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NGHIEN CUU PIEU KIEN BIEN TiN HIEU CHO HE THONG PONG
NHANH VAN PAU PUONG ONG AP LU'C CUA TRAM THUY DIEN

Nguyén Dirc Nghia, Nguyén Vin Son'

Tém tat: Viét Nam c6 tiém nang thity dién rat 1om. Trong nhitng ndm gan day, rdt nhiéu tram
thiyy dién dwoc xdy dung véi quy mé rdt da dang. Mot trong nhitng hang muc chinh cia tram thity
dién la duwong 5ng ap lvc voi van dong ma’ duwoce bé tri & dau dwong 5ng Chure ndng cua van ndy
la déng mé khi kiém tra, sita chita du’O’ng ong. Thuee té van hanh cho thdy van dau duwong o ong can
dam nhiém thém vai tro la van si c6 dé giam thiéu thiét hai trong trieong hop xdy ra su co. Trong
nghién cuu nay trén co so nghzen ciru cde ché dé lam vzec cua trgm thuy dién, ddc bzet la cdac ché
dé chuyén tiép, cdc tac gia thiét ldp cdc diéu kién bién vé tin hiéu diéu khién co cdu déng nhanh
ciia van dau dwong ong, ciing nhw diea ra mé hinh nguyén 1y cia hé thong tin hiéu déng van dau
dwong ong.

Tir khéa: Thiy dién, Puong 6ng ap luc, Van ddu dudng ng, Hé théng dong nhanh, Ché do

chuyén tiép.

1. PAT VAN DE

Van dau duong 6ng ap luc 13 bd phan quan
trong trén tuyén ning lugng (TNL) ciia tram
thay dién (TTD). Chic ndng cua van nay la
dong mo trong trang thai tinh ctia dong nudc,
tbc do dong mo cham, phuc vu cho nhu cAu
kiém tra stra chita duong dng. Van dau duong
6ng duoc dit trong nha van sau thap didu ap
hodc sau bé ap lyc. So dd vi tri va cu tao van
dau duong dng duoc thé hién trong hinh 1.

Thuc té van hanh cho thdy vé6i nhitng duong
6ng ap luc (POAL) c6 chiéu dai 1én, cot nudce
cao, di qua ving co diéu kién dia hinh dia chat
phirc tap thi xuit hién nhiéu yéu té lam suy
giam d¢ an toan cua cong trinh. Trong truong
hop duong dng gip su cb thi thiét hai cho toan
bd TNL s& rat 16n, d6 la: pha hiy toan bd
duong 6ng, pha hity nha may thiry dién va tram
phan phdi dién ¢ phia dudi. Do d6, yéu cau cap
thiét hién nay 1a van ddu duong 6ng phai c6
chtrc ning dong nhanh khi co sy cb dé giam
thiéu thiét hai.

' Bé mén Thuy dién va Nang luong tdi tao, Trieong Dai
hoc Thuy loi.

pé thuc hién dugc chic niang dong nhanh
thi van phai dugc dong md ty dong, khi do
yéu cau hé thong ra lénh déng mo phai phan
bi¢t dugc dau la trang thai lam vi¢c binh
thuong, dau 1a trang thai dudng dng gip su cd.
Néu khong phan biét dugc cac trang thai lam
viéc ¢ thé gay ra nhitng nhdm 1an trong hoat
dong: 1) - duong dng van an toan nhung van
van dong 1am anh huong dén ché d6 lam viéc
cia nha may, giy ra gian doan vé phat dién,
anh huong rat 16n dén hiéu qua kinh té cua du
an; 2) - duong 6ng bi sy ¢b nhung van khong
dong nhanh, nuwéc s& chay vé phia nha may
v6i Iuu lugng rat 16n gy pha hay cac cong
trinh trén TNL.

Trong nghién clru nay, cac tadc gid s€ khao
sat cac trang thai lam viéc cua TTD, dé xuit
giéi han v& 4p suat va luu luong tuong tmg véi
cac trang thai d6. Van dau duong ng chi thao
tac dong nhanh khi trang thai cia duong 6ng
vuot ra ngoai cadc ngudng ndi trén. Cling trong
nghién ctru ndy, cic tic gia dé xuat so dd
nguyén 1y bd tri hé thong tin hiéu phuc vu cho
co cAu dong nhanh duong dng.
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Hinh 1. Céu tao van ddu dwong ong ap luc (trdi: so do bé tri; phdi: hinh anh thuc té)

2. CO SO KHOA HQC DPE XUAT
GIAI PHAP

2.1. Cac ché dd lam viéc chii yéu ciia TTD

TTD ¢6 ché d6 lam viée rat phuc tap, su
phirc tap s& ting 1én dang ké khi sé t6 may cua

nha may thiry dién ting lén. Do d6, dé nghién
ctru ché do 1am viéc cua TTD cin xem xét rat
nhiéu t6 hop vé ché do 1am viéc cua cac td may.
Céc ché @6 lam viéc chi yéu cua t6 may thuy
dién dugc thé hién trong bang 1.

Bang 1. Céc ché dd 1am viéc chii yéu ciia t6 may thiy dién

TT Trang thai lam viéc Ghi chu
1 | Khoi dong td may thuy dién Ché d6 chuyén tiép binh thudng
2 | T6 may thiry dién tang tai Ché d6 chuyén tiép binh thudng
3 | T6 may thuy dién giam tai Ché d6 chuyén tiép binh thudng
4 | T6 may thiry dién phat dién 6n dinh Ché d6 1am viéc 6n dinh
5 T6 may thuy dién gip su cd Ché d6 chuyén tiép sy cd
6 Ludi dién gap su cd Ché d6 chuyén tiép su ¢b

2.2. Phwong phap nghién ciru

Céac tac gia st dung phuong phap mod
phong bang phuong phap sd dé nghién ctru
cac ché d6 1am viée cua TTD trén co sé td hop
cac trang thai lam viéc cua cac to may. Phan
mém duoc st dung la Phan mém Transients
do PGS.TS. Nguyén Vin Son viét (Nguyén
Vian Son, 2013).

Phan mém Transients 1a phan mém chuyén
dung dé tinh toan cac ché do chuyén tiép cua
tram thay di€n véi kha ning mé phong cé do
chinh x4c cao trang thai cia toan by TNL trong
cac ché do khac nhau, bao gém trang thai lam
viéc clia cac t6 may theo thoi gian, ap suat va
luu lugng nudce theo khong gian va thoi gian,
dao dong muc nudc trong thap diéu ap, ... Phan
mém dugc viét bang ngdn ngit Visual Basic trén

co sO0 ung dung phuong phap duong dic trung
hé phuong trinh truyén song nude va, mé hinh
hoé so dd, phﬁn tir hoa. Phién ban dugc st dung
trong nghién clru nay 1a Version 8.0.

Céc két qua md phong can duoc hiéu chinh
trén co s& két qua do hién truong dé dam bao
phan anh ding trang thai cua cong trinh nhu
qué trinh bién d6i d6 nham cua duong 6ng theo
thoi gian, sy sai khac giira thi cong va thiét ké
cong trinh.

3. APDUNG PHUONG PHAP NGHIEN CUU

3.1. So @b tinh toan

TTD duogc ap dung tinh toan c6 céc thong
s6 chinh duoc trinh bay trong bang 2. TNL
bao gém ham din nudc, thap diéu ap, van
dau duong dng, duong 6ng ap luc, nha may
thuy dién.
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Bang 2. Cac thong s6 chinh ciia TTD tinh toan

TT Thong s Ponvi | Giatri | TT Thong s Ponvi | Gia tri
1 | MNLTK m 686,53 | 7 | Zy twong tmg véi I thiét ké m 425,00
2 | MNDBT m 680,00 | 8 | Zy tuong tng v&i Qumax m 420,00
3 | MNC m 674,05 | 9 | Zy tuong ing v&i Qumin m 418,00
4 | Quimax m’/s 15,94 | 10 | Cong suit lap may MW 34,50
5 | Cot nudc tinh toan m 246,58 | 11 | Sbt6 may to 3
6 | Cot nudc tdi thiéu m 246,56 | 12 | Cong suit biao dam MW 5,72

Trong bang 2, MNLTK - myc nudc lii thiét
ké; MNDBT - muc nuéc dang binh thuong;
MNC - myuc nude chét; Zy - muc nuée ha luu
nha may thiy dién; Qumax - lru lwong 16n nhét
qua nha may thiy dién; Qimin - luu lugng nhd
nhét qua nha may thuy dién.

DOAL c6 tong chidu dai 1a 1390m, duong
kinh ngoai 1a 2,1m, c¢6 chiéu day duong 6ng
thay d6i tir 12 + 26mm, dugc c6 dinh boi 8 md
néo. Cit doc tuyén dudng dng ap luc duogc thé
hién trén hinh 2. Str dung phin mém Transients
md phong toan bo TNL, so @6 md phong dugc
thé hién trén hinh 3.

Hinh 2. Cat doc dwong ong dp luc

Ugper
Vel el "= 6743 Tanc

Hinh 3. So dé tinh todn ché dé lam viéc TTD

3.2. Cac trwong hop tinh toan

Céac t6 hop lam viéc ciia cac té6 may thuy
dién trong cac ché d6 lam viéc khac nhau
cua TTD, tuong Ung v6i cac myc nudc
thugng - ha luu dugc thé hién trong bang 3.
Véi TTD ¢6 3 té may, s to hop lam viéc 1a
30 bao gém céac ché do chuyén tiép su cb,
ché d6 chuyén tiép binh thuong, ché do lam
viéc 6n dinh.

Bang 3. Cac truong hop tinh toan

Cong suit cac td may (%)
TH 7t Zhl TM1 TM2 TM3 Ditn gidi
Nd | Ne | Nd | Ne | Nd Ne
m m % % | % | % | % %
TH1 | 686,53 | 425,00 | 100 0| 100 0| 100 0 | Cit tai 3 t may tai MNLTK
TH2 | 680,00 | 420,00 | 100 0| 100 0| 100 0 | Cit tai 3 to may tai MNDBT
TH3 | 674,50 | 420,00 | 100 0| 100 0| 100 0 | Cit tai 3 t may tai MNC
TH4 | 686,53 | 425,00 | 100 0| 100 © 0 0 | Cét tai 2 tb may tai MNLTK
TH5 | 680,00 | 420,00 | 100 0| 100 0 0 0 | Cit tai 2 tb may tai MNDBT
TH6 | 674,50 | 420,00 | 100 0| 100 0 0 0 | Cit tai 2 t may tai MNC
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Cong suit cac to may (%)
TH Ztl Zhl TM1 TM2 T™M3 Didn gidi
Nd | Ne | Nd | Ne | Nd | Ne
m m % | % | % | % | % %
TH7 | 686,53 | 425,00 | 100 0 0 0 0 0 | Cat tai 1 t may tai MNLTK
TH8 | 680,00 | 420,00 | 100 0 0| 0 0 0 | Cit tai 1 to may tai MNDBT
THY | 674,50 | 420,00 | 100 0 0| 0 0 0 | Cit tai 1 tb may tai MNC
THI0 | 686,53 | 425,00 | 100 | 100 | 100 | 100 0| 100 | Tang tai 2 = 3 td may tai MNLTK
THI1 | 680,00 | 420,00 | 100 | 100 | 100 | 100 0| 100 | Tang tai 2 = 3 td may tai MNDBT
THI2 | 674,50 | 420,00 | 100 | 100 | 100 | 100 0| 100 | Tang tai 2 =3 té may tai MNC
THI3 | 686,53 | 425,00 | 100 | 100 0 | 100 0 0 | Tang tai 1 = 2 t6 may tai MNLTK
THI14 | 680,00 | 420,00 | 100 | 100 0 | 100 0 0 | Tang tai 1 = 2 t5 may tai MNDBT
THI5 | 674,50 | 420,00 | 100 | 100 0 | 100 0 0 | Tang tai 1 = 2 td may tai MNC
THI6 | 686,53 | 425,00 0] 100 0] o 0 0 | Tang tai 0 = 1 t5 may tai MNLTK
TH17 | 680,00 | 420,00 0] 100 0] o 0 0 | Tang tai 0 = 1 t5 may tai MNDBT
THI8 | 674,50 | 420,00 0] 100 0] o 0 0 | Tang tai 0 = 1 td may tai MNC
THI9 | 686,53 | 425,00 0 0 0] 0 0 0 | Cac to may ngimg hoat dong
TH20 | 680,00 | 420,00 0 0 0] 0 0 0 | Cac to may ngimg hoat dong
TH21 | 674,50 | 420,00 0 0 0 0 0 0 | Cac to may ngimg hoat dong
TH22 | 686,53 | 425,00 100 | 100 0 0 0 01t may lam vi¢c véi Nmax tai MNLTK
TH23 | 680,00 | 420,00 | 100 | 100 0] 0 0 0 | 1t6 may lam viéc vi Nmax tai MNDBT
TH24 | 674,50 | 420,00 | 100 | 100 0] o 0 0 | 1 t6 may lam viéc v6i Nmax tai MNC
TH25 | 686,53 | 425,00 | 100 | 100 | 100 | 100 0 0 | 2 té may lam viéc v&i Nmax tai MNLTK
TH26 | 680,00 | 420,00 | 100 | 100 | 100 | 100 0 0 | 2 té may lam viéc v6i Nmax tai MNDBT
TH27 | 674,50 | 420,00 | 100 | 100 | 100 | 100 0 0 | 2 té may lam viéc v&i Nmax tai MNC
TH28 | 686,53 | 425,00 | 100 | 100 | 100 | 100 | 100 | 100 | 3 t5 may lam viéc véi Nmax tai MNLTK
TH29 | 680,00 | 420,00 100 | 100 | 100 | 100 100 100 | 3 t6 may lam vi¢c véi Nmax tai MNDBT
TH30 | 674,50 | 420,00 | 100 | 100 | 100 | 100 | 100 | 100 | 3 td may lam viéc véi Nmax tai MNC

3.3. Két qua tinh toan

Két qua trong bang 4 cho thiy, trong cac diéu
kién lam viéc khac nhau thi cic thong s trong
duong dng va té may bién doi rat khac nhau.
Hinh 4 thé hién gi6i han ap luc doc theo dudng
dng trong truong hop 1. Néu chi sir dung tin
hidu trong bang 4 (gia tri tuyét dbi) dé diéu
khién thi rat d& méc sai lam vi mac d6 bién
thién ctia tin hidu qua 16n. Dé ting do tin cdy
can st dung chénh I&ch gia tri tai cac vi tri khac
nhau trén dudng 6ng. Bang 5 thé hién chénh
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léch Iuu lugng trung binh thoi doan lay bang
At= L/C (trong d6 L - chiéu doan éng, C - van
tdc truyén song nudc va) giita ddu va cudi doan
éng. Chénh I¢ch Iuu lugng tai dau va cudi
duong dng chi bang khoang 5 + 10% gia tri luu
luong 16n nhat, do d6 do nhay vé tin hiéu s&
cao, giup phat hién som cac su cd trén dudng
6ng. Dao dong ap luc tai cac vi tri ciing ¢ thé
xac dinh tr m6 hinh tinh toan. Trén hinh 5 thé
hién dao dong ap luc tai cudi dudng dng trong
truong hop 1.
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Bang 4. Gi6i han dwong do ap va Iwu Iwgng tai diu va cudi dwong ong

Vi tri
- Piu dwong ong Cudi dwong dng
Znax Z i Qumax Quin Zinax Zin Qumax Qumin
m m m’/s m’/s m m m’/s m’/s
THI 695,13 679,65 15,49 -2,09 786,53 629,17 15,49 -0,15
TH2 688,73 673,01 15,86 -2,07 778,07 623,11 15,86 -0,15
TH3 683,29 667,52 16,25 -1,95 770,05 620,08 16,25 -0,14
TH4 692,49 681,50 10,11 -1,46 769,77 644,81 10,11 -0,10
THS 686,03 674,91 10,35 -1,33 760,57 640,76 10,35 -0,10
TH6 680,55 669,44 10,55 -1,20 752,90 638,16 10,55 -0,09
TH7 689,68 683,63 5,08 -0,75 736,20 664,43 5,08 -0,05
THS 683,15 677,09 5,11 -0,72 729,37 658,75 5,11 -0,05
TH9 676,33 674,28 5,20 -0,46 722,74 662,55 5,20 -0,04
TH10 685,53 682,08 16,02 10,30 682,21 658,06 16,03 10,30
TH11 678,96 675,76 15,95 10,54 675,47 652,70 15,96 10,54
THI2 673,41 670,41 16,87 10,79 669,76 645,82 16,87 10,79
THI13 686,32 683,22 10,59 5,13 685,49 661,00 10,53 5,13
TH14 679,79 676,71 10,54 5,11 678,97 654,63 10,48 5,11
THI5 674,29 670,97 10,99 5,19 673,44 649,07 10,95 5,19
TH16 686,54 683,61 5,62 0,00 691,41 654,16 5,38 0,00
TH17 680,00 677,09 5,60 0,00 684,82 647,82 5,36 0,00
THI8 674,50 671,55 5,66 0,00 678,98 642,92 5,43 0,00
THI19 686,53 686,53 0,00 0,00 686,53 686,53 0,00 0,00
TH20 680,00 680,00 0,00 0,00 680,00 680,00 0,00 0,00
TH21 674,50 674,50 0,00 0,00 674,50 674,50 0,00 0,00
TH22 686,34 686,32 5,08 5,08 685,53 685,51 5,08 5,08
TH23 679,80 679,79 5,11 5,11 678,99 678,97 5,11 5,11
TH24 674,29 674,28 521 521 673,44 673,42 521 521
TH25 685,52 685,51 10,37 10,37 682,15 682,14 10,37 10,37
TH26 678,99 678,99 10,36 10,36 675,62 675,62 10,36 10,36
TH27 673,45 673,44 10,58 10,58 669,93 669,93 10,58 10,58
TH28 684,20 684,19 15,81 15,81 676,35 676,35 15,81 15,81
TH29 677,64 677,64 15,89 15,89 669,72 669,72 15,89 15,89
TH30 672,03 672,03 16,25 16,25 663,75 663,74 16,25 16,25

a0 b

Hinh 4. Gi6i han ap luc doc theo dwong ong
trong truong hop 1

e

0

Hinh 5. Dao déng dp luc tai cudi dwong ong
trong truong hop 1
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Bang 5. Chénh Iéch lwu lwgng trung binh trong thoi gian At tai diu va cudi duong ng

Qa-Q. Qa-Q. Qu-Q.

TH Max Min TH Max Min TH Max Min

m’/s m’/s m’/s m’/s m’/s m’/s
TH1 1,64 -1,64 | THI11 0,25 -0,20 | TH21 0,00 0,00
TH2 1,61 -1,65| THI12 0,26 -0,18 | TH22 0,00 0,00
TH3 1,53 -1,56 | THI13 0,33 -0,27 | TH23 0,00 0,00
TH4 1,19 -1,22 | TH14 0,33 -0,27 | TH24 0,00 0,00
THS 1,09 -1,10 | THIS5 0,33 -0,25 | TH25 0,00 0,00
TH6 1,00 -0,97 | THI16 0,45 -0,34 | TH26 0,00 0,00
TH7 0,72 -0,72 | TH17 0,44 -0,34 | TH27 0,00 0,00
THS 0,55 -0,57 | THIS 0,44 -0,33 | TH28 0,00 0,00
TH9 0,43 -0,44 | THI19 0,00 0,00 | TH29 0,00 0,00
TH10 0,27 -0,21 | TH20 0,00 0,00 | TH30 0,00 0,00

4. KET LUAN VA KIEN NGHI

- V6i phuong phap nghién ctru duoc dé xuat
trén day két hop véi str dung cong cu tinh toan
1a phan mém Transients, trang thai lam viéc cta
TTD c6 thé dugc md phong chinh xac trong cac
diéu kién khac nhau. Cac két qua tinh toan md
phong can dugc diéu chinh trén co s sb lidu do
dac thuc té dé xem xét nhitng bién do6i cua cong
trinh so véi diéu kién thiét ké.

- Phuong phap dé xuit cho phép phat hién
som cac sy ¢d trén duong ong, tir d6 giam thiéu
thiét hai khi c¢6 su c¢b. Phuong phap dé xuat c6
thé ap dung véi cac TTD c6 két cau TNL bat ky,
khong bi gii han boi so dd bb tri.

- Pé co dugc quyét dinh chinh xac vé viée
dong nhanh duong ong can két hop tin hidu vé
lru lwong va ap suat tir nhiéu vi tri trén duong
6ng vai tin hiéu diéu chinh t6 may. Kién nghi so
d6 nguyeén 1y bd tri thiét bi do va két hop tin hiéu
nhu hinh 6. Trong so d6 nay can bd tri cac dau
do luu luong va ap suat tai dau va cubi duong
6ng. Cac tin hiéu tir cac dau do nay, cing véi tin
hiéu vé muc nude hd chira, ché do 1am viée caa

cac to may dugc td hop tai bo xir 1y tin hiéu. Tin
hi¢u sau khi duogc xtr 1y s€ ddi chiéu véi cac trang
thai lam viéc da dugc gidi han trong bang 4 va 5.
Néu céc tin hiéu trong pham vi binh thuong thi
van khong déng, con néu céc tin hidu vuot ra cac
gi6i han noi trén thi van tién hanh déng nhanh dé
giam thiét hai khi bi sy ¢6. Dé dam bao tin hiéu
xuyén sudt thi cac dau do, bd xir Iy tin hiéu can
duogc cung cp boi cac ngudn dién doc lap. So dd
nguyén 1y bo didu khién dong van dau duong 6ng
duoc thé hién trong hinh 6.

M nmde ho chira >

Nguon dien doc lap

Che d6 van hanh ciia

nha may thirv dién

| Tin hi¢u dicu khien

Bo xit Iy tin hién

van dan duong ong

Ap suat va hm loong

dau dwimg dng

Ap st va fro foong

Cu0i diome ong

Hinh 6. So d6 nguyén Iy bé diéu khién dong
nhanh van dau dwong ong
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Abstract:
RESEARCHING BOUNDARY CONDITIONS OF SIGNALS
FOR PENSTOCK VALVE EMERGENCY CLOSURE DEVICE

Hydropower in Vietnam has enormous potential. Recently, many hydropower stations have been
built with wide variety scales. One of the main structures of hydropower stations is the penstock
with valve at its inlet. This valve is primarily operated for checking or maintaining the penstock. In
reality, it must require to operate the penstock valve as an emergency valve to minimize damages in
emergency closure. In this research, based on studying different operation regimes, especially
transitive regimes, the authors set up the boundary condition of signals to control emergency
closure device of the penstock valve.

Keywords: Hydropower, Penstock, Penstock valve, Emergency closure device, Transitive regimes
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