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L CCM uN
Trong quéhinhr9nhhohn dhhnrily, kdi 'E€IL« n
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M, neu

1. LT do ch n LQ t i

Ng“"y nay, kK hi ch2nh s8ch ntng | € ng
blp thiJt hhn bao gi~ hJt, b°i s T[nh |
hblt to"n cfu Rh® bHupngxbngnlLLlti vIi tr
r é Trong khi c¢c8c ngu n nktng | € ng m,
ul th3 nktng | € ng hHt nnhOmglL&Ffurc, ahnh
r°en thJ gi, i

+ o + O 0O

T. nh_ng ntm 80 Lc]na ntahy/] kc § cXX hcihjot K

s d,ng trong |, phlfn _ng h4t nho©n kh?t,
LHc tr€eng vdn hl" nhphlrmngng.%nTgr chrogdts u’ t
i u, c8c thay L i c h, ay/iuwh atndip nthri ®# mg |
c8c LHc LiWm c,a vi°n g m nhi°n |1i u v’
(I °n t i 5%), s d, ngGk®¢ %1 °m, ggmvnh
byng h’ gl%NbmézZmCs§c thay L i vQ € &t nliy
nh3dum L&p . ng c8c LiQu ki n vdn h” nh kfF
sublt cab6@QAQOMWe), titng gi.i hUln clng s
ttng L, ch8y-70hiMWd/ kigU)d ¢60k®0 d”"i c¢chu
nhi°n IliJmu 1t8 tl28ng) .

Tuy nhi°n, tcr8cc tthizlJpgmh{m cBg h4t nh
v t2nh an to"tnhWhd>mg Ilt/Aam miBP nng-hdu qu
con ng€ i v° mii tr€ ng t nhi°n nhe€e t
Do ,L:vi ¢ s d,ng c8c ch€hng tr3*nh m8y
thiJJt cho nghi °n c¢_ ub®cn8ct rqgoun8g tlr, 3 nphh ['vnd t,

L ¢c- thW L€a ra c8c d. Lo&8n s8t v i t
cho thanh nhifAnQUinuy(ETNbHNMP®Pp vdn h” nl
m t c¢c8ch hi u qul v~ an to"n nhblt; cln
ttng Mmiul kinh tJ] v qulfn I'T nhi°n |i wu

Trong khu!n nkhy sk&h - -tar 3lnihdnb™y nh_ng h
L Hic t r €©ncg, atrhhi i/°tn( RINIL )uhvehn gt 2prhi€ pt o §n  t | |
BNL b=3yng phf5n hnRQm pMC MNP wdn clinlo®m, t 2 ¢ h, L
an to"n nh” m8y Li n hdt nho©n m" ¢, th)



2. M, ¢c L2ch nghi®°n c¢_u

- T3m hi Wu LHc vl'i WnhicFtngk jngechla BMLU nd %n
h gt n h @000V V E R
- Mt ph, ng gfmhL%ogndnt cho b- nhi°n |
phln . n@dOYUUEB3Nng che€ehng tr3nh MCNP5.
3. n"i t€ ng nghi®°n c¢c_u
C8§gi § tr emt cii ah®BNL( k., i c8&c€ lc, nmii "ph,
v t2nh to8n b3Jung ch€ehng tr3nh MCNP5.
4, Gi ., i h4n phYm vi nghi®°n c¢c_u
Kh-a nlgihdn°n ¢. u tdp trung trong phdn
c (-YOER trong L- c¢c8c vbiln LQ IltiKkinJtqulal
c.,a thanhv 'nhbi-°mhliC8a Iti2nuh to&n c_bthwW

nhi°n | i u &YER-100Qb 3mhgl nc h.ahén gp h,rd @adilblont e
MCNP5.

5. Ph€hng ph8p nghi°n c_ u

A Phehingghiphn§pctbutthdpi tai i u | "~ m
dung nghi®°n c¢.u. T"i 1li u thu thdp g m

-C&c t"i li u vQ s, phg8t triWn c¢c_ a |
nh€ s c¢cli tiJln ¢c,a c¢c8c thJ h° |, phln

-C8c t i li " u vQ ¢ctng ngh’" 1, phln

Q

bao g mlO8QVEtRr ong L - ¢ - LhHacn ht rnénige nt hlii/jtu

-C8c¢c ¢ctng tr®nh nghi®°n ¢c.u vQ LHc tr
ng h4dt nhon;

-C8c télB° 1| vQuc &chebn gUCNRSY N h

A Ph€ehng ph8&p tr ¢ gMCAPEmM! S'p hdtmrgghv éthogshm
gi §8 trc,  a tihehfdm nhd%ngltronpg4t -10MOAN _ n
Ph©®n t2ch, LS8nh. gi 8§ kJt qul thu L€ ¢



Ch€hng NHI 4MH{TI NHAENG CHO
L dPH4YN NG WWER-1000
1.1:Gi ithiuc* ng Inglhghd nho©n -WWER

Sau 60 ntmkhaighBe wnmgkMsk hi NMnHN & h<€hn
lfu ti'tn LiEe€hv hdé nwigiiCbninsk-bhi °n Xt ¢l (195
nghl , [nphg L« WhI§tWatgrdyv ~ phonmiq@logih% v nhe€
phin. ng .oa€8p (PWR/ VVHERNg .i plf BWRIh,ng!l , p
ne&nbg (PHWR), é UYTrlongPcWRchh€ k hai dnglpBc s
bih hhn <c

VVER hay WWER (VodeVodyanoi Energetichesky Reactor, Wawoled
WatekModer at ed EnerQy | [Renpobhteco@€9p (K€ d ®c nh
thisT kJLi °n Bang Nig av Jitgdhhhh°nng cn £ ma tid t ¢ ce
Trong c¢ §ocaphjh 1t WWER "E®/Tkjc- cm c!ig igu
300 MAVA70QMWe,sdng  anBSl ~ HcHhH dm hgtii IH c¢h
tinhit, t<ehmig@d tI[n ngh oa€8§p PWR. TUMWERhhi °n
khtnlg pbt mhmhéa Ib, PWR dnogHntatnrg€md ri °ng
trong thif k/jv " d lvu s d ng.

IPOrEHERaTOR

Steam generator

Turbine

[TOYA-OXABAMICAL

Cooling water pond
Konaencatop
Condenser

LIADyASLMOHHDI HOCOX
Circulation pump

[MTaTeALHb HACOC Diagram 0[ ‘ V ER
Feedwater pump Nll Cl ear P ower
Reactor

H3rMh M: h3nhnhih " nm8ry @h¥mg o €8qp hl
(PWR/WWER)[8]
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Mts b tr €ngtgathfhnlg, bMVER:

- Sdng b3nh ®mimbpalmdldo Bn it oCuw it c8c ngu
ch "nthgd nh€nsm, nchayhnth g«y dongsil m, n
(SCC).,aé ¢c&g t'imhot, Mttrongnhng nguy ¥mtinhon
tai n"th mii chil tfi nhi t (LOCA);

- Sdng c8&8c buhdnmih@h ke d £ng;

- Khtng ‘migdc §c d/8rya t hlang |

5 1

- Sdng b@nh8YLn,pmblokhintng am tl§n mgdtc
t2ch@g o€ " mnmgt |

Emkocts CAO3
ESSC accumulator

KomneHcaTop J1aBJieHHs!
Pressurizer

ITaporeneparop
Steam generator

BapGorep
Relief tank

n

I'TIHA Peakrop
RCP set Reactor

H3 ntM*2:h3 nh -1000[8VWV ER

Hin nay,jhd§chpthly VVER ‘Eednghldehr §p x ©
dng v xadinxm®g HrhiQaquc gi al/f]diirveis LFmhbo
VOmHb cinaoh®ghlkr ai ne, ‘clrnamTh N anBglarud,u
Bag| adesh, BuNam.aria v~ Vi

11



1.22Nhng k hdc¢hungwQn hi *wh&%l inhon:

Khgct bdfbga bnh”™ "mi8y nhion ( NMn HN§ c smh v
L'intruyrting (nh<€ pyh "t im8nyh "t hm§tyi én hch ,"trong
NMn HN, piinhngd ©y @hwmy ‘c- nt'@g .| ®o 'h@hmd nlg<€
|"®@g VvE | lguyhMhtQnXami cao n®un cnhhoi °NiMglHaN L €
chn thefu ynu to " n Hv 't 2trikakutgae tth™ m8y.

Khil achndhg nhu °n” | phe€htrtg nd&uch rtbifrg | |
ngdnpHi  t AAmhs £ ° fu,tbdn ch?2 “tktr hamg€ev?2 d

T T ra v  tikhay hg@€@fh mhiiuthoplfining do©@ c hu
trong khdngthi gi an d’7 i
T2nh ctgrag gnugg8h t r Yo hn Hileary Ivi® L
nfmbfos tanhitriimthhga nh'iu® n | i
Gi lnpn ph-UYgsag gqug§ trrEMht rpdiO ', ng nhi
T2nh /i nltBOK v ¢ ;
Nhng yaunfyHic e€lL8g khiknhgi crhh”™ ‘m§8y |
b3nhng h®k hic ¢ .:Quatrng hlhrAlmdfo an toc@cm t
cdy., LOy kh?!@cg§ ¢h "@thity] m" LQath /Jinh ng vbh QthiJ}
th ¢ nrAl
C§8§c sk v~ c¢8§c n@bilc/pmhigu hrpghl h'-caah
urani v~ pl utdgkim,lod n hoRitdlgls, UBUPUQ, c8c f |l or
clorit UCls, UCls, PuCh, UFs, UF, UFsc I Nng nh€ c¢c8c nitrit, ¢
c§cpchi kh8c. Rxusrl’achn. cCgdthhhin yng-taAhh
chdi h-a | TH vét:ngmeg erilhapehl @ c-ngn h@u "t h
nh ng khim khuy}. PHn L n  c’ahdh n” ycl rghwewnccledi |-
c8§c nhbiGhnnimg chip ngw8ic cl&ic pophhng kh&c nhat
Sau khi doggyh(ilkd nmhu° m” | m&mn gkt h
dioxituraniUQL « “dcn | " m ‘ofti °mh @i choHc§c |, ¢
Bn thonumthi Ahohi fm nggdHet r P httkpchh m
khg& cpfhca t hanhu nh'i °BINM .ic &E tvhanh okdy c -
quanfrng n°gta€hésn x ®t 8§ ofckikah cingec §ch c
tij v  tr3nh t

= =4 =4 =

12



1. 3: Thanbhtbhnh®ni i

Thanh ‘ruhid¥n gl ifnhrg WWER1pH O | tI'i g i néb
c8§c vip°meaeGuhiclk §dtdbhi ving v’ 3h.  nC&eé nv i
UOztrong'ng n~ yi che krhi °in19,7 g, 4 b€ k2 nh73ngo”
mm,cac 20 mm,|' t ©m ‘cn-g LKEBFmMm.

Trong qu§ ctrmhiitheEn lan, @A w2 rchhe b che
knfntng ktkchmgwWme?2 a ngogiiay@lkhe "h vQegmda v’
trong(l gia Vvi °n). aM®pcr §t @&bchjt Bhn g_at Svci °oi
v ", bvc,glfmvachHmkhixp c8&c Vvnig°.n TvhitbnSg@msbca vi °n
| © RUmMOTBg.clQ daictcba vi°n trong tlhamhb3r
mm. Tngchiu d,ai tdhanhu nhi °383Tcttbbi v 8§chvi-
trong t hanfAcemnhvibg ngxtl " mt h®p Kh?!nlg, gxo g
L@ h  chupwddchga vri i in°urdo nhiit.

C8§c vit@c®vi  §i 2W kh8§c  dhaw.ginu t
chwrca n h'iu° D MWOBR T 2,01 2,471,301 3,61 41 4,47 5%.

H3 B:h Thanhuwhivin® nutrony WWER1000[1]
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Dioxit uraniumc - 0 h it - n dy gEnt2800i 2900C , khing t€hi
Vi .e€v’ _hthdn of@Bit dao, t €hivdli a\hB cthanhv
nhi °unUGkli "dlivugm, a3 nv denhitrdithgy, t €hng L €h
vdliuchul a.Khi " hg€i ° ra@ot h d ytrory khdng 9,4 10,8 g/cm,
t by ct hvi" o c®pgvhngih.hi Tuorkg mhhi “WWEIRE t h 3
khi "he ri °ir@7glcl., 4

N dioxit Qumani ckhmg p8®IBWEMPINgPp h - ng
xUp h ©4ch. Mhe dwv, c @2 mhh'iv® n “"[nithcdWEL t i °nk ngt
qug§ tr 3[hsinppgh §pth -Eirhg  m™* nig xuhgrqu@&nh.

V. bc thanhu nlhifAthctvitlc hai’',cchjt®t h pkim
t 80 Kinh zprkiomih-aiddbhnnizobtceafuklicthm v
khtnlg pX nbkzP nc dmth neuttonrhit ( vsdvid t h®p kh't
g)ca | [n npgh nth ey |

Zirconithhmpg kr woigtm@®nghcB? ddhreg d
axit boric)ynh ng mtiingt t@img  d @IES42Nng thomgg lc,- @l
ctng LpnHthB sung ni obi To'¢m zitoninkp kim2zinconi d
ch a 1% niobi (hpkimE110) “ic -hdhri °ngdnBit5& gy mh
186C°C.

neng k2nhawwmo tihanhu nhi °%, 1 iNnd@, KW5nm
trong 7, 72€hN Oh, &8 krAm.hav i hgn bu, piimirdng | i
cathanhl ‘& Q@ il kh2i h&8H20% 30 kg/lcn?. He |Htimhit ¢ h
dhg e, r khi t hudimciyhlnshntt vii ° n nuhufadin | i
L/h t h,"bnch v

Thw 2 ch _tar o m@ n &u khdng 284 cd 0% thwt 2 ch n~ "y |~
vie°en nui °o, n i30pgchin #&mP tdhBnh |1"ngkBB37 ¢
l"®@g |~ 2, ¥ klgulicfa @ ®h aynrhg apdiditby, i mthg
chul ¢ .dcaBNL.

Khiphfn. ng d o ohmhdEyuraify ra t hignmtta@m | €
trong, thd 2rgdb i ° n unhi 0 khong 450 W/cra, Nt ng
l"@g n oytruy@® vi ° nnlnuh J®Qmbca t hanhunhddé nl |
trongat@m°a uski °mhtc Y. Khi "dv,i Ilc'thigvisu
danmhtth3 't ntirung b3nh tronw v 'COfing k80P n n h
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1600C, c ., MQmikbeg & nv ibFmM470C Nhdyv ¢ ¢ h$ chnhit | L
rdll ngia t ©@mkb” vb°nunhi °n | i

GFn 5% $n pmn p h@mg aturani dth g  k h & khi W} tu@th
thanh ‘ohihg thg§i n- nigpnk pih®m -ding§ &k hg | -
t £t ng HES pk hs2u nhr omiyu Fh B at m. Sau ,k hEBip tsunn
phfngca ¢ §c ktbhirong h @ n v hlog 5& dino

Trong khdng If0 1'5 fnt i ©gn,g mhg hui °vn" ngti
ho  nn tmhiutth hh'@n |Jic&/h " nch.L2dnhngag hi ° n
cu ho'n nt"hyfml hOnbhch&y ¥hgi nguy &d&n ¢m nhi °n
iu v 'k2lha ct hanhu gihki2°cnhclgish<© hanh® mitgi iBNL
hth nhl " nii

Trong mhil%o Lhé "nn, ° tlhe Kk 2gpnd Vi °cgilmlt€
24 xing 1,5 mm (trong nik  ‘tng®pgifmxing 1, 2 mm, ngt heo
glm /A O0)Xu m'iy | “my trnehug°mir® g d %, khni, - nl
t ©ma cvi °nunkWe°tinhg il ° n.

Lod nhu°hc@lii | ° ‘mhbranfig aldio |l ign ilc@ldang
rng r«i .U TmoonymT Kig 5% firmg ° rig €it gadolini (GeOs),
mtchEihgp th rEmth h, [nktnkgh c'ekEypyi Le@€xit ukani t
Thanh ‘ruthia nc 8ci vicgn 17y TINsgHddlinitag TNLHN
dthg G Vichb sungciiihgpth n"y cho pPdm®ph nm gae c
nhi®upgihmng kii nggca axit Bornitenyy W hHwh.

1. 4: B- um@i °nrh ©ni:

VOnguyd ncWo ttrh2ctipr ¢ §c t h'aun ht rrohfigeng. || ip h
Tuy nhi°n, trHkwnig fcg®cnHHut’rc hlhjgtits,ahh ;g ¢ h
ngh3n thaphih th&y viviiutrk hlii lc, "dig mntv€ kh't
thwth chin °lc© Ng ofh pHigifeguyfc cHEicQuQc § wht r 2 [v "™ K|
ntndgt miptneyca c 8phchbQ khWi. D oWHlch [ i cho vic
t haylfov nhlu®° rwfimbjd cho pbhdg cQiihivi | “ertinedi t h?3
mtsthanh "oh'lcemhpldtheomtk}chh ‘lc€i | ° biu. nhi®
Dhgkfciica BNL d¥%ng €lhooo Olc | WHR gd. h3 nh

15



H: mth BNL d%¥%ng €000[1]1 , WWER

PFn ch2anBN& ¢nm cngc t hawmh( BhnhCEcl it han
L& HL c8ch nhauc 3pbh&nSmm,t hta@ b 1275 fimm | i
Kholng c'§thiWi tcho _ph®@cgit haun hk hrit hmig® g @Wi mm |
Ifmbfo Qikin | ~ mvntiggoh. Trongmigm ¢ - 312 thganh,
k°nd dn@® d~ nh c highthcn8urontcanhath h g fulkhivd Vo b
v,1'ngr ung t &mnhts - mlLakFhgchetfi nl€v ™ fncfll ph
b nhu.°n ||

16



H3®ICm c8c thaufh nhi°n | i

H p kim zirconii 1 % ni obi v ' 0BX®BHEOTd®®Eg trc
kifcth BNL,, brclc® ¢ §c Hithgah thtn g Qlkhive  viov b
| . v cie¢h chh8&yn.h Thh e eh]€bt nBN Ln ‘gthh sbvcc v © ¢ § ¢
chit/f FuL t hanhu 'mhyi tm ulpigc t Gin, d®@anhhpth c h §y
| " “clckBttbt h p kim zirconi.Vdliu | " mitlth®px ol 2 XvH&H10 T
vV c8c t @Q&hivhi tthi®p 06 X18H10T, kchfBng cl8&bgic him
I'nh v, Fulthanhkpth ¢ ah thn g Qlkhvi Vv[ov b, fu ¢ & ¢ m thanh

hgpth ch8§yyr L@nm@&p 08X18H10T.

Viclachn t h®p Ik hihgignhg v~ Kk hih mg@® th ng
L@khivi Vv[ov b, acBNL o4 °lud cthrfnrc nigh ¢ il " ni h
mthg tinh thAg avd lifu n "y ttthongisam c§c ut Hamh vih
Ifmblogi nguy°n k2 bhaogaBELkhich]ttb  vdi chuw.

Khi “hé& BNL | ~ W725@Fkhkog ,8 0t H 2 tc. nKgzac hi  tch
BNL:
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f Chiu d"i 4570 N 1 mm

T K2chc¢gmec8c tdhanthd idintheomt ngo” i Lai
mm;

 ThW 2 c.hb3p h1:7 0 | 2t

T neng k2fmiBp pghh ®p 195 min,ich cao pfn Id g h BOp
mm;

f neng k2 nhaphfiyg o gfuBNLT 185 mm

Ph- Mg nki amic BNL ' o mgkhadng 0,5 Ci, bc xHgamma
t r °Qmtbbfn 20nBv (vinhi ®n tiht'mg,t ©@® eaxd).qum i b
nhi ®unhid mhion, tr onlyg &NLichéhe agi & o nihb@d BNL
| “m gh "4, 4% ( k phehn @l &énh A ' n g QILkhd  v[6 v b
hotb c&8c HithahmiByh tersbhet Hs€t "whth aru h chge
t i hth i thiw.

Khi c8&cBNdp Lc:- “khes mh@m o h'iugim ILii ,
c.n kinig k@ hc§d BNL In" hthngkhti(hv®€:-BNID h |
ngd .rc€ cl ng bkakhin g hg®i hth. Trong containerah chuyd ¢ § ¢
BNL chdemag st frtg kchSoctheo thif kfjk/tcki cont ai ner |, I
L'ivimi c &odp. s

TrongBM €u, gt §c 'B&ixpl& §ch nhaul fngk mo (
c8cha ociiltcac c8§c BhLI T Oh6 €@uxip sBNL dnsh € v
khtnwbt ha QckBrecholpiin. ng  d ©@h, thebh ucyhi® i L c §c  BNL
L'« ch&y,ngscn€ (khtng c ivaxtc§c bBNdrcg hteas s
sl®@g c8§c b Wn UythtVi ohshgchlb ~ vy, thule v 7" lo”
gi ~a BNL vQki o$gpoipl i

Theothtng ca NMnHN, BNL banc€coghthgeh ah
h thng Qlkiii VoV oo ¢ §chhitthaehBycgli€ 1~ caset .

Mt ch¥m cEth ctathatmrmg Qkhvd viov b&gi |~
¢cm (hey. @M n” "y nbaco§cg t hao h'Winiydng §c t hanh
v’ 18 Hpthdnehgdhvi c¢c8c t hamh Ingaxmog Hxtpo. T
ti°uo clhtnmm t h®p' L¥ahd nlg2 mh 9, 1 men, @iy i 3,
cachitborBC (bt ®Hb). Ko h “hg€nggcacm n~ Hkg =~ 1

CS§thanhgpth L& HL tr ong Xt §mgegka® nBhNLd gk ° n h
hewggah thng Qlkihivi vlov)bkheh gia v, ng x uajtHfamh t ©m
hgbth v~ Hitrong¢ca ng  _megkhdng 0,9 mm.
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H3 B m c §c Hyihagrah thhn giQlkhid v v ]

M ttrongnhngkintng | “‘mthtglan gn htiw® d “1 it £mg L
gi "u. Nh€eng ‘kKhi tphpn, g gbd€ bl ic@gqglib ph- ng
ntngng €©°n trong BN@ ¢&[ymgnhtntgnd hlannu nrii
nmgn c8c chhemr@hu t figcal c h’m Boe utt-reo,n nbg h
x[y ra tra& nBMNLflnbampcha . c€a k “mh  mige th ng
L Qukhiwi viov.b \W Wglmh s md c@mg b°n t fnoplig BNL
§p.nginhngogli phHEWt Lkhhi @ | " m gidtongmhii °n
BNL.

Voi | di 7 oui 2Di B4T 3% ( f hgevdUYt h'3s mil c@q b
L&chhnch. Nhdefult Lbgi "u 3,6 % trangvthaah
| © 14,405% t {3 dpfng pO@ p h L ar 3gnuh§ ptthr@ng ¢nm h i
c8§c thanith. Wirui °hn al iqu§ 't¢3cBcp M BGLiHMh ct-h L
hhn'clkdexp xung quanph tcracsreqg, @iNI2u cddl £ %2t h3
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nhng thamh @ -xdifoquanhk ¢, n b ° nEHr ocngc HBtNnLa nst
th ch8y. Hhhaam§yh W& tih'ddng c¢ §c Hbih dobh L
dhg ctiihip th L& trn QUtrong TNLHNdh g G IBhgh®pd BNL
nhonph@&ncs&8c thanh mbgil® o kh&c &hanih mgec
h thng Qlkkid v[ov W~ k ° th ‘@ L€ a r &vidr°n h3nh

H3 wh Skptp c&c thanh tnhodingg BNL kh
t hed "l [¢]i " u

H3 Bh Sspbtp c8&§c t han’mhdhgtomeyd BINL[G]i ~ u
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Ch€ehntH NBQUANVJPHhuNG PHCP MONTE CAR
TRONG TéNH TN VBHhuNG TRCNH MCNP

2LPh€ehng ph8&8p Monte Cahtho trong t2nh
211:Gigithibi ph_ _ ng ph8p Monte Carl o:

Ph€hng ph8&p MondngnhQartiroonig8dngBic nhon
nh€e cdnehaiywibexv® phod tdcmewtron. Ph€h
Car Qap O ph<€hngng hk8°p ttrhdtn gt 2Un h ig@oecnogd ci h
(v2nhe t hrighdg) ‘Iclee t Zoangh chedamks | “@g| nich
s catnght mi LYo ch¥ogmim@plag m8y nt2nh Li

Trongmts t TmM@hp, c¢c- c8c pHEhnp avicEmh hm?
v oM etghibdag c8c phehngllp h@ps pch,©nt uy crhh
gili c¢c8c ph<etenp ( nh©h pp @hohgnd Boltzinanh) Bag
ph€hng ph§8plsphh@nn’ghg2échieriinhiu kh- khbtn. T
L-, ph€hng ph&p Whotit el Ca djlqlpd dfa €®eélhik x
hhn v W €S dtnhg tr °Umg cBmpide t v "Ii udi/y di n
nkngng €@¢°nTay nd iihinpg mh® ing phsS§p &Mont e
tr°n cé@chnguykrfhit°n v~ Khmniggiituog2noh x§c
veh QL

212:Tibon ph_. _ ng ph8p Monte Carl o:

Khi neut rddiu, Ll ic B¢@tangi t 8 € c v ntghd ynfhn pth
cawliu. NeutWdrg Abokbhpth t Y%y ct hvidldi npHn_ ng
cavdliu. C8c qus§ tr3nhludthryg t kn@ritlitnhxéic c §e
cabindc Le x@kbityfjdinpin. ng. Kh! nw i&in d.o §tnh ¢
X § ¢tsgdichupd ‘lc€ bao xa dbi‘un tdarr@omig tv€hng t §c
c- Wtih° n L o'8ma pch8@n ilb g Wgrag nehut r ongchuyie o h-
Lngca whvatbhm fi t jihth wmhoOn ngmti tr €

Sdng c¢c8pu snhi°n, m&yralchsnthng:- kt hicho
chukBsnggaht ( phO©ncnd? crhh ib>@ Yy im iV& Wi dqua
nhiu n@ht §&t rcainb hidth hokbobr . r C8gu s n K ig sn
dngtimi tehMg8ctndhie qu g tEx[Yrafibpth, o p $#OmM, ht & n
xdr " ni ,h é), Dbao nghmi y, nigenlgic d bt § Ain k€
thin " okb Hao nhi ° ucsindmtrongms ki@ p hdhn h
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Chu K8s ng g a neutron Bb Fult | Y4c s i kol mrt agl n meotron
b°n ndgtot'phin Mg pHEGN v 't Fagead ctbhbp th hokbb t § n
xUkhi/h cho neutron dichiy  r ai nBML . ki@ &g rasong chu 8s ng
caht "€ HL V't ht mhhs ggaht L. vBhdm'tnlg€ kh?' ng
thWeldin cho, h th'ng, mbs c §8chslph[i "E€Ll §nWniglitg L
c h2z nhQx ggra.lxi

2.1 3: T2 oibknit o8n t

Trong t2mmmtodh: whscr8ecutiromm tHELem nh €
| ~ tchulQ vih s nh@©mhd¢ &chobit s casneutron L€
sinhraticiichukB’Q v " "neutron ‘mhislce& ¢Et8§ohl gi § tr
k8 . Gik8vnggahs nho©nc [ t 2inht rboungtidt 8l c
s kintrongchuBQ . Tehng k& ngga x &Hc Trhaibtrl ¢ a
c8§ckindh /Jivicb&t neut WMHIn "EQu g ht r3nhihth2 nh |
bdag ph€hng ph8§p  MhwmkBtek [Cia r i e@'uctc isa nijinkhi@ a L
neutronbmil Licvi/pcBitl trong [6 trang85126] v~

Saist €hnig tlrong & hm®nudmin | hu ! fmkhist n g
chukca®@ ttng | °n. Ng@8Ifu ta°ncBb?! ihue k2 n
ngUn neutron khheghifg.i avidp k Hheagngulh@eutron
tronghthngphthuc v~ or gpP @dtve thg h'3cg b nghn, pHi
mEmts |"@g c8§Bkbhimog knlg i¥is ph ©nneuiron trong
khing gian Wamnthe/iCph@ot.B Ve | 1Tt ddt Le§cn
k8lfu t EPmgsa t.cond n®c ¥ .c C&c tRath tc
c§c 8dhufll kile€t 2 nhd nthsulinugc Lb@itSr utnrg b3shh c¢h
n h ©nu dmg.

V2 ,dch¥algg ntha gsi 8v G Lmhu &EFhut k T nQ i V
kinrag'O O pmitwh hu chE®8c §cQclin® trong t2nh t
€c t2aimh®nudmggamth L' &chobi ¢! onspu:t h

v, p ¥,
0 0
0 O P

Trond Lee€et2amh®nthmg @ shnhoncx§e
'nht chulkdth i.S Itpldca &€ t2nhct x@mt €c€ t 2Ihch L
chwqhga g'it§ utnrg béhret k€t 2nh to&§n nh€e sau
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B
” “O ’O p

nW 2 nh t agu mdphiimvit Q ,1UhQ ,bao hém2sh
X 8§ caklqu Q khong 68%. Kfqu cii cY¥%amgtxnh to&§n Mo
nh€ Qauwhokhdng 68thhcd,Q ¢, cho 9 R%chy cho 99%
L tincdy “ilv imts | “@glnchul Trong MCHNPH Tlah Sca néh :
cho™@ :va chHm (collision), igpth ( ab s or ptQ o dj)uic«wn qg @k
lengthygia c8clmvaTcan@ghmtAmd k° c/hquncth cliiv k
c *2ng.

2.2Gi ithiuvQc h€hng tr3nh MCNP:

MCNP (Monte Carlo Ni Par t i cl e) |l hgdolg€mpmehngs3 mp
Monte WaY | phbLc8§c odu8ldl rrmidni nelitron, photon,
el ectron (c8c g urgh @m,3 nthe€ prBgenxi§ cad g,
thitnggl €eu)tCh®8ing tr funhcehmm@ti t nh- m Mon
Carlonvmnali |~ nNh-m Transport _Ketphqgdg
Applied Theoretical and Computational Physics Division (X Division)r ung t ©t
t h 2 " nmQ@ulc gia Los Alamos (Los Alamos National Lladtoryi M:).

Ch€hng tr3nh [MgCHBOXO ‘dihrogt @] bug
FORTRAN v~° Inth0OC,d tmglig 14-00c c hkthomg tr 3r
mt c1h@nhb Htmbhghn, WMmMm! tpghvchchuyd neutr on, p h
electron, di c8§o§hfidhuybcxdk ht ng g Qaph thBcthhi
gi an, “mdnlgé 9t ong ca §wikijlonmpmg/hl an to  n
xXqvd |'Tcvy b c mti’'mgnedtrér t 1011 Me V/Hh RO MeV, photon
t 1 kénw 100 GeV tvikeVé/heGeV.Clo®hng ‘tcthffkdh L €
tt cho piE@mMmgn x®y digg Hwcpmhcth v~  midaph
tr°n c&dhdt m@Owi Ch@Ekhiwg a&E nhud it Rgnh t
c8§ch ‘ggdeontsi °n dtheqg &alyterh® ~  my ~ @tkec
hin tr°n mS8Hntht cfnrhiip  vthy i@l n.

Ch€hng tr 3 nchcunyl&pNP Thi@€ed¥%ng thlng qua
Thtng ti n c@fRadiabon Bafe® Information Computational Ceriter
RSICC)" Oak Ridge, Tenessee (M) v ngOlimudda nQGh dguan N
| “@ g N g u@Ndclear Energy Agency NEA/OECD) Pari s (Phgp).

23



MCNPt khi “ir ac/io nlayini@ phin°mi bp h[nRJn b
ti/p QU ‘lc@pnd th°m c8cit2@hongrcikim® ah kb
n"y, mhiMCINPBs dfegWht _phg v~ t ?héhichotBNLE n  t

TYVi tNam, trongkhphg h hn 116l nltCny ,t rc §c b nh t
bdag ch€hng tr ?athivi M&NPRIQL « hilgghi Un nb€ Vi
Nghi Ul c nth©dL, Trung tuOnv WgThriiamn €Bag Ng
xdt h" n'hH @h2 Mi nKhoah¢i v:thukHY nhoni, VHA N
NEngnd €©Ngu yi°tn Nam, & biv~ HlkhoatK thua H&E nh ©n
(tnedHc n& )Lch€ehng trxhea MOy&Y gich €€ © 1
phfnca micAiPh€ehng ph8p _Mmdgntged CGahrol osivnh v i
t €. C8c unngldng®™MCNRH Vi tNamch yJutd trung Vv~ 0 C
ve nh€e t2nh [t oggph ghh o ¢i8l, bph®©nn@tQb c x4
ph©n t2ch dnéto”"n che <c¢ch

23 Ch€hng MCNMP5.Nn h
2.3.1: Giai thiM:

Ch€hng tr3nh MCNP5,[nckhgdngVi€gieco§c ph
ngd nhi°n tuond thle@nidE aguginggdmthd skhi n-
L& phghgina €h<€hng Q ngdmhg on-Wp@7Ihhp mg,

an t ohilmcheceh viov,wd | Tc,ye HIrUnnviggaptk hcha | u
chs dng ch€e€hngWhir 3mih wn” yt Ah dhlE& nBNL d %n
| . WWHBR.

2.32:@u t ritap inputcva MCNP5:
PhHntdinputgca ch€hng t r’cn ik 8MC NFh5€ Is@ u :
Ti °Qv "L t h1Qiginputinfu - )
Cell Cards
<d, nagg>tr
Surface Cards
<d, nagg>tr
Data Cards

( Mode <cards, materi al car ds, S 0L
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2.33:H?3 n bhc trbng MCNP5

H3 n'hc ga MCNP5 twhin | ° "3l W3 nhQ ba¥%ghi.
MCNP5x | T c §cctlorighbha hDescartes. tMQGNPShncg tn
d nggbh WkiWwhtralicad liu fU v~ "o, thFmt nghédwmbegarkh
MCNP5c T ng gliiYpd Yalgge&t kiai cBetm® dimg cHc bme° n
Le x&d tr°n c8§c cell card v chwswrigace
ca cYc qgua c8&8¢ h2nh | tyiacghau ca8 cc §ctBb G, |
c8ckbh mbi °n  ¥n'g tc38nc hk habBilginag cnghgiaoc N khdng
c §ghfnvtachkmk]ti/pl n h hifin gk hco§ ol W $EF ikni cel | L a
‘ Sa Whigtaoct h QiHHBEANP5€x §cnhdelltip t heo m”
hdssv™ adg c 8b ht rkd cgi Vi gi ao H( @n€hthei)m il

mb "EKt Kk °gecdll.rDean vIJiqulk- , MCNP&X tc3er'| i E2Yan g
b°n kipdcviguég dhtchudvh.h W3nh rtong °MEWPrbqua €
c8c cell car[4. v° surface card

2.34: Cell card:

Cel |l tl 'v¥mg kh'icndc 3qihain hd’Bach brib@n niy
nghoa fnr srug fmfte e’ cc ahr3dn)h?a thh c @iehm tch§ ¢ t o §n
giao,hiv b c 8§c Bmlgan)c §c v ¥%ng Whing&gvimb t
chia khlng gian t8ch@hmaiv v Hghitgeddin g
L& x'8lgmtveh Qiuanfrng | “n hk 8tceglic & tHitc[rnh n g Wi |
nm trong crglvimtmbndi F8.ragsi Qavhy il -
ph<€hng_ anrtdmibh tcr ong “bviim tt Wgidhadha m~  ic -7
t hah LU rt riympim wt h3h L0 “cdi€ ‘Ib°n t Honvg m
L& gBin Cii nt havh Lib°n ngbo "vi“c mg@in ddehng
[4].

Cel [c xSk bilcell card. Mi cetdintT&is cell (cell
number), s vd li' u (material number), et . \d li u (material density), m  d « vy
c§ctbh mil (dCGHm H&Hhgp)vik nhau t ht!nggaptha c§c
bWl t h” €hs pehedp.cel | card nh€ sau:

] m d geom params

T j lcel,sb fult ¢ctli5;
T m |I"vdlsu(agOny kht?t eddiue - v
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T d Id ., dl@u kh? dgliuc -tghetig, s d€hnjg In-
md . Hguy°(atoms/becm), S ©mJ/un |4 | kh'i ° hge
(g/cc);
T geom.tl "danyca §c §bs dmkFdpvi nhau theo
t Bool shm sdll;
f params | “r¢ &mgallham s
C8c t'lceemhls trong pairfafédb Bthro€npga ®pi °rmig
cell thakxhai pBo t r orhCSotidndytiaa trng Gmpdrtance/ 2 d
card i mp[thmauentriggca ce@Vv i E%Eneutrbn.
nivi c@®g d3knhbhh tckh%c nlgosdnoril i ke €é Dbt
MCNP5 c, Bdnotsmcggce t2nh ning gicphis dingang t
l i ke é k. Métromhnhng t2nh nihgdnhb. dé¥g m?r |
mingt ht ng cguwagvic8§c card u, fill v 1l at.
Khim tcell hdbmt nh- mccegl8ln ludhi verse (thtn
n" gL&ld fmt cel |l Kkhé&gi khi fill L€
CY% pcha8puni verse v : fill card (u v~ f
T u=n
1 fil=nhokbfill=ii j;j kk my mxé pé
Trong L-:
n | “ullkdigs it g8&n clcahnc\aldp IfLL €
i jj kkl © ¢ §¢ chtch8adin grs ¢ I P\
ml "~ c8e kAai herngei t g gm
CYs p ha8atticeccard (lat): lat = n
Trong L. [ngddgkhli Iv'ulmmg, ngdhgkiPl cl "girmdc.
2.35: Surface card:

Surfaceccagibulge c §chp cauSsgcdéc c§c ph€eh
t r3 Rgii mt2ch hay Qc8cwht i ¥n dtitfi.m MCNP5 c 1
cungdd c $gnmHd drcpyg ih n H@hm, mcku, mitr, , € (Bt -t
cf301imib drh) bW &tWhhpvi nhau t ht! nggiaghhia ¢ §c
v® O%.pchhBep surface card nh€e sau:
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] n a list
T j |'Scamybd Full ctli5;
T nbhaouanp kh?!nadpchaoydta IS d€hng d&rhgi s
TRn cwWilchchuidta IS ©m kfni htotd nHit; heo m
f a KT " uHod mHy
T1ist | " Llonéc nighhapra sn
2.3.6: Data card
CY¥% ph&8pdata camhde tcE€hamihc®d lcevcasudr f &
¢ adatacard dibd Fult ¢t /M 5. H ¢4 nip hkhafngtfnggi a
t°n caBd livhhdp v~ o. “rC8&t 2 miy htho SnGvdtlitu
(material card)ilquanirng trong  iphdHcft8cht ernhth t o§n
LQis dngthtk c od e . QiGkpchdB8dbe cn h€ s au:
kcode nsrck rkk ikz kct

T kcode Tt'2 nth mht$eb Futt c t1i 5;
T nsrckneutrsonchuk° n m
T9rkk 1'""Q diagu;tlr
T i kz chikdbsh quat rc€ khi t2nh_ltw8&n t2ch
T kct ngs chuks.
Ngo i ra, trohdg crg€dhgthk ¢ h[vit r 2
ca c8m mpd¥h. hCYhaptk$p cc nh€ sau:

KSIC  XYyi1z1 X2Y2Z2 € nYXZn

T ksrc _JlahGmiTutt ¢ 2 nn @ bdhnhb Fult ¢ t1i 5;
T xxyz! “a t&a Vihhguin p hdhih K

THic[c §'ca tEangun ph®hQPHi " trongvt r 2 fmoguan t
trngln hhn OHpHVv " cé@ tWinih tr ongtlivY%pgddwn h

Ti/p theo, athitvdphpb8§ph€ sau:
mn zai dl fractionl zai d?2 fracti o

T mn | "_athvailiwc (m) v~ t hwldi ugnptitomb - | ~
by full c t1li 5;
f zai dhilux § sn hCndv, ¢hgZZZAAANNX V\ i:
0 ZZZ "lhiu snguy®°n t
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o AAA lkhi s
onn ‘lchgabh s liut/fdin t €ehglgets Fag s
o X | Wd HKiu
T fractildn nlg _ gt'dgveoongwtliuSde€hng/ukhi |
| “T's$ nguysn©m/un 11" kht ° hge

Ngo i dahucEe€nl nghoa troWgemii ciar ch @
mt mtnWc&ahli d liu t €htgi t§c k _mc G MENP
manua). Tr O ngghpt rl€, &ECHPg sm? h 8t Ho (fte@ gas x
treat me Mmtkhi tentgong tA Kt xungtimec t §mhity K
(thtnogkiidh€® .id€4eV)dnyg ts€ehngUnhigc nt §Mjt kay
trong,nn! ph

C¥% phsgp: mt n x 1 X 2 €
Trong L-:
T n 1'S cahdliu ‘lc€enth nghoa trong mn car
9 xi f[(Scapin ngY A t €ehmgvivdliu ’‘lc€nh
nghoa.

2.3.7: Output file:

MCNP cung &b nhiu loY filed, liu fW ra (out@uv )ng t tiy
y°fuccthW Trong &&dukhch& mlm'k e mh Xn@ai Id file
out gfwtt sa&n g

OUTPflied liu fWrachohgca MCNP, f i lHe cn§8cy tchutnnge
vQQus§ tr3mg eobnghgif€acBc. kCSchotnitafip t i n
OUTPgm c¢ - :

1 N idungtd input

T C8§dnd th mc §c tQrélnmgy hétngon v chéncg tt& c
trong qusg8gngr3nh mt ph

T C&8c t h! ngkcade (mu cch-u) k
1 C§ d}qlf tally

f Blngkiwh ‘mthting k °/Jocf8atly k
1 é

RUNTPEflenhph ©na cch8c t mbihgat go8§di rngnh m?
L ‘& s d n gWehdy 14 (hay cHy ti/p) MCNP.
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tth

t o §irhth tho BNL Bag MCNPS5. Trong pHn vi ¢ a
glfilnhHLl t ron‘gugetdl i | tdm€ec it nhGE:0).
hTng&a BNLct L @lYttrong Hngl.B N L
u'cltth BNIcrElc€tt hanuh cn-hicgrighitnh 7

v
| -

Ch€hng MDD, M3V EéTEéNH TQANYNT CHO B¢

LI"UC A

3.1: X©y ngitdp input m?
khtnmohdidh g

3. 1.1Mwn ZL

t hle’

Ld WWB®RBANG MCNP5
mov © t 2 n hht ah@bon
omLlgi " u

NHI g |

thnhue°n |

V.inhnghkoL t &nh Tv végaBRuichinhg ¢ §ed liTuatl

nen

m gi =

ch€ehng 1

‘BNInft lc® €hntg mawWigtditntpwmi [Iph
khchanl'y, "cBNL L

C§

VA t 2 n

c " vdhthb s

k hahmlg gLt heo L

Blngl: G ctd&nHhH Tv végahs3bnh nthi °n | i
Thanhnhi °n | i u
Nhie°n 1i u C8c vVviz°n
n, | 7 #UG%h)" u 1,6-5
Kh™ i 1€ ng ri%ng 10,7
n€ ng k2nh ngo’ i 7,73
n€ ng k2nh |, tron 1,5
n€ ng k2nh ngo"i 9,1
n€ ng k2nh (mmong 7,75
n. d” i c.a thanh 3,837
n cao ¢, t nhi°n 1| 3,53
Vdt i " u v, b ¢ |H p kim Z
B- nhi®°n |i u
S BNL trong v} 163
n, cao c¢c_, a BNL 4,57
H®nh d4dng BNL| L, c | tng
Sthanh nhi°n | i’ 312
B€ ¢ xJJp ¢c8c than 12,75
S mUng L nh 15
K°nh LNOnh h_ang
S’ k°nh 18
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n€ ng k2nh ngo” 12,6
n€ ng k2nh tror 11

Vdt i u H p kim Z
dng trung t Om
n€ ng k2nh ngo” 12,6
n€ kRgnh trong 11

Vdt i u H p kim Z

Nheyywnt ,pg BNL,til°n, thhaghtnbngnt ©m

k° ndn dnge€l ‘&

min @ he, ri® is d ngdi

t rbgéc mgi §c

L'WEBNL, phfn i v~

4 uBNlccLmr@n @ hsmgu

cC %

3.1.2: Thi vot liMi (material cards)

nfu t isnUO.cgigli ~

1@3,
nhi °ulJOJd M ilg Ut a

t aM é nht hcd § kh' il ‘Gg€a

u Vi3 dHmtnigvoxy |7

d’§igv L - n g tromgvd ° n

c - 300,07 g0 WBtg L - ik hhge
c az&y, Byy P0fn "t el

G - i - 0 o X ¢ oympua
0 0 Coyp @ g
, 4 . T o .
a 5 5 U T ITY R ¢ O U TiIm ¢ (KX
a p @ a Tip p Qp
Nhey vt aWkch-a it ByglouctalO:l, gi "~ un h3®b s au :

ml 8816.66c -8.1186
92235.66c -B8.8264

92238.66c -0.855

V 3
ngga c & gv.\Yi
caUQuv i
Ti/p

Le | "valitu Zr +

m3  4B8888.86c -8.99

41893 .e6c -8.81

Il kh it T hge ° BlBygBI © nfl.6B@1 ¢
c8§c

t 2 nht a o

theohbcctBltawhu 'migi tm ulnig

o

1%Nb n°n
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PPn fW v~ _4uBNLcd %rmdghive Eong t hanHcenhi °
chjttbt t h®p Kh8 X810 TWraGat Icphfnt h r Hi m hdeh
ca c8c ‘nchiuldy °mému vt r ° webhttp:/superalloys.net

mé  6000.66c -0.08 $thep @8x18hl16t
14000.60¢c -0.8
250855.66¢c -2
15031.66¢c -0.035
16000.66c -0.02
24000.50¢c -19
28000.50¢c -11
42000.66c -0.3
74800.55¢ -0.2
22000.66c -0.7
26056.66¢c -65.865
Ngo i ra, tr andcebtm i hreh iHgHINMBe
Hel i ¢Cngv phabi/nttongt n hi e IMev it [ nguy L t
khai b80o nh+€ sau

m2  2884.66c B8.99999363
2883.66c 1.37e-6

B- nhuHh tlrion'gh gmondvit €2 ngufp° m t 1
nNguyOm®°tn ta c¢-:

mel 1881 .66c 2 88l6.66c 1
mtd lwtr. 68t

Trong L | wh.hi60tehimiy it hee®Gy i
3.1.3H3 nhcotathanhn hi Mn | i

nWn: _phg thanhmnhic®mr ljhthchimamigit hanh nhi
i'u t haphfhg m:pHn FWpHn Lw™ frpgha t hanhunmhh@ °n | |
trondg h3nh

Nheydhg h3gapfhgia t hanhubadgm’lng 4 i
Vi °n nuhcit® nmn hlui® nv ¥anh gviglin un lyib°cm B cithanh
nhi °un (14G.n h

Ta okhah bgbo hcE8nchn € s au:

1 pz -176.5
2 pz 176.5
3 cz B@.3865
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4 ¢cz 6.875
5 ¢z B.387%
& cz B8.455

Theo nHAGkhdd oo he Smtiphtg /AmHiphshg25a g, L
caocact nhu°tthg it hBil hgdbtBs ®. c- b8&n k2nh
bdag b&§n kzranhvirgiwounihic ®, 3865 ¢ m| trokgfcah tr
vi°n nuhii °m8&ni k2nh |7 _Gmdty fhcin vifnB& © k 2 n
bdag b&n k2nh _aybafp Wwe€lngo,hi387d cm v~ 0

Phan dau thanh nhién liéu

Phan gitta thanh nhién li¢u

Phan dudi thanh nhién liéu

H3 ®h C8&rcgapmt t hanhu nhi°n 1
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H3 dtiC8mOmHb h3c{m)h v «lBtb cre°Fnigi g o)
TNLHN

Nhey thtcel I[pmitgiaca t hanhu nlhd Wne khiih
b&ofu tittnnhicBg inhibi ph?2 akitn g e, trong mbtr, s
3, p hizmkbph®r@2 v  Hphhal; v liu | 72 (thD®@1) c -kh'i
lI"@g ri°ng 3" 10,7 g/ cm

11 -18.7 -3 41 -2 u=1 imp:n=1

Cell2pfnl gia c8c vi dlg nhshibciph? a tutrod g
tr°H @M v inR2vdlide © kh?2 Hel i :

22 -8.1786e-3 -4 1 -2 u=1 imp:n=1

Cel | Pgila~ c@hc vianvibkv °trhalnihu giibhFhe n
b i p hZ aHmg3o ph2abtrt 5 ,0nghbmd mmku2dva li u
trong cell 3 |7 kh2 Heli:

32 -8.1786e-3 3 -5 1 -2 u=1l imp:n=1

33
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PPhvy bc t hanhu nlz€rftm A gicellad, gbihthbi ph? a
n g o "Hitr, 5n, ph2 dbtrts ®ngtHn® 1 mmkb2dv@liu |+ Zr
1%Nb ©ci- hkgh ri °ng 3~ 6,55 g/ cm

4 3 -6.555 -6 1 -2 u=1 imp:n=1

Cii c%ng ¢phfnl kdtmg tgi an b°nu nlg® i tt
t h~ nphh2ta rH@ro6,i thb° 4 imi2pv@liu | ¢ n €
84 -1 6 u=1 imp:n=1

Ti/p theo, pfn fU' t h a nlhusBlhd ° mi ng@lBhc § b mh3enh  h
v ' c Scapifnefful t hanhu nlh@thim Itir odlg h3 nh

a b

H3 MhC8cHwmh3c(lm)h v @ FfUc elhlan(hbn)n hi ° n
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V3 trong MCNPBhHh ghhtcg méwo- Wihth _pgg |, xo
(N3 trongphtm vi gi amtbphn g 3 2Hbph¥g 30t r ° n 1183 mi* W} c hi
n"ybmua. Ngo”"i ra, do kh(Qkd cbedgackSicng
t h"phfhp h2 a _dnmtfpmng8ly ~ LenBV gapfnlfu t hanhu nhi °
n°o§phfni y "E®VEmMt c8oalg t Eiigg grdngh 3 ©.h
Pimvigia c¢c &phqms 30 v~ 3lctilrdoinnghtm, tuy n
khing c-chham@ExE&ke n fnvalhu plhi ° dhngiuam”™ ., n-
gils phfn L - dlcu  Iv# 196Nb.

Theo nH#Bnlgorh e 8¢ M@, « & Sk'h ad § Qg
h3nbc hHcll t h” nfn fd° b hph husBth@ ° &k hlai  B§o tr
inputca MCNP5 nh€ sau:

38 pz 2081.3

31 pz 281.7

32 pz 188

34 rcc @ 8 201.7 @ @ 8.5
35 trc 8 B 282.2 8 8 8.15
36 rcc BB 282.35 8 8 8.4

37 rcc B @ 282.75 @ @ @.15 @.38
33 trc B @ 2082.9 8 8 8.3 8.38 8.3

Trong LH35vB88clim hegntt néth;3x4,8§8c36m v"™ 3
tr. (rcc).

Sau L -TceclS8lc lkdhai b§ocdl@etl pnfn4d @ hke& tr

canmbphngs 32, p haHephg® 30 v ~° b °Hiir € 5.9dligu m
ca cell 40h0M2): kh2 Hel i (

B.38
8.38 8.3
8.3

48 2 -B.1786e-3 32 -5 -38 u=1 imp:n=1

Cell42bgiihthbi b°n Hitg®, i b mMnkt, Gonghmka tr °
phing 2 v impbbRg30de®liu | ©  Zr (thdm3t % Nb

42 3 -6.55 5 -6 2 -38 u=1 imp:n=1

C8&inhi L& 'nth ngihcelladd. Bell 44bgiihthbi b°n tro
miutr 3, ph2lphhg° 2 minpupRe32dweliu | ° t h®p kK
g (thTm6). Cell$§ 39bgiihthbi b°n Htgs 3i, Mm°nktrrsong n
5, ph2twphthg® 2 m " inthphRag dE2 | ° ving kB n

'nhvv "™, bve thanhuch&ai Rim2 | Hel i
44 6 -7.9 -3 2 -32 u=1 imp:n=1

39 2 -8.1786e-3 3 -5 2 -32 u=1 imp:n=1
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Cell41bgiihthbi ph2a Btros 6 r omiy2Haph g° B O mv ~
ph?2 ameg@ipng3l;vdliuga cell 41 1" Zr + 1%Nb:

41 3 -6.55 38 -6 -31 u=1 imp:n=1

Cells 45bgiihthbi b°n trongtc8&; h3Bh Mm°m
h3 nh34;86 3w " giipfon v rphihgm 31, wdliuga cel | 45
+ 1%Nb. Cetibl t 46 nlpehB a bHStm 6 dgiap piplgn mh & ¢
cell 45\ li u | “c (thDre4):

45 3 -6.55 (-34:-35:-36:-37:-38) 31 u=1 imp:n=1

A6 4 -1 31 -6 #45 u=1 imp:n=1

Cii cihng,Luli thashenhkihcan IkpSmput¢a ong
MCNP5. B ¢ Hbm h3avh It Sccapgre Ilu!i t hanlo@whhni °n |
trongl2h3nh

43

47

H3 lh C8c h¥dc(lm)h v: oFrc lLwedil t(hdnh nh
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Te€hngh®©efnpft t hanhu,nhdd nkhing c- @®ht!ng
k2chctbalo fm°lhulpih t hachH @nwimtn cl€ioclg t €€ng
ofhging nhe THe&MHN Lyada it kanhu @bi'lt@l Tvd t
li" u Zr + 1%Nb.

Da o nh32a, nglbphiigsml vibtr 6 L« Lkéhai b §c
tr°n,bc@&cnimekhai b&§8o nh€e sau:

A8 rcc B 8 -176.5 8 8 -1.8 8.455

41 trc B8 8 -178.2 8 8 -8.5 8.455 8.4
42 rcc B8 B -178.8 8 8 -1.4 B.35

43 trc B8 8 -188.2 8 8 -8.3 8.35 8.2

TronglbL40mv "™ HIUR, Ic&oc g wm™ 43 Jt° c8c

Cell 48 Lyaipthtanhubdiihthrbil ik rronghc§ec
40; 41; 42 Vvgiihdhdi OQdAdfrbpdFsbl, b°nHtron
tr s 6 v~ _pphfa ob &celtd43;dliu 1. c n€
-6.55 -1 (-48:-41:-42:-43) u=1 imp:n=1
-1 -1 -6 #4143 u=1 imp:n=1

Trongicfc8§c ‘mél Inghoa thatiQftmlie linfverse Il i
(u=1)Xu vémqglentrng iwi neutron | 7 1 (imp:n=1

314H3 nhcXhg trung t@mbng”™ k°nh d

Trongmt BNImten.g trunIB ngonk ¥an'hm@ d” " nh cl
c8§c tHydnnbutrdancah thng Qkhivi viov.b C8g¢ nQ@ yc L
k2 chcdgifmg@hau v~  tchl ct¥nYgcc M@t htongl3. h3 nh

Da v~ ol3hmonhtrung t®m twg ¢k® nh h Thaih t
h3 nHh htnfn g'lcentlh nghoa nh€ sau:

19 ¢z B.63

28 cz B8.55

CS8§c midltig trung tnohm, mg®ao dntcello bbi i hth
biphfn khtng gi atr © 20ncelk10 lognighthmdi ph2a b°n
mHutr, 20 bv'n  t bl AQviwdliu | Zr + 1 %fhb .k hGenlgl
gi an ph?2ak® 19vivddia” il ciHOP
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19

Cell 9

Cell 10

Cell 11

H3 i Cé&c hn¥favh |kt 8&ca cel |
‘ng trung tnchmimg€ k°nh L
Cg&c cell 9¢ WIOarngtpdndutnth@® s au:

9 8 -28 u=3 imp:n=1
18 3 -6.55 -19 28 w=3 imp:n=1
11 4 -1 19 u=3 imp:n=1

THicCc 8§c c &kt ndm:dn® wgy tr u@dhuyt Diversé3
(u=3tfmaquantrng iLi neutron |~ 1.
3.1.5:H3 n Bc phln giva cva BNL:

Mt BNLlctli €t h"3nlh2 tt hanbtchmhicgrc Iviign nh
UD:c¥%ngme' ng trung tOdn vhi@,18BNMBghhddh |
gi §c J] Wist tphg ~¢dé t ralBblL bBag MCNP5taphis d ng dil
tr Yoglm gi 8c.

Tr€ ti°h, kthai pH@E®mgs s mhwbgt b  nhhhs
Lc g iQB8.c Rh€hn g, npgh 8p8§ cx Cpyh @iphRyg Wtdb A{ngh, ¢ m
g i § cc vill éhi ti/} trong[6 trang 907 94].

C8 ¢ Huphhga, b,c,d, ef (B4 tbm °mhglc gi §catkbong
phing Ox Yhgreh€:ds au

aw Mow 0 p Mo m 0
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b: ® WVow 1 p Vo m 1

ccow Mow 0 p Vo m zn
d & Moo 1 p Mo m 1
ew - -

fio - -

H3 ik

Nhey,da Vv o <c8c

pheramgkhaeln g nSahc @c

thanh ‘mpEP 2715 chkphhgungnc gl BABK &

'n h

nghoa nh€ sau:

7 p11.73205 @ 1.275
8 px ©.6375

9 p -11.73285 @ -1.275
10 p 1 1.73205 @ -1.275
11 px -0.6375

12 p -1 1.73285 @ 1.275
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(0, )

' (r cos 30, r sin 30) |

10

t hthglhc ngi §c

C &tphontb

b g eHHbi5 c Buphing

H3 ik

9,:vd Il @ ; 11

8 ;

c etlnmkfh

L 7 ;
ced(m4) Saud -

Khi
trong

L 'ng

(1 at =2 runiverse 2 (uxR). Tasd n g

g bc nghi€8 cl

b2

hag hb a

WD ra ra trneh tedi

2 3
X )

C -

f

t h e o, 23ppHreth thep

p HpBmmvigt -k 1/phL 11

phfnt t heo

t heov p Hi€hintige o/ ) p tpi@h n g

ph<ehmbmyit -1 1/l 11

vit O

z

anrgh tmhuin°gn tI©

-

H

t

t heolWnAite\hinig2 z9 § ¢

0
k°n'imh L mg@ong BNL. Fm quan irng ¢ a

(imp:n

c e lil i neutrdn Bag 1

=1).

-11:11 @:8

22222222222222222222212712
22222222222111111111112
22222222221111111111112
22222222211111111111112
22222222111111111111112
22222221111111311111112
22222211111311113111112
22222111111111111111112
22221111311113111311112
22211111113 111111111112
22111111111111311111112
2117111311113 11113111112
211111113111111111111272
21111111111131111111222
211113111311113111122272
21111111111111111122222
2111113111131111122222712
211111113111111122222272
2111111111111 11222222272
211111111111112222222272
2111111111111 222222221272

2 fi11=-11:11
211111111111222222222272

lat=2 u=

-7 18 -8 11 9 -12

-1

54

=1

222222222222222222222272imp:n
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Ngo i rfatth o hr Qmhbcg8acs WYi i htheell5¢ - L ¥ng 31
thanh ‘ohi 18 Xkthnghl dg t r un ¢ $tc@m bao gm 6
mbphgtth t h " nle lgiQGlkni3tn h ABNb ¢ Hphg m
tr°n_ iviWi/gise8 u p h €©h Rghy soAgrsbng.wrtr, cOzthb t h ™ nh
bQmHuc as ( h 23 n,ch frebyh "iL ¢ 8§ c p h @bphlgg atbrcddaedn f m
L& ntuw °amg bp h €hxoaytrpthas pOztheochy kTngh it
g- co°tadl’'& c§c tprhd@hmgnh€ sau

a o ® 0 Mo p T N
boviow @ Vo p m A
c o®w ® N Vo p 1 Zn
do Yok o 0 Mo p m 1
e @ - -
f @: - -

A

H3 Mt S§ u Hbph™ g MBOMKLC as

Thay p=23,7cm tromtaccke® uppghBign dqnbQ 1t 3 n|
mtuc as v I & ‘nth  ntphgiainputn h€ s au:

13 p 1.73205 1 @ 23.7
14 py 11.85

15 p -1.73205 1 @ -23.7
16 p 1.73205 1 @ -23.7
17 py -11.85

18 p -1.73205 1 @ 23.7
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Cii c¥%nkpphth'g mr Haphdvg . idn€ec€khai 8o tr
inputn h€© s au:

43 pz 212

Nheyy ta c-clpebicd 5yi@maquantrng’iVi
neutron | 7 1.

3. 1. 6: XcHA m hdbhn hi Mn | i

PFn fUU. B NLmte - chitifphcth v Iunhiri t h:® Qg2 ¢t hn
the, d3twvongh krh "yl dhgmt ¢ §coghnggQh3 nh d§ng
phfn fUBNLNn hter on Achmimg 1

nfu ti €lhnht an gsh Qralkb c € ¢ bWt  cpghld Im t Hlhg
h3nke hhe td7ongr b#lgththy mly trung t O v~
hehgbgiihthbi b°n Htr 44 g #upfling md 7. i mFuphhge
45. Ngoo,’n alaovmbcl ~ v¥%ng blhlilihtgbigi ahn ngo
mtutr, 4 4, b °mtutt 4 6 n g tHupliRy 50m © | idnBbph3hg 45 vi vd
iu | th®p kh'ng g

H: ih C@uthd nbvh c Spbfn WBNL 1
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