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Siting Evaluation of the High Temperature Engineering Test Reactor
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Major and hypotheﬁical accidents for siting evaluation of the High
VTemperature Engineering Tést Reactor (HTTR) are evaluated. The purpose
of the evaluation is to show the propérty of site loeation, i.e. a.dis-~
tance between the facilities and the public is kept enough so as to
ensure the safety of the public even under the major and hypothetical
accidents. _

The HTTR is a high temperature gas—cooled reactor adopting of coat-
ed fﬁel particles as fuel and graphite as moderator and core internal
structures. Then the core temperature changes slowly and the instanta-
neous failure of coated fuel particles does not occur in accident condi-
tiong. Therefore, selection and analysis of siting evaluation events
have been performed by methods different from LWRs'.

A double-ended rupture of coaxial double pipe of the primary cool-
ing system is selected as the major and hypothetical accident for siting

evaluation of the HTTR. In order to evaluate radiation exposure during
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the accidents, time-dependent release of fission products which are

contained in the core is assumed considering the above mentioned char-

acteristics of the HTTR.

This paper describes the selection of the events, analytical method

~and results of radiation exposure in the major and hypothetical accidents

of the HTTR.

Keywords: Siting Evaluation, Major Accident, Hypothetical Accident,

HTTR, Radiation Exposure, Time-dependent Release, Fission

Products
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Table 2.1 Fission products source and released amounts
in Design Basis Events (DBEs).

- # B EEL D 2BSBEERMOE i QR -
1Rk HEE_EHY Y RBE Yy RHBHE
BT R #78.8X 10> eV Bg #78.5%X 10" *HeV-Bq
(BE B8 VI Z R -1

#34.6X 10*Bg #1.5%X 10**Bq.

U TR R A) (RFFHMBEBNR)
1WA LAMCRE | v B yRRBE
BT #77.3 X 10**MeV-Bq #7.3X 10**HeV+Bq

131 ] M 131 ] ag s

: #1.4% 10**Bq #79.5X 10*°Bq

(F—EAZUT7H) (F—E2Y7H)

REREVLERE | vRAF:

BEEH #12.9X 10" *NeV+Bq
R O El vk
%2.8X 10°Bq |
(RFFREAY—EATUZH)
FHRBREEA A —F | v AN : | y BB
HAREREIY #76.7X 10**MeV+Bq #96.7X 10**NeV-Bq
Rl A Y1 Rl O i
#1.1X 10**Bq #79.2% 10*° By
(Fo—7H v o AR) (Ta—7H v 7 AH)
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TS S ‘
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5 L THREIHICEBMcE2E

Table 3.1 ¥/Q and D/Q (97% value) in each direction
(Major and Hypothetical accident)
2/ Q(h/n) D/ Q (Gy/MeV-Bq)
=00 A 1 8 H 1
# g B
H % H = O m
ARLEEH 990m 99 0nf
# B HEHEET 9 7%MH HEHSET 9 7%
y R DERE (m) | DEERE (m)
S 430 3,2x107* 430 3.2x107*"
SSW 410 7.2X 107 410 2.8X107*%
SW 310 .1.2x10“’ 310 3.7Xx107®
WSW 280 1.0x 107" 280 3.2x107*®
W 310 5.8X 107 310 2.3X107*®
WNW 360 2.6x10°° 360 - 1.5X 107"
NW 380 2.2X10°° 380 1.2X107°
NNW 440 1,7x107® 440 9.8%10°**
N 470 — 470 4,8%107*°
NNE 950 2.5%10°° 350 3.0x107*°
NE 930 5.7X107° 330 4,9%x107*°
ENE 810 8.4%107° 810 6.8x 1072
= 800 4.1x107" 800 2.3X107*
ESE 810 6.2Xx10°¢ 810 2.7X107*°
SE 840 8.4x 107 840 3.3X 10748
SSE 670 8.8x107° 670 3.2X107*°
R F—5 : 1982F1 A ~1986 128 F TOMET — &
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Table 3.2 ¥x/Q and D/Q (97% value) in each direction
(Major accident)

’ 1/Q (£58)" x/Q (& H )" D/Q
(h/w®) {h/m*) (Gy/MeV'Bq)
g%% 350 B M 380 B M 160 B M
g §§] 80m 80m 80m
@%g% 0 nd 0 of O nf
H OB BEHEET 9T%M BEMEET 97%HE REMEIT 97%HE
# | DE®(m) D ERE (m) O FEEE (m)

S 520 | 7.1x107%* 480 | 7.0x107%% 180 | 8.4x1070
SSW 630 | 7.2x107%* 630 | 7.3x107'? 430 8.1x107%¢
SW 580 1.2x1072° 560 1.2X107*° 340 1.2X 1077
WSW 540 1,9%107° 580 1.9Xx107*° 320 1.3%107%°
W 580 1.3x107° 620 1.3%107%° 340 | 9.4x107%°
WNW 620 1,3%107*° 620 1.2x10™*° 360 | 8.4%107%°
NW 580 1.5X107° 580 1,5X1072° 360 5.0% 102
NNW 510 1.3%x107*° 530 1.2X1072° 410 7.1%107%°

N 650 | 4.7x107** 660 | 4.4x 10737 440 6.4x1072°
NNE 910 5.5%x107** | 1,000 |6.3X107* 910 6.5 10720
NE 910 6.3x 1074 910 6.1x107? 910 | 5.4X107%°
ENE 790 | 9.9x107** 790 9,9x 1072 790 | 5.9%x107%°

E 780 8.5 1072 780 7.9X107** 780 5.4X107%°
ESE 800 7.3% 10712 800 6.8x 1071t 800 | 4,8X107%°
SE 840 | 8.3x107** 840 8.1x 1072 840 5,6X 1072°
SSE 700 7.0X107* 700 6.8X 107" 700 6.0%107%°
SRF—2 10821 A~1086 12T TORIET — 4
* B TFHREHESIE A3 HE

M)&%@Eﬁmuﬁtéﬁﬂoﬂﬁmﬁm
12) BROEM~DOREOFMICHER
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(Hypothetical accident)

x/Q and D/Q (97% value) in each direction

1) RAOBRR T 2RBOMNMEIEH
¥2) BEDOER~OFROFNMEICHER

2/ Q (X3#F) 1/Q (FHAR? D/Q
| (h/2*) ' (h/n’) (Gy/MeV-Bg)
gy i 260 B M 260 B M 160 B M
=g ,
A % 80m 80m " 80m
= :
EREREE 0t 0 nd O nf
[
% B BremEsc 97%MH FrEMETT 97%HE BIEHMEET 9 7%H
FH L |(mE#(m) DR (m). DFEHE (m)
S 500 | 7.8x 107t 500 | 7.8x107** 480 | 8.4x107%°
SSW 570 | 8.3x107** 570 | 8.3X107** 430 | 8.1x1072°
SW 580  |.1.2x107*° 580 | 1.2x%107*° 340 1.2X107*°
WSW 570 | 1.9X 107" 570 | 1.9x107*° 320 | 1.3x107*
W 560 | 1.4X107%° 560 | 1.4X107*° 340 | 8.4X107°
WNW 530 1.4%x107*° |~ 530 1,4X107*° | 360 | 8.4X107*"
NW 510 16X 1027 510 16X 107 360 | 8.0x107%°
NNW 570 1.3X107° 570 1.3% 107 410 | 7.1x1072°
N 600 | 5.3x107** 600 | 5.3x107** 440 | 6.4x1072°
NNE 930 | 7.7x107** 930 | 7.7x107** 910 © | 6.5X107%°
NE 910 | 7.2X107** 910 | 7.2x107** 910 | 5.4Xx107*°
ENE 790 | 1.1X107° 790 | 1.1X107*° 780 | 5.9x107%°
E 780 | 9.5x107** 780 | 9.5x107** 780 | 5.4x107%°
ESE 800 | 8.6Xx107** 800 | 8,6x107** 800 | 4.8x107%°
SE 840 | 9.6X107** 840 | 9.6x107** 840 | 5.6x107%°
I'ssE 700 | 7.3X107** 700 | 7.3%107* 700 | 6.0X107%°
SHF—5 : 198251 B~ 1986128 ETORET — &
& L FTRIEBELSHEMEICHWS1E
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Table 3.4 Conversion coefficient of tissue dose
equivalent for adult's thyroid by
inhalation of iodines (Hsg 1 ;), and
the ratio of coefficient for child (Hgi)
to coefficient for adult (Hgi)

ﬁ ﬁ Hsu.T.i Hei/Has
(Sv/Bgqg)

R | 2.9x107° 4.4

raz gy 1.7x107% 4.7

13371 4,8x107° 5.0

13s 7 2.9%x107*° 4.6

351 8.5%x107® 4,7
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#iE {FHmIcBOTIE, BUTOHEHEZEZEY 5.

O BHEFICEED SR S D SRR
@ HAEERIOIFEFARER D o RIE ORI THE
® FIEEA~OREE -
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R Lo BRI, SRR RS R X IR E S SIS N B,

1 IAHIRLG TR ORI CGElC B0 T, VRS = AEUTOLSCGHLTY
5, |
1) EEEEICREED DI E N, 1 RBEIM & | SHIRR A TERL T A RE
B (UAF. THEERFPI &) |
@) WEEEFEHCEAD SIS N, [ DRI MEEEICILE L T B RERE) (2L

T, THEFPL Ev3)

3} ELAICERSNIENRERY AT, TRLEREP) V)
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BRICHEEINS, ORI, BEHAN SORHEEEL O, Bl LRAY Y LRSI &
BB ERUHEME DS RERIIC SV TR L IKBHERE~OILEIC L R EEZRL TR 5,
PSR A SIS DV T, BEXN, BEBESY,
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BEN DK HERIITHREZEL T3,




JAERI—M 91-—158

EBFPIE, BHRADAICRES SHEN, | KBEREREICLE L TV SR RERY)
T, | GOAEIERE ZEE OBE L FRCBRIC R A S aRIcRIE I N S, AR, HEHE
NOOREEES b &I, KEEORSEERMICS>WT, | RGERBENOLERIEEIREL T
FH D, THOOMABERIZ, 1 RISHRFE _EEENRICE U RO 2RI ERICHEOE
Bal, BEECETERERNICHEENS Y, SN2 EIEE, FEEEERL TT- 7o
FEERIEHICRSXED TS, BEAERRICEVL T, YENERTER LB RERYOE
AAEDB DT, REFOBBTHONEERIBEENEEEGELTWS, BRI,
BRI S K RBET AL ORI ONTEY, 3ECHBNCAAS Vv A Y ROBEENT V<&
Ik AT FRFET ALY LICDOVWTHEELTWE, ZOMOKEICONWTE, ®
1 FIFICRZIAFGE LAV I &S 100%DEESREL TW5, LERSRERY)OHTE
I 2 W TR 3 ITRT, ‘

RLEIEFPIE, ZOBENEESRERHEREIRDAE {, VbW BEKIPEFO IS
BIcBWTbFHRBY—RAF—LENE->TOEHOT, BHREFOMEE Y —7 v X L EEEHR
& 5, HITRIE, #REE L THBEBENFE2HEVTED, 351 v 7 A0 RS HBEEIMORE
B U ADBEEEE L TWA, - T, BLEREFPOBHROFHEICE T bHTTROFSHESE
LT DORHEIAEED TV S, UT, EAFSRREESICRFIEAEHENICREENS
FLOEREIPEODEDHETRT,

.11 BRFH |

HTTRTUE, | dAEIR — SE S 0T, RERSREROHEEMEAZ S L3%
(o IS00FCHTTH B, T, THETORBERASHE LT, MRHREL G B3I EIE
BHEBOREEE LS 1P, X5, BREFLAICEATSERIC L SRILEERL T,
ERORET TAFBME I & D BIRSNTO 310D HL CRIESNA Z X3, W
BABHRICEA Z &ian 9,

LinLIEAtS, BSBERBIH OB & 3 L VEHBET S 121, BRESORABH
OFEZ ATV BIKHES, THbBELEREITH L THAR 2%, &IHF | %HFFHHE
HERAICREEN B LD ET S,

Filoh & DR BERMORIBROBEE g 4. 310K, 85, HEEHTHEBHOEN
BRI, EREAIC L DA SHAOERTED, 100 BR%RIc | $icETAET R, 22T, 100 B
R, BRI S\ TEE S N ARAORLRITARRE L 12 & RE L1 & X DR TR
HBERDLESHBROBLEIGIC X > THRLAICHB I N5 £ TOMREETFHISED O TH
%, ZAUL, BT TFOREIR, BRURIGHMEE L TOARICAED, BLRIGAET LicRI3F
ICHERAET B Z L RBVWEESEZ FICESVTWS, F, BIMBHER | OB, EB
ICIBEEHRAVE U B T L@V, THFHMTHRTING, EEPIREL T 2 BRIRIEH 1
BERMU &L, JOROEABEERYOKNBEELTSLPig 4 3OA L RUAZITYLES
DTHD, FETERHLTUSE (Fig 4 3OEHEB 1 RUB 2) dHHEFMICE-TOE I &
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—A, mmm%ﬁ&®mﬁgﬁbﬁﬁfﬁé ERUBALRIGOEREEFETEL S &b 6,
B FHEBOTHE R U S RERD O ISRHEN 2 E->TEL S, Fig 4 413, ZEEHE
Higc BT 3 ETRRASBNOBREEEOBMELEZR L BOT, BHROBILFEL TN
T, BFRSMARNOBEERERDE BB )OHEBRER) /NEE5, LML,
BEAERICEOTE, #EREEHL T 549, RPABHASZNOBREREERNDRE, MHE &
RiE) —EOFEEERET 5. 0BG, BILRIEOBREIERIZ, Fig 4 41TRlici Dok 130
RS 5, THISRBEERL T, B bikbtisfs, ETLEARAERMOREMEEIINE 100855
& L7,

4.1. 2 {REEHK

HTTRT, MEEROBEM L L TEBMBERVY, BRR0ES 1y 72 ERLTVEOT
PR RMIC Eh, E7, AR RO, SEEENSMIC FRET ST & b, kB
BUEHAGE AL, UL, (REHMOE N> T, SRR D RET 3 & 13E
Z5NIVA, ROFEI LD - TEREHEET 3,

(1) FOANBALFES, FOSMIE & ORI, 1o, KPS BERIERROA

XUV SIEHIC RS T B,
2 BALEZERIR, BEOHRY—TROWED 2 FEDARISL, BEADESRT Oy 7 &
WERIE LS, : ‘

3 MBS - TROBE TS P AL R L AR T 3.

W RIS, BRARHERNOLBERNEEING T TRIET 5.
:@;5mﬁﬁ%mmf’ﬁ&ﬁ¢f%%ﬂﬁ?iﬁ§@wéné’&iﬂ<,ﬁ@ﬁ®mﬁ%ﬁ
AERL T HEANYOMABERYI B L VK ESNBITELE B,

L LEAS, BEOUHIHEOESN 51, -0k MR L — 7 ¥ ICES  REFK
DIMEHERNT L LED SNTE ST, RS bAENOERA RETHE L EEHL
T, BADARAOWIE  FHREEHFS LR, HOERED S SRS A 100%, & 5HE50%H
E R MESNITRHENS D& Lz, — 7, 23 LEREER-7E LThH, BILKIKIIE
HORBEECAE S 5 0 & 1470, WEBORIEE IS RERMOIIR, BIEENE - TEL
B, SELIN S DR BRI SRS RO FEDE 2 5% L F IRt

B LGRS A BATHL D bBEL CFHET 3720, FORBALIER ®@%) 1, T
BRI DB R Y — TRUMRE T 28 Mok - TIHBANS ERET 2, THbS, BILK
i, BHORERIC K ~TREE 2 LRET 5, M- T, MO, ETPSMABNOR
FERAFLICBAT MEO DRBERR TR L/ EIE D ED B, |

COHRERARAAS DI OB ZEHIC) THET 570, KOREICESVTHE
21T,

@) BiRAR:, FMWMNUWAT EFARSNARRIIAY 7 L EEROREH AT
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Table 4.1 Parameters to calculate delay time of FP release
in the hypothetical accident
EGR= # # Bz H
u | MEHED 1 BT ORE m/s
g | EAOmEE m/s* | 9.8
h | BEEO L BAHRBORS m 2.9
po | BETVFLAANDKRARBIDERE kg / i 1.33
o | MESORIHARTORAMOEE | ke/nl | 0.44
A | BEESO 1 RAMRBOTERRK | -
d | BEBO LB AHAKOSMER m 0.007
K. | ENHBRZOBRER (FLAD) - 0.45
K. | EAEEORKER FoL0) - 1
ro | BB O LG L O 4R m 0.0205
ri | BEDOINIHAROREER m 0.017
Re | LA/ IVAK -
v | BEBOBRIAMRBETOESIAD nf/s [1.05X107*
R GR B
G | £HE#R= kg/h
47 Lo BB T e BT T AR nf 0.39
(z(r.*—ri®) X854 5
T | EFFARMEEROBRREENFLE | b
WY 2% TOM
M | RFFEREEROBRR ke 826
k | BAMHOBFROHERS - 0.18
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Table 4.3 Effective release time (Major accident)

RKaH & N ::Ij b B0y aat s e

T RREIRGHD %9 13X 10° MeV + Ba | 49 1.3>10° MeV - Ba/h =i
i Ak | SRR | # 7.9%107 MeV-Bq | %9 T.9x107 MeV-Ba/n| 1 EEH
18I HREARH | ) 9.0<10° Bg*?” #5 2.6x107 Bg/h*? 1 B5R
v EHREAH | % 1.5X10'2MeV - Bq | % 4.3x10''MeV-Bo/h’ 160 ERAR

HERE ! : ,
BUMEHCE 4 5.0x 10" MeV + Bq | 7 0.2} 10''MeV - Ba/h| . 380 R
}”u%ﬁ’aﬁ:ﬁm %7 6.4x10"'Bq*? #5 8.5x10'"Bg/h*? 350 B

* 1) ERRRHigEER = C(RRRHE) / ERARGR]
* 2) ANEFRIRERRERE
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Table 4.4 Integral source intensity in the containment vessel (CV)
(Major accident)

TRUVHEEMeV/dis) | RBIINVE | HRFARE
TBR EBR (HeV/dis) (HeV)

110.0 ~2.0X107 2.0X 1072 1.3X10 **
2| 2.0X1077~3.0X10™ 3.0X 107 1.3X10 *°
3|3.0x107%~4,5X107* 4.5x107° 2.8%x10 *°
4]4.5X107~7.0X 1072 7.0% 107 1,0X10 *
517.0X107*~1,0x10"" | 1.0Xx10™* 1.5X10 **
6|1.0x10*~1.5x 107 1.5X 107 9.2x10 2
7| 1.5x107*~3.0x 10" 3,0X107 37X 10 **
813.0xX107*~4,5x107* 4,5x 107 2.1X10 *°
9] 4.5%x107 ~7.0x 107 7.0% 107 5.2x10 **
10| 7.0X 107 ~1.0X 10 ° 1.0X10 ° 3.4%10 %
11 1.0x10 °~1.5% 10 ° 1.5X10 ° 2.2%10 0
12| 1.5x10 °~2.0x10° | 2.0x10° 3.7X10 *°
13 2,010 °~2.5X10 ° 2.5X10 ° §.2x10 **
141 2.5X10 °~3.0%10 ° 3.0%10 ° 1.8X 10 **
15! 3.0X10 °~4.0X10 ° 4.0%10 ° 2.3X10 *7
16 | 4.0X10 °~6.0%10 ° 6.0X10 ° 6.6X10 **
17 6.0X10 °~8.0X10 ° 8.0%10 ° 0.0

18 8.0%10 °~1,0%10 * 1.4x10 3 0.0
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Table 4.5 Effective release time (Hypothetical accident)

|
REHEE B KR ey ant 3 i
YRR | 49 5.5 108 MeV-Ba | 9 5.5x10° MeV-Boh 1 #5FA
bt | SRR |9 3.8 10° MeV-Ba 4 3.8x10° NeV-Boh| 1 B4R
{
R | 4 26107 Bg*Y | %9 2.6%107 Ba/h*? | EsR
7 RERERGE | K T.2510'°MeV - Bq | #9 4.3X 10" MeV - Bo/h| 160 RS
HEsE : _ ’
| BRI | #7 2.4 101"MeV - Bg | 49 9.2X10" eV Byh| 260 B4
sdar -
VUG | 49 2.4X10"Bg*T 49 8.5%10'*Ba/h* 280 T

* 1) ESHLSERN - ASRAE) / BRRE)
* 2) B AFRHRE S
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6 Integral source intensity in the CV
(Hypothetical accident)

TRUEEE NeV/dis) | RE|EXXIUF MR

TR LR (MeV/dis) (NeV)
110,00  ~2.0x107 2.0% 107 6.0X 10%°
21 2.0X 107 ~3.0X 107 3.0X 107 1.3x102*
33.0X1072~4.5% 107" 4.5% 1077 1.1x 102
1] 4.5%107~7.0x 10~ 7.0% 1072 2.2X 10
5|7.0%x107%~1.0% 107 1.0X107* 3.0X 10%°
6| 1.0X107 ~1.5X 10" 1.5X 107 1.9 102
7 1.5x1o'*~3.0x1b'1 3.0%10™ 2.1X 102"
8|3.0x107*~4,5x10™ 4.5x10™ 1.3%10%*
9] 4.5%107*~7;0x 107 7.0X 107 9.6X 10?*
10| 7.0X107*~1.0%10 ° 1.0X10 ° 6.7X 10
11]1.0X10 °~1.5%10 ° 1.5%10 ° 4.5 10%°
12} 1.5%10 °~2,0x10 ° 2.0X10 ° 8.1X10%°
13 2.0X10 °~2.5X10 ° 2.5% 10 ° 1.6X10%°
141 2.5%10 °~3.0X10 ° 3.0%10 ° 4.4%10%°
15| 3.0X10 °~4.,0%10 ° 4,010 ° 8.9X 10T
16 { 4.0X 10 °~6.0X10 ° 6.0X10 ° 1.5% 10"
17 6.0x10 °~8.0X 10 ° 8.0X10 ° 0.0
18 | 8.0X10 "~1.0x10 * 1.4x10 * 0.0
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Table 4.7 The sum of whole body dose at hypothetical accident

(based on the population statistics in 1985)

il o ‘ A @O A
(k) B wE A (A) (A=-Sv)
0~ 1| KyeHr 2,023%10* | 1.5X107°
1~ 2| fFt. KEEET 8.766X10* | 2,9x107
2 ~ 3| JEx 1.169X10* | 2.8x107°
3 ~ 5] ne#t 6.752X10% | 2.2X107
5 ~ 7| TERET. EH 1.729x10° | 1.0x107*
7~ 10| AT, fAK. SEEHAT 5.017X10° | 3.4x107
10 ~ 20| FRIKET, SREHET, IR 2.133x10* | 1.4
20 ~ 30| EMW. REFEA 5.983x10° | 2.7
30 ~ 50| L@, AR, AR 2.946x 10° 9.4
50 ~ 70 . . RRFH  6.415X10° | 1.2x10°
70 ~ 100 | MRHS. Ffam. HIH 8.123x10° | 1.1x10?
100 ~ 200 | Mg, . FHERE 1.466% 107 | 1.4X10°
200 ~ 300 | MmEW. H@ERE. BKWE 2.7056X10° | 1.3x10*
300 ~ 500 | H/HEW. HEWH. BAKRH 2.160x 10" | 6.6x10
500 ~ 700 | WPEW. fugu. EBW 6.597 % 10° 1.2x10
700 ~ 1,000 | #Ew. EMEEH. BEH 7.115x10° | 9.3
1,000 ~ 2,000 | FEREW. KM#ERH. EHES | 5.200X10° | 4.9
2,000 ~ 2,200 S%SB¥S 4.670x10* | 2,2x107°
& 3t 6.716X 107 | 3.8X10?
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Table 4.8 The sum of whole body dose at hypothetical accident
(based on estimated population in 2035)

B . A B MO
(ls ) WA A (A) (A-Sv)
0 ~ 1| KKHE 1.957x 10* 1.0x107?
1~ 2| fa#. KA 7.666X10° | 2.6X107°
2 ~ 3| 78kt 1.142x%10° 2.7X107°
3 ~ 5| M 6.597X10° | 2.1X107*
5 ~ 7| REFT. AEH 1.840%10° | 1.1x107*
7T~ 10y ERIEET. fEF. SHAET 5.039% 10 3.5X10™
10 ~ 20| ZRUNET. $RHEIET. REFELRT 1.921X10* | 1.3
20 ~ 30| HEW. EHFHE 5.834%10° | 2.6
30~ 50| k. BEW. EAR 1.633%10° | 1.5%X10°
50 ~ 70 HH. BHE. BRFE 9.088x10° | 1.8x10°
70 ~ 100} BR#B. ®WEH. WwIE 8.062210" 1.1%x10?
100 ~ 200 HuRd. JIES. HEEH 1.661 %107 16X 10°
200 ~ 300 EMW. @EWb. @KW  2.603X10° 1.2x10*
300 ~ 500 | H/EHBRW. REW. HKRT 2.327X10" | 7.1%10%
500 ~ 700 | RAT. FEOLTH. e 6.642X10° | 1.2x10°
700 ~ 1,000 | A, EMWE. FEH 7.056X10° | 9.2
1,000 ~ 2,000 | FEREW. AMER. BRHEE | 5.200x10° | 4.9
2,000 ~ 2,200 RBES 6.505x 10* | 3.1x107°
& at 7.106x10" | 4.2X10°
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Rupiure of primary coaxial
double pipe {quillotined]

IRelease of primary coolant into Cﬂ

fDepressurization of primary coolant |

Pressure difference between primary
coolant /pressurized water is low

[TESIution valves of CV are closng

f i i
Start up of ACS Pres. and Temp.of|[ [Air Ingress into core Relsase of FP
is inhibited CV are elevated with notural-circulation {|into CV
Decay heat removal
with VC3S
Atmosphere of CV is |[Oxidation of graphite |
L cooled with concrete
structure etc.
Pres. ond Temp. of Reactions are terminated
CV are decreosed os core is cooled
Fig. 4.1 Sequence of depressurization accident.
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Fig. 4.2 Release and irradiation paths
depressurization accident.
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Fig. 4.5 Calculation model of natural circulation
during hypothetical accident.
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9*EXIU7

(RFERBEBEN ORI BANE 0.25 %/ d)

FEFFEHERHESRAOHR A A

(BFERMAENEEAOLE I LD ESYER L)

| ‘ |

RFFHEMEEAA~ 100 % RFARAERAN 100 % RTIFBHEFA~D2%

BREF A B A L it (REREE D @ 1008FRT)
1 RGARMA % MER R RAEMERICE S ER L
BERTBHHA BLUE®HHAR o H X

Fig. 4.6 Release flow of noble gases (Major accident).
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[SERRBEAERE T V5 | & O>FRBEDE 90 %

| y—Ezxzy7

(BT ERHMESH»SORBA VW : BAVWE 0.25 %./4d)

(RFFRMERNOXS% |

TR AABENES A D ET PR BENESEAD

B XA BEHERL b & B EmENE 50 %

(10%) (90%)
EFEREEEAA 100 % EHBHERHA B0 %  EFEMEBHA 50 % FHAMERAA 1 %
B 27364 =i B (s 1008F)

1R EaEH KB EEEORRK EMRPENARACE | BOkEELE
ERinioF HELELF ELEL3R I '

Fig. 4.7 Release flow of iodines (Major accident).
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| | |

HFERMERAA 100 %  FEFFRHEHAA 100 % FEFFEAEEAN0 100 %

B =TS FO (BERE D ¢ 308FM])
|
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Fig. 4.8 Release flow of noble gases (Hypothetical accident).
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wF & A EERL L Ik AEBPR 50 %
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] | | |
FEMNEEGN 100 % EPSNSEGA 100 % DEONSEAA 50 % EFENERMA 50 %
e st it 1, Gt 3058
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Fig. 4.9 Release flow of iodines (Hypothetical accident).
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Table AL 1 [RASHIEHRO MR S AR UMEIE ¢ STITESE
(1KY 2 A84E BN S BA S )

RiF R UBRIFE R i  RAEMEEK
RS E TorsH 5% 108
X5 ROBHEE 0% 100%
IR # 3.7x10°° Sv % 8.0X10-5 Sv
: (# 6.3X10°3 Sv) %

*HEEENR (1 RAHABFE _EEHRHER) OR

~Table Al 2 (AR ORI S RO < BRI R

(LRmEARBHBEHREREAF)
BTRGERUREITER i {RIBEHE
B A BB RE L E TORY 10% 208
 EGBEME # 3.8X10°7 Sv # 7.6%10°7 Sv
(# 6.3X10°% Sv) *

HMEREEE (LREABFE _BERHIR) OER
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@ PHEEERE (h)
ik L TORERDO L S EOWMELER, BEERFOOTHIRREETE L 5B8483tRE
REoHHEIE LTV EFELTROTVS, 15, TOX D SIBEORMLZHRE 5 keal/m*
h «C® Y AFVT, WEEEERDEOTFOU— 2995, h=01m's LLTVA,
@ FTFERESEOFYE R
JEFIFHSARNOEHEBNSEL LA LI, R.=%00cm &LTWVS,
@ EH2FEOREEE (a*)
<y 7 A 2 VOBRENERE L - SAEE R, SR SN A FORENOHRRICED
CTFRIZED, @*=41x10%n/sL TV 3, '
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R-Tg\"
“:4TEHT) (A5.6)

: NEICREL 1.0
c SEEH 8.314x107(erg/mol - K)
Tg : #ZARE 330 (KD
M : &IFROHTE  262(g/mol)
@ HFOBHE ()
6=25x10""stELTVB UMY,

]
(4
It
!

3. BTRER

BT RA RN OSHDOER Y > ROF FHREE QML I, Fig A5 20M a ITRT &
B0 TH3, HTTROHIL S FMTIE, NPOERbICRT LD CENEEN S BONEEEREL
AT ->TVS, BEEDICESC X ERAILL ZENRE LRI 5.7X107Sy, HigRall
H5¢ kS ERACE BEERLRIIY 3.8x1077SvE D, HITRO#IE  FHEICAIL TV AE
b IcES EBRIIMFETHENL-TOLE,

BE, Rick S BZOREEE (a* ) PAH/NSOVE UTHHE L /F5EFig A5, 2ol c) 1T
ESWTIHEATT» 12484, &) FERAICK 2EMGELEITN 5.0xX107'WTH D, ERbICHE
= ¢ HTTROBEE < FHMESEIL, SO D BETIIEE - TV S, -

& £ X KW

(A5 1) JECIBESKEERT Y X7 7 4 — R, FLREERHT ROTRORIR, 19845 3
H, JAERI-M 84-055

(A5 2) ZERgfn - ArE T EE, SR - ETEYS - HN62E

(A5.3) EBTZER (40, plld, BEEEFS, 1986

(A5.4) D.L.Morrison, An Evaluation of the Applicability of Existing Data to the
Analytical Description of a Nucler-Reactor Accident, 1966, BMI-1779
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1. {FIL&IC

HITRO BRI ARE, BB, ©5, SaERAEHO 0. MEOEHicBW TEFFBNEEN
TEEEEO 0. 1%/dUTORAVRELS LI FTZINTV S,
—ﬁ,1&%ﬂ%ﬁ:iﬁﬁ%$ﬁ®wﬁ<%ﬁﬁm5&ﬁ@ﬁ¥ﬁ%mﬁﬁmgﬁﬁéﬁﬁb
T, BHEOFEFABRERORAVEEZZEL TV S,

LITFR, BHEOEMAISMESORAVROHEFERUERICOVWTRY,

2. EHEFORTIREMAESRN SORLOEDSH

(1) FHELX
HOE TARAERL SORA VR, RXXVFHELTVS 45D,

B [ AP o
L=Lg- Ny | 7 (A6. 1)

L SO TS 5 ORA K (%/d)

Ly : FHFFRERRAESOTGHRA VLR (%/4d)
AP : B0 EFEENESRNTES (kg/cm?G)

AP, : BETFSEROESHREAD 0. 9EF0OES (kg/cn®G)
o BHISOE FEBNESHNSHEKOHIEE  (ke/n’)

TRRIC L DHET 5,
_ Pge N Par
P~ Ruge T  Rar-T
_ 3 ] ( 1 ) nye n 1 ] Nl )
T T \Rpge nmpe+ngr Rgr nge+ngr
_ P .(“H9+_“mf) . | (A6.2)
T. (nge+ngr) ‘Rue = Rar

t_.L._(:L., .

Pye, Par  : SHEEOBEFERNERMONY 7 LARUZELORE (kg/cn’A)
Ryge, Rar  : AU LRUERZOH ZEH (kg-n/kg+K)
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T s MO R TS A SR O ERE (K)
P : WO E IR A s (kg/cm?A)
nge, NaT  : BHHEOBETIIBMAERAONY 7 AL, EROENETEARATEKD
5. o
nye— w,ﬁ/{;ms (A6 3)

Ve - Poy - 101 108

(A6.4)

Dl = "Rar - Tey - Mair
Z 2,
W CTIRNY T LDA N R (kg)
Veo : FITIRHEANZS 2S00 B ek ‘ (n*)
Pey | HRAEROETRSMERNOES  (ke/cn?A)
Tew | BHRAEROFTFSHASROERE (K)
Mpe, Mar  : NU T 4, ZZONFR | (g)
pd :EE, ESEREAO 0. HEOTHOROELOHE TKRRICK D IHE
5, | (kg/n?)
Pg
0= Ror - T (A6.5)
I,

b, ETENAESORBEREEAD 0. 050E S
(kg/cm®A)
Ty, & & (K)

{2) FTELH
Tabl AB. | ICETELEATRT,

3. EtRER

Pk b, BHEORTFEBMEEORAVERI, $0.22%/dE105,
R, ChicRBEED, 0.25%/ACREL TV,

& £ X MW

(A6 1) (EFFEHASORLVHE  JEAC 4203-1974
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Table A6.1 i B & #
e H T 5B 4 ® E #® m

BRI FRPEBORIRAVE La %/d 0.1
FHFORFFARMEBHNOES AP |kg/ciG | 3.667 |4.7-1.033=3.667
ggg%ﬂgﬁwﬁﬁﬁm}zﬂmo.g APy | ke/AG 3.6 |4.0x0.9=3.6
AT LD AR Rue |kg'm/kg-K 211.8 | #@WITXEWR
LRADHAEEY Rair |keg'w/kg-K 28,27 "
FHRORFERMERAOTYERE | T K 663

(c 380)
ggg%mgﬁmﬁﬁﬁmgbm.g Pqg kg/cf A | 4,633 | 4.0%0,9+41.033=4.633
HE Taq X 203 | RFFHRMBR ORI R

(T 20)
1RAYDLDL R B W kg 670
REFRABHOEHER VA ory 2,800
EREEHORTIRMABHNOES | P4y | ke/afA | 1,033
EHERRORTFFABHBEENORE | Ty K 293

G 20)
AU LDRFE Mue g 4
EROH>FR Mair g 28.96.
FHREFORFFERMEBHOED P ke/cd A | 4.7
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