BAI BAO KHOA HQC

NGHIEN CUU LUA CHQN TIEU CHUAN TOI UU VAN HANH HO CHUA
BAC THANG THUY PIEN LAM VIEC TRONG HE THONG DPIEN LUC

Ho Ngoc Dung1

Tém tit: Bai bdo gioi thiéu két qua nghién cueu lya chon ham muc tiéu dp dung cho bai todn vian
hanh 16i wu hé théng bdc thang thuy dién lam viéc trong hé théng dién luc. Péi voi hé théng dién
chi phi ciia hé théng khong chi & tong san lwong dién phdt ra ciia nha mdy dién ma con kha néng
tham gia can bang phu tdi ciia hé théng va hiéu ich cia tram thiy dién trong viéc tham gia can
bang céng sudt ciia toan bg hé thong dién. Dé xudt mot tiéu chudn t6i wu cé xét dén yéu té tham gia
can bang phu tai dién ciia hé thong sé phix hop hon khi gidi quyét bai todn vin hanh téi wu cdc cong
trinh thity dién. Két qua tinh todn va phdn tich nham lam ré viéc sir dung tiéu chudn t6i wu trong

tinh todn vén hanh hé chira cdc cong trinh thuy dién lam viéc trong hé tho”hg dién.
Tw khoa: Hoa Binh, Son La, Quy hoach dong, Bdc thang thiiy dién.

1.MOPAU

Dinh hudng phat trién ngudn dién Viét Nam
cia Tong so dd VII thi trong thoi gian sip téi
tong cong suét lap may cua toan hé thong dién
dugc quy hoach: nam 2020 1a 60.000 MW trong
d6 thity dién bao gom thuy dién cong suat 16n
hon 30MW va thay dién tich ning chiém 36%
(Quyét dinh sb 428/QD-TTg, 2016).

Pé dép mg nhu ciu trén, ngoai viéc phat trién
ngudn dién, trao d6i va nhap khau dién ning thi
viéc nang cao hi€u qua khai thic cdc nha mdy
dién hién c6 dic biét 1a nang cao hi¢u qua khai
thac cic bac thang thuy dién cd ty trong cong
sut 16n s& mang lai hiéu qua kinh té rat 1on cho
h¢ thong dién. Mot trong nhitng bién phép c6 thé
thyc hién mang tinh kha thi cao dé khai thdc dién
ning c¢6 hiéu qua d6 1a van hanh tdi wu cdc nha
mdy thuy dién dya trén cdc mo hinh tinh todn tdi
uu c6 thé tang hiéu suat vé mat dién ning hang
nam cua tram thuy dién 1én 3-6%.

Ngay nay voi viéc phét trién cua nhiéu mo
hinh tinh todn, d4 c6 nhiéu mo hinh tdi uu tng
dung trong van hanh hd chua thuy dién.O Viét
Nam cdc md hinh v4n hanh hd chira thay dién
cha yéu dugc tap trung giai quyét bai todn dam
bao an toan cong trinh va chdng 1ii cho ha luu,

! Truong Dai hoc Thuy loi.

ddi voi mia can thuong st dung ti€u chuéan dién
ning cung cap cho hé théng 1a 16n nhat. Tuy
nhién, d6i v6i hé théng dién thi chi phi ciia hé
thong dién khong chi 1a dién ning ma ca viéc
thay thé t6i da cong suat 1ip mdy cia cdc tram
phat dién khac (nhiét dién) cta hé théng vO1 muc
dich 1am giam cong suét lap dit cho hé thng.

Dé c6 thé ung dung cdc md hinh tdi wu trong
van hanh hd chtra thi viéc xdc dinh tiéu chuin
dé thuc hién céc bai todn toi wu 12 hét stic quan
trong. Trong bai bdo nay, tic gia su dung mod
hinh thuat toan quy hoach dong dé nghién ctu
tmg dung véi céc tidu chuan tdi wu trong van
hanh bac thang ho chira thuy dién song Pa véi
so d6 hai bac 1a Son La - Hoa Binh dé tir d6
phan tich lga chon ti€u chuén van hanh hop ly.

2. THIET LAP BAI TOAN VAN HANH
TOI UU BAC THANG THUY PIEN

2.1. Co sé khoa hoc

Co s khoa hoc cuia bai todn van hanh tbi vu
ciia hé thong bac thang thuy diénloi dung tong
hop duoc xac 1ap theo ham muc ti€u. Ham muc
tiéu toi wu loi dung téng hop ngudn nudc vé
nguyén 1y chung 1a ham da muc ti€u lgi ich.
Ham tong quat nhat c6 thé 1a loi ich tong hop
d6i v6i nén kinh té qudc dan 1a 16n nhat. Hodc
c6 thé 1a téng ton that dbi voi cdc ho huong loi
va hé thong dién 1a nho nhit khi khong dap tng
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dugc mirc dam bao thiét ké cua céc cong trinh
tham gia loi dung tong hop ngudn nudc. Trong
ndi dung nghién cuu, tic gia st dung hai ham
muc tidu dé so sanh: t6i da vé hiéu ich ning
luong phét dién va ti da téng luong dién cung
cap cho hé thong trong diéu kién ddp ung céc
yéu cau rang budc ciia cic ho dung va sir dung
téng hop ngudn nudc.

Trong d6:

B - Tong loi ich dién ning thu duoc trong
sudt thoi gian véan hanh T;

E - Téng dién ning phat duoc trong sudt thoi
gian van hanh T;

j - Thoi doan tinh todn dwgc phan chia dbi
v6i thoi khoang thoi gian tinh toan.

i - La tht ty hd chira trén hé thdng bac thang,
phén theo thir tu tir thugng ngudn xudng ha ngudn.

E; ;- Dién ning cua ho th i tai thoi doan tinh
toan thu j;

Vij—Vijoa

Ci; - don gid di¢n nang trung binh thoi doan j
baci,d/kWh;

bién nang cua hd thir i tai thoi doan tinh todn
thir j xdc dinh theo cong thuc (2) va (3):

E; =N XAt (2)

s s,

= ™ <Nkd 3
Ni,j 9’81XniXQ1,JXHi,j_Ni,j (3)

N;; - cOng suat phét dién trung binh dat duoc tai
thoi doan j ctia tram thay dién gén voi ho thir i;

At - khoang thoi gian tinh bang (gid) ciia mdi
thoi doan tinh toén thi j;

25 - luu luong trung binh qua nha mdy tai
thoi doan j ctia tram thiydién gan véi ho thu i;

;- hidu suat téng hop tai bac thang thir i
(bao gdm gi4 tri trung binh cta hiéu suat turbin,
hiéu suit may phit);

N,'If Cf— cong suat kha dung cua tram thu i tai
thoi doan j.

Luu luong st dung dé phét dién cua tram
thuy dién bac thang thu i trong thoi doan j s€
xdc dinh tir phuong trinh cén bang nudc viét
dudi dang sai phan:

_ ntn 'k X FE:] x tt
™ =Qi i+ U0, + Qi1 — iy -0 — @i (4)

Trong d6: Q”, Q™

ij » Qip; tuong Gmg la luu lugng
phat dién cua tram thiy di€n bac thir i va tram
béc trén truc tiép trong bac thang (i-1) trong thoi
doan j.

+7.@i_1,;tuong tmg 12 Iuu lwong xa khong
qua phat dién ctia bac thir i va béc trén i-1,trong
thoi doan j.

Q?TJ -lwu lugng dong ty nhién dén cong trinh
khong qua diéu tiét cia bac the i, trong thoi
doan j( néu phia trén c6 ho diéu tiét thi day Ia
Iuu lugng tu nhién do khu giira tao nén).

Qi;- luu lugng ton that cia bac tht i, trong
thoi doan j.

Vi Vij1 tuong tng dung tich ho chira bac
thur i va i-1 tai thoi doan thir j. Dung tich cua cac
hdé chira duoc xdc dinh theo duong quan hé
dung tich va myc nuéc thuong Iuu hd chua: Vi;
=1(Z)

Cot nuodc trung binh tai thoi doan j cua tram

thily dién gan véi ho chira thir i:
TL HL

Hij=% =% i7", ®)

2T ‘ X Lt et el

Trong d6: =, j Ia muc nudc ho thir i tai thoi

YV ACTEN . . ,
doan j ;7i, j 1a muc nudc ha luu tai tram thuy
dién gan voi ho thi i tai thoi doan tinh todn thi j
phu thuéc vao luu luong xa xuéng ha luu va
muc nudc thuong luu hd bac thang dudi do
nuée dénh.

Ton that cot nude tai cong trinh thu i, phu
thudc vao Iuu lugng phat dién: hy, = f (Qf"?)

Cdc diéu kién bién va cdc gioi han:

+ Luu luong xa xuéng ha luu & bac thwr i,
thoi doan j khéng nho hon Iuu lugng yéu cau tdi
thiéu ha luu theo diéu kién duy tri dong chay
mdi truong hodc nhu ciu cﬁp nudc ha luu Qlyj :

Qi + O = o (6)
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+ Diéu kién gidi han lam viéc cua turbin tai
bac i thoi diém j
min TD max
Qi =0 =0Q; (7
min

Luu lugng t6i thiéu Q]

vao loai turbin. Luu lugng ti da qua turbin
Q"™ dugc khong ché boi dic tinh van hanh cia

cua turbin phu thudc

turbin va mdy phat dién & bac thu i, luu lugng
qua turbin bi gi6i han boi cong suat kha dung
(cOng suat cong tac gidi han cua tram thuy dién
i & thoi diém j), tuy nhién diéu kién rang budc
nay trong thuat todn toi wu khong phai dé loai
bé ma dé tinh dién nang. Khi Q" > Q[? thi lay
Q{?= 0 khi d6 tir phuong trinh can bing d¢ tinh
QF i Diéu kién can béng Ivu luong con can luu
y tit ca thanh phan vé phai phwong trinh (4)
phai 16n hon hoic bang 0:

+ Diéu kién giéi han vé& myc nudc:
" =2 sIhT (8)

Zi'f‘ja" muc nudc cao nhét cua hd chtra i & thoi
doan j, c6 thé 1a muc nudc dang binh thuong
hodc myc nude trude 1i. Z'"1a myc nuée thap

nhit hd chira cho phép, c6 thé duge khdng ché
do nhu cau cta cdc nganh tham gia lgi dung
tong hop ngudn nudc hodc 1a muc nudc chét
ctia hd chira.

2.2. Ché d9 lam viéc trong h¢ théng dién
va hi¢u ich dién ning

Nhiém vu cic tram phat di¢n 1a dam bdo can
bang ning lugng cua hé théng dién. Dbi véi cic
tram phat dién c6 kha ning diéu tiét thi vi tri lam
viéc ctia ching trén biéu db can bang nang lugng
cac thoi ky 1a rat quan trong. Do d6 dé danh gid
ché do diu tiét ti wu ctia hé thong can sir dung
tiéu chuan hiéu ich dién ning 16n nhét (1) trong
d6 viéc xac dinh gia tri dién nang phu thudc rat
nhiéu vao vi trf 1am viéc cta cic tram thuy dién
trong cin bang ning lugng trén biéu d6 phuy tai.
Ché d6 lam viéc cua tram thiy dién phu thudc
vao vi tri cua né phai ddm nhén trén biéu dd phu
tai va phan bd niang luong trong cic thoi ky. Nhur
vdy, t6i uu don thuan dién ning (tong dién ning
hoac téng dién nang mua kiét) thu dugc cia cic
tram thiy dién nhu céc tac gia trudc day thuong

1am khong hoan toan hop 1y vi khéng xét dén ché
d6 lam viéc cua cac tram phat dién trén biéu dd
can bang cong suat ctia hé thong.

Thong thuong can cu vao dién nang dam bao
clia cdc tram phat dién nguoi ta tién hanh can
bang tdi wu vi tri 1am viéc cua ching trén bicu
d6 phu tai ctia hé thong & céc thoi ky dién hinh
nhung khi tinh todn van hanh tbi uu lai tinh theo
tiéu chuan dién nang khai thic 16n nhit ma
khong danh gia hi€u ich thyc su cua ching trén
biéu d6 phu tai. Mat khac, viéc cin bang cong
suat chi tinh cho mot s6 ngay dién hinh trong
nam trong khi sy bién d6i phy tai giita cic ngay
trong tuan ciing khéng duoc xét dén.

Ngay nay theo co ché thi truong, Co quan
diéu tiét dién luc dua ra céc co ché dé dam bao
cin bang phu tai cho hé thong bang cich quy
dinh gi4 dién nang chung va gid cong suat sir
dung trong tung trong cic gio trong cic ngay
cia tung thang trong niam (Quyét dinh s6
86/QD-DTDL, 2016). Piéu nay dan dén diéu
hanh tdi uu ciia hé thong ho chira bac thang thuy
dién phai dua trén tiéu chuan doanh thu tir viéc
ban dién (hay con goi 1a hiéu ich dién nang) 16n
nhét thong qua gid dién ning bao gdm gid cong
suét G, trong cong thirc (1).

Pé xdc dinh gid trung binh dam nhan cong
suét trong ting thdng can thiét phai xac dinh vi
tri 1am vi€c cua cdc tram phat dién trén can béng
phu tai dién. Trén biéu dd phu tai ngay cta ting
thang tinh todn trong ndm ta xay dung dudng
lity tich cua biéu d6 phuy tai ngay hinh 1 va trén
co s& d6 xac dinh vi tri lam viéc ctua TTD khi
biét dién ning c6 thé bao dam tir ngudn nudc va
cong suét kha dung ctia TTD.

Cong suit kha dung cta TTD phu thudc vao
cOt nudc cong tac cua turbin, né bi han ché boi
dac tinh turbin dugc xdc dinh trén duong dac
tinh van hanh cua to may:

NE-'T = min (N!"‘_ Ni-ﬁ-"h)

Ny j) heh = 981.Q (. /) her. Hy (1 j). G TB.(mf.zi  (9)

Nihjh - cong suat han ché do turbin cia TTD
thir i & thoi doan j.

Qihjh— Iwu Iwong han ché do turbin ciia TTD

thtr i & thoi doan j phu thudc vao cdt nude. Voi
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turbin francis luu lugng nay duoc ldy trén
duong han ché 95% cong suét turbin, d6i véi
turbin khdc 1dy theo duong dic tinh d6 md 16n
nhit ctia cdnh hudéng nudc.

(TB - hiéu suit turbin xdc dinh trén duong
dac tinh turbin phu thudc vao cot nudc va luu
luong phét dién; {ms - hiéu sudt mdy phat dién
lay theo dic tinh méy phit.

zi- sO to mdy ctia TTD bic thtr i trong bac thang.

T) A EID1213 1418202224
Hinh 1. So hoa xdc dinh vi tri lam viéc
cua TTD va don gid cong suat

Biét vi tri 1am viéc ctia TTD trén biéu dd phu
tai ta c6 thé xdc dinh duoc loi ich dién nang phu
biéu do phu tai ngay trong tuan ciia TTD (doanh
thu tir dién nang) la:

24
B, = Z Nip At Sip .
i=1 (10)

Trong do: Nj, - phin cong suat cong tic ciia
tram thuy di¢n trong giod thir i ciia ngay tinh todn,
n 12 cdc ngdy trong tuan: ngay lam viéc, ngay thir
bay va ngay chu nhat, S;, - tuong tng la don gia
dién ning trong gid thir i ctia ngdy n trong tuin,
At =1 gio¢ - khodng thoi gian tinh todn.

Gi4 dién ning bao gém hai thanh phan: gia
dién nang chung va gi4 ban cong suat (gia theo
dién nang):

Sin = S'Eu + SEu

Trong do: an - gia dién nang chung; S

(11)

T - gid

i,n
bén cong suit tinh theo dién ning.

Gia dién ban dién trung binh ngay trong
thang hodc trong khoang thoi gian tinh todn
tuong trng voi cac thang tinh theo cong thuec:
Buz 6.3 g+ Bpr.ny + Byey- Ny

(12)
Zn, . E,

Trong d6: Bnz-6: M1-g: Bns:

twong tmg 14 doanh thu dién ning va s6 ngay

c_

ij —

ne: Boeys negy

lam viéc trong thang, doanh thu di¢n nang ngay
thir bay va so ngay thir bay trong thang, doanh
thu dién ning ngay chi nhat va sb ngay chu
nhat trong thang; =™ - s ngay trong thang tinh
todn; E; - dién ndng phat di¢n trong ngay; C;; -
don gia trung binh ban dién thoi doan j cia bac
thr i,n6 phu thudc dién nang trung binh ngay
trong thoi doan va cong suat kha dung.

2.3. Ung dung bai toan vin hanh tbi wu
cho bac thang Son La - Hoa Binh

bé giai bai toan tdi vu cdc ham muc tiéu (1)
va (1’) tac gid stt dung md hinh ti wru voi thuat
toan quy hoach dong (DP) (Ha Vin Khéi, nnk
2013; Phé Plic Anh, nnk 2007; Ha Van Khdi,
nnk 2003).

St dung phan mém dugc xdy dyng trén co s&
thudt todn quy hoach dong cho md hinh diéu tiét
phét dién tdi uu cho hé théng bac thang séng Pa
v6i 2 hd nghién ciru 12 Hoa Binh va Son La dé
xdy dyng cdc duong qud trinh myc nudc tdi wu
cdc nam trong liét ndm lich stt. Luu lugng xa
qua céc hd Ban Chat, Lai Chau duoc 14y tir két
qua tinh todn thily ning trong cic hd so thiét ké
giai doan Thiét ké ky thuat (TKKT). Tai liéu
dong chay sir dung trong tinh todn gdm 104 nim
thity van tir 1902 dén 2006. Ludi trang théi thoi
gian tinh todn 1dy ho chia Hoa Binh dé phan
chia. Tryc khong gian 12 myc nudc hd Hoa Binh
duogc chia vdi khoang cach AZ = 0,2m, hd Son
La AZ =0,5m.

So d0 bac thang thuy dién séng Pa thé hién trén
hinh 2, trong d6 cic thuy di¢n Ban Chat va Lai
chau khong nam trong so d t6i wu nghién ciru.

e
5.am Mn
Song Da
—”' i A
< o
LAT CHAU S PN il
i ‘ PR “
R 3
e |
QKG
1
1 SO La Zx
| 't = @l o,
I o5e
2 HOA BINH Zx
| @ = Qi e

Hinh 2. So do bdc thang mo hinh
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3. KET QUA TINH TOAN
Két qua tinh toan theo 2 phuong 4n ham muyc
tiéu cho ¢ bang 1.
Bing 1. Két qua tinh todn diéu tiét toi uvu
bac thang hé thiy dién Son La - Hoa Binh

TT | Chitiéutinhtodn | Hoa |Son La| Codng
Binh
Theo TC Bmax
1 |Pién nang (10°kWh) |9.702 | 11.195 | 20.897
2 |Loi ich (10° VND 33.614
Theo TC Emax
1 |Pién nang (10°kWh) | 9.551 | 11.402 | 20.953
2 |Loiich (10° VND) 33.556
Theo ho so TK
1 |Dién nang (10° kWh) | 9.282 | 10.505 | 19.787

Tur két qua tinh todn cho thiy rang dién ning
trung binh nam tinh véi li¢t 104 ndm theo tiéu
chuan diéu khién t6i vu c6 thé mang lai hiéu ich
tang thém khoang 5% so véi thiét ké. Su chénh
Iéch dién ndng trung binh nam gitta hai tiéu
chuan 1a 56 triéu KWh (0,27%), tuy nhién hiéu
ich kinh té cho hé¢ thong lai ting 58 ty dong
(0,17%). Xét vé ty 1& % chénh léch gitra hai tiéu
chuan tdi wu 1a khong 16n vi thyc chét chua xét
dén kha ning thay thé cong suit lip dit ciia toan
hé¢ thong dién ma cha yéu do anh hudng boi
cong suat kha dung (cong suat han ché) cua
tram thuy dién do cot nudc thép hon cot nudc
tinh todn thiét ké.

Trén hinh 3 va hinh 4 thé hién qua trinh dién
bién muc nude hd Son La va ho Hoa Binh trong
nim twong Gng tan suét thiét ké.

215
210
205

200
== Bmax

1% =s—Emax

190

Murc nuwée [m]

185
180

175
15/06 15/07 15/08 15/09 15/10 15/11 15/12 15/01 15/02 15/03 15/04 15/05 15/06

Théi gian
Hinh 3. Puong qud trinh muwec nude t0i wu ndm
thiet ké (Ptk) ho Son La theo hai tiéu chuan.

== Bmax ==Emax

Mucnudce [m]

Q0
85

8
15/08 15/07 15/08 15/09 15110 15/11 15/12 1507 15/02 15/03 15/04 15/05 15008

Thei gian
Hinh 4. Puong qud trinh muc nude t0i wu ndm
thiét ké (Ptk) ho Hoa Binh theo hai tiéu chudn

St dung mo hinh tinh todn kiém tra theo 2
tiéu chuin loi ich doanh thu do ban dién 16n
nhit va dién ning trung binh nhiéu nam. Trich
dudng qud trinh myc nude cua hd Son La va hd
Hoa Binh nam ki€t tan suat thiét ké (1931-1932)
trén hinh 3 va hinh 4. T cdc hinh nay ta dé
nhan thiy rang trong khoang thoi gian tir 15/8
dén 30/3 mic dir tinh theo hai tiéu chuin nhung
duong qué trinh muc nude thoi ky niy gan nhu
tring khit nhau. Trong thoi gian con lai bat dau
tir 1/4 dén15/8 ndm sau méi c6 sy sai khdc. Muc
nude hd Son La tinh theo tiéu chuén téng hiéu
ich dién nang (B) chi vé mic 180m cudi mua
kiét. Néu tinh theo tiéu chuan tong dién ning
16n nhat (E) thi hd Son La ¢ thé vé myc nudc
chét 175m. Quy luat nay ciing tring khop véi
duong qua trinh myc nudc cua hé Hoa Binh.
Theo tiéu chudn B —max muc nudc hd Hoa
Binh ndm kiét tan suat thiét ké vé mic 97,0m ,
trong khi theo tiéu chuian E —max thi myc nudc
cubi mia kiét v& mirc 94,0m. Quad trinh thay doi
muc nude hod theo hai tiéu chuan ndi trén ciing
hoan toan tuong tu cho cdc ndm thuy van khéc.

Trén céc hinh 3, 4 d& nhén thiy ring duong
muc nudc cdc hd néu tinh theo tiéu chuan hiéu
ich nang lugng (B) 16n nhit cao hon trudng hop
tinh theo tiéu chuan tong dién niang 16n nhét. C6
nghia l1a ¢t nudc phat dién clia cic tram cao
hon va do d6 cong suit kha dung cda cic tram
thuy dién ciing cao hon (hinh 7).
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1 2 3 4 5 ] 7 8 9 0 11 12

Théng
Hinh 5. Biéu do phu tai nam lon nhdt Pmax’
nam 2020 ( theo Tong so do VII)

Su khéc nhau v& muc nudc va do dé khdc
nhau vé cot nude va cong suat kha dung khi tinh
theo tiéu chuan Bmax va Emax c6 thé giai thich
boi ¢ thoi ky cang thang cua phu tai (thdng
4+thang 8 hinh 5) don gid cong suat 1on (Gij)
16n nén phuong 4n cong sudt kha dung 16n trong
thoi nay s€ ¢ loi. Vi vay vao thoi ky muc nudc
hd thép dén murc cot nude phét dién nhd hon cdt
nudc tinh todn (Hy) phuong 4n ning cao cot
nude phat dién s& c6 hiéu qua kinh té do thanh
phén ting gid cong suit trong gid ban dién C;j.
Ngoai ra, viéc ting cong suat kha dung trong
thoi gian nay s& giam chi phi cho hé thdng vi
day 1a thoi ky bat 1oi nhit trong cn bang phy tai
ma trong biéu gid dién canh tranh ciing chua
duoc tinh dén.

Trén céc hinh 6 thé hién dién bién tong cong
suat kha dung cua thiy dién Son La va Hoa
Binh trich xudt két qua tinh todn mot s6 nim
trong liét thily vian nghién ctru. Két qua cho thiy
khoang thoi gian tir thing tu dén thing 8 tong
cong suit kha dung cua hai hd déu giam va
giam sdu nhat xudng con 3100 MW trong khi
téng cong suat lap mdy ciia ca hai TTD 1a 4320
MW (giam ~30%). Trong khi vao cac thang 6, 7
nhu cau phu tai rat 16n so véi cdc thang khic
trong nim, dong chay vé hd twong dbi 1n
nhung cbng suat kha dung lai giam nho. T
thiang 8 dén thing 4 nhu cau phuy tai khong 1on,
khong cing thing, khong yéu cau cong suét huy
dong 16n & hai tram thity dién nay thi tong cong
suat kha dung cua ching lai 16n dén téi da.
Nhitng van dé trén gy khé khin cho viéc huy
dong cong sudt dé can bang phy tai cua hé

thong. Py 1 vin dé ma néu sir dung tiéu chuan
téng dién ning 16n nhét thi chua tinh dugc ton
that do thiéu hut cong suat cta hé thong thoi ky
nay. Diéu nay din dén c6 thé can phai xiy dung
thém tram nhiét dién mai theo tién do tang phu
tai dién, dan dén ting chi phi cho hé thong dién
luc néi chung.
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Theri gian
Hinh 6. Puong qud trinh cong sudt kha dung
cia TP Hoa Binh+ Son La trong cdc nam
thuy van theo tiéu chudan Bmax
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Thei gian
Hinh 7. Puong qud trinh cong sudt kha dung
cua TP Hoa Binh+Son La theo hai tiéu chudn

Vi vy tiéu chuan t6i wu phai xét dén didu
kién loi ich ciia viéc cén bang cong suat thong
qua gid ban dién thay d6i theo cdc gio trong
ngly va cic ngay trong thang, trong nim. Diéu
d6 thé hién rd trén biéu d6 huy dong nang luong
(cOng suat trung binh) trong niam ciia tram thay
dién Hoa Binh va Son La trong ndm (hinh 8).
Trén biéu d6 thdy rd néu tinh theo tiéu chuan
B—max thi vao cdc thang phu tai hé théng 16n
(thang 6, thang 7) tram thuy dién huy dong dugc
cong suat 16n hon. C6 nghia 1 1am loi cho hé
thong vé mit cong sut.

46 KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 58 (9/2017)



e N AN 1920- Brmax:
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Luwu luwgng m3/s]
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Thei gian
Hinh 8. Puong qud trinh cong sudt phdt dién
hé Hoa Binh theo 2 tiéu chudn
Trén biéu d6 hinh 7 ciing cho thiy néu sir
dung tiéu chuin B—max dé tinh todn diéu tiét
van hanh vao cic thang mua kiét, dau mua I
téng cong suat kha dung s& 1on hon ding ké so

v6i str dung tiéu chuan E—max.

4.KET LUAN

Tir két qua tinh todn cho bac thang thuy dién
Son La - Hoa Binh cho thdy véi cic tram thiy
dién cho nhiém vu cén béng cong suit cua hé
théng (nhiém vu diéu tan) thi tiéu chuin dénh
gia van hanh tdi wu hod chtra hodc bac thang hd
chtra str dung tiéu chuan tong hiéu ich dién ning
16n nhit dé tinh toan s& hop 1y hon nhim giam
chi phi dén muc t6i thiéu cho hé thong dién.

Do thanh phan G;; trong cong thirc (1) trong
d6 c6 thanh phan gid cong sudt va gid ning
luong la bién dong theo co ché thi trudong nén
viéc dp dung ti€u chuidn Bmax can dugc cap
nhét khi co ché mua ban dién c6 thay doi.
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Abtrast:
STUDY ON SLECTION OF OPTIMAL OBJECTIVE FUNCTION FOR OPERETING
CASCADE HYDROPOWER WORKING ON NATIONAL GRID SYSTEM

There were various studies on optimal operation of cascade hydropower. In these studies, the
maximum energy product is a commonly used when developing the optimal model. However,
benefits for electric power system is not only total electricity output of hydropower plants but also
their ability to participate in load balancing of system. In this study, the author developed a model
to calculate the optimal operation of cascade hydropower base on dynamic programming method.
Two objective functions were used in this model. The first objective function is maximum energy
product and the seconds objective functions is maximum revenue of energy including revenue of
availabe capacity. The Son La and Hoa Binh reservoirs were slected as case study. The results
show that optimal operation of cascade hydropower with objective function of maximum revenue of
energy including revenue of availabe capacity is much better for national gird system.

Keywords: Hoa Binh, Son La, Dynamic programming, optimal operation, Cascade hydropower
system
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