
NHIJNG VAN DE CHUNG 

CAC CONG NGHE LO PHAN OTNG VA YEU CAU AN TOAN 

DOI VOI NHA MAY DIEN NGUYEN TIjr 

PGS.TS. NGUYEN vo THONG 
KS. HOANG MANH 
Vien KHCN Xay dyng 

Tom tat; Bao cao nay trinh bay nhQng dae diem ca 
ban cua mot so cong nghe Id phan Qng thadng dung 
trong nha may dien nguyen tQ va nhiJtng yeu cau an 
toan ve chiu luc va phong xa Qng vai cac cong nghe 
do nham giup cac ky su xay dung co nhQng dinh 
huang ban dau trong viec lua chon cac giai phap ket 
cau va vat lieu de phuc vu du an xay dung cong trlnh 
nha may dien nguyen tCr a Viet Nam. 
1. Dat van de 

Dy an xay dyng nha may dien nguyen tCr 
(NfVIONT) dau tien o nuac ta dang dugc trien khai, 
Nhieu kien thirc lien quan den viec xay dyng nha may 
nhu cdng nghe, phuang phap tinh toan, thiet ke, tai 
trgng va tac dgng, giai phap ke't ca'u, vat lieu, yeu cau 
ve mirc do an toan cho cac ke't ca'u xay dyng,,, cdn 
mdi la ddi vdi cac ky su xay dyng vi vay can dugc 
nghien cCru va chuan bi ky nham trang bi nhOng kien 
thirc CO ban de cd the tiep can va tham gia dy an. Vdi 
y nghTa do, chung tdi se lan lugt gidi thieu mgt sd van 
de lien quan nham giup ban dgc co them mgt sd thdng 

tin, kien thirc lien quan de'n ITnh vyc xay dyng NIVIDNT. 
Bao cao nay trinh bay nhOng dae diem ca ban cua mot 
sd cong nghe Id phan Ung thudng dung trong NMONT 
va nhUng yeu cau ve mUc do an toan ve chiu luc va 
phong xa urng vdi cac cdng nghe dd nham giup cac ky 
su xay dyng co nhUng dinh hudng ban dau trong viec 
lya ehgn cac giai phap ket cau va vat lieu de phuc vu 
dy an xay dyng cdng trinh NMDNT d Viet Nam. 

2. Cae cdng nghe Id pho bien hien nay va yeu cau 
ve miJc do an toan 

Hien nay, tren the gidi cd nhieu loai lo dang dugc 
sir dung. Rat khd cd the danh gia uu the tuyet dd'i ciia 
loai Id nay so vdi loai Id khae, Viec moi qudc gia si!r 
dung va phat trien loai Id nao phu thuoc vao nhieu yeu 
td, trudc het la y do chien luge cua moi qudc gia, sau 
dd la trinh do khoa hgc - cdng nghe va kha nang tham 
gia cua cdng nghiep ngi dia. Tuy vao viec sir dung cac 
chat tai nhiet, chat lam eham va ca'u true cua Id, ngudi 
ta phan ra cac loai Id nhu neu trong bang 1. 
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Cho den nay thyc chat chi mdi cd ba loai dugc 

cdng nhan la nhung cdng nghe da dugc kiem chirng 

va dugc phat trien nhieu nhat, dd la cac loai cdng 

nghe; Id phan irng nudc ap luc chiem 60% 

(Pressurized Water Reactor - PWR), Id phan irng nudc 

sdi chiem 21% (Boiling Water Reactor - BWR), Id nudc 

nang kieu CANDU chiem 8% (Pressurized Heavy 

Water Reactor - PHWR), cdn lai la cac loai Id khao [1], 

Dudi day, chung tdi trinh bay ngi dung lien quan den 

ba loai cong nghe Id phd bien da neu dtren. 

Cac ke't cau cua NIVIDNT phai dap ung cac yeu 
cau nghiem ngat ve an toan chiu lye va an toan phdng 
xa. Tuy theo loai cdng nghe va chdc nang cua cac 
hang muc cong trinh trong NMDNT ma yeu cau ve 
mirc do an toan ve mat chiu lye va an toan ve mat 
phdng xa cija cac ket cau bao che la cd gidi han khae 
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nhau va dugc quy dinh cu the trong cac tieu chuan 
chuyen nganh. An toan chiu lye la phai thda man cae 
yeu cau ve Ung suat, bien dang va do kin khit urng vdi 
trang thai gidi han thU nha't va thd hai cua ke't cau dudi 
tac ddng cua tat ca cac tai trgng cd the xay ra trong 
mgi tinh hudng, bao gdm; van hanh binh thudng; van 
hanh vdi cac sy cd da dy doan trudc va trudng hgp 
xay ra sy cd nghiem trgng. An toan phdng xa hay cdn 
ggi la an toan sinh hgc la dam bao an toan cho con 
ngudi va moi trudng (trong va ngoai nha may) trong 
sudt qua trinh hoat dgng, ngUng hoat ddng va thao dd 
nha may. Yeu cau ddi vdi trang thai gidi han thir nha't 
va thir hai cua cac ket cau gom cac mirc [2]: 

- Mirc 1 - ket ca'u lam viec trong giai doan dan hoi, 
khdng cd bien dang thudng xuyen hoac pha hoai dudi 
tac dung cua ta't ca cac loai tai trgng va td hgp cua cac 
tai trgng dd, cd the xay ra trong sudt qua trinh khai 
thac, sir dung va ke't thuc hoat ddng cua I\/1N0NT. Dp 
ben ke't ca'u dugc dam bao vdi khoang an toan Idn; 

- Muc 2 - cac bien dang thudng xuyen la nho. Cd 
the xua't hien cac bien dang va mdt vai hu hong nho 
cue bd. Do ben cua ke't ca'u dugc bao dam nhung vdi 
khoang an toan nho han so vdi mUc 1; 

- Mure 3 - bie'n dang thudng xuyen Idn. Cd mdt sd 
hu hdng cue bd. Mirc nay khdng cho phep ddi vdi vo Id 
p h a n d n g . • :•* •:.': 

Yeu cau ve dp kin khi't gdm cac muc; 

- Mure 1 - ket cau kin, Cac rd ri tU vo bao ve la dudi 
yeu cau thie't ke; 

- Mure 2 - dp rd ri c6 the vugt gia tri thiet ke, nhung 
trong gidi han cho phep; 

- Mde 3 - do rd ri Idn va rat ldn mac du do ben cua 
ket cau vo Id vin dugc dam bao. MLTC nay khdng cho 
phep dd'i vdi vo Id phan dng. 

2.1. NMDNT sCt dijng Id nUdc ap life PWR 

Hien nay Id PWR thudng sir dung nudc nhe vua 
lam chat tai nhiet vira la chat lam eham natron nen cd 
ten la Id nudc nhe ap lye (Pressurized light-Water-
moderated Reactor). NMDNT diing Id PWR la loai 
cdng nghe 2 vdng tuan hoan. So dd nguyen ly hoat 
ddng cua NMDNT diing Id PWR neu tren hinh 1. 

Vdng tuan hoan thU nhat (vdng 1) cd 4 thanh phan 
chfnh la Id phan urng, thie't bi sinh hoi, binh dieu ap va 
may bom tuan hoan chfnh. 

Vdng tuan hoan thir hai (vdng 2) bao gdm cac 
thanh phan chfnh la tudc bin - may phat, binh ngung tu 
hoi nudc sau khi di qua tudc bin, he thdng Igc nudc, 
cac bom tuan hoan,... Vdng tuan hoan nay ve co ban 
cung gidng nhu vdng tuan hoan cua NMDNT vdi Id 
nudc sdi BWR. 

— Nu'oc thai ra 

Nt/dc la-n n.it 

Hinh 1. Sa 66 nguyen ly hoat dong cua NMDNT dung 16 PWR 

Tai vdng mdt, nudc dudi ap suat cao dugc bam nhiet do cua nudc tang len. Trong dieu kien ap suat 

tuan hoan bam vao Id, di qua vung hoat, nhan nhiet cao, nudc se khdng sdi. Nudc nay dugc day den thiet 

sinh ra do qua trinh phan ra hat nhan trong tam lo va bi sinh hoi, tai day nudc se truyen nhiet cho nuoc a 
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vdng hai bang each trao ddi nhiet qua cac dan dng, 

nhiet dd ha xud'ng va lai tiep tuc dugc bom quay lai Id 

phan irng. 

Tai vdng hai, nudc cap dugc bam vao thiet bi sinh 
hoi, nhan nhiet cua nudc vdng mdt qua he thdng dng 
trao ddi nhiet ciia thie't bj sinh hoi, hda hai tai day va hai 
nudc se dugc dua vao quay tudc bin. Hai nudc diing 
trong nha may dien nguyen tir thudng la hoi bao hda. 

TU cac dae diem cdng nghe nhu da neu d tren cho 
tha'y NMDNT vdi Id PWR cd sa dd cdng nghe hai vdng 
tuan hoan. Cac thiet bi vdng thu nha't lam viec trong 
dieu kien ap suat va nhiet do cao lai chiu tac dgng 
manh cua phdng xa, Thdng thudng khu vyc nay ehiu 
ap sua't ldn han 150 lan ap sua't khi quyen va nhiet do 
khoang 325°C [3], Do dd ket cau vd bao ve cac bd 
phan cua vdng mdt (gian Id phan irng) phai dugc tinh 
toan, thiet ke vdi do an toan cao ve kha nang ehiu lye 
va an toan ve phdng xa. Yeu cau trang thai irng sua't, 
bien dang va do kin khit cua ke't ca'u vd gian Id phan 
ung phai a muc 1. Thong thuang giai phap ke't cau cho 
gian Id cua NMDNT cd cong nghe Id PWR la sir dung 
ke't ca'u vd be tdng cd't thep Ung lye trudc (LTLT) day 
hon mgt met ket hgp vdi Idp vo thep. Hinh dang hgp ly 
CLia vo la than cd dang tru trdn, nap cd dang chdm cau 
va day cd dang e lip, Giai phap thi cong cd the la toan 
khdi hoac lap ghep, cung cd the ke't hgp ca hai cdng 
nghe nay nham dam bao chat lugng va tien do thi 
cdng, Tai day cd nhieu duong dng eong nghe ndi vdng 
hai vdi vdng mgt, vi vay giai phap eau tao tai cac viing 
ed dudng dng edng nghe di qua can phai dam bao do 

kin, tranh bi dd ri phdng xa. Ngoai ra, tai vdng thir 
nha't, bg phan may sinh hoi dam nhan each ly sy lan 
truyen chat phdng xa tU vdng mgt sang vdng hai, vi 
vay day la mgt khau yeu trong NMDNT khi sir dung 
cdng nghe lo PWR. Viec lap dat phai dugc dae biet 
quan tam ve dp kin khit va che dp kiem tra, bao tri 
trong qua trinh sir dung. 

Cac thie't bj d vdng hai lam viec trong dieu kien 
thuan lgi ve ap suat, nhiet do va khong bi nhidm xa. Vi 
vay cae giai phap ket ca'u va vat lieu ca'u tao vo bao ve 
cac bd phan cua vbng hai se khong yeu cau khat khe 
nhu 0 vdng mdt. 

2.2. NMDNT SLf dung Id nUdc sol BWR 

NMDNT sir dung Id BWR la loai cong nghe 1 vdng 
tuan hoan. So dd nguyen ly hoat dgng cua NMDNT 
diing Id PWR neu tren hinh 2. Chat tai nhiet la nudc 
nhe, ddng thdi la chat lam eham, va la chat sinh cdng 
trong tudc bin. Nude duge bom tuan hoan bom vao Id 
phan ung hat nhan, nhan nhiet ndng len va sdi, hda 
hoi tai viing hoat. Hai nude bao hda ra khdi viing hoat 
dugc tach am tai thie't bi bd tri tren viing hoat, say kho 
va di vao tudc bin cao ap. Sau khi ra khdi tudc bin cao 
ap, hai nudc cd chiTa nhieu am lai dugc tach am va 
say tiep tai thie't bj rieng, thiet bi nay sir dung hoi trich 
tu tudc bin cao ap ra de say ludng hoi nudc cua chu 
trinh trudc khi hoi nay di vao tudc bin ha ap, Sau tudc 
bin ha ap, hoi nudc dugc ngung tu tai binh ngung hai, 
nudc dugc xir ly tach cac loai mudi (khoang) va dugc 
bom vao thiet bi khCr khi, sau dd bom tuan hoan bam 
quay lai Id phan irng hat nhan. 

Tua-bin May phat di^n 

A. 

Bom trcng 16 B3 ngLTng tu 

Nuoc thai ra 

i^3^ Niriic lam mai 
* - t Bom tuan hoan f"^^^': bien) 

Bom cap nifOC Be triet ap 

Hinh 2. Sa 66 nguyen ly hoat dong cua NMDNT dung 16 BWR 
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Dae thii rieng ciia td may kieu nay la hoi nudc di 
qua lo phan Ung se thanh hai nhi§m xa, do dd cac 
thie't bi trong vdng tuan hoan deu phai lam viec dudi 
dieu kien phdng xa, Viec nay lam phire tap qua trinh 
thie't ke cung nhu van hanh, bao dudng thiet bi va khdi 
lugng chat thai phdng xa cung nhieu hon. Cdng nghe 
Id nay tuy giam dugc mgt sd thiet bi nhung lai phai 
tang cudng them cho he thdng Igc nudc sau khi ngung 
tu, trudc khi dua tra lai vao lo. 

Khae vai ig PWR, cdng nghe Id nudc sdi BWR chi 
cd mgt vdng tuan hoan, Phan khao nhau chu yeu la Id 
phan irng, cdn phan tudc bin-may phat cung dii thanh 
phan nhu cdng nghe vdi Id nudc ap lye PWR. Ld nudc 
sdi BWR diing ehu trinh tryc tiep. Nudc trong Id phan 
Ung dugc dun soi tren be mat cua cac thanh nhien 
lieu, sinh ra hoi nude tryc tiep chay tudc bin may phat 
nen khong can thie't bi trung gian la may sinh hoi, kfch 
thuoc khong gian vd Id se nho han. So vdi Id PWR, Id 
nudc soi BWR lam viec trong dieu kien ap lye va nhiet 
do trong Id nho han (ap suat Idn han 75 lan ap sua't khi 
quyen, nhiet do khoang 285°C) [3]. Vi vay xet ve mat 
chiu luc, ke't cau vo gian Id phan irng se dan gian hon. 
Tuy nhien viing bj nhidm xa cua loai Id nay rdng hon 
so vai Id PWR, che do kie'm tra phdng xa ngat ngheo 

hon. TU cac dae diem ve cong nghe nhu vay ma ket 
cau gian Id phan irng cua NMONT sir dung cdng nghe 
Id BWR thudng sir dung vd thep ke't hgp vdi be tdng 
cdt thep. Vo thep cd tac dung dam bao do kin khit va 
can xa. Ldp vo be tdng cd't thep cd tac dung dam bao 
an toan ve mat ehiu lye va gdp phan dam bao an toan 
phdng xa, Gian Id va nap Id cung cd dang hinh tru trdn 
va chdm cau nhu vd cua Id PWR, Yeu cau trang thai 
ung sua't, bien dang va dp kin khit cua ke't cau vd gian 
Id phan irng sir dung cdng nghe BWR cung phai d 
mirc 1, 

2.3. NMDNT SLf dung Id nUdc nang CANDU 

So dd hoat ddng cua NMDNT diing Id CANDU 
gdm 2 vdng tuan hoan, tuong ty nhu ddi vdi NMDNT 
diing Id PWR, Vdng tuan hoan thu nha't cua Id 
CANDU gdm 2 nhanh, moi nhanh phuc vu mot nira 
sd kenh nhien lieu. Mdi nhanh tuan hoan cd 2 bam, 2 
may sinh hoi, 2 dng gdp vao va 2 dng gdp ra bd tri 
theo "hinh sd 8", nudc nang tai nhiet di vao cac kenh 
theo hai hudng ngugc nhau, nhd vay trudng nhiet do 
duge dan deu hon. Vdng tuan hoan thir hai hoat ddng 
tuong ty nhu dd'i vdi NMONT dung Id PWR. So dd 
nguyen ly hoat dgng ciia NMDNT diing Id BWR neu 
tren hinh 3, 

Reactor 
Billdir^ 

Hinh 3. Sa 66 nguyen ly hoat dong cija NMDNT dung Id PHWR 

NMDNT dung Id PHWR gidng nhu NMONT dung Idn hon, ket ca'u chju luc va can xa ciia gian Id phan 

16 PWR nhung cd them vdng tuan hoan phu lam mat ung se phuc tap han. Giai phap ket cau cho gian lo 

chat lam eham, do dd vd 16 can tao dugc kh6ng gian thudng sir dung ket ca'u be tong cd't thep UlT ket hgp 
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vdi vo thep. Yeu cau mirc dp an toan la trang thai irng 

sua't, bien dang va dp kin khit cung nhu giai phap ke't 

cau, vat lieu ciia ke't cau vd gian Id phan irng bao ve 

vdng mpt va vdng hai cGng tuong ty nhu ddi vdi Id 

PWR, 

3. Ket luan 

- Tren the gidi hien cd nhieu loai Id dang dugc sir 
dung va nghien ciru, nhung cho de'n nay thyc chat chf 
mdi ed ba loai duge edng nhan la nhung edng nghe da 
dugc kiem chUng va dugc sir dung nhieu nhat, dd la Id 
PWR; Id BWR va Id nudc nang kieu CANDU; 

- Tuy theo loai c6ng nghe va ehire nang ciia eac 
hang muc cdng trinh trong NMDNT ma yeu cau ve 
mirc dp an toan ve mat chiu lye va an toan ve mat 
phdng xa cua cac ke't cau xay dyng la cd gidi han 
khae nhau. Tuy nhien mirc dp an toan ve ehju lye va 
dp kin khit gian Id phan Ung eiia eac loai Id ludn phai d 
mUccao nha't la mire 1; 

- Gian Id phan Ung cua NMONT sir dung cdng 
nghe Id PWR va Id nude nang kieu CANDU thudng 
phai lam viee trong dieu kien ap lye va nhiet dp cao 

nen vo bao ve thudng rat day, giai phap ke't cau 
thudng la be tdng cdt thep hoac be tdng cdt thep LTLT 
ke't hgp vdi vd thep; 

- Gian 16 phan Ung cua NMONT sir dung cong 
nghe 16 nudc soi BWR lam viec trong dieu kien ap luc 
trong 16 nho hon. Vi vay xet ve mat ehju lye, ket cau vd 
gian Id phan dng se dd day hon. Tuy nhien vung bi 
nhiem xa ciia loai Id nay rpng hon so vdi Id PWR. che 
dp kie'm tra phdng xa ngat ngheo han, Giai phap ke't 
cau thudng la vd thep ke't hgp vdi be tong cdt thep 
hoac be tdng cd't thep LTLT, 
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