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The Mark-III core in the first conceptual design made in 1975 is a
fundamental core for VHIR. Subsequently, further design studies were made
;fdel.loading scheme and centrol rod withdrawal sequence for the core to
increase its safety margin (shutdown margin, etc.) and operational margin
(minimum Reynolds number, maximum fuel temperature, etc.).

It was shown that the Mark-TIII should exhibit the performance expected
of VHTR, unless changes are made in the preconditions for its nuclear,
thermal-hydraulic design.

Also, the needs as below were indicated:

(1) reasonable core design criteria and guidelines,

(2) fuel-loading-scheme requirements in fuel management, fuel misloading
and reactor operation,

(3) confirmation on precision of the core design method and its further

refinement.

Keywords; VHTR Reactor, Core Design, Fuel Loading, Burnable Poison Loading,

Control Rod Withdrawal Sequence, Safety Margin, Performance.
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Table 2.4 {HAKFEIRNEE LHEEY -2

(dk)
Mk -IIF Mk —-IIG Mk —HH i F 3
HHAHIGE 0. 0468 0.0706 . 0.0625
(g5 8B)
Xe & Sm 0.02686 - . S #eEE 10 B
HRET - = I HEER
C& R1 =8B 0.6104 0.0190 0.0232 R 2&R 3=NON
=177 0.030t 0.0489 0.0625
=27 0.0575 0. 0806 _—
(&) 1. C . il
R1 B 1Yy rEmEE
R 2 %2 ’”
R 3 %3 7"
2 B Fits — F IR M kR ~BA

L/7:

FO~1RE 7oy 7 RiRA




Table 2.5 #@ELSESE (Mk ~IIF FL)
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B K H B SO E K K (A) 0.006
Bt B il fE (B) -
(4%) g kR K (A 0.035
(ERER) (B) 0.008
ZHEARE (A) 0.037
' (lB) 0.009
FE kR B
( 4k ) 15t 2 & 5 7 01569
( max. worth pair )
2% R F w7 0.083
=2 &7
Xe decay
BEEELSERE EREGREBS 0.118
(dk) fTE R Z v 7
BAMEE R v/ ¥— « 28 57
RIS B Hl fn &8 (A) R1 ma % 6.4 % 107°
(4k/cm/rod ) min- 4.4x107°
C max. L3 x 107
min 7.2 X 107°
(B) R2 *R3 max- 1L1x107°
min. 80X 1077
R1 max . 6.3 x 107°
min. 35x 107°
C max. L3x10"
min. 7.2x 107°

(A) Ag—v

(B} B»Agz-—-V
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Table 27 BEH I AF -BEOL0FH

TR F —FRE 69 | om | 6B | Thax-—TRE 69 B
60655 Mev 1 1071 eV 36
3679 2 1.045 37
2.231 3 1.020 ° 38
1.353 4 0.996 39
§21.0 KeV 5 ! ' 0972 - 40
500.0 6 0.950 | 41
3025 7 0.910 42
183 8 0.850 43
111 9 0.780 44
67.34 10 0.625 45
40.85 11 0.500 46

2 2

24.78 12 0.400 47
1503 13 0.350 48
9.118 14 0.320 49
5530 15 0.300 50
35191 16 0280 51
223945 17 0.250 52
1.4251 18 0.220 53
906, 858 eV 19 0180 54
367.262 20 0.140 55
148.728 21 3 3 0.100 56
755014 22 : 0.080 57
48.052 23 0.067 58
27.700 24 0.058 59
15968 25 0.050 60
9.877 26 0.042 61
400 | 27 0.035 62
3.30 28 . 0.030 63

' 4 4

2.60 29 0.025 64
2.10 30 0.020 65
1.50 31 5 _ 0.015 66
1.30 32 0.010 67
115 33 0.005 68
1.123 34 6 0. 69
1.097 35

— 27 —
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Table 28 SP 257 v OmMEK (B EEIER)
s A EE (cm) 1 BB K BEE ) YIER (em
1 ~n" X AT =Y
n + 1 39339 ex —CS5B
n + 2 6.8138 ex —CSB _
n + 3 124058 base —CS B+ Pin 1 9.3787 ( 9&)
n + 4 225419 ex —CSB +Pin 2 17.4738 (16 %K)
n + 5 234916 base — CCR

« A YEE Y O s B

Table 29 SP 75 =7 OB (FEMRASEE IR )

= S¥EFE (cm) v H # K BMEC ) v R

1 2.5 F o4 F

2 2.75 INARF O

3 4.25 w | &

4 4.3 H oA F

5 4 5 NZRT DA

6 9.0067 w4 F

7 145696 base —CCR+ Pin 1 11.7881 (3 %)
8 15 7511 base — CSB |

9 224824 ex —CSB+Pin 21 191168 (6 X)
10 28.1436 base ~CSB +Pin 1 2480 (24 %)
11 34,5358 ex — CSB+Pin 21 313397 (124)
12 39. 3825 base —CSB+Pin 1 36.9591 (30 &)
13 41.6736 ex —~C SB
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Table 3. 2.6 ZRFHEOWRE B4 - 208HEn L

W E R E A H @ A
TIARE | 7o 2ES gaRg |7 RED | paag [7o21e0
R OE % B OE =
%1 B 1 1835 C - 1613 C -
11 1540 —295 1742 +129
w2ERE 2 1519 —3186 1‘574 +61
3 1853 +18 1675 _ +62
4 1857 +22 1745 +132
5 1752 —83 1546 —67
6 - - 1841 +228
7 1666 —169 1628 +15
8 - - 2310 +697
B IR 9 1861 +26 1569 —44
10 1571 264 1480 —~133
4 B 1A - - 1571 —42
1B - - 1541 -72
1C - - 1474 —-139
1D 1777 —-58 1509 —104
1E 1762 —-73 1555 —b8
HAERE 9= 1744 —-91 1442 -171
10+ 1490 -345 1400 —-213
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Table 3. 2.7 MBECHEI S ©— 4 FEROE(L (-2 10°)

woogr | FEERAE | FOE-Fr SRERP-D A RN TR P-2) | 4 |sis w1
27971 C} RL 7Rl |z 3 WUTRL| 2 3 |8 ®E E
08 (2607 1(%)/7 1098 | 1040 | 0912 | 1.033-| 1.070 | 1028 | 1.0026 | 5.15%
08 |1&y7 & 7| 1049 | Loas | 0919 | 1024 | 1081 | 1020 | 10014 | 471
g0a [12)70 17 f 1120 | 1049 | 0893 | L042 1073 | 1023 | 10010 | 445
1508 |163)/7 (3)7] 1103 | L0s2 | 0892 | 1014 | L065 | 1021 | 1.0006 | 434
2208 | 177 | G,7] 1140 | 1055 | 0878 | 1007 | Lo76 | 1.022 | L0008 | 491
2008 (%)/7 (/7| 1185 | 1059 | 0.859 | 1050 | 1092 | 1025 | L0013 | 5.29
3608 | 0 | 0 |1230 | 1063 | 0841 | 1111 | 1106 | 1027 | L0015 | 659
Table 3. 2.8  hJ7 ML B & SR R B 0 B
=2 B K 2 R Hl e A VAT T 4w/ RE | L3I BEE| T2RIEE
& 5 M X He 3 (Ei) C R1 Rod#in no Rod ZjEi /%Ei %Ei /%Ei
2 5333331 2.7 27 1674 1519°¢C| 524°¢ | 190%C
5 5442222 1297 17 1546 1752 61.9 19.0
9 5533221 1697 13/0/7T| 1569 1861 61.9 14.3
10 5433222 27 16/0/7| 1480 1571 57.1 19.0
11 4433322 37 37 1742 1540 52.4 19.0
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Table 3. 3. 1 [ B HIM0ETE — 5GBS
R o Mk~ —1I
B Mk — T Mk—mp | 2R S Mic
% Akeff no -B/P4F.Cx B /P A,
DRARARIEE 9.0 47 20.8 109
{ hot clean)
2 B # #
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(Xe —%H3%) 4.0 25 16.2 6.7
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4 ] 18 #E A 330 40.6 458 393

AP . BER no— C/R, no- Xe
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Table 3.3. 7 s RA BN B Mk LR

B ; Xe™, Sm'™ SR MK, W WIMS 5473 0Ca%N5 60,

ORIGEN GGC—4, CITATION
% B 300 H 500 H 360 B S AR E
RERE 3R B KRN e B FEE R B
Kr 83 w 041 049
Zr 93 015 019
Mo 95 w 048 0.96 077 128 1.35% 225
Mo 97 0.13 017
Tc 93 w 100 200 1.29 2.14 219 364
Ru 10l w 0.42 : 0.55
Ru 102 0.07 010
Rh 103 w 462 925 6.49 1080 794 1323
Rh 105 w 401 332
Pd 105 024 035
Pd 107 011 017
Pd 108 w 0.19 0.28
Ag 109 w 087 125
Cd 113 w 0.41 0.34
I 129 0.19 026
Xe 131 w 3.42 6.8 5 436 725 456 761
Xe 133 013 010 ‘
Cs 133 w 323 6.46 413 6.87 389 6.49
Cs 134 w 011 021
Xe 135 w| 3784 - 2973 - 3295 -
Cs 135 0.18 - 025
La 139 0.27 0.34
Pr 14t 0.31 043
Pr 143 016 012
Nd 143 w 6.55 1312 809 1346 1021 1702
Nd 144 0.06 0.11
Nd 145 w 121 242 152 253 262 436
Nd 146 0.21 0.27
Pmi147 w 573 1148 6.25 10.40 527 954
S m 147 017 0.33
Pmi48 w 214 233
P m 148mw 040 042
Smi49 w 1223 - 1052 — 707 -
Smls0 w 0.80 160 1.09 1.81 1.52 2.54
Sml51 w 521 1043 497 827 4,23 706
Smli152 w 244 489 329 547 2.45 409
Eu 153 w 1.00 200 154 256 121 202
Eu 154 w 029 058 061 1.01 1.63 271
Eu 155 w 126 252 143 238 186 311
Gd 157 w 0.38 0.76 034 0.57 0.20 033
5 9603 7456 9880 7680 9161 86.00
17 #%FE 8769 8642
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o Co ] R SRS B

ANd=ag —a (EERRED g —§IAERAROC)

n | RFEEHEEE | 2 RoTHEsE
| simEmAkeE | (ANISN30BD |(CITATION6E)| £ B® 18
z | : (JAERI 1173)
R ds Ad i A&
RIEAERERKRE 962 — 4.07 T — 1124004
s | GRAY -42-7, A 85.0 852
H
E | GRAY-42-7,B - 86.0
! ) Aa
5 | GrRAY-42-7, C - 85.0 =74001039
GRAY-42-7, D - 76.0
o 206340047
y = ‘.-E\ 49 - . - -
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72, PR3y X777 4w 7 RFELTHMIELR.
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BBEC A & 450 BDOKER%EFig 3 4 1T 7, ‘
CNODRERN S, BNBRAKEE 2 1LE, BN vA /v XE300L LTH 5.
BEORSEREICSVTE, / I FTVEETER 1345C, YR7<7 4 v 7HETHEE 1532
CTHBe LT, EOBAOTPLORTHEE  BHAHEREL T S,

342 I ARRARKERHE

(1) SHELMH
HHFELZERREL, VBB AKROR/FHELRIT U, Table 34 3WRTHAL—F 7
FE BBABIUNNT A -8 & LR HMRELAR, 341 EACEFEHNT 5.
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Table 3. 4 2 EHREAGIHGEEIEZR

8] e wmor B 8 & E

g g _ g g /) FE R

B | g Vi | vRFerer | fLB ) )

N - - ( g;g/ L) LA/ ZE | FRAEETHE | (kg Am®)
C 1245 1424 /% 4750 331

0 |RI 1345 1532 /F 3960 236 0474
R23 1 1343 1478 T/ F 4330 2.35
C 1187 1351 /F 4620 364

10 | R1 1254 1421 T 4020 274 0476
R23 1240 1357 F 4380 295
C 1205 1373 /T 4720 349

50 | R1I 1293 1468 7/ F 3960 244 0.483
R23| 12686 1388 a 43990 250
C 1207 1376 /7 4790 360

100 | R1 1298 1474 /% 4000 249 0497
R23| 1266 1388 /F 4320 250
C 1165 1327 7/F 4790 250

200 | R1 1247 1412 T 4100 270 0519
R23| 1217 1331 7F 4180 280
C 1171 1340 1 4510 269

300 | RI 1223 1393 7T 4120 225 0483
R23 1184 1302 Yas 4340 2786
C 1170 1351 /T 4280 236

400 | R1 1203 1381 7/ F 4100 210 0503
R23| 1165 1278 /F 4520 262
C 1152 1308 7/ F 1480 3.22

450 | R1 1202 1357 /T 4070 268 0474
R23| 1173 1283 7/ F 4450 338

Table 3.4.3 30 %EWKEDOP,, P KUP;

C R1 R23
P, 1116 0926 1086
P, Loz27 1.160 1068
Ps 1.07 108 1.0
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Table 3.4.4 30 AR ETRER
W | e moK o Bos BOE ]
@ | = S it |vRTwImr | BB = Rh ) IR
o 2@ m o Qo | 7| BRI | Cg )
C 716 794 1/F 6400 771
100 | R1 740 826 T/ F 5200 518 0356
R23 724 777 1/ F 6190 724
C 741 824 /F 5660 5.95
90 | R1 770 863 /F 4600 3.99 0297
{R23 749 806 7/F 5470 559
C 772 862 1/ F 4930 445
80 | R1 808 910 /¥ 3990 2.99 0244
R23 783 844 1/ F 4760 418
C 816 915 1/ F 4200 320
70 | R1 861 975 T/ F 3400 215 0195
R23 828 896 7/ F 4060 301
C 871 989 /F 3490 219
60 | R1 936 1068 ST 2810 147 0150
R23 892 968 7/ F 3360 206
C 970 1103 7/F 2780 140
50 | R1| 1025 1175 /F 2230 0.94 0.109
R23 991 1081 /F 2680 132
C 1080 1235 7/ F 2090 081
40 | R1| 1128 1299 /F 1670 054 0073
R23 | 1097 1199 /F 2010 076
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35 MEsts

351 Mk TFHER | _

HEMk~I HFALTOEFEERICE T 28N FORBLMLERTI DI, TA - R
ERTLHAHS=FEMT 3.

(1) BRI Hk |

BEGCH S BB BEROHEL, F L0 34 Y 7« RER (P, R1, R2&R3) OFHK
BHABKTF + Y FNVEDNTITR S TG, Fiidhi, R1, R2&R3 # ) 7 4 2K
i, ENEFN TS5, 450, 288 FMOBMEABAF v v AV THEINTELEZ 5.
BRI BERT + 2 AV OBEHRE &£ 2 ORE(LE, AIFORKSETORKRCE ST
5. BB OTEICR, YRIvF vy oRFERT S LHFAEERL-BEEEEE
WTW5S. E/, MR LEBRERE (KMC) BUToRNTEL 605,

logip KMC = -3.27 — 4220/ 7T

BT ICIZADAM—-EVA (Amoeba Damage Evaluation ) = — FAEHL ORI,

@) sl R |

AR T A R BB HEET 1 OB E LA Fig. 351, 3527 T . MR Y RTF=F v
SRTAFZMUAE, RBERVRTFvF v /RFEBIUS v FoRBTAEZRLULEEIL, £h
ENE SN b DTH b MIRKEE (450M8ER) KT, 30 v REOBEB#HSRELTH
AMEN FOEEZER, W001% (YARF 7 F v 7 RFER) Xi3H002% (Y RF%F o7,
FyELHAFER) THd. CRHoORFERFET X - <@L EATT. HEHRBRIN
GHEEEIREETS D, ARHOEHERME LTI TEHLLETH 5.

352 MBI -7oihNh

WMk - ORME EOELMEZERT 27o0ic, BEEAEREZCRTE S BOIEHHHR
HY5 LB ONBMMRY -7 28R, BEEGR S X CHERRHERSICET BB D%
AT 2.

(a) BEEEEHOID

BiroMFLELT, PLAOHIBLICEETETREBOSHAEEL, AMELEAENLS
&, %D, Hhd Y7 4 AEROBRAHIRKF » YAV D LG 2EBBOR) - TIEEE
EDHTD. COBKRY -7RABBEERES— KDL LTI ENAZBDELEELT IS,
BN FICIZTAC— 2D 9 — F &, [BARHICIZPENTADECS ~ FAR e B2 — F
k2R ~7EROBITE T AEFig 353, 3541 R,
RESHOEHEITIIMEBITEL S F + AV E, BHEMER, 8dh, LT3 %5+
Y —THF ¢ v TOEMABEEINT S, SREMRO D BMBEH 0, 400, 450 HIZHT 5 H
D% Fig. 355RTo ORI B 400ATARY ~7HOREZEHB AL - TiA,

R 7 ER OB FHEICIMBRA I RTES0HEES A, STEHEDS B,
BEEOBIE DA B X URRRKAFEILEO IS 2% Fig 356, 35.TICRT . ZHAbh s,
BREEHAR b OB A SI5E IS 21 38T 289kgcm®, EM T 734kg/cm*ThH b . Zh5i24H
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@%ﬁf%ﬁbk%ﬁmﬂlmmphﬁ(ﬁ%@ﬁﬁ%)EﬁmsﬁgamﬂzﬁZW%m%ﬁ
B F0&NEL, BEEEMOBERY - 7OEBLMZHEINIbDEEI LND,

(b) IS EEERIC R TEHHBEMIC LR T 2088 2 ) — 7R OEESR A
L, ®@OCEISAMRET 5, kg L ERSOFOEERIT, 361IKR~oRs L0,
MM ARAE 5 J: O 30% HAEEC IRAE &> & D HIHEE H1 D15 BT 5 T8 SR TLO 3 BEIR Y
~7HERDRENE L, 30BLIESEORHEOE, ko FF e 2D EHL6BREORY — 7
CBNTRREN S -T, 2CTE, DR - FBAENRIC, ATETR~: & B
RERERELT, BERESTHELBEHHEE 21755,

ORI 2 Y — 7S SR BT EIC 12 Tuble 35,1 KGR THEAE £H 0. FEOREBSH
R 2 Y - TREAOBEZE(CAFig. 3581KTT .

RESMETFERERN S, BOBGHSRET A EEZL o aMEERTE L, MEMG ASEL
T8 =72 BEDBELLLT, RV - 7ENLEAORESE (Fig 358081 & 2 DEEL) ,
MRSAENRESR (AEKNDES, 40RES) B4 UMETHEEERESE (FEHNOS 3,
5DIREE) WER LU oo MHPWRLALSICH 28 DBABIZIERRAR 1.7~ 188, #E0
BABIE 1IBDOBETRA LTS, 20T, C02BARBIZBGHASE LIz, Eohf
GH5 % Fig. 35.9, 3510 iICRF . Ffo, BANDMEAE Table 352177 . ¢ OMEIZAEIC T
LTHERMOFEFRELI O b A&, BTSN RET L EZLNINTHE S,

PltORRBEESTOHBELCH T, Fig 3530 7T L 3N MMEEZR B4 RELF DTS
2, 2 - TERBATOREELBLVEIRE—HFEELELT, 27 P FEERY - 7B
EDENT, 06mm DF v v FERTIBELHEL, LRCRBOBITET . 2O8E,
2Y - TERBORAKHEZRRZ (Fig. 358@0FAREZICHET 3) K 190CEE L bt
Lo ZDEDINWRESMDESORARIEHA Tabled 53 10 RT. 25 DMHIZE DEL e
SOBEL L -TEHEY, HROBRICERLTRY - 7OBBORERRIE L HIT 2,

PELY, HEBERNERFCSGZHBERY -7 DOB2MEICHVTIE, STLLBELTEX
e 327 PRI F » v 7T RMBHM AR AL O0BARHRBETX2LE: 005,
o, AR THEALCOIHENLERT—EBEORE R ) - 7ORR4LERITIHE

H5H5.
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Table 351 #iEAEEHEEE (30 ¥H4%) iCHT 5,
BREl R ) — TEFEEOMEE A
. - _ *1
5o v h 0012 x (10exp (—001026t) —9 ] kg sec
t= 10sec Tiz 308 X 107 kg~ sec
A 40 x [10exp(—001026t)—9) ata

t=10sec Tid 10ata

EFNMAOFRARKE *2

3.5 WOtk 5,

moh B oE

Fig. 35 BofEx11 "

3

vy bRy -7
Frou?

015 mm

*1 0t BEEBEBKRBOEY (sec)

*2 0 SRR EHERER

*3 . IO RERE

Table 3. 5.2 HlE#ER LT (30 BdiAkE) KE0 5
BRI 2 Y - TEMORABIESY
I R-Z&EM R-ZEAW | RAEFEESD _ ;
i 25 (SM1-24) Hi
s BN | BRELS B/NER N _
5] (sec ) (kg/cm?) (kg/cm?) (kg/cm? ) | BOFGmE
Gis5>| 191 - 6 139 BlkME  160kg/cm?
L7
Qr8>| -179 -230 . ~488 FEfERsE 450 kg/cm?
85> 92 - 18 28 B s 200 kg/om®
e 17 115 _ 80 2 ¥ 2 K% IR AT
155 kg/cm?

H) TREELLESERBESLURAERIGAITSHS,

Table 3.5 3 &l LEsiis ( 30 BHHEE) W3 2RERY ~ TR
DERBEH (D7 PTHREE v« TE2BRILES)

FARER | wom | BATEH | BAZES A
M (sec? (kg/em®) | (kg/em?) | (kg/em®)
135 - 3 8 7 S1R®IE 160 kglem?
2.1
258 - 4 —214 ~188 FEg#E 450 kg om?
275 126 ~ 19 25 BFRE 200 kg/om®
110 .
2 82 K S RBE
12 ~148 ~ 93 155 ke om?

) FHEBLACESRKGES KCRAERGIEOTH S,




JAERI—-M 8399

(8% %+

TEALETIME O LY A) W PWIREHA ST g6 By

00 - m

T rTTTrT Y

(NOMOIM) HAONIT NOTIUMOIN ATIHNNAD
or . DB 0z 01 -

Ty rryrrrvryIryrvryrrrrrrrrrrrry

201
Voo ,
Voo
z i
. ' ! ]
i VLo
i \ \ i 7
i — 1 ... =
Y i ,
'R
L ’
Ay :
SR Je-201
VAo H -
_ / ! H _m 2
: v ! 7 5
| Vi / ! m
i \ s m
i [ —. J m
, AN , - =
; TR 1
\ 3 o
Vo , J2-201 2
W g
_ AL Z
[ ﬂ i h o
vy | D
by 1 m R =]
wiy 1] @
; LR R I fm
Vot [
R L 4
Ly / Vol =
f [ T H “ I
f- ’ _f .. ¢
y w ., b ol
/—' -.. # ~
o i
/—4 ... / ,. .u..
LI t
-— = — == GAW0 DSY=NE /.,,_, \ A
lllll — AU i
et SRR Y
s GAWO 00Z7NG //..,.._,._."".
———————————a SAu0 001=n8 RV
.................... SABO 05=N4 v
~ atzng P

(Ba2dMsr £2Lr4) POIEWEREHHVHT 16¢ S
[NOMIIW] HLONIT NOILBNOIH :
09 N ] or "0

o ——— — A ——

Y
L e ]
i B e
R s
;o mmm——

M —r———

BAHQ 09Y=NG
860 00P=NA
SAH0 00E=NA
Sib0 00Z=MA
€60 001=nd
SAu0 09=ng
SAuC 01=n8

FALLIMNHND
0 0z

s i 2

i

01

7
3

Lo ol }

HIONZT 03YIIONI 3A08Y NOTiJWud 3WNI0A

(o ol }

¥ 4

— 100 —



JAERI-M 8399

(mm) * ) N
00 “_(D : ( Mrsg [
.
@ . camonms ;
i HELNG £ |
i
|
@ J
3 | 3 ol
i ~ b i H %
izt 2¥ I #H
#
@ % 7 i 2 ~
i r
© :
A J
s %
y i
0 ;
® |
- I
O,
o ]
: |
mw-§ LY
1B1EN
- M
)|
400 't:’ (Wrs )
"loese @, ® | © . 0. 0 eiRenB ®
T
0.0 9.0 1815 230 250 R
. : mm )

Fig. 353 #¥z) - 7EREESHARIT T

- 101 —



JAERI—-M 8399

(mm)
4007
#HE 208
EE 305
EH 285
BE 268 —
HHE 275
=X 178 BF 186
\ % 215
1004
/
ODJ BE 28
00 1815 23.0(mm)
Fig 354 #BHR) -7E®IEAEIFEF v

— 102 —



— s
b= D0 Q0 =1 TN 0N W L0 N

|- J S Sy G U N
[=RI-3: R N W BN

[
(oo M=l w < JE N I ) BTSSR L O N I

B e e
OO 00—~ O R O DY

Pk ek et
WO 1O e - OO0~ O U O3B —

(3%
=)

(n

{2}

(3

ot

e R ol o e e e R e N v N o oo on Ron Wew B I o B o W e

—

OO0 COQOOoOoC OO COoOOCOO

—

COQLOLoOLOLDOOOLOOOLOoOCLOO

JAERI—M 8399

b0 B
BE °C
b4 3 4 5 § 7 8 - 9 10 11 12 13 14 15 18
_ Ity - AN =F BHEA R
0 0 0 0 ] 0 0 0 0 ] 0 0 0 0 0.
0 0 0 0735 723 707 691 679 601 585 580 585 580|493
0 0 0 0]731 ‘719 704 688 676 | 599 594 588 583 578|493
0 0 0 0724 712 698 683 671 | 596 591 585 581 578|494
0 0 0 0{715 704 690 676 664 502 bHB7 582 578 573|495
0 0 0 0705 694 681 668 657 | 588 584 579 574 570495
0 0 0 0690 661 669 657 647 | 584 579 575 571 b567[496
0 0 0 0674 665 655 644 636 | 580 576 572 568 564496
0 0 0 0| 660 652 643 633 626 577 573 570 566 562496
0 0 0 0645 639 631 622 616 | 575 572 568 565 561|496
0 0 0 01632 626 619 611 605| 574 571 568 564 561497
0 0 0 01619 615 608 601 595 | 574 .571 ©587 564 560(497
597 597 597 600 609 605 599 551 584 576 571 567 563 550(497
596 597 597 599 604 600 594 587 581 576 571 567 563 5591497
596 596 596 597 598 594 588 582 577 573 569 566 562 558:497
595 595 595 594 582 568 583 578 5674 57FI 567 6564 560 557497
594 594 593 592 589 584 580 575 bH72 569 566 563 558 556(498
593 593 593 591 588 583 578 574 571 568 565 5682 558 556(498
583 593 593 591 588 bHB3 578 574 571 568 6565 562 559 556|498
0 0 [i] 0 0 0 0 0 0 [i] 0 0 0 )] 0
BeEA00 B
2 3 4 5 6 7 8 9 10 11 12 13 i4 15 16
EFRAE A Yy =7 BHH R
0 0 0 0 0 ] 0 0 0 0 0 0 0 0 0
0 0 i) 0 |1224 1199 1168 1135 1110] 898 888 877 867 857|672
0 0 0 0 [1115 1191 1161 1129 1104| 895 884 874 864 854|674
0 0 ] 0 (1198 1175 1146 1115 1091 | 888 878 867 858 849|675
0 0 0 011177 1155 1127 1098 1075 B80 870 861 851 843|677
0 0 0 01152 1131 1106 1078 1057 B72 863 854 845 837|678
0 0 0 01117 1099 1076 1052 1033 | 863 865 847 838 831 (678
] 0 ] 0 |1079 1063 1043 1021 1005| 856 849 841 833 826|679
0 0 0 0 {1046 1031 1013 995 980 | 851 845 838 831 824680
0 0 0 0 11014 1600 984 967 955 | 849 843 836 829 822680
0 0 0 0| 982 G971 955 §39 928 | 848 843 836 829 822 680
0 0 0 0] 955 945 930 913 901 | 850 844 836 829 821|681
905 4905 907 913 933 924 910 892 876 858 846 837 829 821]881
304 905 906 911 922 9i2 899 B83 869 BLHT 846 837 828 B21|681
903 903 904 9506 908 898 885 872 862 853 844 835 827 820|682
901 901 901 900 RS 886 874 BE3 854 B47 840 832 B25 818|682
899 898 898 895 8BS 878 867 B57 B850 B43 837 830 823 816|683
898 897 896 893 886 875 865 855 B4B 842 836 829 822 816|683
897 897 896 B892 885 874 864 854 B48 B42 835 829 822 815|683
D 0 3] 0 [1] [4] U 1] 0 0 0 0 0 0
@hE450 8
2 3 4 5 8 7 8 9 10 11 12 13 14 15 16
=l Yy =7 wEA
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 [1076 10566 1030 1003 983 ] 701 792 783 775 767 | 621
0 0 0 0 | 1068 1048 1024 997 977 | 798 789 781 772 765 (622
0 0 0 0 (1054 1035 1011 986 966 | 792 784 776 768 760 | 623
0 0 0 0 |1036 1018 985 972 953 | 786 778 770 - 763 756 | 624
0 0 0 0 |1015 998 977 0§55 938 | 780 772 765 758 751|625
0 0 ¢ 0] 986 971 952 932 917 | 773 766 758 753 746 | 626
0 0 [0} 0| 954 0540 924 907 893 | 767 761 755 749 743 | 626
0 0 0 Q] 926 914 900 884 B73| 764 758 753 147 741|627
0 0 0 0| 899 888 875 861 851 | 762 757 751 746 740|627
0 0 0 0| 873 864 B51 83B 829 | 761 75T 7H1 745 739|627
0 0 1] 0| 851 842 B30 816 BOG6 | 763 758 752 745 739 | 628
809 809 811 816 832 825 813 799 785 770 760 752 745 739 | 628
809 809 810 &14 823 815 804 790 779 769 760 752 745 739|628
808 806 808 810 811 803 793 782 773 766 758 751 745 738|628
806 806 805 805 801 793 783 ~ 774 767 761 755 749 743 737 |629
804 804 803 801 . 795 787 778 769 763 758 753 747 741 736|629
803 803 802 8959 793 784 776 768 -762 757 752 746 741 735|630
803 802 802 898 792 7BR4 775 767 762 757 751 746 740 T35 | 630
Q 0 0 0 [} 0 0 0 0 0 0 0 0 [i] 0

Fig. 3.5.5 @WEERHCE TR RY - 7 DIRESH

- 103 —

17

CoOoCoOCCOCOOOoOoOoOoOOoDOCCOoO

—
|

OO0 oOOOOOOOOTCOOOoo

—
-3

CoOCQODOOOOOeLoOoooCoCOoOd



JABRI—M 8399

(FApsL gL Ay

{2

€ E

CH OO M) R LW L — o Rk P ok 2 i

(MBZ-YH) FUENH (9

gG¢ 3y

(MEZ ") [HEYH

(€)

.«E\f TE

— 104 —



JAERI—M 8399

Ly O (MEZ-4) ((HNENH (9

(Tl ‘BO0STY) YL WOWS £ — WS O A IKBRE R L ¢ e Big

(MBZ-9) UUEXYE ()

Jis ¥ S——

— [RZ

— 105 —



JAERI —-M 8399

2000 - §
I
- : o
i i (s
I Fat
& - |7
{C) | ()
]
1500 |- ] i
ZN =7
= 1
™\
B MAX
1000+ 5p4C i
I N
700
! |
0.1 1.0 10.1 100.0
a) =) — 7 E®HE
t
2000 Ir—"|34 4
i |
& | | =
|
= - |
(C) | |
R 5 a
1500 2y -
100G .
700 |
]
0.1 1.0 10.0 1000

B H )
) 2V -7 EBEH

B RE RN 30%, BMRKEE 2 #HAK/03 sec
Fig 358 #EHRHFRHCE0IBHR ) -TORERL

— 106 —



JAERI ~M 8399

G LT — W Lo W £ — R Q& T By

WS VAV %7 HNAM ‘% 0¢ LTHHM @ HEHE
£ Ww g p (9

tLl- -

w8y Thdwr

(B Z-H) (LU EH

(@)

4 t—..v

B8 T

© 1pi—

6'GE "SI

(MEZ-4) CUEYH (7

€0

P W

— 107 —



JAERI ~M 8399

Li-

ULt — PG W L — (1 NSO ET T e

WSEO/NVY HT FUWILMHE ‘08 (HENR HFRE

Lym gLy (O (B Z-g) LHELFH (A

Dl

T

071 6¢g Big

(MEZ -H) ULNYE (¥

) ;

I e

J_———=_ﬂ——‘:'—-_—r_’——‘)))

08—

)
L

— 108 —



JAERI—M 8399

3.6 Zehd

3.6 1 BEEENOBREERT

% B Mk— I O3 BRI OHESTITFE SRR € — 7 BREN TR T 5. REERME( KL L
DA TMEk— MELEDEHEINTHE. INODEABBAERAE CoL SKEETLIH
%Eﬁ?5c¢u$¥T£éQCCfm,cm;ﬁﬁﬁﬁ@%ﬁﬁﬁ%ﬁm%ﬂFPﬁm§,~
&%Wiu—b-Tob%,%ﬂﬁﬁﬂ%&ﬁﬁ%ﬁ&ﬁ%ﬁ%%é%@%GHXEE@E%)
DHEEFTILS o -

() E&LEF P oMk xSRI

B A A EERE S 0 PP HEILBEICB LTI, MR FPER/T R, nof yBIUEKER
CIMBICHHLTHTFBETLE YSONEETH S,

BHR, ~ar ORIV —FRHLTHR, HEBRHETFLORIBCELLTORBLOK
R - L T HERER FOREBAEL B, R -7 IIKBEES LTHEELLD. CREM
BHEORTHRLEFEMER) - 70RIPHLEOCTEFELL-TE)

Eix$E FP It o Ti2, 2 — 7HOERBTARICE D 25HEN, HEDREZEET 5.
(a) MEFTHHE
(1) M2 - » _

@R T - ¥ G AMMENSR FPRITE IR LIEFIPER-XTH 5. 203 - FIZ—K
TEE b L OEGRRRFERAEAEAAOTEL . BRETTO FPBESH, HiLod,
SESGBECZFNLOOREEL, 251 FP okttt v~ ) —FEEHHET L &8
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* B. Forutarpour and B. Roos. "FIPER~X, A Fortran ¥ program for the solution of
one dimensional linear and ron - linear diffusion problem ", GA~9904 (1969)

* Docket 50450, “Summit Power Station, Unit 1 & 2, Licence Application, PSAR”
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V) BEESSORSESTOEIRMEBHICBITTALLT, ChdroORBELEBITT

Zo
(v} BB LIZBEHERZRZ v/ oBBENBET LItk BAAROHBRELRITT 5.

BTOMR IR EMK ~ 11 50 OREFIORES L, B EO/ « of4R B LTI,
T%5 %M 0 Regulatory Guide 177 KEBT && L,

(b} fhil e L3R O RFIF H
(i} BrETV .

FLEN Y 1 A, BREMETEHOLDSOhNEL, FERAERE BB F » /2
NTOBEE L UBEMOREEHICLIORIEE 7 + - FNv 2 2KD5. BEF+ 740D
HESETE, HAMRNTEAO AN OESIPERRBLRA O TH 5 LIEL, MEE
BIUER 70w 7RBTORMEECRIFOBEL MK E LB SHEBOEAEEET 2.

« @EER ) -7 OREOFMIC OV TR 52 2RLALL,
«» U. 8. NRC. “Assumptions Used for Evaluating a Control Rod Ejection Accident
for Pressurized Water Reactors ", May 1974
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i) Wt

ST 50 MW (ERRE D) & 1MW (30% M) LICDTHI I, Thoicdkd@n
EHELT, BEHOOHASHORIBREBEEGRESR S LETHRETOSME, B
HH OE FAFADR R 4000 %, SMERH L ICET 31012 03seck , 275 L1FE0
RIFFEHEHD120%%, 277 LOHEERA T TOENE 0bsecE ThENE L 2. 12
B, EH&mBIZIEEBEBICHED L, 10sec Il R¥IBED Yot 8 2& L1,

HEEORE LICL-» THIS N A MGEDORE S, S0MWREBLTL2%E 4k, 15MW
KBNT2HAK &Lk, ThoiRPLETICTE ONEIEHEIK (50MW) BLT 04
%AK (15MW) RELTHMEFN RSO TH D0 —F, R7 7 612, FLEFKETNT
S0MWIBINT 48% 4K 5sec, ISMWILEBIT A% 4K ./ Ssec TENENBILbNE
& Lfs _

PR 35 L Pk o BUS BEIR BER 3R, RSFINSEBIT & 33709, 4w o DBRED BREEE
450dayliC BT BEAH L, FHFHEI262x107secd Lo
(i) SRETHE R

HERA LERKOBOEFFEHRDOEE Fig. 36151 FT. KREBKGERNMIC LT
HREHDREMCERL, Bz 77 4E88HENL. LLLENS, 277 608K
BEONEDE 1 ~2sec LB THZn, BEFFHORNSERL, #HEEERICLIEA
ORGESRTIFRCELACLLEND, 27 7L IOBROFELEDREIC ZOYRMED
T b
(c) fifEERH LI 0 o K O
(1) BHre=sv ‘

C OB T, BEQCEREAEXVECECFBRAEY L S FEIEEROERIEI~ADHH
FCRDI - TRODBVLERSH DD, RE Y 8 TOBBELEE L COBROGEICIEIHE
EHAELAHHR S LTRIHPERAH Y27 v PR L AEHBRA L LORBREILL ST &
LI BDT, FLOSMEEIENBRIEZLCIERNY 27 7 FELEDTERRERITHRLL,
CHAEME 2RTEFNVTE DS OB EL L, LIzdi-T, REARY 28EHEENE
FEEORLC 1 AREL, BRIE—LLEFLT ey 2 iKk-TH205ET V& LI (Fig.
3616 BM) » CDRYH, KON IZBEBORERFLOPRICH ZHHBOREICHEAYNT S
BT LD, ZRRESHIRHERLEIRTHNEERLLT TS,

(I} BRHr&H

%ﬁ%@ﬁﬂ@&ﬁ@jnvﬁw%%ﬁmﬁmm,%ﬁfﬁwtﬁwﬁ&ﬁﬁﬁmﬁﬁm&
@@ﬁﬁ%&%ommﬁﬁébrF@&&nmﬁ?%mtbkoﬁE%MAN$E$ﬁWDMO
HBBICT 7 F = FREOHEREMA B E L, ik oftklEomfiReaRE I8 HIR™ O
21 (EHO LISE) & L. 158, BHORE -RABICHEMIC X 2 BRENTLICEDN,

AL Lkcaid 38R0 D0 T JAERI-M6893 ofrE#ERER 6N,

#+ ANS, “Decay Energy Release Rates Follouing Sbutdown of Uraniun- Fueled

Thermal Reactors ™, Oct. 1971
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FHERD FEBLUCRTICRG ONFERSH Y 27 Y FRBEFCHIELT, B,
DRICEEBBREDBNHET HbHEE Lice |
(i) #EHTRER :

itz 35 it & i T RE DR EE L% Fig 3618 IKRT . B2 27 FDRREER
HAHENBAOE 6 71 v 7 KEbN, BERMBTELZ2000010ET 5. COHER
WEIHHOET, BERY -7, FL7e o 2 R EAOROBENT X » THHRELT FTFH
595, TOH, Eﬁﬁ%¢ﬁ§%§ﬂ’\®§w§(%{®'3Da’o'ﬁ$é&f&:§;% 15hr T TEHULEHEL,
1400 150, DIBRWEZPDITETT 3, -

¢ R B OAE < 155 CASEA (EHillh) ORROBET L. i
CASE B (30 $ii7) THEOMEHOFEESD (Lich - THHOEE) 3/ gD, o
L & ILCASE ADES, LB OMER FOMBMBELZEELON S, LEBRORKHO
BEIOEE 2 CASE AL DR 20, BE s ooisERtBRAL LA SN, CASEADH
2 BATLBORRZINIELNEZZ oNEZNOTH Lo
(d) #blEED O ORARERH B
(i) EHreET v

ORI TH O, HEERESRARY (L%, FPLBIETE) ThHD, REXELS
HTE55 BEANEE L. BEELSOREOEFVE, Thod FP 25EKEBHRIK
K4LT, #hEFRLTOLILbDE Lic. K&k FP (BAR, oy v) BHRBEN
FhoDHBAEOE EBEEF SOREE LD, ToOMoO= ) v M, BKRR) -7
DREEGRIBOETLET S, BKR (28) FP &, #BMBEFIORE SN H LR
Bl 2 Y - THAEEEITL, R - IEMLDERTEZEFVET S KX LIDGE, 2/
27 FERY - TOROFE » v TICLBEEHRRIEL I,

(i) HBRATSRH

WERER T 0 oOREER, BENT L BB FIKOY TEEINLGAC 07 -4 £/
v (Fig. 3619 BH) , 7, BENTOLAR, SiCOEEA1600T H L QHBOED
ZLEMEE LT, 1600C T TRANNEERS (1%, CoREMETIHREEFICL
- THEEENT N LT 20009C T 100%KK7EA & L.

BELZ Y - T ROEHB LT RY - TREDERE 7V IO/ ETHII Table 3612 D b
DEL, COMICEHROBET £FHE L0md g, ~VU Y40 HEMEEAR 137X107 cm’
s sec TREZH Tz

BEH 50 FP R BRDNCBRAICEET 2 BLFUFORERBICL - TEES. W
BMk -1 BoicEd 2OEEERR, GHSHICERAL TRLTRBRRE~TED, TEHK

* (1) M.H. Schwartz et al,, "~SORS: Computer Programs for Analyzing Fission Product
Release from HTGR Cores During Transient Temperature Excursions”, GA- A 12462,
April 1974,

2) J.H. Norman, "Review of Vapor Pressures and Diffusion Coefficients of Certain
HTGR Core Materials and Fission Products for Use in Reactor Accident
Calcujations ", GA-A12634, May 1976.
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B DIEEFIL, Fig. 3618 REONZLSKTHBO Yo v/ OFHBH . LSO Ehs, H
Ok FPREEBIRITHO 4L 7o vy (Fig. 3618 D 456TH) o0 Fhilk ~TXE S
NBZEICEY, RBIFTHIDL 7o v 7 2WR & L

(i) BRAFTAE SR

3ODREMBEKr —85,1-131 HLUSr—900 o BB E»SOMBEE %, BHEROK
BTRLREFOELBE6FED 7Oy 720 TIRT

Kr -85 (Fig. 36.205/) : MMHEED LA & & bt~ OREAEE LD, REN
BbECHEAS1Thr BTRICREBROKHELESE. Cok, BEOEBETLLSICKHIZEELE
10, TOhr DB IZIE v EMRIEICEL, 150 hr TOAELARMEN Fd129%, HHkE
% L1 %. 58, 2070y 7 TORBRFORISIZ 98 BiICET 5,

[-131 (Fig. 3621 ) : REOLER L& SIURBEBBIIRE LY, GETIEDHE
BT 2EEIEKr -85 KL T/hE . 2hid, I-131 0K Fh o0l HEE, Kr-85 &
i SRR ORBEIRESETH 4 OREE0DE L THS. 150hr TOFEEISIR, B
KT 67%, BMEHFPIBBTHD.

Sr—90 (Fig. 36228 ) : BMETOKSBIEEHICEOTHRELH 10 BRI Y -7 IEE
TLTEY, BHEOREFRELGIISIHTFIVR) —TKBAT S, RY -7HD
HEEEOEARERB O ->ABTT 2, THbb, COBETE, KFLDRHINLEL
DAY -7 EELCEBEMPAERT EBRENCEER LTS LR LAENGE, ZOXD
HESIEENETICE ->T 25hr BER LD, COBRCRFIOBEINEFP IR
) -7z EFEEN, 2 -7OFP KT AEEHRBEONE LIS 150hrTD
BELE, HThe0%, =2V —-7Hh5%, BHMEP IS TH %,

BROEE I 0 IR ~ D A 2O DO TRY, Fig 3623 ICRT - & OBICIIHIH
DI~4 B BT Z2EELROBETHERAESAOHHERBRENTOIR, ARFHTH 5
D HHREEIZBHTHAE . 18, ZOXDSREROMBELIBITHRO2 55 HEIKD
NWTEHENTED, READEMABBE»LOREBOBITOAN L1 - T %,

{e) BMERLLOKHERER
(i) #ire7v L&l

ARV S TORBICE » THTFSIHEH Y ¥4 ) B LT 20T, FROR
M O KSR & A ARRO KEEER & OMicE s (, MATRSABHE~ OREHE
P OELICRMARBNOKRHAEESERTEX2LDEFLVERET L. —F, BREENOK
HiEE, BRSONRN FPALET SRMABABRE LRI L > TRESR, 25, BINE
BhLORBBICL-TRELBREROMOT=27 AWEBITL, 7= 7 AHEZ[RITL-
TREEh, 50T, BREBRIKIEET 2. Fig. 3624 KRZ LSBT VOB
DA BB £ & BICREN T, Uk, T+a27 AFIRICELD FPBRE3hER 4
BL, BRENZOEERL v LORBSHBEREL, COBERDI.

() BebTRs R _

BWEENOFPELARBIUR 2y 2 L0 &N/ FP B%Fig. 3625 ICRT. HAX
1218 &8 0 05 MeV #EE, I vEIRI-131, —133, —135DI-131#HHE, RO /FY
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£{3Sr 89, Br—90 @ Sr—00#EMTHRLTL A, 1000 hr FTHHELILER, HHR
340Ci, I-131 65Ci, Sr—90 10CidHti E NG T LR SN,
(f) AAANROGERE
[i) ®ifre7 Lokt
L5 rSEIEE L IONERRIEE K ADBOSNBER R ZTHE Lic. FTELCRITRH
FLT, HRHESE 80m, BE 2m.sec, HE A FARAERH, FHMEHLAE 3B0mEL
1o ‘
(i) BRETHER _
45 ria 8 046 mrem, NEDHRERE 48mrem, K ADESE 45rem OREREIE SN
y Al
(g) BHOIT
COBHELTOLS BARBOTRFNSEEEANTED, BRRELNICE TV
bDEEZ LN Do
(i) #RE DEET ST FPHEOBRIFE BEHREIC > T I, ThITFELOS
BB A AR LU TLFP RILEERDT -
(i) FHO RN FOB &% R EEME 1% D 104 (1%) ERE L. 2, RV -7
I TS B FP B, R —7HhoBHM~OBITHBIINbD &L TRD .
i) HBMESAOHERELI vE, BEOK FPIK2VT 05& L. 2, GACOD
Fort St Vrain FiTOBTRELERTEEMEZZL SN S,
—F, A, UTOLINADOTRITATRETH B LN OBITICE~THLDRL
=
(i) BFCHOEFALGUREHED - VREZELUSDOTHL .
(i) WO EE s ZFELCRED L S BRE, FIZIRRE, H), 0b0EEROPBL
RV '
(i} BETORBRESREEDTH L. CHIRIRD SRR THEHMNT 20EL->TE
HANERELOTRHBH.
iVl & <¢icFP o, 0@z s D200, EFVEBRDH LN L.
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Table 3.6.4 WEBHKFOR/BE

i & i Failed.cpf . Intact.cpf
st 0.5 y 0.01
cs' 0.1 | 0.01
Ba'¥ 0.5 o 0.01
sr® 0.5 0.0 1

Table 3. 6.5 F P#LBGCEId % EH

H B T B Sr Cs Ba
73774 REEX ACP 8.6 5 28 4 6.48
BCP ~-360 -560 -33.7
ccp | -057{ -1920! -1.304
DCP 45 9 317 7.55
F3714 b P HEBEBRE
. 7. 0.1
(gmoles /™ ) 104 0 1
~V AR TOFPEELHES Dhe 0.251 | 0.251 0.251
(e sec )
BEERX TOLHRTE ROEA LNDG 5 7 _ 10 74
FOfE -l (LNDF) )
F37vr4 bR TCcOBEOEN EG
= Fnr - (EF) 60000 | 39000 | 70000

{ cal /molC)
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Table 3.6.6 & ﬁ. E OB

% ®| 77774+ % | ACP BCP cCCcP DCP
Sr 4 -327 | 865 | -36.0 ~0.57 4509
TS—GSB 1340 —381 0.079 | 41
TS—-688 1000 —-3811 00079 4097
Ba H —-327 6.48 | —33.7 ~1.304 | 755
TS—-688 _ ~
HIM- 85 6.48 337 1.304 | 755
Cs H —-327 284 —56.0 -190 317
TS—-688 266 - 557 —-145 242
Rb 141 —341 -90 168
Table 3.6 7 EHr&HELsIUOEER (FEEERE)
b B B 7 P4
75 v ok BB A kw 50000
S . S = B % 0.1
®oE O & R 2 x1078
— &k Hm W RE kg 573
— B HMEER Kg. hr 28300 .loop
—RBHHEILRRE Kg /hr 283 .loop
— ¥ HIA AL % R % 100 (for all FP)
W HIE Y -7 K % day 0.1
FLv - +bT U FHE % /pass 40
TIrN- 2y FEH m? 14000
,° - i{ g m® ~ hr 2000
- ST o BRI % 90 (2 v#%) 99
FrEEMELLDEN A Kg ./ hr 7.51
wEBREN TO (RAB) Efk: Table 3.64 , # = (&)
2 0 — v 0 (J/9) [E{& . Table 3.54, #Z: 1.0
() “Summit Power Station, Unit 1and 2, Licence Application,

PSAR" .,

Docket

50450.
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Table 3. 6.8 FisliEAAER

JAERI—M 8389

s @ | MEECD| % W | REE(CDH| B W | KHE(CD
Kréam 0.363 Xel3I™ | 00014 [ 181 0000395
Ke®®™ | 161 Xe ™ | 00157 I 132 0.00251
Kr8 000123 Xe 138 0.393 I 123 000132
Kr 87 164 Xe 135 211 I 134 000314
Kri8 216 Xe 137 0198 [13% 000277
Krb® 0.233 Xe 138 0.413,. Sr 89 890x1073
K30 0.0385 Xe 139 00117 Sr¥ 1.18X1076
Table 3.6.9 1&KHFENRTL -7 v +E
v — 7T v b fg (Ci
% H '
O 1 B%aE 5 8 8k

B R & 2 13.87 x 867 1L32

Y 89 M 1561 1540 146

SR 89 1561 1540 1460

Y ¢ 1 27.6 27.27 26.1
AG110M 231 230 228
AG110 231 230 228

AG 111 109 993 687
SB125 3.47 347 346
TE129M 263 258 233
TE129 2663 259 233

I 131 1232 133 80.1

TE 132 1546 1249 532

I 132 429 1287 5.3

I 133 53.3 241 102

CS 134 | .1255 1255 1250

cCs 137 909 909 909
BA137M 847 847 847

BA 140 3041 2838 23.2

LA 140 3041 288 23.2

CE 141 154 ‘1.5'1 0.9
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3610 ﬁﬁﬁsﬁﬁ%ﬁ

Table:
H | LA ir Fo- 2
L8 b4 m ./ sec 3
B B — NE
B m | K % 20
xR E E K - D
Hwom & & m 80
r Mz & ¥ - Mev P. 111 DEIFE SCER
TREBRRAR m™ 0.0105
T RA BRI R m 0.00384
FE A ) m 380
Ot A (D m 2000
e K LTBEABALT A
Table 3. 6. 11 LOFCA FrOMF.LNRE EROBE
& Mk - I 450 Mk = Of .4,
Hoh 8 # BEE O BFL BRBE 450 8.0
FLREBRE (Timax ) 1320°C 1340C

Timax DR L+ 2B

Lo 6HEB7Ta 22
(FLFPR)

tAas2&B 7 sz
(FLPR)

Timax DR £+ 55 Z

BigHE L 5 hr

g%k 25 hr

Timax OB &£+ 248

3.07%x10°Keal mh

361x10° Keal “nrh

TOMNBE (FERE ) (7= »2%# ) (7= 2 2%%)
Timax DR E T Hfirm 924T 690T
DB E (7o 5 2F8) (7o v 28H)

BEHAF +vFr0R
4+ a4y 7 4 ER

B34V 7 4

Bl1a4)74 2R
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Coolant inventory(Curie)
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443 FUBEH@E
(1) KIGEmMHE |
CIENREE I B ) A RISEINE % Table 4 47 KRT, FELERBIIFBECIHRXZ v 7%
ERUES 005 dkeff Th3,. SIEEEE T 25 FRE 10%, TRESHMmESH
ME 15 %, BEERENURERECE £ 001 dReif 25A5 L0063 dkeff &30,
B SBIERET Be —F . 24 v 7EBE LT (16+ 1K) OBAFELA M 0064
dkeff E12 0, BELZMHT,
BEELRICLAFEREBE, SEESEAS NS ORETEIR.L 1HZ 2 v 78T0.066
dkoff THD, X, POEEERERLEEEEROELIIES &, FIEELERERRO M
AHREDIEDR S 5 7 BT LA EERETIE 0092 dkeff OFFERBLLYD, SERE
AEELTHTHEBELRHL LD 5,
Q) HEE O KR ISEME & RE
SRR IC 517 B 1A B BA R SE M E & RE ORFr R % Table 4 48 1KRT, BRAK
 EEMEEOETREEA ST s, BEGLROBEEER LT VEY, Lo L, BESHE
ETRAKEERE CTAVS L ZDORAEIREAZEET S (443818, HE@E
OIEARX LHERCE OHS% Fig. 44 18IKRT, :
Lo OBHEERPORDL EHVZE 5,
() BEBERSICS]3HLIABOBRERRS O, X, AR - EBRET o L HE8
DEAESECBREIZDRIOASC, HHLR, GEHACHVIFREIREDNEVE
2. 3 VrEREEERT ALENELS, COBE, CNSORARIBRECHT ST
BEEED S 3HRESS2RI V=T8T L, <V I BT ILHENHAD . -
i) 1 AOEEBE FNELERLD 6D I ROV ABEVRECHOBOBATHEH s 5L
CL0, TORELERTEE0, COBRAICREORBEEELT Y LBLOR(AASEN

- 201 —



JAERI-M 8398

W7o DERESLBITIE A D,

i) MEEEm TR, $2. 37 VoRESEsHAFRADLEINEOT, RLHBEE
EEBE- LTRVWIRENS S, COBE, BEIBTTEDE VIR 039 (i) ol
EEERLELIZAD,

(3) S| Hh & &t E

BELSHOREE O O OEEES| Kk FIEE Fig- 4 419 E5R7, BRERANIHEFHALO
WSS EL, 30 Y IHEESS R, REEC OB 2, 3 )Y S HEEE IR
BRCERT A PLERTITRALTE G ERE TIRBLE BT TR E &R
SBREDID 170y 7 BEFLNICHEA LTSS, ZhichHFELORES b7cE D,

ﬁﬁ&@&ﬁ%%ﬁ%lﬁNe&éQMﬁyoco;iw%z,3Uy¢ﬁ@$@ﬁmﬂﬁ<
FET, POEE 1 v EEEEEsRE (LS, KFig, SEKRA L7 limeEslik& AR T
2 30 ¥ AROBLEEERGEGHESKE(LLCLBHD, AL EEE O F &R L ORIEE
LERL-O-E2, 3 ) oHBEE NN ERICAVAC ELRD THREIE RS FIE D &
BOHNLBELEVEZL D,

(4) wEERESBORN

BERCE TRy B0 R0 Y BELEET 5170 TRRGEMEOR DRI EO Lt
Bhh s poHREELT -HBEGORFT E6DEL, AR IR ARNE 6 mm, +
0 BEES w0 OFEE 1 AEFEEL, COBEBEREOY LBl RERLHAETE L, &
Fr#t®E % Table 4410 IKRT,

9, BEVHIIOOT,

o NIRRT IE A T BRI TS,

o L MEHEERE A B0 THET 28465021 x 107¢ 4k /cm/ & THY, BHig

CEE L7EA 076 X 107 dk/cm/ & THO, WTHhHEEA iy,

o W2V rEEELTRETS 016x107 dk/cm/KTHD,

o BEBSRERFLA /VABETLERAEETEIRT 0073 T, BB, 3
vy E 2B T ey STEALCREBTR, TOLKRBEL S TEEZRAT.

o EEESMUTIECOFBEABIIRS v 7HEBSPLTH S OTHFLA ERLCTH S,
X, ALmELEMEE 0 007 dkeff B ENZLCTD,

A B,

o, MERE (120 8) T MEREOBREL Y ABOE THH T SBET 011 X107
Akeff /om/ K, BEMTEHRE LIBEICiE 0.62X 107" dkeff /em/ &K & f1IH & DT
5, '

T @R (360 H) T, 20RERYLBOETHRETHHET 0.20 X 107* 4 keff
Jem/ K & BEGHEARETH S,

PLEE D, RLEEE]l KERREELTHEARES LTHEAY 5L Ltk y, =OREIRE
HLEEAZEBRE b STHLTL HSEPLEH AR THLEERI NS,
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FOAETRIC, BEFRESLFEHHH /77 1 -2 OFFMERITL o172,
17, MRREFSG L, BROETHE feff SLURRL P°U OBEFRKE 2RER
—ZEGET . R R R T SR L e
L. by 7 M B CRREBERR BT ES VCHET S & & b0, FLRERKE 2
ZTR —ZEFATHEL, SFEF VI LIBR LI L, KE, EOLfHrEZ13 300
MWD/ T D#BEE (120 B) R&l7, -
WIE#E 2% Table 4411, Fig. 4420, 4421 itRT, CHOoORELS ROT &
bir B, '
i) £p. Beff HMME LSITRDT B,
i) Ml avocs b, BASM1—24 OBEE(LEE LCOREGRE —107° BETHY,
[y 77 —REEICBR AT LRTRLEANE b
i) BT Frick PHEFRLETEF MICE BEERN (BFBES 6 w/o ) M 25%
BERNL5,
V) EOLTORESHELERBEMLET L, BHOBAOE DREFHKIIMB00 KTEL
4 x 107° dkeff /C BETHS, Lo, COBATOLSR ERBI~0TE 5,

Taple 441 BPATEMENER (REBR) HEBAT

b1} =} = 7.
BP

[} 7 12 m ¢

'“B & 212 %

=3 X 455 mm

62 2 K HHE

hE =4y BHE 9 mm ¢
WA TN 54 mm ¢
nE 1.3 mm
B W& AR 6 mm
AR REEAE 720 m o
AR 2.0 m
i = o® & 104 m ¢
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R B wHu F — # 1 =
GE M AN E C 400
A F v 2 A 4
_T*yj.fvg;}-jaj- A7 4R
1 75
2 450
3 216
4 72.
BmHE vy PARE E 18000
BB ~v oy P AR®E 2 36000
%KMC 7= £ A=—327 KMC:TZ(%/%)
B=-4220 _10(AvE/T)
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Table 445 REHHHEORKELL EEFLA)

h ) 3 BHRERE (MLEHC) 5] (&3] (%)
Pl AR z o - S BB R RIS E|E Dk
(B Tsta |vaiwrar | FuFa | vA B | BRI | (Kb )| oD
Cc |118s5¢ 7)| 1314(5) | 1397(5) 4480 3.20 652
0 Ri 111970 7 31 1327(7) | 1398(58) | . 4270 296 63.1 0395
Rz l1192( 7 )] 1328(5) | 1400(5) 4290 333 64.3 -
Rs 1172¢( 7)) 1302(5) |"1372(5) 4060 311 606
¢ |1143( 5 )] 1276{(5) | 1342(5) 4480 3.04 65.3
Lo Ri |1164( 5 )] 1299(5) | 1362(5) 4250 266 63.3 0417
Rz |1166( 5 )| 1300(5) | 1360(5) 4240 292 63.9 )
3 R3 [1152( 5 )| 1285(5) | 1342(5) 4030 2.73 60.4
O [1184( 5 )| 1248(5) | 1443(5) 4650 3.25 680
60 Ri |1209{ 7 )| 1365(7) | 1443(5) 4250 3.06 64.0 0425
Rz i11186{ 7 )| 1347(5) | 1430(5) 4140 322 623 o
Rz 11170( 5 )| 1327(5) | 1406(5) 3910 3.00 584
C (1203(57) 1399(5) [ 1513(5) 4780 327 701
120 Rij1242( 7 )] 1431(7) | 1533(5) 4240 294 64.5 0439
Rz '1191C 7 >) 1378(5) | 1479(5) 4080 298 609 '
Rs 11172( 5 )] 1358(5) | 1'453(5) 3810 279 56.9
c [1207( 5 )] 1422{5) | 1546(5) 4860 3.42 713
180 Ri |1248(_7 3! 1456{7) | 1574(5) 4230 2.90 65.0 '0455
Rz [1196( 7 )| 1400(5) | 1508(5) 3980 288 599 '
Rs [1066( 5 )] 1369(5) | 1472(5) 3740 275 559
C [1199¢( 5 ) 1418(5) | 1540(5) 4930 365 724
240 Ri|1242(357)| 1463(5) t 1581(5) 4220 299 65.4 0479
Rz [1193¢( 7 )| 1403(5) | 1510(5) 3880 288 589 )
Rs |1155( 5 )| 1362(5) | 1464(5) 3670 2,78 549
Cc [1191¢( 5 )| 1409(5) | 1527(5) 5000 3.91 73.6
300 Ri|1242( 7 )| 1461(5) | 1574(5) 4210 3.09 65.9 0501
Re [1197¢ 7 )| 1404(7) | 1506(5) 3780 283 57.9 )
R3 |1147(57)] 1353(5) | 1453(5) 3600 272 538
Cc |1161( 5 )| 1358(5) | 1457(5) 5010 375 733
360 Ri[1219( 5 )| 1423(5) | 1519(5) 4240 290 664 0516
Rz [1183(57)| 1380(5) | 1470(5) 3690 242 57.1 ‘
Rs i1133( 5 Y 1322(5) | 1407(5) 3550 2.34 53.1
C |1149( 5 )] 1332(5) | 1418(5) 5100 334 752
420 R |1215( 5 )] 1406(5) | 1490(5) 4220 267 67.0 0.559
Re |1186(57)| 1370({5) | 1450(5) 3550(*,(_) 2.18 55.7 )
Ra [1122( 5 )] 1298(5) | 1373(5)| (3500) 217 51.7

) P, #V 7 4« AAMBEBELIHRET OO
) Ry, R3O C/REEHGLIBHER I CHNAHOHE,
) AV 7 4 AFHBRADF v FrHDORES
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Table 446 EENF LA -Bo#Mtkak gk

(REFCA/BEFLB )

muna | CUORRT lmavdoaxm | manamnes

0 1197,/11990 40604100 296,294
10 1166,1167 '4039/}000 266,261
60 120911886 3910,/3930 3.00,/295
120 12421205 3810,/3860 279,302
180 1248,/71205 | 3740,/737990 275,289
240 12421210 3670,73700 278,269
300 12421216 ' 3600,73590 272/244
360 1219/12“2-; 355_0/347%) 234,230
6§20 1215,/ — 3500/‘—: 217/ —

® C/R-#—~B/B/B/BOK., BHMFEASEZ V.,
C/R®IEEOREMICL VB TES,

Table 447 RGEHMBHE - REERE (x 1072, dkeff)

% a MK-1 |XEMK—I | REFOA | W %
1) & # no BP 30.9 3 RIEETHEIE
2) # # no BP 285 229 22.1
3) # =3 17.0 219 17.4
1) E K 9.0 10.9 8.3
5) & # Xe WfH | 3.5 4.2 3.5 Xe + Sm
6) & & £ #B 1.0 1.0 1.0
T #R g ( HiwE ) 4.5 5.7 3.7
8) # #( BP ) 195 120 13.8
9) Z & BP & # 2.0
0) & #& BP #& = 2.9 1.8 2.1
1) 4 fl # & 6 & 340 303 355
12) 2R % » 20 8.3 13.0 '
1B F Bk & B 9.1 5.0 2R Fy 2
6.4 L L ARasn 2
14) RSS & i & 3% 4.1 6.6
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H B MK—-1 WEMK~NT |[BEFLA 1 #
1) RS XD mEldk)
BRES.LoMEIGEM | 000910 - 0.078(C)
RIRE R # — 0.033®R,)|0022{C)
Eﬁﬁﬁﬁ/ " - 0.00 4(Ri)[ 0.0 18 (C)|* : 3 0%HNRE
XA
EH B, # 0.016(C [0.006 Raz)| 0011 7Ry)
2) BIEERE (0% 4n/E)
2 B e TR 8% - - (maxps3 ™
- — HfPa"ssgﬁ* e 1 &
- Oy —2%0t
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oY R i 4t BB "
RMaXp77 | R'@%p99
RPingg2e | RMIRg073"
RE*’"MB Rﬁ,“axo.os'f'(*
RE%0008| RIM%003¢"
Table 449 #H@E5 2K &4 ® EEFL A
- C/R B ;4
AT TG R, R: | Rs ke f T |y o b fi %
7 7 7 7 0.8191g IXTEH
7 7 B B | 09519g
7 6 13 B | 09577
6 6 B B 096113 C 0.53% |xH 14ADT-x&d
90%& 7o
6 5.5 B B 0.98643
6 5.25 B B 1.00233| Ry3.39x | KB A
55 (425 B | B |00980s § F20% | A A400T)
2.75 | 1.5 B B | 101110 g”(‘)_'ggz & B W

- 209 —




JAERI—-M 8399

2020 el rev|sesee0| & | & |sLojsl S 0| 4 | ¥ | L2

Welsevi vze660 g | ° | s20|sT / §1| s [09ef9z

F290 Wciooy| vez660) H | ° | sLT[s%E/ €| ¢ | 4 |62

20 Wis|sgy| soveeo| @ | 8 |ser|szes sz 0 | 4 |VE

5010 Wyjvev| 1esee0| @ | 9 | ST S2ZESSTT| o4 L ¢ | €3

¥ | sev| 6ov660| 6 d | sLr|6es/822| Az 08122

“ “ @z 99| s1ozgol 4 | 4 | " ae| « |12

HAEoHSTI4 MY TR Wz | Tg8 6L0LL00 L L L L/ L |de | o |02

€T | 6901| 160 816E| BSEL/EBZL | WG| 18F| €8Y660| 0F | 0F | €1 [$2276L2| G2 | # |61

C | WS zo¥|sgLooT| W “ # # ac | ¢ |81

L2 | L¥OT| 60| 091%| 862178021 | (S|Lrv| veE00t| 0T | 01| ST [sr3r8rTlaz | ¢ |2x

¥LETD T S6% | SPOT[ L60ISL1T| €621 %081 | Wis|rTr| rovoor| — | ot | &1 |sezssrz|az i o« |y

10€ | 9E0T| 260|9T1%| 1L ¥811 | Wv|9Lelv6z10T] o | # | & ‘ ag | « |¢e1

89 | 2E0T| 9660|092%] LL2LA-YSIT | Wv|vee| segool| — | — | €1 srgseLzl Az | e | w1

g2 T68 | PYOT| ¥EO|CEIV| 9DET/9¥ET | WS|gLe|s6000T| o | 4 | " ae | « |e1

8640 99 | PEOT| c60|L86Tj(0ET, 012N | Ws|cwe|tzzool| g | 4 | §1 [se2/ 0% | az | # |21

1569 108 | veol| 960 |¥60v|8L21 0618 | s |ome|sRTT0T| 4 | 4 | @ v ag | ¢ |11

eggy 682 | S£01] 2660|052y |20 /0611 | (6| 16¢E|1go00t| @ | @ | o1 {§227 o€l qz | « |01

291000 ETE | PEOT{ 960 |ELOFLOZ1 8811 | (¥ |BLE|PVEVOT| # | & | & ¥ as | + |6

) 951000 00F | S507| 5660,022¢ | €LZT 7LRTT | (¥ |8RE 026001 | & | @ 1 €1 822/ 0 |dZ | « |8

€900 66Z | SEOT) 5660 |geey 2T 081T | WY RREIST600T| ° | 4 | €1 |$L87820,02 | # L

21270 8O0 | PECT| 960|280%|BozL eL1T | Wy oge|t6zi0ol| # | # | & a ael v |9

20g0 Wv|ese|sceo0r| a | & | o1 |sezsset|az | o« |

w0 f Rl ‘0 uG Ped 309 BT60008+Y| 208 [ YEO)| 960 (9607|6931 71811 | ({ib |6LE[9LIT0T| # " o ° ae “ | F

POy wiug 5 /Pod B I O PYE000 S| 067 | SEOT| 6660 |Rver |0z 2801 | (s |oee vozoot| | | & | s1 |SEESLTqa | 4 e

v Toeee _w saendo "Mlvez | YEOT| 960(860%| 082172611 | WS |EFE[OTTTOT| » | p P as | « |z
ased ased ¥ %06 ORI ¥ —aow T x| EE0 _w LWWWHM Wlzsz | s€0T| 660 Ltar|6L21,70611 | (Wis{FeT|vLo000| @ | B | g1 $02 az | o |1-2¥1
3 oW T m o MIHO| s *d | s ' | P | YO MMMEM yrow & 1™ z_wO o Wl na e

(V0 oy )

ol LHER WG

0T 77 219¢eL

— 210 —



JAERI—M 8399

Table 4411 &FHFEE- 54 -5 Flo A)
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BR BTG Beff 6.924x10"° 5955X10 3
A (=00127 SY) 260 x10°* 223 x10°*
f2(2=00317 871 1.468x107° 1.294x10°°
B3(ia=0115 87 1.302x10°° 1.131x10°°
Ar(ia=0311 SV 2818x10°° 2.386X1073
B5 (15 =1.4 s™h 894 x107* 760 x10 *
Bs (%6 =381 s 1.82 x10* 161 x107*

B 3% B %8 (OKNPN-K)
C 0.2017 0.2134
By 03482 0.2761

B B % # K'(OKAT)*

Mo 77 —HK (1073°K ) —3.45 X107° —3.42 X107°
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35 C
400 °C
43 Kg./cm’a
1000 °C
1039 €

159 Kg/sec
14 31 Kg/sec
500 MWt
475 MWt

0.006 kcal /m.s.C
0.003 kcal /m.s-C

0.8
Jul—666 —RBiZL3 (A. 12 BHK)

50 mm
46 mm
36,3 mm
36 mm
18 mm

0.57 m/7@y7
0529 m/ /7947

20 mm
0567 m
BmEt7 oy 7E2RL
12,73
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Nug (5000

)

(Nug = Hausen ® X°)2 X % &)

Re =— 2300~6000

2 BEHER- WKECHBET B,
;o _Ts o
R = ﬁ(Tw.)

Ty » Tw =k LEORE ( °K )

(B%F X))
1) 0. E. Dwyer , Nuch Sci. & BEng. , 17, 336—344(1963)
2) M. Dalle Donne, E. Meerwald, Int. J. Heet Mass Transfer
16, 787 (1973)
3) H. Hausen, 7. Ver. deut. Ingr. , Beich Verfahrenstech ,

4, 91 —98 (1943)
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ke ho ks
be,0s HEAFN, 3 v AT b, 2 -TOEEHITH
U, ke,ks BEINER, v AT F, AU - TOBRMLBEC
H 5B, P@i@fv}tﬂiﬁ, I-Ic:tf%ﬁmmﬁ@ﬁrtéff,bo kg %
~Y v LaoBIZEET, LTRLAGDLERAUTH S, £ ho
MEEEH S BT DRIy 5y 2LTFENRDBLOT, K
D&+ 5,

hg = 5 %X 10° Keat - - m*h{

(B & X®|)
l) %1 ﬁﬁ"?%ﬁ, 557397(5327’72)! 102

2) LB IL¥EM P125

— 239 -



A.

JAERI—M 8399

L6 RPosHE

Ao s HEY, KMKBCL - TAFIADbBLOT, -
BHCRTD, SCHRRSHBOBREC L THAY, K
F074 WECTEBKELD, BREADEROES, S HF
uﬁﬁ;;qfﬁkbmmo—ﬁ,@&<%%uﬁﬁaa@c
mt s, ¥, EMAKRTHIEHN, BLHLLEBES LD LS
CHEFRIKREL, BHECLBEMLLAI W, |

Plunkett )6 1ok » THE IR T b, 24, MAOBRO
SR EDRBE IR T b2

itcERT B ME

1000C e & THO06MMEBVWHLEBES A TYL S, &
BOoOEHBHREBIZLDAKELEDLB L, T4, EBOMHEMHIKTE
Tk, REAHFAAOT D LR, £ HEXHMI &5 H1
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1)

Proceedings of the Fourth Conference on Cerbon, Per—

gamon Press (1960)

2) Thermal Properties, Radiative Power

3) Delmava HTGR# 1 and # 2 PSAR, DOCKET 50450—34
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2T, Tp R&E IV FLBE (n=1~5), fj; F7¥Fa@lF (i =1~n), nd 7
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Table A.1L1 varF=74 vAFOE

-‘ A AN =7 | Fpoy 7| a3t
ES F ENME AELR REEX E X2\ EE 2 & E
4T, 4T, 4T, 4T, 47T,
L #iMA o
L1, HARIE
| FERIERE 0.03 L0 0.984 | 103 | 103 | 103
BEEMTES 0.03 103 103 1.03 1.03 1.03
L2 BEHMHEAIGE1 | 002 1.02 1.02 1.02 102 | 103
2| 005 L05 | 105 .05 | 105 | 105
«3 | 006 1. 06 1.06 106 1.03 106
L3 ®iHEEAIM 4 | 0.04 1.0 | 104 104 | 104 104
L4 HAEH 0.03 1015 | 103 1.03 1.03 103
2 BANKE |
21 BHHEATES 0.04 1.04 1.061 | LO 1.0 1.0
3 BHMEE
31 AOBE 0.02 8°C | L0 L0 1.0 1.0
32 ERMADEREX 0.03 103 1.03 103 103 103

*1 4 ETHER LA
*2 3ETHEALMLE
13 s

24 BHECIZLDTIU /7 DLTHIcOsERT 3,
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Table A- 1.2 7 ¥ # 4 @H FOIME
7 i) —7 oy 7 vl
I R R Ll MG M .
L B R .
(0.00278 ) (0.00185"') {0.00185 ) { {0 o0185) | (0.00185) | (0.004773)
1.1 =3 v¥y FPAE 0.005556 |-0.003704 |-0.003704 | —0.003704 |-0,003704 | -0.009546
1. 2 “ & 0.002778 | 0.007408" | 0.007408 | 0.007408 -0.438921 | 0.010329
1.3 =Ii—7HE 0.002775 0.0 0.0 -0.011633 0.331976 0.0
1. 4 " %> 3 0.002174 | 0.0 -0.02631 0.00918 0.0 0.0
L5 HAAER 0.004 0.0 0.0528 0.0 0.0 0.0
16 MRS 0.05 0.05" 0.05 0.05 0.05 0.05
17 BEZ22 4 /E (0.00378) |(0.0145%) | 0.0 0.0 0.0 0.0
2 ®HE
21 BHHELEH 0.002 - 0.7002 0.000667 0.0 0.0 0.0
2.9 v BEER 0.03 0.0 0.02 0.0 0. 03 0.0
23 #  ERHEERE 0. 03 0.0 -0. 0396 0.0 0.0 0.0
24 RI—T7HEEE | 0.005 0.0 0.0 -0, 005 0.0 0o
25 awssb o~ 0.05 0. 0 0.0 0.0 0.0 -0.05
3. EiEEE 0.1 0.0 0.1 0.0 0.0 0.0
4, FpwpFaAVFIEVA | 0.05 0.0 0.0 0,0 0.05 0.0
(0.0) (0.0) (0.0) (0.0) {0.0) (0.0)
h MStE#HE 0.1 0.t a1 01 0.1 0.1
(&) * HMAPHOWHTHERELEEZERT S,

( ) H3IBTHALLETHSZ LETT,
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Ty s ARE | AT -7 A (20%) SRR (80%)
B oA H | BB (10~20W5 )
2 M) 7 ARE 1.6 5 g /cm
HTARRE 305 %
T 19 4219 g on
EEBEE 1041 9HM o
£ * o % 1 ppm

(#ékatH )

(2) # i HE 0.03ck om secT

(3 #

Cp = .252145707x10°T

j 1.0378 x10*

| T (T4 273)°

T (C ]

4 TR

Axial i ()
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WY ERE .
30v0 30x10°% !

Cp Lot 9 C ]
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(xEIps MK -1 4.0 3% SHE & 0 A7)

" g ' B4 . I

1) hRBE 1.80 gem’
2) Rk d’~_‘7'£ 1 ppm
CELT)
3) BfrER 0.06 calent secC
4) . B a) HIE
Cp = 0.54212 — 2.422667 x 10° T
—90.2725T7" —4.34493x 10*T"™*
+1.59307x 107 T™ —1.43688 X 10PT™*-
Cp (cal g °K)
T (°K)
b ) fB#TH
Cp»=0303+6.70x107°T
Cp [cal’g K]
T (°R )
c) (&HF)
Cp=0.3649 +8,50 X 1051
_ 175 x 10°
(t+273)%
Cyp lcal/gCl, t [C)
5) TR RE Axial %
| Za= 40TX107° §(t)e flr)  C™
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