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Tom tat: Bai bdo gidi thiéu mot phuong phdp chon t6é hop phuong thiic diéu khién ché do lam
viéc cua cdc NMTD cung va khong ciung bdc thang trong hé thong dién. Phuong phdp nay duoc xdy
dung trén co so két hop mé hinh mé phong va mo hinh t6i uu. Vi tiéu chudn ding dé danh gia to
hop phuong thitc diéu khién duoc chon la max ciia tong dién ndng trung binh ndm cua cd bdc thang
hodic la max tong dién ndng binh qudn nhiéu ndm ciia cdc bdc thang va loi ich thu duoc tir chénh
léch xudt khdu va nhdp khdu dién. Hiéu qud cua phuong phdp nay duoc danh gia thong qua két qud
chay phan mém ting dung cho cac NMTPD thuoc hé thong dién Mién Trung I ciia nudc cong hoa ddn

chii nhan dan Lao.

1. Pat van de

Hiéu qua lam viéc ctia caic NMTD phu thudc
rdt nhi€u vao ché do dong chay trong song.
Nhung hién nay & Lao ciing nhu & rit nhiéu
nudc trén th€ gidi kha nang du bao dai han vé
dong chay con rét han ché, chua dap ung du do
tin cay. Trong diéu kién d6 khong thé diéu khién
cdc ho chita NMTD diéu ti€t dai han t6i wu
dugc. Cho nén can tim cic phuong phap cho
phép diéu khién cdc hd chita diéu tiét dai han
gan véi toi uu nhat.

Hién nay trén th€ gi6i ton tai hai nhom
phuong phap diéu khién cdc ho chia trong diéu
kién thong tin khong du tin cdy. Nhom thit nhat
bao goém cac phuong phiap dung mo hinh t6i uu
dé tién hanh t6i wu lién ti€p véi tai lieu du bdo
chinh xdc dan. Cac phuong phédp nay chi tng
dung cho cac NMTD c6 ché do dong chay tuong
doi 6n dinh va c6 kha nang diéu tiét tir mua tré
xuong.

Cac phuong phdp thuéc nhém thi hai duoc
goi 1a Piéu phai. Ban chat cua cac phuong phap
diéu phoi 1a chia dung tich h6 thanh nhiéu ving
va tng v6i moi viing ¢6 mot phuong thic diéu
khién riéng. Diéu khién c6 thé thuc hién bing
cach st dung biéu dé (cdc duong biéu do) hoic
cac ham diéu khién. Hién nay phuong phédp st
dung biéu d6 diéu phoi dugc sir dung rit rong rai
trén thé gidi. Biéu do6 diéu phoi gébm c6 ba ving

chu yéu: Vung cung cdp cong suat bao dam
(ving bao dam), vung tang coOng sudt va vung
giam cong sudt phan chia bdi dudng bao trén va
duong bao duéi ciia vung bao dam. Cac dudng
bao nay thé hién méi quan hé gifta muc nuéc
thuong luu & gitta muc nuGe thuong luu & giGi
han trén va giGi han dudi cua ving cong suit
bao dam theo thoi gian. Ching dugc xay dung
trén co s& phan phoi t6i vu dién nang bao dam
clia caic NMTD theo tiéu chuin dénh gid ctia he
thong.

Trong qué trinh van hanh, nho thudng xuyén
doi chi€u muc nudc thuc t€ trong hd v6i muc
nudc tuong Gng nam trén hai dudng nay ma
ngudi di€u do nhan biét dugc khi nao can duy tri
phat cong sudt bao dam, khi nao nén tang hoac
giam cong sudt ctia caic NMTD theo phuong
thiic nao 1a hop 1y lai 1a van dé khé khan, phiic
tap nhat la doi véi truong hgp khi cic NMTD do
nam trong cing mot hé thong bac thang ho chita
thuy dién. Cho nén doi hoi phai nghién ctu lua
chon t6 hop phuong thic diéu khién hgp 1y cho
bac thang cac ho chita NMTD lam viéc trong hé
thong dién.

2. Noi dung phuong phap

Phuong phép chon t6 hop phuong thic diéu
khién ché do 1am viéc ctuia bac thang hé chia
NMTD lam viéc trong hé thong dién ma tic gia
néu ra trong bai bio nay bao gébm ba budc
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¢ Buéc 1: Dinh cic t6 hop phuong thitc diéu
khién

C6 nhiéu phuong thdc ting ciing nhu cé
nhiéu phuong thic giam cong suét. Viéc dinh ra
cic t6 hgp phuong thitc diéu khién phai cin cit
vao so d6 bac thang cic NMTD cu thé va phai
dua vao nguyén tac sau day: Mdi phuong thiic
diéu khién (tang, gidm cong suét) co ban cta ho
c6 thé phdi hop véi mot s6 phuong thic diéu
khién hé duéi véi s6 lugng ding bang s6 luong
phuong thitic diéu khién co ban & hé thit nhat.
Trén hinh vé thé hién so do céc t6 hop phuong
thic diéu khién cho truong hop bac thang c6 s6
luong h6 chita NMTD m=3 va s6 lugng phuong
thic diéu khién co ban ctia ho thi nhat 12 1=3.

¢ Budc 2: X4c dinh gid tri ham muc tiéu cho
tng phuong thic cua ting NMTD

Tiéu chuan dung dé dénh gi4 t6 hop phuong
thitic diéu khién dugc chon 1a max ky vong clia
tong dién nang nam cla ca bac thang hoic la
max téng dién nang binh quan nhiéu nam coa
cac bac thang. Him muc tiéu c6 thé viét dudi
dang:

f(E®") = max (D

Trong d6: f : ky hiéu ciia ham ky vong

E”" : Téng dién nang binh quan nam cta ca
bac thang tng véi mot t6 hop phuong thiic.
Hodc:

t

Jk
£ = max )

=1

Trong dé: E_j dién nang nam binh quan
nhiéu nam ctia NMTD tht j trong mot t6 hgp
phuong thiic nhat dinh.

E, : dién nang cia NMTD thit j 6 nam thi k.

n : s nam tinh todn.

N, : cong sudt binh quan cua thoi doan t
thuoc nam thit k cia NMTD tha j.

Aht : 6 gio trong thoi doan t, T s6 thoi doan
tinh todn trong nam.

Nhu thé, dé x4c dinh dugc gia tri ham muc
tiéu (1) hoac (2) can phai xdc dinh dugc N, .
Trong van hanh, dé x4c dinh cdc cong suat nay
ngudi diéu khién chi can muc nudc xuat hién
thuc t€ trong hd & dau thoi doan t va st dung
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thuat todn xac dinh cong sudt tuong ung véi
phuong thic da dinh. Nhung trong tinh toan, qua
trinh x4c dinh N, chi thyc hi¢n khi st dung mo
hinh m6é phong. M6 hinh m6 phong dugc su
dung trong phin nay la td hop clia cdc mo hinh
bd phan nhu: moé hinh tuyén, mo hinh hé chira,
mo hinh tuyén nang lugng, mo hinh t6 may, mo
hinh ton that, mo hinh ha luu. Quda trinh xdc
dinh gid tri ham muc tiéu dugc tién hanh lan
luot tir ho trén dén ho dudi cua bac thang theo so
dé t6 hop phuong thic dang nhu hinh 5 va phai
thod man moi rang budc vé muc nudc, cong
suat, luu lugng. K&t qua tinh todn cho phép xac
dinh duoc gid tri E, trong timg t6 hop phuong
thitc va dugc ghi trén doan thanh mil tén tuong
tng hinh 6. Ef la gia tri ham muc tiéu (dién
nang nam binh quan nhiéu nam) cta phuong
thic p 6 ho6 NMTD thi j két hop v6i phuong
thuc tha q cta ho tha j-1.

¢ Budc 3: Chon t6 hop phuong thic diéu
khién

Noi dung ctia buéc nay 1a tim t6 hgp phuong
thiic diéu khién céc hé trong bac thang sao cho
ham muc tiéu (1) hoac (2) dat gia tri max. Qua
trinh luc chon t6 hop phuong thitc dugc thuc
hién theo chiéu nguoc véi chiéu tinh todn trong
budc 2, c6 nghia 1a bat ddu tir hé cudi cling cho
dén ho trén cung ctia bac thang. Cach chon nhu
sau: D6i v6i hd tht m(hd cudi cung) ta chon
ting nhom céac phuong thic cua ho tht m phoi
hop v6i moét phuong thic cia hé m-1 mot
phuong thic cho téng dién niang binh quan hai
tram c6 gia tri 16n nhat. Ti€p theo tim phuong
thiic ctia ho tht m-1(thuc chat 1a t6 hgp phuong
thic cua ho thi m va hé thit m-1) phoi hop gia
tri tot nhat v6i mot phuong thitc ctia ho thi m-2.
béing céch truy tim nhu thé cho dén hoé thi 1 ta
s& chon duoc t6 hgp phuong thic diéu khién t6i
uu cho cdc h6 nam trong bac thang ho chita thuy
dién.

Qua trinh luya chon nay s€ rat dé dang néu su
dung so d6 t6 hop phuong thic da ghi két qua
tinh to4n & budc hai nhu thé hién & hinh 6.

3. Panh gia phuong phap

Phuong thitc trinh bay & day da duoc xay




dung thanh phan mém dé chon t6 hgp phuong
thiic diéu khién cho bac thang hé chita bao gém
ba NMTD lam viéc trong hé thong dién Mién
trung I cua Lao.

Biéu do diéu phoi ctia ba ho ndy duoc xay
dung trén co s& phan phdi t6i vu dién nang bao
dam theo tiéu chuin max thu nhap (Bmax) vé
chénh léch xuit va nhap khau dién clia toan hé
thong dién Gng v6i biéu d6 phu tai cu thé. S6
luong phuong thiic co ban trong mdi mua i=3:

+ Phuong thicl tang hoac giam ngay cong
suat.

+ Phuong thic 2 tang hoac giam cong suét
vao cudi tirng mua.

+ Phuong thiic 3 ting déu hodc giam déu
cong sudt trong sudt trng mua.

Tiéu chudn diing dé chon t6 hop phuong thiic
1a £ = max

Két qua chon t6 hop phuong thic cho hai
truong hop:

+ Biéu d6 phu tdi nam 2006: t6 hop phuong
thic t6i vu gom: Phuong thic 1-3 cia NMTD
Nam Mang 3; phuong thiic 1-2 cia NMTD Nam
Leuk va phuong thiic 2-3 cia NMTD Nam
Ngum 1.

+ Biéu d6 phu tai nam 2008: t6 hop phuong
thic t6i vu gom: Phuong thic 1-3 cia NMTD
Nam Mang 3; phuong thiic 1-2 cia NMTD Nam
Leuk va phuong thiic 2-3 cia NMTD Nam
Ngum 1.

Dé danh gia hiéu qua clia phuong phép, tdc
gia da ti€n hanh tinh toin cho mot s6 nam thuy
van dac trung theo hai phuong phdp: phuong
phdp t6i uu va phuong phap diéu phéi véi t6 hop
phuong thiic da chon va so sanh ching theo tiéu
chudn dién nang va tiéu chuan thu nhap.

Céc bang dué6i day so sanh vé dién niang va
thu nhap gitta hai phuong phdp: t6i uu theo
Bmax va van hanh theo t6 hgp phuong thiic chon
(VHTTHPTC) véi phu tai cu thé.

Bdng 1: Két qud tinh todn dién ndng voi phu tdi ndm 2006

don vi tinh(GWh)
Tan suat (P%) 5% 25% 50% 75% 95%
Tiéu chuan t6i uu Bmax 1,523.78 | 1,433.55 1,332.93 1,307.56 1,073.29
VHTTHPTC 1,506.07 | 1,421.51 1,330.87 1,302.50 1,074.59
AE=E, . -E e 17.70 12.04 2.06 5.06 0.16
AE% 1.16 0.84 0.15 0.39 0.01

Bdng 2: Két qud tinh todn thu nhdp voi phu tdi nam 2006
don vi tinh(triéu USD)
Tan suét (P%) 5% 25% 50% 75% 95%
Tiéu chudn t6i vu Bmax 16.519 13.953 11.157 10.443 3.815
VHTHPTC 16.034 13.650 11.047 10.280 3.810
AB=B, B, _ 0.49 0.30 0.11 0.16 0.005
AB% 2.94 2.17 0.98 1.56 0.13
Bdng 3: Két qud tinh todn dién ndng voi phu tai nam 2008

don vi tinh(GWh)
Tan suét (P%) 5% 25% 50% 75% 95%
Tiéu chudn t6i uu 1,507.32 1,419.94 1,341.41 1,300.52 1,076.24
Bmax
VHTTHPTC 1,498.85 1,417.53 1,341.76 1,300.67 1,072.67
AE=E, -E .. 8.51 2.81 0.21 0.55 431
AE% 0.56 0.20 0.02 0.04 0.40
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Bang 4: K&t qua tinh toan thu nhap véi phu tai nam 2008

don vi tinh(triéu USD)

Tén suat (P%) 5% 25% 50% 75% 95%
Tiéu chuén t6i uu Bmax 10.543 8.065 5.739 4.701 -2.076
VHTHPTC 10.320 8.031 5713 4.681 -2.08
AB=B,,... B 0.22 0.03 0.03 0.02 0.00
AB% 2.11 0.43 0.46 0.41 0.18
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Hinh 1: Dién ndang voi phu tai nam 2006
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Hinh 3: Dién ndng vdi phu tai nam 2008

Tir két qua so sanh trén cho thay viéc stt dung
phuong phap dugc gidi thiéu trong bai bdo nay cho
phép chon dugc t6 hop phuong thic diéu khién ché
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Hinh 4: Thu nhdp voi phu tdi nam 2008

do 1am viéc cta céc ho chita NMTD lam viéc trong
hé thong dién c6 hiéu qua gan véi hiéu qua cua ché
do t6i wu nhat. Cu thé xem hinh 1,2,3va 4.
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Hinh 5: So do t6 hop phuong thitc diéu khién.



- Phuong thuc thuac i: i=1,2,3,.. 1.
— - Phoi hop phuong thic giita ho trén va ho dudi

Hinh 6: So do ghi két qud xdc dinh gid tri ham muc tiéu cho truong hop bdc thang c6 sé
luong ho chita NMTD m=3 vdi s6 luong phuong thiic co bdn 1=3.
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Abstract
THE SELECTION THE COMBINATION MODE TO OPERATE THE RESERVOIRS
OF HYREDOELECTRICITY IN THE CONDITION THE INCREDIBLE
HYDROLOGIC FORECAST

This paper presents a method to select the combination mode to operate working of the
hydropower plants on step or not step in the power system. This method is constructed base on
combination between simulation model and optimum model. The criteria use to appraise the
operation combination mode is maximum of the total average year energy all step hydroelectricity
or maximum of the total average many year energy all step hydroelectricity and the profit from
export and import electricity. The result method is appraised through the result actual calculation
of application software for the Hydropower plants in the Center I power system of the Laos’s
people democracy republic.
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