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Toém tat - Nha may thay dién Séng Bung 4 1a dw 4n ndm trén hé
théng séng Vu Gia — Thu Bén thudc tinh Quang Nam. Dw an nay
sép dwa vao hoat dong chinh thirc nén phai cé phuwong thirc van
hanh hd chtra sao cho phu ho'p dé& khong lang phi nguén nwéc va
dam b&o phat dién hi¢u qua. Bao bao trinh bay két qua tinh toan
xay dwng bidu d6 van hanh hd chira nwéc clia nha may thay dién
Séng Bung 4 trén co sé sb liéu thdy van cia dong séng thu thap
duoc trong 29 ndm. Biéu d6 van hanh hé chira cho phép xac dinh
kha nang phat cong suat t6i da chia nha may dwa vao mrc nwéc
trong hé va thoi diém van hanh. Day 1a co s& d& xay dung chién
lwgec chao gia ban dién clia nha may trong thj trieong dién canh
tranh.

Tir khoa - bidu dd van hanh; thay van; thay dién Séng Bung 4; hd
chtra; thj trwong dién canh tranh.

1. Pit van dé

Theo quy hoach phat trién dién luc qubc gia giai doan
2011 - 2020, c6 xét dén nam 2030, dén nam 2020, nhu cau
sur dung dién cua ca nudc vao khoang 330 — 362 ty kWh,
tong cong suét ciia cac nha may dién 1a 75.000MW, trong
do6 thuy dién chiém 23,1% [1]. Dé dap mg dugc chi tiéu
trén_thi ngoai viéc huy dong moi nguodn lyc phat trién
ngudn dién, can c6 phuong phéap sir dung tai nguyén nudc
tai ho chira thily dién mot cach hop 1y. Nha may thiy dién
S6ng Bung 4 1a dy 4n ndm trén hé thdng song Vu Gia —
Thu Bén thudc tinh Quang Nam. Dy 4n nay sip dwa vao
hoat dong chinh thire, nén phai c6 phuong thurc van hanh
hd chira sao cho phu hop dé khong lang phi ngudn nuée va
dam bao phat dién hiéu qua. Theo sb liéu thdng ké vé thuy
van dong song cho phép xay dung dugc duong cong liy
tich nude vé trong hé toa dg xién va dac tinh van hanh tdi
uu (ddc trung cho ndm nudce 16n, nudce trung binh va nudc
kiét), nham tan dung luu lugng nudc vé dé nang cao san
lugng dién cua nha may. Tuy nhién, viéc du bao luu luong
nude vé hang nim thuong sai s6 16n, do do6 rat kho chon
dic tinh van hanh tdi wu nao dé su dung, cho nén thuong
sir dung biéu dd van hanh hd chira. Tinh toan xdy dung
chinh x4c dwoc biéu db van hanh hd chira thuy dién Song
Bung 4 s& tao diéu kién thuan lgi cho cong tac van hanh ho
chira, dam bao chu dong trong moi tinh hudng, xtr ly dung,
khic phuc nhung blen dong bat thuong cua dong chay cing
nhu yéu cau dot xut vé nhu cau cap nudc ha luu, nhu cau
nang lugng va thoi diém thuan loi chao gia khi tham gia thi
truong phat dién canh tranh.

2. Phuong phap xiy dung biéu do van hanh hé chia
ciia nha may thiy dién [2, 5]

Abstract - Song Bung 4 Hydropower Plant is located on Vu Gia-
Thu Bon river system of Quang Nam province. This plant project is
about to be put into offcial operation, therefore, it is necessary to
have appropriate reservoir operating mode so as not to waste
water and to ensure efficient power generation. The paper presents
the results of calculations for reservoir operation diagram of
hydropower plant Song Bung 4 on the basis of the river
hydrographic data which has been collected in 29 years. Reservoir
operation diagram enables us to identify the plant's possible
maximum capacity based on operating time and water level in the
reservoir.This is the foundation for building the power bidding
strategy of the plant in commercial electricity market.

Key words - operation diagram; hydrographic; Song Bung 4
Hydropower; reservoir; commercial electricity market.

2.1. Phuong phdp xdy dung dwong cong lily tich nuéc
vdn hanh toi wu trong mot nam

1}

Hinh 1. Xdy dung dwong cong lity tich heu heong nude diéu tiét toi wu

Puong cong lity tich nude van hanh tbi wu trong mot
nam dugc xay dung trén co sd dat dugc muc tiéu st dung
nudc hi€u qua, nghia 1a han ché dén muc thap nhat lwong
nudc xa tran. Trinh ty xay dyng duong cong lity tich néu
trén nhu sau:

- Dya vao s6 liéu thiy van dé vé dudng cong liiy tich
nudce chay vao ho (LTNV) trong hé toa d6 xién nhu duong
(1) trén Hinh 1

- Dua vao tri s6 dung tich hiru ich cua hd chua, v& mot
duong cong nam dudi va cach déu duong cong liy tich
nude chday vao ho mot doan bang Vii. Pudng cong vira vé
goi la duong cong kiém tra (KT) duong (2) trén Hinh 1.

- Dé vé& dudng cong lily tich luu lugng nuge giiéu tiét
toi vu (LTNTU) trong mdt nam, ta chon diém dau t =0
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tring véi giai doan cudi ciia mia nudc can (dau mua 1i).
Giai doan nay cho nha may van hanh vai toan b luu luong
nude vé dé hd co dung tich 16n nhit don mua nude 1, cho
nén duong cong LTNTU trung véi duong cong LTNV.
Dau mua mua, lvu lrong nude vé (LLNV) ting 1én va dén
thoi diém t = t; LLNV béng luu lugng nude van hanh cuc
dai (Qrmax), duong cong LTNTU trung v6i duong tiép
tuyen tlep xuc voi duong cong LTNV tai t;. Do nghiéng
ctia tiép tuyén dugc xac dinh dwa vao biéu db ty 18 xich
hinh tia trong tng véi Qrmax. Khi qua thoi diém t; LLNV
16n hon Iuu lugng nudce qua tuabin, lugng nude thira dugce
lwru trit trong ho, dén thoi diém t, hd day va bat dau xa tran.
Qué trinh xa kéo dai dén thoi diém ts, lac nay LLNV giam
xudng bang Qrmax. Trong khoang thoi gian tir t3-t4 cho nha
mdy vén hanh v6i toan b LLNV, dudng cong trung voi
duong cong KT. Viée str dung nude hd duoc bat dau tir thoi
diém t, - ts. Pay 1a mua nude can, phuong an diéu tiét dugc
chon 1a van hanh v6i luu lugng nuée khong 601 va dugc
xac dinh theo d6 nghiéng cua dudng thing tiép xtic phia
duoi voi duong cong LTNV tai t5, va phia trén duong cong
KT tai ts. Dén thoi diém ts hd & myuc nude chét sdn sang
d6n nuéc mua mua cho chu ky diéu tiét nam sau.
2.2. Phwong phdp xdy dwng biéu d6 van hanh ho chira
ciia nha mdy thiiy dién

Duya vio s liéu thuy van dé xay dung dic tinh tan suat
dam bao nudc, tir d6 chon cac ndm cé lugng nudce gﬁn voi
lugng nude ciia ndm dam bao tinh todn Qp(Qgox), 0,8Qp Va
0,6Qp ctia nha may. Xay dung cac duong cong LTNTU cho
cac ndm c6 lwong nudc gan véi luong nude ciia ndm dam
bao Qp va dudng cong biéu thi mirc nudc trong hd, dudng
bao phia trén cta cac dudng cong biéu thi mirc nudc trong
hoé cho dudng cong (2) trén Hinh 2. Twong tw v& cho cac
nam c6 luong nude gan véi nam c6 luong nude Gmg voi
0,8Qp va 0,6Qp cua nha may, ta dugc duong (3) va (4),
duong (1) ing v6i mic nude dang binh thuong. Cac duong
cong trén chia biéu do ho chira lam 3 vung: (A) Vung
chong xa thira (phat cong suét t6i da); (B) Vung phat cong
suat dam bao; (C) Viing phét cong suat han ché. Tu biéu
d6 ho chira theo thoi gian, tiy thude mirc nude thuc té trong

ho ta cho nha may phat cong suat phu hop.
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Hinh 2. Biéu dé véin hanh hé chira

3. Ap dung xiy dung biéu d6 van hanh ho chira nha
may thily dién Song Bung 4 [4]
3.1. 86 ligu thity vin

Du an thuy dién Song Bung 4 nam trén hé thong song
Vu Gia’— Thu Bon la nha may trong diém nhom A, cong
trinh ket hop dép dang v6i duong Ong dan nude ap luc
thudc huyén Nam Giang, tinh Quang Nam véi cac thong so
chinh dugc tom tat trong Bang 1:

Bing 1. Théng s6 chinh du én

Chi tiéu Pon vi Gia tri
MNDBT m 2225
MNC m 205
Cot nude tinh toan m 106
Cong suit lip may MW 156
S6 lugng tb may Té 2
bién nang trung binh nam tr.kWh 586,25

Luu luong trung binh nhiéu ndm tai tuyén dap chinh
Qo=47,95 m%/s. Chudi thity vin duoc thu thap trong 29 nim
cho ¢ Bang 2 [3]:

Bing 2. 86 liéu thiiy van ciia dong song Bung

TT| Nam IX X Xl Xl | 1l I v \Y VI VIl | VI Qn

1 77-78 165 854 | 846 | 553 | 344 | 255 | 23 | 185 93 180,7 | 753 | 63,6 | 75,36
2 78-79 44 59,2 | 51,2 | 323 | 243|193 | 16,1 | 143 | 21,7 | 585 | 416 | 52,7 | 36,28
3 79-80 71,2 | 1134 | 226,7 | 67,9 | 441 | 324 | 24,7 | 375 | 478 | 80,1 | 51,3 | 444 | 70,12
4 80-81 458 | 4252 | 2175 | 88,8 | 49,7 | 36,6 | 27 | 481 | 484 | 52,6 | 353 | 29,8 | 92,07
5 81-82 | 186,3 | 54,7 74 36,5 27 | 21,1 172 | 145 | 183 70 854 | 59,9 | 554
6 82-83 62,6 | 271,8 | 209,2 | 50,3 | 36,2 | 26,6 | 20,4 | 195 | 60,6 | 645 | 59,8 | 76,8 | 79,85
7 83-84 50,3 | 277,7 | 2428 | 94,1 | 52,7 | 38 | 279 | 341 | 36,7 | 1292 | 478 | 38,4 | 89,14
8 84-85 56,8 | 129,6 | 164,3 | 1134 | 485 | 339 | 253 | 19,8 | 50,3 | 56,4 | 39,9 | 451 | 65,29
9 85-86 30,7 89,2 | 57,2 | 1534 | 414 | 30 | 23,7 | 20,7 | 20,9 | 27,2 | 199 | 37,8 | 46,01
10 | 86-87 | 1252 54 1059 | 46,8 | 381 | 294 | 228 | 18 22,2 42 32,2 | 24,7 | 46,77
11 | 87-88 32,1 92,7 | 46,1 | 31,2 | 263 | 206 | 204 | 27,4 | 78,6 | 755 | 47,8 | 37,1 | 44,66
12 | 88-89 30,6 | 245 | 257 | 194 16 | 146 | 145 | 135 | 416 33 344 | 63,7 | 27,63




ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE DAl HOC BA NANG, SO 5(90).2015 41
13 | 89-90 62,9 | 210,8 | 166,4 | 645 | 40,7 | 29,5 | 22,7 | 21,3 | 34,7 244 |1 329 | 33,1 | 61,99
14 | 90-91 33 1427 | 48,7 335 | 252 | 196 | 16,1 | 14 24 62,7 | 36,7 | 63,7 | 43,33
15 | 91-92 54,8 219 | 100,7 | 52,3 | 39,2 | 28,1 | 22,1 | 28,7 | 74,6 65 70,6 | 39,7 | 66,23
16 | 92-93 54,4 | 138,6 | 62,9 754 | 373|276 | 21,3 | 189 | 50,4 49,7 | 351 | 344 50,5
17 | 93-94 126,7 | 102,5 80 62,9 39 | 284 | 21,8 | 18,2 | 418 47,8 | 56,7 | 51,7 | 56,46
18 | 94-95 74,3 | 2849 | 167,3 69 453 | 328 | 246 | 343 | 71,2 | 51,9 | 338 | 27,6 | 76,41
19 | 95-96 53,2 | 231,3 | 229,5 | 105,7 | 60,5 | 41,4 | 30,5 | 33,3 | 44,9 36,8 | 305 | 24,3 | 76,82
20 | 96-97 1419 | 67,5 68,7 47,1 29 | 22,2 | 181 | 154 | 39,8 365 | 79,2 | 60,9 | 52,18
21 | 97-98 91,1 | 1183 | 3045 | 883 | 48,2 | 36,3 | 338 | 50 88,5 | 113,6 | 552 | 69,6 | 91,44
22 | 98-99 69 106,6 | 606,4 | 1751 | 53,4 | 389 | 30,8 | 52,9 | 107,2 | 71,4 | 46,4 | 1095 | 122,3
23 | 99-00 58,8 | 1935 | 106,3 | 70,6 | 51,9 | 35,2 | 429 | 30,8 | 44,7 49,3 | 28,1 | 92,3 | 67,04
24 | 00-01 56,9 | 208,7 | 81,7 | 71,1 | 395 | 29 | 253|219 | 22,2 | 31,1 | 283 | 67,4 | 56,93
25 | 01-02 122,3 | 138,6 | 96,8 579 | 51,3 | 412 | 342 | 315 | 337 41,2 | 37,6 | 40,6 | 60,58
26 | 02-03 72,8 99,5 82,6 70,1 | 46,8 | 32 24 | 273 | 26,9 552 | 32,6 | 72,7 | 53,54
27 | 03-04 50,3 386 | 909 | 478 | 279|213 | 182 | 188 | 21,7 141 | 22,7 | 31,1 | 33,62
28 | 04-05 129,4 | 113,8 | 62,3 86,8 | 483 | 37,3 | 299 | 34,1 | 39,6 27 244 | 30,9 | 5531
29 | 05-06 116,3 | 254,3 | 54,3 | 1124 | 66,7 | 41,2 | 319 | 20,8 | 411 27,1 20 31,9 | 68,16
3.1. Xdy dung dwong cong liiy tich GRS
Duya theo phuong phap da trinh bay trong muc 2.1 va
s0 liéu thuy vén thu thap dugc trong Bang 2, tién hanh xay S
dung duong cong tan suat dam bao nudc d¢ xac dinh luu g§;;§}gg:§;;
luong nudc dam bao QP (Q90%). Tien hanh tinh toan v
luwong nudce ve cho cac ndm, qua d6 chon cac nam c6 lugng e
nude ve gan voi luong nude cua nam dam bao (ddc trung ) — B Bptiird
cho cac ndm nudce 1én) va 0,8 lwgng nude ciia ndm dam bao T T s s T T T i
(ddc trung cho cac ndm nude nho). Trong cdc nam nude
16n, chon mdt nam dién hinh dé xay dung duong cong

LTNV va duong cong LTNTU. Trén co s¢ dudong cong
LTNTU, xay dung duong cong biéu thi mirc nudc trong hd
chira theo thoi gian cia nam nudce 16n. Tuong ty trong cac
nam nudc nhd, chon nam dién hinh dé xay dung dudng
cong biéu thi mic nudc trong ho theo thoi gian cho nim
nude nho. Trén Hinh 3 va Hinh 4 1a két qua tinh toan xay
dung cac duong cong déc trung cho nam nudc 16n va nam
nude nho ciia nha may thuy dién Song Bung 4.
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Hinh 3. Puong cong ddc trung cho nam nudc lon

t
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Hinh 4. Buong cong LTNV va LTNTU ddc trung nam nudc kiét
3.2. Xdy dung biéu dé diéu phéi hé chiva

Trén co so phan loai cac ndm nudc 16n va ndm nudc
ki€t ciia nha may thuy dién S6ng Bung 4 va qui trinh tinh
toan, xay dung dudng cong biéu thi mtc nudc hd theo
thoi gian trong Muc 2.2, s0 liéu dong chay cua cac ndm
nude 16n duge quy chuan vé nim dién hinh bing cach
nhan véi ti s6 Wp/Wi (Wp la lugng nudc cua nim dién
hinh cho ndm nudc 16n, Wi 1a lugng nudce cia nam thi i).
Tién hanh tinh toan xdy dung cac duong cong biéu thi
mirc nudce trong hd cho cac nam nude 16n di duoc qui
chuén vé& nam dién hinh; dudng bao bén trén cac duong
cong nay xac dinh duong gi6i han (dudng 2) phén chia
ving phét cong suét ting cuong va vung phat cong suét
dam bao. Twong ty, quy chuan cic nim nudc nhé vé nim
dién hinh va tién hanh v& cac duong cong biéu thi murc
nuée trong hd theo thoi gian cua cac nim nude nho,
duong bao bén dudi cua cac duong cong nay xac dinh
duong gidi han (duong 3) phan chia ving phat cong sut
dam bao va ving phat cong suat han ché. Puong 4 gisi
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han mtc nudc dang binh thuong, duong 1 gidi han muc
nudc chét. Cac duong gidi han tao nén bi€u do van hanh

hd chtra ciia nha may thiy dién Song Bung 4 nhu trén
Hinh 5.
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Hinh 5. Biéu d@o vdn hanh ho chira nha mdy thiy dién Séng Bung 4

4. Két luan

S liéu thuy van ciia dong song Bung 4 thu thap duoc
trong 29 nam da xay dyng duoc cac duong cong LTNTU
cho cac nim dic trung. Tuy theo s liéu du bao thily van
clia ndm van hanh, ta chon dic tinh van hanh phu hop dé
st dung cho nha may, nham khai thac hiéu qua luu lugng
nude vé dé nang cao san lwong dién nang cua nha may. Tuy
nhién, do luu lugng nudce vé thyce té thudng sai s6 16n so
v6i sb lidu du bao, cho nén thuong st dung biéu do vén
hanh hé chira dé didu chinh cong suit phat cua nha may.

Trén co so cac duong cong LTNTU, xay dung duong
cong biéu thi nudc trong hd theo thoi gian va xay dung
duogc biéu dd van hanh hd chira ciia nha may nhu Hinh 5.
Theo thoi gian, cin cir vao mirc nude thyc té trong hd dé
diéu khién cong sudt phat cia nha may: Mirc nudc & ving
I cho nha may phat cong suat téi da dé han ché xa thira;
mirc nude ¢ vung II cho nha may phat cong suét dam bao;
murc nudce ¢ vung 11T cho nha may phat cong suat han ché
dé tranh thiéu nude vao cudi mua kho.

Biéu db van hanh hd chira con dong vai trd quan trong
trong chién lugc chao gia ban dién ciia nha may trong thi
treong phat dién canh tranh. Tuy thudc vao thoi diém vén

hanh va mtrc nudc thyc té trong hd, ngudi van hanh xac dinh
duoc kha niang phat cong suat cuc dai ctia nha may, tir d6 ¢6
chién luge chao gi hop Iy nham c6 thé ban duoc luong dién
nang phu hop véi kha nang san xuét ctia nha may.

Viéc xdy dung biéu d6 van hanh hd chtra dwa vao sb
lidu thdng ké vé thiy van cia dong song trong thoi gian
qua khir. Theo thoi gian do thoi tiét, bién d6i khi hau co thé
lam thay d6i thury vin ctia dong song lam cho biéu dd van
hanh khong con phu hop. Do d6, trong qua trinh van hanh
can lién tuc cap nhat thong tin va diéu chinh biéu d6 van
hanh cho phu hop véi diéu kién thuy van thyc té.
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