BAI BAO KHOA HOC

NGHIEN CUU CO CHE VAN HANH TOI UU HE THONG HO THUY DIEN
TREN THUQNG NGUON SONG CA PAM BAO YEU CAU PHAT TRIEN
KINH TE XA HQI VUNG HA DU

Nguyén Thi¢n Diing', Lwong Ngoc Chung’, Nguyén Vin Tuén’

Tém tit: Hién nay, Viét Nam da va dang phdt trién manh mé cdc hé thong cdc ho chira thiy dién trén
cdc luu viee song chinh, noi cé trit lwong thity ndng nham san xudt dién va khai thdc sir dung tai
nguyén nuwée mot cach cé hiéu qua, han ché rii ro phuc vu yéu cau phat trién kinh té xd héi ving ha
du. Co ché vin hanh da hé chira, da muc tiéu viva phdi dam bdo muc tiéu phdt dién viva phdi cung cdp
i nwée cho cac nhu cau phdt trién kinh té xa hi vimg ha heu. Bai bdo nay sé trinh bay tiép cdn vin
hanh t6i wu hé thong hé chira da muc tiéu trén thwong nguon séng Cd theo tiép cdn vira toi wu luong
dién phdt ra vira dam bdo cung cdp nuéc cho cdc nhu cau phdt trién dwdi ha du. Thay vi tiép cdn da
muc tiéu phat dién va cdp nuwoc ha du, bai toan duwoc chuyén thanh bai todn t6i wu don muc tiéu, loi
ich kinh té cuia phat dién, cdc nhu cau nuée cho phdt trién kinh té dwoc tinh todn theo cdc kich ban sir
dung nwée va dwa vao bai todn dudi dang cdc rang budc la cac leu lwong khong ché tai cde diém
kiém sodt dwé6i ha du. Két qua cia bdi todn sé chi ra dwoce sw phdi hop van hanh giita cdc hé chira

Badn vé, Khe Bo, Chi Khé va Ban Mong twong g véi cdc kich ban sir dung nwée va tir d6 lwa chon

kich ban phéi hop vdn hanh t6i wu.

Toém tat: HO chira da muc ti€u, Van hanh lién ho chira, T6i vu, Ham muc ti€u, Rang budc

1. GIOI THIEU CHUNG

Quan 1y tong hop tai nguyén nude trén cac luu
vuc song co nhiéu hd chira da muc tiéu, dic biét
dbi véi hé thdng cac ho chira vira phat dién vira c6
nhiém vu diéu tiét nude thi can thiét phai c6 mot
co ché phdi hop van hanh lién hd chira da muc
tiéu vira dam bao hiéu qua kinh té phat dién vira
phai dam bao cung cdp di nudc cho phat trién
kinh té x4 hoi vang ha du.

Tiép can tbi wu trong van hanh da hd chira da
muc tiéu ludn 1a mot trong nhitng tiép can hang dau
trong quy hoach va quan Iy tai nguyén nuéc. Tiép
can ti wu bao gdm t6i wu da muc tiéu va t6i vu don
muc tiéu. Thyc hién thiét 1ap cac bai toan t6i wu
thuong bao gdm bai toan tdi wu tuyén tinh, t6i uu
phi tuyén, t&i vu dong (Asamdi Ahmad et al, 2014).

' Pai hoc Thuy lgi
? Vién Quy hoach Thuy loi

Bai béo s& trinh bay thiét 1ap mo hinh van hanh
phdi hop da hd chira da muc tiéu theo mé hinh bai
toan téi wu phi tuyén va st dung cong nghé
GAMS dé giai bai toan.

Trong nghién ctru cu thé d6i voi luu vuc séng
Ca, bai toan toi wu van hanh da hod chira 1a cac bd
Ban V¢, Ban Mé)ng, Khe B va Chi Kheé. Trong
d6, Ham muc tiéu cda bai toan s€ l1a ham loi ich
phat dién cia cac hd chira, cac yéu cau vé cap
nude cho phat trién kinh t& ving ha du séng Ca
duoc tinh toan theo cac kich ban nhu ciu st dung
nudc va dua vao bai toan dudi dang rang bude luu
luong tbi thiéu tai cac diém khéng ché dudi ha du.
Bén canh cac rang budc vé yéu cau cip nudc con
phai thiét 1ap rat nhidu cac rang budc lién quan
dén co ché van hanh cua ting ho chira don 1€, can
bang cac diém hop luu va phan luu, cin bang
dong chay trén hé thong, yéu cau vé luu luong
(hoac cao trinh muc nudc) tai cac diém khéng ché,
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cling nhu dong chay dam bao moi truong. Voi
ham muc tiéu 1a t6i wu phat dién cua cac hd chira
trén thuong ngudn séng Ca; cac rang budc cua bai
toan 1 rang budc vé can bang nude trong cac hd
chira, rang budc can bang dong chay, rang budc vé
yéu cau cap nudc tai cac diém khéng ché dudi ha
du theo thoi gian.

Giai phap nay chuyén tir bai toan tdi wu da muc
tidu phat dién, cap nudc phat trién kinh t& ving ha
du thanh bai toan don muc tiéu loi ich ctia phat
dién va muc tiéu cap nudc phat trién kinh t& ving
ha du s& chuyén thanh cic rang budc trong bai
toan t6i uu. Khi d6 nghiém ciia bai toan 1a Iuu
lwong xa ra tai cac hd chira twong tng véi timg
thoi doan tinh toan, lugng dién phat ra ddi vei
tung ho chira theo thoi doan tinh toan, luu luong
nudce (hodc cao trinh myc nude néu ta co quan hé
giita Iuu lwong Q m*/s v&i Hiye nuse) tai cac diém
cong trinh hodc diém can kiém soét luu luong.

2. MO HINH BAI TOAN TOI UU

2.1. M hinh Iy thuyét van hanh lién ho chira
ti wu loi ich kinh té

2.1.1. Ham muc tiéu lpi ich kinh té phdt dién

+ Cong suit cia nha may thuy dién:

Nrp=9,81. 11Q. Hy (kW) (1)

Trong do6:

Hy: Cot nude tinh toan ciia nha may;

Q: Luu luong nude chdy qua NMTD;

1: Hiéu suit chung cia NMTD

va Il = Ir. O (2)

Trong do6:

1+ Hiéu sudt cua tua bin nuée c6 tinh dén ton
that nang luong dudng dng;

nr: Hiu suit cia may phat; Voi 1t = (0,88 —
0,91), 1Fr = (0,95 — 0,98). Liy gan ding ta co
cong suat phat dién ctia nha may:

Nmp~8,5.Q.Hy (kW) 3)

+ Ham muc tiéu lgi ich phat dién:

Bup=y1Bi =3, I 85X (,, X Hy X T X (P - C5) (4)

Trong do: Byp: Loi ich cta phat dién; B;: Loi
ich phat dién cua hd chta i (i=1..n); Qi: Luu
lugng xa qua tudc bin ho chira i trong thoi doan
tinh toan t (m*/s); Hoi. COt nudc tinh toan phat dién

ctia hd chtra i (m); T: Tong sb gid tinh toan. Pg:
Gia ban 1 kwh dién; Cg. Chi phi cho san Xuét
lkwh dién.

2.1.2. Cdc rang buéc vé hé chiva

+ Rang budc vé cdan bang ho chira i

d(S1)/d(t) =Ii(t) — Oi(t) %)

Trong dé: d(si)/d(t) 1a Iuong bién thién dung
tich ctia hd chira thi i tai thoi doan t, Ti(t) va Oi(t)
1a tong lwong nudc dén va xa ra khoi hd chira thir i
(bao gdm x4 tran va xa qua nha may)

+ Rdang budc cdin bang tong lwong nuwdc
trong ho

Si+1.=S:7QD;—~ELOS,;~TLOS;-QX; Vt,V1 (6)

t: Thoi doan (ngdy); i: HO chura thir i; S¢iDung
tich trir trong ho i trong thoi gian t (m’); QDy;
dong chay dén ho trong thoi doan t (m’/ngay);
ELOS,;: Ton that do bdc hoi cua hd 1 trong thoi
doan t (m’/ngay); TLOS;: Tén that do thim cua
hé i trong thoi doan t (m’/ngay); QXi;: Lugng xa
tir ho i trong thoi doan t (m*/ngay).

Vi du: Sti1, Ban vé = Stan vet86400*Qaént Ban vé —
ELOS:Binve — TLOS, Ban vé “Qxa t, Ban ve

+ Gidi han vé dung tich cua ho chira

S, ;<S ViVioo ()

Smax i: Dung tich max cua hd i tai thoi doan t,

max t,j

thuong trong mo hinh dung tich twong ung véi
SwvnoeT hodc S mMnpGe (m3); S¢i Dung tich ho i trong
thoi doan t (m?)
+ Quan hé myee nude véi dung tich ho chiva i
H, i =f(Sy;) )
H i: Cao trinh myc nuéc cua ho i trong
thoi doan t (m); Sii: Dung tich ho i trong thoi
gian t (m’); f
+ Cao trinh myc nude min ciia ho i

H >H | o Yi ©
t,1 min 7,1

H; i: Cao trinh myuc nudc cua hd i (m) trong
thoi doan t (ngay);

Hupin ¢, it Cao trinh myc nudc min cua hd i (m),
trong thoi doan t (ngay). Thong thuong phai 16n
hon muc nude chét ciia hd chira (Hpin= Hye).

2.1.3. Rang bujc vé dong chdy

+ Rang budc cdan bang ciia dong chay chinh:
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Qha lvu = chu(_mg lu'u+Qting them T

FQhsi quy —Qtén thit (10)
+Rang budc dong chay toi thiéu
Quong chay > Qmin hodc Quén (1) >
> Quhu ciu (t,i) TQmoi truomg (11)

2.1.4. Ring buéc nhu cau si dung nuwéc tai
cdc nut sw dung nwoc

+ Rang budc vé gid tri cung cdp t0i thiéu

bam bao rﬁng gia tri cung cép cho nong nghiép
hay cung cip nudc cho do thi, sinh hoat khong
dugc nhé hon mot gia tri tdi thiéu nao do.

Qnhu ciu (1) = Qmin (1) (12)

Trong d6 Qumin 13 gia tri cung cip tbi thiéu dbi
v6i d6i twong dung nudc j trong thdi doan t

2.2. Céng cu giai toan tbi wu GAMS

Ngay ndy c6 nhiéu phdm mém toan hoc sir
dung 1am cong cu tro gitp gidi cac bai toan tbi wu
dugc don gian va nhanh chong. Tuy nhién cong
nghé GAMS van to ra 1d mdt cong cu gitp gidi
toan toi wu wu viét hon ca do tdc do giai nhanh,
voi s6 lwong bién va rang budc 1én dén hang trim
nghin. Khi viét code bai toan ti wu trén GAMS
thuan tién trong thiét ké bai toan chinh, va cac dir
liéu dau vao va dau ra dugc thiét ké dudi dang file
riéng biét.

Han ché 1a phin mém GAMS ban du chi phi
mua dét hon so vi cac phadn mém tuong tu khac.

2.3. To6i wu phat dién cic hé thwong ngudn
song Ca theo cac kich ban st dung nwéc dwdi
ha du

2.3.1. Gioi thiéu khu vuc nghién ciru

Luu vue séng Ca ndm & ving Béc Trung bo, cd
toa do dia ly tir 18°15' d&én 20°10'30" vi d6 Bic;
103° 45'20" dén 105°15'20" kinh d6 Pong. Piém
dau cta luu vuc nam & toa d6 20°10'30" do vi Béc;
103°45'20" kinh d6 Pong. Cta ra cua luu  vuc
nim & toa do 18%45°27” d6 Vi Bic;
105°46°40” kinh d6 Poéng. Luu vuc song Ca
nam trén hai qudc gia, phin thuong ngudn nam
trén dat tinh Phong Sa Van va Sam Nua cua
nude Cong hoa dan chu nhan dan Lao. O Viét
Nam, luu vuc séng nam trén dia phan caa 3 tinh
Thanh Hoa, Nghé An, Ha Tinh.

Vung hudng loi tir hé théng song Ca nam chi
yéu & ha du thudc dia ban cua hai tinh Nghé An va
Ha Tinh, trong d6 c6 hang loat cac hé thong lay
nude 16n nhu: Hé thong tudi D6 Luong 45.700 ha;
Hé thong Nam Hung Nghi 30.200 ha; Soéng
Ngheén 27.000 ha... Cac ho chira thay dién trén hé
thong song Ca, dic biét 13 4 hd thude thuong
ngudn séng Ca nhu Ban V&, Khe BS, Chi Khé va
Ban Mdng ngoai muyc tiéu xa nude phat dién con
phai xa nudc xuéng ha du phuc vy muc dich cép
nude cho tudi ndng nghiép, sinh hoat va phat trién
kinh té xa hoi.

X4y dyng bai toan van hanh phdi hop xa nudc
giita 4 hd chtra sao cho vira téi wu loi ich phat
dién vira dam bao diéu tiét cung cip nudc cho
vung ha du phat trién kinh té 12 mot nhiém vu wu
tién hang dau.

2.3.2. Xay dung cdc kich ban cdp nuwéc phdt
trién kinh té ha du song Ci

Dé chuyén bai toan t6i wvu da muc tiéu thanh
bai toan toi vu don muc tiéu 13 t6i wu phat dién,
cac nhu cau nude cho phat trién kinh t& ving ha
du song Ca dugc tinh toan dé dwa vao cac rang
budc trong mo hinh todn. Dya trén md hinh tinh
toan mo phong thuy luc, dya trén yéu cau lay
nudc tudi nong nghiép tai cac céng van hanh bdi
cac cong ty khai thic cong trinh thuy Iloi
(KTCTTL) Nam Nghé An, hé thong tuéi

Nam Hung Nghi, 5 kich ban tuong tng véi 5
phuong 4n tinh toan nhu ciu nudc ving ha du
nhu sau:

+ Kich ban 1 (KB1): Myc nudc tai Cong Nam
Pan (H=1,15m) s& dép ung dii nhu cau nude theo
muc nude thiét ké tai cac cong trinh thuy loi tir
cdng Nam Pan tré xudng;

+Kich ban 2 (KB2): Muc nudc tai céng Nam
Pan (H=0,83m) {mg v&i tinh toan nhu cau nudc
theo quy trinh van hanh cia tinh Nghé An theo
cong vian s6 14 UBND-NN ngay 3/1/2019;

+ Kich ban 3 (KB3): Muc nudc tai cong Nam
Dan (H=0,7 m) tuong tng v6i giai phap tudi nong
nghi€p theo hinh thirc luan phién;

+ Kich ban 4 (KB4): Myc nuéc tai cong
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Nam Pan (H=0,6m) Gng v&i nhu cdu nudc
tudi luan phién;
+ Kich ban 5 (KB5): Muc nudc tai cong Nam

HD TH BAN VE
TE. KHE BO )
- HO BAN MONG
TE. CHI KHE
Dlem kigm soat
hru Ilm‘ng
TV.DUFA
BARA DO LUONG
Bidm kifm sodt viwri can dam bio 1§y
Myre nurdre
_m Mu: Adle
- Luu hwging
ud CONG NAM DAN
NGAN TRUCT
; CHO TRANG
TO. HO HO
C.irc Xa
C.Trung Luromg
BIEN DONG

Hinh 1. So do cdc ho chiva thieong nguon séng Ca

2.3.3. Bai todn téi wu GAMS

+ Ham muc tiéu van hanh 16 wu:

B=Bainve T Bxnens T Bcnikne  Bpanméng™® Max

+ Rang budc cua bai todan

Cac rang budc dugc thuc hién trén phén mém
GAMS theo ngdn ngir 1ap trinh cac dit lidu dau
vao dugc 1ap dudi dang file input.

Muc tiéu cua thiét ké mo hinh téi wu trén phin
mém GAMS (i) Thiét 1ap dugc mé hinh xac dinh
luu lwong xa tai cac hd Ban V&, Khe BS, Chi Khé
va Ban Mé)ng tai cac thoi diém khac nhau dé dat
duoc loi ich tdi wu vé phat dién dong thoi dap tmg
duoc luu luong tdi thiéu tai Dira, hodc muc nudc
tai cbng Nam Pan. Trong nghién ctru, Twu lwong
t6i thiéu tai Dira s& twong tng véi muc nudc toi
thiéu tai cong Nam Dan theo mot quan hé ham
toan hoc; (i) Xac dinh cac kich ban kha thi phéi
hop van hanh cua 4 hd thuy dién twong tng véi 5
kich ban Iuu luong nude ti thiéu tai Dira, trong
d6 bién thuy van luu luong dén cic hd thuong
ngudn dong chay tng véi tin suat P=85%; (iii)
Trén co s& cac kich ban kha thi trong phdi hop
van hanh cua 4 hd Ban V&, Khe BS, Chi Khé va

ban (H=0,4 m) tinh toan dya trén lya chon tudi
luan phién va can cé su can thi€p cac nguon bd
sung khac ttir ao ho.

T6ng hop céc Kich ban mwc nwéc tai céng Nam Dan

i i Di iN fy Mitc 46 dim bio
T |k | st ()| cipnute
K 4 560 1,15 335 Dim bio cap
1| KBl TK S 560 1,15 33,5 nude
K4 360 0,83 25,0 Vin hanh kho
2 KBTS 360 0.83 25,0 khan
TK 4 300 0,71 23,5 Phii b tri twéi
3| KB TK S 300 0.71 235 ludn phién
TK 4 260 0,60 2,1 Phii b6 tri twdi
4| ke TK 5 260 0,60 221 Iudn phién
TK 4 260 0,60 21 Phii t6i luin
S| KBS TS 300 071 235 phién & h{ tro
KB TK4 105 0.45 155 Thidu nude hon
61 208 [ys 205 040 155 6.500ha

Ban Méng s€ Ira chon kich ban phéi hop dem lai
hiéu qua cao nhit vé phat dién. So dd mang ludi
tinh toan va bién thiy van trong m6 hinh GAMS
ctia 4 ho Ban V&, Khe B, Chi Khé va Ban mong
nhu hinh 2.

Trong so dd mang lu6i tinh todn tai hinh 2,
gdm c6 cac nit bién thily van 1 bién trén nhu bién
thuy van dén hd Ban V& la C101, bién thuy vin
dén hd Ban Mdng 1a C107, bién Nam M6 C103,
ngoai ra con co thém cac bién thiy van dong chay
giita tir C102 dén C127 dai dién cho Iuu lwong
tang thém do dong chdy sinh ra tai cac khu gifra.
DP6i voi cac nit st dung nudc cho tudi néng
nghiép nhu C301 dén C305, do dién tich tudi nho,
nhu cau nudc nhoé nén trong md hinh gam cac nhu
cau nay s& dugc dap tng tdi da. Trong mo hinh,
do chi tinh toan d6i véi mua kigt, vi van @& hueu
vuc song Ca la thiéu nudc tram trong tai mua ki¢t
cic hd chira thuong xuyén khong dam bao du
nude dé van hanh phat dién. Do d6 luu lwong qua
hd chira duoc tinh toan chinh 13 hwu luong qua
tudc bin ciia nha may phat dién. Quy trinh van
hanh cac hd chira Ban V&, Ban Mong 1a diéu tiét
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nim, con hd Khe Bb van hanh diéu tiét ngay, Ho
Chi Khé van hanh nhu mdét dap dang, nén luu

Sor dd mi phong Ma hinh GAMS lién hd chira mia khd lia vire sng Ca ™

ca

Nim Wb

lwong dén bao nhiéu s& twong tng véi luu luong
qua nha may phat di¢n.

Bang 4. 1. Cac kich ban st dung nuoc

4 . Ky hicu | Muyx mwdc véu caw tai
| i | Ten bich bin | tén KB | Cong Nam Bén (m)
l Kich bin 1 | KBl L15
2 H!rll ban 2 | EH2 0,53
] Kjch ban 3 ER3 0.7
4 Kich bin 4 | KB4 0.6
4 Kich ban § KBS 04

Hinh 2. So d6 mang lu6i tinh todn va bién thity van trén GAMS

Trong nghién ctru nay bién thuy van tinh toan
s& duoc chon tuong Gng voi tan suit P=85% va
chon nam tinh toan nhu sau:

+ Bién thuy vin dong chay dén hd Ban V&
(C101) @ng v6i sé liéu mua trung binh 1a
nam 2008;

+ Bién thiy van dong chay dén hd Ban Mong
(C107) tng v6i luu lugng dén ho cua nam 2016

+ Toan b¢ luu luong tang thém cac khu gitra
tinh toan cho nam binh thuong nam 2017.

Gia dinh ban dau ddi véi cac hd chira khi bat
dau van hanh cac hd déu day nudc. Do 14 tinh toan
cho 1 mua kiét nén gia dinh nuéc cac hd déu day
hay mua 1i cac hd ¢6 nhiém vy tich du nuée dé
phuc vu cho mua kiét.

Vi so @6 tinh toan thi sy phdi hop xa nude tai
hai ho trén thuong ngudn dong chay 1a Ban V& va
Ban Mdng c6 y nghia rat quan trong. Trong mang
ludi tinh toan thi ¢ sy phdi hop diéu tiét mang
tinh song song va c6 sy phdi hop diéu tiét ndi tiép
giita cac hd chira.

Khi tinh todn twong trng vaé1 5 kich ban st dung

nudc dudi ha du s€ theo thir tu tir kich ban nhu
cau nudc cao xudng nhu ciu thdp hon (Qui tai
Dira tir cao xudng thap hon).

3. KET QUA VA PHAN TiCH

Mo hinh bai toan téi wu duoc thiét 1ap va toan
bo dir lidu déu vao va bai toan duoc gitr nguyén
tinh toan theo 5 kich ban bang cach lan luot thay
Qmin tai Dura dudi dang rang bude luu lugng tbi
thiéu tai cac thoi ky tudi nude. Twong tng véi 5
Kich ban tuong tng véi 5 bai toan khac nhau va
két qua luu lugng xa phdi hop gitra cac hd ciing
khéc nhau.

+ Kich bdn 1 —KB1 (Hyum pin=1,15m)

Theo hinh 4 va hinh 5 cho ta thiy riang ng
v6i kich ban chay KB1 (muc nudc tai cong Nam
Dan tng voi cao trinh 1,15m) van hanh ché d6
xa nudc mua kho, véi gia dinh cac hd chira Ban
v& va ho chira Khe B, va hdo Ban Mong day
nude dau mua kho.Khi van hanh véi kich ban 1
cac hd s& xa nudc phat dién va cdp nuée cho
yéu ciu tai Dira. Theo 2 hinh 4 va hinh 5 (hinh
bén) thi thiy dung tich cta 2 hd quan trong nhat
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1a hé Ban V& va HO Ban Mong trén thuong luu
ciia 2 nhanh chinh déu xa dén muc nude chét.
Ho Ban V& s& dén muc nudc chét vao ngay 3/6
va thoi gian con lai toan bo mua kiét tir 03/6 dén
19/7 1a hd khong con kha niang van hanh. H
Ban Mong ciing xa vé muc nude chét nén 2 hd
déu kiét kiét nudc khong con kha nang didu tiét
nudc va phat dién.

2000 , Triéum3 H(m), oo
1200 Ving hd
khéng con
1600 -+ kha néng 200
diéu tiét
1400
Cao trinh myc nuée chét H=155 m
1200 150
1000 ——5(Banve)
800 Qxé (Banve) 100
600 ——H (Banve)
S N o NN
400 50
200
0 0
[ I Mmoo Mmoo n n ~ wn ~ wn ~ w ~ wn
§3E:59353589355588:559858598%8:5583389388¢%
SO SSdd 3 g0 8RTRRBRTETIYILsR38888887¢R
EECE e S5 EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE €
EE R AR e e -]

Hinh 3. Ddc trung quan hé H, S,
Oxd ho Ban Vé- KBI

S (trigu m3) H(m)
250 78
S (Banmong) 76

Cxé(Banmong) Ving
20 A ——H(Bznmong) khong 74
Dung tich 1o chtra diew »

tiet

150 70
58
o Mae meGe ché H=65 56
54
50 52
50
“““ 58

o w
B
EEEEEE
ER-REE
EEE £
===~
=== s

Hinh 4. Ddc trung quan hé H, S,
Oxd Ho6 Bdan Mong- KBI

Két qua tai hinh 3 va hinh 4 twong tng voi
KB1 thi ca 2 hd thuong ngudn dong chay déu
khong c6 kha niang diéu tiét toan mua kho, nghia
1a thiéu nudc, do muc nuée xa dén cao trinh
muc nudc chét. HO Ban V& s& xa vé muc nudce
chét vao ngay 3/6 va thoi gian con lai toan bo
mua kiét tir 03/6 dén 19/7 1a hd khong con kha
ning van hanh diéu tiét. H6 Ban Mdng ciing xa
vé muc nudc chét dén ngay 5/7 giai doan tir 6/7
dén 19/07 khong con kha ning diéu tiét nude va
phat dién.

Biang 3. Kiém tra lru lwong tai Dira theo KB1

Thoi Ky lay
nwoc twdi

1 | 1/12 d&én 31/12

2 | 1/1dén 1512

3 | 16/2dén 31/3

Qmin Dira
(m’/s)
188.3
161.5
140.9

Q¢ Dira
(m’/s)
Pap tng

TT

Pap tng

Pap tng

‘ Pap tng
4 1/4 den 31/5 560.0

mot phan

5 | 1/6 dén 19/7 560.0 | Khong dap tmg

Két luan KB1 1a truong hop khong kha thi,
didu nay hoan toan dung trén thuc té khi ma hang
nim cac hd Ban V& va Ban Mong s& khong c6 du
nude dé phat dién, phai c6 nhitng thoi diém dung
phat dién hodc mé té may trong thoi gian ngin.

+ Kich bdn 2- KB2 (Hyum pin =0,83m)

S (trigu m3)

2000 = S(Banve)

1800 Qxé (Banve)

——H (Banve)

1600 200

1400

1200 150

My nuée chét H=155 m
1000

800 100

Dung tich hd chira

50

Hinh 5. Ddc trung quan hé H, S,
Oxd ho Ban Vé -KB2

S (triéu m3) H (m)
250 78
5 (Banmong)

Qxé(Banmong) Ving
——H(Banmong) khong|- 74
diéu
tiet

Dung tich hd chva

100 4 Muyc nuéc chét H=65

2d1
247
2d13
2d19
d25
i1
7
1
1
2!
i1
7
i
i1
2!

yim
yim

yim!
yim:
yim:
y:
y:
¥
¥
y:
¥
y:
y:
¥
¥
y:
y:
¥
¥
y:
¥
y:
y:
¥
¥
y:
y:
¥
¥
y:
¥
y:
y:
¥
¥
y:
y:
¥

Hinh 6. Ddc trung quan hé H, S, Oxa
Hoé Ban Mong- KB2

Theo hinh 5 HO thay dién Ban V& chi hoat
dong duogc thoi gian trong mua kiét 1a tor 01/12
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nim trudc dén ngdy 5 thang 7 niam sau (mua
ki¢t), nhu vay so voi thoi han két thic cua mua
kiét 1a 19/07 thi thoi gian tir 5/07-19/7 hd Ban
V& khong con kha ning diéu tiét dong chay. Ho
Ban Mdng chi van hanh dén ngay 03/07 nhu vy
van chua hét thoi gian cua mua kiét. Két luan hod
Ban V& va Ban Mong déu khong c6 kha ning
diéu tiét nude.

Biang 4. Kiém tra hru lwong tai Dira theo KB2

Thoi Ky ldy | Qmin Dira QyDira
" nuoéc twdi (m’/s) (m’/s)

1 | 1/12 dén 31/12 188.3 Dép img
2 | 1/1d&n 152 161.5 Dép img
3 | 16/2dén31/3 140.9 Dap (g
4 | 1/4dn31/5 360.0 Dap ting
5 1/6 dén 19/7 360.0 Dép ﬁng
mot phan

Vi kich ban KB2 khi ca 2 hd diéu tiét chinh
déu xa nudc dén ngay 05 va 06 thang 7 1a ca 2
hd déu hét nude, trong khi d6 luu luong bd sung
tir cac khu gitra va ho Khe B6 déu khong du dap
tmg luvu lwong téi thiéu tai Dua do d6 KB2
khong kha thi.

+ Kich bin 3- KB3 (Hyum pin=0,7m)

S (triéu m3) H (m)
2000 m— S(Banve) 250

1800 | Qxé (Banve)

——H (Banve)

1600
1400
1200 -
1000 -
800
600 -
400 -
200

0

Hinh 7. Ddc trung quan hé H, S,
Oxa ho Ban Vé- KB3

Nhu vay d6i voi yéu cau nudce tai Dura, HO thuy

dién Ban V& va ho Ban Mdng van con nudce diéu
tiét trong mua kiét. Khi cac hé dau ngudn dong
chay van con nude diéu tiét thi hd Khe BS va Chi
Khé van van hanh binh thuong. Kiém tra ddi véi
yéu cau luu luong thyc tinh theo KB3 thiy déu
dap g voi cac thoi ky yéu ciu nude tudi.

S (triéu m3) H (m)
250 78

Dung tich ho chira

Hinh 8. Ddc trung quan hé H, S, Oxa
Ho Bdan Mong- KB3

Bang 5. Kiém tra lru lwong tai Dira theo KB3

QminDira
TT Thoi Ky , QDira
(m’/s)
1 | 1/12 dén 31/12 188.3 Dép img
2 | 1/1d&n 152 161.5 Dép img
3 | 16/2 dn31/3 140.9 Dap img
4 | 1/4dén31/5 300.0 Dép ting
5 | 1/6 &én 19/7 300.0 Diép ting

Do vdy vé KB3 1a kich ban dap ung duoc yéu
cau phéi hop van hanh lién hd chira thuong ngudn
song ca dap ung yéu cau nude dudi ha du (diém
khéng ché Iuu luong tai Dira). Pbi vé6i cac kich
ban KB4 va KB5 1a céac kich ban c6 yéu cau luu
lrong Qmin nhé hon so véi KB3 do do cd nghia
KB4 va KBS ciing kha thi va van hanh phdi hop
dé dang giira cac ho. Két qua tinh toan luu luong
phdi hop xa giita cac hd theo timg thoi ky duoc
thé hién tai bang 6. Két qua phdi hop xa giira cac
hd gitip x4y dung co s¢ xay dung co ché phdi hop

van hanh t6i uu gitta cac ho chua.
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Biang 6. Két qua lru lwong xa phdi hop giira cic ho theo KB3

e tra 1A , Don Q min Qu Qu Qu Qu
TT Thoi Ky lay nuée .
vi Dira Bin vé Khe B§ Chi Khé Béin Mdng

1 | Thoiky 1/12 dén 31/12 m’/s 188.3 60.2 109.8 122.1 26
2 | Thoiky 1/1 dén 15/2 m’/s 161.5 66.3 101.1 112.5 23
3 | Thoiky 16/2 dén 31/3 m’/s 140.9 67.2 95.5 104.8 23
4 | Thoiky 1/4 dén 31/5 m’/s 300.0 138.3 176.7 185.5 39.7
5 | Thoiky 1/6 dén 19/7 m’/s 300.0 136.9 172.1 186.3 38.8

Tai cac thoi ky dau cia mua kiét, do luu
luong yéu cau ha luu thip, cac hd diéu tiét xa véi
luu luong thap hd Ban V& s& xa tir 60-70 m’/s va
hd Ban Mdng xa véi luu luong 23-30 m’/s, diéu
nay dugc giai thich miac do mudn xa nhiéu hon
dé phat dién nhung cac hd can phai trit nude cho
giai doan sau. Tai cac thoi ky sau 01/04 hang
nam thi nhu cau nudc tai ha du 16n do d6 luu
lugng x4 thoi ky tuong Ung cling tdng, nhung xa
16n hon van 1a hd Ban V&, do d6 vai tro diéu tiét
nude cia hd Ban VE 1a cuc ky quan trong, quyét
dinh dén co ché van hanh phdi hop giita 4 hd
ddng thoi ciing 14 hd ¢6 trir lwgng nude 16n nhat,
tao ra luong dién nang 1on nhat. Dbi v6i 2 hd con
lai 1a Khe B va Chi Khé, thi vai tro lién quan
dén diéu tiét nudc tai Dira khong nhiéu, chi c6 hd
Khe B4 1a van hanh theo ngay va dung tich ciing
nhé nén s€ phu thudc hoan toan vao luu lugng xa
tir hd Ban V& va luu luong gia ting tai khu gitra.
Ho6 Chi Khé thi khong c6 kha nang diéu tiét hd
chi ¢6 vai trd tao cdt nudc phat dién, nén luu
luong dén s& bang véi luu luong x4 trong ngay.
Gia tri ham muc ti€u cta phat dién cua 4 hd duge
tinh toan dua trén lugng dién san sinh va gia dién
do EVN quy dinh mtc gid va trong nghién clru
nay lay theo gia binh quan.

Bang 7. Lgi ich phat di¢n giira KB3
(Pon vi: Ty dong)

Thity Bgin
" Bgin ve Bxhess | Benikne
dl@n Méng
Bus chia 363,48 | 213,95 315,23 117,14
B 1009,80
40

+ Bdi todn t0i wu ieng véi nhu cau nuwée (KB3)
vdn hanh nhiéu nam (2001-2019)

Sau khi kiém tra tinh toan tdi uu voi cac kich
ban iy nude ha du dé tim ra kich ban kha thi cho
van hanh lién hd chtra. Nghién ctru tinh toan bai
toan tdi wu voi sb lidu thiy van nhidu nam lién tuc
xem xét gid tri t6i wu Gng voi chudi sb liéu thuy
van cua nam dién hinh. Chudi dit lidu thiy van
nhiéu nim véi cac sb lidu bién dau vao 1a sé ligu
thiy van do tai cac tram va tinh toan tai cac khu
giita duogc tinh tr ndm 2001 dén nim 2019. Muc
tidu s& tim ra quy luat van hanh phéi hop giita cac
hd chira g v6i mot vai nam dién hinh.

3000.00 Ty (VND)
2500.00
2000.00

—o—BBinvé

1500.00 =B Khe BS

B Chikhe
1000.00

w000 | g g m— S —a—a—a— s E—E-a—a-a

0.00

—<BBAn Mdng
B phat dien

Nam

Hinh 9. Gia tri ham muc tiéu theo nhiéu nam

Dua trén hinh 9, gia tri ham muc ti€u t6i wu
thay doi theo cac nam va lgi ich phat dién cua
cac hd cling thay ddi theo. Gia tri ham loi ich
cia hd thuy dién Ban V& 1a cao nhat nhung
cling c6 su bién dong 1on nhéat gitra 4 ho, it
bién dong nhat 1a hd Chi Khé, khi gia tri phat
dién it thay ddi theo cac nim, do hd thuy dién
Chi Khé khong c6 diéu tiét va van hanh nhu
mot dap dang. Gia tri cia ham muc tiéu lgi ich
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phat dién ung sb lidu thuy van dau vao nim
2016 dat gia tri 16n nhat bang 2.623,28 ty dong.
Véi mé hinh bai toan dwoc thiét lap, nghién
cuu cling da duoc tién hanh kiém dinh chay véi
mot s6 nam dién hinh, qua d6 co két qua phdi
hop xa cua cac ho dé xay dung thém mét sb

ChSongCatMoadel_01.gms

i2 . ame” w

kich ban phdi hop van hanh giita cac ho, vi du
cac nim dién hinh. Mot diém can chu y trong
van hanh ti wu nhiéu ndm thi can phai chon
nhirng nim ma cudi mua i nim trude hod da
tich dt nude, dé dau mua kiét ndm sau hd van
hanh véi dung tich day nudc.

1 active process

g Inltr M OK

Hinh 10. M6 hinh todn chay nhiéu nam trén GAMS

4. KET LUAN

Trong bai bdo nay tap trung nghién ctru, xay
dung bai toan t6i wu da muc tiéu, phat dién, cép
nude twdi, nude phat trién kinh té xa hoi ving ha
du, thanh bai toan don muc tiéu t6i vu phat dién
dé d& dang giai véi cong cu Gams. Muc tiéu cip
nude ving ha du phat trién kinh té va tudi nudc da
duoc tinh toan dudi dang cac kich ban dung nudc,
va dua vao mo hinh bai toan dudi dang rang budc
lvu lwong téi thiéu. Trong nghién ctru nay luwu
lwong t6i thiéu da bao gdm ca luu lugng dé duy tri
dong chdy sinh thai moi truong. Bai bdo cling
trinh bay so lugc tiép can xdy dung 5 kich ban
ding nude tai ha du luu vuc song Ca lay diém
Dira 1a diém khdng ché luu lwong dong chay. Qua
tinh toan ti wu phat dién da chi ra kich ban KB3
kha thi pht hop voi quy trinh van hanh cac hd
chira thuong ngudn, khi d6 twong tng voi cao
trinh myuc nudc tai céng Nam Pan 1a 0,7m. Trén
co sé giai bai toan ti wu phat dién xac dinh duoc
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Iwu Iugng phdi hop xa giita cac hd chira, 1am co s&
cho dé& xuét cac co ché van hanh lién hd chira
thuong ngudn séng Ca. Tiép can tdi uu dé tim co
ché phdi hop van hanh lién hd chira ing véi cac
nam thay van dién hinh ciing duoc goi mo. Két
quéa cua bai gia tdi uu c6 thé duge tham khao dé
dé xuét cic co ché phdi hop van hanh chung cho
cac hd thuong ngudn séng Ca nhim dem lai loi
ich kinh té cao nhat trong sir dung tong hop tai
nguyén nudc.

XAC NHAN

Cdc s6 liéu sir dung trong bai bdo dwoc ldy tir
Pé tai nghién ciru doc ldp cap nha nuwée ma so
PTPL.CN - 38/18. Véi tén dé tai “Nghién ciru dé
xudt phwong dn phdi hop vin hanh diéu tiét nude
hop Iy cdc ho chira thuy loi, thiy dién trén luu viee
séng cd phuc vu cdp nuée va phong chong lii cho
ha du” do Vién Quy hoach Thuy loi chu tri. Cdc
két qua nghién ciru tai bai bdo nay dwoc coi la
mét phan ciia nghién ciru dé tai.
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Abstracts:
RESEARCH ON OPERATING MECHANISM OF HYDROPOWER RESERVOIR
SYSTEM IN UP-STREAM OF CA RIVER TO ENSURE FOR SOCIO-ECONOMIC
DEVELOPMENT IN DOWNSTREAM AREA

Currently, Viemam has been strongly developing hydropower reservoir systems in main river basins,
where there are hydropower reserves to produce electricity and exploit and use water resources
effectively. Risk reduction to meet socio-economic development requirements in downstream areas. The
multi-reservoir and multi-purpose operating mechanism must ensure both the power generation and the
sufficient water supply for the socio-economic development needs of the downstream area. This paper
will present the approach for optimal operation of the multi-purpose reservoir system on upstream of
the Ca river following the approach of both optimizing the amount of electricity generated and ensuring
water supply for downstream development needs. Instead of a multi-purpose approach to power
generation and downstream water supply, the optimal model is transformed into a single-target
optimization objective, the economic benefits of electricity generation, water needs for economic
development are calculated according to the scenario of water use and taking into the model in terms of
constraints are controlled discharges at downstream control points. The results of the optimal model
will show the coordination of operations between the Ban Ve, Khe Bo, Chi Khe, and Ban Mong
reservoirs corresponding to the scenarios of water use and then choose the scenario of optimal
operation.

Keywords: Multi-purpose reservoir system, Multi-reservoir Operation, Optimal, Objective function,
Constraints.
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