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Phat trién dién hat nhan tai Viét Nam

1. Quan diém phat trién dién hat nhan

a) Phit trién dién hat nhin vi myc dich hoa binh 12 chinh séch nhét quén
cua Viét Nam,

b) Phat trién dién hat nhén dya trén cong nghé hién dai, 43 duge kiém
chimg va theo mdt chuong trinh dai han ¢ tién dén hinh thinh nganh cdng
nghiép dién hat nhin Viét Nam.

¢) Phét trién di¢n hat nhin phai dim bao an todn cho con ngudi va
mdi trudng.

Quyét dinh cta Thu tuéng chinh phu sb 906/QD-TTg, ngay 17/6/2010
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d) Pdy manh hop tdc qudc té dé thu hit ddu tu va chuyén giao cong nghé
dién hat nhén,

d) Huy dong hop ly céc ngudn lyc xa hdi cho phit trién dién hat
nhén dé dam bao thanh cong cua chuong trinh phat trién dién hat nhan.

e) Xdy dyng nha mdy dién hat nhén tai cac dja diém lya chon theo
timg giai doan, phl hgp véi diéu kién cy thé cia timg dja diém, phi hgp
véi dinh huéng phat trién kinh té - xa hdi ctia dja phuong, gép phan phat
trién kinh té - xa hdi ciia dja phuong va khu wire.

OQuyét dinh ciia Thii tdng chinh phit s6 906/0D-TTg, ngay 17/6/2010
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MO hinh nha may dién hat nhan Ninh Thuan
(anh: bee.net.vn)

Cong nghé duoc ap dung tai nha nha may dién hat nhan Ninh Thuan 1
la cdng nghé nuéce ap luc (VVER). Pay la thiét ké cta cac nha may
dién thé hé 3, m&i nhat v&i mirc dd an toan hon rat nhiéu so vai thiét
ké thé hé 2. 125



« Nha may DHN dau tién & Viét Nam co6 céng suat tir 2.000
MW (phwong an co s@) dén 4.000 MW (phwong an cao)
trong giai doan dén nam 2020

 Du kién, dén nam 2020, t6 may dau tién dwoc dwa vao van
hanh sé& cung cap khoang 1% tdng lwong dién tiéu thu
trong c& nwdc va dén khi hoan thanh toan bd, 2 nha may
nay sé cung cap lwong dién tang dan, tir 6% téng lwong
dién ca nwdc vao nam 2030 Ién 20 - 25% vao nam 2050.
(http://www.evntelecom.com.vn)
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Danh myc, quy md cOng sudt va tién d§ cac td may di¢n hat nhin

st T | o
1 | Pién hat nhdn Phuée Dinh td may 1 1000 2020
2 | Pién hat nhiin Phude Dinh td mdy 2 1000 2021
3 | Dién hat nhdn Vinh Hai td may | 1000 2021
4 | Di¢n hat nhdn Vinh Hai td may 2 1000 2022
5 | Dién hat nhan Phuéc Dinh 3 1000 2023
6 | Di¢én hat nhdn Phuéce Dinh 4 1000 2024
7 | Dién hat nhan Vinh Hai td may 3 1000 2024
8 | Dién hat nhan Vinh Hai td may 4 1000 2025
9 | Pién hat nhén khu vire mién Trung 1 va 2 2 x 1000 2026
10 | Pién hat nhin khu virc mién Trung 3 1.300 - 1.500 2027
11 | Dién hat nhin khu vyc mién Trung 4 1.300 - 1.500 2028
12 | Pi¢n hat nhdn khu vyrc mién Trung 5 1.300 - 1.500 2029
13 | Pién hat nhan khu vyc mién Trung 6 1.300 - 1.500 2030

Tdng cong sufit 15.000 - 16.000

Quyét dinh cta Thu tuéng chinh phi sé 906/QP-TTg, ngay 17/6/2010
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8 dia diém dwogc lwa chon dé xay dwng NMBHN, moi
dia diém co the xay tlr 4 dén 6 to may

a) Thon Vinh Trudmg, x3 Phudc Dinh, huyén Thudn Nam, tinh Ninh Thudn.
b) Thon Théai An, x& Vinh Hai, huyén Ninh Hai, tinh Ninh Thudn.

¢) Thon L Liéu, xd Hodi M§, huyén Hodi Nhon, tinh Binh Djnh.

d) Viing La, thon Phii Hai, xa Xuéin Phuong, huyén Séng Clu, tinh Phi Yén.
d) Thon Son Tinh, x& Ky Xufin, huyén Ky Anh, tinh Ha Tinh.

¢) Bli Cha La, thon Binh Tién, xa Cong Hai, huyén Thugin Bic, Ninh Thugn.
g) Thon Gia Hoa, xa Pirc Thing, huyén M{ Pire, tinh Quang Ngai.

h) Thon Vin Bén, x& Pir¢c Chénh, huyén M Dirc, tinh Quang Ngii.

Quyét dinh cta Tha twéng chinh phi sé 906/QD-TTg, ngay

17/6/2010 128



Phan 2. M6t s6 khai niém co ban vé coéng
nghé 16 phan &rng hat nhan

2. 1 Nguyén ly phan rng phan hach

Notron nhiét Nhi¢t ndng  Notron nhanh
(:\' ) T .’VV\/\_ Notron nhiét
< )Phan hach Chit Pm chim

my
Hip

thy
—

®-«

So d6 don gian clta nguyén ly phan (rng phan hach
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2.2 Cau tric co ban cua 16 va cac vat liéu

str dung
Thanh diéu khién
Vanh phan xa Nhién li¢u hat nhin
Thing 16 hat lam cham
it tai nhiét

So d6 cau tric co ban ctia LPUHN 130



Céc phan tir chinh, vat liéu s&r dung va chlrc ndng cda ching

TT Phén tir Vit ligu Chirc ning
1 Nhién ligu ) B | ol Chit phan hach
Pqull
2 | Chit lam chim H-0, D;0O, C, Be Giam ning lugng cua notron
nhanh thanh notron nhiét
3 | Chittainhigt | H,0, D,0, CO,, He, Tai nhiét 1am mat 1o
Na
4 | Thanh diéu khién Cd, B, Hf Diéu khién mirc ting giam notron
5 | Vanh phin xa Nhur céc chit 1am Gidm mét mét notron
chim
6 Thung 16 Fe &S/S Chju ap lyc va chira toan b§ ving
hoat
7 Tudng bao v§ Bé tong, H;0, Fe, Pb Bao v¢ chéng buc xa
8 | Cac vit cdu tric Al, Fe, Zn, S/S H& trg céc céu triic trong 10
khac




Phan loai cac loai 10

SO | LOAI Tén goi Nhién li¢u Chiit 1am Chiit tai
TT | LO chim nhiét
1 | PWR | Lonuécéplyc | Uranilim gidu H;0 H;0
nhe¢ 2-5%
2 | BWR Lo nudc sbi Urani 1am gidu H20 H20
nhe¢ 2-5%
3 | WWER | Lo nuéc ép lyc Urani 1am gidu H,;O H,0
(LX cii) nh¢ 2-5%
4 [PHWR- | Lo nudc ning Urani ty nhién D;0O DO H;0
CANDU kénh 4p lue 0,7%
5 | GCR Lo khi grafit Urani ty nhién Grafit Khi He
0,7%
6 | LWGR | Lo nudc grafit Urani ty nhién Grafit H,0
kénh ap lyc gidu nhe
7 | AGR | Lokhigrafitcai | Uranity nhién Grafit Khi He
tién 0,7%
8 | FBR | Lonhanhtdisinh | Uranilim gidu Khéng Na

hodc Plutoni
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« Thé hé I: Ld6 phan &ng dwoc phat trién vao
thap nién 1950-60, va trong do c6 nhirng
nha may dén nay van con hoat déng

» Thé hé Il: Cac 16 phan rng da dwoc Phap,
MV cai tién, hau hét chung dang dwoc van
hanh trén khap moi noi.

« Thé hé Ill (va Ill+) la céc loai 16 phan (rng
tién tién. Lo 16 phan &ng thé hé méi nay
dwoc van hanh dau tién & Nhat Ban va
mét sd khac thi dang 1ap dat hodc da san
sang hoat dong.
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Cac 10 thé hé thir 11l 1a céc thiét ke cai tién (advanced-design),
bao gom:

« Cac 15 nwéce soi cai tién (ABWR) do GE thiét ké va dwoc xay
dwng tai Nhat Ban;

«  CA4c 16 cai tién hé System 80+ do CE (Cqmb,ustion
Engineering) nay thuéc Westinghouse thiét ké;

» Céac 16 PWR cai tien (APWR), do Westinghouse, MHI thiét
Ké;

« Céc o WWER-1000: AES-91, AES-92 cua Nga thiét ké;

«  CA4c 16 co thiét ké thu ddng nhw AP600 clia Westinghouse.

« Caclo EPR (Evolutionary Pressurized / European
Pressurized Reactor) — 1a mot thiét ké tién hoa két hop gitra
cac thiét ké va kinh nghiém van hanh céc 16 N4 cua
Framatome va KONVOI cua Siemens, Durc.
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C4c thiét ké thé hé Ill+ bao gom:

— Cac |lo Advanced CANDU Reactor (ACR);

— Lo AP1000 — dwa trén thiét ké AP600 cla
Westinghouse;

— Lo Economic Simplified Boiling Water
Reactor (ESBWR) — dwa trén thiét ké ABWR;

— Lo APR-1400 — Thiét ké PWR cai tién phat
trién tlr cac 16 KNGR (Korean Next

Generation Reactor) dwa trén co sé thiét ké
hé System 80+ cua My.
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Pac trung an toan qua cac thé hé

Thé P Xdc suitphd | Xac sudt ' _
h¢ Dic trung thict ke huy ving thoat xa ra Vi du loai 16
16 hoat, nim” | MT, nim"
Céc HT an toan chi dong + > 10" > 107 Phan 16n cic
I Toa nha bao v¢ loai 10 dang hoat
dong
Céc HT an toan chu dong cai | <10*-10° | <10°-107 | Sizewell, N4,
qp | tién : Dt by corium & Quén Convoy,
ly sy ¢b + Toa nha bao vé System80+,
AES-91,
Cic HT antoanchudéngva | <10°-10" | Haunhu | EPR, ABWR,
qp | thu dong: Dt by corium & khéng thé AP-1000,
Quin 1y sy ¢ + Toa nha béo xiy ra ESBWR, SIR,
vé AES-92
Hoan toan thi¢t ké méi: Hau Nho hon mirc ¢6 thé MHTR, PIUS,
v | nhukhdng cé khi ning néng tién dodn ISIS, PRIS,
chdy vung hoat ("NLHN khong SAFR, PBMR

¢6 tham hog"




Nhirng 16 thé hé IIl va IllI+ cd cac dac tinh sau:

Tiéu chuan hoa thiét ké cho moi loai dé rat ngan qua trinh
cap phép, giam chi phi phi dau tw va giam thoi gian xay
dwng.

o Thiét ké don gidn hon va vitng chac hon lam ching dé
van hanh va on dinh trong hé thong co nhiéu dao dong.

o Hé sb san sang hoat ddng cao hon va tudi tho dai hon -
murc dien hinh la 60 nam.

0 X&c suat tai nan ndng chay vung hoat giam.

o Tac déng t&i mdi trwdrng & mure toi thiéu.

o D6 sau chay cao hon va tir dé giam nhién liéu st dung va
lwong thai phat sinh.
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Thé hé IV

« Cac 10 thé hé IV 1a céac thiét ké dwoc xac 1ap

boi GIF (Generatlon IV International Forum)
theo sang kién cia DOE va 10 qudc gia
thanh vién khac.

» Tat ca cac 10 phan rng the hé IV hién con
dang & giai doan thiét ké khai niém hoac
thwec nghiém va hy vong sé dwoc xem xét
khai thac vao nhirng nam 2030.

« Nam 2002, GIF da dwa ra lich trinh
(Roadmap) cho 6 thiet ké thé hé IV gom 3
loai |10 notron nhiét va 3 loai [0 notron nhanh.
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Phan 3. Lich st phat trién nha may dién hat nhan

Qua trinh phat trién cac thé hé 16 phan &ng hat nhan
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Lo phan &ng tai sinh -1 (EBR-1) tai Phong thi nghiém quéc gia Idaho, My

http://www.inl.gov/factsheets/ebr-1.pdf




Nha may dién Hat nhan dau tién (& Obninsk, Nga)

LGi chira nhién liéu nguyen tw hat nhan
. http://englishrussia.com/2009/07/07/the-worlds-first-nuclear-power-plant/ 142



Lo VVER hay WWER-1000 (Water-Water Energetic Reactor, 1000 MWe)
la mét loai lbphan rng hat nhan hién dai thuéc dang 16 phan rng nwéc
ap lwc PWR |

— 143




Nha may dién hat nhan

Nuclear Power Plant

Hoi
-
0000 | ...
Lo hoi dét dau
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Nha may dién hat nhan

Bom nwéc cap
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Lo phan trng nuwéce sbéi (BWR)
Boiling Water Reactor (BWR)

Binh chira 16 phan
wng
Lo phan &ng chiu

biéu khién Bom tudn Kénh nuéc

thanh . xa

n vin hoan
nhién liéu

_ I l Nw&c lam
Aba s Bom nudc mat
_ P Bom nudc cAp tai tudn ' (Nwoc bién)
hoan

Japan3o Hitachi, Toshiba, GE




LS phan ng nwée ap lve (PWR)
Pressurized Water Reactor (PWR)

Binh chira 16 phan (rng

Binh tich

: : ap Hoi
Diéu khién — >
thanh nhién
S|
Tua bin May phat
dién

Binh
ngwng n
Kgnh )
1 Nuwdcra
.Buong phan un¢  gom 1am mat , . — Nwéce lam
BPU Bom nuéc mat
x Bom nwéc cap tuan hoan

Japan 24 WH, Mitsubishi, Toshiba, AREVA Majority in the world




Ld phan &ng nwée ap lue kieu VVER

OTMyCK AeKTROIHERMM NoTRebuTeAD
Electricity to the consumer
TpaHchopvaTop
Transformer

Y3

Control rods

MNaporexeparcp
Steamn generator

feneparop
Generator

Typbusa

Turbine

MNoYA-OXABAMTEAD
Cooling water pond

KoHaencarop
MUH t Condenser
Main coclant pump

LMoy ASLMOHHBIA HACOC
Circulation pump

MUTaTeAbHbLIA HACOC Diagr am of VVER
e ITY Nuclear Power

Kopnyc peakiopa Reactor

Reactor vessel
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Budng phan (rng tién tién lam mat bang khi
(AGCR)

Piéu khién thanh nhién
liéu

Binh chju 4o bang thép

Lo hoi 4

—

Noi dat nhién —
liéu

Quat tuan hoan khi

Scottish Nuclear



Ld phan &ng tai sinh nhanh (Kiéu 16ng)

Vong lam mat

cap 1 Nak
Diéu khién Vong lam -
thanh nhién ma_t cap 2

liéu f Tuan hoan
1= I cap 2 Nak

Pu-239 ' Nwé
Core : J c
\4 ﬁ
m ————e
U-238 77
H
————————
:
Twdng chan Neutron Hoi
Boronise graphite
Twong chan
blrc xa
Tuan hoan so BO trao doi nhiét gy, B6 trao dbi
cap Nak cap 1 nhiét cép 2
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Phan huy phong xa cla chat thai & mirc cao tir mot tan
nhién liéu s&r dung trong nha may dién hat

P06 phong xa ¢ -
GB .
( CI) total
T N ——L L . fission products
............... actinades
lo! -
IU‘ L)
Original Ore
10* - Nrers,,
107~
~~:‘c,
| | | | |\, |
10 10? 10* 10* 10* 10 10’

Céac nam tiép sau khi nhién liéu qua s dung

Ngudn: OECD NEA 1996, Radioactive Waste Management in Perpective 150
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Tran trong cam on!
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