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NGHIEN CUU LUA CHON QUY TRINH VAN HANH PHAT DIEN
HQP LY CHO BAC THANG THUY PIEN KRONG NO 2&3

Nguyén Vin Nghia
Truong Dai hoc Thuy loi

Tém tat: Tram thiy dién nhé dang dwoc xdy dung va dwa vao vdn hanh nhiéu, phin 16n cdc
tram thuy dién ndy cé ho diéu tiét ngay dém va lam viéc trong hé thong bdc thang, do vy can
lra chon phéi hop van hanh cac tram thuy dién nay mot cach hop ly nham mang lai doanh thu
cao nhat. Bai bdo phan tich cdc phwong dn van hanh cia hai tram thiy dién Kréng N6 2&3 trén
cung bdc thang, tir d6 tim ra trwong hop vdn hanh hiéu qua nhdt. Két qua cho thdy, cd hai tram
thity dién nay déu van hanh theo phirong én 2 sé cho doanh thu cao nhdt cho chi dau tir.

Tir khéa: Tram thity dién, bic thang, doanh thu, diéu tiét ngay, phwong dn vin hanh.

Summary: Small hydropower construction investment is building and is operating more and
more, most of these small hydroelectric stations have a daily regularly reservoir and they work
on the same river system, otherwise, it needs chooising an operational model together of these
hydropowers for the most effective revenue. This paper analyze some cases operating two
hydropowers Krong No2&3 in the same cascade, then chooising an operational method the most
effective. The results show that these hydropowers operate following the case 2 which gives the
most effective revenue.

Keywords: Hydroelectric plant, the same river system, revenue, daily regulation, operational case.

ké hoach phat trién cdc ngudn dién trong d6 co
thuy di¢n. Tuy theo ti€u chi phan loai ctia turng
nude ma cong suat ciia thiy dién nho ¢ khac
nhau. Theo quy dinh hién hanh hién nay ¢ Viét
Nam [6] v&i cac tram thuy dién nho (N, <
30MW) thi dugc 4p dung biéu gid chi phi
tranh duoc, biéu gia ban dién dwoc phan ra gia
cho cac khung gio khac nhau va trong cac mua

1. GIOI THIEU

Thiy dién 1a mot ngudn ning luong co ré,
sach, ddngtin cdy, bén vitng Doi hoi duy nhat
dé st dung dugc ngudn thiy ning 13 su
chuyén dong ciia dong nuée trong kénh, song
va thay tridu & dai duong Nang lwong thuy
dién la mot dang cua nang lugng cua cac
ngudn ning lwong tai tao. Ngiy nay su phat

trién ctia thily dién trai khap cac nudc trén thé
gidi, tir cac nudc gau cod phat trién dén cac
nudc kém va dang phat trién, tinh dén niam
2008 trén thé gidi da co 160 nude da co ngudn
ning lwong thuy dién trong hé thong dién, [9].

Trong qué trinh phat trién kinh té dat nudc,
nhit 1 nhitng nim gan ddy doi hoi do ting vé
cong suat va dién nang rat 16n. Nhim dap (g
duoc nhu cau dung dién ngdy cang ting can c6
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khac nhau.

Hién nay thily dién nhé duoc quan tim va dau
tu nhiéu do c6 uu ddi nhu mét dang ning
lwong tai tao. Theo két qua cong bd cua tong
so dd dién VIL, s6 du an thuy dién nhé duoc
xdy dung va dua vao van hanh trong nhiing
nam t6i 14 rat 16n. Thuc té trong qua trinh thiét
ké va phé duyét cic dy an thuy dién nho diéu
tiét ngay déu yéu cau lap va lap quy trinh van
hanh chung cho tram thuy di¢n, tuy nhién chu
yéu tip trung vao quy trinh van hanh xi Iii,
con van hanh phat dién cu thé nhu thé nao thi
chua duoc dé cap dén hodc néu c6 ciing chi &
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murc tinh todn thiy nang mé phéng so bg.

Cho dén nay da c6 mot s6 cong trinh nghién
cru nham tim ra phuong phap van hanh hiéu
qua cho cac tram thuy dién (TTD) nho véi cac
hinh thire khai thac va dicu tiét khéc nhau.

Nguyén Thi Nhé [3] d3 nghién ciru tinh toan
van hanh cho tram thiy dién don 1é dudng dan
dai c6 xét dén dic tinh thié& bi, tuy nhién chi
tinh toan cho mot khung gio cao diém thay vi
hai khung gid cao diém theo biéu dd phu tai
ngiy dém dong thai tinh toan cho TTD ddc 1ap.

Ho Sy Du va nnk ciing dd dé xuat 1y thuyét
chung dé nang cao hi€u qua phat dién cac tram
thiy dién c6 hd chira diéu tiét ngin han lam
vigc trong hé théng dién lyc clingda dugc néu
ra. Trong nghién clru nay nhom tac gid da néu
1én nguyén 1y chung dé nang cao hiéu qua phat
dién khi gia ban dién ap dung 1a biéu gia chi
phi tranh duoc cho nhitng du 4n nang luong tai
tao, gia ban dién duogc chia ra cac khung gio
cao diém-trung binh-thdp diém. Tuy nhién viéc
ap dung cu thé cho tirng tram thuy dién khac
nhau chua dugc dé cap dén [1], [2].

Tu nhirng dic diém trén dong thoi bac thang
thuy dién Krong No 2 & 3 noi riéng va Mién
Trung-Tdy Nguyén néi chung chua duoc
nghién ctru 14p quy trinh vén hanh t6i vu phat
dién cho nén viéc “Nghién ctru co sé khoa
hoc téi wu vAn hanh phat dién cho bac
thang thiiy dién nhé diéu tiét ngay Krong
NoO 2&3 khi tham gia thi truong di€n Viét
Nam” la can thiét. Muc tiéu cua dé tai la
nghién cru co s& khoa hoc dé tim quy trinh
phat dién tdi wu giai doan van hanh cho thuy
dién nho diéu tiét ngay dém cia béac thang
thuy dién Krong N6 2 va 3 ctia xa Krong No,
huyén Lik, tinh Pak Lak khi tham gia vao thi
truong dién Viét Nam tir sau nam 2017.

Dé xudt quy trinh van hanh phat dién tbi vu
cho bac thang thuy dién Krong No 2 va 3 trong
mot sd kich ban ban dién khac nhau: kich ban
theo biéu gia chi phi tranh dwgc theo quy dinh
hién hanh va kich ban chao gid canh tranh.

Ham muc tiéu la Doanh thu ndm lén nhit
cho bdc thang.

2. MO HINH TOAN VA POI TUQNG
NGHIEN CU'U

2.1. M6 hinh toan

Bai bido tai tdp trung vao nghién cuu hai
phuwong an van hanh khic nhau dé tim ra

phuong phdp van hanh thich hgp cho tung
cong trinh.

- Phwong 4n 1: Van hanh t6i da cong suat vao
gio cao diém nhung khi Iuu lwong nudc dén
nho can tinh toan st dung nudc sao cho dau
i cao diém thir nhat ngay hom sau (9h30) c6
nghia 1a hd s& duoc tich day trude 9h30 ngiy
hom sau bat ké luong nude dén nhiéu hay it.

- Phwong 4n 2: Van hanh t4i da cong suat vao
gio cao diém, khi lwong nude dén it thi lay
nude tir hd dé phat dién dén MNC, nhu véy
trong ngay tiép theo muc nudc hd c¢6 thé chua
dat dén MNDBT trudc 9h30 néu lwong nude
dén nho.

2.1.1. Phwong an 1

M6 hinh toan duoc 1ap cho viéc md phong qua
trinh van hanh cta cac TTD nho diéu tiét ngay
dém lam viéc trong bac thang. Cac TTD nay la
tram thuy dién do tu nhan dau tu nén ham muc
ti€u cia bai toan 1a DOANH THU tir ban dién
nam dat gia tri 16n nhat. Vi 1a TTD diéu tiét
ngdy dém nén chu ky diéu tiét phat dién dién
ra trong 24h, do vay dé dat doanh thu nam 16n
nhat thi doanh thu hang ngay phai dat gia tri
16n nhit.
24 24

B= Y B =) E,g, = max (1)
O day: B 1a doanh thu tir ban dién trong mot
ngdy dém; B; la doanh thu tu ban di¢én thu
duoc & gio thu i; E; va g; lan lwot la dién nang
thuong phim va gia ban dién & gio thi i; 24 1a
sb gio trong ngay.

E, =N, (2)
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N;va ¢ 1an luot 1a con g suét trung binh va thoi
gian (giod) twong ng véi cong suét phat N,.

Mit khac day 1a cac TTD nhé co cong suat
nho hon 30MW hodc cong suat trung binh
cac tram trén bac thang nho hon 30M W nén
theo quy dinh sé 18/2008/QD-BCT cua B
cong thuong gia ban dién s€ duoc ap dung
biéu gia chi phi tranh dugc [6]. Gia ban dién
duoc tinh theo cac khung gio Cao diém-
trung binh-thdp diém cho ca mua kho va mua
mua, dién ndng du vao mua mua. Gid cao
diém duoc quy dinh tir 9h30 dén 11h30 sang
va tir 17h dén 20h t6i, gio thip diém tir 22h
dén 4h sang hom sau, cdc gid con lai 1a gio
trung binh, ngay chu nhat khong c6 gio cao
diém. Vi biéu gid ban dién theo quyét dinh
s6 5106/QD-BCT ban hanh ngay 29/12/2016
ap dung cho ndm 2017 thi gid ban dién gio
cao diém mua kho (~2800d/kwh) 1a cao vuot
troi so voi cac khung gio con lai
(~610d/kwh) [7]. Do vay, ham muc tiéu (1)
chuyén sang dang t6i wu dién ning gio cao
diém mua kho nhu phuong trinh (3) sau day.

Ly

T
Elf =Y Ef* =% N1, = max 3)

i=l i=1

N,;t, 1an luot 12 cong suat va khoang thoi
gian twongng thir i cia khung gid cao diém
(=1+5).

bé dam béo phét dugc dién nang tdi da vao
gio cao diém thi thoi diém truéc 9h30 hd
phai & muc nudc dang binh thuong
(MNDBT), do vay cac khung gio khac trong
ngay ho sé& tich nudc dé hd dat MNDBT cho
ngay phat ké tiép. Diéu nay s& ¢ loi vé mit
cong suét va dién ndng so véi viée van hanh
hd tor muc nuwéc chét (MNC) 1én dén
MNDBT [2]; [4], nhat 1a ddi véi cac tram
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thuy dién c6 cot nudc thép. Viéc ha muc
nude hd cudi gid cao diém thir hai (lac 20h)
xudng bao nhiéu can cin cir vao luu lugng
nudc dén hd cia ngiay héom sau (Hinh 1).
Nhu vay, dé van hanh duoc nhu trén doi hoi
phi co du bao chinh x4c lru lwgng nuée dén
cia ngay hom sau.

Pé c6 két qua du bao chinh xdc can c6 tram
do thiy van, nhung thong thuong cac TTD
nho khi xdy dung khong cod cac tram do thuy
van trong luu vyc nén viéc du bao gip khod
khan. Mat khéc, trong thuc té van hanh thi
cac thang mua kho luu luong thay doi rat it
trong thang nén c6 thé vira can cir vao luu
lugng ciia ngay hom trudc két hop viéc do
muc nude hd, theo ddi thong bao du bao khi
tuong dé c6 duoc két qud du bao dong chay
hop ly.

Gia su Q* 1a lwu lwong dén sao cho du
tich nudc dé phat toi da cong sudt vao cac
khung gid cao diém (Hinh la) thi, ung v6i
cap luu lwong nay thi myc nudc trong hd
trong mot ngay s€ dao dong tr muc nudc tu
MNC dén MNDBT 1di trd vé MNC (Hinh
1b). Trudng hop luu luong nude dén Q>Q*
thi ho chira khong can phai ha myuc nude vé
MNC & cudi khung gid cao diém thir hai ma
van dam bao phat dugc cong suat téi da vao
cac gid cao diém (Hinh 1c). Khi luu lwong
nude dén Q < Q* thi ho chia khong thé ha
myc nudc xudng téi MNC vao cubi khung
gio cao diém thir hai dé dam bao ngay hom
sau ho tich ddy nudc téi MNDBT (Hinh 1d).
Khi lvu lwong d¢én hd 16n hon luu lwgng 16n
nhit ctia nha may tai thoi diém tuongungthi
cho TTD phat véi cong suat tdi da va giir
muc nude hd luon 6 MNDBT.
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Q (m3/s) phat
_%dr_nai_ _
Q*
tich tich
0t t, ty t, 24h
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MNDBT I
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MNC }+— — —— -|-—|____|___
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] ] ]
0 Y t, t3  ty 24h

A
MNDBT

A
MNDBT

MNC | — —— +—

©)

Hinh 1: (a) So do tich nwéc gio thap diém va trung binh-phat t6i da cong sudt gio cao diém
(QZQ*); (b) Bién thién myc nmieée ho trong ngay khi 0=Q%*; (c) Bién thién mwc nueée hé trong
ngay khi O>Q%*; (d) Bién thién muwc nuwde ho trong ngay khi Q<Q*; O day: t, va t, la khung gic
cao diém; t; va t; la khung gio thap diém va trung binh; Quumax 1d heu heong I6n nhdt chdy qua
nha may thity dién teng véi cot mwede thiét ké. [4]; [5].

Truong hop van hanh theo phuong 4n 2, khi
luu lwong dén nho (Q<Q*) thi muc nudce trong
ho s& bién ddi theo nhur hinh 2 sau day

MNDBT I

MNC

0o % t, t3 t, 24h

Hinh 2: Bién thién muc nuede trong hé khi heu
lwong nwée dén nho, 0<Q". [4]; [5].

Khi ho tich day toi MNDBT ma chua dén gio

cao diém dé huy dong cong suat thitiy theo luu

lwong thién nhién dén nhiéu hay it dé cho nha

may phét theo cong suft tdi thiéu (Nmin), phat

mot t0 may hay phat 16n hon. Nhu véy phan luu
lwong phat dién (Q;) khi hd dat MNDBT hoan
toan phu thudc vao lru lrong thién nhién dén,
néu luu lrong thién nhién dén (Q,) khéng du
phét N,;, thi can cip tir ho ra va thoi gian cip
duoc xac dinh nhu Hinh 3 sau:

A T*¢hy
MNDBT T°ICn:
A [ AN

Zy (Q>Q*{)

|
I

|

MNC [ +—-—

|

I

I

I

I

I
_.|___

I

|

Hinh 3: Bién déi mwc nuwée thuwong luu ho
trong ngay khi lweu wong dén nhé hon e
lwong t6i thiéu cia turbine trong truong hop
hé da tich dén MNDBT. [4]; [5].
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Gia sir ho da déy va con 7~ (h) nita méi dén
gl cao diém, lic nay s& cho TTD phat véi
O,nin trong khoang thoi gian 7,7 (h); gia st luu
lrong thién nhién dén trong ngay khong doi
thi 7;’ xac dinh nhu sau:

0,
Qmin
Sau thoi gian phat 7';° (h) thi durng may va tich

nude tro lai dé& dam bao 9h30 hd s& &
MNDBT.

T, = (4)

Trong cic gio cao diém thi luu lwong phét dién
gdm Q,, cong thém phan luu lwong cip ra tir
hd chtra (Q,). O day, luu lwong cép ra tir hd
vao khung gid cao diém dwoc xac dinh theo
cong thurc (5) sau day:

cli-1

, Vi 3
0, =m1{ma)(gfdf _Q‘ni;o);t'.3600j;(m /) (5)

O day, O, 12 luu luong phéat twong ng voi
cong suat kha dung tai thoi diém thi i, Oy, phu
thudc vao cong suat kha dung (M), Ny phu
thudc vao cot nudc phét dién.

V<1 1a phan dung tich diéu tiét (hiru ich) con
lai & thoi diém thir i-1, V,<"'<V,"¢. Phan dung
tich diéu tiét trong ngay (V,¢) dao dong trong
khoang tur 0 dén 7, tuy thudc vao lugng nude
dén ctua ngiy ké tiép; ¥, 1a phan dung tich hitu
ich thiét ké wng voi MNDBT va muc nudc
chét (MNC) thiét ké. Pé dam bao dau gio cao
diém (9h30) ngay hom sau muc nudc hd s&
duoc tich day thi:

Vit = minlV2 Vs Vi)

i> " tichi+l

(6)

O day, V¢ la dung tich yéu cau dé du phat
cong suit tdi da vao cac khung gid cao diém,
dugc xac dinh theo cong thuc (7):

Vi = max( kdi Qmi;O)T od (7

Vieni+1 12 dung tich nude duogc tich trong toan
bd so gio thap diém va trung binh cia ngay ké
ti€p, dugc xac dinh theo cong thuc (8) sau:
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Vieniv1 = Qis1-13,5 (8)
Cong suat phat dién & mot thoi diém bét ky
trong ngay dugc xac dinh:

N, =9,81.n,, T mfi 0, .H,

)
O day, Q; va N; can dam bao diéu kién rang
budc vé luu lugng cong suat:

Qmin < Qi < dei
Nmin SNIS dei

(10)

(In

Q.3 Qi 180 luot 13 Iuu luong t6i thiéu cia
t6 may va luu lwong kha dung ctia nha may
thuy di¢n, luu lvong kha dung phu thudc vao
cdt nudc phat dién trong khi luu lugng nho
nhat phu thudc vao diéu kién ky thut coa
turbine, yéu cau loi dung tonghop phia ha lru,
yéu cau dong chay méi trudng sinh thai,...va

dei < Qtdmax~
N

s N, 1an luot 1a cong suat t6i thiu cla
t0 may va cong suat kha dung ciia nha may
thay dién, cong suét kha dung phu thudc vao
cdt nudc phét dién.

0,;H, lan lwot 1a Ivu lwong phat dién, cot
nudc trung binh phat dién gio thi 4,

i3 f lan Iuot 13 hidu sudt cla tua-bin, may
phat dién twrong rng & gio thu 1.

Hiéu suat cta turbine 77,, phu thudc vao luu
lwong va cft nude tuong ung & gio thr i. Nhu
vay, viéc lya chon s6 t6 may lam viéc dé dat
duoc dién ndng gio cao diém cling nhu tong
dién nang nhiéu nhat trong ngay ngoai viéc
phu thudc vao luu lugng nudc dén con phu
thudc dang ké vao dac tinh duong ong (quan
hé ton tat cot nude Q-hy,) va dic tinh turbine.
Cot nude phat dién duge xac dinh theo cong
thuec:

H,=Z, _Zhl(Qi)_hw(Qi) (12)
Trong d6, Z, la muc nudc thuong lwu trung

binh cua hd chira & thoi diém thir 1

TAP CHi KHOA HOC VA CONG NGHE THUY LGOI SO 41 - 2017 5



[ KHOAHOC

| CONG NGHE

Zm' :Z(Z):Z(¥j

(13)

Ngoai ra con dam bdo diéu kién rang budc vé
muc nuoc thugng luu cua ho chira:

MNC < Z,, < MNDBT

ti —

(14)

béi véi cac tram thuy di¢n ¢ thuong bac thang
luu str dung cac cong thire tir (1) dén (14), con
v6i 6 ha Iuu bac thang, lwrong nude dén 1a tong
lugng nude xa cua nha may phia trén cong véi
luong nude khu giira. Ngoai ra can xét dén do
“tré” clia dong chdy khi chdy tir ha luru nha
may phia thuong luu vé dén hd chira ciia nha
méy phia dudi, luu lwong chay dén hd ha luu
tai thoi diém t (s) s& bang luu lwong ¢ ha luu
nha may thuy dién phia thuong luu tai thoi
diém t-t (s), voi t 1a do “tr&” do thoi gian chay
truyén trén khu giira.

Khi ¢6 yéu cau vé dong chay méi tnrong hay
yéu cau loi dung téng hop (LDTH) & ha luu, v6i
thiy dién kiéu duong dan thi kru krong nude nay
s€ khong di qua nha mdy thiy dién ma xa tu
tuy én dép thong qua cac congtrinh xa.

béi voi thuy dién kiéu dap, néu luu lwon g xa
mdi truong hay nhu cau LDTH 1én hon lwu
lugng t6i thiéu dé chay mot to may thi cho nha
may van hanh véi cip luu lwong nay. Khi luu
lwong nay nho hon luu lwong tdi thiéu dé chay
mdt t6 may, trong thoi diém tich nurdc sé xa bo
lru Iwong nay ma khong chay may, khi ho da
day thi twong tu tnrong hop phuong trinh (4) &
trén. Khi lru lrong dén 16n hon yéu cau dung
nudce & ha luu thi phan luu lwong duoc cip vao
gio cao diém dugc xac dinh theo cong thirc
(8’) sau:

Vieniv1 = (Qis1-Orpm)- 13,5 (8”)

O day, tri s6 13,5 la tong s6 gio ciia cdc khung
gio' thdp diém va cao diém tinh tir khung gio
cao diém thir 2 (17h dén 20h) dén khung gio
cao diém thir nhdt cia ngay hém sau (9h30
dén 11h30).

2.1.2. Phuwong dn 2

Déi véi phuong an van hanh nay, cho TTP
phét t6i da cong suat vao gio cao diém, khi
lwrong nude dén it thi lay mréc tir ho dé phat
dién dén khi hd vé dén MNC, nhu viy trong
ngdy tiép theo muc nudc hd co thé chua dat
dén MNDBT trude 9h30 néu lrong nude dén
nho. Nhu vdy mé hinh toan twong ty nhu ddi
véi phuong an 1, tuy nhién phuong trinh (6) sé&
chuyén sang dang (6”) nhu sau:

Ve = min(V:7,,) (6)
Khi str dung phwong trinh (67) c6 nghia 14 néu
thiéu mrde thi hd s&tiép tuc ha myc nudce (co thé
dén MNC) dé cép nudc vao khung gid cao diém.
Nhu vay, khi van hanh theo phuong én nay thi
ot nurde phét dién s& thap hon phuong an 1.

2.2. Péi twong ap dung

Déi twong 4p dung 1a bac thang thuy dién
Krong N6 2 & 3, day déu 1a cac tram thuy dién
nho co hd diéu tiét ngay, dwoc ap dung biéu
gia chi phi tranh dugc khi ban dién. Thuy dién
Krong N6 2 va Krong N6 3 1a hai trong cac du
an thuy dién bac thang trén song Krong No6.
Song Krong N6 1a nhanh cép 1 cia song
Srepok. Dong chinh song Krong N6 bét ngudn
& ving nti ¢6 do cao trén 2000m. Tl ngudn
vé, sobng chinh chay theo cic huéng Pong
Bic-Tdy Nam, Pong Nam-Tay Béc réi hop
luu voi song Krong Ana tao thanh song
Srepok. Luu vuc Song Krong N6 c6 chung
duong lwu véi luu vuce song Dong Nai ¢ phia
Nam. Bién gi61 Cam Pu Chia & phia Tay, luu
vuc song Cai, luu vuc song Ba ¢ phia Pong va
lru vuc séng Krong Ana ¢ phia Bic. Tong
dién tich luu vyc song Krong No 1a 4620km’,
chiéu dai song 156km [8].

Cong trinh Krong N6 2 1a bac thang trén (Hinh
4), duoc khai thac dang dap ké& hop duong
ham dan nude dé tao cot nude: Tuyén dap co
vi tri dia 1y 108°17°05” kinh d6 Dong va
12°12°32” vi d6 Béc, thudc xi Krong NO,
huyén Lik, tinh Pak Lik. Tuyén nha may nam
0 ha luu dap 5,9km vé phia ha luu.
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TD KRONG NO 2

VHI=1,36 TR M3 TDKRONG NO 3

VHI=0.87 TR M3

MND B=620.00

MN DBr=55.00M

Hinh 4: So d6 khai théc bic thang thiyy dién
Krong N6 2&3.

Cong trinh Krong N6 3 1a bac thang dudi, dugc
khai thac dang dap: vi tri dia Iy 108°20°25” kinh
d6 Pong va 12°14°45” vi @6 Bac. Vi tri tuyén
dap Krong N6 3 cach tuyén dép Krong N6 2
khoang 13km vé phia thurong luu.

Céc tai litu dau vao phuc vu tinh toan mo
phong bao gdm: chudi dong chay ngly dém,
quan hd chtra, quan hé muc nuée ha luu, quan
hé ton that cdt nudc trén tuyén ning luong,...

3. KET QUA NGHIEN CUU VA THAO
LUAN

Céc truong hop tinh toan dugc dua ra gdbm:

- Truong hop 1: TTD Krong N6 2 phat theo
phuong én 1; TTD Krong N6 3 pha theo
phuongan 1.

- Truong hop 2: TTD Krong N6 2 phat theo
phuong én 1; TTD Krong N6 3 phdt theo
phuong an 2.
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- Truong hop 3: TTD Krong N6 2 phat theo
phuong 4n 2; TTD Krong N6 3 pha theo
phuongén 1.

- Truong hop 4: TTD Krong N6 2 phat theo
phuong én 2; TTD Krong N6 3 phéa theo
phuong én 2.

Trong céc truong tinh toan, thoi doan mo
phéng van hanh dugc coi 1a trung pha gitra hai
tram do kénh xd thuy dién Krong N6 2 x4 truc
tiép vao hd Krong N6 3. Mat khac, do gia ban
dién gid cao diém mua kho cao vuot trdi so
voi1 cac khung gio con lai nén véi luong nudce
nao d6 s& wu tién str dung tbi da dé phat vao
gio cao diém, cac khung gio con lai s& tich
nuée vao hd, néu hd day sé& cho TTD lam viée
voi luu lugng thién nhién hoac Q. Trong
pham vi bai b4o nay, gia tri hiéu suét cia TTD
duoc lay 1a hiéu suét binh quén, gia tri nay lay
tr ho so thiét ké ky thuat-BVTC va hd so
trang thau thiét bj. Nhr vay hé sd cong suét
8,7 cho tat ca cac thoi doan tinh toan.

Két qua tinh toan mo phong sir dung chudi
dong chay ngay tir nim 1977 dén 2014 cho t6
hop Krong N6 2-Krong N6 3 theo 4 truong
hop néu trén duoc thé hién trong Bang 10 va
Béng 11 sau day.

Bang 1: Két qua md phéng van hanh lién hé Krong N6 2&3 cho tirng phuwong an

, Bon KN2-PA1 KN2-PA2
T Thong so vi | KN2- | KN3- | KN3- | KN2- [ KN3- | KN3-
' PAI PAl PA2 PA2 PAl PA2
Dién nang trung binh | tiéu |00 12 | oaaag | 64312 | 107067 | 67.046 | 67,023

1 | nhiéu nam Fo kwh
Dién ndng cao diém | triéu | ¢, 4918 4923 8276 4943 4946

2 | muamua kwh
Dién nang trung binh | iy | 0ol g c0r | 9566 | 16598 | 9618 | 9585

3 | muamua kwh
Ditn nang thap diém | tiéu | 54 | 4500 | 4504 | 7820 | 4527 | 4512

4 | muamua kwh

Dién ning cao diém | triéu
s | mia kho kwn | 32301 | 19,446 | 19,675 | 32,420 | 19,786 | 19,989
Ditn nang trung binh | tiéu | »gees | 17751 | 17567 | 28760 | 19427 | 19,282

6 | muakho kwh
Dicn ning thap diem | tiCu |5 505 | ¢ 8077 | 13,193 | 8745 | 8709

7 | muakho kwh
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Bang 2: Tong hop két qua mé phéng van hanh lién ho Krong N6 2+3

TT Thong sb nang lugng Don vi THI TH2 TH3 TH4
1 |Dién nangtrung binh nhiéu nim Eo |triéukwh 171,480 | 171,444 | 174,113 | 174,090
2 |Pién nang cao diém moa mua triéukwh 13,192 13,197 13219 13222
3 |DPién ndngtrung binh mua mua triéukwh 26,239 26,201 26216 26,183
4 |Dién nangthip diém mua mua triéukwh 12354 | 12339 12347 | 12332
5 |Pién nang cao diém mua kho triéukwh 51,747 51976 52,206 52,409
6 |Dién ningtrung binh mua kho triéukwh 46,634 46,450 48,187 48,042
7 |Pién nangthép diém mua kho tri¢ukwh 21314 | 21281 | 21938 | 21,902
Doanh thu trung binh nhiéu nam
Gia ban dién theo quyét dinh
8 [5106/Qb-BCT ngay 29/12/2016 ép 220,404 | 220,895 | 223,034 | 223,474
dung cho 2017 ty dong

Tu Bang 10 va Bang 11 cho thdy, khi ho
Krong N6 2 (KN2) ¢ thuong lru thay dbi
phuong an van hanh tir 1 sang 2 thi khong lam
thay d6i nhiéu san lwong dién cia chinh cong
trinh nay (dién ning cao diém mua kho ting
nhe) nhung 1am thay ddi dang ké san luong
dién cua Krong N6 3 (KN3) & ha luu. Do vay
KN2 vén hanh theo PA2 s€ mang lai hiéu qua
cao hon cho hé thong bac thang KN2-KN3.

Tuong tu nhu vay, viéc thay doi phuong an
véan hanh tir 1 sang 2 ciingkhong 1am thay doi
nhiéu dién ning ciia KN3, chi ting nhe san
lwong dién cao diém mua kho. Nguyén nhan
mot phén do ¢Ot nudc cua KN3 thép nén viéc
dién ning ting thém do ldy nudc tir dung tich
hitu ich khong 16n hon nhiéu luong dién ning
mét di do cot nude bi ha thép.

vé téng thé, viec KN2 van hanh theo PA2 sé&
mang lai 1oi ich 16n hon cho béac thang, diéu
nay 1a co thé duoc giai thich do viée sir dung
dung tich hitu ich s& ting dwoc nhiéu dién
nang hon do san luvong dién giam do mat cot
nudc. Pong thoi khi KN2 van hanh theo PA2
s& 1am cho lwu lwong phat dién chay vé KN3

twong ddi diéu hoa nén KN3 sé& chi can diéu
tiét khu gitra.

Nhu vay truong hop 4 (ca KN2 va 3 van hanh
theo PA2) s& cho doanh thu cao nhét khi ban
dién theo gia ban quy dinh trong biéu gia chi
phi tranh duoc nam 2017 [12], phuong an van
hanh nay vira dam bao khong phai x4 thura do
sai s& du bao thily van. Ngoai ra khi van hanh
trong truong hop nay, khi du bao c6 mua 16n
thi hoan toan tan dung lugng nudc trong hd
khi ha thép muc nude dé don mua.

4. KET LUAN

Bai bao da tdp trung nghién cuu dua ra hai
phuong 4n van hanh phu hop cho cac hd diéu
tiét ngiy 4p dungbiéu gia chi phi tranh dugc. Tir
do xay dung thuat toan va dp dung cho bac thang
thuy di¢gn KN2-KN3 trén dong song Krong No.

Két qua mo phong van hanh cho thay c hai ho
déu van hanh theo phuong 4n 2 s& mang lai
hiéu qua cao cho hé thong bac thang, Trudng
hop van hanh lién h6 s& mang lai hiéu qua cao
hon khi xét cac ho lam viéc doc 1ap nhau. Kién
nghi chon phuong thitc van hanh 2 cho cé hai
cong trinh./
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