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XAC PINH CAC THONG SO CUA TRAM THUY PIEN NHO
PIEU TIET NGAY LAM VIEC O CHE PQ NGAP CHAN

Nguyén Vin Nghia
Truong Dai hoc Thuy loi

Tém tat: Khi cdc tram thiy dién (TTD) lam viéc trong bdc thang thi chiing ¢ lién hé vé thiiy van
va thity lyc. Triwong hop nha mdy ciia céng trinh nam trong pham vi dao déng muc nude cia ho
chita thity dién phia ha luu (ché d ngdp chan) thi cao dé day kénh xa t6i wu cia céng trinh dé
can dwge xdc dinh théng qua phdn tich kinh té. Mdt khdc, khi ¢6 cong trinh phia thwong leu tham
gia diéu tiét thi muc nuede chét (MNC) cua cong trinh phia ha luu can tinh todn xdc dinh lai dé dat
hiéu qua cao nhat. Poi véi TTP nhé diéu tiét ngay thi khi tinh todn xdc dinh cdc théng sé t6i wu
can dwoc tinh todn dong thoi vé thiyy vin-thity e, cdc tri sé thiy nang dwoc tinh theo cdc khung
gio ciia biéu gid chi phi tranh dwoc.

Tir khoa: Bdc thang, Tram thiy dién, hiéu qua ndng liwong, biéu gid chi phi tranh dwoc, diéu
tiét ngay.

Summary: The hydropower plants have a relation about hydrology and hydraulic when they work
in the cascade hydropower system. In case of one hydropower plant is in the limitation of
dowstream reservoir level change, it needs an economical analysis to determine the optimal bed
chanal of this construction. In other way, the minimum drawdown level (MDDL) is recalculated
to have maximum effective energy when a upstream reservoir regulate the flow. With a small
hydropower having a daily regulation reservoir, when a parameter is optimal calculated it need
having a simultaneous calculation about geology and hydraulic, the parameters power is
calculated according to the avoidable cost tariffs.

Keywords: Cascade, Hydropower plant, effective energy, avoidable cost tariffs, daily regulation.

1. GIOI THIEU

Khi céc cong trinh 1am viéc trong bac thang ma
ché 36 thily van-thity luc phu thudc 1n nhau thi
viéc xac dinh cac thong sb cta tram thuy dién
déu can thiét phai tinh toan dong thoi cho cac
tram ndy. Mot trong nhitng van dé can quan tim
nhat 13 lién hé vé muc nuée ha luu nha may
cong trinh thugng luu véi muc nude hd chira
cong trinh phia ha luu. Khi kénh x4 nha may
thiy dién bi “ngdp” trong hd chira cong trinh
phia ha luu thi ché do 1am viéc cua nha may bi

hé vé luu luong-cot nude. Trong cac thong sd
chiu anh hudng boi yéu td trén thi cao do day
kénh xa cua nha may phia thugng luu va myc
nuée chét (MNC) thiét ké cia hd chira cong
trinh phia ha luu 13 hai thong sé can quan tAm
hon ca vi n6 s& anh huong dén tri s6 cac thong
s6 con lai khi tinh toan thuy nang-thuy loi.
Trong pham vi bai bao nay chil yéu dé cap dén
viéc x4c dinh tdi wu cao do day kénh xa va
MNC t6i wu khi lam viéc & ché do ngap chan
cong trinh.

anh hudng bdi qua trinh bién doi muc nudc
thuong luu cia cong trinh phia dudi. Nhu vay
ché do lam viéc cua hai cong trinh déu co lién
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Trong tinh toan thiét k&, do kénh x4 nam trong
pham vi anh hudng ctia myc nude hd phia dudi
thi viéc chon cao trinh ddy kénh x& hgp 1y 1a can
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thiét dé dam bao hiéu qua kinh té cua du an.
Néu chon cao trinh ddy kénh x4 thip thi ting
dugc san luong dién, nhung dé thi cong nha
may thi phai tang kich thudc dé quay nha may
dan dén tang chi phi. Nguoc lai néu chon cao
trinh ddy kénh x4 cao thi giam san lugng dién
nhung gidm chi phi dé quay. Pay la mét bai
toan kinh té gifta chi phi-loi ich.

bPdi véi cong trinh phia ha luu, khi c6 sy tham
gia diéu tiét nudc cua hd chia phia thuong luu
thi ¢ thé MNC tbi uu ciia cong trinh sé& thay doi
(thudng cao hon hodc bang MNC thiét ké). Do
vay, khi MNC thay dbi ciing s& anh huong dén
viéc quyét dinh day kénh xa cho nha may phia
thuong luu, viée xac dinh MNC t8i wu cho nha
may phia ha luu can duge thuc hién trude khi
tinh toan xac dinh cao trinh day kénh x4 téi uu
cho nha may phia thuong luu.

Bai bdo xay dung phuong phap tinh toan thuy
ndng trong trudng hop cac cong trinh thuy dién
nho diéu tiét ngay co lién hé phu thudc ca luu
lugng va cot nudc vai nhau. Ap dung cho hai
cong trinh cy thé nam trong bac thang thiy dién
dé tim ra loi ich thong qua san luong dién thu
dugc, dong thoi sir dung phurong phap phan tich
kinh té dé so sanh chon ra phuong an day kénh
cho hiéu qua cao nhét.

2. PHUONG PHAP NGHIEN CUU

Dé giai quyét van dé nay, can thiét phai két hop
ca tinh toan thily ndng mo phong cho béc thang,
ddng thoi xem xét dén yéu t6 chi phi xay dung
khi cac thong sb khac thay d6i, & trong pham vi
bai bao nay chi gii han bac thang gdm hai cong
trinh thay dién nho c6 hd diéu tiét ngay. Mo
hinh toan chung &p dung khi phan tich Iya chon
thong sb 1a bai toan hidu qua kinh té, trong bai
bdo nay ham muc ti€u cua bai toan dugc thé
hién nhu trong phuong trinh (1):
ANPV =AB - AC = max (1)
Trong do:

ANPYV chinh 1a chénh 1éch lgi nhuan rong thu
dugc cua cong trinh tng mot phuong an (vé tri

sO cua thong so nao do) so véi phuong an goc;

AB 13 doanh thu tir ban dién quy vé thoi diém
tai ciia mot phuong an (vé tri s6 ciia thong s6
nao do) so vdi phuong an goc.

AC 1a chi phi quy vé thoi diém tai cua mot
phuong an (vé tri s cia thong sd nao do) so voi
phuong &n goc.

2.1. Doanh thu B

Do cac TTP lam viéc trong bac thang cho nén
B s€ phu thudc vao quy trinh van hanh phat
dién cua céc cong trinh nay. Vi vay, muc ti€u
can lam 1a t6i vu B duya trén trj sd nang luong
thu duoc, do d6 ham muc tiéu cua bai toan la
DOANH THU tu ban dién nam dat gia tri 16n
nhat.

365 24 365 24

B = ZZBI. :ZZEi.gi — max

t=1 i=l t=1 i=l

(2)

O day: B 1a doanh thu tir ban dién trung binh
trong mot nam; B; 1a doanh thu tir ban dién thu
duogc ¢ gio thu i; E; va g; 1an luot 13 dién ning
thuong pham va gia ban dién & gio tha i; 24 1a
s6 gio trong ngay.

E, =N, (3)

Ni , t; 1an luot 13 cong suat trung binh va thoi
gian (gio) tuong tng vaoi khung gio thu i.

Cong suét phat dién & mot thoi diém bat ky
trong ngay dugc xac dinh:

N, =9811n41,:0;.H, (4)

O day, Qi va N; can dam bao diéu kién rang budc
vé€ luu luong cong suat:

Qmjn SQ[‘Sdei
Nmin SN[ S]vkah’

(5)
(6)

Opins Ous 180 luot 12 Iuu lugng téi thicu cua to
may va luu luong kha dung ctia nha may thuy
dién, luu lugng kha dung phu thudc vao cot
nuGe phat dién trong khi luu lwong nho nhét
phu thudc vao diéu kién k¥ thuat cua turbine,
yéu cau loi dung tong hop phia ha luu, yéu cau
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dong chdy moi truong sinh thai,..va Q,, <
Qtdmax-

N, N, 1an luot 14 cong suat tbi thiéu cta to
méy va cong suat kha dung ctia nha may thuy
dién, cong suat kha dung phu thudc vao cot

nuodc phat dién.

0. H, lan luot 1a luu luong phat dién, cdt nudc
trung binh phat dién thoi doan thir i,

i3 M lan luogt 13 hidu suat cta tua-bin, may
phat dién tuong tng ¢ thoi doan thir i.

Hiéu suat cta turbine 7,, phu thudc vao luu
lugng va cot nudc tuwong tng ¢ thoi doan thur i
Nhu vay, viéc lua chon s6 t6 may lam viéc dé
dat duogc dién nang gid cao diém cling nhu tong
dién nang nhicéu nhat trong ngay ngoai viéc phu
thugc vao luu luong nude dén con phu thude
dang ké vao dac tinh duong ong (quan hé ton tat
cot nudc Q-hy) va dac tinh turbine.

Cot nude phat dién dugce xac dinh theo  cong
thure:
Hi:Ztli_Zhl(Qi)_hw(Qi) (7)

Trong d6, Z, 1a myc nude thuong luu trung

binh ctia hd chtra & thoi diém thi i
_ _ V. +V.
Z =Z(K)=Z[%} ®)

Ngoai ra con dam bao dicu kién rang budc ve
muc nudc thugng luu cua ho chira:

MNC < Z,, < MNDBT (9)

thi —

Truong hop xét dén yéu td ngap chan cong
trinh trc myc nudce thugng luu ctia cong trinh
phia ha Ivu anh huéng dén muc nuée ha luu
cua cong trinh phia thugng luu thi phuong
trinh  ( 7) chuyén thanh phuong trinh ( 10)
sau day:

Hi = Z_tli — maX(Z,Z“l"u ;Z_h[ (Ql ))_ hw (Ql) ( 10 )
Zhaluu

Trong do6: Z,; 1a muc nudc thugng luu ciua

hd chtra cong trinh thuty dién phia ha luu ¢ thoi
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diém doan 1.

Tuy theo dic diém cua céc cong trinh ma co thé
lga chon mdt trong hai phuong 4n van hanh
phat dién (chi tiét xem [1], [2]):

- Phwrong 4n 1: Vén hanh tdi da cong suat vao
gid cao diém nhung khi luu luvgng nude dén nho
can tinh toan sir dung nudc sao cho dau gid cao
diém thtr nhat ngay hém sau (9h30) co nghia 1a
ho s& dugc tich ddy trudc 9h30 ngay hom sau
bat ké lwong nudc dén nhiéu hay it.

- Phwong 4n 2: Vén hanh téi da cong suét vao
gio cao diém, khi luong nude dén it thi ldy nudc
tir ho dé phat dién dén MNC, nhu vy trong
ngay tiép theo myc nudc hd c6 thé chua dat dén
MNDBT truéc 9h30 néu luong nude dén nho.

Nhu vay, sau khi chon mét phuong 4n lam géc
dé so sanh thi s& tinh toan duoc AB cua timg
phuong an.

2.2. Chi phi AC

AC chinh la chi phi phai bé ra tang 1én/giam
di cia mot phuwong an (ng vai tri sb ciia mot
thong sb nao do) so v4i phuong an gbe. Chi
phi bao gdm cac chi phi vé xdy dung, thiét
bi,...

3. AP DUNG TINH TOAN CHO BAC
THANG THUY PIEN THUQNG SON TAY
- SON TAY

3.1. Gi6i thi¢u vé cong trinh

Du an thuy dién Thuong Son Tay c6 vi tri trén
song Pk Prinh, cach tuyén dép thiry dién Son
Tay khoang 2,1 km phia thuong luu. Vi tri
tuyén dap niam trén x4 Son Mua va xi Son
Dung, huyén Son Tay, tinh Quang Ngai, 1a du
an thuy dién tan dung dong chay cua luu vuc
ctia song Dik Prinh (phan khu gitra dap Pak
Drinh - dap Thugng Son Tay khodng 150 Km?)
dé phat dién véi quy mo cong suit khoang 12
MW, san luong dién trung binh nhiéu nim
khoang 37,16 tricu kWh. Cong trinh thuy dién
Thuong Son Tay nam song Dik Prinh, 12 phu
luu cép 1 cia song Tra Khac. Tuyén nha may
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thay dién Thuong Son Tay cach tuyén dap
2km vé phia ha luu, cach trung tAm huyén Son
Tay khoang 6km vé huéng Pong, cach trung
tam huyén Son Ha khoang 8km vé huéng Tay
va cach thanh phd Quang Ngii khoang 45km
vé phia Tay Tay Nam.

Ha luu thuy dién Thuong Son Tay la thuy dién
Son Tay c6 MNDBT/MNC=192,5/183 va
Nim=18MW. Dién tich luu vuc tinh dén tuyén
dap Son Tay khoang 193 Km?, luu lugng trung
binh nhiéu nim Q.=14,1 m?/s. Thuy dién Son
Tay c6 dap dang bé tong trong luc, dap tran tu
do c6 ngudng tran twong rng MNDBT. Cong
trinh da duoc phé duyét thiét ké ky thuat véi
phuong &n MNC = 183m khi cong trinh thuy
dién Thuong Son Tay chua duoc bd sung quy
hoach. So dd bac thang thuy dién duoc thé hién
trong Hinh 1.

TTD THUONG SON TAY
MNDBTIMNC = 248.0/246.0

BUONG HAM AP LUC
NMTD THUONG SON TAY

NLM = 12.0MW
TTD SON TAY
MNDBTIMNC = 192.5/183.0

l NMTB SON TAY
LM = 18.0MW
\A
'y
R

Hinh 1: So dé bdc thang thiy dién
Thuong Son Tay-Son Tay

3.2. Tai liéu phuc vu tinh toan
- Pic trung hd chira Z-F-V:
Puong quan hé¢ Z = f(F,V) cua thuy dién

Thuong Son Tay va Son Tay duoc thiét lap trén
co s& do vé tir ban dd dja hinh ty 18 1/2000.

F (km?)
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; | /} T 260
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Hinh 2: Quan hé Z-F-V thuy dién
Thuwong Son Tdy
F (km?)
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Hinh 3: Quan hé Z-F-V thuy dién Son Tdy [3]

- Quan h¢ luu lugng (Q)-muc nudc ha luu (Zn)
tai kénh xa ha luu nha may: Ddi véi thuy dién
Thuong Son Tay, khi luu lugng x4 cia nha may
vuot qua luu lugng toi da qua nha may thi muc
nudc ha Iuu s€ chinh 1a muc nudce trén tran cia
nha may thuy dién Son Tay (192,5m). Ung véi
mdi phuong an day kénh xa khac nhau, tién
hanh tinh toan thuy lyc dé x4c dinh quan h¢ Q-
Zni tuong Ung.

196

194
E ool
N
: ——Q-Zhl (day kénh 189.0
190 £ ~-a- Q-Zhl (day kénh 189.5
Y Q-Zhl (day kénh 190.0
—— Q-Zhl (day kénh 191.0
188 ‘ ‘ ‘
0 100 200 300 400
Q (m®fs)

Hinh 4: Quan hé Q-Zy thuy dién Thuong Son
Tay wng voi cac cao do day kénh khac nhau
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Hinh 5: Quan hé Q-Zy thuy dién Son Tay [3]

- Quan h¢ Iuu lugng (Q)-tdn that cot nudc trén
tuyén nang luong (hw)

15
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Hinh 6: Quan hé Q-h., thuy dién
Thuwong Son Tay
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Hinh 7: Quan hé Q-h. thuy dién Son Tay
- Tai liéu thiry van: Chudi dong chay ngay dén
tuyén cong trinh tir 1977-2016.
- Tai liéu thdm va bdc hoi: Tinh bang 1% luu
lwong nude dén trung binh ngay.
- Pic tinh thiét bi: Ca hai cong trinh déu sir
dung tuabin tram truc (francis) truc ding, may
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phat truc dimg dong bo ba pha. Hé sb cong suit
K=9,81.1i.Nmt.Nera (hiéu sudt truyén dong Mua =
1) cua thuy dién Thuong Son Tay va Son Tay
lan lugt 14 8,66 va 8,6.

- Céc cot nude dac trung

Cot nudc 16n nhat Hmax; cdt nude binh quan
Hyg; ¢Ot nude tinh toan Hy va cot nude nho nhat
Hmin dugc xac dinh nhu sau:

Hiax = MNDBT — Zni(Qmin) — hw(Qmin)  (11)

365 24

> Y E.H,

Hbq - 136i5:124 (12)
22.E
1 =l
Htt = MNC — Zhl(QmaX) - hw(QmaX) (13 )
Hmin = Min (Hmin1; Hmin2) (14)
Hmint = MNC — Zhl(Qmax_MNC) -
- hw(Qmax_MNC) (15 )
Himinz = H(Qm_1x) (16)

Trong do:

Qumin 18 luu lugng chay qua tuabin khi nha may
lam viéc v6i cong sudt t6i thiéu Npmin =
60%.Nam; & ddy Nam 12 cong suat dinh mirc cia
t6 may;

Qumax 13 luu luong 16n nhét chay qua nha may
thuy dién,;

Qumax Mnc 12 gid tri luu lugng 16n nhat qua nha
may trong diéu kién 1am viéc binh thuong
(khong x4 1ii) khi hd ¢ muc nudc chét;

Hunint 12 6t nu6e thap nhit khi hd & muc nude
chét ing véi truong hop 1am viéc binh thuong;
Hininz 12 ¢Ot nuéc xay ra khi hd Thuong Son Tay
xa 11l thiét ké.

3.3. X4c dinh MNC t6i wu cho thiy dién Son
Tay

Do thily dién Son Tay da duoc phé duyét thiét
ké véi phuong an MNDBT = 192,5m;
MNC=183m nén cao d¢ ngudng ctra nhan nudc
di c¢b dinh, MNC “dinh danh” chinh 1a MNC
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thiét ké. Tuy nhién, khi phé duyét thiét ké cong
trinh nay chua c6 bo sung quy hoach thuy dién
Thuong Son Tay ¢ phia thugng luu, do vay khi
c6 sy tham gia lam viéc cua thuy dién Thuong
Son Tay thi MNC trong qué trinh van hanh thuc
can tinh toan lai dé dam bao c6 hiéu qua cao
nhit cho cong trinh. O ddy chi phi xay dung
khong thay d6i khi thay d6i MNC ctia hd Son

Tay, do vay phuong 4n MNC tét nhat Ia
phuong 4n cho doanh thu cao nhét, doanh thu
duogc tinh toan trén co sé gia ban dién ap dung
cho nam 2019 [4]. Két qua tinh toan thiy ning
lién ho chira Thuong Son Tay-Son Tay dé xac
dinh MNC t4i wu cho thuy dién Son Tay duoc
thé hién trong Bang 1:

Bang 1: Bang tong hop so sinh MNC hd thiiy dién Son Tay

TT Thong s6 Pon vi Lién ho Thuong Son Tay - Son Tay
1 |MNDBT m 192,5 | 192,5 | 192,5 | 192,5 | 192,5 | 192,5 | 192,5
2 |MNC m 183 | 185 | 187 | 188 | 189 | 190 | 191
3 |Cot nude Hmax m 116,21]116,21|116,21|116,21(116,21|116,21|116,21
4 | Cot nuéc Hmin m 92,98 |1 92,98 | 92,98 | 92,98 | 92,98 | 92,98 | 92,98
5 |Cot nudce tinh toan m 97,10 | 97,10 | 97,10 | 97,10 | 97,10 | 97,10 | 97,10
6 |Cot nude binh quan m 114,88(114,93|115,03|115,08115,15|115,24|115,44
7 |Luu lugng 16n nhét m’/s 21,57 | 21,57 | 21,57 | 21,57 | 21,57 | 21,57 | 21,57
8 |Cong suit bao dam MW 4,56 | 4,56 | 4,56 | 4,56 | 4,56 | 4,56 | 4,56
9 |Cong suat lip may MW 18,00 | 18,00 | 18,00 | 18,00 | 18,00 | 18,00 | 18,00
bién nang
10 | trung binh Eo triéu kwh | 74,884 74,900|74,923 74,926 | 74,933 | 74,929 | 74,768
11 |Dién nang mua mua | tri¢u kwh | 25,21 | 25,21 | 25,20 | 25,20 | 25,20 | 25,19 | 25,18
Gio cao diém
12 |mua mua tricu kwh | 6,14 | 6,14 | 6,14 | 6,14 | 6,14 | 6,14 | 6,14
Gi0 trung binh
13 |mua mua triéu kwh | 12,88 | 12,88 | 12,88 | 12,88 | 12,87 | 12,87 | 12,86
Gio thip diém
14 |mua mua tricukwh | 6,19 | 6,19 | 6,19 | 6,19 | 6,19 | 6,19 | 6,19
15 |Dién nang mua kho triéu kwh | 49,68 | 49,69 | 49,72 | 49,72 | 49,74 | 49,74 | 49,58
16 | Gid cao diém muia kho | triéu kwh | 18,43 | 18,45 | 18,46 | 18,47 | 18,47 | 18,47 | 18,41
Gi0 trung binh
17 | mua kho triéu kwh | 23,36 | 23,36 | 23,36 | 23,36 | 23,37 | 23,37 | 23,27
18 | Giy thép diém tricukwh | 7,89 | 7,89 | 7,89 | 7,89 | 7,89 | 7,90 | 7,90
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TT Thong sd Pon vi Lién hd Thwong Son Ty - Son TAy

mua kho
19 |Heé s6 cong suat k - 8,60 | 8,60 | 8,60 | 8,60 | 8,60 | 8,60 | 8,60
20 |S6 t6 may - 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
21 |Luu luong nhé nhat m/s | 541 | 541 | 541 | 541 | 541 | 541 | 541
22 |Muyc nudc ha luu min m 75,62 | 75,62 | 75,62 | 75,62 | 75,62 | 75,62 | 75,62
23 |Dong chay mdi truong | m’/s | 0,450 | 0,450 | 0,450 | 0,450 | 0,450 | 0,450 | 0,450

Doanh thuq , ‘
24 |(trir 1,5% ton that) Ty dong |87,513|87,551|87,599|87,616|87,633 87,630 (87,398

Nhu vay, khi c6 sy tham gia diéu tiét cua
Thuong Son Tay, MNC vén hanh thuc té cua
hd Son Tay chi can ha dén cao do 189,0m la
mang lai hiéu qua t6i wu nhat du doanh thu
chénh léch khong dang ké, tuy nhién diéu nay
c¢6 y nghia trong viéc quyét dinh cao trinh day
kénh xa ctia nha may Thugng Son Tay.

3.4. Xac dinh cao trinh diy kénh xa t6i wu
cho thuy dién Thugng Son Tay

Nhu phén tich & trén, khi c6 su tham gia diéu tiét
ctia ho thuy dién Thuong Son Tay, thong sb hd

chira cia thay dién Son Tay nén thay doi la
MNDBT/MNC=192,5/189,0m. Nhu viy, cac
phuong an day kénh xa cta thuy dién Thugng
Son Tay chi nén xem xét tir 189m & 1én. Khi day
kénh xa tang 1én thi san lugng dién cling giam
ddng thoi chi phi vao xay dung nha may (chi yéu
chi phi bé tong) va chi phi dé quai phuc vu thi
cong nha may (do ngap trong ho chira thity dién
Son Tay) tang Ién, & day bai bdo coi phuong an
gbc 1a phuong an co cao do day kénh ¢ 191,0m.
Két qua duoc thé hién trong Bang 2:

Bang 2: Bang tong hop so sanh cao d§ day kénh x4 nha thiy dién Thwong Son Tay

T Thong s6 Pon vi Cao do day kénh xa
189 189,5 190 191
1 | MNDBT m 248 248 248 248
2 | MNC m 246 246 246 246
3 | Cot nudc Hmax m 58,09 57,57 57,08 56,12
4 | Cot nuéc Hmin m 48,75 48,75 48,75 48,75
5 | Cot nuodc tinh toan m 50,25 50,25 50,25 50,25
6 | Cot nuoc binh quan m 54,99 54,87 54,71 54,20
7 | Luu lugng dam bao m>/s 3,89 3,89 3,89 3,89
8 | Luu lugng lon nhét m?/s 27,57 27,57 27,57 27,57
9 | Cong suit bao dam MW 1,85 1,85 1,85 1,85
10 | Cong suét lap may MW 12,00 12,00 12,00 12,00
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. Cao do day kénh xa
TT Thong s6 Pon vi
189 189,5 190 191
1 Chénh I¢ch dién nang
trung binh Eo triéu kwh 0,191 0,143 0,091 0,000
12 Chénh I¢ch dién nang
mua mua triéu kwh 0,149 0,110 0,073 0,000
13 Chénh I¢ch dién nang gio
cao diém mua mua triéu kwh 0,000 0,000 0,000 0,000
14 Chénh I¢ch dién nang gio
trung binh mua mua triéu kwh 0,101 0,074 0,049 0,000
15 Chénh I¢ch dién nang gio
thap diém muia mua tricukwh | 0,049 0,036 0,024 0,000
16 Chénh Iéch dién nang
mua kho triéu kwh 0,042 0,033 0,018 0,000
17 Chénh Iéch dién nang gio
cao diém mua kho triéu kwh 0,024 0,018 0,009 0,000
13 Chénh Iéch dién nang gio
trung binh mua kho triéu kwh 0,017 0,014 0,009 0,000
19 Chénh Iéch dién nang gio
thap diém mua kho triéu kwh | 0,000 0,000 0,000 0,000
20 | S6 t6 may - 2,00 2,00 2,00 2,00
5 | Chénh léch téng mirc du tu
trude thué ty dong 1,920 1,160 0,570 0,000
22 | ANPV ty dong 0,748 0,801 0,653 0,000

Nhu vay, khi nha may thuy dién Thugong Son
Tay nam trong pham vi dao dong myc nuée hd
thuy dién Son Tay thi cao d¢ day kénh xa khong
phai & mirc thap ngang véi MNC thiét ké cta
hd thuy dién Son Ty, & day cao do day kénh
xa toi wu gan x4p xi voi MNC t6i vru cta ho thity
dién Son Tay khi lam viéc & ché d6 van hanh
lién ho.

4. KET LUAN

Bai bao da su dung phuong phap tinh toan mo
phong thuy nang két hop phan tich kinh té dé
lga chon cao trinh day kénh xa va muc nudc
chét t&i wu khi céc tram nay lam viéc trong bac

thang & ché d6 ngap chan cong trinh.

Dbi v6i cac nha may thuy dién ¢ ha luu, khi c¢6
su tham gia di€u ti€t cua cac hd chua phia
thuong luu thi MNC c6 the nang 1én dé dam bao
van hanh c6 hi¢u qua cao nhat.

Déi voi cac nha méy thuy dién & thuong luu ma
ché do lam viéc phu thudc vao muc nudc
thuong luu cua nha may thuy dién phia ha luu
thi cao d6 ddy kénh xa khong thé chon theo
MNC ctia hd phia duéi (khi thiét k&) ma can dua
vao MNC vén hanh ctia hd phia dudi.

Khi ap dung cho Thuong Son Tay va Son Tay cho
thdy, MNC cua hd Son Ty cao hon MNC trong
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qué trinh thiét ké k¥ thudt khoang 6m trong khi cao  (189,5m) xp xi v6i MNC ti vu hd Son Tay khi
trinh day kénh xa thuy dién Thuong Son Tay van hanh lién ho chira (189,0m).
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