KET QUA NGHIEN CUU VA UNG DUNG

XAY DUNG THUAT TOAN VA CHUONG TRINH
TiNH TOAN DAO DONG MUC NU'O'C TRONG GIENG DPIEU AP
CUA TRAM THUY DIEN

Nguyén Thwong Bang', Pham Dirc Cwong’

Tém tat: Tinh toan dao déng muc nuwéc trong giéng diéu ap cia tram thiy dién khi
thay doi phu tai la bai toan co bén trong gidng day va thiét ké céc cong trinh thay
dién cot nuwde cao. O nudc ta hién nay, co ban bai toan da dwoc nghién ctru va
gidi quyét vé méat ly thuyét nhung véi mire do tw déng héa chura cao. Do d6, nghién
clru xay dung thuét toan va chuwong trinh tinh toan dao dong muc nuéce trong giéng
diéu &p cta tram thady dién la céan thiét dbng thoi ciing la ndi dung cda bai bao nay.

Ttr khéa: Dao déng muc nuwéc trong giéng diéu ép

Summary: Calculation of the water level fluctuation in the surge tank of the hydro-
power projects is the basic matter in training and design for high head hydro-power
plant. At this time, in our country this problem has been basically researched in
theory. But the automatical programme for calculation is still not completely
developed. Therefore, the research on the algorthm and programme development
for calculation of water level fluctuation in surge tank of hydro power project is
necessary and also is the content of this article.
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1. Dat van dé

Trong cong tac tinh toan va thiét ké cac tram thdy dién luon phai giai quyét bai toan tinh
toan ché do thdy Iwc trong trgng th’éli on g’inh va trang théi khéng 6n dinh & cac codng trinh dan
nwéc nhw kénh héd, dwdng ham, giéng dieéu ap, dwong ong ap lwc va kénh xa.

Day |a bai toan rat phirc tap. V& mat co s& ly luan da twong ddi rd rang, dé la hé phwong
trinh vi phan co ban clia dong chay (phwong trinh déng lwgng va phwong trinh lién tuc), nhung
viéc gidi hé phwong trinh nay mét cach sang tao va dat mirc dd chinh xac yéu cu thi con phai
tiép tuc nghién ctu.

Riéng dbi v&i ché do khong 6n dinh trong hé théng dwdng dan nwéc, giéng didu ap
(GPA), dwérng 6ng ap lwe, nhu cau tw dong héa tinh toan 1a rat can thiét nhdm phuc vu cong tac
dao tao, thiét k&, thdm tra, kiém dinh cac cong trinh thiy dién. Bai bdo nay trinh bay két qua
qua trinh nghién cru xay dwng thuat toan tinh toan dao dong mwyc nwédc trong GBA cla tram
thay dién.

2. Dao dong mwc nwéc trong GPA - Hé phwong trinh co’ ban

Xét bai toan dao dong muc nuwéc trong giéng diéu ap nhw trong hinh 1 véi hai trwéong
hop: Trwdng hop gidm phu tai hoan toan va trwdng hop téang phu tai hoan toan.

'PGS.TS, Vién Khoa hoc va Cb6ng nghé Cobng trinh Thay, Trirong Dai hoc Xéy dung.
E-mail: dhxd@vienctt.com
?KS, Vién Khoa hoc va Céng nghé Cbng trinh Thay, Truong Dai hoc Xay dung.
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2.1 Trwong hop giam tai

Khi gidm tai dot ngét, lwu lwong qua tua bin gidm tir Qu xudng Q.. Do quan tinh ctia dong
chay, lwu lwong vao dwdng hAm dan nwéc van 1a Qu, nhw vay sé cé mét tri sb lwu lvong AQ =
Qo - Q; don vao GBA, lam cho mwc nuéc trong GDA dang lén dan, tir d6 chénh léch muc nwédc
gitra thwong lwu (tai hd chra) va trong GDA gidm dan. Nhung do quan tinh cla dong chay,
muc nwédc trong GDA khong dirng & muwc nwéc twong ng voi lwu lwong Q; trong dwéng ham
ma van tiép tuc dang I&n tham chi cao hon c& muc nwéc can bang véi muc nuwédc thwong lwu.
Sau d6, dé can bang vé mat thuy lwc nwéc phai chdy nguoc tré lai vé thuwong lwu, mwe nwdc
trong GDA ha xudng. Nhung ciing do quan tinh né lai ha xudng qua mdc can bang va dong
chay lai phai chay vao giéng. Cl& nhw vay, mwc nuwéc trong GDA dao dong theo chu ky va tat
dan do ma sat. Cudi cing muc nuéc trong GDA dirng & muc nuwdc 6n dinh méi tng véi lwu
lwong Q.. Db thi dao déng muc nwéc trong GDA la dwéng Z+ = f(t). Trwong hop nay trong thiét
ké thwong tinh véi muwe nwéc thwong lwu cao nhat va cét tai Ion nhat (thwong 1a cét toan bo
cong suat clia nha may) dé xac dinh muc nwéc cao nhét clia giéng didu ap (Zma).
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Hinh 1. Bé thi dao déng muc nuéc trong GPA
2.2 Trwong hop tang tai
Khi lwu lwong qua tua bin tang dét ngét mwe nwéc trong GDA ha xubng dén tri s6 Zi, va
ciing dao doéng theo chu ky va tét dan nguoc lai véi trudng hop trén. Do thi dao dong muc
nwéce trong GPA la dwdng Z- = f(t).

Trong thiét ké thwong tinh véi muc nuwéc thdp nhat & thwong lwu va mirc tang tai Ion
nhét c6 thé xay ra trong van hanh dé xac dinh muc nwéc thap nhat ctia GBA (Znmin).
2.3 Hé phwong trinh vi phan co’ ban
a) Phuong trinh lién tuc
Trong thoi gian dt, lwu lweng nwdc TTD sir dung Q phai bang lwu lwgng nwéc chdy tir
dwong dan co ap va giéng diéu ap vao duwdng éng tua bin. Néu nhu mwec nwéc trong giéng diéu
ap ha thap v&i van tc dz/dt thi lwu lwgng chay t giéng diéu ap sé la:
dz
—F,.— (1)
Qeoa 9" gt
do dé:
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Q =V.F, +Fg.%—f 2)
trong do6 Q la Iy’u Iu’qng tire thoi chéy vao tu’a bin;‘v la van tbc tg’c thoi trong du’f‘)’ng rjém dan
nuwoc tru’Jé’c gi‘éng dieu ap; Fq la tiét dién giéng di’éu a’g; Fqla ‘Eiét dién dwdng ham dan nuwéc
triwdc giéng diéu ap; Z 1a dé chénh muc nwédc & giéng dieu ap ké tir myc nwéce thuy tinh.

b) Phuwong trinh déng lugng
_ Trong trang théi chgyén dong khong c:gn dinh, Qy, thay dbi lam cho van téc trong dudng
dan va myc nwéc trong giéng dieu ap thay doi.

Theo dinh luat Il cGa Niuton ta co:

dv
P =mM.— 3
at 3)
trong do
P=(Z-h,).y. fon 4)
va
/4
m=L,.f .~ )]
dh- 'dh g

Thay (4) va (5) vao (3) ta co:

(Z-h,)y. Ty dt =L, fdh.g.dv

L dv
Z=h,+—.— (6)
g dt
trong do h,, 1a tbng ton that cot nwéc hy, = hy + he + hy + h,
hg & tén that cot nwéc khi nwdc chay vao va ra khdi GPA h, =&, %’ 'Qs
gF
hq la tdn that ma sat doc dwdng dan h, = /15 Qq{Q|
d 2gF’
he 1a ton that cuc b tai dwdng dan h =& Qy Q|
2gF?
h, la tén that cot nwéc lwu tde trén dwong dan h, = de 'Szd
gr,

Hai phwong trinh (2) va (6) la hé phwong trinh co ban giup ta giai quyét mét cach tong
quat bai toan tinh toan dao déng muc nuwéc trong giéng diéu ap.

3. Xay dwng thuét toan tinh dao déng mwc nwéc trong GDA
3.1 Trwong hop cat tai

- Gia st cat tai toan bo: ta co QP =0
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L, F,
-Tinhchukydaodong: T = 27 |—— (s)
gFy

- Chon buwéc thoi gian: At = l—l cho dén At = (s)
25 50 1000
- Hé phwong trinh sai phan téng quat:
F
AQ, = At 374 (z-h) (7)
d
1
AZ = At = (Q° ~Qu) (8)

9

Thay gia thiét QCTD = 0 vao (8) ta dwoc hé phwong trinh sai phan trong trwdng hop tram
thay dién déng tirc thoi hoan toan:

F
AQ, =At2Te (z-h) (9)
-
1
AZ =-At — (Q,) (10)
F,
Khai trién ra ta cé:
F
Qd,t+1 = Qd,t +AtgL—d(Zt+1 _htt,t+l) (11)
d
Z,., =27 —At % (12)

9

3.2 Trwong hop tang tai

- Gia st tang tai toan bo: taco QI° = Q>

Ly Fy
- Tinh chu ky dao dong: T = 27 (s)
gFy
. T T
- Chon buwérc thei gian: At = —+— (s)
25 50

- Hé phuong trinh sai phan tdng quat:

AQd = At gl_i (Z_hw)

d

1 ™D
AZ = At F_g (Qc _Qd)
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Thay gia thiét QCTD =Q'° vao (8) ta dwoc hé phuong trinh sai phan trong truong hop

max

tram thay dién mé hoan toan tirc thoi:

aQ, =at 85 z-n,) (13)
Ld
1 ™
AZ = At F_ (Qmax - Qd) (14)
[¢]
Khai trién ra ta co:
F
Qd,t+1 = Qd,t +Atg|_—d(zt+1 _hw,t+l) (15)
d
1 ™
Zt+l = Zt +At F_ (Qmax _Qd,t+1) (16)

9

Thuat toan tinh toan dao ddng muc nwéc trong giéng didu ap trong trwong hop cét tai va
tang tai dwo'c minh hoa trong so' dé khéi hinh 2.

Gia thigt Zf"

Tinh Qt, htt, €

| Gan z%"

SAl
In két qua

Hinh 2. So dé thuét toén tinh toan dao déng muc nuéc trong GPA
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4. Viét chwong trinh va kiém dinh
4.1 Viét chwong trinh tinh dao déng muwe nwéc trong GPA

Trén co s& thuat toan da néu, Chwong trinh tinh toan thdy lwc dong c6 ap bién ddi gap
doc tuyén nang luwong cong trinh thay dién - Unsteady Tunnel 2011 da dwoc cac tac gid xay
dwng va viét trén nén tdng ngdn ngir Visual Basic.NET.

4.2 Kiém dinh chwong trinh

Chuwong trinh “Unsteady Tunnel 2011” dwoc st dung tinh dao dong mwc nwéc trong
GDPA cla TTD A Lwéi va day duoc coi la mét buéc kiém dinh. Két qua tinh toan nwéc va va
dao déng mwc nuwéc trong GDA clia TTD A Luéi cho trong bang 1. Két qua tinh toan cla dé tai
twong tw véi két qua tinh toan cda tw van thiét ké cong trinh thiy dién A Lwdi trudc day.

Béang 1. Két qua tinh toan nuwéc va va dao dong muc nuéce trong GPA cia TTP A Ludi

Két qua Tw van thiét ké Két qué chay chuong trinh
T6 Nuéc va tai cubi | Murc nuéce trong GPA Nubc va tai cubi Muc nuéce trong
hop ong (m) (m) ong (m) GDA (m)
Zymax Zymin Zin max Zin min Zymax Zymin Zin max Zin min
657,65 628,67 491,34 659,65 630,21 488,38
2 491,46 | 556,82 502,15 494,13 560,15 504,93

D4 thi dao déng muc nuwdc trong giéng diéu ap cta Tram Thay dién A Ludi khi giam
phu tai (hinh 3) va tang phu tai (hinh 4) cho thay qua trinh dao dong la t&t dan & trang thai muwc
nwéc 6n dinh. Diéu nay hoan toan phu hop véi ly thuyét va két qua nghién cliu vé giéng didu
ap cua Tram Thay dién A Lw¢i trwde day.
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Hinh 3. D6 thj dao déng muc nuée trong GPA thady dién A Ludi (Truong hop gidm tai)
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Hinh 4. Bé thj dao d6ng murc nuéc trong GPA thay dién A Luéi (Truong hop tang tai)
5. Két luan

Thuat toan tinh toan dao déng mwc nwédc trong giéng diéu ap cla tram thiy dién la mot
phan két qué nghién clru bai toan téng hop vé xay dwng thuat toan va phdn mém tinh toan thay
Iwe trang thai khéng 6n dinh doc tuyén nang lwong cac cong trinh thay dién & Viét Nam.

Trwéc mat, chwong trinh tinh toan dao déng muwc nwédc trong giéng diéu ap cla tram thiy
dién c6 thé sir dung trong gidng day va dao tao ky sw, thac sy chuyén nganh xay dwng cong trinh
thay. Ngoai ra, chwong trinh hoan toan cé thé dwoc st dung trong cong tac thiét ké va thdm dinh
cac cong trinh thay dién cét nwéc cao.

Tuy vay, cac tac gia cling thay rang, cac chwong trinh tinh todn ctia minh can dwoc tiép
tuc nghién ctru va cai tién vé mat thuat toan dé& nang cao d6 chinh xac cla |&i gidi nham dap
tng tdt hon niva yéu cu cla thyc té.
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