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Comparison of Tritium Production Facilities
(In Chinese)

HE Kaihui HUANG Jinhua
(Southwestern Institute of Physics, Chengdu, 610041 )

ABSTRACT

Detailed investigation and research on the source of tritium, trititum production
facilities and their comparison are presented based on the basic information about
tritium. The characteristics of three types of proposed tritium production facilities,
i.e., fissile type, accelerator production tritium (APT) and fusion type, are presented.
APT shows many advantages except its rather high cost; fusion reactors appear to
offer improved safety and environmental impacts, in particular, trititum production
based on the fusion-based neutron source costs much lower and directly helps the
development of fusion energy source.

Key words: Comparison, Tritium production, Fusion-based neutron source
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2.1 ZRATNIRAR I8 H A LR
2. 1.1 BV

TR A HE RN SR A% SN °Li (n, 00 H RIS AR . 428 HE s —AN 2PU
JR TR 1.8 AN Rh T (IS B AL 0.7 AN, I AE2) 200 MeV R fER
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TP EREIRY 250 MeV [FIfght. AR, AN *H CH, n) *He, {ERFIREAL
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2.2.1 H/KRMNHE (HWR)

HWR FHZLAS RN LE BRI N4 F/K DO 18I 7, IXFE Li-Al #EA4 et
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HEAT o ARG A DRE b Rt AR S AR (R FA BB Li A5 B MEAM R HL,
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N HE SRR 55 S (28847 5 . ICE-TPR A FH AN 7 ) OG R I « B3R5 7
A, PR AL BAR RN, HAR 6 m, 5 9 m. AHR, SIRIUS-T i H—AMfi 8 fr 40 it
D/T “YK” B T—Nigerh, 22 m” XA 92 AN EE N FREOC A RS, JLH
BRI 4 m PRERTE, S ATERTLATE A B, 324t 92 AT

BEA R RUK, RNVRFELIAT R . BN T 7 X 2k, ok, KRR
BB RIS R 8% . Ay T 184k I 8 5 ROk LB G e A TSR 55— BEAP L, SR W RPANTA]
MEAR . 76 ICF-TPR 1, T 2EMIER, —A5 em JEM LL T AEE E 1.5 m (T
KRS, ARAPAT S I A2 . AE SIRIUS-T BRIEM G, 481 133 Pa IR R 3 —
BEGERY, R0 4m T, BT AR ((HARJE TR 1) R ) 25— BESE A 2 1y
BEBHIE . PEAARI RS, Xe BIRHEGEIR/ANMY . 2RI, P X SRS Fim <
BHJE, Prilereis B S p . T, ARRFR R LU AR B e hm G 21 5 — e DASUE —
REDRil. CAsaiA450) RedbIGES .

FRBAHEALZJE U R . ICF-TPR 4 1.5 m, SIRIUS-T & 1.0 m. ICF-TPR $%HE{f 1]
Be TEL5 MM EL, RKD o BRI, BN AGTR TR A4 2.08 AR, RIS RS T R
T 24 1.08 MRS 777 5. SIRIUS-T 854 Al L & e S kAR, o
Be SR/ HIL, BAMASFHE 4 1.90 ANMiR 7, BIEEREEA T JE 74 0.90 4N
RIS =5 e TBR 4370 2.08 F11.90, 1X B % AT [&m 1 2%

ICF JEH (R A 7 S i “IRbee” IR, (AN 25k i s s g B B ), (A2
WO RGN ERIEFTZIH . 6T ICF-TPR, #L & KAR Ky 2 Hz, 7=4E 400 MW (12 AR %,
LRI RN 70%0, FEP5 A 16.9 kgo 4T SIRTUS-T, I 25 k4% 4 10 Hz, 7245 1000
MW IR T, SRR 70%00, Fr=mEh 33.3 kg Jit.

2.2.5 WAL RAR =

AUHIINE 2 R v DT SR AR e WOl i A5 2 AR~k 7. H AT I8 R LA
R, BIFER D50 d = e (TTPR) Bttt R umies (TMD it

PR v = 2 ) b AR B A b R o I B AR SR Be QL2 AR RSB AR
Li WP = Ao Frh 7k AR LK 1A T I RVERREL, IXFEXS T4
AN, TM FI TTPR 23 547 0.67 F1 0.43 DNEZRM T Ji 1, WEVRIEER > 58 1.67
HT1.43 CGROUVEF G127 5545 B 45 2% 1 vh -7k B R0 = 4R RN 15% 515
FIMED

TM & B CLi-Al & S R, A SR KT 100 CHRIZK, %
BI)EH 450 MW, AF775m 10.8 kgo 558 B AR PTA LIRS A2 355 MWe [F4MHHL
WIKBK e X TTPR #E3t, 1 Be filth 151871, 17Li—83Pb LI AR *He 1%
FEATRE, SRR RME 2k AR FeS, KFA80 5.5 m, M4REEA 3, Tt b & ik
FER DT TR, Witk PuxPFXTBR=120 s AT LL 52 A i & 2 kg IIAT5%, 4
WX ERAZ AR Pryg 4 750 MW IHELS, W RAIH R PF 4 11%, i K8 E % TBR )
LSBT LT o
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2.3 SMAEFEHER A5 AL

IXTAT 55 A B AR R, TR ASANE SR T AR T 70 20 DL 2 & R e v i 4 1 R AN
— P HWR, MHTGR 1 APT (Kl #3847 1988 4F (K381 26 7 HERE ) A PR LN (NPR )1,
RAA P HE BT A, TR e AR P HE TTPR [ HRA A 45 H S0Py,
DRI PR PPAl AR AR A, o TR, 6 NP R, SASHEMS M indE e 3, HLI ) TOK
W R E IR D s il P~ e #eit, ASFIT TTPR. M8RIeAT e IR 2 280 1 2
PR, (RIS AN S I B M 1 PR 30 e 2 FH AR5

#z 3 NPR WIEFFiTM [EPIESIv
%K HWR MHTGR APT ™ TOK ICF-TPR SIRIUS-T
iTEE 1988 1988 1989 1982 1982 1985 1986
IER 554 2970 3107 3380 1115 1095 1190 1413
MWth 2500 2800 400 540 570 532 1410
W | BHEA 296 315 340 112 110 119 141
P | BRI 9%/294 24%/741 30%1120 | 30%336 | 30%/330 | 30%/357 30%/423
EHFMZAERE | 66 245 280 Not available
g 3626 4408 5120 1563 | 1535 | 1666 1977
3
B 183 223 259 79 78 84 100
0&M 255 225 155 66 66 37 70
MHF 168 168 130 55 55 31 58
IR 0.5%/2 8%/32 15%/40 17 15%/17 15%/10 15%/19
BT 38 24 140 17 21 12 30
AL — — — — — — 35
g 9 271 335 61 96 — —
M3t 655 401 1059 284 333 174 296
$/1990 708.5 434 1101 391 442 207 346
PR, T/(kg/CY) 7 7.8 6.8 10.8 9.1 16.9 33.6
s, Sig 101000 55600 162000 36200 48600 12300 10300

3 4R AtHE

UM E HE A RAR K HWR LR, A2 T FHI45E
(1) A HWR A7 SR 4% 52 1990 £E8541$29,  000/g (1) =A%
(2) MHTGR =i A% 20 HWR ) 45%, K48 2k i

(3) APT [ %2 HWR 1% 11 1.60 1%

(4) WERARE CXHEIR TMD 177 k295 HWR (1) 36%~50%:;
(5) P ICF % & 1 2% /& HWR 2 10%~12%.
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HWR DABLAA R BOAR g A, LAAT LU SZ (M A2, 1 L& REAE 4R RIS 1) A A e
MHTGR VAW AR 9% A0, RN A A n] UGG A, R, ke P I A SRR Tt
O AT A FE N S AR AR 225 1) 202 e 15 B i o

APT FBEAE NIRRTt WALk, B BANGE R e PR T B U5 R, G2 H
B L, A JEMEL AN L A R IR AR 2 o W TUR R R 22 1%

T REIE R A B A P BRI AL 3R, BT I DU SR ASHEELAS 5 8
EATRI R

(1) it AL (R PRI DUN ZRAE S N HE ) 15%3

Q) BUNPERMA RS (BAABIRITER) » A A ARt ;

(3) SRAZHESHLIN UR PE AR A LR ARSE NG 2, NITD T S lUa HELPR I A28 A

¥ S R

(4) el ICF Beit RedEsy H 5 D) 2K

(5) IS 25 AR

SR, RAIHE RN B SV S M BB, XLk L REE 1 —MEdR
MAE AN, B2 A8 R ASHE O RS PP A AR A R R AT 2R K A

VR AL 58 A BEH UF SRR TP A 2 1A% b 04 s P B 5T e HE e v S AR ST
{ITIRESE s oK S EIRET 53 A3 BOANAT 23 0T 18,  AELERR I
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