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TOM TAT: Quy hoach djng (QHD) la mot ky thudt phdn tich dinh lugng dugc iing dung
rong rai dé gidi cdc loai bai todn trong d6 1oi gidi tim dugc cé dang mét logt cdc quyét dinh
lién tiép. QHP dugc dp dung dé gidi bai todn didu tiét t6i uu ho chita thity dién lam vigc doc ldp
vdi ham muc tiéu cuc dai dign ndang trung binh ndm hodc cuc dai lgi nhudn bdn dign (gid dién
thay déi theo mia) %y vong. Tik dé cho phép xdc dinh qud trink vdn hanh t6i wu ho chita. Két
qud tinh todn s& duge so sanh voi két qud didu tiét hé chita bing phutong phdp dudng chi thing.

1. GIGI THIEU

Trong tinh todn thity nang cho hd chifa thiy dién, phudng phip dutng chi thing (BCT) dé xdc
dinh Ivu lugng diéu 1i&t, dudc sit dung rong réi trong cdc giai doan nghién ctu tién kha thi va kha thi
cho hd chifa thily dién. Trong giai doan vén hanh, vin dé diéu ti€t hd phitc tap hon va mdt trong
nhitng van dé dit ra 12 do gid dién sdn sudt trong mia khd va mia mua c6 su chénh 1&ch dang k€.
Trong thuc t&, thy theo vai trd nha may thily dién trong hé thong va diéu kién khi tugng thiy van, con
¢6 nhiéu phudng phap khdc d€ xdc dinh ch€ do van hanh hd chira thiy dién véi cic ham muyc tiéu
(HMT) khdc nhau: cuc dai dién ning trung binh nim (Etb), cuc dai cong suit thiy dién mia kho, cuc
dai doanh thu trung binh ndm ky vong (Ttb)... o] diy chiing t6i dung ly thuy€t tinh dua trén nguyén ly
QHD ciia R. Bellman (1957) [4] nhdm xdc dinh luu lugng diéu ti€t. Phuong phap dugc dp dung dé gidi
bai téan t6i vu cho hai trudng hdp ¢6 ham muyc tiéu khdc nhau: cuc dai doanh thu dién trung binh hodc
cuc dai dién ndng trung binh ndm. Ly thuyét s& dudc dp dung dé nghién cifu cho 2 nha mdy thdy dién
song Bung 2 va song Con 2, dudc quy hoach x4y dung trong hé thong bic thang thiy dién séng Vu
Gia Thu Bén. Chudi dong chiy dung trong diéu ti€t dai 25 nam.

2. pIEU TIET TOI UU VOI PHUONG PHAP QHD

Ciing v6i su phét trién ciia mdy tinh, vin dé tinh diéu (i€l hé chia thiy dién thudng thuc hién
trén tdan bo chudi dong chdy (quan tric hodc md phdng) trong qud khi thay vi sit dung chudi dong
chdy 3 ndim dién hinh nhu trude day [5], [6]. Pidu ti€t t8i vu theo ham muc tiéu cvc dai doanh thu
ban dién hodc cuc dai dién ning trung binh ndm [2] cho phép xdc dinh luu lugng diéu ti€t “t8i vu” qua
nhi mdy cho tirng thdi k¥ (thdng, tudn, ngly..., trong bai todn &ng dung & ddy thdi doan s& dudc tinh
theo thing). D& x4c dinh luu lugng diéu tiét 18i wu ching 10i 4p dung nguyén Iy ctia phudng phip
QHP ciia Bellman: Mgt sdch lugce t6i wu c¢d ddc tinh la dit cho cdc trang thdi va cdc quyét dinh trude
ddy nhut the nao thi cdc quyét dinh & nhing budc tiép theo phdi tgo thanh mjt sdch lugt 161 wu vdi cdc
trang thdi dugc hinh thanh tit nhiing quyét dinh trudc ddy”. Trén cd sd nay, luu ludng qua nha may
cho mdi thdi ky sé& dudc xdc dinh theo 15i gidi ngude ddng, trong do viéc xdc dinh sdch luge diéu tiét
twdng ng s& xuit phat tif cudi chu ky diéu ti&t. Myc nudc trong hd thay ddi tr myc nuéc dang binh
thudng (MNDBT) d&€n myc nu6e chét (MNC) sé duge md phéng thanh nhiéu thang (Z) ty theo dd
chinh xdc yéu ciu. Thuit téan truy ngugc dé tim 13i gidi t6i uu theo nguyén ly QHP dugc md td bdi
dd thi sau.
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Hinh1: So d6 tinh diéu tiét t6i vu theo phuong phip QHDP

An.i(2): Gid tri t6i vu ham muyc tiéu tai thyi di€ém (N-1) wong dng vdi phuong 4n muc nude hd
chia z.

S: Muc nuée hd ban diu khi diéu tiét.

F: Muc nudc hd k&t thic chudi diéu tiét.

Q(zi, zj), E(z, zj): Gid tri Iuu lugng diéu ti€t va dién ning twong ting khi muc nuée hd zi vio
ddu thdng va dat dén zj vao cudi thang.

Z : Cao trinh muc nudc hd.

Mot s6 phdt biéu va dinh nghia sau diy phuc vu cho viéc thi€t 1ip phudng trinh téan:

- Mifc nudc z trong hd chira tai méi thdi diém, dudc xem 13 bién trang thdi ca hé thong va
dugc chia thanh Z thang.

. A la gid tri HMT t8i wu c6 dugc khi hd chita & muc nudc z, k€ tr thoi di€m thit i trong
chubi diéu ti€t d&n cudi chu ky (i=N).

- Tj1a gid bdn dién don vi ciia thang thd j (1 — 12) trong nam.

- E;‘ la dién nang trung binh thing clia nha mdy TP khi muc nudc diu thang 1a z, va cudi
thing 1a z,.

Phuong trinh todn truy nguge cho 1y thuyét QHP dp dung dé cuc dai gid tri ham muc tiéu A
dugc xdc dinh nhu sau:

A, =Max {EZT, +A;=}zz=l‘z (1)

(Trong trudng hgp xét bai todn véi gid ban dién Ti khéng ddi theo thdang, 15i gidi bai todn cuc
dai doanh thu trung binh ndm ciing chinh 12 18i gidi bai todn cuc dai dién nang trung binh nim).
Tinh todn dudc bit ddu & cudi chu ky dong chdy diéu tiét véi i=N d&n i=0 (diu chu ky diéu
ti€t). Trén co s& nady cdc gid tri Af (i=N—0) sé dudc xdc dinh.
Bai todn dugc gidi bing chuong trinh mdy tinh véi ngén ngit Fortran dudc tdc gid thiét 1ap.

3. VIDU AP DUNG

Ly thuy&t trén dugc dp dung dé tinh cho 2 du 4n Thily Dién séng Bung 2 va song Co6n 2 trén
song Vu Gia Thu Bon tinh Quing Nam. Liét dong chdy thdng tinh todn dai 25 nim. Cic thdng s6 cong
trinh va dong chdy trung binh theo quy hoach nhy sau:
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Bang 1
Ho6 chita Qtb | MNDBT| MNC | Znha mdy Whi Nim
(m3/s) (m) (m) (m) (tr.m3) (MW)
Séng Bung 2 20.1 607.5 564.2 210 83.9 108
S6ng Con 2 13.0 307.5 290 20 121.6 60
Ngudn: Céng ty Tw vidn Xdy Dung Pign 3
Gid dién thay ddi theo thing nhu sau:
Bdng 2
Thing | 11 111 v V V1
Gid dién (cents/kWh) | 0.040 | 0.040 | 0.045 | 0.045 | 0.045 | 0.040
Thing VII 11X IX X X1 XII
Gia dién (cents/kWh) 0.025 | 0.025 | 0.025 | 0.030 | 0.035 | 0.035

Ngudn: Ban Thdm Binh Téng Cdng ty Bién lyc Viét Nam
Ty sudt 1USD=16700VND

K&t qua tinh todn diéu ti€t cho cdc phuong phdp dugc trinh bay trén cdc dd thi sau:

Séng Bung 2: Mot phﬁn k&t qua diéu ti&t (5 nim) dugc trinh bay trén cdc dd thi (h.2, h.3, h.4):
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Hinh 3. Diéu tiét theo QHDP véi HMT 16i wu Etb (S. Bung 2)
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Hinh 4. Diéu ti€t theo OHP vdi HMT t6i wu Ttb (S. Bung 2)
Séng Coén 2: Mot phin két qua diéu ti€t (5 nadm) dugce trinh bay trén cdc dd thi (h.5, h.6, h7):
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Hinh 5. Piéu tiét theo PCT (S. Cén 2)
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Hinh 6. Piéu it theo OHP vdi HMT t8i i Fib (S. Con 2)
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Hinh 7. Biéu tiét theo QHD véi HMT t6i uu Ttb (S. Con 2)
Tir k&t qui trén cdc dd thi cho thdy gid tri luu lugng dicu ti€t qua nha mdy thiy dién khdc nhau
tuy theo phuong phap diéu ti€t. Trong khi diéu ti&t theo phuong phap PCT cho thdy hd chifa gan nhu
dat d&n MNC sau m&i nam thiy vin (h.2), trong khi d6 diéu ti&t hd theo HMT véi cye dai Etb (h.3) hd
chita ¢6 thé khong dat d€n MNC sau m8i nim thiy van. K&t qud nay c6 thé gidi thich nhu 12 hd chita
cAn c6 cong suat 16n vio mia it nudc (vi du cdc thdng tir 31 dén 36 trong do thi h.3, h.6). Trong khi d6
néu didu tiét theo HMT véi Ttb max (h.4, h.7), ta thd'y hd chia c¢6 xu hudng chay véi luu lugng 1dn
nhat ¢6 thé, twdng ng véi cdc thang c6 don gid ban dién cao (thing 4, thing 5).
K&t qué tinh todn vé dién ning Etb va doanh thu Ttb trung binh nam wong ing vdi cdc phudng
phdp diéu (i€t khdc nhau dudc t6m tit trong bing sau:

Bding 3
S. Bung 2 S.C6n 2
Phudng phdp diéu ti€t Etb Ttb Etb Ttb
(tr. kWh) (ty VND) (trkWh) (ty VNB)
Pudng chi thing 444.3 262.8 235.0 140.7
QHD véi HMT la Etb max 451.2 262.2 238.7 142.0
QHP véi HMT 1a Tib max 448.3 269.7 2355 149.1

Nhédn xét:

- Gi4 tri dién ning trung binh nim tinh theo phuong phdp diéu i€t PCT cho gi4 tri thién vé
nhd so véi 2 phudng phdp con lai.

- Doanh thu trung binh nim trong trudng hgp diéu ti€t theo HMT véi Ttb max cho két gla
16n nhit (ting 2.7% trudng hgp S. Bung 2 va ting 6% trudng hgp S. Con 2).

- Dién ning trung binh nim trong trudng hgp diéu ti&t theo HMT véi Etb max cho két giia
16n nhit.

4. KET LUAN

- Trong giai doan nghién cifu tién khd va kha thi, c6 thé st dung phudng phdp diéu tiét
DCT dé dénh gi4 dién ning trung binh nim cia hd chia thiy dién. '
- D& gia ting hiéu qué t8i da khi cong trinh di vdo vin hanh, cdn diéu ti€t hd chifa theo cic
phuong phdp véi HMT thich hdp.

- K&t qué trén dudc nghién cu trén cd s§ gid thi€t dong chdy dén trong twong lai 1a tit
dinh, didu nay chua thit phit hgp véi thyc t& van hanh hé chia. Bai todn cin dugc ti€p tuc
nghién cifu sdu hon trong trudng hdp dong chdy dén 12 mot dai lugng ngiu nhién dudc dy bdo
trén cd s& 6 lidu du bdo vé khi tugng, thily van..., tinh trang hd chia tai thoi diém xét va 6 ké
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dén cdc nhu cau cling nhy cdc ring bude yéu cau w hé théng (n€u ¢6) ma cong trinh phai Jim
bdo.
- C6 thé phat trién bai todn 1én trudng hdp vdi ham da muc tiéu.

APPLICATION OF DYNAMIC PROGRAMMING

FOR OPTIMAL OPERATION OF A ISOLATED HYDRO POWER RESERVOIR

Nguyen Thong
Faculty of Civil Engineering, University of Technology — VNU-HCM

ABSTRACT: Dynamic programming is a quantitative analysis technique that has been widely

applied to large, complex problems that have a sequence of decisions to be made. It was applied to
calculate the regulation of an isolated hydro power reservoir with different objective functions:
maximum annual average energy or maximum annual profit (different energy price for different
seasons). By the way, one can determine the optimum rule for reservoir operation. The computed result
will be compared with the result obtained from the straight-line methods.
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