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The demand of HTGR to investigate its introduction scenario and heat balance of
HTGR were researched. First, previous studies of HTGR demand were reviewed. Next,
heat balance of GTHTR300, a commercial scale HTGR design, and its characteristics were
researched. By using this information, installation number of HTGR to meet the demand in
Japan were evaluated. The result is as follows:

One unit of GTHTR300C-II, whose heat supply capacity is enhanced twice, can be
installed to the representative petroleum purification plant in Japan, whose capacity is 1-2
hundred thousand bbl/d. Two set of GTHTR300 and GTHTR300Heat, which provides only
heat by the reactor outlet temperature of 850°C, can be installed to Mizushima, which has
the maximum capacity of 4 hundred thousand bbl/d.

One unit of GTHTR300Heatll, which provides only heat by the reactor outlet
temperature of 950°C, can be installed to the representative industrial complex in Japan to
produce ethylene. Four units of that can be installed to Keiyo industrial complex.

One unit of GTHTR300HTW, whose waste heat temperature is enhanced to 200°C,
can be installed to Fuji city, where occupied 1/10 of capacity in Japan, to generate pulp and
paper.

140 units of GTHTR300C-II can be installed in Japan to generate steel.

In addition, heat balance evaluation code was developed in this study.

Keywords: HTGR, Demand, Heat Balance

*Hydrogen Application Research and Development Division
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Fig. 1.1 Example of multi-purpose utilization of HTGRV
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Fig.1.2 Result of loss of forced cooling experiment of HTTR#
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ez, HEERFI R O 7= O IZHERAE % 200°C £ T LA S 72 GTHTR300HTW %L L. £ D
BONTG U 2AEFE LT, ek, FHMEICBL TiX. WA v 22— FEB%E L ((H8k B &
M) R L7z,

GTHTR300 ¥V —XZid, AL 72 D5 WA X — N2 LD REICFE L7z GTHTR300 Ofly
I, BEDR 0% & ER TE 5 GTHTR300+9, =2V =L —v a2 HME L
GTHTR300C19, Z DEMLAAEE )] % (548 & 7= GTHTR300C- 11913 fFAET 5, et Bikix, =
Vrrl—ard UTREERMICKFEREZEE L TWD03, RIFZ CIEKERE LIS O
HALEET 5, £z, 0K 181912 L - TiX GTHTR300C % GTHTR300C-I, GTHTR300C-1I
% GTHTR300H & FEFRL TV A REAMICFHA T O TH B,

Z 2T, BRIH &% 2. GTHTR300C & GTHTR300C-1I %t # iR+ 5, ThEh o
BT 21X Fig.2.1, Fig.2.2 (2777,

850°C A—EU —ILAR SEY ;/x’/—)bﬁ 3

cop'c  OMPa -
5.15MPa
R

81kg/s 610°C ot 4 FE 203MWe
7 0 "
ST 2.70MPa ’zgg K ;86;/”) FEMERAT%
170MW 32oke/s I N
900°C . e (B—E BN — EREHN) *REHE
950" C§5MPa AN NRFARH A — BRI A ORER)
] _- \ o
— AIE /A%
gt 230MW
IFEEA IS R
O,
504°C 160°C 134°C
324.2kg/s
BARXHER

Fig. 2.1 Heat balance of GTHTR300C2V
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A—E I —ILHR SEYURL—)LH R

621°C - & 103MWe
AEIK A 0
22°C FEINE 40.7%
B -

(A—ErEN — EEHIH) ~REHHE
NRFIFHE A — BRI A~ DRMIR)

HTE 7 A 35

KFEERENA R

594°C
327kg/s :
BERRMES

Fig. 2.2 Heat balance of GTHTR300C-1I'9

GTHTR300 & GTHTR300C 22 TH B HE O FiiXIZXE CIRESRETH L,
GTHTR300C Tix, JF 4 H DIEE A 950°C & GTHTR300 & b L 100°CRE &S WIEE TH
DS, BB LT, AFAMICRAE AT A LIck Y, F— B ADIRE
GTHTR300 & [F] U 850 C % {RD, D7, R AN HEAG LI B & RN o Bl 2 JEHE L LT
ROTEIEBNFIL 46%FLE LR CEN GO D, 72720, FOARIRE S 600 CHE & A% T
B 57, GTHTR300C TiE[F UHFLHI AT 100°CHE W 950°CE THEAT 2 MR H H, D
=, WEHM RS SERREWS L, BEZEDD LRBLRIN TS, TN TH, TR
B LI DR ERMFIIRFE DT D FAEDORENRPEOLNDLR, ZOMEAMIKEDOIE T D57,
AR VX—OEENED, BREEEERNSEFUR T LTV LHEETX 5,
GTHTR300C-II (X ZF il ~D 2% GTHTR300C OfEFFEER Y H4 % L, #—vr An
REEIX 750 CIC TR > TLEW, ¥ —ErOEtn R 5886 B, a2, [F UREOMERED
BELENTELT, BEDERET TNV 41%RE L 725,

2.2 GTHTR300 OHEIRE 2 5 < LT2HEDENT X

GTHTR300 OHEEF]H 1 200°C £ THIH ATHE 0 & KTV DA, RRFHFHI BT D aiEm A
FONY T AMOANRIRET 167TCTH Y | RFHEE L2R2T X 200C DPEEFIHIZ TE 220,
WK, BERE O TIEREIENMET T 5720, 22Tk, TOEBEZHRT 5, 7B, ¥
—b ., EMEORERENEDL R TIUE, F—ErORERRELS LEDLRNT &I,
GTHTR300 & GTHTR300C 23[R U ¥ —E V&G Th v | #HiZ/NT A —F —DHOEE THbii
TELRATHDLZENL LR TE D, 2T, F—tr « [EMEHROIRESREEZLEE LN
ZEICHE L, RTEAHEIZADRE L 200°0C &5 X 512 GTHTR300 O/3F7 X — X — DA H
1T o7,
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MOIZ, F—EHAPLOWMAM B FABRLHRGE THLIN D Z LIZX Y| AiESEIZEA
HREMET T 5720, TORBREZHOTLERS D, ZO7d, FARLHG TZITES
NOEZXNLX—8BNMETT 5720, FOADREMETT 5,

DA REME T L725a . PO R OWmEM REDF U CThiviE, 7O mEE MK
TLCLE D, 20k, BiEMEREEZ T2 Z LIk FLHOBEEZESLOET 5, HE
BORELZ EF5E 05 2L, BAE LR CEKAHERALIMHE T 2HBELTHOLZLICRDHD
T, BEDFILTNRD ., 411%RE LR o7,

LrL, 21 TH 40% 2L EOEWRENREZRDO, S HIZ, PEEFIIIA RS T 25~ & PeEl
ZRIRAT D720, BOFMFM &0 BLEN SIXIEFITHEN b O L d, HIIEFE R &0
fIRFI A o Fagicxh LT, HEEVRI A REICIZ38 R & BRI R 2 & D 72V 21T 100%338 0 6
DEID, T, EATHROF R TH 18k A © Fig. A1 TEHEFAEY A 7 LV 3MRIREFH
IZBWT 8FEWARIHELZ RLTWLIDLERTH 5,

B, WEFAEICBNT, 2o Eik L7242 GTHTR300HTW & FEFRT %,

2.3 TWEHFHEICHW D GTHTR300 4R L 585

INHORREERE 2T, LLF® Table 2.1 Ot x BEMEICHND DO LTS, =x/L
F—FHOBEL O, PFAEZES T L OAMTHDL Z LB oTolcd, FHizic, Bikia
HAFELMZ 560 L3 2%, GTHTR300Heat & Y, GTHTR300HeatIl, GTHTR300HTW /%
A CHREFAMO 72D DRETH Y | EEORMITITEITREF S LEIC2 5 E Bbh b, 7
B. GTHTR300, GTHTR300C. GTHTR300C-II Mi4Iti%E% ik 19 DEICHES VT 5,

Table 2.1 Electricity and heat generation of GTHTR300 series

BERHAN EitiG BeZh -

(MW) (MW) (MW)
GTHTR300 274(46%) - 326 HEEF FB<160°C
GTHTR300HTW 246(41%) - 354 HEELF| FB<200°C
GTHTR300C 202(47%) 170 228 E0F FH<900°C. HEEAF|F<160°C
GTHTR300C-II 103(41%) 343 154 EFI|F<900°C. HEEAFIF<160°C
GTHTR300Heat - 600 - EVEAAE IR <800°C
GTHTR300Heatll - 600 - EVHISE RIE <900°C

2.4 AROT X)L ¥ —F5H

G FLX—FD 2015 FFEIZE T 5 T R X —FF 20k 0 | R0 X — iR il & O
DT FLX—FE % Table 2.2, Table 2.3 [ZR" T, 28, THRAXF—HEL LT, Mz,
BEMOKPESL R 3, ¥ B, FE, ERR E03H 50, BRI —#AH I T\W5, ¥ GEm)
BREHEI 027 STV D HE 7 () OfICHE LR b o Dn & Bbn s 2 DiEt
RN BRI LT, Bk m x VX — 188 & XBIT 2 BH TlE, =¥ —iRiisp o x
LF O, BEERM TEITRALF—OFEEZRLTVDL L bHEMETE L, =X —ig
BB CIE, =X VX — RO A~ORARELZA S, BRI =X X —D AR EE ES T
KT, B, TOBLENO RS & AMBGEEEIIRAT F L X — (=3 X A~O A
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=) N 119PI/y fRE, BELRDH N nnd, £, BFEAXR EERICI2=3 1L —0
AERE) ITE D 862Pdly DB R X —3 38 S, BFEHREICLY 563PJly DEII N
Eh, 2= MR ETOTERRICAIHAISL TS EEX BN, EL, G351
FEiZh LB, A SEE L E R R AX =N AFHARKEEN LD TV ATfENE L
»D,

AlENX, FAARBEORIIAMNIATH S0, =3 L F—iMREM XA mnilE, A%
FE, HEAKIRED SHBIBEMAKON D, RMBREFE LI &R T A FOBME 90% &
THE INOLDZRNANX—2MIET D720 ORRHEAR R L L i, Al 5% Tk 4,190MWt,
HFE 5 EIL 19,822MWe, H F AR AEIL 30,350MWt, & 720 . 2 b DA% GTHTR300
YU — AR EHMO GTHTR300, ZMitia# 4> GTHTR300Heat, GTHTR300HeatII T
W5 Hax, ARSI GTHTR300Heat 3 L < (X GTHTR300HeatIl 73 7 2, HZ3E
\Z GTHTR300 A% 72 %, HZF AL IELEIC GTHTR300Heat & L < i¥ GTHTR300Heatll 73
50 & &7 %,

k. HFEMEE L LIOKEEEZITO D& LT GTHTR300C % AT % & A S
Bz, 98 HREE L e, 2100 FFEY 3 ) 2820TlX, 2100 4ERESTHZFHREER OVKFR
WERME LEE@mIET A OEATERN 1205 E 2> TR . BBLRAET 7 TH 5,
IR RET AT O T2 IR, BRI RS D TIE R < B AERTHL A R o T RET S B & 7
%, Table 2.3 DHLEHEZ HLDH &, KIMOBFIHNMFFTEZ 200, LETE, L7 - -
T, S¥ETH D,

Table 2.2 Energy supply from energy Table 2.3 Energy demand for manufacture

conversion division (PJ/y) division (PJ/y)

AR GEE 0 0 g;‘éﬁkg@ﬁi 90 26
Sl B Rl o _ figfE T 33 43
e ; o AUR RAMTE 13 13
ELEERE 3060 0 INIVT-HR- RN T & 109 193
E.—-—-Fﬁ%gﬁ 563 0 Eﬂﬁ“lﬁlgﬁﬁ% 16 0.26
AMER 2TE (2 BAERRES) 169 257
ERARIRL 0 862 T5AFyH T EERRBEE 56 5
Hhig R —4 22 T TRURMEE 84 18
fhenih - MEIRS 0 0 S-Sk SRR R REE 313 109
EESE-EBF I E-ES -328 -6 DS 243 35
ait 3291 760 ETPEES 12 0.49
WEE(KRE - EEEREEHE -31 -29

&5t 1106 659

2.5 FTHEMAE LIt

ATEI ORI O, BAICH G & LT, Am s, (LT3, 7 - #K SkeiE
ThHIEBprole, TITR, ERILICRMET T, s, =R LF—OFEITH L
TORFTHY . BARN @B AFOBANZONTORFIINGHTH S,

(1) il

AMOREERNITH EAREEDIH O NS, JRIMZ AR IE, T 2RE (bR o£%
FIFHL, JFMZLP AA, F7%, VY MEOZNENDORGIZHEET 2 HETH S,

,10,
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Table 2.429(21% 2015 “E D H A ORLMPT ORGHEE ) 27~ LTz, KEN HARORGHEE ) D 1 Ef2
& e 38 7 bbl/d &bV, 10-20 15 bbl/d OFPHN LR TH D,

Table 2.4 Petroleum purification capacity in Japan

SLAAT 2HEE S (bbl/d) BHAR 24 HEE 51 (bbl/d)
IXIRIILF—(KE) 380,200 IXIRIILF—ULE) 145,000
IXIRIILF— (1R =) 270,000 Ex (#h4iH) 143,000
BERERSIL (1) 258,000 IXIRILF—(KRD) 136,000
BHmAath(mAat) 255,000 JXE(MATH) 132,000
EE(ES) 252,500 BRERZIL (F0FL) 132,000
ARE(FE) 220,000 IXIRILF—(FRE ) 127,000
I (FE) 200,000 FEER (L) 120,000
H St (Z50) 175,000 KEE(HE) 118,000
H Y (dtiEE) 160,000 KizEERHFE (KR) 115,000
BERERIIL(R) 156,000 M (FEE) 100,000
B (F5) 152,000 JXEGR) 100,000

BT L RA Y OBEBOAIRKERT 7 > b O R )L — LS 30T, AR RO = 3L ¥
—HEON, POBREN TR EARK[LEBEBRTHY, LBLINDIAT XL —LEHOWIT
5:2 FREE, AHERIZHWDIEEX 300-400CTHDL EDLDOTHD, £ LT, ZOXLHETIE
400MW (200MW X 2 J£) OZEZFIH LA MR T 7 NOET VI —ARR SN TN D,
ZTORMBEINL 67T H I tly THhDH, ZOFHRNL, avzrb—a VL BEGOA
MR 75 o h oSk E LTiE, RMAEE L 13 7 bbl/d, EVE#E 813 400MW, B A MG I
160MWe & L 7=,

ER AT AP OBEMAGRE NI L. ZONT A TRMRE N 2 AT T 50T 5, 22T,
BRI HIREE S 300-400CTH D Z Lnh, PFEVIFIHCTE 220, F7o, IRENEHEKN &
o, HORE 80CHFLTH S ThIEEXDH, ZNLHDOZ L6, GTHTR300C,
GTHTR300C-II, GTHTR300 & GTHTR300Heat 1 . >DOfHAEHED 3 7 —AZHONT
FEA L 7=, #ER%& Table 2.5 (2”3, 723, AMKRTZ - Mb 8FI)D 9HIOBEFE VTH
D720, BRI K 2MEIFITHO T, BMICREA & CHK AT 72,

Table 2.5 Specification of petroleum purification plant with HTGR

GTHTR300C  GTHTR300C-II GTHTR300 + GTHTR300Heat

2 HmEE 77 (bbl/d) 55,000 112,000 195,000
A (MWL) 170 343 600
BB (MWe) 202 103 274
BESEE DB E(MWe) 134 -34 34

GTHTR300C TiX, DRV NL L AMKERT T 0 FOBENFTE L ITEE LR o7,
BRI 2584k L7 GTHTR300C-II 377 > O =—XIZHELTEBY ., 10 7 bbl/d kD7 Z
> h72 5 GTHTR300C-II 1 X5 T+ TH 5, 20 /7 bbl/d DK E RBMEE N ZFR TE HD
THHiX, GTHTR300 & GTHTR300Heat DOFLABDHED/NRT U ZAREN, X5, HOR
£ 850°CH L DA THRTX 2FENDH D, KRERBMENLES>TH, KBIZIZ2EY b
BANHRETHD, 20T 7 NOBHRIZE LR#EL LE@IBET AFEORGFEZOND,

,ll,
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A%, BURCADETRMNT T2 hO=— XEHET S L & bic, LhICE LEEROmR
HAFT T v bkt biTo TN RETH D,

@b T2

EZTEORBII=T L UORETHY, =F L UAMEFRGOFERITH D, =F LT al
WO F 7Y% 810 COEIRTEGRT 52 Z LICEVE6N5 32, Table 2.6 |2 2009 123
Jrarer— Tz F L URERT) A IRT, I B — MY 248 7 tly TIEEIM
IZZ W, ZDIENIE 90 77 tly, 60 J7 tly, 50 J7 tly FRE G RE ) CTh 5, Tz, BiEEES) 40
T tly D77 2 MIHE L S5 BHG & 1X 390MW, EXRMEFAIT 5MWe & 72> T 5 32, 1%
EAEENIMEE SHTWRY, o, mm&i2ﬂ@lm@z%V/§Lm X OBERIT
84.5%3TH V. HIEH AFOB@E 90% L 1FIFFETH Y . BEHE CIIMET TR EAEIC
Tmﬁfé%mkbtoik\i%vyimi%m@ﬁ%ﬂﬁﬁékw\mmmg9mcﬁm
@Aﬁﬂ%&ﬁéo‘ﬁbk%FﬁXﬁ®ﬁm&:%uyﬂﬁf?Vb@“ﬁ%T@b27r
AT, TF L UBLEICITELRMR IRV RE L SNV O T, 950 CH L OB HEHFE TH
% GTHTR300Heat 11 ﬁiﬁi%n_ LTy, ®ERENL 62 Htly ThDHIzd, £ EF— R
15, MEEIZIT4AREATE S,

Table 2.6 Ethylene generation capacity of industrial complexes

IFL EIERER (Ft/y)
mE 2477
Rk 895
KE 893
BEE 828
5] 623
K7 615
=k 493
o] 455

Table 2.7 Specification of ethylene generation plant with HTGR

GTHTR300C  GHTR300C-II GTHTR300Heat II

IFLUBEREA( Y) 174,000 352,000 616,000
EEEE (MW) 170 343 600
BEXMEE (Mwe) 202 103 0
B DB E(MWe) 199.8 98.6 -7.7

(B) L7 - W T 3%
IRV IO TIE S VT = — D BRERERIF LT IR TV T TR~ a ' A S D
BHEEENH D | 195 CORKZHRF 25t il 39 LT\ b, HARTILE Lo/ ur - ko4

712,
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PEMH 4 TH Y 2016 FFI2H W\ T HARE DA FERN 26,478 Tt 2%t L& LiiE# 151(9.1%)
D 2,416 T 30 EPEL TV 5D, 7L« fELE KB = 3 )L F— ([T A ARD = 1)L F — st
DI HAZEICBWTHEMZ= R VX —{HEEIT 5,535 X1010kcal, = 9 HLESOIEE &L
2,433 X1010kcal & DfEAZ VD, fEFRITHRE T 5 LB LT OB TITET 374AMWt, /)
T 293MWe DR /VFXF—RBUNBEE 2D, ~NVT VIFEOFRE TV - fiELEIZIT 195 COZR
EHALTND ZE0D, @IET AP OO ERIED 2000C THSICH A5 Z EBbhb,

% 2T, HEEVEBR(E L7 GTHTR300HTW 23 L T\ %, A= L CEVILE 354MWt, &
J18t#6 264MWe T Y . GTHTR300HTW 1 & TE LHoFEEICAE L T\ 5,

(4) Bk %

B, DF 0 WEKICEAL TIX. 1.3 HI TR L2 X 912 GTHTR300C-1IT & dbi2 gk 75
v OMEERRE AR SN TS, GTHTR300C-II 1 3% LEEIR 90% 2 8845 & 57 i tly
OBEFREN M S D, 7235, 2011 FOERMAPE B FELE 912, EFLOFETE Y TUTD THF
i Z4T - 72, #EiH% Table 2.8 (TR d, MRS AFREKIIIMAFAOEF 2 AN DO TIERL,
BlCy v 7 MEEZEAT L0, @FLUSNORMIIBEADOREFTO b D2 VWD Z L 2 BET
LDz, BUEOREKEL KT T L2 L & Lin, BERES DKW &2 0D BUERFT & B\ Tk
GTHTR300C-II OEANRARETH V| e RO (LELEEET TId 18 SAFREEARRETH Y |
2ETIE 140 EREDOE AN TH D, REE TH A DOE LI REIZREET D CO2
EFEA SN TR IS 7 ut AN B ARK LIz /KR EZRETICHW, 1ERIED CO2 DFAED 99%
HIC& 2 EiRT AP REKICE &2 5 Z SIS ERE BV R D,

Table 2.8 Steelmaking capacity and installation number of GTHTR300C-II

HEEZ(1000t/y) BARENK £EE (1000t/y) @AEK

=5 1,537 2.7 EE 6, 729 11.9
Eiz 8,515 15.0 ML 4, 642 8.2
e M esemss MU 2
Al pos/s]=]

2 A A8 % : :
I\ 3,623 6.4 ERIR- —
x5 9,586 16.9 &t 12,718 22.4
FRBEERTULR 427 0.8 il 5,790 10.2
&t 30, 628 54.0 L mpr ﬁm 1,200 2.1
F 4,062 7.2 =173 174 0.3
R 4,058 7.2 5t 7,165 12.6
HAXE 8,120 14.3 -} 3,194 5.6

g E3

JFEXF— 0 %_%& 8,727 15.4 B#HHME J_E]Tﬁ 545 1.0
=i 10, 041 17.7 E 3,739 6.6
75 B A5 18, 768 33.1 &t 81,146 143. 1
Mm% 8.6 0.0
st 26, 897 47.4

713,
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3. £&0

B IR B IR i A . SR AT AP ORF OB WVE MR ER S, =R X —BUR
WCHEBAKIF L D 2R BBARTIFE L THAAENSOH Y EiEY AF ORI LA
WOWTCEMEZED LN TVDIRIICH D, £ LT, ZOREMEIZE D AFEL 72 5Tl
900 CIZ L SEIROFIH, @WRFEM EOERYT AFRE OF B EBETNIEE R D =1L
X—FBEEZ DI ENTEHEITTHD, T2 T, BENSHL 2R REICE D D ER L
BT, BITEOENOFRERE LTV, @SRT AFOBEALEOFMEIT -7, ok, £
AN KB 5 R 2B 2 72012, FAEIET 2F%RGTdH 5 GTHTR300 OFEAT > X &K
AHIToTWD, LLFIZ, HELUHRFOBREE LD D,

GTHTR300 D#EAT o ZFRFHI B LLL T OfE R A 1572,

+ GTHTR300 O HE# % 200°C~@iRAL L7207 5 o Mgt M OB R &2 3l L 7=, % Dk
B, BEBDRILARBEETIERDZ ERNpoT, 72k, ZOWFA%Z GTHTR300HTW &
FERR L7z, 7eds, ZORFHEMOZ YL RT HATGHTR300 K a Y=L —va v %
HAY & L7 GTHTR300C O T > ZDREFT b 1T - 72,

C RATHRZE CIEBFIHRNER SN TR Y . TOBE»LEAMREAFE TH Y H IR 850°C
@ GTHTR300Heat & H OiEE 950°C» GTHTR300HeatIl % FRE A HICIRE L=,

EANTFERHEOHR., @IET AFEAMRFHIBE LU T OREREHT,

BT Z o Mok L TR, Bl — L LG ERIREE S LT 300-400CTHY =2V =
FL—3a D ORME R 2 58 S 87~ GTHTR300C-II. KR 7T v Mgk
GTHTR300 & GTHTR300Heat DOfLAA 2358 L TV 5, HAD RLH AT 0 KA Tk 10-20
7 bbl/d MEMRTH Y | #AHMATIC GTHTR300C-II 1 AN A[EETH 5, 20 /7 bbl/d
R OBLMFTIZ 1 GTHTR300 & GTHTR300Heat OflA&HHEN 11> b, HATHRKD 40
7 bbl/d #DKEBIZIZ 2y NOEANRAEETH D,

s T F L UREICIE 8TOCO®IRAMLETH Y . ML INDHDIFBAT LT —ThHY | B
TIFLAEBEL LRV, D72 GTHTR300HeatIl 23 L TW5H Z E Ny o7-, HA
OREW72a L EF— M1 E, ZKEaEF— MIT 4 EREEATE S,

T B E IR 195 CO T e AKX BMLETHY | HERIRE 2k L -
GTHTR300HTW 23 L T\ %, AAR—DOHETH Y BARDAEFED 1 HlZ 5D 5 E Liiilix
1EDOEANFRETH 5,

< BUERIZREE LTI e Tafge CIRE S v/ GTHTR300C-I1 % AW 72 /K& oic X 2 fgkik o
ANEETDHE, BAT 140 BRREOEANETH 5,

A®IT. IO OBRFIORREZ T, BRI 2 RGO IR#HPALk OCFEMEEZITV, &
BT AR TV ARFNCET D DL LT FETH D,

,14,
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AR

AFIEEATHICHT=0, [21004FEE T a | OFEETHVHEADROFEMZETH S5 EIET A
KT - BRIRAFSE | o & — WS HERE SR O NCARF G, ARAFZEIC B DX EHE R E A2t L C
WIETEWTE ARG TN — T DOREILEK, AU, MRTAFEHTAZ— 77 o Mgt -
I DO HFFIE T d e EZ K, AR D 2 RS 21T WOARFEIC BT 2 /R 2 72 72
W, RS R OB K L R RIZIIAEICE L CTEER IS 2 Wi
TE L, ZTIEHESEHOELZRLET,
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Fig. A.5 Schematic of heat transfer from precooler
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Fig. B.3 Heat balance of HTGR
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Fig. B.4 Heat balance of Monju
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# control data
output_path: ./gthtr300.xls
outer_iteration: 5
inner_iteration: 10

# resistration of component
component_info:

reactor_inlet:
component_type: inlet
fluid: helium
pressure: 7.0
unit_of_pressure: MPa
flow_rate: 439.3
unit_of_flow_rate: kg/s
temperature: 587
unit_of_temperature: C
outlet: reactor

reactor:
component_type: heater
power: 600.0
unit_of_power: MW
pressure_drop: 0.12
unit_of_pressure_drop: MPa
inlet: reactor_inlet
outlet: turbine

turbine:
component_type: expander
expansion_ratio: 1.87
adiabatic_efficiency: 0.928
inlet: reactor
outlet: recuperator

recuperator:
component_type: heat_exchanger
outlet_temperature_1: 167.0
unit_of outlet_temperature_1: C
inlet_1: turbine
outlet_1: precooler
pressure_drop_1: 0.060
unit_of_pressure_drop_1: MPa
inlet_2: compressor
outlet_2: recuperator_outlet
pressure_drop_2: 0.029
unit_of_pressure_drop_2: MPa

Fig. B.5 Input file for HTGR calculation (1/2)
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precooler:

component_type: heat_exchanger
outlet_temperature_1: 28.0
unit_of_outlet_temperature_1: C
inlet_1: recuperator

outlet_1: compressor
pressure_drop_1: 0.021

unit_of pressure_drop_1: MPa
inlet_2: waste_heat_inlet
outlet_2: waste_heat_outlet
pressure_drop_2: 0.0
unit_of_pressure_drop_2: MPa

waste_heat_inlet:

component_type: inlet
fluid: light_water
pressure: 3.6

unit_of pressure: MPa
flow_rate: 652

unit_of flow_rate: kg/s
temperature: 22
unit_of temperature: C
outlet: precooler

waste_heat_outlet:

component_type: outlet
inlet: precooler

compressor:

component_type: compressor
compression_ratio: 2.0
adiabatic_efficiency: 0.891
inlet: precooler

outlet: recuperator

recuperator_outlet:

component_type: outlet
inlet: recuperator

Fig. B.5 Input file for HTGR calculation (2/2)
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/# control data
output_path: ./monju.xls
outer_iteration: 5
inner_iteration: 10

# resistration of component
component_info:

reactor_inlet:
component_type: inlet
fluid: sodium
pressure: 1.0
unit_of_pressure: MPa
flow_rate: 1422.0
unit_of flow_rate: kg/s
temperature: 382.0
unit_of temperature: C
outlet: reactor

reactor:
component_type: heater
power: 238.0
unit_of_power: MW
pressure_drop: 0.0
unit_of pressure_drop: MPa
inlet: reactor_inlet
outlet: ihx

ihx:
component_type: heat_exchanger
outlet_temperature_1: 382.0
unit_of outlet_temperature_1: C
inlet_1: reactor
outlet_1: ithx_outlet
pressure_drop_1: 0.0
unit_of pressure_drop_1: MPa
inlet_2:1hx_inlet_2
outlet_2: steam_heater
pressure_drop_2: 0.0
unit_of_pressure_drop_2: MPa

ihx_outlet:
component_type: outlet
inlet: ihx

N\

Fig. B.6 Input file for Monju calculation (1/3)
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ihx_inlet_2:

component_type: inlet
fluid: sodium

pressure: 1.0
unit_of_pressure: MPa
flow_rate: 1033.0
unit_of_flow_rate: kg/s
temperature: 318.0
unit_of temperature: C
outlet: ihx

steam_heater:

component_type: heat_exchanger
outlet_temperature_1: 462.0
unit_of outlet_temperature_1: C
inlet_1: 1ihx

outlet_1: evaporator
pressure_drop_1: 0.0
unit_of_pressure_drop_1: MPa
inlet_2: evaporator

outlet_2: water_outlet
pressure_drop_2: 1.1
unit_of_pressure_drop_2: MPa

evaporator:

component_type: steam_generator
outlet_temperature_1: 318.0
unit_of_outlet_temperature_1: C
inlet_1: steam_heater
outlet_1: evaporator_outlet
pressure_drop_1: 0.0
unit_of_pressure_drop_1: MPa
inlet_2: water_inlet

outlet_2: steam_heater
pressure_drop_2: 1.1
unit_of_pressure_drop_2: MPa

evaporator_outlet:

component_type: outlet
inlet: evaporator

Fig. B.6 Input file for Monju calculation (2/3)
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water_inlet:
component_type: inlet
fluid: light_water
pressure: 15.2
unit_of_pressure: MPa
flow_rate: 105.0
unit_of_flow_rate: kg/s
temperature: 240.0
unit_of_temperature: C
outlet: evaporator

water_outlet:
component_type: outlet
inlet: steam_heater

Fig. B.6 Input file for Monju calculation (3/3)
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