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1. GIOI THIEU CHUNG

Nghién ctru st dung hiéu qua ngudn nudc
thu hut sy quan tdm 16n cta cac nha khoa hoc
cling nhu céc cong ty chuyén giao cong nghé
trén thé gidi. O Viét Nam cling da dat duogc
nhitng thanh tyu 16n trong viéc nghién ciu
quy trinh van hanh tram thiy dién.

Trong cac nghién cuu truéc day chu
yéutap trung vao diéu tiét dong chay (thiy
van), chua t8i wu hoa dé han ché ton that
ning luong trén duong din dé ning cao
hi¢u qua st dung nudc clia cac tram
thuy dién.

Trong nghién ctru nay, tac gia dé xuat khai
niém “Suét du trix dién nang”, tu d6 xay dung
biéu d6 du trit nang lwong cho cac tram thuy
dién nham muc dich nang cao hiéu qua phat
dién cho céc tram thuy dién nho.

2. NOI DUNGNGHIEN CUU
2.1. Khii niém “Suit dy trir di¢n ning”

“Suét dy trir dién ning” (ky hiéu 1a Kg) 1a
dién nang phat ra cta tram thiy dién (TTD)
khi st dung mot don vi thé tich nuée.

H¢ don vi:

- Pién nang E (kWh);

- Thé tich nugc W (m°);

- Suét dy trit dién niang KE (kWh/m?).

2.2. Thanh lap cong thirc tinh Ky “Suit
du trit dién ning”

Céc dai luong duogc st dung trong xay dung
cong thirc tinh Kg dugc thé hién trong bang 1.

Bang 1. Cac dai lwgng chinh

Ky
hiéu

—
—

bai lugng (don vi)

E Pién nang (kWh)

t [Thoi gian (gi0)

Q [Luu luong phat dién (m’/s)

Zy Muc nuéde thuong luu (m)

ILuu luong chay vé ha luu (m3/s)

Zy Muc nuéc ha Iuu (m)

Quq [Kha ning qua nude ctia tuabin (m*/s)

H |Cot nude phat dién (m)

Ol |N|lalu|ls|lw ]|~
)
=

H,, [Cot nudc toan phan (m)

10 | hy (Tdn thét cot nude trong duong dan (m)
11 | Mg [Hiéu suat cua thiét bi

12 | Mo [Hiéu suat cua duong din

13 | Kp [Suét du trir dién nang (kWh/m®)

14 | g(t) (Gia dién nang (VND/kWh)

15 | Ky [Hé sb loi ich (VND/m®)

Vi cac dic trung cua cong trinh, thiét bi
da xac dinh, Kg dugc xac dinh tir cac cong
thte tir (1) + (9) ¢ phia dudi.

E=981ny;W-H (kWh)

E=981"ny,-Q-H-t (kWh) (1)

E =981 i Neer @ Htp- t (kWh) (2)

Htp =Zy—Zn

Htp =Zy— th(th)

Hy, = f1(Zy, Q) (M) 3)
Q = Qn khi Qpn < Qia

Q = Qxa khi Qn > Qia
=Q = f,(Zy, Qn) (M3/s) 4)

H=2Zy—Zn— hy
H =12y —Zn(Qn) —h,(Q)
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H =27y~ ZnQn) — hwlfz2(Zu, Q)]
H = f3(Zy, Q) (m) (5)

_ H _ f3(Zu, Qn)
" = Hy ~ et Qo)
Neer = fa(Za, Qna) (6)
Nevi = Neni(Q, H)
Nevi = Nevilf2(Ze, Qndy f3(Ze, Q)]
Nevi = fs(Zew, Qni) @)
E =981 N Neer - Q Htp- t
E=981"fs(Zu, Qn) - fa(Ze1, Qri)

f2(Z, Qn) * 1(Ze, Q) - t

E= fe(ztl'Qrg‘) 't (kWh) ®
Kg W th.t(kW.s/m3)

E
KE = —3600 - th T (kWh/m3)

fG(Ztl' th)

— 3
3600 fo(Z1, Qni) (Wh/m)
Ky = f,(Zy, Qn) (kWh/m?) ©))
K = Kg-g(t) UND

Kg = f5(Ze, Quur t) < 3 ) (10)

23. Y nghia ciaa “Suit du triv dién
nang” Kg

Suét dy trir dién nang biéu thi luong dién
nang phat ra ctia TTD khi sir dung mét don vi
thé tich nudc, nd noi 1én muc d6 hidu qua cua
viéc st dung nuéc.

K, phu thudce cac yéu t6 sau:

- Muc nuéce hd chira (Zy);

- Luu luong chay vé ha luu (Qy);

- Béc trung cua cong trinh dan nuéc Mew);

- Pic trung cua thiét bi ((Mwi)-

Nhu vay, khi danh gid hi€u qua st dung
nudce cia TTD cin xem xét du ca 4 yéu 6 trén.

3. XAY DUNG BIEU PO DU TRU DIEN
NANG CHO TTP SONG GIANG 1

Trong nghién curu nay, tac gia chon TTD
Song Giang 1 lam vi du tinh toan. Thay dién
Séng Giang 1 du kién dwoc xay dung tai xa
xd Khanh Trung, huyén Khanh Vinh, tinh
Khanh Hoa.

3.1. Cac théng sb chii yéu ciia TTD Song
Giang 1
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Bang 2. Thong s6 chinh ciia TTD

Séng Giang 1
TT Thong sb Ponvi | Giatr
1 | MNDBT m 615.00
2 | MNC m 600.00
3 | N MW 12.00
4 de m 4600
5 | Dy m 25-1.8
6 | Phuone thic - | Lienhop
cap nudc
7 | Loai tuabin - Tam truc
8 | Dy m 0.95
9 | ng v/p 750
10 | agmax mm 34
11 | Z - 2

Céc ky hiéu trong bang:

MNDBT — myc nudc dang binh thuong;
MNC — muc nude chét;

Nim — c6ng sudt ldp may;

Las— chiéu dai duong dan;

Lgq — chiéu dai duong dan;

Dyq — duong kinh duong dan;

D, — duong kinh tuabin;

ngs, — sO vong quay té may;

Bomax— 40 MG 16n nhét cta canh huoéng nudc;
Z—sbtd may.

nT{Viph)

Hinh2. Quan hé myc nwoc ha luu

hy, (m)
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Hinh 3. Ton that cét mebe trén dwong dan
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3.2. Xay dung biéu dd du trir dién ning
cho TTD Soéng Giang 1

Su dung cac cong thuc tu (1) + (9) xay
dung moi quan h¢ Kg = f(Qy) Umg voi cac
muc nuoc thu’orng luu khac nhau thu duogc két
qua trong nhu cac d6 thi phia dudi (Hinh 4)

Tu cac biéu do trén hinh 4 cho thiy: tng

voi moi myc nudc Zy = cont, khi luu luong

tang ban dau trong pham vi luu lugng 1 t6
may thi Kg ting do hiéu suat cua thiét bi tang
nhanh trong khi hiéu suit cua du’ong dan
glam chua nhanh. Khi thay dbi sb t6 may lam
viée thi hiéu suit cua duong dan khong d6i
trong khi hiéu suit cta thiét bi giam manh
nén tai vi tri nay Kg c6 bude nhdy. Tlep tuc
tang luu lugng qua to may, tuy hiéu suét thiét
bi tdng nhung hi¢u suat duorng dan glam
manh nén K ting nhe dé dat gia tri max roi
sau do giam. Tai vi tri N = Nyq thi gia tri Kg
tuong ddi thap.
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Hinh 4. Quan hé K¢~ Qy khi Z,; = const
(1-Z;=615m; 2—Z;=610m;
3-Zy=605m; 4—Z; = 660m)

Téng hop céac quan h¢ Kg = f(Qu) khi
Z4 = const) ta dugc biéu d6 du trir dién ning
cua TTD Song Giang 1 Kg =f(Zy, Qy) nhu trén
hinh 5. Véi TTD Song Giang 1, Kg thay dbi tir
0,243 + 0,347.

Hinh 5. Biéu do du triz dién nang cua TT; B
Song Giang 1 (duwong mau den — duong dang
K duong mau do - duong dang cong suat N)

V6i TTD Séng Giang 1, K thay doi tir
0,243 + 0,347.Khi muc nuéc Z; gidm thi Kg
giam. Kh1 lam viéc véi 1 to may thi trang théi
cho Kg max la to may phat véi cong suat t6i
da. Khi lam viéc véi 2 t0 may, trang thai do
twong tmg véi N ~ 9.0MW (75% cong suat
t0i da. Tai muc nudc gidm dan vé MNC néu
phat cong suit téi da thi Kg 1a rit nho
(Kg =~ 0.247 (kWh/m?)) nén can c6 phuong
phap van hanh phu hop dé nang cao K.

4. KET LUAN VA KIEN NGHI

Théng qua két qua tinh toan cho mét cong
trinh cy thé, ta nhan théy:

- Biéu d6 du trit dién niang Kg =f(Zy, Qu)
giup ta c6 mot cai nhin chinh xac vé murc d6 du
trlt ndng lwong cua ho chira ung véi tung trang
théi van hanh khac nhau;

- Biéu d6 Kglam ndi rd muc do anh hudng
ctia dic tinh cong trinh va thiét bi 1én mirc do
dy trit nang lugng cua TTD;

- Tir biéu d6 Kg ngudi van hanh c6 thé nhan
thay duogc phuong thirc mirc do hi¢u qua cua
viéc su dung nang luong nude. O céc trang thai
khac nhau, mirc 46 khac nhau hi¢u qua cta vigc
su dung ndng luong nudce c6 thé 1én dén 42%.

- Biéu d0 K ciing giup danh gid lai vige thiét
ké cac cong trinh duong dan va chon thiét bi co
khi thuy lyc chinh cua TTD. Pé khai thac c6
hi¢u qua tai nguyén nudc, dbi voi cacTTD nho
nén dugc thiét ke sao cho kh1 muc nudc thap, luu
luong 16n thi Kg van con tuong dbi 16n.

- Trong cac nghién ctru tiép theo, trén co s&
biéu gia theo thoi gian, téc gia s& xdy dung biéu
dd Ky = f(Zu1, Qi t) (VND/m?). Dua vao biéu d6
Kg, trén co s¢ du bao lugng nude duge s dung
trong cac thoi doan, ngudi van hanh sé dugc hd
tro dé dua ra quyét dinh van hanh hop 1y nhim
nang cao hiéu qua phat dién cta cac TTD.
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