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Gidi thiéu:Hé théng md phong nha may dién hat nhan VVER1200 duoc lip dit tai Trung
tam Dao tao hat nhan vao cudi ndam 2015, nam trong goi hd tro cia Co quan ning luong
nguyén tir qudc té (IAEA) cho Viét Nam. Day la h¢ thdng mé phong khai quét véi thoi
gian thuc, c6 kha niang mo phong nhiéu trang thai hoat dong cua nha may nhu: hoat dong
& trang thai toi da cong suat, cac trang thai chuyén tiép khi c6 su bat thuong xay ra va ca
tai nan nghiém trong, bén canh d6 hé théng md phong con cho phép thuc hién céc thao
tac khai dong va dung 10 phan ung.

Noi dung cua bai bdo gdm 3 phan chinh: (1) gigi thiéu co ban vé hé théng mé phong nha
may dién hat nhan VVER1200; (2)trinh baymat bai thuc hanh ang pho su ¢6 ro ri phong
Xa tir vong so cap ra vong thtr cap do xay ra hién tuong nit bé éng trao ddi nhiét trong
binh sinh hoi (SGTR — Steam Generator Tube Rupture), duoc xay dung trén hé thong mo
phong voi muc dichcung cap kién thirc cho hoc vién va gitp hoc vién hiéu duoc ¥ nghia
cuia viéc tng pho nhanh khi xay ra su ¢ trong truong hop nay; (3) b sung kién thir cho
hoc vién vé anh huéng ciia Xénon trong 10 phan g hat nhan. Két qua thu dugc cho thiy
kha nang str dung h¢ md phong nha may di¢n hat nhan VVER1200 cho cong tac dao tao
va c0 thé phuc vu nghién ciru dé ning cao ning luc cho nganh niang lugng nguyén tir Viét
Nam.

Tur khoa: hé thong md phong nha mdy dién hat nhan VVER120, VVER120 nguon nhan
luc.

. GIOI THIEU CHUNG

Trong chiéu dai lich sir hon 60 nam ciia nganh cong nghi¢p di¢n hat nhan, cong cu tinh toan mod
phong nha méy dién hat nhan da khong nging duoc phat trién va hoan thién nho vao sy phat trién cua
cdng nghé s hoa, qua dé di dong gop mot phan khong nho vao nhiing thanh tyu ma nganh cong
nghiép nay dat duoc. Hé théng md phong nha may dién hat nhan (NMBHN) 1a mét hé théng may tinh
¢6 man hinh hién thi va bo chuong trinh duoc cai dat trong hé théng may tinh ¢6 chirec ning mé phong
cac cau trdc hé théng/thiét bi va qua trinh hoat dong cua cac hé théng/thiét bi ndy cua mot nha may
dién hat nhan thuc té. Théng qua hé théng gidp cho nguoi st dung quan sat, kiém tra va thuc hanh cac
thao tac didu khién qué trinh hoat dong ciia nha may, ciing nhu thie hanh céc thao tac tng pho voi cac
kich ban su cd/tai nan gia dinh c6 thé xay ra. Nhu vay c6 thé thiy, hé thong md phong nha may dién
hat nhan 1a mot cdng cu dao tao, huan luyén c6 tinh truc quan va tinh thuc té cao, qua trinh thuc hanh
trén hé md phong gidng nhu 1a qua trinh diéu khién nha may dién hat nhan that.

Theo Co quan ning lwong nguyén tir quic té IAEA, cac hé théng mé phong NMDHNdwoc phan
loai cha yéu vao dya muc dich va déi twong sir dung [1]:

o H¢ théng mé phong cac nguyén ly co ban(Basic principles simulator) md phong mot
cach tong quat qua trinh van hanh NMDHN thong qua minh hoa cac khai ni¢m, giai thich
va hién thi cac qua trinh vat ly co ban cua nha may. Muc dich cua hé thong nay nham gidp
nguoi hoc hiéu rd vé cac qua trinh vat Iy, qua trinh van hanh chu yéu cua cac hé thdng quan
trong va cac thu tuc van hanh co ban.

e Hé théng md phéng diéu khién thuc (Full-scope simulator): day 1a hé théng md phong
chan thuc va day da mot phong diéu khién thuc cia mot nha may dién hat nhan cu thé, cac
thao tac van hanh giéng nhu trong diéu khién thuc. Hé md phong nay duoc sir dung dé dao
tao, huan luyén nhan vién van hanh cho nha may dién hat nhan thuc.

e Hé théng md phéng tién tién bing d6 hoa (Advanced Desktop): hé théng nay mé phong
gia lap nha may dién hat nhan théng qua cac giao dién tuong tac gitra nguodi va may
(Human machine interface). Hién nay vai uu thé phat trién cia céc thiét bi sé hda va kha
ning thich &ng véi cdng nghé hién dai cua thé hé nhan vién maéi da cho phép viéc sir dung
hé théng mo phong nay vao muc dich dao tao.
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Hé m6 phong trén may tinh b sung cho qué trinh thuc tap va hoc tap trén 16p véi viéc nghién
ctru h¢ thong ma khdng can van hanh cac hé¢ thdng thuc cia nha may hoic cac ban diéu khién thuc. He
théng mo phong gop phan cai thién nhan thuc va hiéu biét cua nhan vién vé an toan véi viéc toi thiéu
hoa hozc giam thiéu cac 16i van hanh thdng qua viéc dao tao cac ky thuat van hanh trong cac diéu kién
van hanh khéc nhau, ké ca céc tinh hudng cuc doan. Hé mod phong c¢6 thé gitp nhan vién van hanh xac
Iap céc quy trinh van hanh hiéu qua nhit, dwa ra chién lugc kiém soat hé thdng bang viéc phan tich cac
dic trung ctia cac thanh phan va hé théng con trude hoic sau khi van hanh nha may.

Theo IAEA sy khac nhau trong pham vi m6 phong va cac phuong phap mé6 phong, twong téc
gitra ngu’orl huéng din va nguoi hoc, va cac diac diém tuong minh vé d6 hoa vai giao dién cu thé cho
phép hé mo phong khong chi huéng dan cho ngudi hoc véi cac muc tiéu hoc tap khac nhau, ma con
cho phép thuc hién lai cac qué trinh, cac thao tdc nham dat duoc su hiéu biét va k§ ning nhét dinh.
Céc thao tac mang tinh thoi gian thuc cho phép quan sét va hiéu rd hon cac phan ung cia hé théng nha
méy.Nhitng nhu cau dao tao c6 thé duogc giai quyét bang cach sir dung cac méd phong khac nhau mot
cach tryc tiép va vai sy huéng dan cu thé. Viéc tng dung nhitng qua trinh md phong nay cé thé rat
hiéu qua va ciing twong ddi ré. Ba chirc nang chinh ciia hé md phong: Pao tao, hd tro ki thuat va gisi
thi¢u cong nghé NMBHN dugc minh hoa ¢ Hinh 1.

Pao tao 1
ha Ho tro ky thuit
(MCR Operator Training) * : PR
. N Cac quy trinh van hanh
(EHE;Z;?_E llfymisxllrmg) (Operating Procedures ) G Fiiem com
; chung (Public visits)
P Céc stra do1
Bl anankinhanc g (Modifications) -
(Plant M.a:r}agement Trinh dien
Training) ‘ R&D ‘ (Demonstrations)

Hinh 1: Vai tro trong qua trinh dao tao va cac ung dung khac cua h¢ mé phong [1]
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Hinh 2: Giao dién cua bo phan mém mé phong PCTRAN][1]

Hién nay & Viét Nam, cac bo phan mém mé phong NMBHN ciing da dugc st dung dé phuc vu
nghién ciru va dao tao tai mot sé co quan, to chuc. Bo cac phan mém moé phong nguyén 1y co ban cia
cac NMBPHN cho muyc dich dao tao ciia IAEA gom c6 cac phan mém mé phong 10 PWR-2 nhanh (2-
loop PWR), 16 PWR kiéu Han Qudc, 10 PWR kiéu Nga (VVVER-1000) va I0 APWR, hai kiéu 16 nuéc
s6i: BWR va ABWR; hai kiéu 10 nudc nang: PHWR va APHWR. B phan mém nay dang duoc st
dung tai Vién Ning luong nguyén tir Viét Nam, dai hoc Khoa hoc ty nhién — Pai hoc Quéc gia thanh
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phé Hb Chi Minh, dai hoc Bach Khoa Ha Noi va mot sb truong khéc phuc vu céng tac nghién ciru va
giang day.

Ngoai ra, phan mém PCTRAN (Personal Computer Transient Analyzer) (hinh 2) md phong cac
truong hop tai nan khac nhau cia NMDHN ciing duoc nhiéu co so giang day, nghién ctru nhiéu nugc
sir dung. IAEA di tai trg phan mém nay cho Cuc An toan buc xa va hat nhan nham hd trg nang cao
nang lyc an toan hat nhén cta co quan phap quy. PCTRAN do cong ty Micro-Simulation Technology
(Hoa Ky) phét trién mé phong trén may tinh ca nhan (desktop simulator) cho nhiéu 16 phan ung khac
nhau.

Thang11-2014, truong dai hoc Pa Lat di tiép nhan hé thong thiét bi md phong 10 phan tng hat
nhan thoi gian thuc OPR1000 Core Simulator (CoSi) do Han Quéc tai trg. Sinh vién truong dai hoc
Pa Lat sir dung thiét bi nay dé hoc tap va thuc hanh thyc nghiém mé phong. Hé thng thiét bi gom
may tinh chu va cac may tinh tram duoc cai dat hé théng phan mém gia Iap 10 phan wng hat nhan
OPR-1000 cong su4t 1000MWe do Han Quéc phat trién.

Hé théng mé phong NMDHN duoc lip dit tai trung tdm dao tao md phong cong nghé NMBHN
VVER1200 phién ban V392M. Pay 1a hé thong mé phong duoc cai dat trén hé thong may vi tinh, wu
diém cua hé thdng mé phong nay so vai cac hé thdng mé phong hién c6 trong nude d6 1a né cho phép
nguoi sir dung thuc hién thao tac khoi dong va dirng nha may dién hat nhan, qua do giup ngudi hoc co
cai nhin tong quat vé qua trinh hoat dong ciing nhu sy lién két giira cac hé thdng/thiét bi trong mot nha
may dién hat nhan. Bén canh do, hé théng khdng nhitng c6 mot bo thu vién luu giir cac kich ban trang
thai hoat dong ctiia nha may ciing nhu cac kich ban tai nan duoc tao ra trén hé thbng ma né con cho
phép nguoi st dung tu thyc hién va luu cac kich ban theo y mudn phuc vu qué trinh hoc tap va nghién
ctru. M ta chi tiét vé hé thdng mé phong nay duoc trinh bay & ndi tiép theo.

II.  HE THONG MO PHONG NHA MAY PIEN HAT NHAN VVER1200

Hé théng md phong NMPHN VVER1200/V392M (sau duoc goi tit 1a VVER1200) la hé thong
md phong bao gém 5 h¢ théng may tinh, trong d6 c6 1 may chu va 4 may tram. Mdi h¢ thong may tinh
duoc trang bi 2 man hinh va duoc két ndi véi nhau thong qua bo day cap (hinh 3). Bén canh do, hé
théng md phong dugc trang bi mot may in va mot may chiéu dé phuc vu qué trinh khai thac va dao
tao, so d6 bd tri hé théng mé phong dugc minh hoa trén hinh 3.
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Hinh 3: Minh hoa h¢ thong md phong Hinh 4: Minh hoa phan man hinh chinh cua
NMBHN VVER1200 [1] giao dién mach so cip [2]

Trén cac hé thong may tinh duoc cai dat bo phan mém mé phong 3KEYMASTER ciia cong ty
WSC (Hoa Ky), day 1a b phan mém md phong véi thoi gian thuc, bao gom 150 giao dién tuong tac
gitta ngudi va may md ta day du cac hé thong/thiét bj co ban cia NMPHN VVER1200 nhu hé thong
10 phan @ng, hé thong cap hoi, hé théng tuabin, hé thong cip nudc cap, hé théng an toan thu dong...
Céc giao dién cho phép quan sat tryc quan cac thong tin nhu: tén cua mot hé thong, so do b tri cac
thanh phan/thiét bi quan trong ciia h¢ thdng va trang thai hoat dong cua chiing ciing véi cac tham sé
vat ly lién quan nhu nhiét do hay ap suit... Vi du trén hinh 4 minh hoa khu vuc man hinh chinh cua
giao dién ciia mach so cap, tén cua giao dién dugc thé hién & goc phia bén trai giao dién, khu vuc
trung tAm 1a so dd bd tri va su két ndi giira cac thiét bi, trang thai cua bom va van (mau do6 tng voi
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trang thai hoat dong ddi véi bom va mé dbi véi van, mau xanh ng véi trang thai khong hoat dong ddi
VvGi bom va dong ddi vai van).

Hé théng md phong nay cé thé md phong duoc nhiéu trang thai hoat dong cua nha may véi
thoi gian thuc nhu: trang thai hoat dong binh thuong téi da cong suét ciing nhu & céc trang thai cong
suit nho hon cong sudt danh dinh; cc qua trinh chuyén tiép (transients) hay cac su cb. Bac biét hé
thdng con cho phép nguoi sir dung thuc hién cac thao tac khai dong va dimng 10 phan ¢ng, xay dung
cac kich ban theo y mudn théng qua chirc nang dic biét & may chu.
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Hinh 6: Giao dién minh hoa hé thong do dac bén trong 16 phan ung [2]

. Véi 150 giao dién tuong tac gilta ngudi va may, hé thdng mé phong di cung cip co ban cic so
do hé thong thict bi quan trong va cac thong so di kém cia NMDHN VVER1200 qua d6 h¢ mo phong
nay cé thé coi la mot nguon tai liéu cung cap thong tin va 1a co s tham chiéu cho céac tinh toan sau
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nay. Dic biét hé théng con c6 thé md phong qué trinh hoat dong binh thudng cia nha may & 3 giai
doan cua mot chu trinh nhién li¢u nhu: (1) giai doan bat dau chu trinh nhién liéu; (2) giai doan gilra
chu trinh nhién liéu; (3) giai doan cudi chu trinh nhién liéu. Cac kha niang mé phong nay cung cap
thong tin dau vao hitu ich cho cac tinh toan lién quan dén vat 1y 16 ciing nhu cac tinh toan tai nan khi
ma cac tinh toan nay can mé phong qua trinh hoat dong 6n dinh cua 10 phan @ng trudc khi thuc hién
cac kich ban tinh toan. C6 thé chi ra mot vai cac giao dién cung cap théng sé quan trong phuc vu qué
trinh md phong trang thai hoat dong 6n dinh ctia nha may nhu sau:

e Trén giao dién minh hoat so d6 vong so cap (hinh 5), ngoai thé hién cac dic trung thiét ké cua
16 VVER1200 nhu d4y 16 dang hinh elip, sy khéac biét vé d6 cao cua chan nong (mau do) va
chan lanh (mau xanh), 4 bom tuan hoan dic trung cho 4 vong hay binh sinh hoi nim ngang thi
cung cap thong tin quan trong nhu: tong luu lwong nudc tuan hoan cua 4 vong, nhiét do chat tai
nhiét tai chan néng va chan lanh, &p suat trong 16 phan ung, nong do boron trong mach so cap
hay muc nudc trong trong binh diéu 4p, muc nudc va ap suat trong binh sinh hoi hay luu luong
nudce cap cho timg binh sinh hoi ...

e Hay trén giao di¢n minh hoa h¢ thdng do dac bén trong 16 phan ng (hinh 6), trén man hinh
chinh 14 so do bé tri 163 b6 thanh nhién liéu hinh luc giac, trén giao di¢n nay cho phép ngudi st
dung lay ra duoc rat nhleu thong s6 nhu: sy phan bd céng suat nhiét trén mot don vi chiéu dai
thanh nhién liéu, hé s dinh cong suat, nhiét do tai 16i vao va 16i ra bd thanh nhién liéu... bang
cach kich chuot vao cac thé ¢ phia bén phai cua giao dién.

V6i nhimg wu diém nhu trén, hé thong md phong ¢6 thé cung cap mot bo thong sb day du mo
phéng trang thai hoat dong on dinh cua 10 VVER1200 nhu 1a bo dir liéu dau vao phuc vu cac tinh toan
su co, thay nhiét hoac vat ly 10.

11l.  XAY DUNG BAI THYC HANH TREN HE THONG MO PHONG
< Dit vén dé: Xay ra hlen tuong nut bo 6 ong trao doi nhiét cia binh sinh hoi s6 1dan dén sy ro ri
phdng xa tir vong so cap ra vong thi cap. Trong thuc té, khi xay ra sy ¢6 ro ri va hoat do phong xa do
dugc trong dudng hoi chinh tinh trong 1 don vi thé tich hoi dat téi gia tri 2x10” Bg/m?®, thi tin hiéu
dirng 10 s& dwoc phét ra va cac hé thdng an toan duoc kich hoat, tuy nhién néu nhan vién van hanh
phét hién su cb trude khi gia tri hoat do phong xa dat dén ngudng dé kich hoat cac hé théng an toan thi
nhan vién van hanh hoan toan c6 thé dung 16 phan ng va thuc hién cac thao tac dé han ché luong
phong xa rod ri tir vong so cap ra vong thir cap.
s Muc tiéu:
e Trude khi di vao thuc hanh, cac hoc vién dugc yéu ciu hoc vién suy nghi hudng giai quyét
qua d6 danh gia duoc mirc d6 hiéu biét ciing nhu kha ning ng phé cua hoc vién.
e Dua ra cac budc thuc hanh tng phd cu thé tir d6 cung cap thém cac kién thirc cho hoc vién.

1. Xay dung bai thuc hanh vé mit Iy thuyét

Khi su ¢6 xay ra, tin hiéu chuéng canh bao s& vang 1én va trén dudng hoi chinh s& xuét hién
phéng xa, mitc hoat @ phong xa duoc hién thi trong mot cira s6 nho canh duong hoi chinh (hinh 10).
Sau khi phét hién su c6 ro ri phong Xa tir vong so cap ra vong thir cap do nit bo dng trao do6i nhiét &
binh sinh hoi, nhan vién van hanh can:

e Dung 16 phan ung ddng thoi tuabin ciing dugc ding hoat dong, cac van duong hoi chinh tu
doéng dugce dong lai do d6 ngan chan dugc hoi chira phdng xa di vao tuabin.

e Nhanh chéng xac dinh su rd ri xay ra & binh sinh hoi nao dé tién hanh dong van c0 1ap binh
sinh hoi d6 ngan khong cho hoi chira chat phong xa di thém vao vong thir cap.

e Nhiém vy tiép theo la giam sy ro ri bang cach tién hanh giam ap Suit trong mach so cap
bang céach sir dung hé thong phun giam ap ¢ binh didu &p, lc nay &p suat & vong thi cap
duoc kiém soat nho céc van chuyen tiép néu can thiét c6 thé dong cac van chuyén tlep
(bypass valves) dé tang ap suét trong vong thir cap. Tuy nhién _trong qua trinh giam ap Suat
ctia mach so cap can dam bao mirc d6 an toan cua nha may bang viéc duy tri gia tri chénh
léch gitra nhiét do bdo hoa giira vong so cip va tht cip trong khoang 50-60°C.

e Sau d6 nhanh chdng thyc hién qua trinh 1am ngudi vong so cap va vong thir cap.

2. Xay dwng bai thuc hanh trao tac trén hé mé phéng



Buéc 1: Nguoi huéng dan dat ché do mo phong nha may dang hoat dong ¢ ché d binh thuong
trén hé thong mo phong, bang cach kich chugt the “RESET (vong tron mau do bao quanh)” trén thanh
thang ding ¢ phia phai man hinh may chu dé thiét 1ap (hinh 7).

Budéc 2: Sir dung chirc ning gy ra hoat dong 13i cho céc thiét bi/hé théng bang chirc ning
“MALFUNCTION” trén may cha dé thiét 1ap su ro ri & mot trong 4 binh sinh hoi. Trong truong hop
nay lua chon binh sinh hoi s6 1 13 noi xay ra su ro ri, thiét 1ap téc do ro ri bang viéc thiét 1ap dién tich
ro ri 12 5% téng dién tich cua bo dng trao ddi nhiét, thiét lap thoi gian tré 12 15 gidy (tic 1a 15 gidy sau
khi nguoi huéng dan hoan thanh viéc thiét 1ap thi sy ro ri s& xay ra). Thao tac thuc hién viéc thiét lap
(hinh 8):

e Kich chudt vao thé “MF” ¢ thanh thang dting & phia phai man hinh may chi, mét cira so
s& xuat hién ¢ phia trai man hinh chinh.

e Kich chuét vao dong chit “TH Thermal hydraulic”, mot ctra s6 s& cuét hién ¢ giita man
hinh, kich chuét vao dong chit “SG TUBE LEAKAGE” dau tién (tng véi binh sinh hoi &
vong 1) thi mot cira so thiét 1ap xuat hién.

e Trén cua s thiét 1ap, tai 6 “delay time” nhap vao gia tri 15, & dong “Final” nhap gia trj 5.

e Sau d6 kich chudt vao & chix “Insert” dé hoan thanh va kich hoat cac thiét lap.

Sau khi sy ¢ ro ri xay ra, chuéng canh bao cd sy cb bat thuong s& kéu 1én, hoc vién chiu trach
nhiém khu vuc tuabin phai nhanh chéng phét hién su ¢ ro ri xay ra & binh sinh hoi s6 1 théng qua xéac
nhan luong phong xa 16n & duong dan hoi tir binh nay ra trén giao dién MS01 (bao quanh hinh tron do
- hinh 10), nhanh chéng théng bao cho toan bo cac hoc vién khac va theo ddi toc do thay doi hoat do
phdng xa bang cach lay ra do thi thé hién (hinh 9).

Budéc 3:Hoc vién van hanh 10 phan &ng sé& kich hoat chirc nang dung 10 phan &ng bang cach
kich chudt vao 1 trong 2 nit “REACTOR TRIP” trén giao dién RP (hinh 10). Sau 3 giay ké tir khi 10
phan tng duogc dirng thi tuabin cling dwogc dirng, cac van trén duong hoi chinh dugc dong lai tu dong
(hinh 11) nho vay ma hoi chita phdng xa khéng thé di vao khu vyc tuabin.

Buwoc 4: Hoc vién chiu trach nhiém khu vyc tuabin thyc hién viéc dong van cach ly cta binh
sinh hoi s6 1 trén giao dién OM2 (hinh 11) dé ngan khong cho hoi chira phdng xa ting thém vao vong
so cip, khi van dong hoan toan thi mau hién thj s& 1a mau xanh. Ddng thoi nhan vién chiu trach nhiém
khu vuc 16 phan ng s& dirg bom tuan hoan &ng véi binh sinh hoi s6 1.

Bwéc 5: Hoc vién chiu trach nhiém khu vuc 10 phan tng s& mé van dé phun giam ap cho vong
so cAp trén giao dién chira binh sinh hoi (hinh 12), qua d6 giam téc do ro ri ra vong thir cip bang cach
kich chudt vao van 10JEF11AA004 (bao quanh duong bai dudng tron mau vang) mot cira s6 s& Xuat
hién va kich chudt vao nit “open” dé ma van.

Buéc 6: Tiép d6 hoc vién chiu trach nhiém khu vuc 106 phan ng thiét lap hé thong lam mét cho
vong so cap théng qua hé thdng INA & giao dién minh hoa hé théng cip nudc lam mét ving hoat khén
cap (hinh 14).

Trong budc 6 co ché cua qué trinh 1am mét thdng qua hé théng INA nhu sau: nude trong doan
dng nong duoc dan ra hoa tron voi nudc lay tir bé chia nhién liéu da qua sir dung, hdn hop nuéc nay
sau d6 duoc dua tryuc tiép vao bén trong ving hoat (hinh 13 va 14). Thong qua céc thao tic nhu trén,
téc do ro ri phong xa tir mach so cap ra mach thur cap da dugc giam cham lai (hinh 15), viéc theo doi
su ro ri thdng qua viéc lay ra d6 thi van tiép tuc duoc tién hanh cho dén khi qué trinh 1am nguéi 2 vong
hoan thanh.

Céc thao tac dugc chia lam cac budc voi muc dich tién cho viéc quan sét, khi thuc hanh thyc té
trén hé théng md phong thi mot s6 bude duoc thuc hién gan nhu song song véi nhau. Thoi gian phét
hién vathuc hién cac thao tac c6 y nghia vo cung quan trong, viéc phat hién cham va thao tac cham
dan téi lugng phong xa ro ri sé rat 16n, va nguy co chat phdng Xa di vao tuabin va thoat ra ngoai 1a rat
cao. Duéi day 1a minh hoa 2 truong hop (hinh 16 va 17) cac diéu kién xay ra ro ri 1a giong nhau, trong
d6 truong hop 2 phét hién s ¢b cham hon 10 gidy so véi truong hop 1, dan dén viéc thuc hién cac
thao tac bi cham hon, két qua quan sat dugc 1a lugng phong xa ro ri ra vong thir cap nhiéu hon. Trong
truong hop 1, tong hoat do phong xa co trong duong hoi chinh tinh cho 1 don vi thé tich hoi 1a
55 x 10*(Bq/m?); trong khi d6 & truong hop 2 tong hoat do phéng xa 16n nhét 1a 67 x 10*(Bq/
m?), diéu ndy cho thay viéc phat hién va thyuc hién thao tac ang phé sém s& giam dwoc luong phéng
xa thoét vao vong thir cip va c6 thé thoat ra ngoai moi trudng.
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Hinh 17: Minh hoa hoat d6 phong xa ¢ vong thir cip trong truong hop 2
IV. QUAN SAT ANH HUONG CUA XENON (Xe-135)

Xe-135la mot trong cac nguyén té gay nhidém doc 10 phan tng duoc sinh ra tir qua trinh phan
hach va phan ra hat nhan, duoc dic biét quan tdm do né cd tiét dién hap thu neutron nhiét 16n va téc
d6 sinh ciing nhu tbc d6 mét di cua Xe-135 ngan. Trong qué trinh hoat dong cua 10 phan wng hat nhan,
qua trinh tao ra Xe-135 khong dong déu & cac khu vuc dan dén nhirng sy mat on dinh cia cong suat 1o
phan tmg, day 1a mot van dé trong qua trinh van hanh 16 phan ang hat nhan. Tuy nhién,céc anh huéng
cua su tich tuXe-135 trong 10 phan ung khong chi trong qué trinh hoat déng cua 16 phan tng hat nhén
mq ngay ca sau khi 10 phan tmg da dwoc ding hoat dong, dic biét 1a ddi vai cac 16 phan tng c6 cong
suat cao.

Hinh 18: Minh hoa anh hudong cua Xe-135 téi gia tri hoat d6 10 phan (ng sau khi 10 phan tng da
duogc dung hoat dong

Anh huong cia Xe-135 sau khi 10 phan (g da duoc ding hoat dong c6 thé quan sat duoc trén
hé théng mod phong. Trong giai doan dirng 10 phan (g hat nhéan, khi ma 16 da dugc glam cong Suit vé
xap xi 0% c6ng suat danh dinh, nhung van dang & trang thai t6i han thi ldc nay ta c6 thé quan sat rd
nhét c4c anh huong cua Xe-135 gay ra 1am dao dong gia tri hoat d¢ cua 1o phan ng. Sau khi 10 phan
tmg dugc dirng hoat dong (tic la cong suat & mic xap xi 0% cong suat danh dinh), Xe-135 tiép tuc
dugc sinh ra do qué trinh phén ra cua lot-135, do toc do sinh 16n hon téc do mét di (do Xe-135 phan ra
B7) do d6 ma ndng d6 Xe-135 tang 1én va dat dén gié tri bdo hoa sau khoang thoi gian 1a 10 gio tinh
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tir thoi diém dung 10 phan tng (ing, sau giai doan béo hoa ndng do Xe-135 giam xuéng do toc do sinh
nho hon toc dd mat.

Trong giai doan ndng d6 Xe-135 ting 1én dan dén tao ra mot gia tri hoat dd &m Ién 1am cho hoat
d6 cua 10 phan wng IGc nay giam xudng (hinh 18), khi nong d6 Xe-135 dat dén trang thai bio hoa tic
la téc d6 sinh bang toc do mat di luc nay hoat do cua 10 khdng giam nixa (hinh 18), sau giai doan béo
hoa do toc d6 mat 16n hon téc do sinh cong véi viéc Xe-135 phan rd £~ tao ra neutron dan dén tao ra
mét hoat d6 duong do d6 lam ting gia tri hoat d cua 10 phan ung (hinh 18). Trong thyc té thoi gian
thuc dé quan sét toan bo quéa trinh anh huong trén mat khoang 20 gio tinh tir thoi diém dung 10 phan
ng , nhung trén hé thong md phong cho phép ting tdc qua trinh sinh va mat Xe-135 vi thé ma khong
can phai cho mot khoang thoi gian dai nhu vay dé quan sat sy anh huong nay.

V. KETLUAN

Noi dung ciia bai bao da gidi thiéu co ban vé hé théng md phong nha may dién hat nhan
VVER1200, day 1a hé thdng mé phong véi thoi gian thuc, bao gom khoang 150 giao dién twong téc
gitta nguoi va may md phong hau hét cac hé thong thiét bi co ban cia nha may. Hé thong mo phong
cho phép nguoi sir dung thuc hién qua trinh md phong nhiéu trang thai hoat dong cua nha may
VVER1200 nhu trang thai hoat dong tdi da cong suét, cac trang thai hoat dong c6 céng suat nho hon
cdng suit danh dinh, cac trang thai chuyén tiép va mod phong cac kich ban sy ¢é nghiém trong theo y
mudn cia nguoi sir dung thdng qua chirc niang dic biét caa may chu.

Bai bao cling da trinh bay mot trong s6 cc bai thuc hanh dugc xay dung dua trén hé théng mo
phong, bal thuc hanh nay nham muc dich cung cap klen thuac va danh gia kha nang phan doan, (ng
ph6 su ¢b ro ri tir vong so cAp ra vong tha cp tir b6 éng trao dbi nhiét trong binh sinh hoi cua cac hoc
vién. Thong qua qua trinh dirng 10 phan tng, hé thdng md phong cho phép quan sat duoc anh huong
cua Xe-135 tdi gia tri hoat d6 cua 10 phan tng.

Qua d6 cho thiy hé théng md phong s& 1a mot cong cu hitu ich cho qua trinh ddo tao ngudn
nhan luc cho linh vuc ning luong nguyén tir va co thé hd tro cung cap mot s6 thong tin dau vao cho
cac tinh todn thuy nhiét va vat ly 10.
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APPLICATION OF THE VVER1200 NUCLEAR POWER PLANT

SIMULATOR FOR TRAINING

Doan Manh Long, Le Dai Dien, Nguyen Nam Giang
Nuclear Training Center
Email: longdoanmanh28@gmail.com

Abstract: The VVER1200 nuclear power plant simulator which is one of the supporting
packages of International Atomic Energy Agency (IAEA) for Viet Nam was setup in
Nuclear Training Center last year. It was aimed to support Viet Nam for training and
studying in nuclear energy field. It is a generic simulator with 150 human machine
interfaces. The simulator can simulate many operating conditions of VVER1200 nuclear
power plant in real time such as normal condition (full power), abnormal conditions,
transients or even severe accident. Additionally, one of the high lights of the simulator is
that it allows user to perform the nuclear power plant startup and shutdown procedures.
There are 3 main contents in the paper: (1) briefly introduce about the VVER1200 NPP
simulator; (2) present a practical exercise on responding the Steam Generator Tube
Rupture accident created on simulator aiming to provide knowledge for students and help
them understand the meaning of quick response in case of the accident; (3) provide
knowledge for students on effect of Xenon in nuclear reactor. The results showed that the
ability of using the VVER1200 NPP simulator for training and supporting research
activities in order to increase competence for atomic energy field in Viet Nam.

Key words: VVER1200 simulator, VVER1200, human resource.
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