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viing an toan hoat dong, méi viing dugc b tri hé théng an toan hoat dong dugc
dan dong bang dong co, va it nhat mot ving an toan thu dong dugc bé tri hé
théng thu dong khong yéu cdu dan dong bang dién. S6 lugng cic viing an toan
hoat dong 16n hon s6 lugng cac viing an toan dugc yéu cau khi c6 su ¢6 do thiét
k€ 1a hai hoac 16n hon hai, va méi viing an toan hoat dong dugc bo tri mot hé
thong an toan hoat dong dugc dan dong bang dong co. Hé thong an toan thu
dong c6 thé 1am madt 16i phan u'ng ma khong cin bd sung thém nudc 1lam mat tir
bén ngoai trong khoang thoi gian can thiét cho hé thong an toan hoat dong duoc
dua vio bdo dudng trong van hanh dé phuc héi néu cé su c6 xay ra khi bao
dudng trong van hanh mot hé thong an toan hoat dong. Trong hé thdng 1am mat
16i khén c4p cho nha mdy dién hat nhan nudc soi, c6 thé gidm quy mo clia nguén
dién du phong va s6 lugng cac hé thong khong hoat dong duoc do hé théng lam
mét phu trg khong hoat dong.
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Linh vue ki thut duoc dé cip

Sang ché dé cap dén hé thdng 1am mét 16i khan c4p va nha may hat nhan

nudc soi ¢ trang bi hé thong 1am mat 16i khan cap nay.

Tinh trang ky thuit ciia sing ché

Tiéu chudn an toan N+1 va tiéu chuén an toan N+2

Tiéu chuén su cb don dugc xac dinh 1a tiéu chuén an toan chung nhét
duoc 4p dung dé thiét ké hé thdng 1am mét 16i khan cap (ECCS) ctia 10 phan ting
nuée sdi thong thudng. Trong viée danh gia su an toan dbi vdi sy cd hao hut
chét 1am mat (LOCA) ma 13 mét trong nhitng su cb do thiét k& (DBA), tiéu
chuén su cb don gia dinh su xuét hién sy c¢b don trong hé théng lam mat 161
khan cép va yéu ciu viéc 1am mat 161 cAn dugc thuc hién diy du ngay ca trong
tinh trang ma & d6 it nhit mot hé théng 1am mat 15i khan cip khong thé hoat
dong duge. Sau dy, tiéu chuin nay duoc goi 1a tiéu chudn N+1.

Hé théng 1am mét 161 khan cip cua 10 phan tng nudc sdi théng thuong
dugc chia thanh tir hai &n bbn ving an toan. Nhiéu hé théng dugc bd tri trong
mot vung an toan, va dién nang dugc cung cip cho cac hé théng duoc b tri
trong mot ving an toan nay tir ngudn dién du phong dugc bd tri cho mbi ving
an toan.

N6i chung, chi ¢6 mét ngudn dién du phong dugc bb tri trong mot ving
an toan, sao cho khi su ¢b ciia ngudn dién du phong dugc gia thiét 13 su cd don,
thi duge xac dinh trong viéc danh gia an toan rang tit ca cic hé théng duoc din
dong bang dong co trong mét ving an toan tré nén khong thé hoat dong dugc.
Trén thue té, dién nang duoc cung cép tir hé thdng dién bén ngoai, nén nhitng hé
théng dugc din dong bang dong co trong mot ving an toan khong tré nén khéng
thé hoat dong dugc ma chi 1a do su ¢ don tir nguén dién duy phong. Tuy nhién,
viéc dénh gid an toan mot cach than trong dugc yéu ciu dé dong thoi gia thiét ¢6

su ¢ mat nguon tir hé thong dién bén ngoai. Do do, can gia thiét trong viéc danh
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gid an toan rang chi ¢6 su cd don ciia nguén dién du phong lam cho tét ca cac hé
théng dugc din dong bing dong co trong mdt ving an toan tré nén khong thé
hoat dong dugc.

Thuét ngft “ving” khéng chi 13 viing tuong tng véi ngudn dién du phong
ma con 13 ving dic biét duge xac dinh béi cac tuong vat 1y (tudong chdng lira
hodc tudong kin chéng rd nudc) duoc tao ra dé chéng chay, ngip, v.v. trong
nha mdy dé cach ly sy 4nh hudng cia céc su ¢b dinh trude xay ra & ving khac.
D6 13, ngay cé khi su cb trong d6 hé théng lam mat 161 khén cip tuong tng véi
mdt ving hoan toan mét kha ning hoat déng do chay hoic ngip nude duoc gia
thiét 1a s ¢b don, nha may duogc thiét ké sao cho su cb don nay khéng anh
huéng t6i ving khac. Ving c¢6 hé thdng an toan duoc goi 1a “ving an toan”.
Ving khéng c6 hé théng an toan ma c6 hé théng khong an toan duoc goi 14
“vung khong an toan”.

Trong su cd don cta hé thdng an toan, viéc toan bd mot ving an toan
khéng hoat dong din dén suy giam dang ké chirc ning an toan, do dé su c6 don
cua hé théng an toan duoc gia dinh béng cach lua chon bd phan (vi du, nguén
dién du phong) hodc nguyén nhén (vi du, héa hoan hodc ngép lut) ma c6 thé dan
dén viéc ca mét viing an toan khéng hoat dong.

Khi su ¢b trong hé théng 1dm mat 151 khin cdp duoc phat hién khi kiém
tra dinh ky trong subt qué trinh hoat d6ng nha may, su hoat ddng duoc phép tiép
tuc trong khoang tir 7 &én 10 ngay ké tir ngdy xay ra su ¢ don, va hoat dong cia
nha may s& dugc ngimg lai néu su cb khéng thé duoc xir Iy trong vong tir 7 dén
10 ngay. Quy dinh nay duoc thuc hién bang cach gidi han AOT (Allowed
Outage Time-thdi gian ngimg chay cho phép) theo tiéu chuin k§y thuét. Do dé,
duéi day, tiéu chuin k§ thuat néu trén dugc goi 1a quy dinh AOT.

Thiét k& néu trén ctia hé théng 1am mét 151 khan cip dua trén tiéu chuin
N+1 va gidi han hoat dong cia nha mdy dua trén quy dinh AOT thudng duogc
thuc hién & Hoa Ky va Nhat Ban. O nhimg qudc gia ndy, do tin ciy cua hé théng
1am mét 151 khén cép rat cao va it khi xay ra su cd, do d6 thiét ké an toan va giéi
han hoat dong ciia nha may duoc st dung nhu mét bién phap hiéu qua va hop ly.

Mt khac, ti€u chuan an toan cia mot s6 nude chdu Au khong chi bao gom ti€u
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chuén su c6 don ma con bao gdm tiéu chuén yéu clu su gia dinh vé tinh trang
khong hoat dong cua vung an toan khac thong qua su bado dudng trong van hanh.
Sau ddy, tiéu chuén nay duoc goi 1a tiéu chuin N+2.

D6 13, tidu chuin N+2 yéu ciu viée thiét ké nha may duoc thuc hién véi
gia dinh 13 ¢6 su cb tai mot bd phan ciia hé théng 1am mat 16i khan cAp mét cach
déu din va viéc bao dudng (bao dudng trong van hanh) luén duge thuc hién
trong sudt qua trinh hoat déng cia nha may va yéu ciu thuc hién viéc thiét ké an
toan va danh gia an toan véi gia thiét 1a khi hé théng con lai ctia hé théng lam
mat 181 khén cip trong trang thai chd dugc khéi dong tur dong ngay khi xay ra su
b do thiét ké, thi su cb khéac xuét hién. Tiéu chuin N+2 14 tiéu chuén an toan rat
cao. Theo tiéu chuin N+2, viéc bao dudng trong vin hanh cho riéng hé théng
Jam maét 161 khén cdp c6 thé dugc thuc hién trong khoang thoi gian khong xéac
dinh. Viéc 4p dung tiéu chuén N+2 cho phép viéc bao dudng hé théng lam mat
161 khén cép dugc thuc hién tron ven trong sudt qua trinh hoat dong ctia nha
may, déng gop dang ké vao viéc giam thoi gian nha may ngimng hoat dong va
nang cao dd an toan trong thoi gian nha may ngung hoat dong.

Gia thiét su c6 hao hut chat 1am mat, ma 1a mét trong nhitng su cb do thiét
ké, xay ra theo tiéu chudn N+2. Cu thé hon 13, gia thiét duong éng ctia mot hé
théng trong hé théng 1am mat 1561 khan cip bi héng gy ra su cb hao hut chat 1am
mat va hai hé théng 1am mét 151 khan cép tré nén khong hoat dong do su c¢b don
va bao dudng trong van hanh. Do dé, it nhit phai cin bbn hé théng trong hé
thdng 1am mat 18i khén cAp. Hon nita, tiéu chuin N+2 cho ring hai viing khéng
thé hoat dong dugc do su cb don va bao dudng trong van hanh, do do can it nhét
ba ving. Khi ba viing an toan hoat déng duoc bb tri, hai hé théng dugc yéu ciu
cho mét viing trong sé cac ving d6 va sau d6 cin xem xét dén su can dbi, véi
két qua 13 hai hé théng 1am mat 15i khin cép cin dugc bb tri cho mbi ving an
toan.

Hé théng lam mat 18i khin cép “BWR72”

Hé théng 13m mat 161 khin cp “BWR72” & nu6e Puc 13 vi du tidu biéu

dap tmg tiéu chudn N+2 béi né cung cip ba ving hoat déng. Dudi ddy, dua trén

Fig.7, cAu hinh cta hé théng lam mat 16i khin cip ciia nuéc Pic “BWR72” s&
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duoc mo ta.

Theo Fig.7, hé thdng 1am mat 18i khan cip, c6 ba ving hoat déng, bao
gdm hé thdng phun 15i cao 4p dugc din dong bing dong co (HPCI) 25, hé thdng
phun 15i ha 4p dugc dan dong bang dong co (LPCI) 26, va may phat dién diézen
du phong (EDG) 4 cho mdi ving. Hai hé théng dugc dan dong bang dong co
duoc bb tri cho mdi ving va do d6 cong suét cia mdi may phat dién diézen du
phong 4 13 16n. Hon nita, hé thdng 1am mat 15i khan cp duoc thiét ké sao cho
khi hé théng nuée 1am mat bd phan phan tng (khong dugce minh hoa) dugc bd
tri cho mdi ving an toan tré nén khong thé hoat dong dugc thi hé théng phun 15i
cao ap 25 va hé théng phun 18i ha 4p 26 dugc b tri cho ving twong mg ciing
déng thoi trd nén khong thé hoat dong dugc. Do d6, mac du téng s6 cac hé
théng 1am mat 161 khén cép 1a 6, thi su khong dang tin cdy cua cic hé thong
nude 1am mét bd phan cua 10 phan tng dugc bb tri & ba ving twong mg s&
quyét dinh d6 tin cdy téng thé. Tuong tu, khi may phat dién diézen du phong 4
cung cép dién cho mdi ving an toan dang hoat dong bi hdng, hé théng phun 15i
cao 4p 25 va hé théng phun 15i ha 4p 26 duoc bb tri trong ving tuong tmg ciing
ddng thoi khong thé hoat dong duoc.

Hé théng 1am mat 151 khan cap “BWR75”

M@t vi du dién hinh khic cia BWR duogc thiét ké theo tiéu chuan N+2 1a
“BWR75” & Thuy Dién. Dudi day, dua trén Fig.8, nhimg nét chinh ctia hé théng
Jam mét 161 khan cip ctia “BWR75” s& dugc mb ta.

Theo Fig.8, hé théng 1am mat 13i khan cip c6 bbn ving an toan, bao gbm
hé théng nudc cip phu tro (AFS) 31, hé théng phun 18i ha ap 26 hoic hé thong
phun 13i ha ap (LPCS) 32, hé théng thai nhiét thira (RHR), va may phat dién
diézen du phong 4 cho mdi ving an toan. Hé théng phun 161 ha 4p 26 hoic hé
théng phun 16i ha 4p 32 va hé théng thai nhiét thira dugc b tri doc 1ap khong
can ding chung may bom. Do hé thdng thai nhiét thira cia “BWR75” duge st
dung riéng lam hé théng lam mat khép kin dé 1am maét khoang udt va khoang
khd cua bé chita khi c6 su cb do thiét ké, hé théng lam mat khoang udt/kho
(WDCS) 24 duogc chi béo.

T4t ca cac hé théng déu sir dung bom dugc din dong bang dong co, téng
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s6 hé théng 1én dén 12 va do d6 cong suat mdi may phat dién diézen du phong 4
1a 16n. Tuy nhién, nhiéu hé thdng 13m mat 151 khin cip dugc din dong bing
dong co duoc bé tri cho mdi viing hoat dong s& tré nén khong hoat dong duogc
do héng may phét dién diézen du phong 4 tuong tmg. Tuong tu, khi hé théng
nude lam mat by phan phan tng (khong dugc minh hoa) dugc bd tri cho mdi
ving an toan bi hong, tit ca cac hé théng 1am mat 18i khén cip duogc bb tri trong
vung tuong ung trd nén khong hoat dong duogc.

Vi du trong d6 ving an toan thu déng dugc bb tri bd sung cho céc ving an
toan hoat dong dap tmg tiéu chuin N+2

Nhu duge mo ta trén day, hé théng 1am mat 161 khén cép c6 cac vung hoat
dong dap tmg tiéu chuin N+2 ¢ d6 du trit dii va do d6 c6 d6 an toan cao. Mit
khac, k¥ thuat boc 1 trong tai liéu sang ché 1 1a vi du trong dé ving an toan thu
dong duogc bd tri bd sung cho nhimg ving hoat dong dap tmg tiéu chudn N+2.
Heé théng trong d6 ving an toan thu déng duoc bb tri ddc lap cho ving an toan
hoat dong nhu dugc mo ta trén day dé nang cao thém d6 an toan hon nita duoc
goi 13 hé thdng an toan lai ghép c6 chiéu sau.

Giai phép k¥ thuét di biét nay s& dugc mo ta dua trén Fig.9. Theo Fig.9,
¢ ving an toan thir nhét, thi hai va thir ba 1a cac ving an toan hoat dong. Ving
thir tu 13 viing an toan thu dong. Mdi viing trong sb ba ving an toan hoat dong
bao gom hé théng 1am mat 16i cao ap (HPCF) 1, hé théng 1am mat 161 4p suét
thip (LPFL) 2 ma ciing duoc sir dung 1am hé thdng thai nhiét thira 3, va may
phat dién diézen du phong 4 cip dién cho ca hé théng lam mat 18i cao 4p 1 va hé
théng lam maét 15i 4p sut thdp 2. Ving an toan thu déng bao gdm binh ngung
cach ly (IC) 5, hé théng lam mat khép kin thu dong (PCCS) 8, va hé thdng 1am
mat dugc dan dong bang trong luc (GDCS) 9.

Két qua 13, ngay ca khi hé théng 1am mét 151 khan cdp c6 ba ving an toan
hoat dong trd nén hoan toan khong c6 kha nang hoat dong do tham hoa tu nhién
nhu dong dat 16n hodc séng than 16n, sy an toan cia 16 phan tng c6 thé duoc
dam bao boi hé thdng 1am mat 151 khan cp ciia ving an toan thu dong. Tuy
nhién, do c6 hai hé théng 1am mat 161 khin c4p duoc bé tri cho mbi ving an toan

hoat déng, nén c6 tdng cong sau hé thbng, vuot qua sd lugng hé théng t6i thiéu
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(bbn, nhu duge mo ta trén ddy) can cho tiéu chuin N+2.

MObi may phéat dién diézen du phong 4 yéu ciu cong suit 16n, vi du,
~ khoang 5000 kW do nhu ciu cung cip dién cho‘ hai hé théng 1am mat 13i khan
cAp. Két qua 13, s6 luong bd phan va chi phi cho hé théng 13m mat 161 khan cép
c¢6 céc viing an toan hoat déng dap tng tiéu chudn N+2 duoc ting 1én. Viéc ting
s6 luong bd phén lam ting twong tmg thé tich cua nha chira 16 phén tng chira
cac bd phan d6. Hon nita, viéc bd sung bdn ving an toan thu dong cling 1am
tang sb luong va chi phi cia toan bd hé thdng lam mat 161 khan cip. Ngoai ra,
khi hé théng nudc 1am mat bo phan phan tmg (khéng dugc minh hoa) duoc bd
tri cho mdi ving an toan hoat dong tré nén khong hoat dong dugc thi ca hai hé
théng 1am mat 15i cao 4p 1 va hé thdng lam mat 151 4p suét thip 2 bi v6 hiéu, khi
d6 su khong tin cay cua tit ca cic ving an toan hoat dong dugc xac dinh béi su
khéng tin cdy cta cac hé théng nude 1am mat bd phan phan tmg dugc bd tri
trong ba vung tuong Umg.

Tai liéu sang ché 1: Cong bb don yéu ciu cip sang ché Nhat Ban sb 2008-
281426

Cac van dé can duoc giai quyét boi sang ché

Trong hé théng 1am mat 18i khin cp thong thudng dap vmg tiéu chudn
N+2, nhiéu hé théng dugc din dong bang dong co dugc bé tri trong mot vung an
toan hoat dong, va do d6, cong suit ctia may phat dién diézen du phong dé cép
dién cho cac hé théng duoc dan dong bﬁmg dong co dugc tang 1én. Hon nira, cac
hé théng trong mét ving an toan hoat dong dugc lam mat bdi hé théng nude 1am
mat bd phan phan tmg don 1, va do d6 su cb hé thdng nudc 1am mat bd phan
phan {mg trong mot ving lam v hiéu céc hé théng trong ving tuong Ung.
Tuong tu, su c6 may phat dién diézen du phong trong mét ving 13m vé hiéu céc
hé théng trong ving tuong tmg. Hon nita, tong s6 hé thdng 14 16n ma nim trong
khoang tir sau dén mudi hai hé théng 1am ting chi phi va thé tich cua nha chira
16 phan Ung.

Két qua 1a, viéc lép ddt vung an toan thu dong bén canh céc vung an toan
hoat déng dép g tiéu chuan N+2 con 1am tang chi phi va thé tich ctia nha chira
lo phan ung.
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Ban chit k§ thuit ciia sang ché

Sang ché dugc tao ra dé giai quyét nhing van @ néu trén va muc dich cia
sang ché 1a d& xuét hé théng 1am mat 15 khén c4p ciia nha may hat nhan nuéc
sO6i c6 kha nang lam gidm quy mo cua ngudn dién du phong, giam thiéu sb
lugng hé théng duoc dan dong bing ddng co va ngin khong cho céc hé théng
tré nén khong hoat dong dugce do bi hong hé thdng nuéc 1am mat bd phan phan
ung.

Giai phap giai quyét van dé

Pé dat dugc muc dich néu trén, theo mot khia canh cia sang ché, sang ché
dé xuét hé thdng 1am mat 15i khan cdp ciia nha may hat nhan nuéc s6i bao gbm:
bén hodc nhidu hon bén viing an toan hoat déng, mdi ving bao gébm hé thdng an
toan hoat dong duoc din ddng bing dong co va mot hodc nhiéu hon mét ving
an toan thu dong bao gdm hé thdng an toan thu dong ma khong yéu cdu viéc dan
d6ng bang déng co, trong dé sé lugng ving an toan hoat dong 16n hon so véi sb
luong dugce yéu cAu khi X4y ra su cb do thiét ké 13 hai hodc 16n hon hai, mot hé
théng an toan hoat dong duoc din dong bing déng co va ngudn dién du phong
dé cung cép dién cho hé théng an toan hoat dong dugc dan dong bﬁng dong co
duge bb tri cho mdi ving an toan hoat dong, va khi gia thiét 1a c6 su cd xay ra
khi mét hé théng an toan hoat dong dugc dua vao bao dudng trong van hanh, thi
hé théng an toan thu dong c6 thé 1am mat 13i trong thoi gian can thiét dé phuc
hdi hé théng an toan hoat dong dugc dua vao bio dudng trong van hanh ma
khéng cn cip nudc lam mat tir bén ngoai.

Theo mot khia canh khac cia séang ché, sang ché @& xuit nha may hat
nhan nudc s6i duoc bd tri hé théng lam maét 16i khin cép, hé théng lam mat 161
khén cip nay bao gém: bbn hoic nhiéu hon bén ving an toan hoat déng, mbi
viing bao gdm hé théng an toan hoat dong duogc din dong bing dong co va mot
hodc nhiéu hon mét ving an toan thu dong bao gém hé théng an toan thu dong
khéng yéu cau viéc dén dong bing dong co, trong d6 sé luong ving an toan hoat
d6ng 16n hon so véi sb luong duge yéu cau khi xay ra su c6 do thiét ké 13 hai

hodc 16n hon hai, mét hé théng an toan hoat dong duoc din dong béng dong co
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va ngué)n dién du phong dé cung cép dién cho hé théng an toan hoat dong duoc
din dong b?lng dong co dugc bd tri cho mbi vung an toan hoat dong, va khi gia
thiét 1a ¢6 su cd x4y ra khi mot hé théng an toan hoat dong dugc dua vao bao
dudng trong van hanh, hé thdng an toan thu dong c6 thé lam mat 15i trong thoi
gian cn thiét dé phuc hdi hé théng an toan hoat dong dugc dua vao bao dudng

trong van hanh ma khong can bo sung nudc lam mat tir bén ngoai.
Hiéu qua cua sang ché

Theo sang ché, c6 thé dé xuét hé théng lam mat 15i khan cip ciia nha may
hat nhan nudc s6i ¢6 kha ning giam quy md ctia ngudn dién du phong, giam
thidu s6 lugng hé théng duoc din dong bing déng co va ngin khong cho céc hé
théng tré nén khéng hoat dong dugc do bi hdng hé théng nudc lam mat bg phéan

phan Ung.
Mo ti van tat cac hinh vé

Fig.1 1a hinh v& giai thich minh hoa toan b6 cu hinh ctia phuong 4n thi
nhét cia hé théng 1am mat 161 khén c4p theo sang ché.

Fig.2 1a hinh v& gii thich minh hoa toan bo ciu hinh ctia phuong 4n thir
hai ctia hé théng 1am mat 13i khan cip theo sang ché.

Fig.3 1a hinh v& giai thich minh hoa toan bd c4u hinh ciia phuong 4n thi
ba ciia hé thdng 1am mét 16i khan cép theo sang ché.

Fig.4 1a hinh v& gii thich minh hoa toan b6 cu hinh ciia phuong 4n thr
tur ciia hé thdng 1am mat 16i khin cép theo sang ché.

Fig.5 1a hinh v& gii thich minh hoa toan bo cu hinh ctia phuong 4n thi
nim cia hé thdng 1am mat 15i khan cip theo séang ché.

Fig.6 1a hinh v& gii thich minh hoa toan bé cu hinh cia phuong 4n thi
sdu cta hé thdng 13m mat 15i khan cAp theo séng ché.

Fig.7 13 hinh v& giai thich minh hoa toan bd cAu hinh ctia hé théng lam
mat 181 khén cip théng thuong “BWR72”.

Fig.8 12 hinh v& giai thich minh hoa toan bd cu hinh ciia hé théng 1am
mat 13i khén cip théng thuong “BWR75”.

Fig.9 13 hinh v& giai thich minh hoa toan b cAu hinh ciia hé théng lam
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mat 151 khén cdp théng thuong ciia hé thdng an toan lai ghép c6 chiéu sau dap
g tiéu chudn N+2.
MO ta chi tiét sang ché

Céc phuong 4n ctia hé thdng 1am mat 16 khan cép theo sang ché s& dugc
md ta dudi diy c6 dua vao cac hinh v& tir Fig.1 d&n Fig.6. Cac s6 chi dén ging
nhau dugc gan cho cling cac bd phan nhu trén cac hinh v& tir Fig.7 d¢én Fig.9, do
d6 phan m6 ta chung s& dugc bd qua, va chi nhitng thanh phan cha yéu s& duge
mo ta.

Phuong 4n thir nhét

Phu’ohg 4n thir nhét cia hé thdng 1am mat 15i khin cip theo sang ché s&
dugc mo ta dua trén Fig.1.

Fig.1 minh hoa ciu hinh ciia hé théng lam maét 15i khin cdp theo phwong
4n thir nhat cla sang ché. Hé théng 1am mat 16i khan cip theo phuong 4n nay c6
ndm vung an toan: cac vung an toan tir vung mot dén ving bén sir dung riéng
cho hé théng 1am mat 16i khin cép hoat dong va ving an toan thir nim c6 hé
théng 1am mat 15i khan cip thu dong. Mdi ving trong cic ving an toan tir ving
mot dén ving bbn sir dung riéng cho hé thdéng 1am mat 161 khan cép hoat dong
dugc b tri hé théng 1am mat 151 ap suét thap (LPFL) 2 1a hé théng 1am mat 161
ap suét thip duoc dén déng bang dong co, hé théng thai nhiét thira (RHR) 3 chia
sé mot s may bom va dng véi hé thdng 1am mat 15i 4p suét thip 2, va may phat
dién diézen du phong (EDG) 4 1am ngudén dién du phong. Do mét s6 may bom
va éng duoc chia sé gitra hé théng 1am mat 15i 4p sudt thdp 2 va hé théng thai
nhiét thira 3, ching dugc biéu thj 1a "LPFL 2/RHR 3" trong Fig.1.

Hon nita, du khong dugc minh hoa, hé théng giam ap tu dong (ADS)
dugc b tri 1am phuong tién giam 4p cho 16 phan tng. Hé théng giam 4p tu dong
12 hé thdng tu dong md nhidu van an toan ngay khi xay ra v& dng c6 dudng kinh
nho dé giam 4p cho 10 phan tmg, va né cling duge bb tri trong 10 phan tmg hat
nhéan nudc sbi thong thudng.

 Heé théng 1am mat 15i 4p sut thp 2, hé thng thai nhiét thira 3, may phat

dién diézen du phong 4, hé thong gidm 4p tu dong co cung cau triic vdi cau tric
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trong hé théng 1am mat 151 khn cip thong thuong cia BWR (ABWR) tién tién
(xem tai liéu séang ché 1).

Heé théng 1am mat 151 4p suét thip 2 hoat dong & 100% cong sudt phun can
thiét @& 1am mat 151 ngay khi xay ra su cb hao hut chét lam mat ma 1a su ¢b do
thiét k&. Do d6, chi mot hé thdng 1am mat 15i 4p suét thip 2 c6 thé lam mat 15
mdt cach an toan trong khoang 4p suét hoat déng dugc dinh 3. Ap suit hoat
dong duoc dinh rd cua hé théng 1am mat 15i ap suét thép 2 tha‘ip hon ap suét hoat
dong binh thuong cua 16 phan ing va bang, vi dy, 17 kg/cm?2 (khoang 1,7 MPa).

Heé théng thai nhiét thira 3 cia mdi ving c6 cong suat thai nhiét it nhat 13

50% cua lugng thai nhiét can thiét d& 1am mét 161 va bé chira ngay khi xay ra su
b do thidt ké. D6 13, d8 tao ra 100% luong thai nhiét cin thiét dé 1am mat 151 va
bé chita ngay khi xay ra su c¢b do thiét k&, cn phai kich hoat hé thdng thai nhiét
thira 3 & it nhét hai viing bét ky trong s6 bdn ving an toan hoat dong.

Do d6, trong phuong 4n nay, sé ving ti thiéu N can thiét ngay khi xay ra
su cb do thiétké 1a 2.

'TAt nhién 1a may phat dién tua bin khi du phong (GTG) c6 thé sir dung
thay cho may phat dién diézen du phong 4. May phat dién tua bin khi du phong
nay khéng c6 hé théng nudc lam mat va do d6 c6 thé c6 do tin cdy cao hon may
phat dién diézen du phong 4 ma yéu clu c6 hé théng nudc lam mat. Hon ni¥a,
ngudn dién du phong trang bi cho mdi ving an toan cé thé cé cong suit 2x50%
thay cho 1x100%, nghia 14, vi du, hai ngudn dién cong suét nhé co thé dugc bd
tri.

Heé théng 1am mat 151 4p suét thip 2 c6 thé dugc thay thé boi bat ky hé
théng 1am mét 161 khan cAp ha 4p nao khac dugc dan dong bing dong co.

Ving an toan tht nim gdm ca hé théng lam mat 16i khén c4p thu dong
dugc bd tri binh ngung cach ly (IC) 5. Binh ngung cach ly 5 c6 cing cAu triic
v6i chu tric trong ESBWR (Economical and Simplified BWR-BWR chi phi
thap va duoc don gian hoa) thong thudng (xem tai liéu sang ché 1).

Binh ngung cach ly 5 ¢6 nguén nudc lam mat cong sut 16n (vi dy, 1500
m’) dé 1am giam nhiét phan ra trong khoang tir ba dén bay ngay. Pham vi réng

cua thoi gian lam mat xuét phat tir sy chénh 1éch nhiét phan ra dugc sinh ra phu
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thudc vao cong sudt ddu ra cia nha may. Vi du, khi hé théng 1am mat 15i khin
cAp theo phuong an nay duoc 4p dung cho BWR 600.000 kWe, 15i c6 thé duoc
1am mat trong bay ngay, va khi hé théng 1am mat 15 khan cép dugc 4p dung cho
BWR 1.200.000 kWe, 161 ¢6 thé duoc 1am mat trong ba ngay. Tt nhién 13 khi
cong suét ciia nude 1am mat ting 1én, thi c6 thé dam bao thoi gian 1am mat 13 ba
ngay trd 1én cho BWR 1.800.000 kWe.

Mot trong céc dic diém ciia phuong an thir nhét tao ra khac biét véi mau
théng thudng & chd bén hé théng 1am mét 16i 4p sudt thip tao thanh hé théng an
toan lai ghép c6 chidu siu c6 nam ving cé kha ning dép tmg tiéu chuén N+2.

Vi du, gia thiét su cb v& 6ng xuét hién trong hé théng 1am mat 15i 4p sut
thdp 2 clia ving an toan thir nhit 1a su c6 hao hut chit 1am mét ma 14 su c6 do
thiét ké, cin phai gia thiét trong tiéu chuin N+2 13 su ¢ don xay ra & may phat
dién diézen du phong 4 cua vung an toan thir hai, va viéc bado dudng trong van
hanh duoc thuc hién cho may phat dién di€zen du phong 4 cua viung an toan thir
ba, va ngudn dién bén ngoai bi mit. Tham chi trong trudng hop niy, hé théng
lJam mat 131 4p sudt thép 2 va viéc van hanh may phét dién diézen du phong 4
cta vung an toan thi tu dugc duy tri trong tinh trang hoat dong duoc, béang cach
nay c6 thé dam bao 100% céng suit phun yéu cau dé 1am mat 16i. Hon nira, hé
théng thai nhiét thira 3 ctia cAc ving an toan thir nhit va thir tu ¢6 thé sir dung dé
dat 100% d6 lanh hoac 16n hon do hé thf')ng thai nhiét thira 3 ctia mbi ving c6
cong suét thai nhiét bang 50% hosc 16n hon dugc yéu ciu dé 1am mét 18i va bé
chua.

Hon nita, gia thiét 1a hé théng 1am mat 15i khan cp cla ving an toan thir
nhét trd nén khéng thé hoat dong do ¢6 hoa hoan bén ngoai. Trong trudng hop
nay, tham chi khi gia thiét 1a su c6 don x4y ra & may phat dién di€zen du phong
4 cua vung an toan thir hai va viéc bao dudng trong van hanh dugc thuc hién
cho may phat dién diézen du phong 4 cta vung an toan thir ba, sy lam mat bé
chira va 181 ¢6 thé tiép tuc trong thoi gian dai boi hé théng thai nhiét thira 3 cta
vung an toan thu tu va binh ngung cach ly 5 cia vung an toan thr nam. Do do,
viéc phuc hdi may phat dién diézen du phong 4 ctia cic ving an toan thit hai va

thir ba va viéc khoéi phuc nguon dién bén ngoai can dugce thuc hién trong lic van
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hanh 1am maét va sau d6 c6 thé tit 16 phan ung trong trang thi lanh.

Hon nira, ngay ca khi xay ra mét dién toan nha may (SBO) trong d6 dién
tir bén ngoai bj mét va toan bd bbdn may phat dién diézen du phong 4 bi hong do
gap hién tuong tu nhién khic nghiét, nhu la dong d4t manh hoidc bdo 16n vuot
qua didu kién thiét k&, thi c6 thé tiép tuc lam mét 15i trong thdi gian dai bang
binh ngung cach ly 5 duoc b tri & ving an toan thir nim. Trong qua trinh 1am
mat, viéc phuc hdi dién bén ngoai va phuc hdi cac may phat dién diézen du
phong 4 ¢o thé dat duoc, do d6 viée tat 10 phan Ung trong trang thai lanh cé thé
dat duoc. Do do, binh ngung cach ly 5 1a phuong tién lam mat thu dong, hoan
toan khéng yéu ciu cung cip dién xoay chidu dé hoat dong, két qua 13 hé thong
lam mat 151 khan cip ciia phuong 4n thir nhét c6 binh ngung cach ly 5 bd sung
cho céc hé théng lam mat 15i khan cip hoat dong cia bbn ving c¢6 thé dam bao
d6 an toan lai ghép c6 chiéu sdu rét cao.

Nhu dugc md ta trén diy, riéng binh ngung cach ly 5 da chira du nudc
]am maét dé 1am mét 161 trong it nhit 8 gid (khoang tir ba dén bay ngay trén thuc
t€) ma khéng can bd sung nudc 1am mét tir bén ngoai. Do d6, viéc phuc héi
ngudn dién du phong tily thude vao viéc bao dudng trong van hanh hoic hé
théng 1am mat 161 khan cip hoat dong van phai tién hanh trong thoi gian lam
mat dai.

Tiép theo, ngay ca khi mét nudce cip hodc cé thay dbi tam thoi trong d6 10
phan ung bi c6 14p, viéc lam mét 10 phan Ung co thé duoc tiép tuc mot cach an
toan bdi binh ngung cach ly 5. Hon nita, trong phuong én thir nhéit dugc tao ciu
hinh nhu vdy theo sang ché, cic may phét dién diézen du phong 4 ctia cac ving
an toan tir ving mét dén ving bdn duoc thiét ké @& mdi may phat dién chi cip
dién cho mot hé théng 1am mat 161 4p suét thap 2, nho d6 1am gidm dién ning
xuéhg con khoang 3.000 kW.

Tiép theo, khi gia thiét 1a héa hoan xay ra & ving an toan tht nhét, xay ra
su cb don tai mdy phat dién diézen du phong 4 cua ving an toan tha hai, may
phét dién diézen du phong 4 cta ving an toan thir ba dang duoc bdo dudng
trong van hanh, va viéc tit 10 phan Ung trong trang thai néng dugc tién hanh bai

binh ngung cach ly 5 cia vung an toan thir ndm, gia thiét tiép theo 14 xay ra ket
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van khi mé van xa an toan. Tham chi trong truong hop nay, & phuong an nay,
181 va bé chira c6 thé duoc 1am maét bsi hé théng 1am mat 161 ap suét thdp 2/hé
théng thai nhiét thira 3 ciia viing an toan thir tu, nhd d6 dam bao su an toan cho
cong dong.

Tiép theo, d6i voi hé théng 1am mat 16i khén cép hoat dong, s6 hé théng
1am mét 181 4p suét thap 2 1a bbn, 1a sb t5i thiéu yéu clu, nho d6 lam giam thé
tich ctia toa nha chira cac hé tﬂéng 13m mat 18i 4p suét thap 2 va cac hé thng
tuong tw. Mic du s6 luong cac hé thdng 1am mat 151 &p sudt thap 2 chi 1a bén ma
1a s& lugng yéu céu tbi thiéu nhu duoc mé ta trén ddy, sé lugng hé théng lam
mat 161 ap suét thép 2 tr¢ nén khong thé hoat dong dugc duoc gidi han & mot
ngay ca khi hé théng nudc 1am mat bd phan phan tmg ciia mdi ving hoat déng
bi héng. Do d6, cac hé théng 1am mat 15i 4p sudt thip 2 dugc ngin khong cho
tré thanh khong thé hoat déng déng thoi dugc theo cach phu thudc vao su cd
don ctia hé théng nudc 1am mat bd phan phan tmg.

Theo phuong 4n nay, c6 thé trang bi hé thdng an toan lai ghép c6 chiéu
sdu ¢ do tin ciy cao phi hop nhét dbi véi nha may BWR thé hé tiép theo bing
cach phdi hop hé théng an toan thu déng va hé théng 1am mat 18i khan cip hoat
dong. Cu thé hon 13, dbi v6i su cb bén ngoai ma 13 mét nguy co sét lai ddi véi
BWR c6 d6 an toan cao so véi su cb bén trong thi d§ an toan dugc dam bao boi
su da dang cua hé thdng an toan thu déng trong khoang thoi gian van hanh va
boi su du phong cua hé théng 1am mat 18i khan cdp hoat dong dap umg tiéu
chudn N+2 trong khoang thdi gian dimg nha may, do d6 dat dugc BWR thé hé
tiép theo c6 d6 an toan cao du dé giam nguy co sét lai dugc gy ra boi hién
tuong tu nhién khéc nghiét, nhu 1a dong d4t manh hoic bdo 16n hoic hda hoan
bén ngoai, co ban 13 vé khong.

Hon nita, theo phuong 4n ndy, chi mét hé théng 1am mat 11 ap sudt thap
duoc bd tri 1am hé théng 1am mat 161 khin cip dugce din dong bang dong co s&
duge bd tri trong mdi ving an toan hoat dong, do d6 cho phép cong suit cia
ngudn dién du phong tré thanh tbi thiéu va cho phép giam thiéu sb luong cac hé
thdng 1am mat 16i khan cip ma tré nén khong thé hoat dong dugc do hong hé

thdng nuéc 1am mat bd phan phan tng. Khi so sanh véi hé théng an toan lai
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ghép c6 chiéu sau thong thuong, sd luong céc hé thdng lam mat 16 khén cp
dugc din dong bang dong co co thé giam tir sau xubng bdn, nén thé tich ctia nha

chtra nhimg hé théng nay c6 thé dugc giam.
Phuong an thir hai

Fig.2 minh hoa c4u hinh cta hé théng lam mét 15i khan cp theo phuong
4n thir hai cua sang ché. Theo phuong 4n ﬁéy, chi c6 mot may phat dién tua bin
khi 6, ma la nguén dién phu trg, dugc bd tri dé chia sé gifra tAt ca céc vung an
toan dugc st dung riéng cho hé théng 1am mat 16i khén cép hoat déng, nho d6
cung cép dién c6 chon loc cho bat ky mot ving an toan nao. Pé dién ning duoc
cung cAp c6 chon loc cho bat ky mét ving an toan nio, thiét bi déng ngét 7 dé
déng ngit ngudn dién duoc bé tri qua thanh cai giita may phat dién tua bin khi
va mbi ving an toan hoat dong.

Theo phuong an dugc tao cAu hinh nay, su an toan dbi véi viec mét dién
toan nha may trong khi van hanh nha may cé thé dugc nang 1én. Hon nita, su da
dang trong viéc cép dién c6 thé duge dam bao ngay ca khi viéc lam mat 18i duge
thuc hién chi boi bdn ving an toan hoat dong trong khoang thoi gian dimg nha
may, két qua la ngay ca khi hién tugng tu nhién khéc nghiét, nhu 1a dong dét
manh hodc bdo 16n xay ra trong khoang thoi gian dimg nha may, co6 thé giam

déng ké nguy co xay ra su hu hong 15i.
Phuong an tha ba

Fig.3 minh hoa c4u hinh cta hé th6ng lam mat 161 khan cip theo phuong
4n th ba cta sang ché. Trong phuong 4n nay, hé théng 1am mat cach ly 15i phan
ung (RCIC) 10 1a hé théng nudc cip phu tro duge dan dong bing tua bin trong
vung khoéng an toan. Hé théng 1am mat cach ly 15i phan tng 10 hoat dong st
dung hoi nudc chinh cda 16 phan Umg lam ngudn nang luong, do d6 khong can
phai chay may phat dién diézen du phong 4. Hon nira, hé théng 1am mat cach ly
161 phan Umg 10 khong can phai dugc lam maét béi hé théng nudc 1am mat bd
phén phan tng va do do6 co thé duoc bé tri doc 14p trong ving khong an toan.

Trong phuong an nay, su c6 mat cua hé théng 1am mat cach ly 15i phan

ung 10 cho phép mirc nude cua 1o phan Umg ¢ thé duy tri mot cach an toan
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ngay ca khi xay ra su ket van khi md van xa an toan. Hon nita, ngay cé khi su cb
hao hut chit 1am mat do vét nut nhé xay ra, c6 thé duy tri mirc nuéce cia 16 phan
Ung va lam mat 16i ma khong phai giam ap cho 10 phan ung. _
Tuy hé théng 1am mét cach ly 16i phan tng 10 1 hé théng khéng an toan,
nhung n6 co6 thé dugc trang bi trong cic ving an toan tir ving mot dén ving
bén. Tham chi trong trudng hop nay, hé théng 1am mat cach ly 18i phan tmg 10
khéng yéu cau dién xoay chiéu dé hoat dong, do d6 cong suét_cﬁa may phat dién
diézen du phong 4 khong cAn thiét phai ting 1én. Hon nita, hé théng 1am mat
céch ly 151 phan tng 10 c6 thé duoc bd tri trong ving an toan thu dong thi nam.
Viéc tang s6 luong cac hé thdng 1am mat cach ly 18i phan tmg 10 1am ting tuong

ting d6 tin c4y cua hé théng 1am mat 16i khén cép.
Phuong an thur tu

Fig.4 minh hoa cAu hinh ctia hé thdng 1am mat 15i khan cép theo phuong
4n th tu cia sang ché. Trong phuong 4n nay, ngoai binh ngung cach ly 5, hé
théng 1am mat khép kin thu dong (PCCS) 8 dugc bd tri trong ving an toan thir
nim k& ca hé thdng 1am mat 151 khin cip thu dong. Hé théng lam maét khép kin
thu dong 8 cé cing ciu tric gidng cAu tric trong ESBWR thong thuong, Hé
théng 1am maét khép kin thu dong 8 chi gdm cac bd phan an toan thu dong va
hoan toan khong yéu ciu ngudn dién. Hon nita, hé théng 1am mat khép kin thu
déng 8 hoan toan khéng yéu ciu viéc 1am mat phia thir cdp véi bd phan an toan
hoat dong nhu hé théng nudc lam mét bo phan phan tng.

Nhu vay, hé théng 1am mat khép kin thu dong 8 c6 thé lam mét bé chia
véi @6 tin cdy cao ngay ca khi hién tudng tu nhién khic nghiét, nhu 13 dong dat
manh hodc bdo 1én xay ra lam hu hong moi phuong tién nhu ngudn dién bén
ngoai, ngudn dién du phong, va hé théng nudc 1am mat bo phan phan ing. D6 1a
hé théng 1am mat khép kin thu dong 8 tao ra tinh da dang rat t6t ddi véi chirc
ning 1am mat bé chira ctia hé théng thai nhiét thira 3. Nhu vay theo hé thong 1am
mat 161 khan cép ciia phuong 4n nay, d6 an toan cao c6 thé duoc dam béo trong

viéc lam mat bé chira ngay ca khi hién tugng tu nhién khac nghiét xay ra.

Phuong én thir nam
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Fig.5 minh hoa cAu hinh ctia hé théng lam mat 16i khan c4p theo phuong

4n thtr nam cta sang ché. Trong phuong 4n nay, ngoai binh ngung céach ly 5 va

hé théng lam mat khép kin thu dong 8, hé théng ]am méat dugc din dong béng

trong luc (GDCS) 9 dugc bd tri & ving an toan thir nim bao gbm hé thdng lam
mat 151 khan cip thu dong. |

Hé théng 1am mat dugc dan dong béng trong luc 9 c6 clng cu tric voi
cAu triic & ESBWR théng thuong. Hé théng 1am méat dugc dén dong bang trong
luc 9 hoan toan khéng yéu ciu cac phuong tién phu tro nhu ngudn dién va hé
théng nudc lam mat bd phan phan ung dung cho su hoat dong cia né. Do 4o,
ngay ca khi xay ra mit dién toan nha may trong mét khoang thoi gian do hién
tuong tu nhién khéc nghiét, nhu 1a dong dat manh hoic bio 16n va sau d6 binh
ngung cach ly 5 trd nén khéng thé hoat dong duge do mot sd nguyén nhan din
dén su cb hong 161, nude lam mat trong hé théng lam mét dugc din dong bing
trong luc 9 c6 thé dugc db vao phin dudi cia bé chira. Két qua 1a cac méanh 15i
c6 thé duoc 1am ngap va 1am mat.

Trong thoi gian lam mat cac manh 161 ngép nudc, hoi nudce tuong img véi
nhiét phan rd dugc tao ra, va hoi nudc duge hit vao hé théng lam mat khép kin
thu dong 8 do 4p suét cia chinh né. Sau dé, hoi nudc duge 1am mat va ngung tu
lai, va sau d6, nuGe ngung tu chay vao bé nudc lam mat (khong duoc minh hoa)
ctia hé théng 1am mat duoc din dong bing trong luc 9 nhd cb trong luc. Nhu
vay, nudc ngung tu cd thé lai dugc sir dung dé 1am mat cac manh 16i 1am nude
lam mat cua hé théng 1am mat dugc din dong b%lng trong luc 9.

BWR sir dung hé théng 1am mat 161 khén cip theo phwong 4n duoc tao
cAu hinh nhu vay co thé 1am mat bé chira va duy tri sy dn dinh ciia né theo cach
tin ciy hon ngay ca khi x4y ra su cd héng 16i do hién twong tu nhién khéc nghiét
va c6 thé giam dang k& nguy co tir hién tugng tu nhién khi so sénh véi BWR
thong thuong. Viéc ap dung chuc nang lam mat thu dong cia bé chira dat duoc
béi hé théng 1am mat khép kin thu dong 8 va hé thdng lam mat duoc din dong
bang trong luc 9 1am giam nguy co do hién tuong tu nhién vé co ban 13 bing

khong.
Phuong an thir sau
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Fig.6 minh hoa cAu hinh ctia hé thdng 1am mét 16i khan cAp theo phuong
4n thir su ctia sang ché. Trén Fig.6, hé thong lam ngap ap suit can bang (EPLF)
duogc din dong béng dong dién mot chiéu 11 va nguén dién mot chiéu 12 duoc
bd tri & ving an toan thir tu. Hé théng 1am ngap ap sudt can bing 11 ¢ cling
chirc nang lam mat 161 nhu hé théng 1am mat 161 4p sut thip 2 & trang thai 4p
sult can bang ma & d6 4p suét cta 10 phan tmg gan nhu béng ap suét cia bé
chira. Két qua 13, s6 lugng cac hé théng thai nhiét thira 3 duogc giam xuéng con
ba; tuy nhién, bé chira c¢6 thé dugc 1am maét bsi hé thong 1am mat khép kin thy
dong 8 vao luc co su cb. D6 13, bdén hé théng duoc bé tri nhu 1a céc phuong tién
1am mat bé chira, va do d6 tiéu chudn N+2 dugc déap tmeg.

Theo phuong an nay, ngay cé khi cAu hinh bao gém ba ving hoat déng
ma 13 cac ving hoat dong tir ving thir nhit dén ving th ba, mdi viing c6 hé
théng 1am mét 151 4p sudt thap 2/hé thdng thai nhiét thira 3 va chi d4p tng tiéu
chuldn N+1, c6 thé dép tmg tiéu chuin N+2 bang cach thém ving hoat dong thir
tu c6 hé théng 1am ngap 4p suét can bang 11 va ngudn dién mot chiéu (DC) 12.
Vi du, thoi gian hoat dong cua nguén dién mot chiéu (DC) 12 dugc thiét lap 1a
24 gid, va su phuc hdi ctia may phét dién diézen du phong 4 cla ving an toan
hoat dong khac va su phuc hdi cua nguén dién bén ngoai co thé dat dugc trong

thoi gian hoat dong nay.
Céac phuong an khac

Céac phuong an dugc mo ta trén day chi 1a minh hoa, va sang ché khong bi
gi61 han & do.

Vi du, mac du sb luong N hé théng an toan hoat dong dugc yéu cAu khi
x4y ra su cb do thiét ké dugc thiét 14p 1a hai va sb luong céc ving an toan hoat
dong duoc thiét 1ap 1a bbn trong cac phuong 4n néu trén, sd luong ving an toan
hoat dong co thé 1a N+2 hoac 16n hon. Hon nita, sb lugng cac vung an toan thu

d6ng c6 thé 1a mot hodc 16n hon.
Danh muc céc sb chi dan
1: Hé théng 1am mat 18i cao ap (HPCF)
2: Hé théng lam mat 151 ap suét thap (LPFL)
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3: Hé thdng thai nhiét thira (RHR)

4: May phat dién diézen du phong (EDG)

5: Binh ngung cach ly (IC)

6: May phat dién tua bin khi (GTG)

7: Thiét bi d6ng ngat

8: Hé théng 1am mat khép kin thu dong (PCCS)

9: Hé théng 1am mat dugc din dong bing trong luc (GDCS)
~ 10: Hé théng 1am mét cach ly 16i phan tmg (RCIC)

11: Hé théng 1am ngap 4p suit can bang (EPFL)

12: Ngudn dién mét chiéu

24: Hé théng 1am mat khoang uét hoic khoang khé (WDCS)
25: Hé théng phun 16i cao ap (HPCI)

26: Hé théng phun 15i ha ap (LPCI)

31: Hé théng nuéc cip phu trg (AFS)

32: Hé théng phun 15i ha ap (LPCS)
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YEU CAUBAO HOQ

1. Hé théng 1am mét 18i khén cip cia nha may hat nhan nuée sbi, hé thong nay
bao gom:

bén hoic nhidu hon bdn ving an toan hoat déng, mdi ving c6 hé théng an
toan hoat déng dugc din dong bang dong co; va

moét hoac nhiéu hon mét vung an toan thu dong bao gém hé théng an toan
thu dong ma khong yéu cdu din dong bing déng co, trong do-

sb luong ving an toan hoat dong 16n hon s6 lugng dugce yéu cau khi ¢o su
c6 do thiét ké 12 hai hogic 16n hon hai,

céc viing an toan hoat dong, mdi ving c6 mét hé théng duy nhét ctia hé
théng an toan hoat déng dugc din dong bing ddng co va ngudn dién du phong
ding dé cdp dién cho hé théng an toan hoat déng dugc dan dong bing dong co,
va

khi gia thiét 13 c6 su cb xay ra khi mot hé théng an toan hoat dong dang
duoc dua vao bao dudng trong van hanh, hé théng an toan thu dong c6 thé 1lam
mat 16i trong khoang thoi gian can thiét & phuc hoi hé thdng an toan hoat dong
ma dugc dua vao bao dudng trong van hanh ma khong can bd sung nudc lam
mat tir bén ngoai.
2. Hé théng theo diém 1, trong do:

s6 viing an toan hoat dong 1a bén,

sb vung an toan thu dong la mat,

cac ving an toan hoat dong ma mbi ving c6 hé théng 1am mat 151 4p suét
thép ma ciing dugc st dung 1am hé théng thai nhiét thira, 12 mot hé théng duy
nhat ctia hé thdng an toan hoat dong dugc din dong bang dong co,

hé théng 13m mét 16i 4p suét thap c6 it nhat 1a 100% cong sudt phun dugc
yéu cdu dé lam mat 18i ngay khi xay ra sy c¢b it nhit 1a do thiét ké trong tinh
trang 4p suét cua 10 phan tmg thap,

hé théng thai nhiét thira c6 it nhét 1a 50% cong suét thai nhiét thira duoc
yéu ciu dé lam maét 151 va bé chira ngay khi xay ra su c6 do thiét ké, va

ving an toan thu dong bao gbm it nhat mét binh ngung cach ly.
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3. Hé théng theo diém 1 hoic 2, trong d6 mdi ving trong sd cac ving an toan

hoat dong bao gdm may phat dién diézen du phong lam ngudn dién du phong.

4. Hé théng theo diém 1 hoic 2, trong d6:
cac vung an toan hoat dong, mdi ving bao gém nguén dién du phong, va
hé théng 1am mét 161 khan cip bao gOm it nhit mdt ngudn dién phu trg dé

cap dién c6 chon loc cho mét ving bat ky trong so cac vung an toan hoat dong.

5. Hé théng theo diém 4, trong d6 ngudn dién phu tro 13 méay phat dién tua bin
khi.

6. Hé théng theo diém 1 hoic 2, bao gém, lam hé théng nudc ca?'lp phu trg, mgt
ho#ic nhidu hon mot hé théng 13m maét cach ly 16i phan tmg dugc dan dong bing

tua bin hoat dong bang hoi nudc chinh dugce cAp tir 16 phan ting.

7. Hé théng theo diém 1 hoic 2, trong d6 ving an toan thu dong bao gém hé

théng 1am mét khép kin thu dong.

8. Hé théng theo diém 7, trong d6 ving an toan thu déng bao gdm hé théng 1am

mat duge dan dong bang trong luc.

9. Hé théng theo diém 7, trong d6 it nhit mét ving trong sd cac ving an toan
hoat dong bao gdm ngudn dién mot chidu va hé théng lam ngfp 4p suit cin bing

dugce dan dong bang ngudn dién mét chieu.

10. Nha may hat nhan nu6c sdi duge bd tri hé théng 1am mét 18i khan cip, hé
théng 1am mat 151 khan c4p nay bao gbm:

bdn hodc nhiéu hon bén vung an toan hoat dong, mdi ving bao g?)m hé
théng an toan hoat ddng duogc dan dong bﬁng dong co; va

mot hodc nhiéu hon mét vung an toan thu dong bao gém hé théng an toan
thu dong ma khéng yéu cau viéc din dong bing dong co, trong do:

s6 luong ving an toan hoat dong 16n hon so véi sd luong dugc yéu ciu
khi x4y ra su ¢b do thiét k& 14 hai hodc 16n hon hai,

céc ving an toan hoat déng ma mdi ving nay c6 mot hé théng duy nhét
cda hé théng an toan hoat dong dugc dan doéng bﬁng dong co va nguén dién du

phong dé cip dién cho hé théng an toan hoat dong dugc din dong bang dong co,
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mot hé thdng an toan hoat dong dugc din dong bang déng co va ngudn
dién du phong dé cung cép dién cho hé théng an toan hoat déng duoc dan dong
bing d6ng co dugc bb tri cho mdi ving an toan hoat dong, va

khi gia thiét 1 cé su cb xay ra khi mét hé théng an toan hoat dong duoc
dura vao bao dudng trong van hanh, hé théng an toan thu dong c6 thé 1am mat 13i
trong thoi gian can thiét dé phuc hdi hé théng an toan hoat dong ma duogc dua
vao bao dudng trong van hanh ma khéng cin bd sung nudc lam mat tir bén

ngoai.
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FIG. 2

VUNG AN TOAN
THU NHAT

VUNG AN TOAN
THU NAM

LPFL 2 / RHR
EDG 4

IC 5

VUNG AN TOAN
THU HAI

LPFL 2 / RHR 3
EDG 4

VUNG AN TOAN
THU TU

LPFL 2 / RHR 3
—EDG 4

VUNG AN TOAN
THU BA

LPFL 2 / RHR 3
EDG 4

— GIS 6

-24-



20517

FIG. 3
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FIG. 4
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FIG. 7
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FIG. 8
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FIG. 9
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