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NGHIEN CU'U TIEU CHUAN CHON MU'C NUGC CHET CHO
TRAM THUY DPIEN KHI THAM GIA THI TRUONG PIEN

Hoang Cong Tuin
Truong Dai hoc Thuy loi

Tém tit: Viéc luwa chon diing tiéu chudn dé chon théng so trong thiét ké ciing nhuw dé chon phirong
thirc diéu khién ho chira trong van hanh sé cho phép déanh gid ding hiéu qud ciia nguon thity dién
khi lam viéc trong hé thong dién. M nude chét la mot trong nhitng thong sé hé chira chii chot
cua tram thuy dién. Muc nudc chét vira quyét dinh dén cdc chi tiéu nang luong, loi ich cua tran
thity dién, vira quyét dinh dén khd ning tham gia vao can bang nang heong trong hé thong dién va
do dé anh hwéng dén sy tham gia ciia cac nguon khdc. Do c6 sw thay doi vé phu tdi dién, thi
trwong dién va co cdu nguon dién nén can cé cach tiép can trong viéc chon muc nuée chét sao
cho phu hop. Bai bao trinh bay co s¢ khoa hoc, tir @6 dwa ra tiéu chudan va phwong phap chon
Muec nudc chet cho TTD diéu tiét nam nham ndng cao loi ich cho TTP va gidm cang thang trong
huy déng nguon ciia hé thong. Két qua thu dwoc tir ap dung tinh todn kiém nghiém cho tram thity
dién Pleikrong trén song Sé San cho da thdy tinh hiéu qua ciia phwong phap dua ra.

Tir khéa: Thiiy dién; Thi truong dién; Diéu tiét dai han; Hé thong dién.

Summary: The selection of the right criterion to select parameters in the design as well as to select
the method of hydropower resource exploitation will allow to properly assess the operational
efficiency of hydropower in the electricity system. Dead water level is one of the important reservoir
parameters of the hydropower station. This water level determines the energy targets and benefits
of hydropower station, and the ability to participate in the electricity system and thus affecting the
participation of other electricity sources. Due to a change of the electricity demand, electricity
market and electricity source structure, an accordant approach should be taken to select the dead
water level. The article presents the scientific basis, which provides criterion and method to select
the dead water level for the long-term scheduled hydropower station in order to improve the
operational efficiency of hydropower, at the same time reducing difficulty in mobilizing electricity
resources of the system. The obtained results from application for Pleikrong hydropower station in
Sesan rivers show the effectiveness of the methodology.

Keywords: Hydropower, Electricity market; Long-term scheduled, Electricity system.

1. PAT VAN PE phi chung cua toan hé thong. Cac TTD vira va
16n & nude ta hau hét c6 hd didu tiét dai han va

Muc nudc chét (MNC) 1a mot trong nhiing A R o
cO vai trd quan trong trong h¢ thong. Viéc xac

thong s6 ho chira quan trong cua tram thuy dién ) . i o T
(TTP). Lua chon MNC khéng nhirg &nh dinh MNC cua céc ho thuy dién di€u tiét ndm
huong dén cAc chi tiu nang lugng ctia TTD ma trude day thuong dua trén ti€u chuan ,dién nam
con anh hudng dén kha ning tham gia lam viee ™MU2 k.1¢t. hay di¢n vl.uc_mg nam I6n nhat [1]. Do
cia TTD trong hé théng dién. Do d6, MNC phu tai dién thay doi khong nhu du bao va theo

' ' ’ huéng bat lgi cho thuy dién va hé thdng. Thi

quyét dinh dén loi ich ctia ban than TTD va chi i A ) -
truong dién chuyén sang thi truong dién canh
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tranh nén cac TTD van hanh theo két qua tinh
MNC trudc day s€ vua lam cho lgi ich cua
TTD bi giam, vira han ché kha ning phat
cong suat ¢ nhirng thang cudi mua kiét va
dau mua 1t din dén cho viéc huy dong cong
suit tham gia vao hé thong trd nén kho khan.
Khi d6, dé dam bao nhu cau phu tai hé thong
phai huy dong cong suit & nhitng ngudn dién
khac c6 chi phi cao hon va c6 anh huong toi
mbi truong. Vi thé, viéc nghién ciu co so
khoa hoc dé dua ra tiéu chudn va phuong
phéap chon MNC cho TTD diéu tiét naim phu
hop voi phu tai dién va thi truong dién hién
nay nham nang cao lgi ich cho TTD va giam
kho khin trong huy dong ngudn cua hé thong
1a rat thiét thyc va y nghia. Phuong phap
nghién ctru s& dwgc ap dung dé tinh toan chon
MNC cho TTP Pleikrong trén séng S€ San
nham kiém ching tinh hiéu qua cua phuong
phéap dua ra.

10000
9000
8000
7000 1|
6000
5000 A
4000 -
3000 A
2000 -
1000

Pmax (MW)

1 23 45 6 7 8 9 1011 12
Théng

2. CO SO NGHIEN CUU TIEU CHUAN
CHON MUC NUOC CHET

2.1. Pic diém phu tai dién

Trude ddy, phu tai 16n nhét thuong roi vao cudi
nam duong lich, thang 11 va thang 12 (Hinh, trai).
Thoi gian ndy thudng 1a ddu mua kiét trén hau hét
cac song nén myc nudce trong hd cac TTD dang &
muc cao va c6 kha ning phat cong suét 16n nén
viéc huy dong cong suit khong khé khin. Hon
nira, theo Quy hoach dién V (ndm 2003) va VI
(ndm 2007) trude day, du bao biéu dd phy tai
(BDPT) 16n nhat nim thi phu tai I6n nhat vin s&
roi vao nhimng thang cubi nam. Tuy nhién, theo
thoi gian phu tai dién c6 sy thay doi déng ké va
khong con diing nhu du bao. Theo do, su thay doi
niy lai theo huéng bat lgi cho thity dién va hé
théng. Nhitng nim gan day, phu tai yéu cau cao
lai roi vao nhitng thang giao mua (Hinh, phai),
cubi mia kiét va dau mua i (céc thang 6, 7, 8),
thoi gian ma myc nude hd cia hau hét cac TTD
dang & muc thip (xung quanh MNC) nén kha
ning phat cong suat ciia thity dién bi han ché do
cdt nude gidm nhd.
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Hinh 1: BPPT I6n nhdt HTD toan quoc nam 2004 (trdi) va nam 2018 (phdi) [2]

Diéu dang Iwu y 1a trong nhitng thang phuy tai
cao thi kha ning phat cong suat hay cong suit
kha dung (Nid) ctia thuy dién lai bi han ché.
Nhét 13 dai da s cac TTD 16n, c6 vai trd quan
trong trong h¢ théng nhu Son La, Hoa Binh,

Yaly, Tri An, Lai Chau... déu sir dung Tuabin
Tam truc — loai Tuabin ma cong suit kha dung
giam rat nhanh khi c6t nuéc giam (nho hon cot
nudc tinh toan). Diéu nay khong chi anh hudng
dén hiéu ich cuia thily dién ma con gay kho khin
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trong viéc huy dong ngudn va dan dén ting chi
phi cho hé thong. Nhiéu thong sb thiét ké, trong
d6 c6 MNC, ciia cic TTD dugc tinh theo biéu
d6 phu tai (BPPT) dy bao trude ddy da khong
con phit hop khi van hanh theo yéu cau phy tai
hién nay. Vi thé, viéc lua chon muc nude chét
sao cho ¢ lgi cho ban than TTD va lam tang
dugc Nig & rat co y nghia.

2.2. Thi truwong dién va co ché gia dién

Trén thé 2161, mot s6 nudc & chau Au, chau My,
chau Uc, thi truong dién canh tranh da duoc ap
dung kha hiéu qua va mang lai nhiéu loi ich trong
san xuit kinh doanh dién, dau tu vao nguén va
lu6i dién, cac dich vu vé dién. Tai Viét Nam,
Chinh phi d4 ra cac Quyét dinh [3, 4] phé duyét
16 trinh, cac diéu kién hinh thanh va phat trién cac
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cap do thi trudng dién luc Viét Nam. Theo d6, Thi
truong dién lyc tai Viét Nam dugc hinh thanh va
phat trién qua 3 cip do:

- Cép do 1 (2005 - 2014): thi truong phat dién
canh tranh.

- Cép do 2 (2015 - 2022): thi truong ban budn
dién canh tranh.

- Cép do 3 (tur sau 2022): thi truong ban 1¢é dién
canh tranh.

Trénthuc té, thi truong phat dién canh tranh bét

dau van hanh thi diém tr thang 7 nam 2012.
Dén nam 2018, co 127 nha may dién bao gdm
ca truc tiép, gian tiép va du kién tham gia thi
truong di¢n canh tranh, chiém ty 1€ cong suét
tham gia trén 85% [5].
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Hinh 2: Gid céng sudt (CAN) theo gio (trdi) va theo thang (phdi) nam 2017

Thanh phan gi4 dién theo co ché cua thi trudng
dién canh tranh bao gdm ca gia dién ning va gia
cong suat [6]. Phuong phap tinh gia dién dua
trén co s gid tri nude va co xét dén phu tai dién.
Theo Quy trinh tinh gid tri nude, gia dugce xac
dinh trén co s6 cac khdi phu tai trong tuan va cd
xét dén cong suit kha dung. Gia cong suat thay
d6i theo gid trong ngay va theo thang trong nim
(Hinh 2). Hinh dang biéu dd gia cong sudt gan
gidng hinh dang biéu dd phu tai ca theo ngay va
theo nim. Nhu vy, gid cong suit cao thuong
tap trung vao nhitng gid c6 phu tai cao trong
ngay va nhirng thang c6 phu tai cao trong nam.

Vi thé, khi tinh toan lya chon thong s6 cho TTD
no6i chung va myc nudc chét néi riéng can luu y
téi dac diém nay.

2.3. Tiéu chuén va Phwong phap chon muec
nuée chét

Trude day, viéc lwa chon MNC cho céc hd diéu
tiét nam thuong dya trén tidu chuan dién ning
mua kiét (Emx) hodc dién lwong ndm 14 16n nhat.
Diéu nay phu hop khi ma nhu cau sir dung dién
cao vao mua ki€t, phu tai lon nhat thuong &
nhitng thang dau mua kiét va hdu hét cic nha
may dién déu lam viéc chung trong hé théng va
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dudi su diéu phdi boi Trung tim didu do hé
thdng dién Quéc gia. Theo tiéu chuan dién ning
muia kiét 16n nhét, khi tinh MNC thuong cho gia
tri thip [7]. V6i co ché gia dién cua thi truong
dién canh tranh va v6i su thay doi phuy tai dién
néu trén, trong qua trinh van hanh néu nim nao
TTD ciing dua myc nude hd cudi mua kiét vé
MNC s€ 1am cho cft nude phat dién ¢ nhitng
thang cudi mua kiét va dau mua 1i giam nho, s&
lam giam cong suit kha dung, din dén lam giam
loi ich ctia TTD va gidm kha ndng tham gia cua

n n
B(MNC) = Z E:. g; =Z N;.Ah;. g, => max
t=1 t=1

N =9,81.1..Q:w.Hs

Hi = Zut - Znit - hwt

Qt = Qmt £ Qnt - Qe - Qxt - Qudnt
Nt =9, 81wt Nt ; Ne= £(Qx, He)

Trong do:

+ B 1a loi ich hay doanh thu cua TTD.

+ Ng, ne, Qr, He lan luot la cong sut, hiéu suat
to may, luu lugng phat dién, ¢t nudc phat dién
cua TTD ¢ thoi doan t (thang thu t).

+ Zat, Znit, hwe: muc nude thuong luu, myc nude
ha luu, ton that cot nudc.

+ Qumt, Qnt, Qttt, Qxt, Qudne: luru lrong dén hé, luu
luong cap/trit, luvu lugng ton that, luu lugng x4,
luu luong lgi dung tong hop.

+ Nivt, Nmst: hi€u suét Tuabin, hiéu suit
phat.

may

+ Ahy s6 gio trong thoi doan,

+ n s6 thoi doan ciia chu ky tinh toan. Néu tinh
cho 1 nam thi n = 12 thang.

+ g 1a gia dién thoi doan t cta thi truong dién
canh tranh.

Day 1a bai toan nay c6 nhiéu bién, cac bién lai
phu thudc 1an nhau va & dang phi tuyén. Cac
thong sO can phai thoa man cic yéu cau vé

TTD vao can bang cong suit ciia hé théng, tir
d6 gay kho khin cho hé thong trong viéc huy
dong nguén. Viéc lya chon MNC phu hop
trong giai doan nay la lam sao vira nang cao
hiéu ich phat dién cho ban than TTD vira gidm
cing thing cho hé thdng. Do d6, tiéu chuin
chon MNC cho TTD phu hop trong trueong hop
nay 14 téi da loi ich phat dién theo ham muc
tiéu (1), ddng thoi dam bao cac yéu cau vé loi
dung téng hop.

(M

)
3)
4
&)

rang budc vé luu lwgng, myc nudc, cong
suat.... bé giai bai todn nay can lya chon
phuong phap phu hop. Tai li¢u thuy van dugc
dung trong tinh toan chon MNC la dong chay
nam kiét thiét ké. Do ché d6 thuy van khong
6n dinh, can chon mdt sb nam thuy van co
phan bd luu lugng khac nhau, ¢6 luong nudc
gan bang luong nude nam kiét thiét ké, sau do
quy chiing vé diéu kién ctia nam kiét thiét ké.

Pé thuén tién trong tinh todn, chon muc nudc
thuong luu Zy theo thoi doan lam bién sb doc
1ap, céc thong s6 con lai la thong ) phu thudc.
Tién hanh tinh toan thuy ning theo ham muc
tiéu (1) cho cac nam dwgc chon dé xac dinh
dudng thay doi myc nuéc hd theo thdi gian
Za(t). Két qua s& thu dwoc mot nhoém dudng
Zy(t). Tu d6 v€ duong bao dudi cua nhém
duong va xac dinh dwgec MNC la diém thap nhat
ctia duong bao. Doi v6i nhitng hd thuy dién cd
yéu cau loi dung tong hop thi chon MNC cubi
cung can xét dén cac rang budc do.

2.4. Két qua ap dung tinh toin
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2.4.1. Tong quan vé TTD nghién citu

TTD duoc ap dung tinh toan kiém nghiém 1a
TTD Pleikrong trén song Sé San. Day la TTD
¢6 ho diéu tiét nim, c6 cac thong sd chinh theo
thiét ké: MNDBT = 570m, MNC = 537m, Nin
=100 MW. Céc cdt nudc dac trung: Hmax = 57,5
m; Hyp = 45,0 m; Hi = 34,0 m; Hpin = 22,2 m.
TTD Pleikrong 1a dang TTD c6 cdt nudce trung
binh thap, v&i ty 18 he/Hmax = 0,57 cao. Pay la
dai lugng dac trung cho mirc d¢ anh hudng cua
ché d6 muc nudc hd dén cot nude. Ty 1¢ nay
cao nghia 1a dao dong muc nude hd co anh
huong rat 16n dén cot nude phat di€n, nén dé
tang cong sut doi hoi cé phuong thirc van hanh
sao cho muc nudce hd ¢ thé duoc duy tri @ muc
cao.

Céc sb lieu duoc st dung tinh todn cta 2 TTD
bao gom: S6 liéu thuy vin; Cac thong sb chinh;
Quan h¢ céc dac trung cua hd chua, Quan hé
muc nudc ha luu nha may, ton that cot nudc,
bdc hoi, didc tinh thiét bi. Cac sb liéu nay duoc
lay tir tai liéu thiét ké ctia TTD Pleikrong. S6
liéu vé thi trudng phat dién canh tranh theo
Quyét dinh 86/QD-DTDL [6].

2.4.2. Két qua tinh todn

[ KHOA HOC
Tir phuong phép ludn néu trén, dé so sanh va danh
gia tinh hi€u qua cua phuong phdp chon MNC
dua ra. Pau tién, viéc xac dinh MNC duoc tinh
theo tiéu chuin trudce day, tic MNC duogc chon
théng qua tiéu chuin dién nang mua kiét 1on nhat
(Emk => max). MNC cho phép duoc liy bing
MNC theo thiét ké. Két qua tinh toan tim dugc
MNC = 537 m. Két qua nay tring véi MNC nhu
thiét ké. Nhu vay, c6 thé trudc day khi thiét ké
tiéu chuin Eqk => max da duoc ap dung dé chon
MNC cho TTD Pleikrong.

Tiép theo, 4p dung phuong phap dé xuét, véi
tiéu chudn B => max va mo hinh bai toan duoc
trinh bay ¢ trén Hinh 3 thé hién két qua cac
dudng muc nude hd (Za) theo thoi gian cho sau
nam thuy van khac nhau. Cac nam nay c6 luong
nude gan voi lugng nude cia nim thiét ké va
dugc thu phong vé luong nudc cua nim kiét
thiét ké. Tir do, xac dinh dwgec MNC = 542,0 m
la diém thip nhat cua duong bao dudi nhém
duong nay. Gia tri MNC duogc lya chon nay da
c6 xét dén yéu cau loi dung tong hop theo quy
trinh van hanh cta hd Pleikrong. Nhu vy, theo
tiéu chudn B => max cho két qua MNC cao hon
s0 voi tiéu chudn Emkx=> max.
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Hinh 3: Két qua cdc dwong Ztl ciia cdc nam dé chon MNC theo tiéu chudn B = max
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Dé danh gi4 tinh hiéu qua ctia cia phuong an
MNC dugc chon (MNC = 542,0 m) so voi
phuong 4n MNC theo thiét ké (MNC = 537,0
m), tién hanh tinh to4n thiy ning cho cung

nam thuy vin thiét ké dé xac dinh loi ich (B)
va cong suat kha dung (Nis) ciia cac thang.
Két qua tinh toan duoc tong hop trong Bang
1.

Bang 1: Bang két qua cac thong s chinh ciia 2 phwong 4an MNC

Tiéu chuin Enx => max Tiéu chuin B => max ANig
Thang | H Nka E B H | Nu E B
VAN VAN A
(m) | (Mw) (kl\?lhf (1009d) | (m) | (Mw) (klv?lhf (lg) ? (Mw)
1 54,31 | 100 31,187 44,293 | 56,92 | 100 24,520 | 34,824 | 0,00
2 50,39 | 100 26,216 37,752 | 54,44 | 100 23,336 | 33,605 | 0,00
3 45,42 | 100 26,383 37,879 | 51,24 | 100 25,152 | 36,113 | 0,00
4 39,35 | 100 23,084 33,394 | 46,71 | 100 27,436 | 39,690 | 0,00
5 31,76 | 91,03 18,936 27,348 | 40,84 | 100 26,491 38,260 | 8,97
6 25,91 | 67,09 14,864 21,716 | 33,38 | 97,53 | 28,794 | 42,068 | 30,44
7 25,10 | 64,08 12,851 18,712 | 30,40 | 85,62 | 15,784 | 22,981 | 21,54
8 31,02 | 88,10 16,944 24,586 | 37,60 | 100 11,736 17,029 | 11,90
9 44,69 | 100 22,993 33,467 | 47,52 | 100 35,860 | 52,196 | 0,00
10 53,82 | 100 28,217 41,067 | 54,18 | 100 37,184 | 54,117 | 0,00
11 57,06 | 100 28,844 42,186 | 57,05 | 100 29,729 | 43,480 | 0,00
12 56,96 | 100 32,632 47,557 | 58,15 | 100 22,349 | 32,571 | 0,00
Téng 283,15 409,96 308,37 | 446,93
Két qua 6 Bang 1 cho thdy, v6i phuong an MNC 3. KET LUAN

duoc chon theo tiéu chuin B=> max cho phép
tang cot nudc phat dién, nhat Ia nhimg thang cudi
muia kiét va dau mua Ii va do d6 1am ting Nig &
nhitng thang nay. Day 14 nhiing thing ¢6 yéu cau
phu tai lon. Viéc tang Niqcuathiy dién vao nhiing
thoi gian phu tai cao s€ lam tang kha ndng tham
gia vao hé théng cua TTD, dan dén lam giam
duoc cong suét tham gia cua nhiét dién, tir d6 1am
giam chi phi dau tu thém vao nhiét dién. Ngoaira,
phuong 4n MNC néy con lam tang dang ké doanh
thu ctia TTD: ting 37,0 ty dong (khoang 9.0%) so
voi phwong an MNC tinh theo tiéu chuan Epy =>
max. Dic biét, khi ma ngudn nhién liéu ngiy cang
can kiét, gia nhién liéu nhap khau ngiy cang ting
va su phét trién nong cua nhiét dién hién nay dang
dé lai nhitng hé luy cho méi trudng thi diéu nay
lai cang co y nghia va thiét thuyc.

Nghién ciru dd dua ra tiéu chuan va xay dung
phuong phap chon MNC cho TTD diéu tiét nim
nhidm nang cao hiéu ich cho ban than TTD, ting
cong suat kha dung vao nhirng thang phu tai yéu
cau cao, gop phan giam kho khin trong huy
dong ngudn cta hé thong, giam sy tham gia cua
nguén dién st dung nhién li¢u hoa thach, do do
giam hé luy xau dén moi truong. Khi cac yéu tb
nhu: thi truong dién, phu tai dién, co cau
ngudn... thay d6i thi can lya chon tiéu chudn va
phuong phdp chon MNC cho phu hop.

Véi cic TTD diéu tiét nam c6 MNC da duogc
chon theo tiéu chuan trudc day khi van hanh
trong thi truong dién canh tranh dé nang cao
hiéu qua khai thac ngudn thiy dién khong nhat
thiét nim nao ciing phai dwa myc nudc hd cudi
mua kiét vé MNC nhu thiét ké. Tiéu chuan va
phuong phap chon MNC dua ra trong nghién
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ctru ndy c6 thé dugc ap dung dé kiém travadinh  nay can két hop véi cac yéu cau rang bude vé
lai MNC cho céc TTD, nhit 1 dbi voi cac TTD  loi dung tdng hop nhu phong 1, cap nudc. .. va
¢6 dao dong muc nudc hd anh huong 1on dén  khong lam anh hudng t6i cac bo phan cong trinh
cot nude phat dién, dé 1am co so trong qué trinh ~ d3 duoc thiét ké trude day.

van hanh. Viéc lua chon MNC theo tiéu chuén
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