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Test Program for Reactor Control System in Rise-to-Power Test in HTTR

Shigeaki NAKAGAWA, Kenji SAITO, Fumitaka HONMA,
Yukio TACHIBANA and Kazuhiko KUNITOMI

Department of HTTR Project
Oarai Research Establishment
Japan Atomic Energy Research Institute

Oarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received January 21, 2000)

Rise-to-power test programs for reactor control systems of the High Temperature Engineering
Test Reactor (HTTR) have been established to confirm a stability performance during normal operation and
anticipated perturbation. The performances of the pressurized water temperature control, the reactor inlet
coolant temperature control, the reactor power control and reactor outlet coolant temperature control in the
HTTR are not obtained until a reactor power rises up to enough level in a rise-to-power test. Some
parameters such as proportional gain and reset time in a feedback controller can be decided through rise-to-
power tests for reactor control systems. These test programs should be established with taking fully
account of safety.

This report presents the detailed program of rise-to-power tests for reactor control systems and
discussed a fundamental consideration to perform safely the test. From the result of deep discussion, we
obtained sufficient outlook to conduct all the tests safely and efficiently. Also the stable region to

perturbation was made clear for each control system.

Keywords: Rise-to-power Test, Reactor Control System, Feedback Controller, HTTR
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AEAREE)

- HIERIERE (A/C INEAKTE BT AL, A/C A 2 EFRERFFE)

« A/C IS B Fa A B B
* AIC /3 A IS AT B TR AR B EE
< SRR
(4) FHAIFEE
TZv NHEEO NV FEEIZLY

HHEBOBREIT), £, RBAT —FINEE

& & AV, 500msec DY 7V AR TRBRT —F 2 INET S,

(5) M5 IE

FRTEA QBEHMRE OB HEREELMRE L TWD Z & 28T 2.

(6) RE&ETFIE
O RBRATERRERLTIT .

@ BEFFEHEANFRENETHD Z & 2R L TNEKREREAOHESG 288 (JE—
R) 1293, ZOWREICLY. BAFAQRERERTIAS (m—nL) 20, ME
ABEERIER & EH L CTEET S L D122 D,

@ FFEA QBRI R & E AR BRI R A OB UL R A 1R BE R i 4 0
BREBENLEBFIZ LR > TEET D,

@ JFFEA DIREERITER & M AR EE HIE R 2 SR RRIC L THMELERAT 5,

® AEZABOREMEL(LZEE L, REBMEIELE L CHRIEREMN (FAHEAnmHMiR
FE. MEARE) [SBRELTWD Z & BT 5,

(7) PlEHE%E

HIEHBREMIZOWTHEDAT v 7IRET A4 FM L7, REBESRERT D2 ERLE

CE - REREMCHEINDS Z &

I RIEARGHSGEOA~Y ¥ LEER GREM

425°C) R OVhREAHASR O 1 WRIGHFHEES GREME : 4100C) IZEDEFFAT T A
EDHLARBEFFEAQGEHMBEDA —/—a— FBRRNT &,
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8) RERIZET2HEK

FFIEH 7 (%) br— 2 ¥ 1/ AOREREFE (h) | SAUBRIFRY (hr)
30 7 4 28

* BIHEROFEFERICLVERT 2HAERH S,

3.3 RFE H H R ORERFHE
(1) RBAE

ARERIL, HTTR OFERFIERD 5 b FFH D BEHERE O 1 REEED &%
ZEROE R TORE R ZFEREBIC L TERKT 5, BAFEAHERICOVW TR, FlEEE
Hon —4E— FORBRROCRAFHAGIEZROREMERIZES L TRTFFADRE
HEROBREMENIERIND YV E— b E— FORBREZEHRT S, ARBRTIX. FEFHEIZAEL
ZHEZTI—EOH ) CERT 2 EEREFERBR L, IEOHEEZE52TT 72 hOEE
R T DIEUSERERBR O H D,

EESIEEAERR T, FTEDR A N CHEEGEER 21TV, Bl X R ORI E 1
RSN TWD Z & 2HRT 2 (B WIEER), ., ARRIERTEEGARD
P CHERR T D,

AEUSERFERBR T, FRROARLICHTH 7T 2 hORRE 2R 5,

- RFFEHAGERREEDORT v TIREE

BFFEHARIEHRREBOZ o TIRER

REMERAT v 7RICERTHRBRIZOVTIE, HIHEK THIHBIER. BONERE
EEL, flEROIGERR>OHN L CHIEER &KL T 5, BERIE L THEERZ, &
HVORBH S THAERBE IO 0% TRERELTDIZ L ET S,

(2) REBREM

RREMZLITIRT,

EiRE— N JE-1EH
B 30%
B 50%
Hijh 75%
B 100%
DI 30%
51 50%
N2 75%

A %1 100%
piggl 30%
AELRMEE LTE, BRFEHAOFIEROFHEGR THAR FIFH I OREEE FTROLEB

WERTD,
c BAEHOEERREBEDAT v TIREE . £5%., £10%
< JRFARHH AR REREM D T o SREE © £0.025%/min
(JRFHFEHS 100% TRFFEN % LR S 5RBRITERKE L22,)
| RGHMIREOECEBNRLHRE OEER EOFIFRIE (Tabled.1 M) % k23 L PR &
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NHRBITERL 22v,
(3) FHAEH
- PETR (AR TR R ORI E)
- IR E
cJFFEADHORE
- 1 RSHMEE
- 1 REBHMERD
c 1 - 2D T LEE
« AR E
- LIRGHEM - IEKRZEE
2R~V U LR
- IEAKFRE
- il B ARAE
- il iR E
- HESBENEFREIERRH )
- il R 2E(E 5
- WAL E B R(E 5
- Hl R E T — & B
(4) FH5E
75y MEHERO LY FERIICE Y FEEOBREATO, £, SEUSERERRO
HALEEBREBD AT v TREFIZOWTIE, RBEAT — 2 INEKEZHH L, 500msec D
Ho TV T RMITRRT — ¥ 2 IUET D,
(5) ML
BEFFHAOESHERELHRE L TD 2 L 2R T 5,
(6) AERFIH
(a) EfFEHIEFAEHER
AT E DB TR ) CEfOE: L, RIEEESHIEZREMICHE SN TV D 2 L 2R T 5,
b) BEFFHAEERZRREBEDO AT v TIREEIRT 5 HilE e R
DHBRATHER (BRFIBERORCHEETE) Milx EHT 5,
QETHFHARFTENETH Y . IREMPHIHEREMIBEL TWD I & 2R T D,
REFIFHNZESRD HHEEEIL] PBZ ONT 5,
@ETIEH R ESED [BEMELEFH) PB 2 L%, [ BEERES] PBIZLY
BAEE AN ELEIC LN > TEET D,
® AL PBEix THAKT) PB 2L THEZERAT D,
G/ ELBAZOWRIEEE( A B L, REESRE L THIEZR EMEICBELTWD Z & 2
FoN R
(¢) RFIF A RERBREMED 7 v TR T332 il R R
ARRER T F O N EFEOFELTIAIZHE S, FFHITELREFSIEOEEY THD,
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(7) HIEHYE

(a) EfEHI R
REEME AR EMEICHE S THND &,

(b) BFFHAHERREMDO R T v 7T IRE TR 2 Hl R
BRFFHADOE— "= a— " E£72, FREBESEETD Z &<
Il EMICHE SRS Z L,

(¢) RFFHNEIERREMDO T o FREFIRT 5 R
JFRFHADAF— "=y a— hp3e | £, FREBEAREETS Z & 4<
IR EEICHE S D Z &,

(8) RBRIZETHHHK

(a) EEHIERERER

RN (%) r—A% | 1 -20FBRFRH] (days) | #ABREF[H] (days)

EloEHT

R

EHT

A

~

30 1 3 3
50 1 3 3
75 1 3 3
100 1 3 3

(b) BFIFEHEAEERREMBORT v PIRERIZXT 2 Hil e Rk
BEFFEHN (%) | r—A 1 7-ADAERIFR (hr) ABREFE (hr)

30 7 2X5, 14 X2 38
50 2° 14 28
75 2° 14 28
100 1 14 14

* HHERORBEFBRICLIVERTIHERH D,

(c) BFFHARIEZREMD 7 o TIREFIZT3 2 HilH At a5
Fig.3.1 (HTTR {7 ER-RABREHE) S8

3.4 JE 4 H IR R A SR o0 BRER E I
() RBEAE

NELE 52 TIC—EOH ) TEERT 5 EMEHEFERR S . fTEONEL L5 2 TEET D
AEEE AR AT O,

TEAB M RBR Ti, FTEDE TR CHEFEELR ATV, HlEXT S OREEE A TR EE
ICHIEE R TWA Z & 2RERT 5,

AESEHMRBR T, A7 v 7RBEEBEEL 52 2RBREEMT D, OB, HIETE
MTHAWBIEREBOERAET L CRREZ ER L, HIEROSERRH O Hlr L TH
HER L BT 5,

(2) REBREMH

HBREH 2L TITRT,

ElRE— RN JRAFHE )
BR 100%
SELEIE S U TiE, 5 TR DRSS R Ol % Cd 2 747 1 0 i ARREE O E
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E% . +20°CEIZEACOWTAT v MRICEET 5, B, BEFFHED 100% TERFF
A% ER X 5RBITER LRV,
1 WAEHAHBE OE(L R ML RE OEE EOFIPRME (Tabled.1 ) % EEIS & FHRIS
N B RBRITFEM LR,
(3) FHAPEH
- PMFR
- Sl AL
- BFFEANRHOBE
- 1 RGHM T E
- 1 RmER T
- i HAEEE (RF4F 0 S EMRED)
- BN ERGIEEH AN
- R R S
- HIEBALBERES
- HlEH RS — &~ Eil
(4) FBEFE
F5 o htEHO R LY FEmICE VFHEER OBEREZITO, £, ASUSERFERRIC
SNTIE, RBRAT — 7 INEEE %2 AV, 500msec DY 7V IR THBRT — ¥ 2 IUE
T 5,
(5) FHAthi =
BFEHOGBEMIRE OB HERELHmE L TWDZ L 2#EET 5,
(6) RBRFNE
(a) TEfE IR
AT E DR FAF H O HIBHREE CHlgnE R L, KEBHEARIEREEICHBEBSA T Z &%
wRT D,
(b) BFIFEHARIEBRREED R T v TREFIZRT 2 il R
ORBRATHER (BLERREROREMERE) HRETI.
QEFFHOBIMBESFHFEDETH Y, ©E L THEREMEIZBEL TWD Z & 2 #D
LCEFFEEDBEHEROHES > B8N 5, BEHEMRHEEE T (C+R1+R
2] &5,
QORFFHOBAMBRENLTE L CHER EMEICBEL TWDH Z L 2R L TRFFH DR
B HIE R O HilE g & FENZ T D,
@R HH DB E SR ESBROR EME I ELEEIC LB > TEET D,
GOFIHZEE AENC L TAELEZRAT S,
OIELBRABORIEEEL B L, REMASLZE L CHEREMR (RHFHOGAMR
BE) \BRELTWA I E2RERT D,
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(7) HIE B
(a) EEmERERABR
WHEME SRR EMIBRE LTV Z &,
b)) EFFIAHERZREMD AT v TIREF XTS5 HlEEERR
HHREMEIZSWTHED AT v 7IREF 2 EhE U728, REMEARET D2 LR EE
CH T RREREEICRE IR 2, RFFHOGHMEBES GREME : EREERR
869°C., MiRMBEERRF 967C) K BEFIFAY Z AIED L ) REFFHOBHEMIBE D
F—=N—=a— RN &, £, RFFHAIOA—N—Ya— MRV &,
) RBRICETLHHHK
(a) EfEHIERERER

BRFFHA (%) | r—2% | 15 20ORBREH (days) | RBRIFH (days)
100 I 3 3

(b) A EUCEFMERR

FBFFEHA %) | =2 [ 15-20RBE[ (v) | AR (h)
100 1° 10 10

* HEEBROHERRICLVERT 58035 D,
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4. REREFIZAAE &1 5 BE Ot
IR RBRA TS ODNFEMNCERTED L), RBRIFICEESND BRE R URRE E
Mt ALY THEBTAARENEDH B A v —a v 72OV THEt Lz, BBRICHEI R T
LMEBDOFREIZONTIE., BIEEROBRELO 7 DICERRE S FEET 5 EH - BIREER
F— FOFEFHFHS OMW TORBRIZOWTRET L7, 72720, R IRERIERIZSW
TIHFEFIFEHS 90% Q7IMW) LLLECEAT 25RO T, JR4FEH 30MW TORERZ
SVWTHE L7, REFEOEHICON T, § BIZRTHFRAMMBTOF{RIZESHNTND,
HTTR OREZHRTICHRHEN TS TEEE EOHIRE) ., [RERERBOFEEFME. TT¥H
LAARRIEBI &), THIBES | SRR OEB M) RO TRE S OB REROEBSR
] % Table 4.1~4.5 {Z/R 7,
FHERIC OV THBEIZEETHFREITELEO L BY TH D,
C RERIFIZIT, IR A BENCERAT ABE. FTREZRIR 0 AMEL S A B2V & D TR E 2 R E
T2,
cRBIFICOO THIERE BENCRALEER D - L bHERAEBBRLENOT, TOF
EEAHE B OABREE B - #ERR LB & PR T 5,
cRBRTIE, 1T UOMLRERALEZME T, NS WAELTHISER 2 8 L. BRFERIIC
AELE K E U TRERIIIZTE L7 AMEL TRB A E T 5,
- B EMEOANBEE & HESHEEZRARKIC L TH L,

4.1 MNEAIRERIERIZ W T ORET

RER T DEE LOBIRM . (LR EREOEERE). [ LFEHNEERRFEBRME.
(il S | R PRE ERE O (EBI &) RO TR OEMEEOFEISRM) (THEMT D LD
RREEEIZ VW EEZ GRS, INLIEEATICESE . ARTOBEEEE, BEOME
B GREM SOV THERL,

SCOHEBEBEE LT 1-BE. ET7 4 — FXRy 7RI E 2R AR O EF
1347 0.25MW (ERHH D DR 0.8%) T b, | IRGEMHRE DE(LROKRARMET 3C/hr LLT
THY . BEEEOAEMRE 650 CRIEIZIT % #Eis EORIIRE 35C/hr # ERIS 220y,

RERFFIZFEWMA TRIN DWW,

REREF - RSO RE RIKENBN-HEE, SIHROE— FE2FE]IZT D,

42 FTFADIRERIERIZ OV TORE
HEREFC DEE LOBIRM) . (ZeREEROESZRE). [ LFENL RS,
[ S | B [ B D RSN Seff ) RO TR OB MEBOFEIZRME) (CHAT S KD
BEEHEE AN EEZOND, TAOIIFATICESE . RRTOEEL(LE, EROIE
Wi GREME) FIZOoOVWTHERLE,
AOCORIHBETHEE 2T 1256, BINEY 4 — Ny 7 RIZEDBEAFHAO ERJ
1259 0.75MW (TR DR 2.5%) TH D, 1 RKGEMIREOEROKRKIET 8°C/hr LLT
TH Y, Eix EORKIBRMT 35C/hr & LFHI5 720,



43

JAERI-Tech 2000-009

RBFICRBATRINIERIL (77 0 MHHRBHERRE) Ths, BHERES
X TRFPFANBERERREEZR GEME:70)) RO RTFANBEREHEREY &e
fH:3C)) ThHY., HHREBICRAT v 7RONVEEZT2DITA L2 EH]THD, L
BoT, HBHMWULDRT v 7RBREMERRREZ EH T B ILTHEBRINDILDOTH
B, BRIEORE TR RELOMBEIT RO T, ERMBERIFITIZT 5 —b5ELET S,

RBREFICRBEORE RIIMERENFEIL, FALHIETR T & 2 INE AR EE I % O H
FOE—RFEVE— IR —ANMIT B,

JE T4 S HRIAESR T DWW T ORRET

JEFIF AEIERIE 3 Bk (B 3 @) MRICZ2->TRY, E5OPRIE (2“-High)
ZRRL THIEEMED =D OLEEIT-o TS, LEN-T, rY vy r—X LY %
DREXERTHRIL, 2 FROHIEBOEERHCETERENANERDDT, ZOBEOH
HRDOEBECOWTIE, EEREHPELCTCWVRNWI LERIIERE L THETILNERD D,

HHFETICESERRPOBREZE(LE, EROFEESRE REM FZOW TR LA
R vm—HE— FORBRIFIZ NELG EORIRRE], [REREDEOFEIZME. TTPHE
SRR S, THIfEES kR EEROEE R RO TAREREER OBHREE OISR
fF) AT 3 K O RRIBEIE ARV EE X BND, LivL, UVE—hE— FIZBWT 10%D
B EMEE X {To2BAE. 1| RGFMBEELRIZIOWT NEix EOFHIRHE) %2 LE
HAREMERH DO T, NERREMEEORBRKIC | KOHMBEELEEHERT I LEH
»5,

B—ANE— FIZBWT+H5% (1.5MW fBY) OFIEREEEE2{To 2546, &R —
ATRFFHAADOF—N"—=2a— "BEND LRI LRV, | KGEMIBEOERILED
B AMEIY 10°C/hr BATF Th v i#Els EOHIRME 35°C/hr % EBIS 20, 5%DHIHEREBEEIC
DONTHE, RBRFICEHATRINIERITR, LAL, 10%DOHEEREEEFEIZONT
T TR OHERERER GEME : £10%) ] BROBEAFRIND, ZHITHER
EMHEIZAT v 7IRONUEEZ 2T DIZAEL2ERTHDLDT, 10%DRAT v FRFEMBE
FRBAEETHIBAITLTERINSAILDTHD, RMMORE TR ZL2LOMBE X
WD T, BHERIFIZET I L% ELET S,

Fo, VE—FE—FZBNT 10%DRBREBEERLXITo2581E, 177 2 MR
HEHIEREE ] RO TRFFEHAGEERER GREE : £10%) ] BROBRL TRIN
5, BHFEHAHT JEFFADRERBREER GREME : 70) 1. EFFADBRERE
ERE GEME :3C)) RURTFEAMEBRREERTHY . HIEREEICRAT v 7IROHA
HE 521D L8 THD, LEEN-T, HABULDAT v YRR EBLEEFRR
EETIHBAEILTRHEAINDI LD THD, REORE TIIAR L2 LOREIZRVWD T,
BWREBIFIIT T —LEELET S,

YE—FE— FZHENTHO% GMW YY) ORIEREBEEZITo2HE. BRI —R
THRTFHAOF—"—va— "R3B L5722 L3k, | RHAMBEOELEDRK
KIEIX 40°C/hr Td 0 EdE L OFIBRME 35°C/hr % LB 2 AlgEMER$H 5 DT, /N2 HOREM
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EEABRAZITV., RAFHOGBHMBEOE{LZ2HE LN, #Hik EORIREZ#EL 2V XK
HICRBAEIT D, FAFMEIC LD &L +5% (1.SMW FBY) ORIEREEELEEOHAEITIZ, |
WS FRHBE DAL DR KA 28°C/hr T 0 iEdz EOFIFRE 35°C/hr 2 LRI S 20, 728,
REFIZRHDSTRINIEET., (770 MHERERER R RO R4 6l
HERER GREM : £10%)) THhDH, EHRBBEHT RFFAMBERERREER (K
THE:70) ). RFFADREREMERY REM:3C)) RORFFEHAHERREKRT
HY . HEZREEICRAT Y 7RONELEZ 5 X2 ODICELDERTHD, LZBn-T, 5
B EDRT o TRBEMLEERR 2 ERT OIHEEIILTERINDILDTH D, REDOR
ETRARL L2 LOMBEIRRVO T, BRERFICIET 7 — 225175,
HERFICREEORERKESBEALESIE. BT FHAGEROT— F2FENCT S,
HRFIZFEA T oYy 70— F ROBERAER TORE VIR HAHIEHEE B
ERIFERVWE IR ELEDVLERHHD, F 2 ETHRA LB IEFFHAFIEEE~D
BEESOANNIBEIEENTNWDOT, REPICHIERE~BREEZ RITT Z LiEmn,

R4 ) QR E R RIS OW T OGS

REARFIC TLZ2RBRIMEOEBSRM). [TENZEMRIETSM] . THIEES| R kR
OIEBIGME ) RO TR OSHIEE O FEIRM) ICIEMT 2 &) 2REBERRVWEEX
biLs, UL, RAAEBORREIT-> 72546, 1| ROGHAMIBELLRICHOWT NEE L
OHIFRE) % LEIDFTEEMAH B DT, /DN RAELORRIFIZ 1| REAMREZ(LE 5 R
TOLERDD,

FEHFH A 30MW ROFRFIFEH NDSHMEE 850°CDIKEE T-40°COHKIHR EMEE 217
STEBEES. BFFHOBERT VA~ a— bT5Z LEFR0, Lo, ZORD 1 REGH
MBEOERIZ., BK40°C/Hhr Th Y FEFHOGHMIRE 650°CLL EiZi) 2 s E O
FRME 15C/hr % EEIAFIREMN B D, L1728 -> T, HIFRME %8 2 2 B 237220 -15C D il iR
EELEFERRAZBRIATO., BAFEHOGHMBEOEL 2B L RN S, it EORIIR%
BxlenWd 2 IchBRE21T O, RHFHAOEIRIETRERTH 8% (f124MW) THD,

ARBREFIZRHA TR INDEBITR,

REREFIZEBMEORE RIIMENSENHE T, TALHER Ch 5 EFIFHHH#ERZROE—
K& FBizT+ 5,

_]6-v
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5. FRTHAM

HHAAR LRI BT 2B ER DY — A FHHEAA LT D012, BIBRARFERTZ
v MEVRREARAT = — R”ACCORD™ O 46 U CHATMRMT 2 32 U 7=, AFRTAEATIZL D . Hl
FOREFEERTHNHER T D2 2 &0 TE D, 2, RRICLERHMOBBRELES 2
EWTE D,

ACCORD Z— FiZ2W\WTiX, 77 NIRRT 2 — FE DI/ X F 2 v 7 IZ LV R
FrEROZYHERRINTNDEY, -, ZHp-REEERROBRE LAV THRBHEDD
BAEENERALERTAL O, T VICKEEMATE 2, #HIEROBIET MZD
Wi, R RAERR TER INT | KEHMBEERHEZEOEMARERF TR
EHET A LICLY, TOREMEHERL TN D,

LAT I HiE R 3B O FERTRAT ONFIZ DV TR T,

5.1 JINJE 7K I BE il 481 5% D FHT T AT
(1) FRYTRAT
- TERE - HMEEE— N

< JRFARH T OMW
« BRTFEAQGHEMIRE 180°C
« BFFEH O SHMIRE 315°C
« IEARE OWIHIE : 79°C

© TS COMEKBERIEFROREMESL

- A/C J& Y OFIHIE

IEKGEE 194 t/hr (ANEK R E 638 t/hr O 30 %)
INA IR AR 444 t/hr (MEK 2R E 638 t/hr D 70 %)
ABMEARE : 92 C

H RONEKIREE - 51 C

BN AR EE - 79 °C

e 2178 thr (7 7 6 H1EERRF O ERS R )
AARIREE - 33 °C

(2) AT — A

BRI Oy — A% FRIRT, KB TH AT CASE2. CASE3, CASE7. CASEI0 KUt
CASEll RN ERHRARICBITARBIr —ATHDH, 128, KFD CASET ILHIEHTEHOEL
EEBRNr—2ThHbH,

FEORER (18
100 500 1000 2000
0.6 CASE1 CASE2 CASE3 CASE4
el A | 1.2 CASES5 CASE6 CASE7 CASES8
(P i) 2.4 CASE9 CASE10 CASE11 CASEI12
10.0 CASEI13 CASE14 CASEI1S CASE16
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(3) FRETRER
EIRAT o — A DREMDRERE TREIR T, SMELIARHIRB T 57— AT OV T XHIZ,

WHR$ 57— 2O %A LTz,

mokER (1fH)
100 500 1000 2000
0.6 O O O O
s ) 12 O O O O
(P &) 2.4 O O O O
10.0 O O O O

BT —ADOFEECEL T, N EFRBRTERT IR — ROV TRLZB D%
Fig.5.1.1 \Z/°¢, £/, HHEEROESFFEREZEE L THHIZ A % 06~10.0 O TE
LEHBEDIr —ATOWVWTRLEL D% Figs.1.2~5.1.5 (&, HEERDOLH T A 2 H
ELTHEOHERE 100~2000 O TELIELBEDT — ROV TRLELDE
Fig.5.1.6~5.1.9 \ZRT, £ TORENT 7 — A D FEBERIEE DO ZE(LIZ DUV THIFEIZ RS,

4) &%

IR ZA 1CUN &2 2 2 RBRIFR & LTE2 D &, HEEEPFEERERTHD
CASE7 OfENTRER (Fig.s.1.1 28) o, REBIFH & L TOELAZ R A L TH 0 2hr, RO
BEDT-HIZ 2hr DEFH4hr WETH S,

LEMIZONTIL, #lIEROEEN KR LR D CASEI3 OFETH, A—/—a—h
IHIFEA LR, LER-T, SIHZOERIZOWT, PAEZ 0.6~10.0, {#iZ 100~2000 ®
HEETEE L TCHEERBTRLEICRD L3V EZEZzLND, =EL, PEE/IELE
BA, HEEZKE L LESAITITHEREEIISESPORT 5 £ TRER 15,

5.2 JR 40 N B EE I8 5 0O B RTAHE
(1) FRATRAE
- TEXG HGEERE— N

< JRFEH S IMW
« JBFEA DS EIRA R 180°C

< BRI OB HBHRE ¢ 315°C

- IMEABEFRIER E A — iR &5,

- F10CHORFFEANBEHEROZREMEEE

« A/C JA 0 OWIE - MEAKIRERIEZERTOFHELRICLTH D,

(2) fRtT 7 — A

HEMAT O — 2% TSR, KB THATS CASE2, CASE3, CASE7, CASEI0 KUY
CASE1l A LARBRICBITI DR —ATHD, KFD CASE7 ITHIEEEOEERE % H
W —AThH 5D,
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EokiE (1{H)
60 300 600 1200
0.5 CASE! CASE2 CASE3 CASE4
LA A | 1.0 CASES CASE6 CASE7 CASES$
(P &) 2.0 CASE9 CASE10 CASEI11 CASEI2
10.0 CASE13 CASEl4 CASEI5 CASEI16

(3) FRHTHER

BIRTr — A DOREMDFERE FTitlmd, ARBRARICEE TS 7 — A>T XHI%Z,
E+ 57— RZOHI%fF LT,

EoeEs (i)
60 300 600 1200
0.5 O O O O
HlsALy | 1.0 O O O O
(P &) 2.0 X O O O
10.0 X O O O

BRRANT r — A DFEBIZE LT, BB — IOV TRLEZ B D% Figs2.1 27T, £/,
HE TR ORI ERZEBEE L THEAIZ A % 0.5~10.0 OFH TELEEBEDr— iz
DWTRLIZ S D% Fig.5.22~525 (2, KIHEROHE T A 2#EE L THEIFRERE 60~
1200 OFEFH CTE{L I H B E D7 —RIZHOWTGRLE L D% Fig5.2.6~52.9 (2777, -10CD
REMEBRORRICAREERZEHZ R 7 — R L2028, Fig5.2.6 X Fig52.7 (271 & 951k
BRBAREFDORBOEIF S T D +HI0COREMEE DFFIZ CASE1 KT CASES 1X, ) 7COA—
N—=a— L TRE LB L HIEREMBICEET S, £, Figs528 (2”3 L HIZ CASE9
IERIER) 4°C. B 20 2 DIREIBI L ZE) 2R LT\ 5, CASEL3 I oW T b [RIFRIZIRENAY 2
ZHEFL TS (Figs529 3R), £ TOMIT T —ADFERREBMEOEIZ OV TIT T8
IR,

4) B8

HERZEN ICUNE 22 A2RBREME L TEXS L, HETKESEEETHD
CASE7 DfgTER (Figs5.2.1 38) » o, REFFE & L THELZBRAL T2 5 2hr, BIR OIS
BEDT-DIT 2hr DEF dhr RETH D,

BEMIZ OV TiE, HIEROISENREL 725 CASE9 K} CASEI3 DBAIC. FFFEADS
HHREIIRBEM L 25, Lo T, HlEROERKIZOVT, CASE9 KUt CASEI3 OF
— A &R P I 0.5~10.0, 11HIZ 60~1200 O#H CHIERZRBREZEICRD Z &idn e
EZzbhb, 121EL, PEEZ/NEL LESE, [ B2 REL LESAIIIHEREMECEET
% ¥ TEHI A 23025,

5.3 JRFHF H AR O Far i
531 r—AHNLF—FR
(1) FEMTEREF

« RS- HEERTE— N
 JRFEFEHT  OMW
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- JFFFEA DS HBHREE 180°C
- RTFEH DS HAHRE 315°C
- RFFEADRERHZIIESREE 75, 2L, BFFRUARMBER I —DE—
RAOT, RFFEHAORIEROREMICERL RFFEABEREROREMX 180C
Thd,
© 2%,/ ES%DFTFHEAREROREBESE
< A/C AV OYIHME : INEAREBIER TR OFME LR L TH D,
(2) fRMTr—A
FRIREH 07 — A%k FRICTT, KB THEA CASEL, CASE2, CASES, CASE9 KU
CASE13 BN ERABRRICBIIZRART —AThHdD, KFD CASE9 IHIEERDZEMEZH
Whr—AThAD,

HokESR (18 S ELIR (%)
1 6 12 24
0.5 1% — — CASEI CASE2 +2%
CASE3 CASE4 CASES CASE6 +5%
WA | REYEE CASE7 CASE8 CASE9 CASE10 +5%
(P 1) 2.0 f& CASE11 CASE12 CASEI13 CASE14 +5%
10.0 {% CASE15 CASE16 CASE17 CASE18 +5%
* BHIEREICTARES A IUTO LB,
CHIEE : 2199 mm/%
R1 Hl4E :  2.590 mm/%
R2 #l{## : 5.943 mm/%

(3) FEMTRER
BN 7 — ADOREWEDORKERE FTRISFT, SEALBRARHIRERT 27 — ROV T XHZ
L7,

orrEx  (1{#E) S ELIE(%)
] 6 12 24
0.5 % — — O O +2%
O O O O +5%
A | BRHEE X O O O +5%
(P {#) 2.0 1% X O O O +5%
10.0 f% X O O O +5%

BIRMT r — A DFEECHE LT, RBR7—ADORTFHNZOWTRLELD %R Fig53.1 &
% Fig5.3.2 1Zmd, £/, SAEUEE5%ICH LEIBEEROBRERFEE L TS A v %
BHEMHED 0.5 5~100 FOBBETEILITEBEDOTr —RZHOWTRLEZLDZ Figs5.33~
53.7 12, BIEEROWF L A v 2EE L TRINERE 1~24 OHBETELSELBEDS
—Z2{ZOWTRLEL D% Figs53.8~53.11 1T, RBRT—RAIALEREFH L 2D LD
72U\ CASE7. CASE1l K TF CASEI5 i, Fig.5.3.4 & O® Fig.5.3.5 127§ & 5 I ELIR ARRIZIR
1A AMW DOIREIR %8 %R LT\ 5, BIZ OV T, CASET 2349 24 43, CASEIl R
CASE15 389 12 9T B, £ TOMRIT 7 — A DEEZRBIEDE(IZ DV TUIIAHRIZ TR T,
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(4) %

JRFIFE A OREMRENTREE DR TH D 0.5%LAN & 2 2 RBRIFH & LTE XD &,
I ER O EHEN TH D CASE9 DTSR (Figs.3.2 M) »h, BRI & L THELE#&
ALTH 5 0.5hr, EROISEDT-HIZ 0.5hr OFFH IThe BB THD, LarL, HBRIZTRT LD
B A EEORIERZS 1CLN &2 2R & LTI, BRI & L TARLERALT
25 2hr, EIHOISED - DIZ 3.5hr DEE 55 LETH D,

TEMIZOWTIE, #ERDISEN R 725 CASET. CASEIl KT CASELS OHAIZ, Ji7
FHEHAEBEBEEm E 2D, Lno T, Sfl#EROERIZOWVWT, CASE7. CASEIl KA TX
CASE15 O/r— R &R\ T P EITIEREAED 0.5 {5~10.0 f£. 11HIE 6~24 O THIERLT
LEICRBZ LBV EEZOND, =720, P EEZ/HAES LEEE, | HEXRKELS LERS
(IR E I E T 5 F CRED D5,

532 VE—pFE—F
(1) FRMT A
- TEAS - BB T — N
- P IMW
< JEFEA D SHBRE 180°C
< AR OGS HM R 315C
CRFFEADRERERIZ)E— FE— RTEBREEL TS, LEB->T, BRFFARIR
FERIE R O EMEITR-FF O HIEROREMICIE CE L 25,
* 3%, +5%, +10%DJR 15 H A HIHF OREMEE
- FZHEIEZOBIEER IOV TIHERELZERT 5,
- A/C B0 OFIEHME : MEKIRERIERFFIRTOEZFELFRLCLTH S,
(2) AT — A

C BFE N OMW IZBIT 5 H3%DEFEH HHIERR EEL T
cBTFEH S OMW BT A+5%DEHE I DHEIERREEEE

- BFE D OMW IZ BT B +10% D F-HFE HAHIE SRR EEEE
(3) MITHERROBER

B4R D OMW 1281 2 EFIFHAHIERREEETRFOSEEICE L T, AERAR 30
SEOEFEHINTOWNTR LS D% Figs3.12 12, AELEAR 7 B O 1 RGHMIREZ
DWTR LS D% Fig5.3.13 [LRT,

EEEOHETEEICL ARy —RAZ2o0 T, BT FOEFBARLZEIIRDL IR &IX
2, BEAFH S OMW (2B 2+10%DFE R DSIERREEE IOV T, RTFH
HiZA == a— 2, K 10 SORERTHZZHEREETHDEFFH 40%
(12MW) IZHlifl &5, BEFFARGBEMIBEIZOWTE, $5CDF—/—Ya— bORK,
JEF-4EH ) 12MW OGS $ 538 E M 210°CIZhil S b, JR-FFH O GEMIEEIZ VT,
1 KGHMFEES—EBECHE N VB0 T, FTFHARVEFFEARDGEVRE DR
i U758 & 22 505, AELIRAE ORAO 1 BT 40COIREERNEL, | KEHM
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IREL LR OEEE FORIRMTH S 35C/hr % ERl-> T3, FHFFEHT OMW (2551 5+3%
B O5% DR FIF D SR R E A FIZ DWW TORFFERIZONTE | +10%D 56 & Rk
REEHITR DS, Lo, BAEHmAMREELRIZOWTE, FRER 17Chr, 27C/hr
Th &G L OFKIRE L LR S Z L3, L > T, B m B ks~ —< b
va v ZRIET D8 AENG . EEEORBREFI I, +5%D -4 DB ek TA T 4 f )
WZEBL, 1 RAMOIREZEELAHEE LA LD D5 &5,

5.4 JRAHR H PR HI R o0 FRIREE
(1) fEtT &t
- R HUREIE— R
R 30MW
- TR OB EAIRE 395°C
- I O HB R 850°C
- - AOC ORI HH R EE R R O EMEA T
- BHIEROBIETEEIZ W TIEREE 2 EH T 5,
- A/C A ) OFIAE

HEAGTE 374 thr (MJEKEHEE 619 t/hr 7 59 %)
A N AR 255 thr (MNEK 2R 619 t/hr O 41 %)
ATMEARE 181 °C
HAIIEAKIRE 115 °C
ARSI EAKIREE 142 C
ZEREE 2178 thr (7 7 > 6 RIEERIFO FE A R )
ATIREE - 33 C
() fjHT 7 — A

c JEFEH S 30MW 28T D - 40°CORIE H DR BERIERR EELFE
(3) FRHTRE R KRN E LR

JEFIE D 30MW, JR4FH 0B EIRHEEE 850°CIZ 1) D —40°C DR -4 H 1 B EE HI# %R %
EHEERFOZEE 4 Fig.54.1 1277,

EREMEORIEERIC L IR — 220 T, R AFOEEHPALEIZRDLE I T LI
2, BEFEHODGSHNREILREM 810CIZx LTH 5SCT ¥ —va—hLTWA, TV
L= a— Ny EHET DO Shr I8 W TH, BT FHAEESHIC EF LTn
5, RBOBEIREEL L CEREINAH0CORF A DREHERREM[EERFIZBWVTH
BEOF—NR—a— bB3FRHEINDIS, RFFAZ T LREMIL 869CTHYRRIZL VA
A TFLTHI G RVWEEZLAD, RBRTPO 1| KGAMBEZR(LFRX, &k LOFKIRE
ThbH 15Chr % EE>TWD, ZORE, RAFOHREES ~OV—<Lva v 7 &k
THEANG, B EORIBEABEZAALRBIIER LN EETDH, LER-T, E
BB, ISCORTFHAH HREREAREMEL L2 BVNTER L, 1 KOEM O
T E AR LN bl A5 ET 5,
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6. BV
HTTR OH ) ERREBRIZ BN TEMET 25 FF H 1HREHER, B EHOMER, By
AR BE A SR R OV AL FE SR O RBRET I 2 LR U 72, sABRFHE O L RIC Y - T
FAGRHEERZBZZIZ URBRPIZRE DRI RSN L 2RI D LN TET, £1m,
ABR O Ff rIREFEIA 2V — A §°5 Z & T, BT OHIER, R A DR RIHE R R O
MEARIBEHEROLEREEZH O THZENTE, ZRSORREFEICHK- T, F
1293 Aol BRE1T ) FETH S,
ARG OV TR, B EARBROBH ORI T OMW TORBIER LM E L, S48
HIVTEL N CORBHBEI BRI ED FETH D,

HEE
HlER AR ORI B 2 2R T D12 H -0 . JIBEES HTTR RBREFAHB /L — 7Y —F 10
3, FIHRTCEEEORAFIECOWTEENRZIHEEZ L& E L, £77, KIEFEFRTHS
FlsEfTR, SR TR BRI RS SR TR. KARERE, B)IERKE, )KL ZFRF
$P AT R . ZREILA K, HTTR SUBRE KR OV HTTR EBHREOF 2 (I3 B KA E 217
STELE, ZTUEERCEHHOBELZRLET, FARMECHZ Y ETEZEICH O LT une
(BR)CSK B 0 T 7= L E T,
BAFESE ORI Z B E X TARBIHBEIZ DO TS L W07 S8 T(BE) & O
HE OBMRE ICRH = LET,
HTTR &/ EFHREMISICHENT, ARBHEICEERIER. JHEBLZ LTV 0n -
HMEB DG 2 \ZEHW - LET,

2% ik
(1) S. Saito etal. : JAERI 1332, “Design of High Temperature Engineering Test Reactor (HTTR)” (1994).
(2) BRE : FAE
() A= : BF
4) BRIE . BARTIFEREE AAEFHFEE, 41, 686 (1999)
(5) FrEEE] L : JAERI-Data/Code 96-032, “@EiR A AFH T 7 » MEFFEMAT = — K”ACCORD”
DEAFE” (1996).
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(O1dLEEl ‘AIALEET “VIALEED)

*G Y 2V
FHEHEEH O HSFE T T

HlE H W% O 6 BN O - | BV 2O e EHE O SO IT R | S i 35 S 0 et
‘G pUHEZBTIOHEY "1 E)
OL10ANI1vZ | FI R R EAEH Y% & 2B H LN A2
‘GII0ANIITZ ‘VIIOANILIYT) | & EEM O BT 7 & 2/ S E T i
& B G (- Thch L O ) (L3 | 4 21 ¢ P Q60 E0 VGl R O T ot S (0 O T Y
(OyaLEET ‘apaLEET ‘VYALEED) °C b UEE R FEO Y T NRULS L
Bt H Y % 3 EOK Y FWAGE Y O | S — R FE O Y L ORISR 1 Y T Y e
*G b UBEE % FH O IHEEE
FBA(TOASE D UHBEF U s s Wy e QW HFEHEF U O RS Y5z
g (DSTLSET “GSALSET “VSALSED) | OERIFSL S EZNCHIY "R =L Z - HY 2] I
(IDASS DI UBBEE U 1 SR IF ST | FEOLHIY OV SEE SO IR | | [GELS FENFIY G B I SOE U, 1 Y (14 35 O Y
(& AW) &8 H (# Ad) HE/Y ECk A ¥ Y

[eusis indino pue jndurl ‘wIsAS [0UOD YOS JO uonduny  ['Z 3qeL
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Table 2.2  Parameters in pressurized water temperature control system

POL . RGRA—F | N5 =& .

150 AN . R e
HERRIR | 98|y NS e ok BRBREE
IEAERE | G2 25/2 135T5S1D
- g (SET) CONST 1879

A 135T5S1AD
— (SET) CONST 2.0
v
2 135&;55%51) CONST 0.8
v
o
= 13(551;5)15 CONST 4.0
25/4 GAIN el A 0.4
RESET BoRER 1000.0
135TM5S3 (P]) RATE e 0.0
HILIMT | #BRE LB 95.0%
LOLIMT | #BAEETR 5.0%
iR K o
135TS5S2 (H) SET 31} 0.7¢C
GAP — 0.0
135TT5S1 PRESET | "vvayhiq=- 1.2
135TT5S10 PRESET | UyvayhMi{v- 1.2
#F A ERARBRTHETIRT A—F 2 KHTRT,
Table 2.3  Parameters in reactor inlet coolant temperature control system
, POL . RGRA—=H | RFRA—4 -
ya R VRS
BRTFEAD| G2 24/2 133T4S4D
B A g 33(TSEST£AD CONST 1867
2 1
z) (SET) CONST 0.8
133T4S4SD
CONST 0.4
E (SET)
— 13 (351;%4 § CONST 2.0
BT —#
NUMBER e 4.0
X1, YD) F—4 1 0%, 180°C
133TM4S5 (FX) (X2,Y2) F—H2 | 30%, 180°C
(X3,Y3) F—&3 | 100%, 395C
(X4, Y4) FT—H 4 | 120%, 395C

& HAEABRRTHET DT A—-F 2 KBTRT,
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Table 2.3 Parameters in reactor inlet coolant temperature control system (continued)

POL

INT A=

INTG A—F

240 T2 IN NPAY ;‘ S e
wER | |, b AP v Ik 20k BAR AR EME
BFEAL | G2 24/4 133T4S1D
— CONST 1873
B EE IR % (SET)
) 133T4S1AD
z} (SET) CONST 3.0
S 133T4S1SD
= (SET) CONST 1.3
@ 133T4S1S
(SET) CONST 3.0
SET 405.0
133TS4S2 (H) GAP =3
24/6 133TM4S9 | 133T4S9S o
(RLIM) (SET) CONST 0.0139°C/sec
133TS4S4 (H) gﬁ}, 300'07
HILIMT 395.0
133TM4S9 LOLIMT 180.0
133TT4S1 PRESET | 7vVayhq=— 1.2
_
24/8 GAIN LeBil A 1.0
RESET HoRERK 600.0
|  RATE — 0.0
133TM4S3 (PI) a
I HILIMT JIREE AR B2 157.0
R
INEAKIRE
LOLIMT 50.0
TER
HERER o
T .
133TS4S3 (H) SE =3 70C
GAP — 0.0
24/10 BT —#
UMB 0
N ER e 4
(X1, YD) F—41 0%, 180°C
486 - >
133TMAS6 (FX) (X2, Y2) F—&2 | 30%, 180°C
(X3,Y3) F—%3 | 100%, 395°C
(X4,Y4) F—& 4 | 120%, 395°C
HI1H1R EAE .
SET )
133TS4S5 (H) REER 3.0C
GAP — 0.0

E:WH EARBRTHEST DRI A-F 2 KETRT,
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Table 2.4 Parameters in reactor power and reactor outlet coolant temperature control systems

, , . R BRER EE
1|48 = MWL UAH —
i) 18 % I B %Y WA TEm
AR ORI | TR E 5 AR FS0043 0.0 0.0sec
R E S AR FS0044 2.0 2.0sec
RFIFEE iR S{E S5 A SR FS0047 0.0 0.0sec
FRPHAESE S ADEN FS0048 2.0 2.0sec
R4 RS E FS0235 999.0 999.0sec
RFFEHDES BN FS0236 999.0 999 .0sec
| e WAk =R N 22 FS0240 0.004 0.4%
JRFIEH A RZE
" FS0241 -0.003
Sl & /HEAERYE
C HlEsF 7 A v FS0096 0.043 2.20mm/%
R1 BRG] 7o > FS0097~FS0102 0.050 2.59mm/%
R2 HlEREL G A mem~mmwl 0.116 5.94mm/%
C HIEERE S RFEE FS0128 12.0 12.0sec
R1 BRI B EEK | FS0129~FS0134 12.0 12.0sec
R2 Hi e 5 M e 3k |mmny$mmo 12.0 12.0sec
C BN B/ NT v AT A v FS0256 533 0.0455
%/mm
R1 $HER B/ T 271 > | FS0323, FS0363, 0.0386
FS0398, FS0434, 2.0 o5
FS0470, FS0506 0
R2 HIHIEN B/ NT > 274 | FS0543, FS0579, 0.0168
FS0613, FS0650, 0.862 o
FS0685, FS0721 0
R T-4E ) A R 7= K FS0820, FS0821 0.1 10%
C il R il (E B 3K FS1056, FS1057 -0.067 -342mm
FS1058, FS1059 1.0 5130mm
C il AR BE 1l IE B 3K FS2016, FS2017 -0.067 -342mm
FS2018, FS2019 1.0 5130mm
R1 il #5135 B 4 IE B £ FS1120, FS1121
FS1184, FS1185
FS1248, FS1249
FS1312 Fs1313 | 0067 | -34Zmm
FS1376, FS1377
FS1440, FS1441
FS1122, FS1123
FS1186, FS1187
FS1250, FS1251
FS1314, FS1315 1.0 5130mm
FS1378, FS1379
FS1442, FS1443

HE: HH ERRBRTRES D37 A—F 2 KIRETRT,
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Table 2.4 Parameters in reactor power and reactor outlet coolant temperature control systems (continued)

BT HAER S L U » SLRBENE

HRE L#{E
FUFAHAHIER | R1 SRR 120 B2 FS2080, FS2081
FS2144, FS2145
FS2208, FS2209
FS2272, FS2273
FS2336, FS2337
FS2400, FS2401

-0.067 *-342mm

FS2082, FS2083
FS2146, FS2147
FS2210, FS2210
FS2274, FS2275
FS2338, FS2339
FS2402, FS2403

1.0 5130mm

R2 il HE R B fH IR B 4K FS1504, FS1505
FS1568, FS1569
FS1632, FS1633
FS1696, FS1697
FS1760, FS1761
FS1824, FS1825

-0.067 -342mm

FS1506, FS1507
FS1570, FS1571
FS1634, FS1635
FS1698, FS1699
FS1762, FS1763
FS1826, FS1827

1.0 5130mm

R2 il 4 ik e 4l IE % B 3% FS2464, FS2465
FS2528, FS2529
FS2592, FS2593
FS2656, FS2657
FS2720, FS2721
FS2784, FS2785

-0.067 -342mm

FS2466, FS2467
FS2530, FS2531
FS2594, FS2595
FS2658, FS2659
FS2722, FS2723
FS2786, FS2787

1.0 5130mm

E HH ERBRBRCTHES DT A—F B2 RRTRT,
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Table 2.4  Parameters in reactor power and reactor outlet coolant temperature control systems (continued)

, , . . BURER EMR
ES R N
il 4H % HIEE R YL REIE TEE
JRFEH B ES | T FHES R FS0928 0.3
% (EH RIS E — R) FS0929 1.3
FS0930 2.3
FS0931 3.3
R P AR S R % FS0944 0.3
(FIEABRELRT— ) FS0945 1.3
FS0946 23
FS0947 3.3
R DR EE B A TR FS0045 0.0 0.0sec
TP DB EE B A SRR FS0046 2.0 2.0sec
@%ﬁ&uﬁ&ﬁﬂmwﬁf FS0075 55 0.25%/C
E%ﬁmuﬁgﬁwﬁﬁﬁﬁ FS0076 800.0 800.0sec
JR 4 DR FE RS e A FS0215 999.0 999.0sec
FEH DR ERS BN FS0216 999.0 999 .0sec
é%wmﬁ%%ﬂ7yxﬁ4 FS0224 0.04 0.4°C/%
FRPH DR EHERZEX FS0815, FS0816 0.085 85°C

WO EARBRTREST L7 A—F ZKRTRT,
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Table 4.1  Limiting value for reactor operation

- BIRABRER L EREESTT O RE

el il BRI il FRAA
JEA4E | (1) B RmRISUSEE 0.165 Ak/k
Q) RIGEEIERR (22 TW ) ROBEEERSE 13, k| 0.01AKK BLE
KREUSERN R 2B/ T HHEE 1 tnesRiBEOE £
HATERVWEORISEELERBEWVD,)
3) AR EBAE 2.4X10* AK/K/s
(4) Efgil KA ) 30MW
* (5) T4 i M HIb IR EE
i* - TEHR B 859°CLLT
i - IR ABELRE 957CUAT
wx 6) 1 REAMORIR, BREE  650CHI 35C/h BT
650°CLL E 155C/h T
(7) 1 KAEREE A~ IR 65CULT
(8) 1 BREEY A 7 W2 BT 5 RIBRBREE OFFEE B K
ROGEHEIZ A (EEEGRHEAHEERA R
- BIRRBRELROAFIT OGS 330 HLLF

220 RELF 660 HLLF

Table 4.2  Signal set point for reactor scram

HH EESES

PELIE SR

P~ NN W NS
FREIGC R T R EE

M PEFRD 20%LL L
)

FERBHTFEE | FETEEA 30MW BT BIEE | R FFEH NN 5% EDBE
FEH TR T LEMEIETE

£ Do

HAEE T RS | EBRE : BEFEHEA3MW 2B | RFFRHAN 5% EOGE
FAHAEN P EFED 20%LL | FEH TR 7 LAEBIETE

BERRE - BAFEH 30MW (IR
3B AHEBFETERD 105.5%
Uk

A

) B AN i i 2 K LI ERSMBORERKREN | BFFLAN 30% U TOHBE
20cm LA E *1 FE TR 7 LEHLETE

1 RINEAGH R EEEE— RIS U EREED | R TFH /25 400005 (JAH
~U 7 AR 93%LLT WhHEFER) UTOHE T8

TARZZLEMBIETE D,

1 IREEAHERER | 0.07MBg/em® LA B

1 WANEK A HRR 425CLLE
Ha~) o LABES

FEH A L EE T — NI
U EREED 30~78%DIHE
AT

PR EFEHD 100%E ; EizT— | BAEHHA 40000s' (AR
RIZIS U7- EREED 718%UT | B THR) LUTOHEFH
BEFEH S 0~100% DM : &+ | TRZ

FLEMHIETED,
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NN N N

Table 4.2  Signal set point for reactor scram (continued)
HH EESES PHLLE A
1 RMEARGHZ | EEE— NS L2 ERREO | R-AFHAA 40000 (KR
AN AT B 87%LATF R LT O5E FH)

TR 7 L%BILTE S,

1 IEEIRS « ADEK | 0.83MPa LA E R4 A28 40000s”  (JAHH

ZIEH WHtEK) UTOHEFE
TRI T LEMIETE S,

1 IREEKT « INEK | 0.15MPa LAF JRFIEH A28 40000s?  (JifE

A

WP TR) L FOBSFH

3%LLF

‘ TAZ I LEMIETE?,

;i H T I K AETTIAIGEE A 0.70m/s? LA E

& AT EE S RAMEE S 0.35 m/s? —

#ix vLE

CHIES TN 2 AOBIEAL v FDH b

LS na 1 EOAL y FEREC X —

AW D,

P | BT HREE BERE— NIZIS U EREED | FFHEH A 40000s! (68

§ | RAHIMFRIE | 92%LL T BT HR) AT OBA 8

B L, BIEER R, TAZ I LkMIETE?,
HRAEAE WA 410°CLL L
W1 REHET L., BMGEERREEZERL, —
R
1% » 2¥% 0.17MPa L4 b BFIEH 128 40000s!  (JAHE
~U DL 7272 L. BEERREERRL, BPHEFR) UTOBEFE
EEXR TARZ T L%BIETX 3,
2IAY 74 HERE— NIZS U ERRED | BRAHFHAID 400005 (JAFR
PR EAK 88%XLATF HWPEFE) UTOREFH

L., BMEER TR, TARAY T LFHIETE D,

E | JRFFEED 869°CLL E

¥ | HMRES

E _

IR

iS5

w | REHD 967°CLAE

R | HMRER

A

ﬁ _

i

i

i3

B 1 RINEAKSHSS EELE— NIZIG U B RO | JHFFEH /128 400005 (JR7E

|~V T LR 27%LLTF WP R) UTOREFE

i TR 7 L%HIETE B,

i | AP 0 mAERR | 967°CLLE .

B | EEE
O EEK BERE — FIZIS U2 ERELED | EFFEH A 40000s'  (JAHH

BPTFR) UTOSREFH
TAZ7 7 L%MHIETEX D,
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DAL v FEBEZL B,

Table 4.3  Signal set point for engineered safety features actuating
HA S uESGS PHLLE SRt

B RRNIE /% | 34.3kPa LA b —

RPN 2 W BRI O O REREE D 10 £ .

&S] ULk
B 1 RGHEKE - IEK 0.15MPa LLF [RF 47 A% 400005 (JRHR
L | EEE BT HR) U OREFH
® TR PR M A S MREE 4 fE 1L
0 Tx 5,

% LIRANU U LR | ERTEOD 127%20 E B

i | TR

BE | — R ) T HAES | BEEER OB ERE D 10 {F _
ULk

FEhRRE 2 BOBRMERAA v FD I HNT .

hor 1 EORECED,

FAPEAT T L [RFIFER7 T L1 Wb BAFFEART T LSRR LR
5 W a% & FENEA CHREBNA HIRR R
Bh EEZMRIETE S,
el | WESEH - B EIKEE
) I CHBY A KRR 91 2 B LE
15 TED,

T | R 2 8T 1 M55 2 MOBE

o 2L v FDI B, WFhe 18 _
DAA v FREC K B,

ﬁﬁlkﬁﬂﬁ-ﬁ%%ﬂm 0.17MPa AT JRFHEH A 400005 (JRMR

By | EEK WMPHEFER) LTRSS FE

“ THENMHKRRBBEZFIET

A %3,

% | FHIlREE 2fET 1 i ned 2 MOBE

ﬁ ALy FOI L, Wi 1 A —
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Table 4.4 Signal set point for control rod withdrawal preventing interlock
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Signal set point for operation alarm
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Table 4.5  Signal set point for operation alarm (continued)
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Fig. 2.1 Schematic diagram of pressurized water temperature and reactor inlet

coolant temperature control systems
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Exterior of A/M station for pressurized water temperature control system
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Fig.2.4
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Exterior of L/R station for reactor inlet coolant temperature control system



JAERT-Tech 2000-009

ll MUBRIR |

WhNEREMS %

[ ]

WHBRERRAEE %

EELE LSRN

awml ‘amml [

100%

BHRF A

aam]

Fig.2.5 Exterior of controller for reactor power and reactor outlet coolant temperature control system,
and control rod operation panel
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Fig.2.6  Selection sequence of control rod in reactor power control system
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Schedule of HTTR rise—to—power test

Fig. 3.1
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EEREAR D) e mEX

xR SIERHAE LML x2 SIEHFHxh AL x5 SI&IAE
&g FA i = % PR i 7 5 IR i 5
4 &lx - b ow m %, 8, B | min, h, d 10 = 7 4 E
" /| +07 5L kg B, 5, B =, U P
B 5] » s ) 5, b oAl L 102 7 3 T
51 w7 v ~7 A 3 vt 10° | & # G
BAERE |7 v v K BIAELEL | oV 0t 2 A M
mH RN v | mol FFHRE | u S B B
* Elh v 573 cd 102 ~ 7 + h
S & A5 v 7 v | rad 1eV=1.60218x10"'°J 0t 7 A da
I K BIRAFIITY sr 1 u=1.66054x 10" kg U d
1072 € v F c
107° 3 1 m
%3 BEAEOGHE SO SIHIRE 0o | vq20]  a
&4 SIEHT¥ENIC i
e | D ST 10 + / n
& P bR L% ¥ 3::] HEFFSh B HQL 107 e 4 P
153 i ¥~ » v|Hz| s' AR 2 5 107 7= 40b f
B =2—FY| N m-kg/s AVyAbE -0 A 107" 7 b a
E H ., & hHl~x =z # | Pa N/m?* ;N — > b
17"[’4’:*;“-'$, #!E Yo oa — W J N-m IN —_ " bar (i®)
LR, KHEER|7 » M W| Js # " Gal 1. £1—53 TEHEEHAA] $55 MK, EE
Bx&, BE|s —o v C A-s * a0y - Ci FERMR 1985 FHiTIc L B, #7L, 1eV
|/, BE, £BH (£ v f \ W/A N N R BLU 1 uDifiz CODATA D 1986 FFH# 42
# ® # RB|7 » 3 F| F Cc/V 5 K rad Bk -1,
|E X OIE (A - & Q V/A [ L rem -
VY8 VR V-2 RS A/V 2 RACRBE /o b, T ATy
i v 2 — | Wb | V.s 1 A= 0.1 nm=10"""m “ALBENTVLEHNHEORLDOT T
B ¥ ® K|y 2 3| T Wb/m? 1 b=100 fm?=10-2 m? ZTIREBL 12,
4 v 7‘ 75 ; 2|~ / DI H Wb/A ! bar=0.1 MPa=10°Pa 3. barid, JISTRAEDHENEEROTIE
vy RBE | wtrv 2Bl C 1 Gal=1cm/s=10-*m/s? BEMOER2ZDAT Y — iR TY
" Hlr — 2 v| Im ed.sr al=lcm/s*= m/s 2
i3 2 2 1Ci=3.7x10'°Bq °
Bv 7 x| dm/m - » 4. ECHMRFEH 254 T bar, barnkk
e o e~ 2 Lol Bq| s 1 R=2.58x10"*C/kg ) ! A i ne
‘2 U TMHEOHE] mmHg 2 &k20%F 3
% R % ®|7 v 4| Gy | J/ke Irad=1cGy=10"Gy —CARTV A
B OB Y4 ®B|vy-~xab| S J/kg lrem=1cSv=10"*Sy °
] -1 &
71| N(=10*dyn) kgf Ibf It | MPa(=10 bar) kgf/cm? atm mmHg(Torr)| 1bf/in*(psi)
1 0.101972 0.224809 1 10.1972 9.86923 7.50062 x 10° 145.038
9.80665 1 2.20462 ] 0.0980665 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
¥ B 1Pa-s(N-s/m»)=10P(#7 X)(g/(cms)) 1.33322 x 107* | 1.35951 x 10°* | 1.31579 x 10~ 1 1.93368 x 10°?
WIEE 1m?%s=10'St(X b — 2 2) (em¥/s) 6.89476 x 107 | 7.03070 x 10"% | 6.80460 x 1072 51.7149 1
x| J(=10"erg) kgf*m kW-+ h cal (GtE#) Btu ft « Ibf eV 1 cal = 4.18605 J (3+#H:)
F S
;; 1 0.101972 | 277778 x 1077 0.238889 | 9.47813 x 10°* 0.737562 6.24150 x 10 = 4184  (BLF)
) 9.80665 1 2.72407 x 10°° 2.34270 9.29487x 10°* 7.23301 6.12082x 10" =4.1855J (15°C)
% 3.6 x 10° 3.67098 x 10° 1 8.59999 x 10° 3412.13 2.65522 x 10° | 2.24694 x 10* =4.1868 J (HFRERL)
!;m 4.18605 0.426858 | 1.16279 x 10°° 1 3.96759 x 107* 3.08747 261272x10"™ (4 HE | ps (LE )
B 1055.06 107.586 2.93072 x 107 252.042 1 778.172 6.58515 x 10?! =75 kgf-m/s
1.35582 0.138255 | 3.76616 x 10”” 0.323890 1.28506 x 107* 1 8.46233x 10'* — 735.499 W
1.60218 x 107'° | 1.63377 x 107%°| 4.45050 x 107%%| 3.82743 x 1072 | 1.51857 x 1072%| 1.18171 x 10" " 1
5 ¢ Bq Ci % Gy rad i C/kg R ® Sv rem
5 s gt &
1 2.70270 x 107! & 1 100 & 1 3876 Y 1 100
#E g 5
3.7 x 10% 1 0.01 1 2.58 x 107 1 0.01 1

(86 % 12 A 26 HBL)
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