KHOA HOC VA CONG NGHE NUOC NGOAI

CONG NGHE DONG PHAT HAT NHAN
VA TRIEN VONG PHAT TRIEN

Pinh Van Chién

Cuc Nang lugng Nguyén t, B0 KH&CN

Trong bdi canh nhu cau st dung ning lweng ngay cang gia ting va nhing thach thir lién quan dén
bién déi khi hau toan cau, ning lwong hat nhan tiép tuc dwoc nhiéu quoc gia lwa chon nhw 1a mot phan
trong chinh sach phat trién bén virng. Ngudn ning lwong nay khong nhikng tao ra lweng dién nang doi
dao ma con co tiém ning rat |on trong (rng dung cong nghé dong phat dé cung cap nhiét dwéi dang hoi
nwée hodc khi, phue vu nhu cau sinh hoat clia ngwdi dan va cac quy trinh san xuat trong cong nghiép.

Cong nghé dong phat Ia gi?

Coéng nghé dong phat
(Cogeneration) la cbng nghé
dong thdi san xuat dién nang va
nhiét nang hiu ich ti mot nguén
nang lugng sd cdp. Céng nghé
nay thudng dugc ap dung cho
cadc nha may cébng nghiép (mia
dudng, gidy, hdéa chat, vai sgi, xi
mang..) cé s dung hoi bdo hoa
dé phuc vu gia nhiét, sdy ho#c
lam khoé san pham ti nguén ning
lugng sG cdp nhu than ho&c chat
thai sinh khoi (bad mia, trdu, mun
cua, gb vun..). D8i v6i moét nha
may dién hat nhan, nang Iugng
nhiét dudc khai thac tu chudi
phan Gng phan hach hat nhan va
chuyén déi thanh nhiét dusi dang
hoi nudc hoac khi & nhiét dé cao
dé san xuéat dién. P& nang cao
hiéu suéat st dung nhiét cla nha
may dién hat nhan, cdéng nghé
déng phat da dudc Gng dung dé
vUa san xuét dién, viia phuc vu
nhu cau sinh hoat hodc cac quy
trinh s&n xuat céng nghiép.
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Str dung ning lwong nhiét trong trng dung déng phat hat nhan.

Viéc t6i uu hoa hiéu suat su
dung nhiét cGla nha may dién hat
nhan la muc dich cla Ung dung
cong nghé déng phat hat nhan,
tuy nhién can phai dam bao su
dap ung hai hoa gidfa muc dich
san xuat dién va yéu cau vé chat
lugng haoi nudc hoac khi (nhiét do,
ap suét) dugdc s dung cho Ung
dung dbng phat. Diéu nay phu
thuéc chl yéu vao thiét ké cla
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|6 pha&n Gng hat nhan, trong dé 2
yéu t6 quan trong la nhiét do cla
haoi nudc/khi va cong suét cua 1o
phan Gng. Dua trén yéu cau vé
nhiét d6 khac nhau ctia hoi nudc
hoac khi dugc s dung, cac ung
dung déng phéat hat nhan c6 thé
dudc phan loai theo 3 nhém gom:
nhom (ng dung nhiét do thap
(dudi 150°C), nhiét do trung binh
(150-500°C) va nhiét dé cao (trén
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500°C) véi 4 [inh vyc ung dung
chl yéu & khdi mudi nuéc bién,
sudi dm, cung cap nhiét cho cac
quy trinh cong nghiép, san xuéat
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hydro va téng hgp nhién liéu [1, 2].

Uu diém va Ioi ich cia cong nghé
dong phat hat nhan

Cac ung dung dong phat cla
nang lugng hat nhan hién nay
la m&i quan tdm cua nhiéu qudc
gia trén thé gidi, dac biét doi vdi
nhiing quéc gia bat dau xem xét
phat trién chuong trinh dién hat
nhan. Cong nghé dong phat hat
nhan cé cac uu diém sau:

Tang hiéu suét sd dung

Hién nay, nang lugng hat nhan
chl yéu dudc s dung lam nguén
phat dién véi hiéu sudt chuyén
déi dién n&ng trung binh khoang
33% d6i véi cac cong nghé nha
may dién hat nhan hién tai va l1én
dén 50% déi véi cong nghé mdi
dang dudc nghién clu phat trién.
Viéc sl dung nang lugng nhiét
déng thoi cho cac Gng dung dong
phat phuc vu nhu cau sinh hoat
hoac cac quy trinh san xuéat cong
nghiép la gidi phap t6i uu, gilup
tdng hiéu suét st dung nhiét cta
nha may dién hat nhan.

S4 dung téi uu nguén nang
luong

Cac cdbng nghé nha may dién
hat nhan thudc thé hé IV tiép theo
dang trong giai doan hoan thién,
vGi dai nhiét dé clia hoi nudc hoac
khi 1én t&i 1.000°C hoac cao hon
c6 thé cho phép san xuat déng
phat hat nhan cho nhiéu quy trinh
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Twong quan giira cac loai cong nghé nha may dién hat nhan va trng dung déng

phat.

trong cac nganh céng nghiép héa
dau, luyén kim... Viéec mé rong
cac Uing dung dong phat hat nhan
tl ngudn nang lugng cacbon thap,
sén co sé giup tiét kiem dugc
ngudn nhién liéu hoéa thach, hoac
cac ngudn nang lugng truyén
théng khac, qua dé t6i uu hoa
viéc st dung nang lugng.

Ché dé hoat déng linh hoat

M6t trong nhiing uu diém cla
nha may déng phat hat nhan la
kha ning cho phép diéu chinh
ché do hoat dong clia nha may

mot cach linh hoat gilta ché do
tai cung cép dién va hoi nudc clia
(ing dung dong phat theo nhu cau.
Nha may dong phat cé hiéu qua
si dung cao nhat khi hoat dong
én dinh & ché do tai danh dinh
déi vGi ca san xuat dién va cung
cdp hdi. Tuy nhién, trong nhiing
truong hgp can thiét, nha may
dién hat nhan cé thé diéu chinh
cong suat phat dién trong khi van
gilr dudc kha nang cung cép hoi
nuéc 6n dinh cho Ging dung déng
phat theo céng suéat danh dinh.
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Giam tac déng méi truong

Nang lugng hat nhan la nguén
nang lugng khéng cacbon, sl
dung hiéu qua ngudn nang lugng
nay sé déng goép dang ké dén
viéc gidm tac dong doéi véi moi
trudng. Vi mai 16 phan Gng dién
hat nhan dang hoat déng hién
nay, khi xem xét 1ap dat hé théng
cung cdp 10 TW nhiét/nam cho
Ging dung déng phat thi udc tinh
c6 thé gidm lugng khi thai cacbon
t6i 2 Mt/nam [2]. Viéc s dung
ngudn nang lugng déng phat hat
nhan cho cac quy trinh san xuét
cong nghiép sé han ché sl dung
nang lugng ti ngudn nhién liéu
héa thach, goép phan gidm dang
ké lugng phat thai khi nha kinh,
déng th&i gidm lugng nhiét thai
ra ngoai moi trudng clia nha may
dién hat nhan.

Pam bédo an ninh nadng luong

Cac nganh céng nghiép hoa
dau, héa chat, luyén kim, xi mang,
gidy... dang ap dung cac quy trinh
doi hoi s dung cé nang lugng
dién va hgi bao hoa. Ung dung
déng phat hat nhan cung cap mot
giai phap kinh té dé dap (ing ca
hai nhu cau nay cho (ng dung
céng nghiép so véi ngubn cung
nang lugng truyén théng, ma hién
tai chi phéi bdi nguén dién nang
san xuat tU nhién liéu hoa thach
(chiém 34%) va khi thién nhién
(chiém 31%) [2]. V6i dai nhiét do
cao cula hdi nudc 1én dén 1.000°C
hodc hon, Ung dung dbéng phat
hat nhan c6 thé dugdc st dung dé
hé trg san xudt nhién liéu téng
hgp nhu methanol, ethanol va
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cac hgp chat dan xuét cta chung.
Nhu vay, cung véi viéc tao ra dién
nang, dong phat hat nhan con
c6 thé ing dung trong nhiéu quy
trinh cong nghiép séan xuat nhién
liu khac nhau, gép phan dang ké
dam bao an ninh nang lugng toan
cau.

Nang cao hiéu qua kinh té,
giam gia thanh phat dién

Chi phi dau tu va hiéu suét s
dung la 2 yéu t6 quan trong quyét
dinh dén hiéu qua kinh té€ cla cac
ting dung cong nghé. Viéc dong
bo vé ha tang trong thiét k& vi tri
xay dung nha may dién hat nhén
va cd sG ting dung dong phat (nha
may san xuat hydro, nha may khi
mubi...) gilp t6i uu vé khoang
cach cla hé théng dudng 6ng van
chuyén, gidm tén that chét luong
hGi nudc trong quéa trinh truyén
tai, tU do tiét kiém chi phi dau tu,
tang hiéu suéat s dung cla nha
may, nang cao hiéu qua kinh té.
Khi do, gia thanh phat dién cla
mot nha may dong phat hat nhan
c6 thé gidm téi 20% so vdi nha

. NG NGHE iét Nam S6 5 nam 2022

may dién hat nhan théng thudng
theo nhu céng bd dugc dang trén
tap chi khoa hoc uy tin Nuclear
Engineering and Design (My) s6
306 (2016) cla cac nha khoa hoc
lam viéc tai Co quan Nang lugng
nguyén t& Nhat Ban [3].

Tang thién cédm cda céng
chung

Coéng nghé déng phat c6 thé
lam tang thién cdm cla ngudi dan
déi v6i nang lugng hat nhan khi
ho thay rb chat lugng cudc séng
dudc cai thién. Kalpakkam - mot
khu vuc khan hiém nudc ctia An
Bo, nhd Ung dung cdng nghé
déng phat hat nhan da cé thé
cung cap 6.300 m® nudc ngot sinh
hoat mbi ngay cho ngudi dan [4];
hay tai ving sa mac trén bd bién
Caspi & Kazakhstan, khoang 80%
lugng nuéc cung cap phuc vu cho
sy phat trién cong nghiép va sinh
hoat clia thanh phd Aktau dudc
san xuét tU Nha may déng phat
hat nhan Mangyshlak [2]. Thang
11/2019, Haiyang la thanh phd
dau tién & Trung Quéc dudc cung




cap nhiét sudi a&m tU Nha may
déng phat hat nhan Haiyang, giup
tiét kiém tuang duadng 6,6 triéu tan
than méi nam [5]. Day la nhiing vi
du dién hinh vé nhiing Igi ich c6
dudc tu viéc s dung nang lugng
hat nhan déng phat.

Xu hudng iing dung cong nghé dong
phat hat nhan trén thé gidi

Theo bao cao danh gia cbéng
nghé hat nhan cda Cd quan
Nang lugng nguyén ti quoc té
(IAEA) [6], nam 2021, trén thé
giGi cé 64 10 phan (ng hat nhan
st dung céng nghé déng phat
(chiém khoadng 14% téng s6 10
phan Ung dién hat nhan dang
hoat dong), tao ra duong Iugng
nhiét (electrical equivalent heat)
khoang 3.396 GWh cho céac ting
dung phi dién. Trong do, co6 8 10
phan (ing dong phat hat nhan cho
tng dung khi muéi nuéc bién
va 56 10 phan Gng dong phat hat
nhan cho ting dung sudi &m phuc
vu nhu cau sinh hoat va cung céap
nhiét trong cac quy trinh céng
nghiép. Cac 10 phan Ung dong
phat hat nhan tap trung chd yéu &
cac qudc gia chau Au va chau My
(chiém khoang 80%), con lai la 6
chau A (chiém 20%). Cac Id phan
(ing dong phat hat nhan cho Ung
dung sudi dm dudc lap dat chd
y8u & cac qudc gia Bong Au va
Nga (nci c6 mua dong dai va lanh
gid); cac 10 phan ng dong phat
hat nhan khtt mudi san xuét nuéc
ngot dugdc 1ap dat & Nhat Ban, An
Do, Kazakhstan va My dé bu dip
su thiéu hut nguén nudc tu nhién
va nhing 10 phan ting déng phat
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hat nhan cho Uing dung trong cac
quy trinh céng nghiép hién dang
dugc st dung & nhiéu quéc gia
cé nén coéng nghiép phat trién
nhu My, Nhat Ban, Canada, Blc,
Thuy Sy...

Hién nay, cac nha may dién
hat nhan dang hoat dong trén thé
gisi thudc cac céng nghé thé hé
Il (PWR, BWR, VVER, CANDU),
thé hé 1l (ABWR, VVER-
AES91/92) va md&i nhat la thé
hé Ill+ (VVER-AES2006/V491/
V392M, AP1000, EPR1600).
Pay déu la nhiing nha may dién
hat nhan s dung céng nghé 10
phan Gng nudc nhe (Light Water
Reactor - LWR) hoac 10 phan
ung nudéc nang (Heavy Water
Reactor - HWR) cé nhiét dé hoat
doéng cua hé thong hai nudc trong
khoédng 280-325°C, phu hgp cho
nhom Gng dung déng phat yéu
cau muc nhiét do thap nhu sudi
am, khi{i mudi nudc bién dé san
xuét nudc ngot hodc trong quy
trinh x{ ly, bdo quan thuc pham,
san pham noéng nghiép sau thu
hoach. Bén canh dé, nhiéu cudng
quéc vé dién hat nhan nhu My,
Phap, Nga, Canada, Nhat Ban,
Han Qudc, Trung Qudc van dang
nd luc tAng cudng hgp tac nghién
cliu va phat trién dé hoan thién
cong nghé dién hat nhan méi thé
hé IV nhu: céng nghé 10 phan ting
nhanh lam mat bdng chi (Lead
cooled Fast Reactor - LFR), 10
phan (ng nhanh lam mat bang
natri (Sodium cooled Fast Reactor
-SFR), 16 phan (ing lam mat bang
nudc siéu tGi han (Supercritical

Water Reactor -SCWR), 10 phan
ting mudi néng chay (Molten Salt
Reactor - MSR), 10 phan Ung
nhanh lam mat bang khi (Gas
cooled Fast Reactor - GFR), 10
phan Ung nhiét dé rat cao (Very
High Temperature Reactor -
VHTR) [2]. Pay la nhiing céng
nghé 10 phan Ging c6 nhiét do hoat
doéng cla hé théng hoi nudc hoac
khi trong khodng 500-1.000°C,
cho phép Ung dung dong phat
yéu cau muc nhiét do trung binh
va cao nhu trong cac quy trinh
cong nghiép san xuat gidy, hoéa
dau, san xuét hydro, luyén kim, xi
mang hodc thily tinh héa &
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