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Tom tat: Khi danh gia vé an toan cho nha may dién hat nhan, vin dé dugc quan tam nhat
trong trudng hop xay ra su ¢b nghiém trong chinh 1a muc d6 va ham luong phéng xa,
thudng dugc goi V6i céi tén 1a so hang ngudn, phat thai tir nha may ra moi truong bén
ngoai. Viéc nghién cau va phan tich bai toan s6 hang nguén c6 y nghia quan trong trong
cong tac phong chong va tring pho su ¢ hat nhan. Bao céo s& bude dau tim hiéu phuong
phap danh gia s6 hang ngudn va cac con duong dan tai ro r s6 hang nguén ra ngoai moi
truong. Bén canh do, bao cio sé trinh bay két qua so bd vé phan tich danh gia s6 hang
ngudn cho 10 phan tng thudc thé hé 11+ PWR900 cua Phap — di duoc cai thién vé mat
thiét ké dé nang cong suat 1én 1000MWe véi tén goi 1a CPR1000 va duoc xay dung tai
nha may dién hat nhan Cang Phong Thanh ciia Trung Qudc, khi xay ra dong thoi sy ¢b
Mat chat tai nhiét (Loss of Coolant Accident — LOCA) va Mat hoan toan ngudn dién
(Station BlackOut — SBO) bang chuong trinh MELCOR. Két qua nghién ctiu cho thay,
sau 24 gio ké tir khi sy ¢o xay ra, day thung 10 van chua bi hong, tong lugng Hydrogen
duoc tao ra khoang 400 kg, tong luong san pham phan hach phéng xa dang khi 1a 15 kg,
trong d6 c6 khoang 12.8 kg 1a nhém khi hiém (Xe) phan bé cha yéu trong nha 10.
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Abstract: The most concerned during severe accident in a nuclear power plant is
intensity and concentration of radioactive materials, known as source term, released to
environment. The study and analysis on source term have an important role in severe
accident management procedures. The paper study on source term issue with two key
contents: 1) Source term evaluation method; and 2) the impossible ways release
radioactive material to environment. Additionally, the paper present the primarily results
on source term analysis and evaluation for French PWR900 - which was imported to
China and improved to have a net power output of 1000 MWe, known as CPR1000 built
in Fangchenggang Nuclear Power Plant during Loss of Coolant Accident along with
Station Blackout by using MELCOR code.
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1. Téng quan vé danh gia sé6 hang ngudn
S6 hang nguon c6 thé dugc dinh nghia 1a mirc do, hinh thuc, cach thie phat thai va cac dang
hop chét héa hoc va vat chat phét thai tir cac nguon phong xa bén trong va bén ngoai vo thiing 16 phan
ng. Luong s6 hang ngudn duoc tao ra phu thudc vao ndng do chit phan hach, thoi gian hoat dong va
chu ky, cong suét hoat dong va din bién su 6 ... [1]. S6 hang ngudn cd thé dugc giai phong tir nhién
liéu hat nhén trong qué trinh gia nhiét, cdc nguyén vat liéu trong vung hoat hoac tir cAc phan ng cua
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cac chit néng chay ving hoat véi cac thanh phan vat liéu bé tdng khoang nha 16 (Cavity) trong céc
truong hop su cd.

Trong vai thap ky qua, trén thé gisi da co nhidu nghién cau vé danh gia s6 hang ngudn cho ca
nha may dién hat nhéan ciing nhu cac 10 phan @ng nghién ctru trong truong hop xay ra sy ¢ dan dén
néng chay vung hoat, véi cac chuong trinh thi nghiém nhu Phebus FP [2], STEP [3], ISTP [4] ..
cung véi do 1a cac chuong trinh tinh toan s6 ciling duoc phat trién dé thuc hién cac bai toan danh gla
va van chuyén s hang nguén nhu chwong trinh MELCOR [5] duoc st dung dé danh gia sé hang
ngudn cho cac nha may dién hat nhan & Hoa Ky sir dung nhién lidu co d6 1am giau cao va nhién lidu
MOX véi nhiéu kich ban sy ¢ trong d6 tap trung xoay quanh hai kich ban sy ¢6 Mat nguén dién
(SBO) va sy c6 Mt chét tai nhiét (LOCA), chuong trinh ORIGEN2 (Mirza et al. 2010) dugc st dung
dé danh gia s hang ngudn cho 10 phan ng nghién citu 6 1 cua Parkistan, hay chuong trinh MAAP
(Lee and Yu-Chih, 2008) duoc su dung dé nghién ciu s6 hang nguon cho nha may dién hat nhan
Washington. D6i véi nha may dién hat nhan Trung Qudc, bai toan danh gia sé hang nguon phat thai ¢
bén trong thung 10 phan ung cho nha may dién hat nhan sir dung 10 phan ung nuéc &p luc 600 MWt
duoc thuc hién bai Huang (Huang et al. 2010) véi cac kich ban sy ¢6 Mat ngudn dién (SBO), Mat
nguén nudc cap khan cap (LOFW) va Mat chat tai nhiét do v& 16n (LBLOCA). Déi véi 10 phan tng
&p luc nu6e nang & An Do (PHWR), s6 hang ngudn duge danh gia boi Chatter jee (Chatter jee et al.
2010), bang cach két hop nhiéu chuong trinh tinh toan: chuong trinh ORIGEN2 dé xac dinh sé hang
nguon du trir, chuong trinh SCDAP/RELAPS dé phan tich thay nhiét, ASTAC cho bai toan van
chuyén, CONTAIN danh gia s6 hang ngudn bén trong toa nha 16 va COSYMA dé danh gia liéu chiéu.

O Viét Nam, c4c nghién ciru danh gia sé hang ngudn da duoc thyuc hién trong nhimg nam gan
day, nhung chi 12 d4nh gia sy phat tdn phong xa trong khong khi tir cac su ¢d nha may dién hat nhan
cho dy &n Ninh Thuan ciing nhu cic nha méay dién hat nhan Trung Quéc xay dung gan bién giGi voi
gia thiét vé ban dau ham luong chat phdng xa phat thai tir 10 phan tng ra, chir chua tap trung vao
danh gia s6 hang ngudn cho kich ban sy ¢ cu thé dan téi nong chay ving hoat va c6 thé hong vo
thang 10 phan tng dan téi phét tan phong xa ra moi truong bén ngoai.

Vi vay bai béo s& tién hanh nghién ciru va du bao s hang ngudn phét thai vao khong gian bén
trong thung 10 phan tng va ra bén ngoai thung 10 phan tng cho cong nghé 106 CPR1000 cua Trung
Qudc tham chiéu tir két qua nghién ciu cho 10 PWR900 cua Phép [8] véi kich ban su ¢ Mat chat tai
nhiét do v& 16n (LBLOCA) xay ra dong thoi véi su ¢ mat hoan toan ngudn dién (SBO) bang chuong
trinh MELCOR.

2. MELCOR véi bai toan sé hang nguén

MELCOR duoc phét trién & phong thi nghiém qudc gia Sandia cho co quan phap quy Hoa Ky
nhu mét cdbng cu danh gia rui do cho nha may dién hat nhan, do viy MELCOR c tinh t&i bai toan su
phét thai cac san pham phan hach va su di chuyén cua chdng ra ngoai méi truong nhu mot bai toan vé
“sb hang ngudn” [6]. C6 thé ndi sé hang ngudn 1a mot trong nhitng san pham chinh trong toan bo céc
tinh toan su c6 cia MELCOR va n6 duoc str dung dé tinh toan hau qua sw cd va la dau vao quan trong
trong danh gia rui ro xac Suit. Cac tinh toan Ve qua trinh thuy nhiét va thoai hoa vung hoat trong
MELCOR dé hd trg cho tinh toan vé sb hang nguon.

G6i RadioNuclide (RN) trong MELCOR tinh t6i su giai phong va qué trinh van chuyén cua cac
son khi va san pham phan hach trong qua trinh su ¢d, nhitng nhén té dic biét quan trong trong viéc xac
dinh hau qua rai ro. Trong khdi cac san pham phan hach tir 16 phan wng thi c6 ca cac san pham phan
hach phéong xa va cac manh phan hach khéng c6 tinh phdng xa. Tuy nhién dé tinh toan va mé hinh hoa
dugc khdi lwong va sy van chuyén cua cac san phim phong xa quan trong thi can phai mé hinh héa
duoc qua trinh chuyén khéi ciia ca cac thanh phan san pham phan hach khéng c6 tinh phéng xa nhung
c6 anh huong téi khdi lugng nhan phong xa. Do d6, MELCOR xir Iy dang phan tir cho tat ca cac san
pham phan hach ciing nhu mé hinh sy van chuyén cua tat ca khdi lugng vat chat khac bao gdom ca
nudéc, vat liéu 1am bé-téng, cac thanh phan vt liéu trong viing hoat ma c6 thé ¢ twong tac voi nhan
phdng xa. Va thay vi theo dbi tit ca cac dong vi phong xa, khdi lugng cua tat ca cac dong vi cia mot
phan tir dwgc mé hinh nhu mot khéi, cac phan tir co céc tinh chat hda hoc tuong tu nhau duoc nhém
Va0 clng mot nhom dé xi ly.

Ngoai ra MELCOR con tich hop rat nhiéu chuong trinh tinh toan dé xir Iy bai toan phat thai va
van chuyén so6 hang nguon cé thé ké dén nhu chuong trinh ORIGEN dé tinh sy du trir nh&n phong xa
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ban dau cho mdi 16p trong toan bo ving hoat va sy phan bé cua ching trong ving hoat, ¢ gitta nhién
liéu va vo thanh nhién liéu, trong khoang 10, trong nuéc, trong khong khi...vv; CORSOR dé tinh sy
giai phong nhan phong xa tir cac vat liéu trong vung hoat; VANESA tinh sy giai phdng nhan phong xa
trong khoang 10 tir trong tac chat ndng chay ving hoat véi bé tong; MARREROS tinh toan qua trinh
dong hoc cua son khi, su ngung tu va bay hoi ctia c4c san pham phan hach dang khi; TRAP-MELT?2
danh gia toc do cua cac qua trinh.

3. M@ ta mé hinh 16 PWR900 trong tép dir liéu dau vao chwong trinh MELCOR

Cong ngh¢ 10 phan tng CPR1000 cua Trung Quéc thudc the 10 phan tmg nudc ap luc 11+, dugc
phat trién tar cong ngh¢ 10 PWR900 cua Phap, dé tang cong suit dién dau ra [én 1000MWe. Do thiéu
thdng tin vé cng nghé 16 CPR1000 vi vay nghién ciru nay sir dung cong nghé 16 PWR900 ciia Phap
dé nghién ctru va tham chiéu cho 16 CPR1000.

Lo phan (rng PWR900 caa Phap la cong nghé 10 phan tng nudéc ap luc 3 vong, mdi vong bao
gom mot doan 6ng néng (hot leg), mot binh sinh hoi thang ding, chan lanh (cold leg), bom tuan hoan
chinh (RCP), chan néng. Binh diéu ap (PRZ) dugc két ndi vai mot vong s 1 thong qua doan 6ng
dang ap (surge line). Vung hoat 10 phan tng bao gom 157 b6 nhién liéu va 48 bo thanh diéu khién véi
vat liéu hap thu 1a Ag-In-Cd. Cong suat nhiét cua 10 phan @ng khoang 2700 MW, &p luc cuaa hé théng
so cap khoang 15,5 MPa, bé mit truyén nhiét SG khoang 5000 m? va dung tich PRZ khoang 40 m3
(Bang 1). Van xa an toan (SRV) va van PORV duoc lap dat trong PRZ va duogc két ndi véi bé giam
ap (PRT). Cac van SRV ciing con duoc lap dit trén cac dudng hoi ndi voi cac binh sinh hoi.

Hé thdng 1am mat viing hoat khan cip (ECCS) bao gom: cac hé thdng cap nudc cao &p (HPIS),
ha &p (LPIS) cung vai 03 binh tich nudc trung &p (ACC).
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Hinh 1: So d6 node héa 16 PWR900

Khéng gian thé tich vong so cap cua 16 PWR900 dugc chia thanh céc khu vuc twong tng: thé
tich bén trong thing 10 phan g, thé tich caa vong tuan hoan s6 1 va s6 3 dugc gop vao lam mét va
dugc goi 1a vong 1; va thé tich vong tuan hoan s 2. Thé tich khong gian bén trong thing 10 phan wng
dugc chia thanh 6 thé tich hitu han duoc dat tén sé twong (ng véi cac khu vuc (Hinh 1): Tuu thong
dudi day thung 16 (106), khu vuc downcomer (105), khu vyc bypass (102), khu vuc ving hoat (101),
khu vuc luu thong phia trén ving hoat (103) va khu vuc nap 10 phan g (104 Cac thé tich hiru han
dugc két ndi véi nhau boi cac duong dong (FL) duoc minh hoa bang cac duong thang két ndi cac thé
tich voi nhau. Céu trdc vang hoat va khu vire day 16 phan Gmg dugc chia thanh 4 vong dong tam theo
phwong ban kinh 16 dwoc danh sé tir trong ra ngoai va 15 béc theo phuong truc 16 dugc danh sé tir
dudi Ién (Hinh 2).



Theé tich cua cac vong tuan hoan dugc md hinh giéng nhau, dwoc chia thanh céc thé tich hiwu
han twong ung véi cac thé tich cua doan 6ng néng (HL), thé tich cac b6 6 dng trao d6i nhiét dugc chia
thanh hai thé tich hitu han ung véi 15i vao va 16i ra cua bd 6ng, thé tlch trung gian chira bom tuan
hoan ndi dau ra tir binh sinh hoi v6i doan dng lanh va thé tich cia doan 6ng lanh.
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Hinh 2: So d6 node héa cau tric ving hogat va khu viee day thing 1o

Hé thong binh diéu ap bao gom doan dng dang, binh diéu ap va bé xa ap duoc md hinh bang
cac thé tich kiém soat CV va duoc dat tén tuong Gng lan luot 1a 401, 402 va 410 nhu trong Hinh 1.
Binh diéu 4p duoc két ndi véi bé xa ap bang 02 dudng dong cung véi hé théng van giam ap (PORVS)
va hé théng van an toan cua binh diéu ap ciing duoc md hinh trong tép dit liéu dau vao (Hinh 1).

Thé tich thugc vong thir cip cta binh sinh hoi dwoc chia thanh cac CV tuwong ung véi cac khu
vuc downcomer, khu vuc boiler, khu vuc tach am (separator) va khu virc dinh ctia binh sinh hoi (SG
dome) tuong tmg dbi véi vong 1 1a cac thé tich kiém soét 151, 152, 153 va 154; @i véi vong 2 la 251,
252, 253 va 254 nhu dugc minh hoa trén Hinh 1.

Puodng hoi chinh tmg vong 1 va vong 2 dugc md hinh thanh cac thé tich kiém soat 155 va 255,
tuabin duoc mo hinh bang thé tich kiém soat 156. Cac hé thong van céach ly va van an toan cho
duong hoi chinh ciing duoc mé hinh trong tép dit liéu dau vao.

Hé thng cip nude an toan thu dong bao gdm 3 binh chira nuéce dugc nén & &p suit 4.48 MPa
dugc mo hinh bang céc thé tich kiém soét trong d6 binh 1 va 3 dugc gop thanh CV610. Nhéanh cé két
ni voi binh diéu ap 1a CV620, cac dudng dong cing véi cac van kiém tra két ni cac binh tich nudc
trung ap véi cac dudng chan lanh ciing dwoc md hinh trong tép dit lidu dau vao.

4, Piéu kién ban du va dinh nghia kich ban
4+ Diéu kién ban diu

Céc thong s6 ddu vao dé tién hanh xay dung dugc mo hinh mo ta hoat dong ciia nha may bang
chuong trinh MELCOR. Dieu ki¢n ban dau dé co the gia dinh cac kich ban ti€p theo ¢ thé xay ra dé
la cac tham s6 chinh ¢6 gia tri 6n dinh va duoc so sanh vai gia tri thiéet ké.

Bang 1: So sanh cac tham sb chinh

Céc tham so6 Gia tri tir chwong | Gia tri thiét ké
trinh MELCOR 8]
Cong suét nhiét caa 16 phan tng (MW) 2900 2775
Ap suét mach so cip (MPa) 154 15.51
Nhiét d6 16n nhat ciia nudc tai chan lanh (°K) 560 564.7
Nhiét do trung binh cta nudc tai chan nong(°K) 592 601.6
Luu lugng khéi cua nuéc qua viing hoat (kg/s) 15500 13734




Ap suét trong binh sinh hoi (MPa) 6.04 6.6

Luu Iugng khdi ctia hoi tai 18i ra binh sinh hoi (kg/s) 520 516.6

*

Dinh nghia kich ban

Kich ban duoc lya chon dé nghién ciru trong bai bao nay 1a s ¢6 mat chat tai nhiét do va 16n

(LBLOCA) xay ra dong thoi voi sy ¢b mat hoan toan nguon dién (SBO). Gia thiét chinh cho kich ban
nay dugc dua ra dudi day:

5.
*

Sy ¢ mat chét tai nhiét 1a do xay ra v& dat d6i doan dng lanh & vong tuan hoan chira binh
diéu ap voi duong kinh vét v 12 698.5 mm;
Su ¢6 mat hoan toan nguédn dién dan tgi toan bo hé thong an toan cha dong khéng hoat dong,
hé thong may phat dién, cac hé thong pin du phong khong hoat dong ngoai trir cac pin cho hé
théng van an toan cua binh diéu &p va c4c van an toan cuaa binh sinh hoi;
Hé thong cap nudc khan cap cho binh sinh hoi khong hoat dong;
Khong tinh téi sy mat nude do rod ri & vi tri chén ciia bom tuan hoan vong so cap;
Ap sut trong binh sinh hoi dugc diéu khién boi hé thdng van an toan dé duy tri 4p suat dudi
6.7 MPa;
Do xay ra v& 16n, &p suit cia mach so cap giam nhanh chéng vi vay bo qua vai tro cua cac
van an toan & binh diéu ap trong kich ban nay.
Hé 3 binh tich nuéc trung &p (ACC) hoat dong khi ap suat vong so cdp roi xudng dudi
nguong dat khoi dong cua hé 1a 4.48 MPa.
Thoi gian md phong su ¢b 1a 24 gio

Két qua va thao luan

Phan tich dién bién sw co

Nhu d3 dé cap ¢ trén, bai bao nghién cau kich ban s ¢ LBLOCA va SBO trong 24 gio, dién

bién kich ban sy c6 duoc dua ra trong Bang 2 du6i day.

Bang 2 : Tién trinh dién bién sy cb

Céc su kién Thoi diém
Su c6 bat dau 10.0s
Dung 10 10.1s
Dung bom RCP 10.0s
ACC dugc kich hoat 39.0s
Thoi diém ACC hét nuéc 65.0's
Bt dau oxi hoa vo boc thanh nhién liéu 2.3 gio
Vung hoat hét nugc 6.9 gio
Bat dau giai phong san pham phan hach ra 2.4 gio
ngoai vién nhién liéu
Vit ligu bat dau néng chay va di chuyen 19.4 gior
Xuong day thung 10
Tong lugng H2 tao ra 397 kg

Khi sur c6 xay ra, 10 phan tmg dugc dirng hoat dong do d6 ma cong suét 10 giam nhanh vé mirc

cong suét nhiét sinh boi qua trinh phan ra. Do vét vo 16n, &p suét bén trong 10 phan Gng giam nhanh
toi gia tri bang ap suat bén trong ham 10 (Hinh 4), ctng véi d6 1a mot lugng nuéc 16n thoat ra khoi
vong so cap thdng qua vi tri vo (Hinh 3).
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Hinh 3: Téc dg dong chat tai nhiét xa ra nha 16 Hinh 4: Ap sar vong so cdp (mau den) va thir
qua vét vor cap (mau do)

Viéc mat hoan toan ngudn dién, dan tsi cac hé thdng an toan chu dong bi vo hiéu héa, do vay
chi con hé théng an toan thy dong dong vai tro lam mat khan cap cho ving hoat. Do ap suat trong
thing 10 phan &ng giam nhanh, vi vay thoi diém cac binh ACC duoc kich hoach dién ra sém - sau 40
gidy sau khi su ¢b xay ra (Hinh 5), thoi gian cip nuéc cua cac binh ACC kéo dai trong khoang 20
gidy da tai lam ngdp vung hoat, nhung tuy nhién qua trinh tai lam ngap khong kéo dai dugc lau khi
ma cac binh ACC hét nudc, luong nudc bén trong ving hoat giam dan va sau khoang 5 gio thi viing
hoat hoan toan hét nuéc (Hinh 6).
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Hinh 5: Toc dg dong phun cua hé tich nuéc cao ap Hinh 6: Muzc nweéc trong vung hoat

Do chi c6 nuéc cap tir cc binh HAs, do vay ma lugng nuéc cap bo sung khang thé duy tri viéc
lam ngéap ving hoat, muc nuéc trong ving hoat giam dan , c&c ciu tric vang hoat bi ho va nhiét do
bit dau ting. Dudi diéu kién nhiét 46 cao va tiép xuc truc tiép v6i hoi nude, cac qua trinh 6xi hoa bt
dau xay ra ¢ thoi diém khoang 2,3 gio (Hinh 7), va tdng cong khéi luwong H2 duoc sinh ra sau 24 gid
vao khoang 400 kg (Hinh 8).



Te+ll : : . : . 400

LI I I A
r
4
i
/

300 - MDMH%TOT B

]

S detll - - I /

Ge+11

Se+11

g
Masgs (kg)

nergy

o 3e+ll— —

2e+114 - |
100 7 =

o— WY aRNSAIRARRRNENS \}MH_‘Hx I 7 ﬁ//

0 5 10 15 20 25 30 o
Time (hrs)

. . . . \ \ .
o] 3 6 9 12 15 18 21 24
Time (hrs)

Hinh 7: &) Tong lrong nhiét tir qua trinh phan  Hinh 8: Tong lwong Hydrogen dwoC tqo ra tir qué
hach va phén ra@ (mau do); b) Tong lwong nhiét  trinh oxi hoa trong vung hogt
sinh ra tur qua trinh oxi hoa

Céc phan tng oxi hoa déu la cac phan ng téa nhiét, da gop phan lam gia ting qua trinh dét nong va
pha hay cau tric ving hoat. Sau 19.4 gid hdn hop vat liéu ving hoat bat dau di chuyén xuéng khu vuc
day thung 16. Sau 24 gio khdi lugng nhién vat liéu ¢ khu vuc day thung 16 gan 45 tan (Hinh 10). Két
qua md phong cho thay sau 24 gid chwa xay ra hién twong hong vo day thang 10.
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Hinh 9: Nhiézr d¢ thanh nhién liéu ¢ vong tam Hinh 10: Khai lwrong vdt liéu nong chay vung hogt
thung 10 di chuyén xuong day thung lo

+  Danh gia s6 hang ngudn thoat ra kheéi thung 10 phan @ng

O giai doan dau cua dién bién sy cd, viing hoat bt ddu bi mit nudc, nhiét do vién nhién liéu
tang 1én dan téi hién twong phong vo thanh nhién liéu lam duat gay vo thanh liéu tao didu kién cho cac
san pham phan hach ¢ dang khi thoét vao trong khong gian bén trong thung 10 phan ung va sau do la
di vao khong gian bén trong toa nha 10 thong qua vét v&. Két qua mo phong cho thiy, cac chat phéng
xa dang khi bat dau di vao khong gian bén trong thung 16 & thoi diém gan 3 gio sau su ¢d. Sau 24 gid
md phong, céc két qua tinh toan dy doan khdi luong cua céc son phéng xa phat thai vao khdng gian
bén trong thung 106 phan tng va ra toda nha 16 dugc dua ra trong cac hinh v& dudi day.

Hinh 11 va Hinh 12 chi ra téng lugng son phdng xa c6 trong mdi trudng nudc va khong khi cua
nha 10 chi khoang 2.2 kg trén tong khoang 15 kg tong cac son khi phong xa va sam pham phan hach
dang khi c6 tinh phéng xa. Tuy nhién khéi lugng nay chua tinh téi lwong son khi va khi phéng xa
bam trén cac bé mat cAu tric nhiét nhu vé mat vé cac cau tric hé thong, tudng nha 10.

Hinh 13 dén hinh 18 biéu dién tong lwong cac nhan phong xa dugc giai phdng c6 trong thing 10
va trong nha 10. C6 thé thay rang, hau nhu tat ca cAc san pham phan hach dang khi dwgc thoét ra tir
nhién liéu viing hoat & nhiét do cao. Trong diéu kién méi truong oxi hda va sy gia nhiét nhién nhién
liéu trong viing hoat thuc day qué trinh giai phong Cs, | va céc hop chét d& bay hoi nhu Csl, CsOH,
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do vay lugng CsOH va Csl duoc tao ra sau 24 gio vao khoang 6.5 Kg va 1.2 Kg, phan b6 chi yéu
trong vong so cap va luong I duoc tao ra chi khoang 2.6 e-4 Kg, tuy nhién vi hau hét cac dong vi
phdng xa cua Cs va I déu duoc giai phong trong qua trinh sy ¢d nang, nén viéc phan tich va danh gia
cac nhan phong xa nay la vo cung quan trong trong bai toan lién quan toi s6 hang ngudn. Luong cac

nhan phdng xa Mo va Te giai phéng chu yéu thdng qua qué trinh oxi héa vo thanh nhién liéu vao
khoang 2.3 kg va 1 kg.

Hinh 11: Téng lwong phong xg bam trén
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— Radloactive mass of CsOH in primary system
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Hinh 14: Tong luong cua CsOH trong vong so
cap vanhalo
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Hinh 16: Tong lirong Te trong vong so' cap va
nha 1o



— Radioactive mass of Csl in primary system

0.8} |— Radioactive mass of Csl in containment ,/\_/J_- .
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— Radioactive mass of Mo in primary system

— Radioactive mass of Mo in containment
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Hinh 17: Tong lirong Mo c6 trong vong so capva  Hinh 18: Téng heong Csl trong vong so cap va
nha lo nha lo
6. Kétluan

Phan tich dién bién sy ¢6 va danh gia s hang ngudn 1a mot trong nhimg budc dau tién trong qua
trinh nghién ciru vé sy giai phong s6 hang ngudn trong toa nha 16 cua nha may dién hat nhan nham hd
trg danh gia sy phat tan nguon phong Xa ra ngoai moi trudng trong cac diéu kién sy cd, c6 nhitng du
bao V& an toan buc xa cho ngudi dan va méi truong 1an can nha may.

Béo cao da dua ra dugc cac thong sb chinh quan trong lién quan t6i qué trinh thoai hda ving hoat
va phat thai phong xa trong truong hop su ¢d mat chét tai nhiét xay ra dong thoi véi kich ban mat toan
bo cac ngudn dién cap cho 16 tham chiéu PWR900 nhu thoi diém ving hoat bét dau bi thoai hoa &
thoi diém khoang 2.3 gid, cac phan tng oxi hoa thanh nhién liéu bt dau xay ra, san phdm phan hach
bat dau phét thai ra ngoai nha 10. Tong luong son phong xa va san pham phan hach phéng xa dang hoi
thodt ra trong vong 24 gio sau su ¢b ¢& khoang 15 kg trong d6 khoang 12 kg 1a nhém khi hiém, con
lai 12 nhoém san phan phan hach d& bay hoi nhu I, Te, Mo va hop chat CsOH, Csl.

Tuy nhién, cac két qua dugc dua ra trong bdo céo ndy chi méi dan ching duoc kha ning mo
phong cia MELCOR cho bai toan phan tich s6 hang nguon trong cac diéu kién su ¢b chir chua thé
dua ra duoc cac két qua dy doan chinh xac qua trinh va hanh vi cua sé hang ngudn trong diéu kién
kich ban dugc gia dinh vi trén thuc té, d6 tin cay két qua tinh dugc phu thudc 16n vao dit lidu dau vao
cuia cac thong sb thiét ké chi tiét cia mot nha may dién hat nhan. Py 1a nhitng nguén dit liéu ma hau
nhu céc nha nghién ciru vé an toan hat nhan cuaa Viét Nam khong c6 va con thiéu rat nhiéu thong tin.

Véi két qua ban dau dat duoc nhu da trinh bay & trén, nhdm tac gia rat mong mudn c6 mot b sé

ligu dau vao ddy du va da dugc kiém chimg khong chi cho 16 PWR 900 ma huéng téi 12 10 CPR1000
dé ho trg danh gia phat tan nha may dién hat nhan nam gan bién gigi phia bac Viét Nam.
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