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The Department of Research Reactor is responsible for the operation,

maintenance, wtilization and related R & D works of the research reactors
'including JRR-2, JRR-3M (new JRR-3) and JRR-4.
This report describes the activities of our department in fiscal year of
1895 and it also includes some of the technical topics on the works mentioned
above. As for the research reactors, we carried out the operation, maintenance,
irradiation utilization, neutron beam experiments, technical management
including fuels and water chemistry, radiation monitoring as related
R & D works. The international cooperations between the developing countries
and our department were also made concerning the operation, utilization and safety
analysis for nuclear facilities.
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Table 2.1.2 Unscheduled Shut Down in JRR-2
Date Cause of troub le
1986, T7.140 CIC(Lin-N> LOY¥ VOLT
Table 2.1.3 Troubles in JRR-2 Operation
Items Troubles
Fuel failure detection systen 0
Measuring instruments in cooling systenm 0
Neutron measurement systen. 9
Control rod drive mechanisnm 0
Auxiliary facilities and radiation control systems G
Utilization facilities 0
Others {4
Total 2
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Table 2.1.4 Summary of Refueling in JRR-2

Cycle No. Core location Loaded fuel element | Unloaded fuel element Burn-up
No. (%)

08 6 A TCCII8 TCC098 34. 66
4 B TCCI19 TCC0%4 33. 87

12 3A TCCI120 TCC100 34. 88
2D TCC121 TCCC95 33.79

17 5A TCCIZZ TCCI105 29. 35
3D TCCl123 T CC0a6 31.20

4D TCCIl24 T C C097 30. 69

23 3B TCCI125 TCC1i03 28. 83
2C TCCIl126 TCCI101 29. 80

5D TCCI127 TC CN99 30. 87

28 2 A TCCI128 TCClo08 29. 61
3C TCCI28 TCCl104 29.02

Average Burn-up 31. 38
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Table 2.1.5 Radioactive waste from JRR-2

Gas Liquid
Tigy i M 80Co 8571

Annual release
1.4x1i0'? 3.3x10! 4,8x10% 7.4%10° 1. 1x10¢8
rate (Bq/y)

Annual average
concentration 2.7x1072 B.4x107¢ 4. 7Tx10° 7.2%107° 1.1x107?
(Bq/cm®)

Dust
Long life _ Short life
suco' ”BI‘ 1231 1311 ””Hg saCl
? Annual release '
0 7.3x10° 3. Tx10% 0 4, 3% 10° 5.6x107

rate (Ba/y)

Annual average
con%gn}ra’g)ion <1.9x107®% [ <3,9X107° | <1.TX1077 | <1.5X107% [ <7.8Xx107% | <1.4x1077
q/cm

Table 2.1.6 Effective dose equivalent to workers in JRR-2

1st 2nd 3rd 4th
|Annual
quarter ! gquarfer | quarter | quarter

Total workers *

86 83 124 137 188

(Persons)

Total dose

6.4 0.0 6.5 0.8 13,7

(Person * mSv)

Average dose
(mSv)
Maximum dose

(mSv)

0.07 0.00 0.05 0.01 0.07

0.5 0.0 0.8 0.2 1.4

¥ : The number of workers monitored in JRR-2
(dose:film badge)
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Table 2.2.1 Operational Date of JRR-3M
Operation Integrated otal Unscheduled
trele No. bate (hr: m%rrlsle) ( MWHDS)wer lgﬁggr%ﬁ\% Shut down
Beginning 19, 383:12 359, 717.8 —
Maintenance 41~ T7/2 13:42 0 359, 717. 8 0
01 /3 ~ 8/6 609:05 11,663.3 371, 381. 1 1
02 8/7 ~ 9/10 542:15 10, 278. 3 381, 659. 4 0
03 5/11 ~ 10/15 611:00 11, 668. 0 393, 327. 4 0
04 10/16 ~ 11/19 584:09 11,133.2 404, 460. 6 0
05 11720 ~ 12/24 609:53 11, 668.6 416, 129. 2 0
Maintenance ! 12/26 ~ 1/14 0:46 0 416, 129.2 0
06 1/15 ~ 2/18 606:18 11, 623. 6 427, 752. 8 1
07 2/19 ~ 3/24 606:47 11, 647. 3 439, 400. 1 0
Total 4, 183:55 79, 682. 3 —_— 2
Ending EE— 23, 567:07 — 439, 400. 1 —_—
Table 2.2.2 Unscheduled Shut Down in JRR-3M
Date Cause of trouble
1995.7. 11 Trouble of electric power supply
1996. 2. 3 Unintentional operation of Safety Switch
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@ Zoft

(1) 2 REHEBRAZORE - BE
2B HIRE AL, BERAOHAED T L7 ) — MRICE ERIAXRRET
215 FEALDHETT LT B, lERUBEEER LI,
b EEnESORIED (HlgEAZE] THO. BB [EEEEREREN ORE A
W] TiT-7

() BkEBEHAORD Y v+ v 7 —EEETE
UKEBEEHADKENEMALL, B, ERLECLVRAMIIXENS L7100
ZOKBEAHBEL, BBy v F—IKEEL,
2. ATHELSDUTR—VV/ORBMNELZE. FENMEEE LETRE L1

(0) BEHEFRFIEER O EH THE
FEAE BRI EEE TV Y TR PRI AR E LT, RELKRG 2 0L
BLTED. EFENE LD, FERRHEZTERTES Ao 7T HiIZh
CTEHTEAER L . BYihic- Tidp HEER, FR#E> = 7# (FRP
{6y . T (FRPAL) . MARSHR (RERL) ZEOUFELR -7 LE
BOERPRERL. BERICEBEIO TS,
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M) Nyl Ty TRVTHIB— AL 9 FOAK

Ny 7o TR FiE. BKkE » FOKRLD—HERAICES 5 & BBHNITER) L.
kg v 7 NIRRT AV ZXT AL > TNAD. RHGBRFRICAEBARBMNE Ui, A~
w 7T v TR TOHBRBAROREAEZRANIER. 7o— MPREEICER L
o, RN Y HETRUE 70— FOFEARRTH A SFHM LI,

YT b7 o—MTELALOAEEERLILI. BEAEROLLHT OO
FERICT Ly VEIOFREEEMES Uiz, R 7O BERERSRUEILAOREERE
AHETTNEFRICERT A5 I L EEE LIS

2. 3. 3 JRLER

(1) #Hex#
FEFZ, AHIZ64E, SAIKBEKDBE Y+ 7 v IEETATHITL. 1 HDBEH
BEN LA EERTE TOFAESICLELBRHECE (#5%Ak/kEE) ZHEERL,
FEEXOEERHNERZRREARE 0K, FORBRH2 0&, EHEEH2KTH S,

(2) REEEH
AR, 2 0FERFLOFLCHEETHESSD 3 280 EEETO. FHEOBHED
1 74.29 Y¥DTdh -1, BEIRIEEICDWLTE. B/ 4.979% Ak/k S K 6.037% A
k/K (F15 5.611% AK/KTH -7z, 72, 1 WIELHOEEMFERISERD R -
0.0221% Ak/k Thotie Kb, BSEHERFIT L HEEERTE (FR8ELALI 2H) D
BERIGEL 4.979% Ak/k THH ZTREEHBELILI LiZH 575

(3) ®EKREHEO K
YRy vy ERBEEKSY L OER B A REES VBN RUNR 1T -,
N 2 P~ kD Y F U LBEOBMELIEEICI SHEEHER U,
EHOER, Bk VIICRER NN oM, Elo. KD MY F O LBER, BIET
mﬁgmloﬁmﬁ(%ZOM/m)TEE%EUTE%H%&@%%habotG

2.8.4 HAT R EE

L # =
JRR—4IIHIIBERTEEOERANAEEHFI- LT, EEXKENORESERL
UEMEEIE., ITEELHEUTHIIELUOEMI -7, /o, FERRAILORE
HERIIODWTHREETSH -7
AEFCERI N T ORGSR, ERAABICHED BAEURETIR O EHES
BOS—IVAEERAEETHD . HEHRER LRI -T2,
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JRR—4 D SHHSNEAEMEOEBHUHES FHREEATab 1 e 2. 3. 21
T, HAMEEERB IR ZBEE. 2TOARKBOTHRETERBTH D &
RS E DRI 2 72,

HSHEEERER O ) F 5 LS 20T, STEECEEHB R SEEMETH » 7.
Ihiz. FTIVAEREICE DS ERORERIHM L ic/DTH D FREEID
WTIBEREIC AT FEOETH - 7o

(3) ZEHBEUE ‘
JRR— 4TI AMMBEBUBEOEYBRBELETTab l e 2. 3. 31I19. &
MYt LBEARKRELNED. IFELREE TS >,

Table 2.3.1 Operational data of JRR-4

YONTH OPERATION | OPERATION TIMES MONTHLY TOTAL UNSCHEDULED
DAYS INTEGRATED POWER | INTEGRATED POWER SHUTDOWN
(Year. Month) {Day) (hr:min) (¥¥h) (¥¥ED
INTEGRATED
VALUE TO 19895. 3 28, £83:36 56, 923. (20

1995.4 17 113:57 338. 467 57, 261. 487 0

.5 8 56:33 168. 001 57, 429. 488 1

.6 3 18:14 10. 893 57, 440. 381 ¢

T 12 71:43 85,174 57, 535. 555 0

.8 17 117:26 340. 082 57, 875. 637 0

.9 17 112:57 337.042 58, 212. 679 0

.10 2 11:57 6. 457 58,219.136 il

.11 14 73:07 129. 182 58, 348. 318 Q0

.12 13 §0:34 273.570 58. 621. 888 ]

1896 .1 4 27:51 84. 176 58, 706. 064 0

.2 0 0:00 0. 000 58, 706. 064 0

.3 0 0:00 0. oo 58, 706. 064 4]

TOTAL 107 694:19 1,783. 044 1
INTEGRATED

VALUE TO 1896. 3 29, 377:55 58, 706. 064
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3. 1 FEFEOK - HREE

3.1.1 HEAKEH
AEFIZBHAEARSTHL BDTERNTEFHCOREKEMI 2072, JRR-2, JRR-3ME

CIRR-42 B B EADEE RN Z Table 3. 1. 155 Table 3. L. 3ITRT,

3.1.2 JRR-20D/K - HREHR

SERTAEE L, FEFIREERI25 4 7 A N ERRAEESSEITh, ZHICHEI K- T A
S ETFolk, hboERSIHE L Table 3. 1. 4% UFig 3. L LHIRT,

(1) —RHHNEAR

BEAKIEEY, 97, 2mol% G, pHIL, 5. 26~7. 25 G B A A (5~8) DHAN TH o7, Fic, HER
VX, #HESEE A [ T0. 10~0, 17 1 S/cm, Hi A THIO. 02~0. 04 4 S/cn D FEFR CEEEAEEDL 4o S/cnkh
FCHo,

(2) BE~VEKR

B~ VB IR DpHIL, 5. 20~6. 33 TE R ILMEE (5~8) DEFEN TH o T, BE~WEKRITL, &
KEFE Y v FERCZR EHELTWA 2 LD RFFSEAMNICE L SRR IR ER TR
Bl A DUEMRT Lo THE~WIERKDEERN FRTH, BEKRASAVTEEDZDIZNG » A
FFFEOEENEE SN Lo TREEE Y A 7 VBERAER TOEERI, 130K
PR S A [ CH RS (1 1 S/cn) BLE D1, 89 S/cn ¥ T—BEANIZ LR L AVERER OEERIC
Lo TEREBEN TECET L, ¥, ERMEILR ICHBBRICMEA L T 1 4 X BHHE
WA Ari L CIEERO FR PN L, 2k, BaE~WEKRICRKZ SR KB L, TORO
Bk O TREL, SR THG 480 Thols, FlF v P bBE~NVEKY 7 ~DEKE
MBI L LCOREY A 2 A0 B ICIEOSE CRE~VEARTO b I F Y AREZAIE
Le AR E ERIIBO L1l :

(3) RmHKR : .

CRBEIARDPHEL, 7. 1~T. 4 TE B EIE(E (6~9) DRBEAN TH o, BRTFEEFICI, ZKA
HBRA~DBRKR LTS LT, SERIC L 5BEERE T CERT S L & bICHRAIZERE
ALTZRGHFZR DB R ZIH L7,

4) ~VTALFE
BRI B~ Y 7 AL, 96. 60~99. 45vols CIREME TR S bhve, HEBFIE

(90vol%Ll k) % +Hil R LT, BEFFEORFAFHABEEDORIC, ~Y U AREEZ ERSEDH
BT~ T AF o DhfFol, SEEL, AV — V3E, A BY — 2B DA FHETTY, #1510’ D
~NY A ZEEE L., BREEES I EKOBERORCL o CTRE LELEKRV A BR
SEEBTD, ~U T ARICEFEN X £ 5E, S50 0 A L, BEVAOHHBIZL > T EK
S A PR & EE AL B (0. Svol®) AT ICHERE L, ZEEREER LT
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(5) MEMRA AL WG

AR CER LTWA A L RRBHIER ORI 2o, BlE~VBRKRTHEALTH
%A L AR R DR BT ERTEN A WEM L, ZOMAERA T BB E ORRR
MBII#2, 134n° 3001 Z AMEA) TH T,

3.1.3 JRR-3MDAK - HREH

SRR TEERL, T4 2 MO FRFIREEAThR, ZHEI K- T AT ET -7, THhbdD
AT E % Table 3. 1. 52 UFig. 3. 1. 2177

(1) —KREHEKRR

— R DpHIZ, 6. 22~6. 0 TR ILHEME (5. 0~7.5) ORMBEAN Th o T, £, FENDER
3 IRE 7 — LAk DpH b 5. 15~6. 59 TEBEHEIE (5. 0~T.5) AR TH o7, FFFT - LR
AN DEERITL $90. 22~0. 48 4 S/cn TEBEHAE (51 S/en) M TF Th o, LR 0 OHER
b, #30. 04~0. 08 4 S/cn TR EL L T REFR K BNIRIBICHERE L7,

(2) ZHRmHAKR \

T REHAKDpHIL, 8. 3~0. 0TEHENEE (6~9) OHENTH o, MIKOHGKEEHE
LT, MERI L ABHEEETUTCEET S L L bITHRFEEREA LT ZREHROHR
DRI DT, ET, A5 A ABLEREBREALTRT A AORELDIL L, BREXBRBOR
BRZEOETZMFI L -

(3) EHEEKR

KRR AR O E KB HEIL, 99. 40~99, 46mol% CRIFEEDCHEA COELTH ¥, MEETIIE
b e 7e. E7, pHid, 6. 20~7. 68 TEHE BE{E (5. 0~8. 0) DRWHA TH o Te, 20k, HE
S, BIEHE A 0 THI0. 08~0. 11 S/cm, H [ TH0. 01~0. 03 4 S/co CEREAEME DL 1 S/embl T
TH o7,

(4) ~VDARK

HREERDOHA—HRTHB~Y T ABEE, 96. 28~97. 21volh CEBEHE(E (90volhLd £)
UEDOBETH 7, Ei, BFFEOEERIC o TEK D:0) DMHRGFICL > THRELLEK
KA D) A FHERESEBID, ~U T ARICHEREAZAEIE 0 )M LI, ~Y TATARD
FAKFEIEEL, 0. 91~1. 17Volb TEH B ZEE D2, OvolkLL T TH o7,

(5) FERFRA T HEBE

— GBI DNo. 1A o ASHU IRHE (KR 2601) ORI 4%, ¥{LaE S FRIE (£7100, 000m
3) L Ap o fr o DI B4 A 2 L OEEERT O FRL L0 16 B iZNo. 24 A 1 22 EH (KR 2602) 12
G0 LT, = ONo. DA A SSRBIEHNY, EREEDELY A 2 N bAEEDHEIY A 7 A%
CORTYA & A FUERDER Uiz, = OERMM CORMBBEE, #9109, 0870 TH o7,
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3.2 raifFmntEs

3.2.1 i ER
(1) JRR-3M#R D & B8
HLIRBREIZEE ., FRTES AIT#MASh, THKERAITREZZELERBL
oo BLIORKRTBLIIRBEZUEIIDTHEH, FHETHELI OAXRIBHEFZIT O,
1 1TRA@ETaN., BEEZHE L, FPREFERICIBTERE (RLE LV AHD
TR TEFETH 5.

(2) JRR-2,3MR T 4D RER M ITE =
FRTEERICETL2ERTFOXRERBRETE R +Table 3. 2. 1IZ 7R 7

Table 3.2.1 Fresh fuel inventory in JRR-2, JRR-3M and JRR-4

JRR-3M
JRR-2 JRR-4
¥ e HY 7T x0T R
T AF B RN | 27* 80 25 0
oy A h 0 26 6 0
4 i 12 32 6 0
SHEBFERERE 157 74 25 tH

# : Including EBP-F2 type Fuel



JAERI-Tech 97-059

3.2.2 HHREHHOEHE
(1) JRR—2. 3RU4OHEHAZRBETEE

R THEEOERRRICTH Y A EHERHOMIBA R, Table 3.2 2ITRT LBV TH S,

J RR - 2 DFC SHEABBE = L~OZANRIR2B TS 5, FERICE T EHE
PRSI, JRR— 3 G EMERTEN 2 D602 SHT AUETS 5.

JRR - 3MOEL SERERE S — L~DZANIIBETH B, | FSHERT L
BEER AT RN |~ L. SRR 2HRBREFER (LEU) 1 227
ThH b, 5B, I | @ U0 BEHE 407, @BRRY 7 VREHA 8 {5, RIEE 3 ARY
HFRTBREOSBRARY 7 VHER 1 T98ARICIZE#HITT N,

J RR — 4 DL SERBRE L — IADZANRIE D - 7o, FEERICE T HERER
BT SETH B,

(2) (HHBRE Sk DEE

JRR— 2% JRR — 3 #HFEREHTHEKOKE 3FEREE U G EEREEMLINT
Hote, FERICH BEIFHAKDOKE IITable 3.2.3 ITRTEBYTH 3,

7. JRR— 2 OFFH/KDEESFID b Y F 7 LB, #9780Ba/cal (HREHSHE & AITfE
BEOKE L 7 OHMBEECHE ) HLBHEEZANOBOMBEKCLS ER) TH-1k
B, #21nf D 7 — keI K D | #9490Bq/end F TIER L 72

(3) FEFREEEEROENNAT 1 &2 ROHE _

R TAE12H2THICHARRYIfL & 72 B IRC-80Y-20T BUIfEREMEIEEER 2HI>WT, &
AR OE S, BRARHBFEITO. B TEIZA T BT (FHEAR © Eak10412
A6R) b T&RBEZF . £y CORBRREDERBFEEL »B (TAYAL 41FY
A, TI VR, AFTS) OHEMREITERERLIDOERFE LS VA 22— 7 U THIC
Fei: (WBIERL 8 FE1LA) Lic
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Table 3.2.2 Spent Fuel Inventory in JRR-Z, JRR-3 and JRR-4

JRR- 2 JRR- 3

JRR-2 | JRR-3 | A% Frf No.l wARE R

ERE KRR R | SRR S pemmasrl L

G No.2 | T | il wHEE |2 % B %
BT AT 69 B0 65 124 | 407 8 3 1, 798 25
-4 A n 12 0 38 11 0 0 0 0 0
iid H 0 ] 11 0 0 0 0 0 0
SRR ARRT R 81 60 92 135 | 407 8 3 1, 798 25

R

) JRR- 3 15— BRE SR USRI S B DRI 26 OB A1 S - fods, TR SIZ D WTIRIFEEIS
BALTWENL,

Table 3.2.3 Chemical Analysis of Pool Water in JRR-2 and JRR-3

JRR-3
HWISEHEEEE JRR-2
No. 1 No. 2
5.5~1.5 5.6 — —
<+ — ) 7/ pl
5. 0~T.5 — 5.6 5.7
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Fig. 4. 1.1 Used capacity of utilization facilities
in JRR-2 during 1895 fiscal vear
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Fig. 4. 1.2 Utilization field in JRR-2 during 1995 fiscal year
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in JRR-3 during 1995 fiscal vear



JAERT-Tech 97-059

Ph 7 BEL R TS VAT T 4

82, 020 [ 60% 5, 275 4%

136. 821 nlllilI|ﬂ||||1||mm”mmmﬂ“mm““”“" s
. 1 4,101 3%

T D 4,329 3%

B L AT
4,584 3%

Fig. 4.1.5 Utilization field in JRR-3¥ during 1995 fiscal vear

136, 821

o ERE 934 1%

82,346 60%

Fig. 4.1.6 Classification of users in JRR-3N during 1995 fiscal year
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Fig. 4. 1.9 Classification of users in JRR-4 during 1995 fiscal year

Table 4.2.1 Number of capsules irradiated in research

reactors of JAERI during 1995 fiscal year

B+ ¥ A g 4t & F
jRR-2 | B B e S
O 18 319 337
yrr-sm | fFOEC L ped B N
i % 685 1019 1704

JRR-4 | M H o A G
% 242 525 767
PO H# 246 873 1119
fi 945 1863 2808
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Table 4.2.2 Summary of JRR-2 in-pile irradiation during 1995 fiscal year
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Table 4.2.3 Summary of JRR-3M in-pile irradiation during 1995 fiscal year
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Table 4.2.6 Summary of JRR-4 in-pile irradiation during 1995 fisical year
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Table 4.2.7 Weight of silicon irradiation during 1995 fiscal year

JRR-2 (VT-9) | JRR—4 (LS4
H x w=E (ke) A % | BEE (k)
4 24 76.5 13 101. 57
5 24 76. 8 5 40. 1
6 39 121. 6 0 0
7 2% 81. 7 4 39. 3
8 g 2. 9 10 82. 5
9 48 150. 4 16 130
10 18 53.4 0 0
11 2 69. 9 4 32.5
12 15 46. 9 18 147. 8
1 0 0 0 0
2 0 0 0 0
3 0 0 0 0
ek | 225 704.1 70 566. 77

& &t 2954, 1, 270. 87kg
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5. 1 SHEFYREFOMREHE

51.1 EttiegAat s AR R e R BB
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1.Air compressor
2.Safety valve
3.4.5.Air flow meters
6.7.8.Regulating valves
9. Plenum
10.Test section
11.Manometer
12.Separator
13, Water tank
14.Regulating valve
15.16.Valves
17.Water pum
T.Thermocouple

Fig. 5.1.1 Experimental loop used in this study
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KB —EEADLIIC LI, OO, TA M 3 e BB EHREA FEE . TR R E
2o m v DEANHEC RS 7w/ A—410E 0 WE LI EDOFED bR, Table 511
EBRTHNET X by var0—EERT, £/, Fig 512 &7 A M7 v a LV ORIEI
AR, TR, EHREOBEA R66 x 123 DX ICRL 66 x 123 13 mm BATTHIE T
ek EDT, BERERIT 12 MERKORE HAS064 TR L 80/64 iIW/ANEE T, 7o, 1/4
R CIIQA DX HITmRT,

Table 5.1.1 Test channels used in this study

Type Dimension {mm) Identification
width x gap x length
66x123x770 R66x12.3
Rectangular 66x 53x770 Réox 33
Test Channel f6x 23x770 R66x 2.3
33x123x770 R33x12.3
33x 53xX770 R33x 53
0.D./1D. x length
Divided 80/64 x 770 (1/2) HAB0/64
Amnnular 80/70x 770 (1/2) HAB0/70
Test Channel 80/64 x 770 (1/4) QA30/64
8/70x 770 (1/4) QAS80/70
0.D./L.D.(gap) x length
Annular 80/64 (8Yx 770 AB0/64
Test Charnnel R0/70 (5)x 770 A80/70
80/76 (2) x 770 AB0/76

Rectangular channcls

Annular channels

1/4 Divided chamnel #) (A2 Divided channet J] |
A Y N\ 1A T

D
0D, (80 mm],

: Fig. 5.1.2 Cross-sectional view of test channels
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sl R (20°0) OAETTER LR, 7% My va VENCI T B EERA RROERT,
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a=AWL . (5.1.1)
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L. EA% - FEOER (m) (220~ / A& RAHLE O ERE)
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NED, T E LTEBEICHS ZE2 b, T/ibbh. ERRARRUCRRER T, &
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TINERFEA RREE2, BREBTIMIBEORNRRREVE, FUEREHTEEICS L
TAHERRA REEZHEZBLDEELDND,

—F7 . EHER L RREROREREERT A &, ERAETEEHK0.67> D 6m/s DM THER
WEEDOFA RERKE L RoTW5E, Zhid, BREBCIERBRED X D CEIPFELRY
TR EY, BERAOKBEFECEYALZ Lo TERIIBEITE 570IC, BTEFST
BB SKOEELEBERABKICA L TRES RoTWH LD bD EE2LRD,

Fhicid, FRENRBHBEEIZL > CBLRERRNRHADORE - bR L THD, T
HMOBWLLY, FREh T —o— 2 0E Y B ((RE) LT LR TRV, B
TOESRoT0D, BRRREBRAER LD 7Y —rORERBVL, BRERET
Wammular 7 T—BEENAZVWEVWS Z LT, ZhLEIOHFEOFRILZLDEEZLND,

Wio, AERBRERPIFFEOABRE BBEN LERICOVWTE FILRYT, RFEEL. BBR
BB LTRM LIEBERIZ OV TIRET 5,

FA FROFANIIE., RRATEENVELS RIZAWVENTOEDrft FuxT 7 VEERTHZ &
LD,

Vy=JgJa=Cig+Ji)+Vp (5.1.2)

ToT, VAR LR, jAIERREEE, adR A FE kO RETEE (2L,
AFEBTIIF ) | CldDistribution parameter. Vyid. [IAODrfiEETH S,

BIGRBIZ 31T B0, e LTI, IhilS AT RO ERMRIZESERE LTV HRAOYH
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c, =135-035 2% (5.13)
Pe
F7. REFEERBCBTALMR Y 7 PEEV,, & LTI, GrifthSIREL TR D

59,
S |ApgW .1.4)
174

Sl EOBMED BG.1LDFIC (5.1.3), G14HREFRALTCRALERFE L LTRXE/FLN D,
. Pe |. S [ApgW
J.la=|135-035 =& | +[o‘23+0.13__ J (5.1.5)
s/ [ Upe] £ 7\ p

Fig. 5.1.5i%, Bc 2R A# T g%, #EBcRR EREE, Thbbilat &oT, (5.1.5)
K L EBHRRIC BT A REMRERER S B L LOTH D,
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WACFA FROEREE TAWE & T 520G 1)XE R FRZBALTUTOLIKL

B LT,

a= T (5.1.6)
[1.35—0.35 e | +(0.23+0_13§ ZA_P&’KI
Pr WY P

Fig 5.1.6/%. (5.1.6)IZ LB FA FROTHIEL , ERHRBICEIT22ERT—F LB
LOTHB, GLOTUL, KA FEIAE BRI, A FEEDESITFRLTD 2RO
D35,
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T DT LR B EENEL LIS A DS/ T A —F (Distribution parameter) C,h36
Lb—&E Ty,

Z 7T, SIS T TOREA FEX LIESV TV LILESK RETHL I L%
EZE LT, ERERYECAROBRDELBRAN TRIZRTG LA ERE LI,

-0.3
1+m ‘ (5.1.7)

1+035_ %
l-a

wic, R RY 7 NHEEV,E LT, ARBRERLEFOERT —F bEOTRIL, KiC
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FTGLIOREFEELE, Fig 51.710. BHEOERF— 57O S ERER L (5.1.8)3a i

L&D THB,
v, =028+008 | |A2EW (5.1.8)
Y p

E LI, BHAKSKET TR, Veob—ETIHRL, 4 FERNGESN TN 2B B0
X RETHBIEEBREL, TOHEEVEEREL, CLOREBERELE,

Veo (aeza,)
V= v, ll—a (e, <a) , a, =065 (5.19)
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B, Eim, GLIDEGL. G110)REARA FEAH L TER L LD TH S,
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o] 14 22H) ) (ozs+008J__fAPgW) (5.1.10)
1+035—— Pe

lma

a= (5.1.11)
, 032s/w
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1+0351 Pe
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Fig. 5.1.3 Comparisons of experimental void fraction of 1/4 and 1/2 divided annular channels with
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Table5.2.1 Comparison on neutron intensity at the end exit of the supermirror guide

with various reflectivities.

Fig.5.2.1 High angle x-ray diffraction profiles of the NiC monolayers with d=1000 A,
which were deposited with various carbon mixing ratios. '

Fig.5.2.2 First bragg reflectivity of the NiC/Ti multilayers with d=100 A, which were
deposited with various carbon mixing ratios.

Fig.5.2.3 (a) TEM image of the Ni/Ti multilayer consist of 20 bilayers with d=100A
(b) TEM image of the NiC/Ti multilayer consist of 20 bilayers with d=100A

Fig.5.2.4 Neutron spectra at the end exit of the supermirror guide with 2Q and 3Q.

Fig.5.2.5 Neutron spectra at the end exit of the supermirror guide (2Q) with various

reflectivity.
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Table5.2.1 Comparison on neutron intensity at the end exit
of the supermirror guide with various reflectivities.
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Fig.5.2.2 First bragg reflectivity of the NiC/Ti multilayers with d=100 A,

which were deposited with various carbon mixing ratios.
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f Fig.5.2.3 (h)TEM image of the NiC/Ti multilayer consist of 20 bilayers with d=100A
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Fig.5.2.4 Neutron spectra at the end exit of the supermirror guides with 2Q and 3Q.
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Fig.5.2.5 Neutron spectra at the end exit of the supermirror guides (2Q)
with various reflectivity.
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Fig. 5.4.1 High resoultion static imaging system

Table 5.4.1 Specification and characteristics of fluorescent converter

o SLiF ZnS:Ag BAE E.SF~
BreE Kt (mgfem®) (1)
IN-10 14.7 57
IN-30 2.7 31.3 88
4.0 (um) .
IN-50 (um) 43.6 85
NRC95™ 8.0 (Lm) 65 139
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Table 5.5.1 Principal Neutronic Parameters

AR R R

PR ST PE

A A

H ARl

PR R 1A

S

Joyay PRy r=e—U»

HERTAPL
AR RS
FHIF >

DRI
S A P
SR L

AR
SRESUCE RS
TP

IR
AR ISR BAIFL
P

kIR
R G RE R AL
- P Lo

DERIPAL
SR A B L
I

#7 18 %Ak/k
#1 20 %Ak/k
# 9 %AK/K

#1 27 %A/
#) 28 %Ak/k
# 31 %Ak

#1 5 %Ak/k/rod
# 4 %Ak/k/frod
# 4 %Ak/k/rod

#1 4 %Ak/k/rod
# 4 %Ak/Kfrod
#) 4 %Ak/Kk/rod

113 %Ak
# 13 %Ak
9 22 BAkK

#) 4 BAKK
#7 3 %Ak/k
#1 11 %AkK
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Table 5.5.1 Principal Neutronic Paramerters 7(continued)

RIS AR
BRI R

WA A FRE

PREHR R B

BN 73055 6

B TR E S

(0T ~200T)
FEETT AL
R UGB RN
(0%~ 50%)
WEFHR L
T S BE /ML
A A
(0T ~200T)
EAE LI
AT G B/ AP s

I
SR S HE B 1P
THHFL

L
SBRTERERAF
I

(2.3~-42)X 10°%Ak/K /T
(-2.1~-3.2) X 107°%Ak/k /T
(-2.3~-3.5)X 10%%Akx /C

(4.1 ~-7.00X 10" %Ak/k ~ Fovoid
(-2.7~-4.8) X 107 %Ak/k ~ Fovoid

(-2.9~-5.1) X 10" %Ak/k~ %void

(-3.4~-1.8) X 107 %Ak/K /T
(-3.0~-2.2)X 107 %AkKk /T
(-2.5~-23)X 10°%Ak/k /T

#15X10%s
#1.6X10%s

#15%X10%s

#17.2%10°
#6.6X10°
¥ 6.8%X10°
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-
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Table 6.1.1 Characteristics of Basic Design Earthquake Ground Motion
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Fig.7.4.1 Opening ceremony of sub-workshop
on the utilization of research reacfors
(Nov. 23, 1995, Serpong, indonesia)

Fig. 7.4.2 Opening ceremony of workshop
on the utilization of research reactors
(Nov. 27, 1995, Jakarta, Indonesia)
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