MO PHONG MOT QUI TRINH KHOI PHUC HE THONG BIEN MIEN BAC

Lé Coéng Thanh'

Tom tat: Ap dung mé phong simulink dé khao sdt qui trinh khoi phuc hé thong dién mién Bic c6
X6t tdi cdc yéu té anh huéng chinh nhw: mirc dg tham gia ciia cdc nha may dién vao hé thong; do
on dinh khi cdc mady phat dién nhan tai; dw trir ngu(;n. pé nghi: thyc hién viéc khoi phuc hé th(fng
dién dong thoi & cdc tiéu ving Véi sue tham gia ciia cde NMP mdi.

Cé4c tir khoa: Khoi dong den, khoi phuc hé thong dién, mé hinh turbine-may phat dién, bo diéu

tc, didu khién tu dong phat dién.

1. PAT VAN PE

Hé thong dién (HTD) Viét nam d4 nhiéu lan
gap su cd 1on ma 16n nhat 1 cac su ¢b rd hudi —
su ¢ lam gian doan cung cap dién cho phan 16n
hodc toan bd phu tai cia HTD. Dién hinh l1a sy
¢ rd ledi hoi 14:20 ngdy 22/05/2013, toan bo
HTD mién Nam mét dién véi cong suat khoang
9400MW. Sau su c¢b 8 gid méi khdi phuc dugc
khoang 70% phu tai va dén hon 24 gid sau van
con 1100MW ngudn chua khdi phuc tré lai
dugc. Trén quy md thé gidi, cac su c¢b ra ludi
I6n ciing khong phai 1 hiém: nim 1965 tai viing
dong Bic nudc Mi va bang Ontario Canada,
nam 1999 tai Brasil, nam 2003 tai Italia, nam
2005 tai Indonesia. Su ¢6 ré lréi, kéo dai 2 ngay
30-31/07/2012, xuét phat tir 16i duong day lién
vliing & An D9 da lam anh hudng t6i 670 triéu
ngudi. TUy theo mic d6 va nguyén nhan sy cb
ma thoi gian khoi phuc HTD c6 thé kéo dai tir
vai gio toi nhiéu ngay. Dé khoi phuc lai HTD tir
tinh trang rd ludi can thyc hién theo quy trinh
chat ché nham nhanh chéng thiét lap lai HTD
thong nhat 1am viéc an toan 6n dinh va tin cay.
Bao cao nay dua ra mot nghién clru mo phong
quy trinh khoi phuc HTP mién Bic tir trang thai
ra ludi todn bo co xét toi cac yéu té anh huong
chinh nhu: mirc d6 tham gia ctua cac nha may
dién (NMD) vao hé théng; d6 6n dinh cia cac
NMBD khi nhan tai; dong thoi khoi phuc HTD
cé4c tiéu ving.

2. MO PHONG QUY TRINH KHOI PHUC HTD

2.1 Quy trinh

1. Nguyén tdc theec hién:

o Khdi phuc hé théng cung cap dién cho tu
ding tién toi khdi phuc cong suat kha phét va
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tram di¢n cia NMD khoi dong den.

e Pong dién dé tung budc khdi phuc cac
tram di€n va cac NMD trong vung.

e Hoa dién cac t6 may phat cia NMP vira
duoc khoi phuc va cac NMD tach ludi vai hé
thong dién.

e Dan khoi phuc phu tai theo yéu cau vé
diéu chinh dién 4p va tan s vang.

Theo nguyén tac trén va tdy mac do ra huedi,
phuong an phu hop s& duoc ap dung dé khoi
phuc HTD. Nghién cttu ndy khao sat phuong an
dién hinh khdi phuc HTD mién Bic cho truong
hop ra luéi toan bo [2].

2. Quy trinh khi phuc HTD mién Bdc

e HTP mién Bic s& duoc khdi phuc tur
NMBD Hoa Binh. Tai day c¢6 cac phuong an khac
nhau tly vao t6 may nao giir dugc tu dung hoic
phai khai dong tir nguon diesel. Nghién ciru nay
khao sat phuong an dau tién vai khoi phat 1a t6
may H7 va H8 cua NMD.

e Viéc tao lién két gitra cac NMD va tram
dién quan trong trong viing dugc trién khai theo
6 hudéng (khong gian) va dugc thyc hién theo 3
quéa trinh vai tong cong 39 budc thao tac chinh
[2]. Qué trinh thir nhat (budc 1-4 va la-4a) chu
yéu nham céap dién ty ding, tao lién két viing
cho NMD Pha Lai, NMD Udng Bi. Qua trinh
thtr hai (budc 5-9 va 5a-9a) nham tao va cang
cd cac mach vong 220kV. Qua trinh thr ba
(budc 10-20 va 10a-19a) nham tao cac mach
500kV khép vong tai T500kV Ha Tinh va
T500kV Thuwong Tin, cac mach 220kV khép
vong tai T220kV Ha Pong, NMD Pha Lai.
Cong suat phy tai dugc khodi phuc s& phu thugc
vao cdng suat kha dung caa cac NMD da tham
gia vao HTD. Viéc khdi phuc HTD dugc xem
xét theo cac hudng va cac qua trinh duoc mo ta
trong cé&c hinh tir Hinh 1 d&én Hinh 5.
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Hinh 2: M ti hdmg khdi phuc Thudmg Tin, Pha Lai, Mai Ding, Phd N6i, Hii Duong,
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Hinh 3: M ti huéng khéi phye Trang Bach, Usng Bi, Ddng Héa, Hoanh B3, VAt High 4: M ti hwdng khdi phyc Bic Ninb, Bic Giang, Théi Nguyén, Séc Son, Tuyén Quang

Cach, Hii Phong, Son Ding, Dinh Vii, Quang Ninh
Bj — Budic diéu chinh dién dp

Hinh 5: M# ta hwéng khéi phyc Ha Tinh, Hung Dong, Pong Héi
Bj - Bude diéu chinh dién ap

2.2. M6 hinh

Bao trim quy trinh 12 yéu t6 logic trong dé
NMP Hoa Binh cip dién cho cac phu tai theo
thi ty wu tién. Phu tai trong cac budc dau tién
chii yéu 1a ty dung cho cac NMB. Yéu t6 anh
hudng can xét 14 qua trinh 6n dinh sau mdi budc
nhan tai cia cic NMbP da tham gia vao hé
thong. Viéc khoi phuc tai s& phu thudc vao cong
suit kha dung ciia cac NMP néu trén. Trong
nghién ctru nay chi xét qua trinh nhan tai sau
hoa ludi va do vay c6 thé st dung md hinh
tuyén tinh hoa cta cac phan tor HTD dé khao sat
quy trinh.

1.T6 mdy, nha mdy dién: M6 hinh t6 may mo
ta & hinh 6. Céac thong sé mé hinh duoc xac dinh
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Bj - Bude diéu chinh di¢n &p

tir cac sb lidu ki thuat cia NMD va cac s6 li¢u
kinh nghiém [1]. M6 hinh NMD duoc x@y dung
trén co so tinh cac théng sé tuong duong cua
c4c to may tham gia.

2.Diéu khién cong sudt: céng suat tac dung
(va tan sb) duoc diéu chinh qua bo diéu toc. Tat
ca cac NMPD tham gia khoi phuc HTD déu thuc
hién diéu chinh so cdp, NMP Hoa Binh thyc
hién thém diéu khién bo xung (diéu chinh tan
s6). Gia thiét 1a d4 cd thé &p nhanh va duy tri
thanh cong dién ap trén cac nat diéu chinh va
khong xét dén dao dong lién may trong ving.

3.Phy tdi dién: Xét véi hé sé phu thuoc tan
s6 D =1,5 (xem hinh 6 va 7).

2.3. M0 phang

1.Céac rang bugc: Theo quy trinh, ngoai dién
ap da gia thiét o trén con can bao dam:

o toc do khoi phuc tai khéng qua 10MW/s,

e dao dong tan sb khong qué 0,5Hz va

o dy trir ngudn khdng nho hon cong suit may
phét 16n nhat dang hoat dong trong hé thng.

e C4c thao t&c quan trong theo quy trinh ciing
c6 diéu kién can la hé théng trude do6 da khong
con dao dong manh.
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Hinh 6: M6 hinh té mdy phat thuy dién [1]
P, - cong suat dat (tham Chleu) APy - cong suit co; AP, — cong suat dién; APy, — cOng suét tai; D — hé sb phu
thudc tan s cua tai; M — Hang s6 quan tinh tuong duong; Re , Ry — D9 dbe xdc 1ap va qua dg; Te — Hang s6
thoi gian cua cira va servomotor; Tg — Hang s thoi gian tré vé; T, — Hang s thoi gian tiang toc thuy luc.

Hinh 7: M6 hinh t6 mdy phdt nhiét dién [1]
AP, — cong Sut dat (tham Chleu) AP, — cONng sut co; AP, — cong suit dién; AP —cong Suét tai; D —hé sb phu
thudc tan sb cia tai; M - Hang sb quan tinh tuong duomg, Fup —Ti 1€ cong suat tang HP trong tong cong sut
turblne Ten — Hang s6 thoi gian cua bé vao chinh va budng hoi; Try — Hang s6 thoi gian bo hdi nhiét; Tg — Hang
s6 thoi gian clia van va servomotor.

2. Xay dwng md hinh simulink: Trén co s cac md hinh myc 2.2, st dung phan mém
matlab/simulink dé lap md hinh md phong biéu dién trén hinh 8.
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Hinh 8: M6 hinh simulink qué trinh khdi phuc HTD
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3. Cdc trirong hop khdo sét: phét bang 50% cong suat dit.

ePA1-Thugn lgi: NMD Hoa Binh khai dong

ePAi- Dé nghj: Ap dung nguyén tic khoi

den va khoi phuc HTD véi 6 may cac NMD  phuc dong thoi HTD cho 2 tiéu ving. Tiéu ving
khac (tham gia trong 3 giai doan dau cta quy 1 gdom cac NMP Hoa Binh Ninh Binh, c4c tram
trinh) déu c6 cong suat kha phét bang cong suat  dién va cac phu tai lién quan. Tiéu ving 2 gom
dat. cac NMD Tuyén Quang, Thac Ba, Pha Lai 1+2,

ePA2-Bdt lpi: NMP Hoa Binh khoi dong den  Udng Bi 1+2 céc tram dién va cac phu tai lién

va khdi phuc HTD chi voi 5 may (tdi thiéu theo  quan. Van sir dung sb liéu nhu PA1.

quy trinh) cac NMD khéc (tham gia trong 3 giai 4. Két qua

doan dau cua quy trinh) déu c6 cong suat kha
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Hinh 9: Cong sudt va dao déng tan s trong qud trinh khdi phuc HTP — PA1

Hinh 9 biéu dién cong suat va dao dong tan cho thdy dao dong tan sd nho (trong khoang
s6 trong quéa trinh khoi phuc HTD theo PAl. 0,1%), gia tri dinh-dinh (p-p) 0,2%. Trong thoi
Céac dao dong manh xuét hién tai cac thoi diém  gian khao sat (10 phit), vi VApse Chon bang
dong ngudn va phu tai. Trong nghién ctu ndy, 5000M, cong suit khdi phuc duoc 0,6724pu

c4c thoi diém duoc xac dinh dé bao dam yéu (khoang 35% cong suat mién).
cau diéu chinh dién ap va tan s6 HTD. Két qua
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Hinh 10: Cong sudt va dao déng tan sé trong qud trinh khdi phuc HTP — PA2
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Trong PA2, cong suat ngudn tham gia 3 giai
doan dau khoi phuc HTD bi han ché (nhé hon
PAL 0,2642pu). Vi su phéi hop chat ché huy
dong ngudn va khdi phuc tai thi dao dong tan s6

ciing khong 16n (dinh-dinh: 0,13%) tuy nhién
trong khoang thoi gian khao sat cong suit chi
khoi phuc duoc 0,408pu (VApase Chon béng
5000M), xem Hinh 10.
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Hinh 11: Cong sudt va dao déng tan sé trong qud trinh khdi phuc HTP — PAI

Trong PAi, HTD mién Bic duoc dé nghi
tach thanh 2 tiéu ving. Viéc khoi phuc HTD
s& duoc dong thoi thuc hién ¢ ca 2 tiéu ving.
Diéu kién can dé thuc hién PAi 1a cic NMD
chinh cua tiéu ving Pha Lai — Ubng Bi —
Tuyén Quang — Thac Ba phai tach ludi gilr tu
dung thanh cong. Két qua mo phong véi cac
diéu kién tuwong tu PA1 va PA2 cho thiy dao
dong tan s6 van ¢ mirc 0,1% (dinh-dinh)
nhung thoi gian khoi phuc dugc rat ngan, xem
Hinh 11.

3. CAC KET LUAN

= S0 sanh két qua PA1 va PA2 cho thiy:
trong diéu kién clng bao dam nguyén tic di
dé cap thi cong suat ngudn tham gia cang lén
thi qué trinh khéi phuc HTD cang nhanh
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chéng va viing chic. Cac NMD tach ludi giir
tu dung hoac tach ludi cép dién ddc lap co vai
trd quan trong trong viéc nhanh chong khoi
phuc HTD. Didu nay la co s dé dat van dé
ting cuong xem xét, kiém tra kha ning tach
ludi gitt tw dung hodc tach ludi cép dién doc
lap thanh cong cta cac NMD.

=  Theo hudng PAi dé nghi, két qua duoc
cai thién rd rét, mat khac HTD mién Béc ciing
d4 c6 sy phat trién manh ca vé phan bd va cong
suit cua cac NMD va lu6i hé théng. Kién nghi:
Xem xét 4p dung nguyén tic khoi phuc HTD
ddng thoi cac tiéu ving trén co s& cac NMD du
diéu kién khoi dong den. NMP Son La du diéu
kién dé thiét 1ap mot hudng khdi phuc mdi cho
HTD mién Bic (va quéc gia).
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Abstract
SIMULATION OF NORTH VIETNAM POWER SYSTEM RESTORE
FROM BLACK OUT

Applying matlab/simulink to simulate the North Vietnam power system restore process has taken
to main influence factors such as the participation level of the power plants on the system; stability
of automatic generation control; power reserve. Suggestion: restore power subsystems at the same
time in the subregions, with the participation of the new power plants.

Key words: Black start, power system restore, turbine-generator and governor models,
automatic generation control.
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