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+ ® l ^ f & # f W » Jtt, 102413 

i ijgm&^j 

(l) H&Sf&fflftt'fc. £ C.Rubbia «i#TWlf^/hffl. * m ^ S $ 

& £ £ ) «&i£ i t [ 1 1 * 2j7&ifc£ffi. T f f i f M n & a ^ & i S i t * R-EA, 

££i#j£nK 1 flfjj*. ^S^WlUStli R-EA J t - ^ « l S S « . *fe«S 30 m, 

ttrt. *#trtMWii#SifBIW#^4nfflWSn«iiit. ±t#47C&fi 15001, 

?mhW&$i 15 cm, ±«WS«l*«JWfl». £BLt*5lCgtt»H*M3fc»# 
M&S»#ES£&-jgE&«Mg$ttm#tti. E&fcftLtSSM IS Strain 
X f t « # i i m ± . H^Wat/ltiPaj«*600-1C/650 °C, * & * & £ & & £ » « 
ftmi 400 ic, *S^Si6HI5Ji|liE^«lEW««|J, * 7 « # W * W S * K t f 
3F, ? f eW±T i&^##£ 200—250 "C .̂fa]o 



168 in. ^na^a^n 
311 R-EA(Th)£g#»ffi» 

j&Bi&Sd* 1500 MWt, 625 MWe 

mgft&M 

mz-MHE. 

mmE. 

MT3fc-5ftS*E 

»s 

*JS«*I«-&« 
# ] « « * « * 

tfcljj* 

5 ! J ¥ » 8 

¥$**i&t 
g*fc5t&K 
* m f t * r t # g W f l t s ! j * ^ « 5 ^ 
WW (ffl*t«m$ffl) 
y-$iM& 

%]&%.&%& 

mte-Mizmttm* 
®m®m™v&m 
mm*%m&;B£ 

0.95 

50 

ThO2+0.12UUO; 

28.41 t 

52.8 W/g 

523 W/cm 

908 -C 

707 "C 

100 GWd/t 

Th02 

5.61 

242.7 kg 

3.0 W/g 

ix\m®mm m$Mm 
3fc« 

zftfit (two options) >Ki& 

^ f f e z t 
£j50fcS&¥ 
IftStttm 
£»S!*e4h]fcS& 

***m, »fi 
* « * * ? & * « £ 
•zftmxm&mm 
■tommm® 

i 

50% 

1.0(2.7) GeV 

30(12) mA 

30 mW 

mm® 
15 cm 

Q, 3.0(1.5) mm 

113/W-cm2 

137 "C 

>1 a 
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30 m Mtfimftm, M±PJT. ^ ^ P I ^ ^ J H S , BP: 1)«, « s , i t 
ME; 2)Xt«EE: 3)$£&Eo * R * 4 a # » * S @ W W « « » M * . M T 

&titmi&mt*, JSfrFJKgfcrtfcft* 15 cm, &$1 30 m W H t t S * 
S t . « ? * * * . » + J K g t B S ^ J - # M i | * * + « i t l i . W#*«EW«E 
2 , MTJfcfctetf+i&WStt. « * A b W a e ^ i * 25 cm, JtESTttffl̂ JfflBi 

(2) 0 * OMEGA nM^tfimitmi 
OMEGA i f M B * 1988 ^JFtt*MTWttJ**4#*«$8#Mfflife:8: 

JgtH&J, £ffift$ttft&*l'#&lW«ffili±, 1992 ^ ^ ^ i i W ^ W ^ i t f f ^ 
ZJS, m&7Wift%miMm%M$mm&&mMmi&mi, %r%ftw 

%*k (Jftffl 4), - > h J i * 4 t « * S j R a (jaS 6). 0&fE±t&i&gE«;£37 
MABR, 1.5 GeVM^j££ rMj£^T£^$E±, ^ f t l * * ? . S M S S ^ * 

&. &M-E& Np-15Pu-30Zr *0 AmCm-35Pu-10Y M, MABR # J ± g # $ [ 
? l J4*2^o 

&**JItt40!1&l#*+. J^Jfcf MMSPS:KSA*tW&, SfiJIGW±gP (it 

tkW^JTftJK+Tiiwafij&ttinisjF, s^ie#M-feJ5^ ioo cm cjna 
5) o 

S H ^ t t * ? * ^ . %itmfc (±^Mfi!£M&)250kgMA, *gjfc 10 
$ 1000 We gzk±l*&-^*HSIlft MA ,&*. 
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312 OMEGAi+*J S&$B/it;{5££(M-ABR)M±£#& 

Np-15Pu-30Zr 

AmCm-35Pu-10Y 

fttVM 
mmmmk*) 
* T « * 
te^vt® 

¥±a^TtE* 
JBT£ 
m^m 
?hm®& **ffi/¥*S 
Sfi « E AP/iijP 
« * « * 
MAS* 
«Sft 

m&® 
0.89 

3.6X10"n/m !-s 

>0.1 keV 80°, 

>1 keV 23' 

780 keV 

1.5 GeV 39 mA 

820 MW 

930/400 MW/m3 

330/340 "C 

8m/s 

3160 kg 

250 kg/a (0.8%/a) 

MABR£^#£MA#j|o|ltt, $a&&E&ft&, H t l i * I i j $ ^ 246 MWe, &M 
^ 30%, ig^f 1.5 GeV, M 39 mA W M T J P J l ^ ^ ^ W * * ^ ^ ^ 146 
MWe, $ ^ J 4 0 % , i ^ i t * * ^ m ^ * ^ i i ^ G = 1 4 , M * i | ^ 1.7 £ £ . 

2 &mMxm&xHmmmftVx[i'4] 

2.1 iHSJftg 

tf]»£iaffi, X H ^ H , &&&$&&, ®%mteM®, %mm^r^. 
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I##TOLB, ssffisj*^w«c^«i6. itftmmm&m%3i, mm MA 

fijffl CANDU MzKH/aaws*. ftK**jffl±*»a»4'T«is*«8^ 

£ . tia^W*Jffltttt*£*m, M ^ ^ 238U-239Pu ̂ * 4 ! i ^ ^ ^ ^ 232Th-"3u 
DSif. rtES/&JPMrt)'Hfe4'TjSUfc, ffl^^^WUmSW MA, IWlBt^^® 

Tgse MA, teKM*T{%mMMm&nmmtom%r%.mimw%° £ 

m^mm, mm, &-tom&xm&*±#i*ift&&Gfi?m~&MAm 

2.2 £&ift$a (£3514^30 

fi1*/, r«aWttf t l i^WI6E*nt t*f t | iS i^ , £ M ± M ± t i £ f t t f j 

-*M*J^3tt. a n ft 12 m^ttS»4,Ti&i£±KJ£PJ 1000 MeV, MM& 
l if t 10 MeV, W^Wm*!*) 10 MeV, M#TO<HX>tj 2 MeV„ EJjfcoT 
W®ri rM^±tJ t , 4>Tfigit^^^Sra]WlE^Wflc3tt£jR. f H l M , 

;fcit#r, Md>##imBX^«£!WffiftWf«lBW2:. 7K±t-«ffl 4 i¥, 
*t7^M^«KiJ3£ffl 7 - 9 # , MttT&mmW 20 2MS£ltt2¥o 
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m&mm&, m&nmmm^Mitg&fr, &&&$&&#&&* tea 
m%M%%o mmxttMmA, i&Axmm+, mteVL&xmm&TStn-w 

2.3 m*toxm*HW2-3] 

m*wxn%mai$%m±M;&&mmim%M%a®M, m%u& 

&^m&mm*w%m, && 40 £^®nm, a^wttMBift 

$0 PWR, JES 7) ftffi^W^ (WiP CANDU, BE 8) *£$, J&*-^UJ| 
s # ± £ i # £ # f f i , ffi'EMJt##&«iwiHisfr5j; (jaa 9) * a « oas 
io) *.#. { s £ w - ^ i ^ i t t # £ , ^^s^sniwitsaj i f t f f i f f l^s^ 

fcttSSfc io~30 cm W«#. fig££^Mft^ttE£#£h$:^*£M 

7- PWR ilSlf^SSSSffiif* (*^#^^7 310'C, 150 MPa), ^ 7 * 
S 150^^^ffii7 (UmX^& 1 atm = 101325 Pa) , WJffiijTcMJPjt 
^ 2 5 cm, * S ^ t ^ * ^ l H l ^ M f f i ^ , ^^i tJnUJf, (Fff|ESfX^|g*ff, 
#.§.tef6;«£ffi;&5£M±#£JMflta>£#M£[SJ (^ 30 cm) ( B S 7), 
mitt, PWR M&m?m&m, Bfci^sur j f t s t t^h *£#j±tii£xsw 

fis 70 ic„ mitt, ffl###, ffi^w^wfi7jcitii#^^i (jaa 8) wf£ 

tt^tttT*»wft*#»«i. 0 » a (jag 9) w«ia (jaa io), it 
# » * ± ^ * S f f i A , Hjfc&7Mft*?#tt l£&M&ra±ti t t l?#W 
*h £#±te^ll&£-^fcfctt8rMai#. ^ $ , i ^ * # ^ * a i f f l , *t# 
rt^lrt (<£*&) W^^iSS. *£#&WM?Jfc*M*#ftAi | ; !5, 0}*f 
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2.4 fifitHmiW££ 

^teMfefl&#il6X*§te+Tligfc«{fcW#**. 7-£Afi]ftlH;fcift4'IiJ& 
Bfflfl&JiU&. £fc*£Sag*Aff]B&3tt'£ff]Mtt£flatt:&, *** 
& # 7 & ) i M H « y , m£a&iifrwwft&jaMi&*»«Mtfc+ ;?& 
&*ffi£*ffl*i6t4»ft?HPftJ. SmWkfrM&XttM. ffi^R**m*h£ 

Wite4«aW®**JIB»ltit(1.37 MeV #1 2.5 MeV W y &*&), fife-^TKS 
£*ft—**MMfc3fe&ls2. *7ftHftWffitta*MtRft!l4-IeliU2.rt, *ik 
-taiB&aw. «F»jfi«iii!?aj#as<fi—*&js»*wffi*»sjM««. A 

^^^f f iS^IAMTm^f t t t ^WSK^j****^^ . Jlttfh W + 7 & 
itM&ttttffl, fe&35J[l&#Jg. 4S8J«!j*SMtt£+, J*&X&it±, S 
ttaaMfi^BR^^S^ft+TSS*, <§+7~f£«bt:$+7-

* , M¥^4>7i&*in^7— tttfe*. m?&±&m%&, M M + . 

&&£, © b b ^ ^ ^ M S m * (kg/s) 5 * f t £ . SUfcfflT-^Wi^. %m 
A^m mmm) a * ( s w t t s i * ^ a [ # w « « * E t k ) , TO&*±+ 
^fflSft, ■ m + ^ ^ ^ ^ o £R-EAffjX*lftvt-m&+, ffl*&?HP. fi^fflg 
$ J P * . *7ftiiE*l^^ajBJW«[a (1.5 m/s) mWLM. (53.6 t/s, ft*. £ 
^f t fef tHft$#ISMtt*±ia»«if ;Hj io ft. & & M M W 3.2 ft), * 
&*JH*t&*&M*£. *{*ffiSg^]ffi^, { £ ! & « S L i m 30 m, jSRJSttl 
5 ^ W i £ f f i M £ * J 19.5 m. M ^ * f i * . «*€*fe#&Kffl^^«J 
& # g E * M » f f i ; b . 3ERft£gttl±#*ffl5!t. i!i&3tt&I*;/jiftit# 
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itt, *7«fejei9fl6+^x*«Si|47uftfiJI8fflffiteftflS5W. & # £ M ± t 

fa®. 

it&f-#3^*mffi$£*'>4afc*&«j*»tfc (DNBR), £$&wsaj$ 

2.5 £&i§#*4 

ffl«5S«Wffi». ME.B*5g?&ltffl«8^7C#5gJ95f!t3g7C*W/te4ft«S 

*3 ftWftSittJMEBft" 

«a 
PWR 

£&&«(#») 
S S ^ i l ( i t ^ ) 
ftift*?afc& 
&*tffifflft!fe# 

^3tS«/t ; 

300 

650 

675 

-650 

-650 

a # / n 10!3cm"2>0.1 

MeV 

1x10" 

1x10" 

2.3xl025 

2.5xl0u 

3.5xlOu 

Hm MWd/t 

-35,000 

75,000 

98,000 

100,000 

150,000 

i) %*mm%&u*%®LMRmm%.mfo. 
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t ^ ^ W ^ E t ^ t&*S»-lRft*tWm«. X-7 o.i MeV W ± W t : f m 
£Mtt0ltialfcHR8fettffl*tfi ift£. Bjfctt+^fcJiftffiffiJls&l&JnBA*: 

7 E , *t^WWtt)S«ffif«lHaES^m-*. i f oS .aS^S^* * i7 (M7) 

S g ^ f t M M M J i f f l f t . ft Th+233u & Th+239Pu ^a^o Einflifffi 

2.6 ffiSfljEfT 
M&ffJ&f tJs f r , BMft«&f&£Mfe&*frfflWfc&l£*flS&*Rili!l 

« IS ia i t f t i f rWRte*¥£Ar t . M a W ^ B W I & M f c t t i l ^ + TzM ' 
*fcSJM. igSb*£f̂ î—>h«IB3RSE. eWSf t l Js f f f c ^ f f& f f l ^ iBB 

£st. sMzatftsT-xft^s^T, mw&ft&fti^MMM 

3 %m% 

(2) ggs&itwaug. &$Mxeww&Mx*i&*, M X B W M 
mm%m&*&m, Bi&%ft&nmMvittE.mmxm&*to%&&& 
mmrnwL. 

(3) SKzsMIWSJg, & ^ t f & ' £ 4 # W M - * I g f t * i « i a . iEin±ffi0f 



176 m. &mn&.m& 

iA- 2 * t A u 

£*u4)H 

&*;/m. 

mmK 

S i R-EAglJE^a^Jtffl 
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*=1 m 

$mh%, 

M-±mn am Pb 

@600 ' C = « 5 X | 0 ' ' T O I T 

(«=15cm) 

VkXWlWWHk® 

ffl2 R-EAfEt^itffi 
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Ri-ffiMJjim® g ^ p 

I 5 GeV. 39 mA 

(*..„ * 0.9) 

246 ^ k*\U 

ixm - & £ 'm 

fflXCIi.-

<ts#$t* 

*$;« 

3 MABRnSMfrMEifcE ffl4 @$fc/*i&j!i$ 

9 ? i 7 o " J " " " 

C i r r 
immmmm'j^^mm 

* A / j " , i i 

s-

ffi^*-

JiH1 * l . i ^ i f l t ^^ f iUAHW S»^ 

-i*#fffi 

K ^ ^ K a S 

fi&Si)« 

ffl5 ^iBlaftffl 6 fflfaiE^iffijRa 



III. ftilfiff&St* 179 

1 

ftsdff 

Rteimmd t\.m 

B(*«»fBij; 

1 » A » H 
■11,1 i»K 

.tfHAJMK 
WCM« 

g|«#ffiiiS8S 

JffL.A»}l 
ffMAflt 

ffl7 E * » # # £ i # l 
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1 ftf^S: 2 # § * » 0 - £ ; 3 £ f t f ; 4 «AJf; 5 ^WW-ftl^fe: 6 « 
pjtssiwti 7 — i s p s t ^ a t , 8—istbpaiitSi 9—®&mm> 10—want, n — a 
* g ; 12 «tt,flJUiP; 13 B4WRIAP; 14 JMJgJMSftfttt&A. 15 *S$S; 16 
—t t« ia jB« , n — i f t s s ; i s — * £ » # * « ? ; 19—ftft.fjataLti 2 0 — i t a t ; 21 
—jtasK: 22—s.m&&MW§W; 23—mma-, v,—&m#; 25—trtfW; 26—» 
mw.&W: 2 7 — E « » * H * : 28—ssaansas. 

http://ft.foft5.mm
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WWKVfj. 

-s i «-» Jf j in 

ffl 9 [E]g&5^gE(SNR-300)M£/^*t£f& 

ffl 10 Jte^^gc(SuperPhenix)Mfi&±f^/tfl 
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10" 

10' 

io 2 

> 
2 10 ' 

%\ S ' I O ' 

10^ 

IO6 

^ _ Target 2""Pb 
—J ^ , E„ = 1500MeV 
r— ^ P 

~L 
1 
"1 

\ 

^ ^ \ 
\ , 

L' 
01 10 100 

Ew I MeV 

11 G~itff]tii^^J-mif, 

1000 

S 3 

0 1 2 3 4 5 6 7 

£a/MeV 

S 1 2 ®-2Ssm&*7-$L£tt$L&t¥7-m® 
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3 * m ^ t i s m ^ n . mmRmm%<k%, « = <pm^jmm±, 1995 
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Some Problems on Reactor Engineering 
Related to ADS 

LUO Zhangling DING Dazhao 
China Institute of Atomic Energy, Beijing, 102413 

Abstract: The ADS is a hybrid energy generation system consisted of high 
power accelerator, subcritical reactor with high power level and interface structure. 
There are a lot of engineering and technical challenges in comparision with the 
ordinary reactors. Some reactor engineering problems related to ADS were briefly 
mettoned, such as the type of blanket (thermal neutron or fast neutron ones), 
thermal-hydraulic problem, material problems related to reactor and interface 
structure and control/safety, etc. 

Key words: ADS, specialty in reactor engineering and technology 


