BAI BAO KHOA HQC

NGHIEN CUU, MO PHONG VAN HANH HE THONG LIEN HO CHUA
LUU VU'C SONG VU GIA - THU BON TRONG MUA CAN BANG
MO HINH HEC-RESSIM

T6 Viét Thing'

Tém tit: Viéc xdy dung hé thong cdc ho chira thity dién da va dang lam cho van dé quan Iy, phan
bé tai nguyén mede cho cdc don vi sit dung nuée khdc nhau — véi cde muc tiéu sir dung nede khdc
nhau - trén cing mot luu viee song tré nén phire tap. Van dé naty doi héi phai tim ra gidi phdp “hai
hoa” giita cdc muc tiéu nham néng cao hiéu quda phdn bé nguon mede cho ving leu viee song. Bai
bdo trinh bay két qud img dung mé hinh HEC-RESSIM tinh todn md phéng cdc phiong dn vin
hanh hé thong ho chira lew viee song Vu Gia — Thu Bon trong mita can nham dam bdo yéu cau dong
chay téi thiéu ¢ ha du va t6i da héa san lwong dién ciia hé thong. Két qua tinh todn cé thé sir dung

hé tro dwa ra nhitng kién nghi dé nang cao hiéu qua van hanh cdc ho chira trong thuec té.
Tur khoa: Van hanh ho chira, HecRessim, Vu Gia — Thu Bon

1. PAT VAN PR

Hé thdng song Vu Gia-Thu Bon (VGTB) la
hé thong soéng lién tinh 16n nhét viing ven bién
mién Trung Viét Nam, déng mot vai trd quan
trong trong phét trién kinh té xa hoi cua ving.
Viéc xay dung hé théng cdc hd chira thuy dién
trén song da va dang lam cho vin d¢ quan 1y,
phan bo tai nguyén nudc (dic biét 1a van dé
phan bd tai nguyén nudc trong mita can) cho cic
don vi st dung nudc khac nhau trén luu vuc
song trd nén phirc tap. Theo théng k&, thoi ky
chua c6 cic ho chira nuéc 1on trén hé thong
song VGTB (1976-2008) la thoi ky ma dia
phuong cho 1a khong c6 van dé gi vé thiéu nudc
viung ha du sdng VGTB, ngoai tror nhitng ndm
can kiét nhu 1983, 1990, 1998. Tuy nhién, thoi
ky (2009-2015) 1a thoi ky ghi nhan c6 van dé vé
thiéu nuéc ving ha du, nhat 1a phia ha luu song
Vu Gia cuia thanh ph6 Pa Ning.

Trong bdi canh d6, Thu tudng Chinh phu da
phé duyét Quy trinh van hanh lién ho chua trén
luu vyc séng VGTB theo Quyét dinh s6
1537/QD-TTg ngay 7 thang 9 nim 2015 (goi tat
12 Quy trinh 1537), trong d6 quy dinh chi tiét
viéc van hanh cic ho chita A Vuong, Song

! Vién Khoa hoc Thuy loi Viét Nam

Bung4, Song Bung 4a, Song Bung5, Song
Tranh 2 va Dik Mi 4 trong mia 1 (tir 1/9 dén
5/12) va trong mua kiét (tr 16/12 dén 31/8 nam
sau). Tuy nhién, Quy trinh 1537 méi chi tap
trung vao viéc phong chdng 1 va dam bao cip
nudéc ha du ma chua xem xét phéi hop van
hanh ciia cdc hd chira nham nang cao san lugng
dién nhung van thoa man dugc yéu ciu cip
nudc ha du.

Thing T.V va nnk (2017) da st dung md
hinh két hop t6i uu - md phong trong phan mém
Crystall Ball xac dinh dugc qua trinh xa tur cac
ho chira vira dam bao yéu cau dong chay tbi
thiéu & ha du, vira toi da héa san luong dién cua
hé théng. Két qua tinh todn cho céc kich ban véi
lugng xa khdc nhau tr 04 ho thuy dién A
Vuong, Séng Bung 4, Bik Mi 4 va Song Tranh
2, voi hang nghin 1dn chay do tim tdi wu cho
mdi kich ban di tim ra duoc ti 1¢ x4 hop 1y nhat
cho cdc hd nhu sau: Q_AVuong = 19,7m3/s;
Q_SéngBung 4 = 17,3m’s, Q_PakMi 4
=11,7m’s. Vi ti 1¢ xa nay, san lugng dién 16n
nhét tinh todn dat 1570,0 triéu kWh, cao hon
10,2 triéu kWh (0,6%) so véi kich ban tinh toan
theo quy trinh 1537; cao hon lan luot 1a 88 triéu
kWh (5,9%) va 170,1 triéu kwh (12,1%) so voi
san luong dién van hanh thuc té cdc hd nam
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2015 va 2016. Tuy nhién, diém han ché cia
nghién cuu la budc thoi gian tinh todn la 10
ngay, chua pht hop véi tinh hinh van hanh
thuc té.

Pé tim hiéu rd hon vé kha ning cai thién
trong van hanh hé thong ho chira, bai bdo s& ing
dung mé hinh HEC-RESSIM tinh todn chi tiét
héa cdc phuong 4n van hanh hé théng hd chira
lru vyce séng Vu Gia — Thu Bdn (v6i budc thoi
gian tinh todn 13 1 gid) nham dénh gid lai
phuong 4n van hanh t6i uu tim dugc (tr md
hinh két hop t6i wu - md phong dé cap o trén)
trén co s& so sdnh v&i phuong dn van hanh theo
Quy trinh 1537, tir d6 dua ra nhiing kién nghi dé
nang cao hiéu qua van hanh cdc hd chua trong
thue té.

2. GIOI THIEU MO HINH HEC-
RESSIM

HEC-RESSIM la m6 hinh md phong hé
thong hd chira cia Trung tim Ky thuat Thuy
van (HEC), Cuc Cong binh My. Day 14 dang mo6
hinh md phong hé thong dién todn dong chiy
song ngdi theo trinh ty tr thuong luu xudng ha
lru. M6 hinh c6 thé md phong mot hodc nhidu
ho chira 1am nhiém vy phong 1ii, cip nudc, phat
dién, v.v... Viéc van hanh hé thong ho chta dé
dap ung yéu cau vé nudc dugc thyc hién thong
qua céc diéu kién muc nudc, luu luong tai hd
chtra hay cdc diém kiém sodt trong cdc quy tic
van hanh...

Mot s dic diém ctia mé hinh:

e M5 hinh cho phép mé phong day du céc
thong s va chirc ning cua hd chira da muc tiéu,
nhu van hanh kiém sodt 1ii cho cdc cong trinh c6
cua van hoac khong c6 ctra van diéu khién; van
hanh phét dién theo cic yéu ciu vé cong suit
dam bao do nguoi sir dung dua ra.

e Cic phuong phdp dién todn dong chay
trén song gom: phuong phdp hé sd, phuong
phdp Muskingum, phuong phidp Muskingum-
Cunge long din 8 diém, phuong phap
Muskingum Cunge long dan liang tru, phuong
phdap Puls hi¢u chinh, phuong phip SSARR,
phuong phép R&D.

e Mo hinh cé giao dién dd hoa than thién
v6i nguoi st dung. Thao tac don gian.

3. THIET LAP BAI TOAN VAN HANH
HE THONG HO CHUA NUOC MUA CAN

3.1 Thiét 1ap mé hinh

Trén luu vuc song Vu Gia — Thu Bon hién ¢6
mot hé théng cic hd chira da dugc xdy dung
trong d6 ¢6 04 ho chira thity dién c¢6 dung tich
16n, bao gdm hd A Vuong, Séng Bung 4 va Pik
Mi 4 thudc hé théng song Vu Gia, hd Song
Tranh 2 trén dong chinh séng Thu Bon. Hai
tram thily vin Ai Nghia va Giao Thily duoc lya
chon 1am hai diém kiém soat v& muc nudc/luu
lvong. Myc nude kiém sodt tai Ai Nghia (H Ai
Nghia = 2.67m), tai Giao Thuy (H Giao Thuy =
1.02m) theo Quy trinh 1537 1a muc nudc tdi
thiéu can phai duy tri nham dam bao yéu ciu
cép nude ving ha luu.

Dé dép tmg duoc cic yéu cau nay, viéc md
phong hé théng ho chira trén song Vu Gia-Thu
Bon bang md hinh HEC-RESSIM duoc thiét 1ap
nhu Hinh 1. Puong dic tinh hd chira, ciing nhu
biéu dd diéu phdi cua cdc hd dugc thiét lap
trong md hinh nham xdc dinh luu lugng x4 cia
ho6 qua tude bin phyc vy phat dién.

Bién trén:

- Luu luong ra tir cdc hd chira A Vuong,
Song Tranh 2, S6ng Bung 4, Dak Mi 4.
Trong d6 luu luong ra cdc hd A Vuong,
Song Bung 4 12 luu lugng tuabin. Luu lugng
ra hd Pik Mi 4 1a lyu luong xa tdi thiéu
(Khi hi¢u chinh m6 hinh).

- Luu luong dén cic hd A Vuong, Song
Tranh 2, Song Bung 4, bak Mi 4 (Khi md6
phong van hanh hé théng ho chira).

Bién nhdp luu: qué trinh luu luwgng khu
gitta cac song Bung, song A Vuong, song Cdi,
va song Thu Bon dugc 14y theo ti 1 dién tich
v6i cdc qud trinh luu luong dén cic hd chua
tuong rng.

Tram kiém tra: Nong Son, Thanh My, Ai
Nghia, Giao Thuy

Viéc hiéu chinh va kiém dinh dugc tién hanh
cho mia can dé xé4c dinh cdc thong sb dién todn
dong chay cdc doan song sau hd chira vé cic
tram kiém sodt. Phuong phép dién todn duogc sir
dung 12 phwong phap Muskingum. Hé thdng
song duoc phan chia thanh 8 doan, chua ké
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doan két ndi Quang Hué tir song Vu Gia sang  Béng 1. Két qua hi¢u chinh-kiém dinh mé hinh
song Thu Bon. Sb liéu duge st dung dé hiéu

chinh va kiém dinh mo hinh 12 sé liéu thyc do VI TRI HIEU KIEM
ciia cdc tram thily van Nong Son, Thanh My CHINH PINH
(lwu luong) cdc ndm 2015, 2016. Dy 1a nhimg | Thanh My 0,9305 0,9762
niam ma ca 4 hd déu da di vao van hanh va c6 tai Néng Son 0,7514 0,8246

liéu twong d6i day du. S6 liéu dau vao ciia mo
hinh con bao gém s6 liéu thuc do cua cdc hd
chtra (myc nudc, luu lugng tuabin, luu lugng x4
toi thiéu).

Két qua hiéu chinh-Kiém dinh

Trén hé théng Vu Gia - Thu Bdn chi ¢6 2 |
tram do luu lugng 1a Thanh My va Nong Son. o
Cic tram thay van Ai Nghia va Giao Thuy déu
l1a nhitng tram do muc nudc, vi thé quan hé H-
Q da dugc dua vao cac nit trong md hinh
HEC-RESSIM dé tinh todn ra muc nudc tai
céac tram nay. Két qua hiéu chinh — kiém dinh
mo hinh dugc thé hién trong Bang 1 va Hinh S
2. Véi két qua md phong kha tét, md hinh
HEC-RESSIM c6 thé st dung dugc cho tinh
toan md phong van hanh lién hd chua trén
song Vu Gia - Thu Bon.

Hinh 1. M6 phong hé thong hé chira trong mo
hinh HEC-RESSIM
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KQ Hiéu chinh: Q tinh tecan va thwec do tai Thanh M{, Néng Son mua can nam 2015
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KQ Kiém dinh: Cltmh toan va thuwec do tai Thanh My Nong Son mua can nam 2016

Hinh 2. Duong qud trinh luu lwong tinh todn va thuc do tai Thanh My, Nong Son

3.2. Cac trwong hop tinh toan van hanh tdi wu, nghién ctru sir dung mo hinh
Pé danh gia dugc hidu qua ciua phuong an  HEC-RESSIM cho tinh toan phan tich cic
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phuong 4n van hanh hé théng hd chira trong
mila can tir ngy 16/12 dén ngay 31/8 niam sau:

1) Phuong 4n 1: luu lugng xa tdi thiéu tir
cdc ho cdc hd A Vuong, Song Bung 4 va Dik
Mi 4 1ay theo Quy trinh 1537

2) Phuong 4n 2: luu lugng xa tdi thiéu tir
cdc hd A Vuong, Song Bung 4 va Pik Mi 4
lay theo qua trinh luu luong xa ti uu da tim
dugc bang mo hinh xdy dung trong Crystal
Ball.

Mbi phuong dn duoc tinh toin véi 02
truong hop: 1) S6 lidu dong chay dén theo sb
liéu thuc do nam 2015, 2016 (sau khi ca 04
ho da di vao phat dién); va 2) SH liéu dong
chay dén thoi doan 1981-2008 (chudi dong
chay truéc khi xdy dung hé thdng hod chia
trén séng Vu Gia — Thu Bon).

4. MO PHONG VAN HANH HE
THONG HO CHUA

4.1 M6 phéng van hanh theo Phwong
an 1

Ché dd van hanh cdc hd chta trong mua
can dugc tudn thu theo Quy trinh 1537. Viéc

mo6 phong quy tic xa dong chay tdi thiéu
trong md hinh HEC-RESSIM dugc thyc hién
nhu sau:

- Néu lvu luong tai Ai Nghia tai thoi doan
trudc nhd hon 77,5m3/s (twong tng voi muc
nudc tai Ai Nghia 1a 2,67m) thi luu lugng xa
tir hd A Vuong khong nhé hon céc mic da
dugc quy dinh va dugce dua vao md hinh nhu
Hinh 3.

- Néu luu lugng tai Ai Nghia tai thoi doan
trudc 16n hon 77,5m3/s (twong Ung voi
2,67m) nhung van nhé hon 83,5m3/s (twong
mg 2,80m) thi lvu luong xa tir hd A Vuong
khong nhé hon cidc mic da dugc quy dinh va
duogc dua vao mod hinh nhu Hinh 4.

- Trudng hop muyc nudc tai Ai Nghia vuot
2,80m thi khong yéu cau xa dong chay tdi thiéu.

Cach lam tuong ty ddi véi hd Séng Bung
4 va ik Mi 4. Riéng h6 Séng Tranh 2 thudc
song Thu Bon thi str dung diém khéng ché 1a
tram Giao Thuy, véi cdc muc nudc khdng
ché 1an luot 12 1,02m va 1,20m (twong Ung
voi gid tri luu lugng 1a 46 va 60m’/s).
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Hinh 3. Quy tic vdn hanh ho A Vieong
triwong hop lueu lwong tai Ai Nghia < 77,5m’/s

4.2. M6 phéng van hanh theo Phwong an 2
Qud trinh luu lugng phat dién tbi wu tir cic ho
chua da tim dugc tir nghién clu trudc duge dua
vao dudi dang quy tic van hanh trong md hinh

90

Hinh 4. Quy tic vdn hanh ho A Vicong
trieong hop leu lwong tai Ai Nghia
trong khoang 77,5-83, 5m’/s

HEC-RESSIM (Hinh 5). Riéng hd Dak Mi 4 ¢6
lvu lwong phat dién chuyén qua song Thu Bon
nén luu luong xa toi thiéu xudng ha luu song Vu
Gia van duoc 1ay theo Quy trinh 1537 (Hinh 6).
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Hinh 5. Quy tic vdn hanh ho A Vieong

4.3. So sanh va phan tich két qua

4.3.1 Cdc truong hop tinh todn cho nam

2015 va 2016

Pay 1a thoi ky van hanh sau khi ca 04 hd da
di vao hoat dong phéat dién thuong xuyén trén hé

Néam 2015

seMurc.nude AV

Hinh 6. Quy tdc van hanh hé Pak Mi 4

thong. Téc gia da tinh todn so sinh san lugng
dién van hanh theo Phuong an 1 va Phuong an
2. Hinh 7 minh hoa két qua md phong van hanh
04 hd véi sb lidu dong chay dén theo sb liéu

thuc do nam 2015, 2016.
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Hinh 7. Két qud mo phong vin hanh 04 hé véi 6 liéu dong chay dén nam 2015, 2016
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Bang 2. Tong hop két qua tinh toan thity ning theo 2 phwong dn van hanh nim 2015, 2016

Nam 2015 Nam 2016
1 Power Summary Report -0 i Power Summary Report - 0 X
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Fon vl s TS T o e w1 om0 Power Generated (W) 03 18 000 05| 18668 0.00
(cme) : : : Flant Factor i o om0z im0
Flow Power (cms) 5641 455 000 0173 458 0.00]
Vugia_Thubon opened

Bang 3. Tong hop két qua tinh toan sin lwgng dién san xuit theo tirng hd 2015, 2016

San lugng dién mua can 2015 San lugng dién mua can 2016
Ho (MWh) (MWh)
Phuong 4n 1 Phuong 4n 2 Phuong 4n 1 Phuong 4n 2
A Vuong 435.915 448.083 427.508 416.455
Song Bung 4 260.518 257.371 192.646 164.063
bak Mi 4 158.301 212.726 162.982 210.654
Song Tranh 2 305.211 322.985 229.839 231.639
Tong 04 hd 1.159.945 1.241.165 1.012.975 1.042.811

Nhin xét: San luong dién san xuét trong
mia can cua cic hd A Vuong, Song Bung 4,
bik Mi 4 va Song Tranh 2 theo phuong an 2
16n hon san lugng dién cua 04 hd van hanh theo
Phuong 4n 1 cho cd hai nam 2015 va 2016.
Luong chénh léch tuong ung cho tirng nam la
7,00% (2015) tuwong duong 81.220 MWh va

2,94% (2016) twong duwong 29.836 MWh trong
miua can.

Xét v& muc nude ha luu, két qué tinh toan
muyc nudc tai Ai Nghia va Giao Thiy déu cho
thdy qua trinh myc nudc tai Ai Nghia va Giao
Thay déu 16n hon myc nudc khdng ché tuong
ung 2,67m va 1,02m.
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4.3.2. Cdc truong hop tinh todn thoi ky
1981-2008

Pay 1a thoi ky trudc khi c6 cdc hod trén hé
thong. Téc gia dd md phong ché do van hanh
cho mua can (theo Quy trinh 1537 va theo
phuong 4n t4i wu, so sanh san lugng dién van

hanh cua ting nam trong giai doan 1982-2008.
Tinh todn diéu tiét cling dugc thuc hién theo hai
Phuong 4n 1 va 2. Bang 4 tong hop két qua tinh
todn dién lugng mua can tung nam trong giai
doan 1982-2008. Két qua tong hop dugc trinh
bay trong phan phu lyc.

Bang 4. Tong hop két qua tinh toan dién lwong mua kiét giai doan 1982-2008

Pon vi: Mwh
1982 1983 1984 1985 1986 1987 1988
Van hanh theo Quy trinh | ) 51 205 | 1187276 | 1432991 | 1.578.526 | 1.466.465 | 1.348.823 | 1.418.738
1537
Vanhanh theo phuong | hg) 678 | 1304222 | 1.567.561 | 1.664.115 | 1.622.335 | 1470402 | 1.544.078
4n t6i wu lua chon
1989 1990 1991 1992 1993 1994 1995
Vanhanh theo Quy tinh | 51y 539 | 1360488 | 1406.691 | 1.432.003 | 1377918 | 1.390.935 | 1.484.400
1537
Vanhanh theophuong | 570035 | 1.428.531 | 1.563.967 | 1.563.252 | 1.529.500 | 1.548.080 | 1.587.736
an toi wu lwa chon
1996 1997 1998 1999 2000 2001 2002
Van hanh theo Quy trinh | ) 250 coe | 1647343 | 1428529 | 2.248.904 | 2.240.150 | 1718278 | 1.639.456
1537
Vanbanh theophuong |y 297 755 | 1.708.769 | 1.506.564 | 2.157.715 | 2.132.750 | 1.792.923 | 1.647.189
an toi wu lwa chon
2003 2004 2005 2006 2007 2008
Vanhanh theo Quy tinh ) C01 s01 | 1582216 | 1444286 | 1.519.982 | 1433390 | 1.456.287
1537
Vén hanh theo phirong 1.578.736 | 1.622.601 | 1.568.201 | 1.599.524 | 1.509.771 | 1.566.790
4n t6i wu lwa chon

Nhin xét: San luong dién san xuit trong
mua can tung ndm trong giai doan 1982-2008
clia cic hd A Vuong, Séng Bung 4, Dak Mi 4
va S6ng Tranh 2 theo phuong 4n 2 déu 16n hon
san lwong dién cua 04 ho van hanh theo quy
trinh van hanh lién ho chaa 1537 (Phuong an 1).
Luong chénh léch thip nhat 1a 1,12% (nim
1996) twong duong 20.067 MWh va 11,20%
(nam 1994) tuong duong 157.145 MWh trong
mua can. Do vdy, mot lan nita c6 thé két luan
rang phuong dn van hanh lién ho (véi ti 1& xa
ctia cdc hd A Vuong, Séng Bung 4 va Dk Mi 4
lay bang ti 1¢ dung tich cdc ho chira tuong tng)
¢6 wu thé vé phét dién hon so vé6i quy trinh 1537
va van dam bao yéu cau cap nudc ha du.

4. KET LUAN VA KIEN NGHI

Bai bdo di trinh bay két qua ung dung md
hinh HEC-RESSIM cho tinh todn phan tich
cdc phuong 4n van hanh hé thong hd chira luu
vuc sdng Vu Gia — Thu Bdn (VGTB) dam bao
t6i wu héa dién ning san xuét cia cic hd thuy
dién va dam bao cung cip nuédc cho ha luu.
Thtr nghiém cho 02 phuong an van hanh cho
thdy tinh kha thi cia viéc ung dung mé hinh
HEC-RESSIM cho v4n hanh lién hd chua
song VGTB. Phuong an van hanh theo kich
ban ti 1¢ xa ciia hd A Vuong, Séng Bung 4 va
Dik Mi 4 1ay theo ti 1¢ dung tich 1a ¢6 uu thé
hon so v6i phuong dn van hanh theo quy trinh
van hanh hién tai.
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Abstract:
RESEARCH ON RESERVOIRS OPERATION OF VU GIA - THU BON
RIVER BASIN IN DRY SEASON WITH HEC-RESSIM MODEL

The construction of hydropower systems has been creating complicated issues for the water
resources management in river basins related with different water users. The problem requires a
"harmonious" solution among different water use objectives to improve the efficiency of water
allocation in the river basins. This article presents the results of application of HEC-RESSIM model
to simulate the operation of the reservoir system of Vu Gia - Thu Bon river basin in dry season, to
ensure minimum downstream flow requirements and maximization of power production from the
hydropower system. Research’s results can be used to provide recommendations to improve the
performance of the reservoir system in practice.
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