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— Burn-up Characteristic of Temperature Coefficients at Reactor Power 30kW and IMW —
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The temperature coefficient measurements of the HTTR have been carried out. In the beginning
of the operation, temperature coefficients at the reactor power of 30kW and 9MW were obtained
through 1999 to 2000. The operation days of the HTTR fuel reached 375 Effective Full Power
Days (EFPD), which is over a half of design operation days (660EFPD). The temperature
coefficient measurements were conducted at the same power levels of 30kW and IMW to
evaluate burnup effect. Also, to measure temperature coefficient in high accuracy, technique of

core temperature control and technique of static core temperature confirmation were established.

Keywords : HTTR, Temperature Coefficient, Burnup Effect, Technique

+Nuclear Hydrogen and Heat Application Research Center
#* Collaborating Engineer

ii



JAEA-Technology 2013-001

H &
P LD [T e v e e e e e e e e e e e e e e 1
HT TR DA B ettt ettt 2
2.1 Jﬁ%i’)ﬁ ....................................................................................... 2
20 BRI et 2
23 (Afp%&ﬁ* .................................................................................... 2
D31 DIFE A TR R v ereerm e e et )
232 HIE A ZE A EI R ettt 3
DA BT AT BT v ve e e 3
24.1 ﬁ%k}jAD(ﬂﬂ.Eﬁ%U?ﬁﬂ% .................................................................... 3
T T 1 <11 = 3
T R I T B B - 12
3.1 FRBR H Y o 12
3.2 B P e 12
32.1 JFFHEH T OMW CTOIREARBEZRER - 12
322 JFFMEH S 30kW CTOIRJELRECRERRER - oo 12
33 (mgffiﬁ@ﬂ:ﬁﬁﬁff .................................................................... 12
3.4 {ngﬁuﬁpmi{ﬁ@%j ................................................................. 12
3.4.1 - H T OMW T@{EE{%;&{EUE%Q% ..................................... 12
3.4.2 JFFMEH S 30kW COMRELRECRIERRER oo 14
3.5 F— AR DI D R EE D E R TR T OOFENT v ovvreeerreernaenaenees 16
35.1 ﬁf@XF'L‘(mr@ﬁ%ﬂi%E DT e 16
352 %ﬁf\_fibjlb(mr@ﬁ%ﬂiﬁ% LD TR oo 16
3.53 FIMREO EMEROTFIELERFE T 16
3.6 ﬁﬁﬁ@’;: .................................................................................. 16
3.6.1 JEHH 1 OMW T@{E}Ef;ﬁ;ﬁ@”ﬁ%ﬁﬁﬁ ..................................... 16
3.6.2 JEfHAH 77 30kW (@{ng;?\;i@uﬁgﬁ#% .................................... 17
{EE{%%& .......................................................................................... 32
4.1 ngﬁﬁjfff .................................................................................. 32
4.2 n+§j7/£ .................................................................................. 32
4.3 ;\n% ........................................................................................ 32
. iky) .............................................................................................. 34
T R R R PREEs 34
;’Q%j{rﬁk ............................................................................................... 35

iii



JAEA-Technology 2013-001

Contents

Introduction ......................................................................................... 1

2' Outline Of HTTR Facﬂlty ......................................................................... 2
21 Reactor ....................................................................................... 2

22 Fuel ........................................................................................... 2

23 Cooling System ............................................................................. 2
231 Pressurized Water Cooling System ................................................ 2

232  Pressurized Water AQr-COOLEr <« -« ctrrrrmrnretmmmmm ettt 3

24 ReaCtOr COntrOl System .................................................................... 3
241 Reactor Inlet Temperature Control System .......................................... 3

25 Control Rod ................................................................................. 3

3' Temperature Coefficient Measurement Tests .................................................. 12
31 Test Purposes .............................................................................. 12

32 Test Contents .............................................................................. 12
321 Test at Reactor Power 9MW ..................................................... 12

322 Test at Reactor POWGI‘ 30kW ..................................................... 12

3.3  Evaluation Procedure of Temperature Coefficient ««««----vvvrreeerrrreeeeeeeenes 12

3.4 Establishment of Temperature Control Technique ««««-----vrrrreerrmmrreereeeenes 12
341 Test at Reactor POWGI’ 9MW ..................................................... 12

342 Test at Reactor POWGI’ 30kW ..................................................... 14

3.5 Establishment of Static Core Temperature Confirmation Technique---------------- 16
3.5.1 Past Technique of Core Temperature Confirmation «««««««-----eeerreeeeneee 16

3.5.2 New Technique of Core Temperature Confirmation -« 16

3.5.3 Results of Core Temperature Confirmation -« -« 16

36 TeStS Histories ............................................................................. 16
361 Test at Reactor POWGI‘ 9MW ..................................................... 16

362 Test at Reactor POWGI‘ 30kW ..................................................... 17

4' Temperature Coefficient ......................................................................... 32
41 EValuatiOn Procedure ..................................................................... 32

42 Calculation Procedure .................................................................... 32

43 Results ..................................................................................... 32

5' Conclusion ........................................................................................ 34
ACknOWledgementS .................................................................................... 34
References .............................................................................................. 35

iv



JAEA-Technology 2013-001

1. [ZL®IZ
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TV, HTTR DJFEFUtEE R Z 5 2.1-1 KURT,

LIRS EME, 70 T O ZHEE ONE LAVE ORI OBRIREBDDIE IR RNICTRA T 5,
TMALTC ARG EAM X, ETH 0 TEHOMEED B HEIL, 2Ok, FOHEBIZHEAL, SOICEE
FHHREIE IR D% L~ T B 7L AIcEY, BT L A TREEL, FFIHAT
Do JADTMASHIZ M EHMIL, MIRT V2580, —EENEDLE AN~ 5,

HTTR OFEDOOEDEL T, JF LN OH A O FREE & DR OREZDRKRENTE
MBI, JRFUFH T8 30MW 123V T R A O ERAREE A 400°C, H O m AR
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2.2 1Rk

HTTROFONTIE, 150RDREL 7 v 7 BRI TR0, BT vy Z71XBh7 v v 7
DEWEMVERE N IREHR A A LTS Th D, BREHRIZ, BREHE & BRI AL & O % T
TN DG EMIC L VR E N D, HTTROREMEDOEE 2 552.2-1 KITRT, BREHMEIL,
BIAY —TITRE 2 > XY MBS LA E CUBREBE 2 Xy MBI ERRL T B S
TW5 (F22-1KZH)  SBIRERRL 713, REHZ 2 B iRk FECTIUEICHE L. ZhiZ
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2.3 W AR

HTTROD 45 AR #Z 552.3- 1797, HTTRO 47 15 HIE 13 i F SRR -4 2 v A
T HEMERMA G E S, B HEEHIIHX (P H 2 #igs : Intermediate Heat Exchanger) &
PPWC (1 NE7K &3 B 25 : Primary Pressurized Water Cooler) D 2F55A D EAZ L 2R 2 W 5 2B L
THRY, IHXD2AANZSPWC (27K ¢4 B2 : Secondary Pressurized Water Cooler) Z A {& L T
WD, RN THRAELIZEIL, ZNHDB R 2% I L CR A& RIITINE KR M AR | SRR E S
TWDACL UMK 25 HIES - Air Cooler) KV R HECT 2,
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PPWC K O SPWC (ZIEKZIEER S DI LT LD 1R G ER K O 20K 5 E Ik (U LA A)
ZWEILT-1% . ZDOEE ACL TRAITHH T 55% 1 Th o,

PPWC, SPWC TZELIZME KX, MEKDIE S 2T DML KL ESLND,
ZD%  IMEIKIL ACL & O ACL /3A /S ARLE 127 I &b, ACLAZHE A T 200E K &I,
DN 7K Ol 4 2 B fY & L C22 R H SR 0 & EFp &8 A 25 B B R I KR
XN TS, ACL THHISHIZIEKIZ, ACL ENARASIITMEKEE TR LIZZIIE
KPEBRAR Y 7 CTHIESAL, 5 N PPWC, SPWC (2B LD,
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5o 0¥, 77T L — R FEHEEE DS Obar DEX|ZT 7o 7 L — R )R K E720), ACL 12
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%o JRFHRANDIEEHIESRIL, FFH1130% 70> 5100% O T HEVGIEN AIRE & 72 5,
JEFRE N FHREE 1T 8 O SEERRE (P N R EESIER OB = 12 X0 | JRFIEH 7130%
TI80°C., R HIJ1100% T395CAHLREFT 5 Z L AlREL 72 D,

2.5 Tl

JRFEO ML, FEEOS K - A X VAT O, SR, fEEBEREN T 7 7128
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EFPD NP D FFEfn 660 H O ZmE -8 375 BI2BIT5. B H 7 OMW (30%) K& )
30kW (0.1%) TOIFLOIRFESRE AR O IRBEM IO T — XLl 752 LI K0IR RO
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JRFIF )% 30% C—EICEH OO DR A B S8 1R 2 F A% O f RO E
ZRE L IR E R TN 5, Z2C, 0 D IR 20~ BB NS4 o H)
R EE K ONE iR 7 L A HA IR O BIR E &35, £, HIEBRALE X, R3 il 4
gl EFELL, CR1 K OVR2 Hl AN [ D 7% £2mm LN TEAZTREE (LT, 2ok
RE&TFS /A —2 | e 5, ) THIE TS (55 2.5-1 NBHR), /&8N TOIRE HEFR O
B2 3.2.1-1 K, SRBRFEhE 7 n— X258 3.2.1-2 KR,

3.2.2 JF4EH S 30kW TR AR E R B

A T AR ENLD NV T ODIREA2 LR ST IRELTRIZOEFIEH
30kW COHEREAL & AR E L, BEAREEZFEMT 5, B 7 —X%E2% 3.2.2-1 X<
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3.3 IREREOFAN 5 1A
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3.4 IR EHIE O F1E O
HTTR TiE, #@EDOFIEESEZIZU T, LRI DR ZH 8 L, 5 R EE &k
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HilHH R 2B EL T, 2D D48 5 D BR300 7K R 48 2 28 - 49 A 151 1 EE Al
RO FALOHIE R E72D, D FD N KR FE R IR 700 A R E SR 05 5
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I 2 C & D,
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0. 770 B i oo F ik
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