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NGHIEN CUU SU DUNG KET HGP HAM GOM NUGC BO SUNG
LAM THAP PIEU AP CUA TRAM THUY PIEN

Nguyén Vin Nghia

Truong Dai hoc Thuy loi
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Vién Khoa hoc Thuy loi Viét Nam
Nguyén Vin Chinh

Truong Dai hoc Dién luc

Tém tat: Thdp diéu dp la mot cong trinh trong tuyén nang lwong cdc cong trinh thity dién dwong
dan cé dp, thap diéu dp la mét trong cdc gidi phdp cong trinh dwoc sir dung dé giam dp lwc nide
va trong dwong ong dp lwc hodc ham dp liec. Poi véi mét so cong trinh, sir dung ham dé gom
nede (ham gom mude) tir cdc nhdanh sudi bé sung cho tuyén ddp chinh nham tang kha ndang phat
dién dang dwoc sir dung réng rdi. Két hop ham gom nuée lam thdp diéu dp mang lai hiéu qua vé
mat kinh té va méi truong ro rét, do do viéc tinh toan xac dinh kich thuoc hop ly cua ham gom
nuée dé dam bao vai tro nhie thap diéu dp la van dé quan trong.

T khéa: Tram thiy dién, thap diéu dp, ham gom mede, kinh té, méi truong.

Summary: Surge tank is a construction in an energy line of a diversion hydropower with
penstock or tunel, surge tank in one of construction solutions used to decrease the water hammer
in penstock or tunel. For some project, using a tunel to collect water (water collection tunel)
from the stream braches to supplement the main dam line to increase electricity generation
capacity is being widely used. Combining a water collection tunel as a surge tank brings obvious
economic and environmental benefits, therefore, calculating and determining the appropriate
size of the water collection tank to ensure its role as a surge tank is an important issue.
Keywords: Hydroelectric plant, surge tank, water collection tunel, economic, environment.

1. GIOI THIEU duong din c6 ap (st dung ham dan nuéc c6
ap). DPbi véi cac thiry dién nay, chu yéu c6 hd
diéu tiét ngan han c6 kha ning diéu tiét han
ché, chui yéu phat dién vao khung gid cao diém
ciia biéu dd phu tai ngdy dém, cac thuy dién
nay c6 dién tich ngap lut long hd it, viéc di dan
tai dinh cu giam thiéu dang ké. Trong sb cac
tram thuy dién nay, ngoai viéc s dung nudc
tir subi chinh dugc ngin boi tuyén dap chinh,
con s dung céc dép phu va cong trinh gom
nuéc dé bd sung cho dap chinh hodc bd sung
tryc tiép trén tuyén ning lugng. Trong sb cac
cong trinh gom nude, co thé sir dung kénh ho,
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Thuy dién 1a mot dang nang lugng xanh, gia ré
va than thién v4i moi truong, lugng phat thai
CO2 cua thuy dién chi hon nang lugng gio
chut it, nhé hon rat nhiéu cac dang ning lwong
khac. Do vay, dé thuc hién cam két cua chinh
phi, viéc wu tién phat trién cac dang ning
luong xanh 1a can thiét. Hién nay thuy dién
nho duge dau tu xdy dung & khip cac ving
mién t& qudc, trong sd cac dang coéng trinh
thiy dién nho thi phan 16n 1a thuy dién kiéu
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nude khong cach phu hop, viée két hop ham
gom nudc lam thap diéu ap (TPA) can duoc
can nhéc st dung béi cac vu diém cta nd nhu
giam dén bu giai phong mit bang, giam chi phi
xay dung.

2. MO HINH BAI TOAN

2.1. Tinh toan dao dong muc nwéc trong TDA

Muc dich cua budc nay la dé xac dinh ra muc
nude cao nhat, thip nhét ciing nhu dao dong
muc nudc trong TPA trong cac truong hop

[_kHoAHOC IV
chuyén tiép khac nhau. Dé khong 1am sai 1éch
két qua tinh toan ma van dam bao két qua tinh
todn c6 do tin cay, trong bai bdo nay di tinh
toan Ung v6i hai t6 hop hop: cét tai toan bod
nha médy dé xc dinh muc nude cao nhét trong
TPA va ting tai to may cudi cing dé xac dinh
muc nudc thip nhat trong TDA.

Xét so dd bai toan dao dong muyc nudc nhu
trong Hinh 1véi hai t6 hop tinh toan: cat tai
toan bo va tang tai to may cudi cing.

Hinh 1: So' @6 minh hoa ham gom két hop thap diéu &p

- T6 hop cat tai: Khi cit tai dot ngot, luu lugng
qua tuabin giam tr Qo dén Qi Do quan tinh
ctia dong chay, luu luong vao duong ham dan
nude van 1a Qo, nhu vdy s& c6 mét tri sd luu
luong AQ=Q,-Q, don vao TPA, lam cho
muc nudc trong TDA dang 1én dan, tr d6
chénh léch myc nudc gitra thuong luu (tai hd
chira) va trong TDA giam dan. Nhung do quan

tinh cua dong chay, muc nudc trong TBA
khong ngung & muc nudc tuong ung voi luu
luong Q: trong duong hiam ma van tiép tuc
dang 1én tham chi cao hon cd myc nudc can
bang v&i muc nudce thuong lwu. Sau do, dé can
bang vé mat thuy luc, nude phai chay nguoc
tré lai vé thuong luu, myc nude trong TPA ha
xubng. Nhung ciing do quan tinh myuc nudc
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trong TPA lai ha xudng qua mirc can bing va
dong chay lai phai chay vao thap. Ctr nhu vay
muc nudc trong TDA dao dong theo chu ky va
tit dan do ma sat cua cong trinh dan nudc va
TPA. Cubi cung muc nudc trong TDA dimg &
muc nudc on dinh méi ing véi luu luong Q.

- Té hop tang tai: Khi luu lugng qua tuabin
tang dot ngdét muc nudc trong TPA ha xuéng
dén tri s6 Zmin va cling dao dong tit dan nguoc
lai v6i trudng hop cit tai.

Pé xac dinh dao dong muc nude trong TPA,
hai phuong trinh co ban duoc sir dung gdm
phuong trinh dong lugng va phuong trinh can
bang luu lugng.

AQ = At.gl'_i.(z hy) (1)

h

A= MZQP-Q) ()

tda
Trong do:

+ g: La gia toc trong truong, ldy g = 9,81
(m/s?)

+ Fn: Dién tich dudng ham trudc TPA;
+ Ln: Chiéu dai duong ham trudc TPA;
+ Fida: Dién tich TDA;
+ Z: Bién d¢ dao dong muc nudc trong TDA;
+ At: Budc gioi than tinh toan; chon
_Tr.T.
25 50°
) A Lp-Ftda
Chuky daodong T = 2m. [—=(s)
g-Fp
+ Tan s giao dong cuia muc nude trong thap
27
Wp = — (rad/s)
+ hw: Ton that cot nudc trong dudng ham va
TPA; h,=h, +h,,
Trong do:
+ hwo: La ton that duong dan truéc TDA;

hwo: hcln+ hd+ hc+ hv

+ hein: La ton that cuc bd tai ctra lay nudc;

Q|Q
hclnzacln'z g|F2|
I cln

+ htga: La ton that ¢t nude chay vao va ra khoi

Q[Q|

2 )
*J*7 tda
vao kich thudc hong can.

TBA; htda :é;tda °

gié tri nay phu thuoc

+ hg: La tén thit ma sat doc duong dan;

L .
hd:x.—h.—Qd |Qg|
d, 2.9.F;
+ he: La ton that cuc b tai duong dan;
\ime, 200
T 7 2.9.F
+ hy: La ton that ¢t nude luu toe trén duong
dan; h = Q|Q|2
2.9.F;

% T6 hop cat tai (xac dinh muc nudc cao nhat
trong thap diéu ap).

- Muc nuéc trong hd & MNDBT, ngit dot
ngot toan bo phu tai, coi muc nudc ban dau
trong TDA bang MNDBT & thuong luu.

- Gia st cit tai toan bo: C6 QI°=0

- Thay QID: 0 vao phuong trinh (2) ta dugc
hé phuong trinh sai phan trong truong hop
TTD dong tic thoi hoan toan:

AQ, =At.gl'_i.(z-hw) 3)

h

1

AZ=-At—(Q,) )

tda

Khai trién hai phwong trinh (3) va (4) xéc
dinh duoc:

F
Qur = Qut A3 Zoy B (5)

h

Z,, =Z- At.h (6)

tda
% T6 hop ting tai (xac dinh muc nudc thap
nhat trong thap diéu ap).
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- Muyc nudc trong hd & MNC, t6 may the n-1
dang lam viéc véi cong suat dinh myc thi tang
tai to may n tur khong 1én dén cong suat dinh
muc, co tinh dén ton that cot nudc tu thuong
luu dén TPA, muc nudc ban dau trong thap
diéu &p thap hon muc nudc thugng luu mot
doan la hwo (m)
- Gia sir tang tai toan bo: C6 Q!°= Q>

TD _ ~\TD \ 3\
- Thay Q. =Q,. Vvao phuong trinh (2)
dugc hé phuong trinh sai phan trong truong
hop TTD tang tai tac thoi.

F

AQ, = At.gL—“.(Z “h,) %

h

AZ- -At.Fi.(QID Q) ®
tda

Khai trién hai phuong trinh (7) va (8) xac
dinh duoc:

R
Quur = Qut A (Zoy -h) )

h

1
ZtJrl = Zt+ AtF—(QTD - Qd,t+1)

max
tda

(10)

Lap bang tinh toan trén bang tinh dé tinh thir
dan: gia thiét Z¥ tinh Q; va hw, sau d6 gan Z%
cho Z% dén khi Z% = Z% thi ding lai.

2.2, Ll.rg chon chon kich thwée hgp ly cua
TDA (ham gom)

0 day, kich thudc can dua ra so sanh lya chon
gom kich thudc duong kinh TPA va dudng
kinh hong can.

|  KHOAHOC

CONG NGHE

Trudng hop duong kinh TPA nho thi chiéu
cao thap phai 16n, dong nghia véi viéc phai

kéo dai hAm gom vé phia thuong luu hodc phai
lam dap phu cao 1én. Nguoc lai néu chon
duong kinh TPA 16n thi s& lam giam chiéu
cao cua TDA.

Muc ti€u 1a lya chon duogc kich thude hop 1y
ciia TDA va hong can dé dam bao chi phi xdy
dung 13 nho nhat. Nhu vay ¢ day, chi can so
sanh chi phi xdy dung TDA (gam gom) dé
dam bao tong chi phi vao tuyén ning lugng 1a
nho nhét vi cac hang muc khac khong thay doi.

3. AP DUNG TINH TOAN CHO THUY
PIEN NAM CAU THUOQONG

3.1. Gi6i thi¢u vé cong trinh

Dy 4n thuy dién Nam Céu Thuong du kién
xay dyng trén Hé¢ thong sudi Nam Céu, la
nhanh cip I bo phai ciia séng Nam Bum, song
Nam Bum 1a nhanh cap I bo trai cua séng Da.
Dy an thuy dién Nam Céu Thuong bao gém
cac tuyén dap va nha may trén subi chinh Nam
Ciu thudc dia phan xa Pa V¢ Su, huyén
Muong Te, tinh Lai Chau.

So 6 khai thac gom: Dap - tuyén ning luong
(cira 1y nude, ham ap luc, thap diéu ap két hop
ham gom nudc, giéng dimg, ham) - nha may
thiy dién sau d6 xa nuéc ra sudi Nam Cau.

Céc thong sO ho chira va thong s6 nang luong
cua nha may gom:

Bang 1: Thong s6 du vao phuc vu tinh toan

TT Théng sb Ponvi | Gia tri
1 | Myc nudc dang binh thuong, MNDBT m 1080
2 | Myc nuéc chét, MNC m 1076
3 | Cong suét lap may, Nim MW 8
4 | S6 to may - 2
5 | Loai tuabin Francis
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TT Théng s6 Ponvi | Giatri
6 | Luu luong 16n nhat, Qmax m®/s 8,1
7 | Cot nude 16n nhét, Hmax m 133,1
8 | Cot nude tinh toan, Hu m 116,41
9 | Cot nudc nhod nhat, Hmin m 113,41
10 | Chiéu dai dudng ham trudc thap diéu ap, Ln m 1574,34
11 | Cao d6 dinh ham tai vi tri dat TDA m 1056,24

3.2. Két qua tinh toan

a. Tinh todn muc mede cao nhat trong TPA:
T6 hop cat tai dot ngot 2 té mdy

Gia str nha may dang van hanh 2 t6 may day
tai v6i cong suat Nim = SMW, cat tai dot ngot,
luu luong nha may tir Q™ = Qmax = 8,1 m¥/s
vé 0m%/s. Két qud tinh todn dao dong muc
nudc trong thap diéu ap cho truong hop dudng
kinh TPA D¢ = 3,6m va duong kinh hong can
Dhe = 2,0m dugc thé hién nhu hinh 2, bang
tong hop két qua tinh toan cac truong hop
dugc thé hién trong Bang 2.

Zim)

"
s

Hinh 2: Dao déng muc nwede cao nhdt trong
TPA — T6 hop cdt tdi (Puong kinh TDA 3,6m;
dwong kinh hong can 2,0m; bé qua tén that
trong ham)

b. Tinh todn mirc nuéc thap nhat trong TPA:
T6 hop ting tdi t6 mdy s6 2

Gia sir nha may dang van hanh day tai to may
sO 1, ting tai t6 may s6 2 tir khong tai dén day
tai, nhu vay luu lugng qua nha may Q'™ s& thay
dbi tir 4,05m%s dén 8,1m%s. Két qua tinh toan

dao dong muc nudc trong thap diéu ap cho
truong hop duong kinh TDA Dwn = 3,6m va
dudng kinh hong can Dre = 2,0m duoc thé hién
nhu hinh 3, bang téng hop két qua tinh toan cac
truong hop duge thé hién trong Bang 2.

Wy

Hinh 3: Dao déng muc nwéce thap nhat
trong TDA — T6 hop ting tdi (Puong kinh
TDA 3,6m; dwong kinh hong can 2,0m;
c6 xét ton that trong ham)

Bang tong hop két qua tinh toan cac truong
hop duong kinh thap diéu 4p va duong kinh
hong can duoc thé hién trong bang 2, ¢ day
khi tinh toan dao dong muc nudc cao nhat
trong TDA bo qua ton that cot nudc doan him
trude TPA.

Tuy nhién, thuc té van hanh ludn c6 ton that,
v6i luu lwong 8,1m%s thi ton that cot nudc
doan ham truéc TPA 1a 7,96m. Nhu vay két
qua thuc té ctia Zmax duoc thé hién & bang 3.
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Bang 2: Tong hop két qua tinh toan dao dong mue nuwée trong TDA
(Cit tai, bé qua ton that cdt nwéc)

bon| Cat | Tang | C3t | Tang | C3t | Tang | Cat | Tang | Cét | Tang

Thong s6 Vi tai tai tai tai tai tai tai tai tai tai

Puong kinh TD A,

Din m 3,6 3,6 3.8 3.8 3.8 3.8 4 4 4 4

D uwong kinh hong

can, Dpc m 2 2 2 2 2,2 2.2 2 2 2,5 2,5

Muc nudc cao 1092,6 1091,9 1091,9 1091,3 1091,3

Nhat, Zmax m 7 |107110| 4 |1070,76| 4 |1070,76| 7 |1070,48| 8 |1070,49

Vantéc nudc trong

thap m/s | 0,80 0,71 0,71 0,64 0,64

D 6 phdng xa so véi

dinh thap m | 9,71 7,44 7,44 8,41 8,42

Muc nuwdcthap 1068,4 1069,2 1069,1 1069,8 1069,6

nhat, Zmin m 7 11060,04| 2 |1060,41| 4 |1060,41| 3 [1060,70{ 9 |1060,70
1056,2 1056,2 1056,2 1056,2 1056,2

Cao doé dinh ham m 4 |1056,24| 4 |1056,24| 4 |1056,24| 4 |1056,24| 4 |1056,24

Bang 3: Tong hop két qua tinh toan dao dong mue nuwéc trong TDA
(Cait tai, c6 xét ton that cdt nwdrc)

pon| C&t | Tang | Cat | Tang | Cat | Tang | Cat | Tang | C&t | Tang

Thoéng s6 Vi tai tai tai tai tai tai tai tai tai tai

D uwong kinh TB A,

Din m 3,6 3,6 3,8 3,8 3.8 3,8 4 4 4 4

b uwong kinh hong

can, Dyc m 2 2 2 2 2,2 2,2 2 2 2,5 2,5
Muyc nuwdcdang tai 1072,0 1072,0 1072,0 1072,0 1072,0

DA 4 11072,04| 4 |1072,04] 4 |1072,04| 4 [1072,04| 4 |1072,04
Myc nudc cao 1084,7 1083,9 1083,9 1083,4 1083,4

nhat, Zmax m 1 1106314 8 [1062,80| 8 (1062,80| 1 [1062,52| 2 [1062,53
Vantéc nudc trong

thap m/s | 0,80 0,71 0,71 0,64 0,64

D 6 phdng xa so vai

dinh thap m | 0,21 -0,52 -0,52 -1,09 -1,08

Myc nuédc thap 1068,4 1069,2 1069,1 1069,8 1069,6

nhat, Zmin m 7 11060,04| 2 (106041 4 |1060,41| 3 |1060,70| 9 |1060,70
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1056,2 1056,2
Cao dé dinh ham m 4 11056,24| 4

1056,24

1056,2
4

1056,2
4

1056,2
4

1056,24 1056,24 1056,24

Do tuyén ham din nudc d3 chon, cho nén viéc
chon duong kinh TPDA phai ddm bdo sao cho
muc nudc thip nhat trong TDA phai cao hon
dinh duong him dan nude khi ting tai t6 may
sO 2.

Do vj tri clra vao ctia ham gom va tuyén dép
phu ¢ dinh theo vi tri dia hinh va tai liéu dia
chat, do vy dinh thap (hay ctra vao ham gom)
da c¢b dinh & cao trinh 1084,5m. Nhu vay, khi
thay d6i kich thudc cia him gom (TPA) thi
truong hop cit tai nudc sé nhay ra khoi miéng
thap (ng véi Dy = 3,6m thi muc nudc Zmax
vuot dinh TPA 0,21m), diéu nay doi hoi phai
gia ¢6 vi tri xung quanh miéng TPA. Do
miéng TPA (ctra ham gom) nim trong pham
vi hd phu gom nudc nén viéc Zmax cao hon
dinh TPA 0,21m khong anh hudng gi dén két
cAu cac hang muc xung quanh. Do vdy, Dn =
3,6m 13 giéi han thap nhit c6 thé chip nhan
khi dwa vao so chon.

3.3. Phan tich, danh gia

Nhu phan tich & trén, ti€u chi lya chon la chi
phi xay dung TPA (hay him gom) 1a nho nhat
(Cmin). Nhu vay, khi so sanh kich thudc
TDAA, c6 thé chuyén ddi tiéu chuan Cmin
thanh tiéu chuan ACmin, tirc 1a so sanh chénh

TAI LIEU THAM KHAO

léch chi phi cia mdi phuong 4n so véi phuong
an gbc. Khong 1am méat tinh tong quét, chon
phuong 4n gbe 1a phuong 4n c6 D = 3,6m va
Dhe = 2,0m.

Tuy nhién, nhu d& cép & phan 3.2, vi tri cira
ham gom (miéng TPA) da dugc chon ¢d dinh,
do vay phuong an gbc 1 phuong 4n ¢ chi phi
nho nhit. Vay kién nghi chon D = 3,6m va
Dhc = 2,0m cho thuy dién Nam Cau Thuong.

4. KET LUAN

Thap diéu ap 13 mot giai phap cong trinh nham
giam ap lyc nudc va trong duong ham dan
nuoc c6 ap. Do do, viée két hop sir dung ham
gom nudc lam TPDA 1a mot giai phap hiru hi¢u
vira dam bdo gidm 4p luc nude va, vira gidm
chi phi xay dung va chi phi dén bu giai phong
mit bang, khong lam suy giam dién tich rimg.
Diéu nay mang lai khong chi hiéu ich kinh té
ma con dong gop tich cuc vao viéc giam phat
thai COa.

Viéc Iwa chon kich thudc ham gom (TPA) va
vi tri dat cira hAm gom 1a mot bai toan kinh té-
k¥ thuat, can tinh toan dong thoi khi so chon.
Do viy, tuy tinh hinh cy thé ciia mdi cong
trinh can ¢6 bai toan so sanh riéng dé lva chon.
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Thiét ké k¥ thuat.
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