.336 7.618 | 7.687 64 | 4240 | 3955 | 3.857
23 7.541 7749 | 1.775 65 | 4152 | 3.881 | 3.790
24 7.765 7.892 | 7.880 66 | 4072 | 3813 | 3.729
25 8.024 8.063 8.008 67 | 4003 | 3755 | 3.677
26 8.342 8279 | 8.175 68 | 3.954 | 3714 | 3.641
27 8.684 8.518 8.360 69 | 3952 | 3711 | 3.640
28 0.000 0.000 | 0.000 70 | 0.000 | 0.000 | 0.000
29 0.000 0.000 | 0.000 71 | 0.000 | 0.000 | 0.000
30 6.900 6.740 | 6.608 72 | 3.801 | 3575 | 3.523
31 6.882 6.706 | 6.573 73 | 3.638 | 3426 | 3.393
32 6.901 6.689 | 6.545 74 | 3468 | 3270 | 3250
33 6.929 6.680 | 6.523 75 | 3325 | 3.140 | 3.124
34 6.959 6.674 | 6.503 76 | 3.194 | 3.026 | 3.015
35 6.989 6.671 6.486 77 | 3.079 | 2926 | 2919
36 7.022 6.671 6.474 78 | 2983 | 2842 | 2.838
37 7.059 6.677 | 6467 79 | 2907 | 2776 | 2776
38 7.105 6.693 6.469 80 | 2.859 | 2736 | 2.739
39 7.166 6.722 | 6.483 81 | 2.852 | 2732 | 2739
40 7.256 6.776 | 6.518 82 | 2909 | 2784 | 2.796
41 7.379 6.860 | 6.581 83 | 3.044 | 2903 | 2917
4 0.000 0.000 | 0.000 84 | 0.000 | 0.000 | 0.000

Unit: MW/m’
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Table 5.2.33  Gap width between fuel compact and graphite sleeve in appearance column of maximum fuel

temperature at EFPD 0 to 60

1ya PRBE PRBE PbE PRBE PRBE 1ya PRBE PRBE PRBE PRBE PRBE

0H 1 H 10 A 30 H 60 H 0H 1 H 10 H 30 H 60 H

Fa5 | 1769 h749 h759 h749 W9 | B | hIh9 | H7A9 | HTAO | ATAO | ATAO
1 | 0.01569 | 0.01571 | 0.01601 | 0.01668 | 0.01749 431 0.01569 | 0.01571 | 0.01595 | 0.01645 | 0.01724
2 | 0.01569 | 0.01571 | 0.01601 | 0.01668 | 0.01749 44 1 0.01569 | 0.01571 | 0.01595 | 0.01645 | 0.01724
3 | 0.01569 | 0.01571 | 0.01601 | 0.01668 | 0.01749 451 0.01569 | 0.01571 | 0.01595 | 0.01645 | 0.01724
4 | 0.01569 | 0.01571 | 0.01601 | 0.01668 | 0.01749 46 | 0.01569 | 0.01571 | 0.01595 | 0.01645 | 0.01724
5 | 0.01569 | 0.01571 | 0.01601 | 0.01668 | 0.01749 47 | 0.01569 | 0.01571 | 0.01595 | 0.01645 | 0.01724
6 | 0.01569 | 0.01571 | 0.01601 | 0.01668 | 0.01749 481 0.01569 | 0.01571 | 0.01595 | 0.01645 | 0.01724
7 | 0.01569 | 0.01571 | 0.01601 | 0.01668 | 0.01749 49 | 0.01569 | 0.01571 | 0.01595 | 0.01645 | 0.01724
8 | 0.01569 | 0.01573 | 0.01617 | 0.01713 | 0.01832 50 1 0.01569 | 0.01571 | 0.01591 | 0.01631 | 0.01696
9 | 0.01569 | 0.01573 | 0.01617 | 0.01713 | 0.01832 511 0.01569 | 0.01571 | 0.01591 | 0.01631 | 0.01696
10 | 0.01569 | 0.01573 | 0.01617 | 0.01713 | 0.01832 521 0.01569 | 0.01571 | 0.01591 | 0.01631 | 0.01696
11 | 0.01569 | 0.01573 | 0.01617 | 0.01713 | 0.01832 531 0.01569 | 0.01571 | 0.01591 | 0.01631 | 0.01696
12 ] 0.01569 | 0.01573 | 0.01617 | 0.01713 | 0.01832 54 1 0.01569 | 0.01571 | 0.01591 | 0.01631 | 0.01696
13 | 0.01569 | 0.01573 | 0.01617 | 0.01713 | 0.01832 551 0.01569 | 0.01571 | 0.01591 | 0.01631 | 0.01696
14 | 0.01569 | 0.01573 | 0.01617 | 0.01713 | 0.01832 56 | 0.01569 | 0.01571 | 0.01591 | 0.01631 | 0.01696
15 | 0.01569 | 0.01573 | 0.01619 | 0.01716 | 0.01845 57 1 0.01569 | 0.01571 | 0.01583 | 0.01611 | 0.01658
16 | 0.01569 | 0.01573 | 0.01619 | 0.01716 | 0.01845 581 0.01569 | 0.01571 | 0.01583 | 0.01611 | 0.01658
17 | 0.01569 | 0.01573 | 0.01619 | 0.01716 | 0.01845 591 0.01569 | 0.01571 | 0.01583 | 0.01611 | 0.01658
18 | 0.01569 | 0.01573 | 0.01619 | 0.01716 | 0.01845 60 | 0.01569 | 0.01571 | 0.01583 | 0.01611 | 0.01658
19 | 0.01569 | 0.01573 | 0.01619 | 0.01716 | 0.01845 61 | 0.01569 | 0.01571 | 0.01583 | 0.01611 | 0.01658
20 | 0.01569 | 0.01573 | 0.01619 | 0.01716 | 0.01845 62 1 0.01569 | 0.01571 | 0.01583 | 0.01611 | 0.01658
21 | 0.01569 | 0.01573 | 0.01619 | 0.01716 | 0.01845 63 1 0.01569 | 0.01571 | 0.01583 | 0.01611 | 0.01658
22 | 0.01569 | 0.01573 | 0.01617 | 0.01707 | 0.01832 641 0.01569 | 0.01571 | 0.01581 | 0.01603 | 0.01639
23 | 0.01569 | 0.01573 | 0.01617 | 0.01707 | 0.01832 651 0.01569 | 0.01571 | 0.01581 | 0.01603 | 0.01639
24 | 0.01569 | 0.01573 | 0.01617 | 0.01707 | 0.01832 66 | 0.01569 | 0.01571 | 0.01581 | 0.01603 | 0.01639
25 | 0.01569 | 0.01573 | 0.01617 | 0.01707 | 0.01832 67 1 0.01569 | 0.01571 | 0.01581 | 0.01603 | 0.01639
26 | 0.01569 | 0.01573 | 0.01617 | 0.01707 | 0.01832 68 | 0.01569 | 0.01571 | 0.01581 | 0.01603 | 0.01639
27 | 0.01569 | 0.01573 | 0.01617 | 0.01707 | 0.01832 69 | 0.01569 | 0.01571 | 0.01581 | 0.01603 | 0.01639
28 | 0.01569 | 0.01573 | 0.01617 | 0.01707 | 0.01832 70 1 0.01569 | 0.01571 | 0.01581 | 0.01603 | 0.01639
29 | 0.01569 | 0.01573 | 0.01607 | 0.01677 | 0.01781 711 0.01569 | 0.01569 | 0.01577 | 0.01593 | 0.01621
30 | 0.01569 | 0.01573 | 0.01607 | 0.01677 | 0.01781 721 0.01569 | 0.01569 | 0.01577 | 0.01593 | 0.01621
31 | 0.01569 | 0.01573 | 0.01607 | 0.01677 | 0.01781 731 0.01569 | 0.01569 | 0.01577 | 0.01593 | 0.01621
32 | 0.01569 | 0.01573 | 0.01607 | 0.01677 | 0.01781 741 0.01569 | 0.01569 | 0.01577 | 0.01593 | 0.01621
33 | 0.01569 | 0.01573 | 0.01607 | 0.01677 | 0.01781 751 0.01569 | 0.01569 | 0.01577 | 0.01593 | 0.01621
34 | 0.01569 | 0.01573 | 0.01607 | 0.01677 | 0.01781 76 | 0.01569 | 0.01569 | 0.01577 | 0.01593 | 0.01621
35 | 0.01569 | 0.01573 | 0.01607 | 0.01677 | 0.01781 771 0.01569 | 0.01569 | 0.01577 | 0.01593 | 0.01621
36 | 0.01569 | 0.01573 | 0.01601 | 0.01660 | 0.01751 78 1 0.01569 | 0.01569 | 0.01575 | 0.01587 | 0.01607
37 | 0.01569 | 0.01573 | 0.01601 | 0.01660 | 0.01751 791 0.01569 | 0.01569 | 0.01575 | 0.01587 | 0.01607
38 | 0.01569 | 0.01573 | 0.01601 | 0.01660 | 0.01751 80 1 0.01569 | 0.01569 | 0.01575 | 0.01587 | 0.01607
39 | 0.01569 | 0.01573 | 0.01601 | 0.01660 | 0.01751 81 | 0.01569 | 0.01569 | 0.01575 | 0.01587 | 0.01607
40 | 0.01569 | 0.01573 | 0.01601 | 0.01660 | 0.01751 821 0.01569 | 0.01569 | 0.01575 | 0.01587 | 0.01607
41 | 0.01569 | 0.01573 | 0.01601 | 0.01660 | 0.01751 831 0.01569 | 0.01569 | 0.01575 | 0.01587 | 0.01607
42 | 0.01569 | 0.01573 | 0.01601 | 0.01660 | 0.01751 84 | 0.01569 | 0.01569 | 0.01575 | 0.01587 | 0.01607
Unit: cm
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Table 5.2.34 Gap width between fuel compact and graphite sleeve in appearance column of maximum fuel
temperature at EFPD 100 to 500

1va PRBE RJE PRBE JRBE PRBE 1va PRBE TRBE PRBE RIE PRBE

100 H 200 H 300 H 400 H 500 H 100 H | 200 H | 300 H | 400 H | 500 H

F | 1749 1748 W7k 8 1748 a8 | BH | 4749 | HIA8 | AFA8 | HIA8 | h7AS
1 | 0.01845 | 0.02013 | 0.02126 | 0.02209 | 0.02222 43 ] 0.01823 | 0.02061 | 0.02257 | 0.02409 | 0.02435
2 | 0.01845 | 0.02013 | 0.02126 | 0.02209 | 0.02222 44 1 0.01823 | 0.02061 | 0.02257 | 0.02409 | 0.02435
3 0.01845 0.02013 | 0.02126 | 0.02209 | 0.02222 45 1 0.01823 | 0.02061 | 0.02257 | 0.02409 | 0.02435
4 | 0.01845 | 0.02013 | 0.02126 | 0.02209 | 0.02222 46 | 0.01823 | 0.02061 | 0.02257 | 0.02409 | 0.02435
5| 0.01845 | 0.02013 | 0.02126 | 0.02209 | 0.02222 47 1 0.01823 | 0.02061 | 0.02257 | 0.02409 | 0.02435
6 | 0.01845 0.02013 | 0.02126 | 0.02209 | 0.02222 48 | 0.01823 | 0.02061 | 0.02257 | 0.02409 | 0.02435
7 | 0.01845 | 0.02013 | 0.02126 | 0.02209 | 0.02222 49 ] 0.01823 | 0.02061 | 0.02257 | 0.02409 | 0.02435
8 | 0.01966 | 0.02196 | 0.02342 | 0.02439 | 0.02454 50 | 0.01782 | 0.02000 | 0.02193 | 0.02350 | 0.02377
9 | 0.01966 | 0.02196 | 0.02342 | 0.02439 | 0.02454 51 1 0.01782 | 0.02000 | 0.02193 | 0.02350 | 0.02377
10 | 0.01966 | 0.02196 | 0.02342 | 0.02439 | 0.02454 52 | 0.01782 | 0.02000 | 0.02193 | 0.02350 | 0.02377
11 | 0.01966 | 0.02196 | 0.02342 | 0.02439 | 0.02454 53 | 0.01782 | 0.02000 | 0.02193 | 0.02350 | 0.02377
12 | 0.01966 | 0.02196 | 0.02342 | 0.02439 | 0.02454 54 1 0.01782 | 0.02000 | 0.02193 | 0.02350 | 0.02377
13 | 0.01966 | 0.02196 | 0.02342 | 0.02439 | 0.02454 55 | 0.01782 | 0.02000 | 0.02193 | 0.02350 | 0.02377
14 | 0.01966 | 0.02196 | 0.02342 | 0.02439 | 0.02454 56 | 0.01782 | 0.02000 | 0.02193 | 0.02350 | 0.02377
15 0.01989 | 0.02247 | 0.02411 | 0.02519 | 0.02536 57 10.01722 | 0.01895 | 0.02063 | 0.02214 | 0.02243
16 | 0.01989 | 0.02247 | 0.02411 | 0.02519 | 0.02536 58 | 0.01722 | 0.01895 | 0.02063 | 0.02214 | 0.02243
17 | 0.01989 | 0.02247 | 0.02411 | 0.02519 | 0.02536 59 | 0.01722 | 0.01895 | 0.02063 | 0.02214 | 0.02243
18 | 0.01989 | 0.02247 | 0.02411 | 0.02519 | 0.02536 60 | 0.01722 | 0.01895 | 0.02063 | 0.02214 | 0.02243
19 | 0.01989 | 0.02247 | 0.02411 | 0.02519 | 0.02536 61 | 0.01722 | 0.01895 | 0.02063 | 0.02214 | 0.02243
20 | 0.01989 | 0.02247 | 0.02411 | 0.02519 | 0.02536 62 | 0.01722 | 0.01895 | 0.02063 | 0.02214 | 0.02243
21 0.01989 | 0.02247 | 0.02411 | 0.02519 | 0.02536 63 1 0.01722 | 0.01895 | 0.02063 | 0.02214 | 0.02243
22 | 0.01976 | 0.02247 | 0.02424 | 0.02542 | 0.02560 64 | 0.01690 | 0.01835 | 0.01985 | 0.02126 | 0.02153
23 | 0.01976 | 0.02247 | 0.02424 | 0.02542 | 0.02560 65 | 0.01690 | 0.01835 | 0.01985 | 0.02126 | 0.02153
24 | 0.01976 | 0.02247 | 0.02424 | 0.02542 | 0.02560 66 | 0.01690 | 0.01835 | 0.01985 | 0.02126 | 0.02153
25 | 0.01976 | 0.02247 | 0.02424 | 0.02542 | 0.02560 67 | 0.01690 | 0.01835 | 0.01985 | 0.02126 | 0.02153
26 | 0.01976 | 0.02247 | 0.02424 | 0.02542 | 0.02560 68 | 0.01690 | 0.01835 | 0.01985 | 0.02126 | 0.02153
27 | 0.01976 | 0.02247 | 0.02424 | 0.02542 | 0.02560 69 1 0.01690 | 0.01835 | 0.01985 | 0.02126 | 0.02153
28 | 0.01976 | 0.02247 | 0.02424 | 0.02542 | 0.02560 70 | 0.01690 | 0.01835 | 0.01985 | 0.02126 | 0.02153
29 | 0.01906 | 0.02166 | 0.02354 | 0.02487 | 0.02508 71 | 0.01662 | 0.01779 | 0.01904 | 0.02031 | 0.02056
30 | 0.01906 | 0.02166 | 0.02354 | 0.02487 | 0.02508 72 1 0.01662 | 0.01779 | 0.01904 | 0.02031 | 0.02056
31 | 0.01906 | 0.02166 | 0.02354 | 0.02487 | 0.02508 73 | 0.01662 | 0.01779 | 0.01904 | 0.02031 | 0.02056
32 | 0.01906 | 0.02166 | 0.02354 | 0.02487 | 0.02508 74 | 0.01662 | 0.01779 | 0.01904 | 0.02031 | 0.02056
33 0.01906 | 0.02166 | 0.02354 | 0.02487 | 0.02508 75 1 0.01662 | 0.01779 | 0.01904 | 0.02031 | 0.02056
34 | 0.01906 | 0.02166 | 0.02354 | 0.02487 | 0.02508 76 | 0.01662 | 0.01779 | 0.01904 | 0.02031 | 0.02056
35 | 0.01906 | 0.02166 | 0.02354 | 0.02487 | 0.02508 77 | 0.01662 | 0.01779 | 0.01904 | 0.02031 | 0.02056
36 | 0.01865 0.02118 | 0.02312 | 0.02456 | 0.02479 78 1 0.01635 | 0.01724 | 0.01820 | 0.01923 | 0.01944
37 | 0.01865 | 0.02118 | 0.02312 | 0.02456 | 0.02479 79 | 0.01635 | 0.01724 | 0.01820 | 0.01923 | 0.01944
38 | 0.01865 | 0.02118 | 0.02312 | 0.02456 | 0.02479 80 | 0.01635 | 0.01724 | 0.01820 | 0.01923 | 0.01944
39 | 0.01865 0.02118 | 0.02312 | 0.02456 | 0.02479 81 | 0.01635 | 0.01724 | 0.01820 | 0.01923 | 0.01944
40 | 0.01865 | 0.02118 | 0.02312 | 0.02456 | 0.02479 82 1 0.01635 | 0.01724 | 0.01820 | 0.01923 | 0.01944
41 | 0.01865 | 0.02118 | 0.02312 | 0.02456 | 0.02479 83 1 0.01635 | 0.01724 | 0.01820 | 0.01923 | 0.01944
42 | 0.01865 0.02118 | 0.02312 | 0.02456 | 0.02479 84 | 0.01635 | 0.01724 | 0.01820 | 0.01923 | 0.01944
Unit: cm
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Table 5.2.35 Gap width between fuel compact and graphite sleeve in appearance column of maximum fuel
temperature at EFPD 600 to 800

Iya PRE PREE JRIE Iova PRIE PRGE JRIE
600 H 700 H 800 H 600 H | 700 H | 800 H
Fr | b8 174 8 hha | FE | AA8 | h7A8 | k4
1 | 002295 | 0.02380 | 0.02462 43 | 0.02539 | 0.02615 | 0.02680
2 | 002295 | 0.02380 | 0.02462 44 1 0.02539 | 0.02615 | 0.02680
3 | 002295 | 0.02380 | 0.02462 45 [ 0.02539 | 0.02615 | 0.02680
4 | 002295 | 0.02380 | 0.02462 46 | 0.02539 | 0.02615 | 0.02680
5| 0.02295 | 0.02380 | 0.02462 47 | 0.02539 | 0.02615 | 0.02680
6 | 002295 | 0.02380 | 0.02462 48 | 0.02539 | 0.02615 | 0.02680
7 | 002295 | 0.02380 | 0.02462 49 | 0.02539 | 0.02615 | 0.02680
8 | 0.02529 | 0.02599 | 0.02668 50 | 0.02490 | 0.02570 | 0.02634
9 | 002529 | 0.02599 | 0.02668 51 | 0.02490 | 0.02570 | 0.02634
10 | 0.02529 | 0.02599 | 0.02668 52 | 0.02490 | 0.02570 | 0.02634
11 | 0.02529 | 0.02599 | 0.02668 53 | 0.02490 | 0.02570 | 0.02634
12 | 002529 | 0.02599 | 0.02668 54 | 0.02490 | 0.02570 | 0.02634
13 | 0.02529 | 0.02599 | 0.02668 55 | 0.02490 | 0.02570 | 0.02634
14 | 0.02529 | 0.02599 | 0.02668 56 | 0.02490 | 0.02570 | 0.02634
15 | 0.02615 | 0.02688 | 0.02772 57 | 0.02363 | 0.02453 | 0.02523
16 | 0.02615 | 0.02688 | 0.02772 58 | 0.02363 | 0.02453 | 0.02523
17 | 0.02615 | 0.02688 | 0.02772 59 | 0.02363 | 0.02453 | 0.02523
18 | 0.02615 | 0.02688 | 0.02772 60 | 0.02363 | 0.02453 | 0.02523
19 | 0.02615 | 0.02688 | 0.02772 61 |0.02363 | 0.02453 | 0.02523
20 | 0.02615 | 0.02688 | 0.02772 62 | 0.02363 | 0.02453 | 0.02523
21 | 0.02615 | 0.02688 | 0.02772 63 | 0.02363 | 0.02453 | 0.02523
22 | 0.02642 | 0.02723 | 0.02823 64 | 0.02276 | 0.02370 | 0.02446
23 | 0.02642 | 0.02723 | 0.02823 65 | 0.02276 | 0.02370 | 0.02446
24 | 002642 | 0.02723 | 0.02823 66 | 0.02276 | 0.02370 | 0.02446
25 | 0.02642 | 0.02723 | 0.02823 67 | 0.02276 | 0.02370 | 0.02446
26 | 0.02642 | 0.02723 | 0.02823 68 | 0.02276 | 0.02370 | 0.02446
27 | 0.02642 | 0.02723 | 0.02823 69 | 0.02276 | 0.02370 | 0.02446
28 | 0.02642 | 0.02723 | 0.02823 70 | 0.02276 | 0.02370 | 0.02446
29 | 0.02599 | 0.02668 | 0.02745 71 | 0.02173 | 0.02266 | 0.02347
30 | 0.02599 | 0.02668 | 0.02745 72 | 0.02173 | 0.02266 | 0.02347
31 | 0.02599 | 0.02668 | 0.02745 73 | 0.02173 | 0.02266 | 0.02347
32 | 0.02599 | 0.02668 | 0.02745 74 | 0.02173 | 0.02266 | 0.02347
33 | 0.02599 | 0.02668 | 0.02745 75 | 0.02173 | 0.02266 | 0.02347
34 | 0.02599 | 0.02668 | 0.02745 76 | 0.02173 | 0.02266 | 0.02347
35 | 0.02599 | 0.02668 | 0.02745 77 | 0.02173 | 0.02266 | 0.02347
36 | 0.02575 | 0.02650 | 0.02715 78 | 0.02044 | 0.02131 | 0.02209
37 | 0.02575 | 0.02650 | 0.02715 79 | 0.02044 | 0.02131 | 0.02209
38 | 0.02575 | 0.02650 | 0.02715 80 | 0.02044 | 0.02131 | 0.02209
39 | 0.02575 | 0.02650 | 0.02715 81 | 0.02044 | 0.02131 | 0.02209
40 | 0.02575 | 0.02650 | 0.02715 82 | 0.02044 | 0.02131 | 0.02209
41 | 0.02575 | 0.02650 | 0.02715 83 | 0.02044 | 0.02131 | 0.02209
42 | 002575 | 0.02650 | 0.02715 84 | 0.02044 | 0.02131 | 0.02209

Unit: cm
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Table 5.2.36 Maximum fuel temperatures and peaking factors at EFPD 0

hT L P s pp J I VATRT AT TN
e 1 ’ L | RREIRE (CO) JREHR BRI (O)
1 0.987 1.129 1.114 1120.6 1287.0
2 0.987 1.123 1.108 1117.6 1283.8
3 0.904 1.131 1.022 1071.5 1230.2
4 1.031 1.179 1.216 1242.8 14304
5 0.906 1.129 1.023 1072.0 1230.8
6 1.039 1.142 1.186 1209.5 1390.4
7 1.037 1.162 1.205 1226.4 1408.5
8 1.040 1.141 1.187 1210.0 1391.0
9 1.033 1.179 1.218 1244.0 1431.8
10 1.037 1.162 1.205 1226.2 1408.3
Table 5.2.37 Maximum fuel temperatures and peaking factors at EFPD 1
hT L P p P.p J I VATRT AT TN
el 1 ’ V| e EIEE (CO) B B (°C)
1 0.987 1.132 1.117 1134.1 1299.3
2 0.987 1.127 1.112 1131.7 1296.8
3 0.906 1.136 1.029 1085.0 1242.7
4 1.034 1.180 1.220 1255.4 1441.8
5 0.908 1.135 1.030 1085.3 1243.0
6 1.040 1.148 1.194 1223.5 1403.2
7 1.032 1.159 1.196 1231.2 1411.6
8 1.040 1.148 1.195 1237.2 1421.3
9 1.035 1.180 1.221 1256.5 1443.0
10 1.033 1.159 1.197 1231.3 1411.7
Table 5.2.38 Maximum fuel temperatures and peaking factors at EFPD 10
5T L p p P.p J I VATRT AT TN
wwT 1 ’ V2| ReHERIEE (CO) REHR B (°C)
1 0.988 1.135 1.121 1156.0 1325.0
2 0.988 1.131 1.117 1154.1 1323.0
3 0.906 1.139 1.032 1103.2 1263.9
4 1.035 1.180 1.221 1272.1 1461.3
5 0.908 1.138 1.033 1103.5 1264.2
6 1.040 1.153 1.199 1243.2 1425.9
7 1.030 1.157 1.192 1243.6 1426.3
8 1.040 1.153 1.199 1243.6 1426.4
9 1.036 1.180 1.222 1273.1 1462.4
10 1.030 1.157 1.192 1243.6 1426.2
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Table 5.2.39 Maximum fuel temperatures and peaking factors at EFPD 30

hT L P s pp J I VATRT A T T UL
e 1 ’ L | RREIRE (CO) JREHR BRI (O)
1 0.994 1.139 1.132 1169.9 1345.0
2 0.994 1.135 1.128 1168.0 1343.1
3 0.910 1.137 1.035 1108.8 1273.8
4 1.031 1.178 1.215 1270.5 1462.9
5 0911 1.136 1.036 1109.1 1274.2
6 1.036 1.157 1.199 1247.1 1434.0
7 1.026 1.154 1.184 1240.9 1426.2
8 1.037 1.156 1.199 1247.4 14344
9 1.032 1.178 1.216 1271.4 1463.9
10 1.026 1.154 1.184 1240.8 1426.2
Table 5.2.40 Maximum fuel temperatures and peaking factors at EFPD 60
hT L P p P.p J I VATRT A T T UL
el 1 ’ V| e EIEE (CO) B B (°C)
1 1.002 1.143 1.146 1180.5 1362.4
2 1.003 1.140 1.142 1178.8 1360.6
3 0.915 1.134 1.038 1109.8 1279.6
4 1.028 1.173 1.205 1261.8 1457.5
5 0.916 1.133 1.038 1110.1 1279.8
6 1.033 1.161 1.199 1246.5 1438.3
7 1.021 1.149 1.174 1231.2 1419.3
8 1.033 1.161 1.199 1246.8 1438.5
9 1.029 1.173 1.207 1262.7 1458.5
10 1.021 1.149 1.174 1231.3 14194
Table 5.2.41 Maximum fuel temperatures and peaking factors at EFPD 100
5T L p p P.p J I VATRT A T T UL
wwT 1 ’ V2| ReHERIEE (CO) REHR B (°C)
1 1.011 1.148 1.160 1188.0 1377.0
2 1.011 1.145 1.157 1186.4 1375.3
3 0.920 1.130 1.040 11074 1281.7
4 1.024 1.167 1.194 1248.5 1447.0
5 0.921 1.129 1.040 1107.6 1281.9
6 1.029 1.165 1.199 1242.9 1439.4
7 1.016 1.143 1.161 1217.2 1407.8
8 1.029 1.165 1.199 1243.1 1439.6
9 1.025 1.167 1.195 1249.3 1447.9
10 1.016 1.143 1.161 1217.3 1407.9
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Table 5.2.42 Maximum fuel temperatures and peaking factors at EFPD 200

N P s pp J I VATRT AT TN
&5 1 ’ LU | BRBHRSIRE (C) JRELER SR (°C)
1 1.026 1.156 1.187 1185.0 1385.1
2 1.026 1.153 1.183 1183.4 1383.4
3 0.930 1.118 1.040 1085.6 1266.2
4 1.015 1.150 1.168 1202.3 1403.7
5 0.931 1.117 1.040 1085.9 1266.5
6 1.020 1.174 1.198 1221.3 1425.5
7 1.007 1.127 1.134 1176.0 1369.4
8 1.021 1.174 1.198 1221.6 1425.8
9 1.016 1.150 1.168 1202.5 1404.0
10 1.007 1.127 1.134 1176.0 1369.3
Table 5.2.43 Maximum fuel temperatures and peaking factors at EFPD 300
N P p P.p J I VATRT AT TN
F 7 1 ’ V| e EIEE (CO) R R (°C)
1 1.037 1.162 1.205 1172.4 1377.1
2 1.037 1.158 1.201 1170.7 1375.4
3 0.938 1.110 1.040 1072.6 1257.8
4 1.009 1.161 1.172 1184.3 1389.8
5 0.939 1.110 1.042 1073.7 1259.0
6 1.015 1.182 1.199 1199.5 1407.0
7 1.001 1.125 1.125 1144.2 1339.6
8 1.015 1.182 1.200 1199.9 1407.4
9 1.010 1.161 1.173 1184.6 1390.1
10 1.001 1.124 1.125 1144.1 1339.4
Table 5.2.44 Maximum fuel temperatures and peaking factors at EFPD 400
N p p P.p J T VATRT AT TN
F 7 1 ’ V2| ReHERIEE (CO) R R (°C)
1 1.040 1.163 1.209 1162.8 1350.9
2 1.040 1.159 1.206 1160.6 1348.4
3 0.942 1.113 1.049 1056.4 1242.2
4 1.007 1.170 1.178 1211.2 1376.8
5 0.943 1.114 1.051 1057.3 1243.3
6 1.012 1.187 1.201 1225.7 1392.9
7 0.998 1.133 1.131 1165.3 1323.5
8 1.013 1.187 1.202 1226.0 1393.2
9 1.007 1.170 1.178 1211.3 1376.9
10 0.998 1.133 1.131 1165.2 1323.3

,82,




JAEA-Technology 2012-019

Table 5.2.45 Maximum fuel temperatures and peaking factors at EFPD 500

15 L P s pp J I VATRT AT TUH N
&5 1 ’ L2 | RRHEEIRE (CC) B ERRE (°C)
1 1.034 1.160 1.199 1166.8 1331.5
2 1.034 1.157 1.197 1165.2 1329.7
3 0.943 1.115 1.051 1064.7 1213.1
4 1.008 1.175 1.184 1231.6 1405.0
5 0.944 1.115 1.053 1065.4 1213.9
6 1.013 1.189 1.204 1243.0 1417.6
7 1.001 1.138 1.140 1187.5 1352.9
8 1.014 1.188 1.205 1243.3 1417.9
9 1.008 1.175 1.184 1231.7 1405.1
10 1.001 1.138 1.140 1187.4 1352.7
Table 5.2.46 Maximum fuel temperatures and peaking factors at EFPD 600
15 L P p P.p J I VATRT AT TUH D
F 7 1 ’ V| BB ERIRE (CO) R R (°C)
1 1.017 1.155 1.175 1143.1 1297.2
2 1.017 1.153 1.173 1141.7 1295.9
3 0.939 1.119 1.051 1054.5 1211.7
4 1.015 1.181 1.199 1231.5 1404.2
5 0.940 1.119 1.052 1055.0 1212.4
6 1.020 1.189 1.212 1238.2 1411.5
7 1.008 1.144 1.153 1188.4 1353.6
8 1.020 1.188 1.212 1238.4 1411.7
9 1.016 1.181 1.199 1231.5 1404.2
10 1.008 1.144 1.152 1188.3 1353.4
Table 5.2.47 Maximum fuel temperatures and peaking factors at EFPD 700
15 I p p P.p J I VATRT AT TUH D
F 7 1 ’ V| BB ERIREE (CO) R R (°C)
1 1.002 1.150 1.152 1117.4 1284.1
2 1.002 1.148 1.151 1116.2 1283.1
3 0.935 1.124 1.050 1041.3 1222.4
4 1.024 1.187 1.215 1220.6 1387.7
5 0.935 1.124 1.051 1041.5 1222.6
6 1.027 1.188 1.220 1221.8 1389.0
7 1.012 1.149 1.163 1177.0 1337.3
8 1.027 1.188 1.220 1221.9 1389.1
9 1.024 1.187 1.215 1220.6 1387.7
10 1.012 1.149 1.163 1176.9 1337.2
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Table 5.2.48 Maximum fuel temperatures and peaking factors at EFPD 800

P p Pp J v VATRT AT TR N
! ? VU BRI (C) PREHR TR (°C)
1 0.992 1.145 1.136 11104 1267.8
2 0.992 1.144 1.135 1109.9 1267.3
3 0.932 1.125 1.049 1038.2 1218.1
4 1.030 1.189 1.225 1214.8 1381.9
5 0.933 1.125 1.049 1038.2 1218.1
6 1.031 1.186 1.223 12124 1377.2
7 1.016 1.152 1.170 1171.3 1332.6
8 1.031 1.186 1.223 1212.5 1377.3
9 1.029 1.189 1.224 1214.7 1381.6
10 1.016 1.152 1.170 1171.2 13324

,84,




JAEA-Technology 2012-019

Fig.5.2.1 TEMDIM analysis domain in radial direction.
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Fig. 5.2.2 TEMDIM analysis model of fuel temperature calculation.

_85_



JAEA-Technology 2012-019

A

Tgin /O

TN
N ATN ATHATY AT |

_________________F___
,;mmuummu;mmmﬂ%
.
R

RIKTLRG

w
FrvJ

H%\%’ax =7
% i :’E‘%\ o3 i YA/ M N

T ¢ O\ 52

> B
7Y

A

Fig. 5.2.3 Concept of fuel temperature estimation.
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Fig. 5.2.4 Axial temperature distribution in appearance channel of nominal max. fuel temperature

at EFPD 0.
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Fig. 5.2.5 Axial temperature distribution in appearance channel of systematic random max. fuel temperature
at EFPD 0.
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Fig. 5.2.6 Axial temperature distribution in appearance channel of nominal max. fuel temperature

at EFPD 1.
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Fig. 5.2.7 Axial temperature distribution in appearance channel of systematic random max. fuel temperature
at EFPD 1.
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Fig. 5.2.8 Axial temperature distribution in appearance channel of nominal max. fuel temperature

at EFPD 10.
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Fig. 5.2.9 Axial temperature distribution in appearance channel of systematic random max. fuel temperature
at EFPD 10.

,89,



JAEA-Technology 2012-019

348
X7 5, 5%
X
290
£ %,
o 232
c
Re)
)]
g
< 174
=)
S Column 9
<
2 116
[0}
T
X Coolant
A Graphite sleeve outer surface
58 I A Graphite sleeve inner surface
® Fuel compact outer surface
O Fuel compact inner surface
0 1 1 1

0 200 400 600 800 1,000 1,200 1,400 1,600
Temperature (°C)

Fig. 5.2.10 Axial temperature distribution in appearance channel of nominal max. fuel temperature

at EFPD 30.
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Fig. 5.2.11 Axial temperature distribution in appearance channel of systematic random max. fuel temperature
at EFPD 30.
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Fig. 5.2.12 Axial temperature distribution in appearance channel of nominal max. fuel temperature

at EFPD 60.
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Fig. 5.2.13 Axial temperature distribution in appearance channel of systematic random max. fuel temperature
at EFPD 60.
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Fig. 5.2.14 Axial temperature distribution in appearance channel of nominal max. fuel temperature
at EFPD 100.
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Fig. 5.2.15 Axial temperature distribution in appearance channel of systematic random max. fuel temperature
at EFPD 100.
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Fig. 5.2.16 Axial temperature distribution in appearance channel of nominal max. fuel temperature
at EFPD 200.
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Fig. 5.2.17 Axial temperature distribution in appearance channel of systematic random max. fuel temperature
at EFPD 200.
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Fig. 5.2.18 Axial temperature distribution in appearance channel of nominal max. fuel temperature

at EFPD 300.
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Fig. 5.2.19 Axial temperature distribution in appearance channel of systematic random max. fuel temperature
at EFPD 300.
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Fig. 5.2.20 Axial temperature distribution in appearance channel of nominal max. fuel temperature

at EFPD 400.
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Fig. 5.2.21 Axial temperature distribution in appearance channel of systematic random max. fuel temperature
at EFPD 400.
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Fig. 5.2.22 Axial temperature distribution in appearance channel of nominal max. fuel temperature

at EFPD 500.
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Fig. 5.2.23 Axial temperature distribution in appearance channel of systematic random max. fuel temperature
at EFPD 500.
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Fig. 5.2.24 Axial temperature distribution in appearance channel of nominal max. fuel temperature
at EFPD 600.
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Fig. 5.2.25 Axial temperature distribution in appearance channel of systematic random max. fuel temperature
at EFPD 600.
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Fig. 5.2.26 Axial temperature distribution in appearance channel of nominal max. fuel temperature

at EFPD 700.
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Fig. 5.2.27 Axial temperature distribution in appearance channel of systematic random max. fuel temperature
at EFPD 700.
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Fig. 5.2.28 Axial temperature distribution in appearance channel of nominal max. fuel temperature
at EFPD 800.
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Fig. 5.2.29 Axial temperature distribution in appearance channel of systematic random max. fuel temperature
at EFPD 800.
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Table 6.1 Analysis conditions for steady state

Conditions Values
50 MW (Nominal)
Reactor thermal power -
51.25 MW (Conservative)
Coolant pressure 4.0 MPa

325°C (Nominal)
345°C (Conservative)
Core flow rate 19.9 kg/s

Core inlet temperature

Table 6.2 Power distribution used in depressurization accident analysis (1/5)

(a) EFPD 1

Place R2 R3 R4

Layer-1 Upper part 0.0173 0.0160 0.0587

Lower part 0.0274 0.0255 0.0880

Upper part 0.0271 0.0253 0.0894

Layer-2 Lower part 0.0275 0.0256 0.0907

Upper part 0.0192 0.0176 0.0644

Layer-3 Lower part 0.0181 0.0164 0.0591

Upper part 0.0150 0.0136 0.0489

Layer-4 Lower part 0.0132 0.0119 0.0432

Laver-5 Upper part 0.0105 0.00968 0.0262

Y Lower part 0.00887 0.00820 0.0224

Laver-6 Upper part 0.00675 0.00623 0.0168

Y Lower part 0.00582 0.00535 0.0141
(b) EFPD 10

Place R2 R3 R4

Laver.| Upper part 0.0198 0.0183 0.0653

Y Lower part 0.0294 0.0273 0.0935

Upper part 0.0282 0.0263 0.0922

Layer-2 Lower part 0.0279 0.0260 0.0915

Upper part 0.0191 0.0175 0.0638

Layer-3 Lower part 0.0176 0.0160 0.0576

Upper part 0.0143 0.0130 0.0466

Layer-4 Lower part 0.0123 0.0111 0.0402

Lavers Upper part 0.00954 0.00879 0.0238

Y Lower part 0.00790 0.00731 0.0200

Laver-6 Upper part 0.00591 0.00545 0.0148

Y Lower part 0.00503 0.00463 0.0122
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Table 6.2 Power distribution used in depressurization accident analysis (2/5)

(c) EFPD 30
Place R2 R3 R4
Laver.] Upper part 0.0192 0.0177 0.0633
Y Lower part 0.0288 0.0267 0.0910
Upper part 0.0280 0.0261 0.0909
Layer-2 Lower part 0.0281 0.0262 0.0909
Upper part 0.0196 0.0178 0.0643
Layer-3 Lower part 0.0182 0.0164 0.0584
Upper part 0.0148 0.0133 0.0474
Layer-4 Lower part 0.0126 0.0114 0.0410
Lavers Upper part 0.00982 0.00903 0.0244
Y Lower part 0.00810 0.00747 0.0204
Lavert Upper part 0.00603 0.00555 0.0150
Y Lower part 0.00512 0.00470 0.0124
(d) EFPD 60
Place R2 R3 R4
Laver-1 Upper part 0.0183 0.0169 0.0602
Y Lower part 0.0276 0.0256 0.0870
Upper part 0.0275 0.0255 0.0884
Layer-2 Lower part 0.0280 0.0259 0.0896
Upper part 0.0200 0.0182 0.0647
Layer-3 Lower part 0.0188 0.0169 0.0594
Upper part 0.0155 0.0139 0.0488
Layer-4 Lower part 0.0133 0.0120 0.0425
Laver-5 Upper part 0.0104 0.00955 0.0256
Y Lower part 0.00861 0.00792 0.0215
Laver-6 Upper part 0.00642 0.00590 0.0159
Y Lower part 0.00546 0.00500 0.0131
(¢) EFPD 100
Place R2 R3 R4
Laver.] Upper part 0.0172 0.0159 0.0567
Y Lower part 0.0261 0.0242 0.0822
Upper part 0.0268 0.0248 0.0852
Layer-2 Lower part 0.0278 0.0256 0.0878
Layer-3 Upper part 0.0204 0.0184 0.0649
Lower part 0.0194 0.0174 0.0604
Upper part 0.0163 0.0146 0.0505
Layer-4 Lower part 0.0142 0.0127 0.0445
Layerss Upper part 0.0112 0.0102 0.0273
Lower part 0.00931 0.00854 0.0231
Laverst Upper part 0.00699 0.00640 0.0172
Y Lower part 0.00595 0.00544 0.0142
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(f) EFPD 200
Place R2 R3 R4
Layer] Upper part 0.0130 0.0120 0.0439
Lower part 0.0213 0.0198 0.0679
Layar2 Upper part 0.0243 0.0224 0.0763
Lower part 0.0269 0.0247 0.0832
Upper part 0.0211 0.0190 0.0656
Layer-3 Lower part 0.0210 0.0188 0.0639
Upper part 0.0185 0.0165 0.0559
Layer-4 Lower part 0.0167 0.0149 0.0512
Upper part 0.0137 0.0124 0.0328
Layer-5 Lower part 0.0116 0.0106 0.0285
Lavert Upper part 0.00893 0.00814 0.0216
Y Lower part 0.00770 0.00700 0.0181
(2) EFPD 300
Place R2 R3 R4
Laver-1 Upper part 0.0100 0.00927 0.0348
Y Lower part 0.0178 0.0165 0.0572
Upper part 0.0223 0.0205 0.0692
Layer-2 Lower part 0.0261 0.0238 0.0793
Upper part 0.0213 0.0192 0.0656
Layer-3 Lower part 0.0219 0.0196 0.0662
Upper part 0.0200 0.0178 0.0598
Layer-4 Lower part 0.0186 0.0165 0.0562
Upper part 0.0156 0.0141 0.0372
Layer-5 Lower part 0.0135 0.0124 0.0329
Layer-6 Upper part 0.0106 0.00961 0.0254
Lower part 0.00922 0.00836 0.0215
(h) EFPD 400
Place R2 R3 R4
Laver.] Upper part 0.00792 0.00733 0.0283
Y Lower part 0.0151 0.0140 0.0490
Upper part 0.0206 0.0190 0.0636
Layer-2 Lower part 0.0251 0.0229 0.0760
Upper part 0.0210 0.0191 0.0653
Layer-3 Lower part 0.0222 0.0200 0.0678
Upper part 0.0209 0.0187 0.0629
Layer-4 Lower part 0.0199 0.0178 0.0603
Upper part 0.0171 0.0156 0.0408
Layer-5 Lower part 0.0151 0.0138 0.0365
Layers Upper part 0.0120 0.0109 0.0287
Lower part 0.0106 0.00960 0.0246
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Table 6.2 Power distribution used in depressurization accident analysis (4/5)

(i) EFPD 500

Place R2 R3 R4

Laver.] Upper part 0.00640 0.00593 0.0236
Y Lower part 0.0129 0.0120 0.0424
Upper part 0.0189 0.0175 0.0589

Layer-2 Lower part 0.0238 0.0219 0.0729
Layer-3 Upper part 0.0203 0.0186 0.0647
Lower part 0.0219 0.0200 0.0688

Upper part 0.0212 0.0192 0.0655

Layer-4 Lower part 0.0208 0.0188 0.0640
Upper part 0.0184 0.0168 0.0442

Layer-5 Lower part 0.0166 0.0152 0.0402
Upper part 0.0134 0.0122 0.0320

Layer-6 Lower part 0.0119 0.0108 0.0278

(j) EFPD 600

Place R2 R3 R4

Laver-1 Upper part 0.00837 0.00777 0.0293
Y Lower part 0.0149 0.0139 0.0484
Upper part 0.0197 0.0184 0.0620

Layer-2 Lower part 0.0234 0.0218 0.0734
Upper part 0.0192 0.0179 0.0635

Layer-3 Lower part 0.0203 0.0189 0.0667
Upper part 0.0197 0.0182 0.0633

Layer-4 Lower part 0.0194 0.0178 0.0618
Upper part 0.0174 0.0161 0.0427

Layer-5 Lower part 0.0159 0.0147 0.0391
Upper part 0.0131 0.0119 0.0314

Layer-6 Lower part 0.0118 0.0107 0.0274

(k) EFPD 700

Place R2 R3 R4
Laver-l Upper part 0.0124 0.0116 0.0407
Y Lower part 0.0177 0.0166 0.0570
Upper part 0.0210 0.0196 0.0667
Layer-2 Lower part 0.0233 0.0219 0.0744
Upper part 0.0181 0.0171 0.0616

Layer-3 Lower part 0.0187 0.0176 0.0631
Upper part 0.0178 0.0167 0.0593
Layer-4 Lower part 0.0175 0.0163 0.0577
Upper part 0.0158 0.0148 0.0398
Layer-5 Lower part 0.0147 0.0136 0.0366
Upper part 0.0122 0.0112 0.0297

Layer-6 Lower part 0.0111 0.0101 0.0261
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Table 6.2 Power distribution used in depressurization accident analysis (5/5)

() EFPD 800

Place R2 R3 R4
Loyet1 T overpar 00158 Gor77 00608
Loyer2 [0 o002 Gnis 070
Loyers [ e pan | 0017% G0167 00610
Loyer4 e b 00168 TS 00557
LoyerS | Foverpur 00142 00155 00360
Loyer§ | Foverpa | 00112 30102 00265

Table 6.3 Fast neutron fluences used in depressurization accident analysis (1/6)

(a) EFPD 10 (x10* n/m?)

Position R1 R2 R3 R4 SR PR
Mesh# 2 3 4 5 6 7 8 9 10 11 12

UR 7 0.00 | 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00
8 0.00 | 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00

L1 9 0.01 | 0.02 | 0.02 [ 0.01 [ 0.01 [ 0.01 | 0.01 | 0.00 | 0.00 | 0.00 [ 0.00
10 0.02 | 0.02 | 0.02 [ 0.02 [ 0.02 | 0.02 | 0.02 | 0.00 | 0.00 | 0.00 [ 0.00

L2 11 0.02 | 0.03 | 0.03 [ 0.02 [ 0.02 | 0.02 | 0.02 | 0.00 | 0.00 | 0.00 [ 0.00
12 0.02 | 0.02 | 0.02 [ 0.02 [ 0.02 | 0.02 | 0.02 | 0.00 | 0.00 | 0.00 [ 0.00

13 13 0.01 | 0.02 | 0.02 [ 0.02 [ 0.02 | 0.02 | 0.02 | 0.00 | 0.00 [ 0.00 [ 0.00
14 0.01 | 0.02 | 0.02 [ 0.01 [ 0.01 [ 0.02 | 0.02 | 0.00 | 0.00 | 0.00 [ 0.00

14 15 0.01 | 0.01 | 0.01 [ 0.01 [ 0.01 [ 0.01 | 0.01 | 0.00 | 0.00 | 0.00 [ 0.00
16 0.01 | 0.01 | 0.01 [ 0.01 [ 0.01 [ 0.01 | 0.01 | 0.00 | 0.00 | 0.00 [ 0.00

L5 17 0.01 | 0.01 | 0.01 [ 0.01 [ 0.01 [ 0.01 | 0.01 | 0.00 | 0.00 | 0.00 [ 0.00
18 0.01 | 0.01 | 0.01 [ 0.01 [ 0.01 [ 0.01 | 0.01 | 0.00 | 0.00 [ 0.00 [ 0.00

L6 19 0.00 | 0.01 | 0.01 [ 0.00 [ 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00
20 0.00 | 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00

21 0.00 | 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00

LR 22 0.00 | 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00
23 0.00 | 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00

24 0.00 | 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00

See Fig.6.2 for Mesh #.
(UR: Upper reflector, L: Layer, LR: Lower reflector, R: Ring, SR: Side reflector, PR: Permanent reflector)
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Table 6.3 Fast neutron fluences used in depressurization accident analysis (2/6)

(b) EFPD 30 (x10* n/m?)
Position Rl R2 R3 R4 SR PR
Mesh# 2 3 4 5 6 7 8 9 10 11 12
UR 7 0.00 |0.00 [0.00 |0.00 |0.00 |0.00 {000 |0.00 |[0.00 |0.00 |0.00
8 0.01 [0.01 [001 |0.01 ]0.01 |[0.01 {001 |0.00 |[0.00 |0.00 |0.00
L1 9 0.03 [0.05 [005 |0.04 ]0.04 [0.05 [005 ]0.01 |[0.00 |0.00 |0.00
10 0.05 [0.08 [0.08 |0.06 |0.06 |0.07 {007 |0.01 |[0.00 |0.00 |0.00
L2 11 0.06 |[0.08 [0.08 |0.07 ]0.07 {0.07 {007 |]0.01 |[0.00 |0.00 |0.00
12 0.05 [0.08 [0.08 |0.06 |0.06 |0.07 {007 |0.01 |[0.00 |0.00 |0.00
L3 13 0.04 [0.06 [0.06 |0.05 |]0.05 |0.05 [005 |]0.01 |[0.00 |0.00 |0.00
14 0.03 [0.05 [005 |0.04 ]0.04 [0.04 [004 |]0.01 [0.00 |0.00 |0.00
L4 15 0.03 [0.04 [004 |0.03 ]0.03 |0.04 [004 |0.01 |[0.00 |0.00 |0.00
16 0.02 [0.03 [003 |0.03 ]0.03 |[0.03 {003 |]0.01 |[0.00 |0.00 |0.00
L5 17 0.02 10.03 [003 |0.02 ]0.02 |0.02 {002 |0.00 |0.00 |0.00 |0.00
18 0.02 [0.02 [002 |0.02 ]0.02 |0.02 {002 |0.00 |[0.00 |0.00 |0.00
L6 19 0.01 [0.02 [002 |0.01 ]0.01 [0.01 {001 |]0.00 |[0.00 |0.00 |0.00
20 0.01 (001 [001 |0.01 J]0.01 |0.01 {001 |0.00 |[0.00 |0.00 |0.00
21 0.00 |0.00 [0.00 |0.00 ]0.00 |0.00 {000 |0.00 |[0.00 |0.00 |0.00
LR 22 0.00 |0.00 [0.00 |0.00 |0.00 |0.00 {000 |0.00 |0.00 |0.00 |0.00
23 0.00 |0.00 [0.00 |0.00 ]0.00 |0.00 {000 |0.00 |[0.00 |0.00 |0.00
24 0.00 | 0.00 {0.00 |0.00 |0.00 |{0.00 [0.00 |0.00 |[0.00 |0.00 |0.00
See Fig.6.2 for Mesh #.

(UR: Upper reflector, L: Layer, LR: Lower reflector, R: Ring, SR: Side reflector, PR: Permanent reflector)

(¢) EFPD 60 (x10% n/m?)
Position R1 R2 R3 R4 SR PR
Mesh# 2 3 4 5 6 7 8 9 10 11 12
UR 7 0.00 ]0.00 | 0.00 |0.00 [0.00 [0.00 [0.00 |000 |0.00 |0.00 [0.00
8 0.01 ]10.01 |0.01 |[0.01 {001 [0.01 {001 |0.00 |0.00 |0.00 [0.00
L1 9 0.07 ]10.10 | 0.10 | 0.08 [0.08 [0.09 [0.09 |0.02 |000 |0.00 [0.00
10 0.11 ]10.16 |0.16 |0.13 [0.13 [0.14 [0.14 |0.02 |0.00 | 0.00 [0.00
D 11 0.11 ]10.16 |0.16 |0.13 [0.13 [0.14 [0.14 |0.03 |0.00 | 0.00 [0.00
12 0.10 1 0.15 | 0.15 | 012 {012 [0.14 [0.14 |0.02 |0.00 |]0.00 [0.00
3 13 0.08 ]0.12 |0.12 |0.10 [0.10 [0.11 [O0.11 |0.02 |0.00 |0.00 [0.00
14 0.07 ]10.10 | 0.10 | 0.08 [0.08 [0.09 [0.09 |0.02 |000 |0.00 [0.00
L4 15 0.06 |0.08 |0.08 |0.07 {007 [007 [007 [001 |0.00 |0.00 [0.00
16 0.05 ]10.07 | 0.07 |0.06 [0.06 [0.06 |[0.06 |001 |000 |0.00 [0.00
Ls 17 0.04 ]10.06 |0.06 |0.04 [0.04 [004 [004 |001 |000 |0.00 [0.00
18 0.03 ]10.05 |0.05 [0.03 {003 [003 [003 |001 |000 |0.00 [0.00
L6 19 0.03 ]10.03 ]0.03 |0.03 {003 [0.02 [002 |000 |000 |0.00 [0.00
20 0.02 ]10.02 ]0.02 |0.02 {002 [002 [002 |000 |000 |0.00 [0.00
21 0.00 |]0.00 | 0.00 | 0.00 [0.00 [0.00 [0.00 |0.00 |000 |0.00 [0.00
LR 22 0.00 ]0.00 | 0.00 |0.00 [0.00 [0.00 [0.00 |000 |000 |0.00 [0.00
23 0.00 | 0.00 | 0.00 |0.00 [{0.00 [0.00 |[0.00 |0.00 |000 |0.00 [0.00
24 0.00 | 0.00 | 0.00 | 0.00 [0.00 [0.00 |[0.00 |0.00 |0.00 |0.00 [0.00
See Fig.6.2 for Mesh #.

(UR: Upper reflector, L: Layer, LR: Lower reflector, R: Ring, SR: Side reflector, PR: Permanent reflector)
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Table 6.3 Fast neutron fluences used in depressurization accident analysis (3/6)

(d) EFPD 100 (x10* n/m?)

Position R1 R2 R3 R4 SR PR
Mesh# 2 3 4 5 6 7 8 9 10 11 12
UR 7 0.00 |0.00 [0.00 |0.00 |0.00 |0.00 {000 |0.00 |[0.00 |0.00 |0.00
8 0.02 [0.02 [002 |0.02 ]0.02 |0.02 {002 |]0.00 |[0.00 |0.00 |0.00
L1 9 011 ]0.17 [0.17 |013 ]0.13 |0.15 [0.15 ]0.03 |[0.00 |0.00 |0.00
10 0.17 1025 025 1020 [0.20 |]0.22 {022 [0.04 |0.00 |0.00 |0.00
L2 11 0.18 1027 [027 022 1022 024 {024 |0.04 |[0.00 |0.00 |0.00
12 0.17 1025 025 1021 [021 1023 {023 [0.04 |0.00 |0.00 |0.00
3 13 0.14 (020 [020 |0.17 ]0.17 |0.18 [0.18 | 0.03 |0.00 |0.00 |0.00
14 012 ]0.17 [0.17 |0.14 ]10.14 |0.15 {015 ]0.03 [0.00 |0.00 |0.00
L4 15 0.10 [0.15 {015 1012 [0.12 013 [0.13 [0.02 |0.00 |]0.00 |0.00
16 0.09 (012 [0.12 |0.10 ]0.10 |0.11 [0.11 ]0.02 [0.00 |0.00 |0.00
L5 17 0.07 10.10 [0.10 | 0.08 ]0.08 |0.07 {007 |0.01 |[0.00 |0.00 |0.00
18 0.06 [0.08 [0.08 |0.06 |0.06 |0.06 [006 |0.01 |0.00 |0.00 |0.00
L6 19 0.04 [0.06 [0.06 |0.05 ]0.05 [0.04 [004 |]0.01 |[0.00 |0.00 |0.00
20 0.03 [0.04 [004 |0.03 ]0.03 |0.03 [003 |0.01 |[0.00 |0.00 |0.00
21 0.01 [0.01 [001 |0.01 ]0.01 |{0.00 {000 |0.00 |[0.00 |0.00 |0.00
LR 22 0.01 (001 [001 |0.01 J]0.01 |0.00 {000 |0.00 |0.00 |0.00 |0.00
23 0.00 |0.00 [0.00 |0.00 ]0.00 |0.00 {000 |0.00 |[0.00 |0.00 |0.00
24 0.00 | 0.00 {0.00 |0.00 |0.00 |{0.00 [0.00 |0.00 |[0.00 |0.00 |0.00

See Fig.6.2 for Mesh #.

(UR: Upper reflector, L: Layer, LR: Lower reflector, R: Ring, SR: Side reflector, PR: Permanent reflector)

() EFPD 200 (x10% n/m?)
Position R1 R2 R3 R4 SR PR
Mesh# 2 3 4 5 6 7 8 9 10 11 12
UR 7 0.00 [0.00 [0.00 [0.00 [0.00 |0.00 |0.00 |0.00 |0.00 |0.00 [0.00
8 0.03 1003 [{0.03 003 [0.03 |]0.03 [0.03 |[0.01 |0.00 |0.00 |0.00
L1 9 020 [030 [030 [024 |024 |0.28 |10.28 |0.05 |0.00 |0.00 |0.00
10 032 (047 [047 [038 |038 |042 |042 |0.07 |0.00 |0.00 [0.00
L2 11 036 [051 [051 [042 | 042 | 045 1045 |0.08 |0.00 |0.00 |0.00
12 035 [051 [051 [041 |041 |044 1044 |0.08 |0.00 |0.00 |0.00
13 13 030 1042 1042 (034 (034 [036 | 036 | 0.07 |0.00 [0.00 |0.00
14 026 [037 [037 [030 (030 |0.32 |0.32 |0.06 |0.00 |0.00 [0.00
L4 15 022 (032 (032 [025 [025 ]0.27 |10.27 |0.05 |0.00 |0.00 [0.00
16 0.19 (027 [027 [022 022 ]0.23 1023 |0.04 |0.00 |0.00 |0.00
L5 17 0.16 [022 (022 [0.17 |[0.17 |]0.16 |0.16 | 0.03 |0.00 | 0.00 | 0.00
18 0.13 ]10.18 | 0.18 [0.14 [0.14 [0.13 | 0.13 | 0.02 | 0.00 [ 0.00 | 0.00
L6 19 0.10 [0.14 [0.14 [0.11 |0.11 | 0.10 |0.10 | 0.02 |0.00 | 0.00 | 0.00
20 0.07 |0.10 [0.10 [ 0.07 |0.07 | 0.07 |0.07 |0.01 |0.00 |0.00 [0.00
21 0.01 [001 [0.01 [0.01 |0.01 |0.01 |]0.01 |0.00 |0.00 |0.00 [0.00
LR 22 0.01 [001 [0.01 [0.01 |[0.01 |0.01 |]0.01 |0.00 |0.00 |0.00 [0.00
23 0.00 | 0.00 {0.00 | 0.00 [0.00 |0.00 [0.00 |[0.00 |0.00 |]0.00 |0.00
24 0.00 [0.00 [0.00 [0.00 |[0.00 |0.00 |0.00 |0.00 |0.00 |0.00 [0.00
See Fig.6.2 for Mesh #.

(UR: Upper reflector, L: Layer, LR: Lower reflector, R: Ring, SR: Side reflector, PR: Permanent reflector)
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Table 6.3 Fast neutron fluences used in depressurization accident analysis (4/6)

(f) EFPD 300 (x10* n/m?)
Position R1 R2 R3 R4 SR PR
Mesh# 2 3 4 5 6 7 8 9 10 11 12
UR 7 0.00 | 0.00 {0.00 | 0.00 [0.00 |0.00 [0.00 [0.00 |0.00 |]0.00 |0.00
8 0.04 |[0.05 [0.05 |004 [0.04 |004 [0.04 |[0.01 |0.00 |0.00 |0.00
L1 9 027 (041 {041 |033 [033 |038 [0.38 |0.06 |0.00 |0.00 |0.00
10 044 |0.66 | 0.66 | 053 [0.53 058 [0.58 [0.10 |0.00 |0.00 |0.00
L2 11 052 (074 10.74 1060 [0.60 |0.65 [0.65 |0.12 |0.00 | 0.00 | 0.00
12 052 075 075 1061 [0.61 |0.65 [0.65 |[0.12 |0.00 |0.00 |0.00
3 13 045 064 {064 |052 [052 1055 [0.55 1010 |0.00 |]0.00 |0.00
14 041 [0.58 | 058 |046 [046 |049 (049 |0.09 |0.00 |0.00 |0.00
L4 15 036 051 051 1041 [041 1043 [043 [10.08 |0.00 |0.00 |0.00
16 031 [044 [044 1035 [035 037 [037 [0.06 |0.00 |0.00 |0.00
L5 17 027 1037 {037 1028 [028 |]0.26 [026 |0.05 |0.00 |0.00 |0.00
18 022 030 {030 ]023 [023 021 {021 [0.04 |0.00 |0.00 |0.00
L6 19 0.17 (024 024 |0.18 [0.18 |0.16 [0.16 | 0.03 | 0.00 | 0.00 | 0.00
20 012 [0.17 {017 1013 [0.13 ]0.12 [0.12 [0.02 |0.00 |]0.00 |0.00
21 0.02 [0.02 [0.02 |]002 [0.02 |]0.01 [0.01 [0.00 |0.00 |0.00 |0.00
LR 22 0.02 [0.02 [{0.02 |]002 [0.02 |]0.01 [0.01 [0.00 |0.00 |]0.00 |0.00
23 0.00 |[0.00 {0.00 | 000 [0.00 |0.00 [0.00 |[0.00 |0.00 |]0.00 |0.00
24 0.00 | 0.00 | 0.00 | 0.00 |[0.00 |0.00 [0.00 |0.00 |0.00 |0.00 |0.00
See Fig.6.2 for Mesh #.

(UR: Upper reflector, L: Layer, LR: Lower reflector, R: Ring, SR: Side reflector, PR: Permanent reflector)

(2) EFPD 400 (x10% n/m’)
Position R1 R2 R3 R4 SR PR
Mesh# 2 3 4 5 6 7 8 9 10 11 12
UR 7 0.00 ]0.00 | 0.00 |0.00 [0.00 [0.00 [0.00 |000 |0.00 |0.00 [0.00
8 0.05 ]0.05 | 0.05 |0.05 [0.05 [005 [005 |001 |0.00 |0.00 [0.00
L1 9 032 1049 | 049 | 040 [040 [046 [046 |0.08 |0.00 |0.00 [0.00
10 0.55 1081 |0.81 |0.66 [066 [072 [072 [0.12 |0.00 | 0.00 [0.00
D 11 0.66 1095 | 095 [0.77 {077 [0.83 [0.83 |0.15 |0.00 |0.00 [0.00
12 0.69 1099 1099 |0.80 [0.80 [086 |[0.86 |0.15 |0.00 |0.00 [0.00
3 13 0.61 1086 | 086 [0.69 [069 [074 [0.74 |0.13 | 0.00 | 0.00 [0.00
14 0.56 |1 0.80 | 0.80 | 0.64 [0.64 [0.67 |0.67 |0.12 |0.00 | 0.00 [0.00
L4 15 0.50 1071 1071 |0.57 {057 [0.60 [0.60 |0.11 |0.00 |0.00 [0.00
16 045 10.63 |0.63 |0.50 [0.50 [0.52 [052 |0.09 |0.00 |0.00 [0.00
Ls 17 039 1053 1053 | 041 {041 [038 [038 |0.07 |0.00 |0.00 [0.00
18 032 (044 1044 [034 | 034 [031 [031 |0.05 [0.00 |0.00 |0.00
L6 19 0.25 1035 1035 |0.26 [0.26 [024 [024 |0.04 |0.00 |0.00 [0.00
20 0.18 1025 1025 [0.19 {019 [0.17 [0.17 [0.03 |0.00 |]0.00 [0.00
21 0.04 10.03 ]0.03 |0.03 [0.03 [0.02 [0.02 |000 |000 |0.00 [0.00
LR 22 0.04 10.03 10.03 |0.03 {003 [0.02 [002 |000 |000 |0.00 [0.00
23 0.00 | 0.00 | 0.00 |0.00 [{0.00 [0.00 |[0.00 |0.00 |000 |0.00 [0.00
24 0.00 | 0.00 | 0.00 | 0.00 [0.00 [0.00 |[0.00 |0.00 |0.00 |0.00 [0.00
See Fig.6.2 for Mesh #.

(UR: Upper reflector, L: Layer, LR: Lower reflector, R: Ring, SR: Side reflector, PR: Permanent reflector)
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Table 6.3 Fast neutron fluences used in depressurization accident analysis (5/6)

(h) EFPD 500 (x10* n/m?)
Position R1 R2 R3 R4 SR PR
Mesh# 2 3 4 5 6 7 8 9 10 11 12
UR 7 0.00 | 0.00 {0.00 | 0.00 [0.00 |0.00 [0.00 [0.00 |0.00 |]0.00 |0.00
8 0.05 [0.06 |0.06 | 006 [0.06 |0.05 [0.05 |0.01 |0.00 |0.00 |0.00
L1 9 037 055 [ 055 1045 [045 |050 [0.50 | 0.09 |0.00 |0.00 |0.00
10 065 (093 1093 1076 [0.76 |0.80 [0.80 |0.15 |0.00 |0.00 |0.00
L2 11 080 |[1.12 | 1.12 1092 [0.92 1094 [094 |0.18 | 0.00 |0.00 | 0.00
12 085 | 1.19 [ 1.19 1096 [096 |098 [098 |0.18 |0.00 |0.00 |0.00
L3 13 0.77 | 1.05 [1.05 1086 [0.86 |0.85 [0.85 |0.16 | 0.00 |0.00 |0.00
14 071 [098 1098 |0.79 [0.79 |0.79 [0.79 | 0.15 | 0.00 | 0.00 | 0.00
L4 15 065 (090 {090 072 [0.72 1071 [0.71 [0.14 |0.00 |0.00 |0.00
16 0.59 [0.80 [ 0.80 | 064 [0.64 |0.62 [0.62 |0.12 |0.00 | 0.00 | 0.00
L5 17 051 068 [0.68 |053 [053 046 [046 |0.09 |0.00 |0.00 |0.00
18 044 058 [ 058 1044 [044 1037 [037 [0.07 |0.00 |]0.00 |0.00
L6 19 035 [046 | 046 | 035 [0.35 029 [029 [0.06 |0.00 |0.00 |0.00
20 025 033 {033 1025 [025 021 {021 [0.04 |0.00 |0.00 |0.00
21 0.05 [0.05 [0.05 |]004 [0.04 |003 [0.03 [0.01 |0.00 |0.00 |0.00
LR 22 0.05 [0.05 [0.05 004 [0.04 |003 [0.03 [0.01 |0.00 |]0.00 |0.00
23 0.00 |[0.00 {0.00 | 000 [0.00 |0.00 [0.00 |[0.00 |0.00 |]0.00 |0.00
24 0.00 | 0.00 | 0.00 | 0.00 |[0.00 |0.00 [0.00 |0.00 |0.00 |0.00 |0.00
See Fig.6.2 for Mesh #.

(UR: Upper reflector, L: Layer, LR: Lower reflector, R: Ring, SR: Side reflector, PR: Permanent reflector)

(i) EFPD 600 (x10* n/m?)
Position R1 R2 R3 R4 SR PR
Mesh# 2 3 4 5 6 7 8 9 10 11 12
UR 7 0.00 [0.00 [0.00 [0.00 [0.00 |0.00 |0.00 |0.00 |0.00 |0.00 [0.00
8 0.06 |0.07 |0.07 [0.06 [0.06 [0.06 |0.06 |0.01 |0.00 |[0.00 |0.00
L1 9 042 [061 [061 [050 [050 |0.54 10.54 |0.10 |0.00 |0.00 |0.00
10 0.75 1.05 | 1.05 [0.86 [086 | 088 |0.88 |0.17 |0.00 | 0.00 [ 0.00
L2 11 094 [129 [129 [1.06 |1.06 | 1.04 | 1.04 | 021 |0.00 | 0.00 | 0.00
12 1.00 | 1.38 | 1.38 [ 1.13 |(1.13 [ 1.10 | 1.10 | 0.22 | 0.00 | 0.00 | 0.00
13 13 0.91 123 | 1.23 | 1.01 [1.01 [097 097 |0.20 |0.00 [0.00 |0.00
14 086 [1.16 [1.16 [095 095 |10.90 |0.90 |0.18 |0.00 | 0.00 | 0.00
L4 15 0.80 [1.07 [1.07 [087 |087 |0.82 |0.82 |0.17 |0.00 | 0.00 |0.00
16 0.72 {097 [097 [0.78 |0.78 ]10.72 10.72 | 0.15 |0.00 | 0.00 | 0.00
L5 17 064 [084 [084 [0.66 |0.66 |0.54 |0.54 |0.11 |0.00 |0.00 |0.00
18 0.55 1071 1071 [0.55 [055 [044 |044 |0.09 |0.00 |[0.00 |0.00
L6 19 045 [057 [057 [044 | 044 035 1035 |0.07 |0.00 |0.00 |0.00
20 032 (042 [042 (032 (032|025 1025 |0.05 |0.00 |0.00 [0.00
21 0.06 [0.06 [006 [0.05 |[0.05 ]0.03 |]0.03 |0.01 |0.00 |0.00 [0.00
LR 22 0.06 [0.06 [006 [005 |[0.05 ]0.03 |]0.03 |0.01 |0.00 |0.00 [0.00
23 0.00 |]0.00 | 0.00 [0.00 [0.00 [0.00 |0.00 |0.00 |0.00 [0.00 |0.00
24 0.00 [0.00 [0.00 [0.00 |[0.00 |0.00 |0.00 |0.00 |0.00 |0.00 [0.00
See Fig.6.2 for Mesh #.

(UR: Upper reflector, L: Layer, LR: Lower reflector, R: Ring, SR: Side reflector, PR: Permanent reflector)
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Table 6.3 Fast neutron fluences used in depressurization accident analysis (6/6)

(j) EFPD 700 (x10% n/m®)
Position Rl R2 R3 R4 SR PR
Mesh# 2 3 4 5 6 7 8 9 10 11 12
UR 7 0.00 |0.00 [0.00 |0.00 |0.00 |0.00 {000 |0.00 |[0.00 |0.00 |0.00
8 0.07 [0.08 [0.08 |0.07 ]0.07 {0.07 {007 |]0.02 |[0.00 |0.00 |0.00
L1 9 049 10.70 [0.70 | 0.58 ]0.58 |0.63 [0.63 |0.12 [0.00 |0.00 |0.00
10 086 120 [1.20 | 099 1099 |1.02 [1.02 |0.19 [0.00 |0.00 |0.00
L2 11 1.08 149 [149 (123 | 123 |122 |122 [024 |0.01 |0.01 |0.01
12 1.16 | 1.60 [ 1.60 | 1.31 | 131 |1.29 [129 |]0.25 [0.01 ]0.01 ]0.01
3 13 1.06 |143 [143 [1.18 |1.18 | 1.15 | 1.15 {023 ]0.01 |0.01 |0.01
14 1.00 | 136 | 136 [1.12 | 1.2 [1.08 [1.08 | 0.21 |0.00 ]0.00 | 0.00
L4 15 093 127 [1.27 |1.03 |]1.03 {099 [099 |0.20 |[0.00 |0.00 | 0.00
16 085 [1.16 [1.16 |093 1093 |0.88 [0.88 |0.17 |[0.00 |0.00 |0.00
L5 17 077 (101 [1.01 |0.79 10.79 |0.66 [0.66 |0.13 |0.00 |0.00 | 0.00
18 0.66 |0.87 [087 |0.67 |]0.67 |0.55 [055 |0.11 [0.00 |0.00 |0.00
L6 19 0.54 1070 [0.70 | 054 1054 {043 (043 ]0.09 [0.00 |0.00 |0.00
20 039 1052 [052 039 1039 032 ({032 |0.06 |[0.00 |0.00 |0.00
21 0.08 |[0.08 [0.08 |0.07 ]0.07 [0.04 {004 |]0.01 [0.00 |0.00 |0.00
LR 22 0.08 [0.08 [0.08 |0.07 |]0.07 [{0.04 [004 |0.01 |[0.00 |0.00 |0.00
23 0.00 |0.00 [0.00 |0.00 ]0.00 |0.00 {000 |0.00 |[0.00 |0.00 |0.00
24 0.00 | 0.00 {0.00 |0.00 |0.00 |{0.00 [0.00 |0.00 |[0.00 |0.00 |0.00
See Fig.6.2 for Mesh #.

(UR: Upper reflector, L: Layer, LR: Lower reflector, R: Ring, SR: Side reflector, PR: Permanent reflector)

(k) EFPD 800 (x10% n/m?)
Position RI R2 R3 R4 SR PR
Mesh# | 2 3 4 5 6 7 8 9 10 11 12
UR 7 1000 [000 J0.00 [0.00 [000 000 [0.00 [0.00 [0.00 [0.00 [0.00
8 (008 [009 [009 [009 [009 [0.08 [008 [0.02 [0.00 [0.00 |0.00
L 9 057 083 083 [0.68 [068 [074 [074 [0.13 J0.00 [0.00 [0.00
10 [098 [138 [138 [1.14 [1.14 [ 118 [1.18 022 [0.00 [0.00 |0.00
L 11 [123 [171 [171 [140 [140 [ 141 141 [027 [o001 Jo.01 [0.01
12 [131 [1.83 [1.83 [1.50 [1.50 [ 149 [149 [029 [0.01 Jo0.01 [0.01
3 13 [120 [163 [1.63 [135 [135 [ 133 [1.33 [026 [001 [0.01 [0.01
14 [113 [155 [155 [1.28 [128 [1.25 [1.25 024 [0.01 Jo.01 [0.01
4 15 [106 [145 [145 [1.19 [1.19 [ 116 [1.16 [022 [0.01 J0.01 [0.01
16 (098 [133 [133 [1.08 [1.08 [1.03 [1.03 [020 [0.00 [0.00 |0.00
Ls 17 [o088 [1.17 [1.17 J092 [092 [0.78 [0.78 J0.15 [0.00 [0.00 |0.00
18 [077 [101 [1.01 [079 [079 [0.65 065 [0.13 [0.00 [0.00 |0.00
L6 19 [063 [082 082 064 [0.64 [052 [052 J0.10 [0.00 [0.00 ]0.00
20 045 [o.61 061 046 [046 [038 1038 007 [0.00 [0.00 [0.00
21 1009 [0.09 [0.09 [008 [0.08 [005 005 [0.01 [0.00 [0.00 [0.00
R 22 1009 [0.09 1009 [008 [0.08 [005 005 Jo.01 000 [0.00 [0.00
23 1000 [0.00 [0.00 [000 [0.00 [0.00 000 [0.00 [000 [0.00 [0.00
24 1000 [0.00 [0.00 000 [000 [0.00 [000 J000 [0.00 [0.00 [0.00
See Fig.6.2 for Mesh #.

(UR: Upper reflector, L: Layer, LR: Lower reflector, R: Ring, SR: Side reflector, PR: Permanent reflector)
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Table 6.5 Thermal properties of reactor pressure vesse

JAEA-Technology 2012-019

1(6*5)

Temperature Thermal conductivity Volumetric capacity
K) (W/(m-K)) (kJ/ (m’+K))
293.15 41.0 3454.08
373.15 40.6 3731.61
473.15 40.1 4083.49
573.15 38.7 4387.77
673.15 36.8 4711.89
773.15 34.8 5140.32
873.15 32.8 5764.32
973.15 29.1 6659.05

Table 6.6 Thermal conductivity of IG-110 (1/4)¢~¢’

(a) Un-irradiated graphite

Measured temperature (K)

Thermal conductivity (W/(m+K))

573.15 88.9

673.15 79.6

773.15 71.9

873.15 65.5

973.15 60.2
1073.15 55.8
1173.15 52.2
1273.15 49.2
1373.15 46.8
1473.15 44.7
1573.15 43.1
1673.15 41.8
1773.15 40.8
1873.15 40.2
1973.15 40.0
2073.15 40.3
2173.15 41.1
2273.15 42.7
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Table 6.6 Thermal conductivity of IG-110 (2/4)¢~9’

(b) Fast neutron fluence 0.1 x10* n/m’

Measured Irradiated temperature (K) / Thermal conductivity (W/(m+K))
tem}z%‘mre 573.15 623.15 673.15 873.15 1073.15 | 1273.15
573.15 2.0 23.0 441 73.1 80.1 83.3
673.15 3.2 22.5 419 66.8 72.5 75.1
773.15 4.1 21.9 39.7 61.3 66.0 68.2
873.15 4.8 21.2 37.5 56.5 60.6 62.4
973.15 53 20.5 35.6 52.5 56.0 57.5
1073.15 6.0 20.1 34.2 49.2 52.2 53.5
1173.15 6.5 19.8 33.0 46.4 49.1 50.2
1273.15 6.9 19.4 31.8 441 46.5 47.5
1373.15 7.3 19.1 30.9 42.1 443 45.2
1473.15 7.5 18.7 30.0 40.5 42.5 433
1573.15 7.7 18.5 29.3 39.1 41.0 41.8
1673.15 7.9 18.3 28.7 38.1 39.8 40.5
1773.15 8.1 18.2 28.3 37.3 38.9 39.6
1873.15 8.4 18.3 28.2 36.9 38.4 39.1
1973.15 8.7 18.5 28.3 36.8 38.3 38.9
2073.15 9.2 19.0 28.8 37.1 38.6 39.2
2173.15 9.8 19.8 29.7 38.0 39.5 40.1
2273.15 10.6 20.9 31.2 39.6 41.0 41.7
(c) Fast neutron fluence 0.2 x10* n/m”

Measured Irradiated temperature (K) / Thermal conductivity (W/(m+*K))
temp(%’mre 573.15 623.15 673.15 873.15 1073.15 | 1273.15
573.15 12.2 20.0 279 60.6 72.3 78.2
673.15 12.3 19.7 27.1 56.3 66.2 71.0
773.15 12.3 19.2 26.1 52.3 60.8 64.8
873.15 12.1 18.6 25.1 48.7 56.1 59.5
973.15 11.9 18.1 242 45.7 52.1 55.0
1073.15 12.0 17.8 23.6 43.2 48.8 51.4
1173.15 12.0 17.6 23.1 41.1 46.1 48.4
1273.15 12.0 17.3 22.6 393 43.8 45.8
1373.15 11.9 17.0 22.1 37.8 41.9 437
1473.15 11.9 16.8 21.7 36.5 40.3 41.9
1573.15 11.8 16.6 21.3 354 38.9 40.5
1673.15 11.8 16.5 21.1 34.5 37.9 394
1773.15 11.9 16.4 20.9 339 37.1 38.5
1873.15 12.0 16.5 20.9 33.6 36.7 38.0
1973.15 12.2 16.7 21.2 33.6 36.6 37.9
2073.15 12.7 17.2 21.7 34.0 37.0 38.2
2173.15 13.3 17.9 22.5 34.9 37.8 39.1
2273.15 14.2 19.0 23.7 36.5 394 40.7
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Table 6.6 Thermal conductivity of IG-110 (3/4)¢~9’

(d) Fast neutron fluence 0.5 x 10* n/m’

Measured Irradiated temperature (K) / Thermal conductivity (W/(m+K))
tem}z%‘mre 573.15 623.15 673.15 873.15 1073.15 | 1273.15
573.15 18.6 19.9 21.2 38.7 55.2 65.8
673.15 18.4 19.6 20.8 37.1 51.6 60.7
773.15 17.9 19.1 20.3 353 48.3 56.1
873.15 17.4 18.5 19.6 33.6 452 52.1
973.15 16.9 18.0 19.0 32.0 42.5 48.6
1073.15 16.7 17.7 18.7 30.9 40.4 45.8
1173.15 16.5 17.5 18.4 29.9 38.6 43 .4
1273.15 16.3 17.2 18.1 29.0 37.0 41.4
1373.15 16.1 17.0 17.9 28.2 35.7 39.7
1473.15 15.8 16.7 17.6 27.5 34.5 38.2
1573.15 15.7 16.5 17.4 26.9 33.5 37.0
1673.15 15.6 16.4 17.2 26.4 32.8 36.1
1773.15 15.5 16.3 17.2 26.1 32.3 354
1873.15 15.6 16.4 17.2 26.0 32.0 35.0
1973.15 15.8 16.6 17.4 26.2 32.0 35.0
2073.15 16.3 17.1 17.9 26.7 32.5 354
2173.15 17.0 17.8 18.6 27.6 334 36.3
2273.15 18.0 18.9 19.8 29.0 34.9 37.8

(¢) Fast neutron fluence 1.0 x10* n/m?

Measured Irradiated temperature (K) / Thermal conductivity (W/(m+*K))
temp(%’mre 573.15 623.15 673.15 873.15 1073.15 | 1273.15
573.15 18.8 19.9 21.1 28.4 40.8 53.0
673.15 18.5 19.6 20.7 27.6 39.0 49.8
773.15 18.1 19.1 20.2 26.6 37.1 46.6
873.15 17.5 18.5 19.5 25.5 35.2 43.7
973.15 17.0 18.0 18.9 24.6 335 41.2
1073.15 16.8 17.7 18.6 24.0 32.2 39.3
1173.15 16.6 17.5 18.3 23.5 31.2 37.6
1273.15 16.4 17.2 18.0 22.9 30.1 36.1
1373.15 16.2 17.0 17.8 22.5 293 34.8
1473.15 15.9 16.7 17.5 22.0 28.5 33.7
1573.15 15.8 16.5 17.3 21.6 27.8 32.8
1673.15 15.7 16.4 17.1 214 27.4 32.1
1773.15 15.6 16.3 17.1 21.2 27.0 31.6
1873.15 15.7 16.4 17.1 21.2 26.9 31.3
1973.15 15.9 16.6 17.4 21.4 27.1 314
2073.15 16.4 17.1 17.8 21.9 27.6 31.8
2173.15 17.1 17.8 18.6 22.8 28.5 32.7
2273.15 18.1 18.9 19.7 24.0 29.9 342
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Table 6.6 Thermal conductivity of IG-110 (4/4)¢~9’

(f) Fast neutron fluence 2.0 x10* n/m”

Measured Irradiated temperature (K) / Thermal conductivity (W/(m+K))
tem}z%‘mre 573.15 623.15 673.15 873.15 1073.15 | 1273.15
573.15 18.8 19.9 21.1 26.4 33.8 43.4
673.15 18.5 19.6 20.7 25.7 32.6 413
773.15 18.1 19.1 20.2 249 31.2 39.1
873.15 17.5 18.5 19.5 24.0 29.8 37.0
973.15 17.0 18.0 18.9 23.1 28.6 35.1
1073.15 16.8 17.7 18.6 22.6 27.7 33.8
1173.15 16.6 17.5 18.3 22.1 26.9 32.6
1273.15 16.4 17.2 18.0 21.7 26.2 314
1373.15 16.2 17.0 17.8 21.3 25.6 30.5
1473.15 15.9 16.7 17.5 20.8 25.0 29.6
1573.15 15.8 16.5 17.3 20.5 24.5 28.9
1673.15 15.7 16.4 17.1 20.3 24.1 28.4
1773.15 15.6 16.3 17.1 20.2 23.9 28.1
1873.15 15.7 16.4 17.1 20.2 23.9 27.9
1973.15 15.9 16.6 17.4 20.4 24.1 28.0
2073.15 16.4 17.1 17.8 20.9 24.5 28.5
2173.15 17.1 17.8 18.6 21.7 254 29.4
2273.15 18.1 18.9 19.7 22.9 26.8 30.9

(g) Fast neutron fluence 3.0 x10% n/m*

Measured Irradiated temperature (K) / Thermal conductivity (W/(m+*K))
temp(%’mre 573.15 623.15 673.15 873.15 1073.15 | 1273.15
573.15 18.8 19.9 21.1 26.4 32.9 41.2
673.15 18.5 19.6 20.7 25.7 31.8 39.3
773.15 18.1 19.1 20.2 249 30.5 37.3
873.15 17.5 18.5 19.5 23.9 29.2 354
973.15 17.0 18.0 18.9 23.1 28.0 33.7
1073.15 16.8 17.7 18.6 22.6 27.1 32.5
1173.15 16.6 17.5 18.3 22.1 26.4 31.3
1273.15 16.4 17.2 18.0 21.6 25.7 30.3
1373.15 16.2 17.0 17.8 21.2 25.1 294
1473.15 15.9 16.7 17.5 20.8 24.5 28.6
1573.15 15.8 16.5 17.3 20.5 24.1 28.0
1673.15 15.7 16.4 17.1 20.3 23.7 27.5
1773.15 15.6 16.3 17.1 20.1 23.5 27.2
1873.15 15.7 16.4 17.1 20.2 23.5 27.1
1973.15 15.9 16.6 17.4 20.4 23.7 27.2
2073.15 16.4 17.1 17.8 20.9 24.2 27.7
2173.15 17.1 17.8 18.6 21.7 25.0 28.6
2273.15 18.1 18.9 19.7 22.9 26.4 30.0
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Table 6.7 Effective thermal conductivity of core region (1/4)

(a) Nominal condition (1/2)

Irradiated | Measurement Fast fluence (x10* n/m”) / Thermal conductivity (W/(m+K))
temperature | temperature

(K) (K) 0.0 0.1 0.2 0.5 1.0 2.0 3.0

573.15 394 11.1 9.9 9.9 9.9 9.9 9.9

673.15 36.4 11.2 10.0 10.0 10.0 10.0 10.0

873.15 31.7 11.4 10.2 10.3 10.3 10.3 10.3

1073.15 28.9 11.7 10.8 10.8 10.7 10.7 10.7

623.15 1273.15 26.3 12.2 11.3 11.3 11.3 11.3 11.3

1473.15 25.8 12.8 11.8 11.9 11.9 11.9 11.9

1673.15 25.9 13.5 12.7 12.7 12.7 12.7 12.7

1873.15 26.5 14.4 13.6 13.5 13.5 13.5 13.5

2073.15 28.7 16.0 15.2 15.1 15.1 15.1 15.1

2273.15 30.8 17.6 16.8 16.7 16.7 16.7 16.7

573.15 394 20.3 13.3 10.4 10.4 10.4 10.4

673.15 36.4 19.8 13.3 10.5 10.5 10.5 10.5

873.15 31.7 18.9 13.3 10.7 10.8 10.8 10.8

1073.15 28.9 18.5 13.5 11.2 11.2 11.2 11.2

673.15 1273.15 26.3 18.2 13.9 11.7 11.7 11.7 11.7

1473.15 25.8 18.5 14.4 12.4 12.3 12.3 12.3

1673.15 25.9 19.1 15.2 13.1 13.1 13.1 13.1

1873.15 26.5 19.9 16.1 14.0 13.9 13.9 13.9

2073.15 28.7 21.9 17.8 15.6 15.5 15.5 15.5

2273.15 30.8 23.9 19.6 17.2 17.2 17.2 17.2

573.15 394 32.7 27.4 18.0 13.5 12.7 12.7

673.15 36.4 30.7 26.0 17.6 13.5 12.7 12.7

873.15 31.7 27.5 23.9 17.1 13.5 12.8 12.7

1073.15 28.9 25.5 22.7 16.9 13.7 13.0 13.0

873.15 1273.15 26.3 23.8 21.6 16.8 14.0 13.4 13.4

' 1473.15 25.8 23.5 21.6 17.2 14.6 14.0 14.0

1673.15 25.9 23.7 22.0 17.9 15.3 14.8 14.7

1873.15 26.5 24.4 22.7 18.8 16.2 15.6 15.6

2073.15 28.7 26.4 24.7 20.7 18.0 17.4 17.3

2273.15 30.8 28.4 26.8 22.6 19.8 19.1 19.1
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Table 6.7 Effective thermal conductivity of core region (2/4)

(a) Nominal condition (2/2)

Irradiated | Measurement Fast fluence (x10* n/m”) / Thermal conductivity (W/(m+K))
temperature | temperature

(K) (K) 0.0 0.1 0.2 0.5 1.0 2.0 3.0

573.15 394 35.7 324 25.0 18.9 15.8 15.5

673.15 36.4 33.2 30.4 23.9 18.4 15.6 15.3

873.15 31.7 29.3 273 22.3 17.8 154 15.1

1073.15 28.9 27.0 254 21.3 17.5 154 15.1

1073.15 1273.15 26.3 24.8 23.6 20.5 17.3 15.5 15.3

1473.15 25.8 24.4 234 20.6 17.6 16.0 15.8

1673.15 25.9 24.6 23.6 21.1 18.4 16.7 16.5

1873.15 26.5 25.1 243 21.8 19.2 17.6 17.4

2073.15 28.7 27.2 26.3 23.8 21.1 19.5 19.2

2273.15 30.8 29.2 28.3 25.8 23.1 21.3 21.1

573.15 394 37.0 34.9 29.5 24.1 20.0 19.0

673.15 36.4 344 32.5 27.9 23.1 19.4 18.6

873.15 31.7 30.2 28.8 254 21.6 18.6 17.9

1073.15 28.9 27.6 26.6 23.8 20.8 18.2 17.6

1273.15 1273.15 26.3 25.3 24.5 22.5 20.1 17.9 17.4

1473.15 25.8 24.8 24.2 224 20.2 18.3 17.8

1673.15 25.9 24.9 24.3 22.7 20.7 18.9 18.4

1873.15 26.5 25.5 24.9 23.4 21.5 19.7 19.3

2073.15 28.7 27.5 27.0 254 23.5 21.7 21.2

2273.15 30.8 29.6 29.0 27.4 25.5 23.6 23.2
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(b) Conservative condition for fuel temperature (1/2)

Irradiated | Measurement Fast fluence (x10* n/m”) / Thermal conductivity (W/(m+K))
temperature | temperature

(K) (K) 0.0 0.1 0.2 0.5 1.0 2.0 3.0

573.15 31.9 9.1 8.2 8.1 8.1 8.1 8.1

673.15 29.5 9.2 8.3 8.3 8.3 8.3 8.3

873.15 25.8 9.5 8.7 8.6 8.6 8.6 8.6

1073.15 23.7 9.9 9.1 9.1 9.1 9.1 9.1

623.15 1273.15 21.8 10.3 9.6 9.6 9.6 9.6 9.6

1473.15 21.5 10.8 10.2 10.2 10.2 10.2 10.2

1673.15 21.7 11.5 10.9 10.8 10.8 10.8 10.8

1873.15 22.2 12.3 11.6 11.6 12.3 11.6 11.6

2073.15 24.0 13.7 13.0 12.9 12.9 12.9 12.9

2273.15 259 15.2 14.4 14.3 14.3 14.3 14.3

573.15 31.9 16.5 10.9 8.6 8.5 8.5 8.5

673.15 29.5 16.1 10.9 8.7 8.7 8.7 8.7

873.15 25.8 15.6 11.0 9.0 9.0 9.0 9.0

1073.15 23.7 15.3 11.3 9.5 9.4 9.4 9.4

673.15 1273.15 21.8 15.2 11.7 9.9 9.9 9.9 9.9

1473.15 21.5 15.6 12.3 10.5 10.5 10.5 10.5

1673.15 21.7 16.2 12.9 11.2 11.2 11.2 11.2

1873.15 22.2 16.9 13.7 12.0 12.3 11.9 11.9

2073.15 24.0 18.6 15.3 13.4 13.3 13.3 13.3

2273.15 25.9 20.3 16.8 14.8 14.7 14.7 14.7

573.15 31.9 26.5 22.2 14.6 11.1 10.4 10.4

673.15 29.5 24.9 21.2 14.4 11.1 10.4 10.4

873.15 25.8 22.5 19.6 14.1 11.2 10.6 10.6

1073.15 23.7 21.0 18.8 14.1 11.5 10.9 10.9

873.15 1273.15 21.8 19.8 18.0 14.1 11.8 11.3 11.3

1473.15 21.5 19.7 18.1 14.6 12.4 11.9 11.9

1673.15 21.7 20.0 18.6 15.2 13.1 12.6 12.6

1873.15 22.2 20.6 19.2 16.0 13.8 134 13.3

2073.15 24.0 224 21.0 17.6 15.4 14.9 14.8

2273.15 25.9 24.1 22.8 19.3 16.9 16.4 16.4

- 127 -




JAEA-Technology 2012-019

Table 6.7 Effective thermal conductivity of core region (4/4)

(b) Conservative condition for fuel temperature (2/2)

Irradiated Measurement Fast fluence (x10* n/m”) / Thermal conductivity (W/(m*K))
temperature temperature
(K) (K) 0.0 0.1 0.2 0.5 1.0 2.0 3.0
573.15 319 28.8 26.2 20.3 154 12.9 12.7
673.15 29.5 26.9 24.7 19.5 15.1 12.8 12.6
873.15 25.8 239 22.3 18.3 14.7 12.7 12.5
1073.15 23.7 22.2 20.9 17.6 14.6 12.9 12.6
1073.15 1273.15 21.8 20.6 19.7 17.1 14.6 13.1 12.9
1473.15 21.5 20.3 19.6 17.3 15.0 13.6 134
1673.15 21.7 20.5 19.9 17.8 15.6 14.2 14.1
1873.15 222 21.2 20.5 18.5 16.4 15.0 14.8
2073.15 24.0 23.0 223 20.2 18.0 16.6 164
2273.15 259 24.8 24.1 22.0 19.7 18.2 18.0
573.15 319 29.9 28.2 239 19.5 16.2 15.5
673.15 29.5 27.8 264 22.7 18.8 15.9 15.2
873.15 25.8 24.6 23.5 20.8 17.8 15.3 14.8
1073.15 23.7 22.7 21.9 19.7 17.2 15.1 14.6
1273.15 1273.15 21.8 21.0 204 18.7 16.8 15.0 14.6
1473.15 21.5 20.8 20.3 18.8 17.0 15.4 15.0
1673.15 21.7 21.0 20.5 19.1 17.5 16.0 15.6
1873.15 222 215 21.1 19.8 18.2 16.8 16.4
2073.15 24.0 233 22.8 21.5 20.0 18.5 18.1
2273.15 25.9 25.1 24.6 23.3 21.7 20.2 19.8

(c) Conservative evaluation for reactor pressure vessel temperature

Measured temperature (K) | Thermal conductivity (W/(m+K))
573.15 47.2
673.15 43.6
873.15 38.0

1073.15 34.8
1273.15 31.9
1473.15 31.5
1673.15 31.7
1873.15 32.5
2073.15 35.0
2273.15 37.6
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Table 6.8 Thermal conductivity of carbon block

Thermal conductivity (W/(m+K))

Conservative
Temperature (K) ) .. Conservative condition | condition for reactor
Nominal condition
for fuel temperature pressure vessel
temperature
373.15 8.67 7.62 9.71
473.15 9.17 8.12 10.22
573.15 9.59 8.54 10.63
673.15 9.92 8.88 10.97
773.15 10.26 9.21 11.30
873.15 10.51 9.46 11.56
973.15 10.72 9.68 11.77
1073.15 10.89 9.84 11.93
1173.15 11.01 9.96 12.06
1273.15 11.10 10.05 12.14
1373.15 11.18 10.13 12.22
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Table 6.9 Thermal conductivity of permanent reflector and lower plenum blocks

(a) Radial direction

Thermal conductivity (W/(m+K))

Conservative
Temperature (K) Nominal condition Conservative condition | condition for reactor
for fuel temperature pressure vessel

temperature
373.15 106.69 127.63 117.16
473.15 96.85 117.79 107.32
573.15 87.95 108.88 98.41
673.15 79.91 100.84 90.38
773.15 72.73 93.67 83.20
873.15 66.30 87.24 76.77
973.15 60.69 81.62 71.15
1073.15 55.70 76.63 66.16
1173.15 5143 72.36 61.89
1273.15 47.75 68.69 58.22
1373.15 44.65 65.58 55.11
1473.15 42.03 62.96 52.50
1573.15 39.97 60.91 50.44
1673.15 38.32 59.25 48.79
1773.15 37.01 57.94 47.47
1873.15 36.10 57.03 46.57

(b) Axial direction
Thermal conductivity (W/(m+K))
Conservative

Temperature (K)

Nominal condition

Conservative condition
for fuel temperature

condition for reactor
pressure vessel

temperature
373.15 76.20 97.13 86.67
473.15 68.08 89.02 78.55
573.15 60.87 81.81 71.34
673.15 54.51 75.44 64.98
773.15 48.90 69.84 59.37
873.15 44.04 64.98 54.51
973.15 39.90 60.84 50.37
1073.15 36.34 57.28 46.81
1173.15 33.33 54.27 43.80
1273.15 30.82 5175 41.29
1373.15 28.76 49.69 39.23
1473.15 27.13 48.07 37.60
1573.15 25.80 46.73 36.26
1673.15 24.75 45.68 35.22
1773.15 23.95 44.88 34.41
1873.15 23.28 44.22 33.75
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Table 6.10 Thermal conductivity of fuel compact'® 7’

Thermal conductivity (W/(m+K))
Temperature (K) Un-irradiated ™’ Irradiated
293.15 43.0 12.6
573.15 31.9 12.6
773.15 26.6 12.6
1273.15 20.2 12.6
1573.15 19.2 12.6
1873.15 18.8 12.6

*1: Multiply 0.8 for conservative condition for fuel temperature and multiply 1.2 for conservative
condition for reactor pressure vessel temperature.

*2: Values shown in the table are used for nominal and conservative conditions.

Table 6.11 Calculation results of maximum fuel temperature and reactor pressure vessel
temperature in nominal condition

EFPD Maximum fuel temperature (“C) MaXImugr;ZZi:)t;fgi§é];re vessel
Initial value Peak value Initial value Peak value

1 842 1021 302 327
10 841 1035 302 328
30 839 1069 302 328
60 838 1080 302 327
100 837 1093 302 327
200 836 1119 301 325
300 835 1166 301 323
400 835 1190 300 321
500 837 1205 300 319
600 840 1210 300 318
700 843 1209 300 318
800 845 1210 300 319
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Fig. 6.3 Analysis model for effective thermal conductivity in core region.
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