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Safety Demonstration Test (SR-1/S1C-1) Plan of HTTR
(Contract Research)

Shigeaki NAKAGAWA, Nariaki SAKABA
Eiji TAKADA, Yukio TACHIBANA, Kenji SAITO
Takayuki FURUSAWA and Kazuhiro SAWA

Department of HTTR Project
Oarai Research Establishment
Japan Atomic Energy Research Institute
QOarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received February 25, 2003)

Safety demonstration tests in the HTTR (High Temperature Engineering Test Reactor)
will be carried out in order to verify inherent safety features of the HTGR (High
Temperature Gas-cooled Reactor). The first phase of the safety demonstration tests
includes the reactivity insertion test by the control rod withdrawal and the coolant flow
reduction test by the gas circulator trip. In the second phase, accident simulation tests will
be conducted. By comparison of their experimental and analytical results, the prediction
capability of the safety evaluation codes such as the core and the plant dynamics codes will
be improved and verified, which will contribute to establish the safety design and the
safety evaluation technologies of the HTGRs. The results obtained through its safety
demonstration tests will be also utilised for the establishment of the safety design guideline,
the safety evaluation guideline, etc.

This paper describes the test program of the overall safety demonstration tests and the
test method, the test conditions and the results of the pre-test analysis of the reactivity

insertion test and the partial gas circulator trip test planned in March 2003.

Keywords: Safety Demonstration Test, Inherent Safety, Reactivity Insertion, Gas
Circulator Trip, Accident Simulation, Safety Design, Safety Evaluation, HTGR,
HTR, HTTR

Present Study is entrusted form Ministry of Education, Culture, Sports, Science and

Technology of Japan.
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1. XU ®IC

HTTR (BiR T#ERBMAFE) 3. BBH AFERORB O, BAAENOEEOH
VBLIUVERTOERNBRAZEZTD BT, BEREFHHAETRKEHRAICERIN
7= BFFEHD 30 MW, EFFHEOAND O LN ZRERR 950C ORMNE Y O &R H 245
TH B0,

HTTRIZ1998 11 A 10 BIZFIBRFRICEL %199 F 9 An S i h L RHEBRZ KB L.
2001 4 12 A 7 BICEFHFH 1 30MW, [FEFFH OGHMIRE 850C ZEmR L 7=, 2002 4 3
A6 Bicid. EEE (R FFHOGHAMEE 850C £ TOHEE) OFEANIRESKIIZE
BLE. 5% FEFFHOBHMBE 50COZEREEHETELEBIZ. UTORRBREZT-> T
W< Z&EELTWS,

O ZeMEIFRR
=i ZAFEEOLENZERMICHKAT 5L & BIT. REMEA I — RO
#9 5, ‘
© EBEANRAR
HTTR D&#x « RFEDRBRN S RIBEN AFOEEZEEEZTET S,
@ HEFI AR
HTTR EKRRBES AT L2#0 L. BRI AN 2 EET 5.
@ "R RHHAR

HTTR TRHEABRZERL. FRMCREIOBEREEEZT,
FHIL, INSORRDIE. RERHEFABROLSERMEERT L EbIT, KEMET
ABDOH. 2003 4F 3 RICEHE L TWHHIEES R ZEBRBL U 1 RAKBE THR (B
RS LR O BANRRBNE & SHRITRRICO VTR,
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2. HTTR ¢ REeMFEIRBR O 2K E

2.1 HTTR O E

HTTR {324 71 30MW, B F4RH O AMIREE, EHEIRR 850°C. HiRi BRI 950°C

(EREERE & RBAREER T2 1 KGAMREN R D) ORRITAFTHS. HTTR
DHEA{LHZE Table 2112, FHTFAE OGN HKN % Fig. 21 IRT, EFHFEEZ. H
THENES. BREHE, REE. FRBEY. HEBESEroBRIND. Fid. BES
SL30ASLEREBRANS L7 AT LCLOERIN, TONEETEKGEB LN
REOEERFNET Oy ZICEOEENTWS, BEHMEIL, B> 1> - TOv I BTH
0. BERERTZRENKICOBL THRELAREI I N FE2ERZY —TIZD -
REHEZRABTOY 7 OFOREBHEAILICBALZSDTH 5,

RO HAHEL, FORES L OB RN EFEROGE 16 MOHEETIT S, BT
FAD T LRI HEBEEN X > THEBRAT Oy 70 1 HORICETHAS N,
RPF2RETELETEHIENTES,

BFFmHRMEE. Fig. 22 IR TE DI, @ EERICEFFEE2RHT 2 EHHRES
KRETFHFAY 5 LARICRFIREOREREZIRET DHBNGHR R L FEBRAREL S 72
%, EWHRMIE. 1 KWARME. 2 KAV Y LGBRABRKES L CIEARBHREN /20,
JRFIFTHRA L B2 BRAICIINEKRSHRBOMEKELSHBICL D KENBET
%, 1ROARMIT, FPRISZHE (HX : Intermediate Heat Exchanger) 3 &8 1 KAE
k¥4 K128 (PPWC : Primary Pressurized Water Cooler) IZX DRI N, EFFENSDES
950C D 1 RAME. Wi —EEONENZTRNTHETFN S IHX LU PPWC 128
SN K A0CETHHINR NELAEDHMZRNEBVEFFEANR S, BT — Rid.
PPWC 7213 2§ % BiEd (PPWC O A TH 30MW DFREETTS) &, PPWC & THX
DRI ZEMERT 2ASEEZ (PPWC TH 20MW BE N IHX TH 10MW ORRELETTS) A
H5. WBHARMT. BFFEVAY I LALEGSITPLNS OREAERETH-DD
THHREMRTH O, MBINY U LRBIOFENG KRN 5725, FABH AR,
BLEBMFSY (BEEK) ORI BERANRMB LUOHBRAREOBRRER EZHRETE
BNEIREBEOHE, BFFENEEOIEOERMHED L CBKFICL D FLOBH
EDDIMNnaEEbic, BREEHOEERENWEI S )~ FORAIZHRANS
hs,

BErpmlEEd. ETFEth,. BTRHOnIMEE, 1 KBAMKESZ2HET2H
DT, RAFHAHEEE. 752 MilHRESMoBRINS, ETRHEEBEOEA
W% Fig. 23 1R T B FFHARIEREIL. R FFH A ZHET 2 H L HER &,
REFHOGAMBEZ —EIXHBT2REFFHOBERHERLOERIND, 7521
B ER. ERARBOES - BLBLTARERIIAIMDIHHEF> EEBI2. &
FEERICEZDEIARICHL T, BE, HE. Z2EFO TS0 ARZ2HBT 2 E 75
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ADREHRBER. 1 XGAMBREFER, 1 KSAMEAFER. 1R 2 RNUDTLERE
%, DEAKIRERER, 1 KGR - MIFEARZEE BRI LD BRI N D,

2.2 BeHEIHABREE

REMFEFABROL, BEREZERLAZHKBRTHO., HTTIR Z2HNT, SBHRAFOL
MHEZERMITRTLEDIL. RENOETFY¥H T —Y2REL. £LMIT1— ROk
EZzmt3d, BRAAFORLRE - KEVMEENERNLTZIL280ET 3,

BRIDNSREFREOBEN S KE< 2 BETERTS. 51 MIIREBETLI
HET 5B (BL. BRARFOLLMEEZFAL T ATWS (Anticipated Transient
Without Scram) &9 %) 2EMEd 5, FB2HTIE, FREZEBRL-RBRE2POICERT S,

FH1HORHREAR (LUF. B 1 HLEMERERBRE VD) 13, 2002 FEEH S 2005
FEECHITERTIFTETHD. £ 2 HoTeHEIRAR T, B2 HitelEas
BEND,) 13 2006 EELRICEBFETH D, 1 RHETARIT. FBUTOHH
EREEATHIN, B2 HORBRIIOWTIE. £ 1 HoRBRERICE TV TEL A,
B FREXEFTHFEFZTY. TBUTOHT2IE LZRICERT 3,

1M EERROAREE. HBREN. RREGBIVERAEEH % Table 2.2
IR, % 1 IRSUFETRARIT. JICERAFREERLZHHE5RkERBBLU 1
REHAMKREETEREZEBLZ 1 RRFRETRABN 525,

1 XRFRBETHRIL, BEFFEHOBREHERZO0EIZVRET,. 1 KGHMFERE
MACIVHRBROBIBREELC I BIHMEMSBERARE, ETFFEHAHERET 08
U 1RNY D LEREZ (PPWC HOZ 3 B89) 18X 2 BE1E L THRENERD HIKEE
DI BWREZEC I EIBRBELHARICHEINS, &b, TholFEFEAYIALE
HEDRBVWRRBRTHD., FLRABENKEL, ADT7 41— KN I EBIZENTWSEEH
ZAFEEOREMICELY., FEFFEBNLEICHEORBIZEL B X, REHBEOELIEE
ThDIELZEHTEZILDTHS, dBRTHONAET—FIX, FLEHEI—RBLUS
T2 NEREO—- ROTRAKEER LODIRIATEZEMNTE, ERNNOERT X FHE
RICESTHHE AR TRIUDBOLFINTNS,

B2 MR EWEERBRTIE. PPWC A 1 RNUDARBEE I ASTEEILL. 1 XGHH#
MEBEBAERELERE T2 [EREBEEER (RN TABRE I BEIE) . 1 RAUTA
RN 3 A2F MR, FABBHARE (VCS) 2L, FFFRAARBNESTESL
BROREEZDL 3 FRBFOANREILRRI. BRU 1 RANU Y LAGBESE 3 582E81HE. 1
KGEHM OB (BE) 2170, FTEBERICHYT 28AMBAER (BEEHKR) =aiE
T35 (HEFHERERR) 2EBET23ETH .

AFH T, 1 HLeHETRABOD S, 2003 £ 3 HIZFHEL TWAETHE R 50%»
5 OFlHES K ERRE L VEFHEHA 30%0 5 DEEREE LR (1R ™ ATEEE 3
BHRO1EBEL) DOWT, MBARB LI HEREG O S NI HHEE RS 7T,
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Table 2.1 Major specification of HTTR

Item Specification

Thermal power 30 MW

Coolant Helium gas

Reactor outlet coolant temperature | 850 C (Rated operation mode)
950 “C (High temperature test operation mode)

Reactor inlet coolant temperature | 395 C

Primary coolant pressure 4.0 MPa

Primary coolant flow rate 12.4 kg/s (Rated operation mode)
10.2 kg/s (High temperature test operation mode)

Core structures Graphite

Core height 29m

Core diameter 23m.

Power density 25MW/m3

Fuel Low enriched UO;

Enrichment 3~10 wt% (avg. 6 wt%)

Fuel element type Prismatic block

Pressure vessel Steel (2+1/4Cr -1Mo)

Number of main cooling loop 1
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Table 2.2 Phase I safety demonstration test items

Test item Test conditions Data to be obtained
* Rated operation mode Transient data
* Single loaded operation mode * Reactor power
Reactivity * Reactor power : 30%~80% * Reactivity
insertion test + Central pair of control rods are withdrawn * Primary coolant
- Control rod * Control rods withdrawal rate : 1 or 5 mm/s temperatures

withdrawal test

+ Control rods withdrawal distance :
50mm (max.)
+ Without scram

* Temperatures of
reactor internals,
etc.

Coolant flow
reduction test

- Partial loss of
coolant flow test

* Rated operation mode

* Single loaded operation mode

* Reactor power : 30%~100%

* Parameters : change of primary coolant flow
rate and rate of change

+ Without scram

Transient data
* Reactor power
* Reactivity
* Primary coolant
temperatures
* Primary coolant
flow rate, etc.

Coolant flow
reduction test

- Gas circulators
trip test

* Rated operation mode

* Single loaded operation mode

* Reactor power : 30%~100%

* Gas circulators to be stopped : one or two out
of three at the primary pressurized water
cooler

* Without scram

Transient data

* Reactor power

* Reactivity

* Primary coolant
temperatures

* Primary coolant
flow rate

* Temperature of
reactor internals,
reactor pressure
vessel, etc.
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Control rod

Permanent
reflector block

Core restraint

mechanism
Replaceable
Fuel block reflector block
uel bloc
Reactor
pressure vessel
Main coolant Core support
outlet pipe orid

Fig. 2.1 Vertical view of HTTR reactor core
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3. filiEEEG Ik ERABR (SR-1)

31 HAREH

HlE# 51 $k ZikBR (SR-1; Safety demonstration test / Reactivity insertion test-1) &, &
THRHAHERZDOEL, FLPRUEOHIHEBZIIR ZEICXDERT D, Z0R
BRicky., EPFHAHBERMMEHL R TS, FLOADKIGET 4 — RNy VRHED
AL DEFFEHAORER LAMFEI N, EFFENELEICHEDOREBIIELEE, -
DO, BHMRE. FRNBEMRESOLLVREBTHD I L 2HIET 5.

3.2 iRBREH
HEBEIREHR SR-1) DHBREHZLUTITNT,
- EHERE—R ;e - B
- BTN : 50% (15MW) (RJ5A1E) |
- RFFEH OB RMRE : 850CLATF
- lik & xRl s POl
- il 1k 2 E : 5mm/s (F#). Imm/s ({K3)
(RISEEAR IR : 1.6x105 Ak/k/s. 8.1x10 Ak/k/s)
- LI ER : 20mm. 30mm. 40mm
(RIS EE : 3.3x104 Ak/k. 4.9x104 Ak/k. 6.5x104 Ak/k)

cFFEHEAMNBROAZEGOBET,
BRI — A2 DWW T, Table3.1 1277,

3.3 FHIEE

752 hEtEH,. RICEREEBBIVEET —FNES AT LICED, RBEFOLT
DTF—F &I 5, WERZ Fig3.1IIRY,

BEFERS GEAERP TR

- RO

- A E

FELDADRE (REBRNERTRE)

- ER TV LAERR IR

- BERSHRTOY VIRE

cERTVFATOY ViRE

3.4 RRFIE
(1) bz EOBIR
HTTR TEHT 55 1 IR M EERBESHEE S 5 L BE LOBRERD TN,
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R R B OFIAGE & LU Tid. HFFILA 30MW LT, R H 0B AMIRE 850°C
BFETS, £/, BBRHEZEL T, EFFomh. RE. ENENEEEEROER
S EBAIRVHRICHIRT 5,

HTIR T, ZD& I BEHREROER LOFIRZIGET /2012, EHE— RBINERE
WWEON—RHRZRD, EFFOREMEHERL TVWD, EEE— RBIREBOHRASR
. ERAGEBIUBRABOBIEZD 2 DDRBRDOBDEHHHE T, Table3.2I2RKT,

B EROT— RO (HHE5KZRBONE) OFET— RBRREBOBRARZHALEL
T, BEFRHEDEERBHID30%~80% DHEiHE & L. #IHEAZHIERET 3,

BABOBAEEE L TIE. FOPRMNBUNAOHBEBOTEZER L. SHlkX201ET
%, ¥/, HIABNY —2 14250y 7 OBEEROREME 2cm NS 5ecm ICEFET B &
D, HREBEOHIEBEOSIKEZZAEIZT S, B, HlHENNY—- 125090
RERORREIEERS, PRAEDHEEL 5Scm K LFIHMNBNWE S IZHIRT 5,
(2) HERFMH

HlEEES |k £ B ORBFIEZE Fig. 3.2 187, MBRANERD X UCHHIREORR DX,
KGR ERROEEHEE— FRREBZHR/A TS, MBRTE. FOPROKIEE 1 X2
BlHkE, ZOELZDORFFEEHDOREMEZEFAIT S, RBETHRIZ. THRE~NOER
EEEZERT D,

3.5 FaiFHE
(1) TSR E
FEHTIZIE HTTR 75 > B HEARHT O3 — R ACCORD®Z fU /=, ACCORD D4R L% E
BEDa-)E, FOZEENREF v ORIV TEEL. BREHMA & BEM OKE Y5
ERAVWTREZRLICED RIBEEL. Xe DBERLIZHED KIBEZEL. BLUHIEED L
LANICHES KIGERE{LZRD, BFFHANEZEHET 2. BREHMEE BEM O K ESRE
i3, ACCORD D MeEGEE Y a— IV OBFifERM S RD SN B,
BT, HEBORINKIGE., BEICRERKIIOWT, UTOEZEAL-,
- IR E : Table 3.1 2
- Ry 7 SRERK : 600K T-55X105Ak/k/C)
» Bl A TR AR A : 450K T-5.7X105(Ak/k/C)
(2) FRHTHRER
Fig.3.3 IZRFFH T 50%0 S K51 2 AR EER L 2B DR FFEH 02D
WT. HTTR 75 > hEMEMEMNT O — K ACCORD IZ X DT L= 4R %2R T,
FLEIEENG XM ND I LICK D EOKIGENFRMINS, ETHAHHEIER%E
HIETWARNDOT, SIEROHEEEABEICL S RICEMENZSETFEHAN LR
THM. FLREOLERICESBEDNRCIIVAOKEENFRMENEFFH IO LRI
NS, BEFFEHNTONTHROMEBOSIEHREZICEIVFEMENRICEZEET
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BEIBFLBELERDFETFFEHANICHEEELS, &r—ARXBIIRFFEHAOBREESD
FUEEMIL Table3.3 DEBD &z o7z,
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Table 3.1  Test case of control rod withdrawal test
c 1 rod Expected Expected
" Control ontrol ro . .
Test Initial ontro rod inserted reactivity
wer withdrawal withdrawal
case powe rate reactivity insertion rate
distance
(Ak/k) (Ak/k/s)
15MW-1 20 mm 3.3X104
15MW-2- 1mm/s 30 mm 49X104 1.6 X103
15MW-3 40 mm 6.5X104
15 MW
15MW-4 20 mm 3.3X104
15MW-5 5mm/s 30 mm 4.9X104 8.1 X105
15MW-6 40 mm 6.5X10+4
Table 3.2 Function of operation-mode selection equipment
. Turning on Turning off . . Mode
Test item conditions conditions Functions after turning on number
(1) Rated operation | The difference (1) Change of the €)
Reactivi mode between the pattern-interlock set-value
eac .v1ty . set-value of the of the centre control rod
insertion test | (2) Single loaded reactor power
operation mode orp (2) Withdrawal of the control
- Control rod control system and rods (15 pairs) except th
withdrawal (3) Reactor power | the measurement centre ¢ E’ttnl'rsl etic "ptihe
test 30% - 80% value of the reactor ontrolrod1s
.. prevented.
power is in the
regulated value.
i?ﬁ?;:,ﬁow (1) Rated operation | None At the 850C operation, the @
test mode set-value of primary coolant
() Single loaded flow rate cannot change to the
- Partial loss o e%'ation mode value below the set-value of
of coolant P reactor scram.
flow test
(1) Rated operation | The difference (1) Withdrawal of the control @
mode between the rod (16 pairs) is prevented.

Coolant flow
reduction
test

- Gas
circulators
trip test

@

Single operation
mode

set-value of the
reactor power

(2) The set-values of the scram
of “primary coolant flow

control system and
the measurement
value of the reactor
power is in the
regulated value.

rate of PPWC low”, “core
differential pressure low”

and “reactor outlet coolant

temperature high” are
changed.
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Table 3.3 Calculation results

Initial Control rod Control rod Maximum Equivalent
Case ower withdrawal | withdrawal . quivalen
p rate distance powe power
15MW-1 20mm ~55 % ~51 %
15MW-2 1mm/s 30mm ~58 % ~52 %
15MW-3 40mm ~60 % ~52 %
15 MW
15MW-4 20mm ~55 % ~51 %
15MW-5 5mm/s 30mm ~58 % ~52 %
15MW-6 40mm ~61 % ~52 %
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Control rod

Core inlet temp.
Permanent

reflector block

Core restre.xint Permanent
mechanism reflector block temp.
Reactor power
(Power range monitor)
Replaceable
Fuel block reflector block
Reactor

Hot plenum block temp.

pressure vessel

Hot plenum coolant temp.
Main coolant

outlet pipe Core support grid

Fig.3.1 Measurement points

(Explanation with underline means measurement point)
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Start

v

Preparation

Y

Confirmation of initial conditions

'

Turn on the control rod

withdrawal test mode

Y

Test start

v

Withdraw a pair of centre control rod

Y

Measurement of neutron flux, reactor outlet temp., primary circuit

flow rate and pressure, etc

v

Test end

Y

Adjustment of reactor power to

initial value

v

Turn off the control rod

withdrawal test mode

v

End

Fig. 3.2 Test procedure of reactivity insertion test - Control rod withdrawal test -
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4. TEIREEEILRB (S1C-1)

41 HBREH

BRI H 38R (S1C-1; Safety demonstration test / One gas circulator trip test -1) T,
RFFHAGEHREZDOBML, 1 RNUVABREIAEDS5 1 6EF1EL T, BREBERGH
WHEOMAWEAZELCIES. ZOHRICKD., FEFFELRIEE O BRRE M THES)
LIEWEE TS, AORISET 4 — KNy VBRI DETHRHAVETL., BRFENE
RICATEDKRBICELE S, ZOM. REHREOZREVZRBTHD I L2HETHILE
BHET 2,

2B, EREEEEBRFICE. N1 KNEKGHBAY U LARRE]. FLOEFER) BK
Y TRFFHOGHMBES] EEORA VI AREMEOELEN, HEkt— FRITEEICE
BahsicH, BFFAY I LRHEDRW,

4.2 RABRSMF
EEEE LR (S1C-1) ORBREHZLUTIIRTY,
- EEE—R : ERE R BEER
- RFFEHA : 30% (9MW) (#I3E)
- BRFFHORHAMRE : 850CLAF  (FI3AfE)
- P31 R OB ERA D 1RINFEKGHIZS FTEERE A 58
- TEIREE LB 16 (BB, FREBR TR 28 ELEBERT D)

FHTFFHOHEROAZGOEET ., 28, FLENRTRBAWERBICOWTIZRERH
ZBIED, £, BRRTREAFIRAISLAILVETFZELT S,

4.3 FtEE
HREFIZIE, 750 MEtEE, RICERERBEBLIVEET — S IPES X T LIZELD,
UFDTF—4 %5817 5, RIERZ Fig3.1IZ7RY,
- FFEESN WhRRPHETR
- R
- FLEE
- AR E
- FOADRE (RHEBRNEXIDRE)
- BiR 7L LIRS HMHREE
-BEERRETO Y ViRE
BRIV FLATOY VRE
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14 RBRFIE
(1) iz £ DHIR

RFFAZ I MEREDS B, 11 KIEKBHIEAY Y ARRE), HOEEE] D0
T, RBMBED 1 KEHHEEROB I EVESEERO R Y 5 AREEE FE D,
BTFHEMNR Y T AT HAMEENS S, . (RTEHOBAMEES] E2ICD0TI.
RERBALARD 1 KAHMFROMI IS FETFEOARMVRED LRIC XD, B
BETFFE R T AREEE LED, BTENRS 5 AT MRS S, LisioT, 1B
BUSES LRARIHIZIE. LR 3 BRORY I AREBELETHLENS B, FIFAY S
MMEBE. BTFOREEERET S L TROEELRBZM TS 50, FEE— KB
REBICLVEHLTHTHAY I AREBELET 22 L0k, EHEEORBEEY
k5,

X 51z, BB OB K EB L ORD, Table 32 I0RT. HEEEOT— KO (8
RS ERBOBE) OEET— NRREBOBARIEE LT, BRI HEENTH
THBIE. BABOBEE LT, TRTOHEEOBREENT 52 EAEDH 5T
%,

T — FRREBOMRENE L TRTAHNHERORER RTEHHOREE
BEE) & 3HE S OREZ HABENICT 52 &0k 0. FFFRAHEREEBICY0
BRI, HEBORMEBENET S5ENE ST 5,

(2) HBRFIH

AR LB ORBRTFIEZ Fig. 4.1 1R Y. MBATHERB K OHIREOHEDORK. 1§
RS LABROELET - FRREEZHRATS, BB TR 1 XNU T LBRE 1 52E1L
SE. ZOELZFOFERTHFEODORBMEZINT D, SBR TRII. FEAI TLAITXD
RTF2aE1d 5,

4.5 FqiHE
(1) TSy

FEFTIZIZ HTTR 75 > MEREEMMT O — K ACCORD 2, Ry 77BERK. B
EMRERET. 34 TH)EFRBROEE WS, BIEIEHABERBOBHAMBROEE
R (A—-ZA YT 8% 3. HTTR OEHT— 2 AN,

(2) fRATRER
TR R 30MW @ 30% (OMW) DIREET. 1 KA\ T LBREZ 1 8F LI
BORTIFE D% 8% Fig4.2~Fig43 TR,
Figd 2 IRT K DIT, fEREE 1 BF LT EICXD, LRGAMBRIZANY 7 L@
BOT7)—a—X YT CRBHICLER> TRDT 5, RD 2 BOAY D LAFERBIITR



JAERI—Tech 2003-049

HlREFEH S EREBETEEZME TS0 T, 1 KGHMBRRIIEAMITIIVIHD 66%
ORET—EMEALD, 1 KBAMBROBAICKDFLRENERTZOT, BEZRIC
& D ADORICEATRNS DR T4 H 3 HHAME 30% 00 5 23% X THADT %,
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Start

Y

Preparation

v

Confirmation of initial conditions

Y

Turn on the gas circulators trip

test mode

v

Test start

V

Trip gas circulator No. A

Y

Measurement of neutron flux, reactor outlet temp., primary circuit

flow rate and pressure, etc

v

Test end

v

Reactor operation end by

manual reactor shutdown

{

End

Fig.4.1 Test procedure of coolant flow reduction test - Gas circulator trip test -
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Power(9%) . Flow rate (t/h)
w
(4, ]

\ Primary coolant flow rate

25 Reactor power
20
-600 0 600 1200 1800 2400 3000 3600
Elapsed time after circurator trip (s)
Fig 4.2 Calculated result of one of three gas circulators trip test
- Transient of reactor power and primary coolant flow rate -
190 T T T 325
Reactor outlet coolant temperature —
185 320
o 180 315 oa
d o
2175 310 2
g :
H g
» 170 305
«—Reactor outlet coolant temperature
165 ). 300
160 295
-600 0 600 1200 1800 2400 3000 3600

Elapsed time after circurator trip (s)

Fig 4.3 Calculated result of one of three gas circulators trip test
- Transient of reactor inlet and outlet coolant temperature -
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5. BHDIZ

BB T#HABMITE (HTTR) OLEMHITRABROSEMEE /R L. 2003 F3 HICE KT
BB (BEESHRERBRBLN 1 XEZHBETHBRN SHRIND) OEENZRARN
B, RBREASE2REL. E-EMMEEEERLE,

A EF

BYR THEEE W W) ERGIR THEARAAFRRERE. FEAZEX HTTR &
WMBAFR=EE, JIKE= HTTR StEZERICEBEHOEEZRL T,

2E Xk

(1) BEEFHRFED: BRETHHEMREHATERE FRXEL B o] #HiEE [HTTR (B
B ITHRRAFF) ETFRRORE] |, (1989).
(2) ¥R, )1 ZEM, JAERL-Tech 2002-059, “ /&8 T ¥R FEF(HTTR) DR & E TR
BRZHE", (2002).
(3) THRT]. #HEFM, JAERI-Data/Code 96-032, “EiRIAFH 7T > bEfEa— K
‘ACCORD’ DRR”, (1996).
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