|  KHOAHQC (of0] [e] \[e]3]2

NGHIEN CUU PHUONG THU'C PHOI HQP VAN HANH NANG CAO
HIEU QUA KHAI THAC NHA MAY THUY PIEN BAC THANG

Hoang Cong Tuan, Phan Tran Hong Long
Truong Pai hoc Thuy loi

Tém tat: Tai Viét Nam, dén nay hau hét cdc dy an thuy dién da dwoc khai thac. Nhu cau sir dung
dién ngay cang tang cao. Nou()n nhiét dién phat trlen nhanh gdy anh hwéng dén méi truong va an
ninh nang lwong. Su phat trién néng ciia cdc nguon dién mat troi va dién gié lam co cdu nguon
dién thay doi, voi ty trong thuy dién ngay cang giam. Mdt khdc, phu tdi dién thay doi, khéng theo
du bdo truée dday, ma theo hudng bat loi cho thiy dién va viéc huy dong nguon. Thi truong dién
vdn hanh theo co ché canh tranh. Do d6, can cé gidi phdp phit hop nham ndng cao hiéu qua khai
théc nguon thity dién. Bai bdo dwa ra co sé khoa hoc va phirong thire phoi hop vin hanh nham
ndng cao kha ning phat dién cho cdc nha may thiy dién bdc thang, gép phan giam chi phi mua
dién nguon khdc. Nghién ciru dwoc dp dung tinh todn cho hai nha mdy thiy dién bdc thang trén
song Sé San. Nhitng két qua thu dwoc da cho thdy tinh hiéu qua ciia phwong phdp dwa ra so véi
van hanh thuec.

Tir khéa: Thay dién; Diéu tiét dai han; Hé thdng dién, Thi trudng dién.

Summary: In Vietnam, hydropower projects have been mostly exploited. Demand for power is
increasing. Thermoelectricity develops rapidly, affecting the environment and energy security. The
hot development of solar and wind power sources changes electricity source structure, with the
proportion of hydropower decreasing. On the other hand, the electricity demand changes, different
from the previous forecast, in the direction of disadvantage for hydropower and electricity
resource exploitation. Therefore, it is necessary to have appropriate solutions to improve the
operational efficiency of hydropower. The article presents the scientific basis and method of
coordinated exploitation in order to increase the operational efficiency of hydropower for terraced
hydropower stations, at the same time reducing the cost of purchasing other power sources. The
obtained results from application for two terraced hydropower stations in Sesan rivers show the
effectiveness of the methodology compared with the actual operation.,

Key words: Hydropower; Long-term scheduled; Electricity system; Electricity market.

1. PAT VAN BE 2025 va khoang 17% vao nam 2030. Trong khi
do, ty trong cua nhiét dién lai c6 xu hudng tang.

Dén nay, trén cac dong song chinh ¢ Viét Nam e e ) e e
Su phat trién nong cua cac ngudn dién mat troi

hau hét cac du an thuy dién di dugc xay dung. SRR ! NN .
Su phat trién céc nha méy thiy dién (NMTD) V3 d1¢nq gi6 lam cho co cau nguon dién thay doi
trén cing hé théng song thuong khong mang dang ké. Do do, sé 1érr} thay doi vi tri 1‘ém viéc
tinh hé théng, vi tri thuan loi, hiéu qua cao cua cac NMTD trén biéu do phuv tai. Ve p}m tai
thuong duoc xdy dung trude Didu nay di giy dién cua Vi¢t Nam c6 su thay doi dang ké theo
ra mot sé bat cap va lam cho hi¢u qua van hanh  thot gian va khong theo nhur dy bo trude day.
ctia bac thang khong cao. Ty trong nguén thity Su thay do6i cua phu tai theo hudng bat loi cho
dién hién nay kha cao (trén 30%) va dang co xu  thuy dién gy ra kho khan trong viéc huy dong
huéng giam dan, con khoang 21% vao nam D&UOD dién. Mat khac, thi truong phat dién
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chuyén sang thi truong dién canh tranh [1], doi
hoi cac NMTD can c6 nhitng co ché van hanh
thich ung.

Hon nira, do nhu cdu st dung dién ngay cang
cao nén nudc ta dang dbi mit véi nguy co thiéu
dién, nhat 1a giai doan tur 2021-2025 va sau do.
Tir d6 cho thay, viéc nghién ctru giai phap nham
nang cao hiéu qua khai thac ngudn thay dién, tir
d6 giam chi phi mua dién cua cac ngudn khac
va gép phan dam bao an ninh ning luong 14 rat
thiét thuc va c6 ¥ nghia. Pay 1a mot bai toan 16n
dé giai quyét can c6 nhitng nghién ciru sau rong.
Noi dung bai bdo niy 1a mot phan trong D¢ tai
nghién ctru khoa hoc cua nhém Téc gia va cod
lién quan dén cac san pham da dugc cong bd [2,
3]. Bai bao nay s¢ tap trung vao nghién ctru lya
chon phuong thirc phdi hop van hanh cho cac
NMTD béc thang. Pham vi 4p dung tinh toan
duoc thuc hién cho bac thang thuy dién trén
song S€ San v6i hai NMTD Pleikrong va Ialy.

2. CO SO LUA CHON PHUONG THUC
PHOI HQP VAN HANH

2.1. Lya chon phwong phap vin hanh ho
chira thuiy dién

Viéc lya chon phuong phap van hanh cho
NMTD diéu tiét dai han d duoc nhiéu nha khoa
hoc nghién ctru [4, 5]. Tly vao ché do thuy van
va muc do tin cdy trong dy bao thuy van ma co
hai nhém phuong phap dé diéu khién ché do
lam viéc cua TTD: nhom st dung cac mo6 hinh
t6i uu va nhom dung diéu phéi. Cac mé hinh tdi
vu chi phi hop khi ché do thuy vin tuong dbi
6n dinh va thong tin dai han vé thuy van dam
bao do tin cdy. Truong hgp nguoc lai thi nén
ding phuong phap diéu phdi dé giam thiéu anh
huong hau tic dong. Piéu d6 co nghia 1a mot
quyét dinh khai thac hd chira & mot thoi doan
nao d6 s& anh huong dén chi tiéu nang lugng
khong nhitng & thoi doan d6 ma con cua tat ca
cac thoi doan tiép theo trong chu ky diéu tiét,
hay néi cach khac 1a anh huong dén do an toan
cling nhu hiéu qua kinh té cung cap dién ca nim
cua caic NMTD néi ri€ng va cua toan bd hé

thong dién nodi chung. Cho nén khi ra mot quyét
dinh khai thac hd chira & mot thdi doan nao d6
can phai xét duoc anh hudng hau tac dong cia
no.

Déi voi nudc ta ciing nhu nhiéu nude trén thé
gidi thi kha nang du béo dai han vé thiy van
chua dam bao d¢ tin cdy. Hon nira, ché do thuy
vin ctia nude ta lai rit khong 6n dinh. Trong khi
d6, ché d6 lam viéc cuia NMTD lai phu thudc
rat 16n vao diéu kién thuy van. Do do, nén uu
tién chon phuong phap diéu phdi dé van hanh
cic NMTD. Pic diém phuong phap diéu phi
str dung biéu d6 diéu phdi (BDDP) la chi can
dua vao céc thong tin hién thoi va mot ) quy
tac van c6 thé dua ra phuong thirc diéu khién ho
chtra ma can khong sir dung truc tiép luu luong
nude dén. Do 1a wu diém co ban cia phuong
phap diéu phdi trong van hanh hd chia céc
NMTD khi khong biét trude thong tin vé thuy
van. Trong nghién ctru ndy, phuong phap diéu
phéi duoc duoc lya chon dé xidy dung cac
phuong thirc phdi hop van hanh cac NMTD bac
thang. Phuong phép nay khong phai méi nhung
cach thuc tiép can, viéc lya chon tiéu chuén va
phuong phap xdy dung cic vung BDDP khac
nhau tao nén tinh madi va su khac biét.

2.2. Tiéu chuin xdy dung biéu dé diéu phoi

Céac phuong thirc van hanh ho chira thuy dién
déu duoc xay dung trén co so ldy ché do lam
viéc trong nam thiét ké 1am chuan dé khai thac
hop 1y ngudn thuy dién, vira dam béo cung cap
dién an toan cho hé théng va nang cao hi¢u ich
cia NMTD. Do do, trén BDDP c6 vung tuong
g véi ché do nay, c6 thé coi day 1a vung tiéu
chuan hay ving co s¢ cia BDDP.

Trudc day, do thi truong dign doc quyén theo
nganh doc, hau hét cac NMTD déu thudc Tap
doan dién luc. Tiéu chuan xay dung ving tiéu
chuan nay cia NMTD la dién ning bao dam
hodc cong suat bao dam & timg thang da duogc
phan phéi. Chuyén sang thi truong dién canh
tranh, can chon tiéu chuan xay dung ving lam
viéc phit hop nham dam bao vira nang cao hiéu
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ich cho ban thain NMTD vura ddm bdo an toan
cung cap dién, giam chi phi mua dién ctia ngudn
khac, tir d6 1am s& giam chi phi cho hé théng.
Dé thoa man duoc cac yéu td ndy thi tiéu chuan
xdy dung ving lam viéc Gmg v6i ché d6 nim
thiét ké cho cac NMTD béc thang s& duoc tinh
theo (1).

K T
BBT — Z Z Ni.Ahy. gie = 1)

i=1 t=1
> max

Ny = 9,81.m3¢. Qi Hye (2)

Qit = Qenit £ Qnit — Qeeir 3)

Hie = Zyie = Znie — hwit (4)

Npaie < Ni¢ < Niaie ()

Trong d6: BBT : hiéu ich cho c4 bac thang; K:
1as6 NMTD trong bac thang; T s6 thoi doan cia
chu ky tinh toan; Ah;,: s6 gio trong thoi doan t;
git: gia dién NMTD thur i tai thoi doan t theo thi
truong dién; Ny, nit, Q;r, Hye: 1an luot 13 cong
sudt, hiéu suit to may, luu lugng, cot nudc phat
dién cua NMTD thuri tai thoi doan t; Qppirs Qnies
Qssi¢: Iuu lwong tu nhién (hodc luu lugng dén
h6), Ilvu lwong hd chira va luu lwong ton that ciia
NMTD thur i tai thoi doan t; Zyie, Zniies Awit -
muc nude thuong luu, muc nudc ha luu, tén
that cot nuée ciia NMTD thir i tai thoi doan t.
Npgie: cong sudt bao dam cia NMTD thi i ¢
thoi doan t, duoc tinh toan va phan phdi hop
hop 1y theo m6 hinh bai toan van hanh hé thong
[6, 7]. Nygir: cong suat kha dung cia NMTD
thir 1 ¢ thoi doan t. Trong tinh toan bac thang c6
xét dén cac yéu td vé thiy luc, thiy van. Ngoai
ra, phai dam bao tuan thi theo cac yéu cau vé
muc nudc hd, luu lwong vé ha luu trong quy
trinh van hanh lién hd chta va cac yéu cau loi
dung tong hop.

Ddi voi cac NMTD chién luge da muc tiéu bao
gdm cac NMTD 16n, cd ¥ nghia dic biét quan
trong vé kinh té - xa hoi, quc phong, an ninh
va cac NMTD phdi hop van hanh véi NMTD
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16m, c6 y nghia dac bi¢t quan trong. Cac NMTD
nay ¢ nhiém vu dam bao an toan cung cap dién
va tham gia diéu tan cho hé théng. Theo nguyén
tac va phuong phap tinh gia dién d6i véi NMTD
chién lugc da muyc tiéu thi gia dién dugc tinh
theo gia binh quan hang nam [8]. Cac NMTD
nay gian tiép tham gia thi truong dién, khong
chao gia truc tiép trén thi truong dién va khong
ap dung co ché thanh toan trén thi trudong dién
[9]. Theo d6, tiéu chudn hiéu ich phat dién 16n
nhat ¢ thé chuyén thanh tiéu chuan san luong
dién cua bac thang (EBT) 16n nhét, theo tiéu
chuan (6).

N T
EBT = ZZN Ah;, => max
it it (6)

i=1t=1

Nhu vy, tiy vao ddi tuong NMTPD nghién ctru
dé chon tiéu chudn xay dung BDPP cho phl
hop. Nhim nang cao hiéu qua st dung ngudn
thity dién va dam bao yéu cau an toan cung cip
dién trong hé théng, BDPP hd chira cia ting
NMTD phai thé hién dugc cac ving dic trung
sau (hinh 1): ving dam bao an toan cung cip
dién hay vung co s¢ (vung A), vung tang cong
suat (ving B), viing han ché c6ng suat (ving C)
va vung xa nudc thua (vung D). Xay dung
BDDP thuc chit 1a xay dung cac duong gi6i han
cac ving, ma cha yéu 13 hai duong gi6i han trén
va dudi cia ving A. Viéc phan vung BDDP nhu
vay chi 1a twong déi. Ty thudc vao dic diém va
nhiém vu ctia mdi hd ma BDPP s& c6 nhimng
ving dic trung nhét dinh.

2.3. Cac phwong thirc vin hanh hé chira
thitly dién theo biéu do diéu phdi

Str dung BDDP gitip cho ngudi van hanh, chi
can duya trén nhiing thong tin hién thoi vé muc
nude hd, van c6 cac quyét dinh dung dén trong
viéc tang, giam cong suat cia NMTD trong diéu
kién céc théng tin dai han vé phan bd luu luong
thién nhién khong dang tin cdy. Tai mdi thoi
diém can tién hanh so sanh muc nudc thuc té
trong hd véi myc nudc cung thdi diém nam trén
cac duong cua BPPP. Két qua so sanh nay cho
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phép ngudi van hanh dua ra duge mot trong cac
quyét dinh quan trong sau ddy vé diéu chinh
cong sudt NMTD trong thdi doan tiép theo.

- Tang cong suat trung binh ngay dém 16n hon
cong suat bao ddm néu myc nudc thyc té nam
trong vung B.

- Gidm cong suat trung binh ngay dém néu muc
nudce thyc t€ cua ho nam trong vung C.

- Tiép tuc duy tri cong suat bao dam néu muc
nudc thuc t€ cia hd van nam trong vung A.

- Vung D 1a viing cho phép phét cong suét tdi da.

Sau d6 tién hanh so sanh muc nudc thuc té cua
hd cudi thoi doan voi muc nude cung thoi
diém cua cac dudng diéu phdi va qua trinh diéu
chinh cong suit NMTPD duoc 1ap lai nhu trén.
BDDP cho biét khi ndo nén ting, giam cong
sudt cia NMTD, con mudn dinh duoc cong
suat cia NMTD can st dung cac phuong thic
(PT) ting giam cong sudt riéng trong ting
vung.

2.3.1. Xdc dinh céng sudt trong ving ting
cong sudt (viimg B)

Tai dau thoi doan, biét muc nude thuc té ciia hd
cao hon muc nudc cing thoi diém cua dudng
gi61 han trén vung A mot doan AZ, tir 46 s€ tim
dugc lugng nude du AVy. Lugng nude AVq €O
thé str dung dé ting cong suat theo cac PT khac
nhau.

+ PT 1: Lugng nudc du AVy dugc st dung hét
dé tang cong suat cho NMTD ¢ ngay thoi doan
At sau thoi diém c6 nudc du. Vi cach st dung
AVq nhu vy sé& tinh duge cong suét trung binh
ngay dém va biét kha ning co thé dap ung cho
hé théng. Trong diéu kién binh thudng viéc diéu
chinh céng sut chi tién hanh cho mot thoi
doan, con thoi doan dai hay ngan tuy thudc vao
ché d6 thuy van 1a, kiét. Pac diém caa PT 1 1a
cong suat cia NMTD ting nhanh c6 thé gay kho
khan cho van hanh cac tram khac va muc nudc
h6 giam nhanh lam giam hiéu qua ning luong
cua vi¢c st dung lugng nudc ty nhién trong
mua kiét, nhung lai han ché duoc xa thira. Cho

nén PT 1 nay thich hop dbi v6i nhitng NMTD
¢ ché d6 muc nudc hd anh huong khong dang
ké dén tong san luong dién cua chiing ciing nhu
khi hé sé diéu tiét khong 1on va an toan cong
trinh.

+ PT 2: Giit AVq lai trong hd mot thoi gian va
chi ding n6 dé ting cong suat trong thoi doan
cudi mua. Con trong cac thoi doan trudc do,
NMTD lam viéc véi cong suit bao dam. Pic
diém cua PT 2 13 dudng qua trinh muc nude cla
hd trong subt thoi gian chwa st dung luong
nude du AVy s€ cao hon so véi dudong gidi han
trén vung A. Va do d6 lugng nudc ty nhién
trong mua cép dugc su dung vdi ¢t nude cao
lam ting cong suat kha dung va dién lugng toan
bd cia NMTD ting 1én. Diéu nay rat quan trong
dbi véi cac NMTD c6 lugng nudc mua kiét
tuong d6i 16n so véi dung tich hiru ich va do sau
cong tac cua hd anh huong dang ké dén sy thay
ddi cot nude. Nhung nhugc diém cua PT 2 1a
cong suat chi ting nhanh va nhiéu trong mot
thoi doan ngdn & cudi mua kiét va co thé 1am
cho viéc van hanh ngudn khac gip khé khin
nhét 12 khi nguon thuy dién chiém ty trong 16n.
Thém vao do, st dung PT 2 c6 thé giy ra xa
nude nhét 1a d6i véi cac ho diéu tiét nam khong
hoan toan va ho c6 nhiém vu phong lii. Cho nén
PT 2 rét it dugc st dung.

+ PT 3: Pay la PT trung gian gitta PT 1 va PT
2. V61 PT 3, luong nude du AVy duge str dung
dé tang cong suat trong sudt ca thoi gian tir ngay
sau khi né hinh thanh cho dén thoi diém cubi
mua kiét. Viéc sir dung AV theo PT 3 vira lam
tang cOt nudc trung binh vira cho phép linh hoat
diéu chinh cong suét ctia nd cho phu hop voi doi
hoi ciia hé thong. PT nay thich hop dbi véi cac
NMTD déng vai trd quan trong trong hé thong,
¢6 lwong nude thién nhién mua kiét tuong ddi
16m so véi dung tich hitu ich ctia ho.

Nhitng PT sir dung nudc du dé ting cong suit
nhu trén ciing c6 thé duoc ding cho mua lii.
Nhung d6i véi mua nay, vi khong biét trude
thoi diém bt dau ciing nhu thoi diém két thuc
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cua I, hon nira khodng thoi gian gitra hai thoi
diém d6 thuong rat ngan, nén PT thuong ding
14 PT 1. Chi dbi v6i cac hd c6 kha ning diéu tiét
nhiéu nim hoic khong con kha ning xuat hién
1¢i thi c6 thé sir dung PT 2 hodc PT 3.

2.3.2. Xdc dinh cong sudt trong ving gidm
cong sudt (vimg C).

Khi muc nuée thuc té cia hd & mot s6 thoi diém
nao d6 nam thap hon dudng gisi han dudi ving
A (tirc ndm trong ving C) thi NMTD s& khong
du nudc dé phat cong suét va dién nang bao dam
ma budc phai giam cong sut. Can ctr vao muc
nuée thuc té ciia hd voi cing thoi diém cua
duong gidi han dudi cua ving A s€ xéac dinh
dugc luong nude thiéu AVi. Nhung viée giam
cong suit theo PT nao thi cdn xudt phat tir quan
diém han ché dén mirc tdi thiéu hau qua do thiéu
dién gay ra cho toan hé théng.

+ PT 1: Giam cong suat ngay trong thoi doan At
sau khi xuat hién luong nuéc thiéu AVi. Piac
diém ctia PT 1 14 vira rit ngén dugc thoi gian lam
viéc khong binh thuong ctia hé théng vira giam
dugc phan dién luong thiéu nho duy tri duge
muc nude hd cao. Song PT 1 ndy chi nén sir dung
cho truong hop khi AVih nhdé hodac cho NMTD
¢6 vai tro khong that quan trong trong can bang.
Boi 18, dbi voi nhitng truong hop do, ¢6 thé sir
dung cong suat du trir ctia hé théng hoic huy
dong cong suét ting thém cia cac NMTD khac
dé bu vao phan cong suit bi thiéu, ma néu khong
bu dugc hoan toan thi ciing phai cat dién cta cac
ho khong quan trong.

+ PT 2: Sau khi phat hién thiéu nudc, van tiép
tuc cho NMTD 1am viéc vdi cong sudt bao dam
cho dén khi nao sir dung hét dung tich hitu ich.
Sau d6 diéu chinh cong suit cia NMTD sao cho
duy tri muc nudc hd bing MNC. Trong diéu
kién d6 néu luyu lugng ty nhién cudi mua kiét
nho thi cong sudt NMTD s& giam dot ngdt. PT
2 don gian va rat ngan duogc dén muc it nhat
thoi gian lam viéc khong binh thuong cua hé
thdng. Ciing gidng nhu PT 1, PT 2 chi nén st
dung cho cac NMTD c6 ty trong nho va véi dicu
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kién 1a ché d0 myc nudc ho cia ching anh
huong khong dang ké dén san lugng dién.

+ PT 3: Giam luu lugng phat dién ngay tur thoi
diém xuét hién nudc thiéu cho dén hét mua. Doi
véi cac NMTD dong vai tro quan trong trong can
bang ctia hé théng thi khong nén str dung 2 PT
trén dé giam cong suat. Vi néu dung cac PT d6
thi phan cong suat bi thiéu s& rat 16n, kho co thé
bu lai dugc va co thé phai cit dién nhiéu ké ca
cac ho dung dién quan trong. Cho nén, ddi vai
cac NMTD loai nay, diéu chu yéu 1a phai kéo dai
thoi gian han ché luu luong dé nhdm giam nho
phan cong suat thiéu. Mudn thé can giam luu
luong phat dién ngay tir khi xuat hién nudc thiéu
cho dén hét mua. Khi d6 myc nudc ho sé giam
tir tir, 1am ting dugc cong suat va dién ning so
voi st dung PT 1.

2.3.3. Phuwong thirc phoi hop vin hanh

Ngoai viéc thoa man cac yéu cau loi dung tong
hop thi muyc dich cta viéc phdi hop van hanh
cac ho chira 1a nhiam nang cao khai thac ngudn
thay dién, st dung voi hiéu qua cao ngudn thuy
ning va giam chi phi cho hé¢ thdng. Cac muc
dich nay co thé dat duoc bang cach phdi hop st
dung cac PT xtr 1y nudc thira, thiéu cua cac
NMTD, hay néi cach khac 1a phéi hop ting,
giam cong sudt cia ching. Cac NMTD vira
khac nhau vé ty trong tham gia vao cén bang
ctia hé thong, vira khac nhau vé kha niang diéu
tiét va diéu kién 1am viéc ctia ho chira. Trong
qua trinh khai thac hd chta thuy dién néu gip
truong hop muc nudc & tit ca cac hd déu nam
trong vung A cua BDDP, cic NMTD lam viéc
v6i cong suat bao dam cua minh ma khong can
xir 1y gi thém. Viéc phdi hop didu chinh ché do
lam viéc ctia cac NMTD chi phai tién hanh khi
gip cac tinh hudng sau:

+ Tinh hudng 1 14 khi myc nuéc ciia cac hd déu
nam trong ving B cia BDDP, tirc 1a khi tat ca
cac NMTD déu co6 kha ning sir dung nude du
dé ting cong suit.

+ Tinh hudng 2 14 khi muc nude cia cac hd déu
nam trong vung C cta BDDP, tuc 1a khi tat ca
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cac NMTD déu thiéu nude.

+ Tinh huéng 3 1a khi cac hd khéng cé cing
trang thai lam vi¢c, tirc 1a cac NMTD c¢o6 vung
lam viéc khac nhau.

Dé chon PT phdi hop ché d6 van hanh gitra cac
NMTBD, trudc hét can chon PT van hanh cho
tirng NMTD. Trong mua kiét c6 thé cin ctr vao
cac dic trung sau dé chon PT van hanh riéng
cho ting NMTD.

hee

(dd sau cong tac cuia ho chira/cdt nurde phat
max

dién 16n nhit): day la dai luong dic trung cho
mirc 46 anh huong cua ché d6 muc nudc hd dén
cot nude phat dién. Ty s6 nay cang 16n tic 1a ché
d6 muc nude hd anh hudng cang lon dén cot nude
thi muc nudce hd nén duy tri cang cao.

Ptk

w; ; \ AL re LA e
- VL" (luong nuéc mua kié¢t ung véi tan suat
hi

thiét ké/dung tich hiru ich ctia hd chira): dai
luong nay cho thay lugng nude thién nhién hay
dung tich hd dong vai trd quan chii yéu anh
huong dén dién nang mua kiét cia NMTD. Néu
dai lugng nay 16n nén duy tri myc nude ho cao,
nguoc lai thi khong nén tap trung str dung nudce
du vao cudi mua kiét dé tranh tinh trang dung
tich ho khong dung hét.

Nim

HT
Prmax

(cong suat lip may/phu tai 16n nhét cua

hé théng): dai lugng dic trung cho vai tro (ty
trong) cia NMTPD trong hé thong. Ddi voi
NMTD c6 ty trong nhé thi co thé sir dung ngay
luong nudc du dé ting cong suat ma khong gay
kho khin cho van hanh hé thong. Bdi voi
NMTD cé ty trong 16n nén sir dung nude du dan
dan dé tang cong suét.

Trong mua 1d, d6i v&i nhing NMTD c¢6 ho didu
tiét muia, do thudng xuyén phai xa nudc thira dé
dam bao yéu cau phong lii. Hon nita, vi khong
biét trude thoi diém bat dau ciing nhu thoi diém
két thuc cia 1 va khoang thoi gian gitra hai thoi
diém d6 thuong rat ngan, nén PT thuong ding
1a str dung ngay luong nuéce du. Hodc c6 thé sir

dung dan dan néu khong con kha nang xuét hién
i
3. KET QUA AP DUNG TINH TOAN

Ap dung phuong phép luan néu trén dé tinh toan
cho bac thang thuy dién trén song S€é San. Song
S€ San c¢o trir nang thuy dién dung tha 3 sau
song Pa va song Pong Nai. Trén song Sé San
hién c6 07 NMTD dang van hanh, gdm Thuong
Kontum van hanh nam 2020; Pleikrong nam
2009; Ialy nam 2000; Sé San 3 va Sé San 3A
nam 2006; S€ San 4 nam 2010; S& San 4A nam
2011. Cac NMTD nay c6 nhiém vu phat dién la
chinh. Pham vi 4p dung tinh toan trong nghién
ctru ndy 12 02 NMTD bac thang, gdbm béc trén
la NMTD Pleikrong va NMTD Ialy bac dudi.
Pay 1a hai NMTD c6 ho diéu tiét dai han, co
anh huong 16n dén ca bac thang va cing thudc
quan ly cia Cong ty Thuy dién laly.

Céc s liéu dau vao sir dung tinh toan bao gom:
Céc thong sb chinh theo thiét ké cia hai NMTD
Pleikong va Ialy. Quan hé cac dic trung ctia ho
chtra, quan h¢ myc nudc ha luu nha may, quan
hé ton that cot nude, ton that luu lugng (bde hoi,
tham), dic tinh van hanh cia t6 may duoc lay
theo hd so giai doan thiét ké k¥ thuat da duoc
phé duyét; Cac rang budc vé muc nude I, quy
dinh trong tinh todn tudn thu theo Quy trinh van
hanh lién hd chira trén luu vuc séng Sé San
[10]. Dong chay dén tuyén cong trinh theo tai
liéu thity viin da duoc cap nhat v4i chudi dong
chay 60 nam, tir nim 1960 dén nam 2019.

3.1. Két qua xay dung biéu do diéu phoi

Ap dung phuong phap luan néu trén dé xay
dung BDDP cho NMTD Pleikrong va NMTD
Ialy. Hai NMTD nay thudc nhém cac NMTD
chién luoc da myc tiéu. nén gia dién dugc tinh
theo gid binh quan hang nam [8]. Nhu vy, theo
nhu trinh bay & trén, tiéu chuan duoc st dung
dé xay dung BDDP dbi v6i bac thang hai
NMTD nay la san lugng dién cua bac thang 16n
nhit. Két qua xay dung BDDP cho hai NMTDH
nay duoc thé hién trén hinh 1.
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Hinh 1: BDDP ciia NMTD Pleikrong (trdai) va NMTD laly (phai)

Viéc xac dinh cac duong gidi han cia BDDP
cling dong thoi phai thoa man cac nhu cau loi
dung tong hop, trong d6 c6 yéu ciu vé phong i
theo Quy trinh van hanh lién ho chira luu vuc
song Sé San. Can phai néi thém rang, BDDP 2
& trang dong, khi cac yéu té anh huong dén hinh
dang ciia biéu d0 thay doi thi can phai thay doi
lai BPDP cho phu hop.

3.2. Két qua phdi hop van hanh

Van dung cac PT van hanh ho chira theo BDDP
da trinh bay ¢ trén dé tinh toan mo phong van
hanh cho bac thang hai NMTD Pleikrong va
NMTD Ialy. Nghién ctru ché d6 van hanh doc
1ap cta tirng nha may cho thiy: trong mua kiét
NMTD Pleikong cé thé st dung PT 1 hodac PT
3 dé tang, giam cong suat, con NMTD Ialy sir
dung PT 3. Con trong mua lii, thi nhu da trinh
bay ¢ trén, c4 hai nha may chi nén str dung PT
1.

bé Iwvra chon duoc PT phéi hop van hanh ¢6 hi¢u
qua vé mit dién ning cho bac thang 2 NMTD
nay, trén co s& cac PT van hanh riéng cho ting
NMTD, di dua ra 04 trudng hop (TH) phéi hop
van hanh cho mua kiét, con mua I nhu da trinh
bay & trén nén chi sir dung PT 1. Cac TH phdi

hop van hanh trong mua kiét:

+ TH 1: NMTD Pleikrong st dung PT 1
NMTD laly st dung PT 1

+ TH 2: NMTD Pleikrong st dung PT 1 —
NMTD Ialy su dung PT 3

+ TH 3: NMTD Pleikrong sir dung PT 3
NMTD Ialy st dung PT 1

+ TH 4: NMTD Pleikrong sir dung PT 3
NMTD Ialy st dung PT 3

S6 ligu thily van sir dung tinh toan 1a chudi dong
chay 60 nam, to ndm 1960 —2019. Pa tinh toan
mo phong phdi hop van hanh cho bac thang hai
NMTD véi ca 04 trudng hop dua ra. Méi trudong
hop duoc tinh véi 60 nam thiry van. Két qua
dién nang mua kiét va di€én nang nam trung binh
cac nam dugc tong hop trong bang 1. Gia tri
dién nang trung binh gitra cac TH chénh nhau
khong dang ké. Diéu nay cho thiy sy bu trir
gitta murc do tang, giam vé luu luong véi mirc
d6 giam, ting vé cot nude clia cac phuong thire.
Viéc quyét dinh sir dung theo phuong thirc nao
s& phu thudc chii yéu vao vai tro cia timg
NMTD va su diéu dong cua hé théng dién.

Bang 1: Tong hop dién ning trung binh tir nim 1960-2019 theo cac TH phéi hep van hanh

TH1

NMT® W TH phéi

TH?2

TH 3 TH 4
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hop Emk En Emk En Emk E, Ern E,
106 kWh
NMTD Pleikréng 214,6 455,3 214,6 455,3 215,0 455,7 215,0 455,7
NMTD laly 1878,2 3676,0 1870,9 36771 1871,8 3674,2 1865,8 3676,0
Téng 2 NMTP 2092,7 4131,2 2085,5 4132,3 2086,8 4130,0 2080,7 4131,8

NMTD Pleikrong bit dau van hanh tir thang
05/2009, NMTD Ialy van hanh tir thang
05/2000. Pé tién danh gia hi¢u qua cua viéc
phéi hop van hanh theo cac PT so véi két qua
van hanh thyc té: Bang 2 trinh bay két qua tinh
toan theo cac TH phdi hop va két qua van hanh
thuc [11] tir nam 2010-2019 cuta ca hai NMTD.
Day la giai doan ca hai thuy dién c6 thoi gian

van hanh dong thoi. Tur két qua ¢ Bang 2 cho
thiy: cac TH phéi hop van hanh déu cho két qua
dién luong mua ki¢t va dién lugng nam trung
binh 16n hon So v6i van hanh thyc. Pién lugng
nam tang khoang 94 tricu kWh (tuong Ung
2,5%), dién luong mua kiét ting 209 tri¢u kWh
(twong ung 11,5 %) so véi van hanh thyc.

Bang 2: Két qua dién ning theo cac TH phdi hop van hanh tir nim 2010-2019

TH 1 TH 2 TH3 TH 4 Van hanh thuwc
NamWTH
. Emk En Emk En Emk En Emk En Emk En
phéi hop
10% kWh
2064, | 2958, 2944, 2956, 2872,
2010 2051,6 20611 2046,8 | 2942,0 | 1684,9
9 0 7 4 9
4585, 4596, 4369,
2011 2170,6 ; 2194,6 | 4610,8 | 21873 6 2206,8 | 46185 | 1534,9 5
4252, 4230, 4238, 2209, | 449¢,
2012 2226,1 2182,4 2200,6 21641 | 4226,5
9 9 4 8 6
2030, 4402, 3603,
2013 g 44178 | 2016,0 9 20314 | 44184 | 2016,8 | 4403,8 | 1745,4 5
4256, 4288, 4254, 2208, | 4388,
2014 2190,7 2189,7 2173,6 2172,1 | 42901
8 2 7 3 7
2933, 2932, 3057,
2015 1845,0 6 1829,2 | 2917,8 | 1844,0 6 1828,2 | 2916,8 | 1739,4 4
3280, 3289, 32717,
2016 1802,4 ‘ 1811,0 5 1809,1 9 1817,5 | 3286,3 | 1386,4 | 30611
3940, 3936, 3938, 3989,
2017 2171,0 2167,4 2168,7 2165,0 | 39346 | 2168,7
5 9 2 3
4308, 4290, 4307, 4273,
2018 2010,3 1992,6 2010,0 1992,4 | 4290,3 | 18417
2 5 9 3
3494, 3497, 3494, 3359,
2019 1838,9 9 1839,8 3 1838,5 4 1839,9 | 3496,9 | 1690,0 9
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TH1 TH 2 TH3 TH 4 Van hanh thyc
Nam W TH
. Emk En Emk En Emk En Emk En Emk En
phéihop
108 kWh
3842, 3840, 3747,
T. binh 2035,1 9 2027,4 9 2032,4 | 3841,6 | 2024,9 | 3840,6 | 1820,9 5
Sovéi VH +11,8 +
+1,3% | +2,5% | +11,6% | +2,5% | +11,2% | +2,5%
thyc % | 2,6%

4. KET LUAN VA HUONG NGHIEN CUU
TIEP THEO

Trong bdi canh khi ma thong tin du bao dai han
vé thuy van khong dam bao do tin cdy va ché
do thay van khong 6n dinh thi nén wu tién chon
phuong phéap diéu phdi dé diéu khién ché do
van hanh hd chira cac NMTPD dé tranh nhimng
sai 1am vé hau tic dong va nang cao muirc o an
toan cung cép dién. Lya chon tiéu chuin xay
dung BDPP phai phu hop véi timg dbi tuong
NMTD khi tham gia thi truong dién canh tranh.
Viéc lya chon tiéu chuan ciing nhu xay dung
cac phuong thirc van hanh cho cac NMTD can
phai tinh dén trang thai dong cta cac yeu t6 hen
quan nhu phu tai, thi tmo’ng dién, co céu ngudn,
cac yéu cau vé loi dung tong hop.

Bai bao da trinh bay phuong phéap ludn trong
viéc lya chon phuong thirc van hanh va phdi
hop van hanh cac NMTD béc thang nham nang
cao hiéu qua khai thic ngudn thay dién, gop
phan glam chi phi mua dién ciia cac ngudn
khac. Két qua tinh toan 4p dung cho bac thang
hai NMTD Pleikrong va laly trén song Sé San
da cho thay tinh hiéu qua ctua phuong phap dua
ra so v&i két qua van hanh thyec.

Tuy nhién, nghién ctru nay méi chi 4p dung cho
hai NMTD c¢6 ho diéu tiét dai han. Pinh hudéng
nghién ciru tiép theo s& hudng dén 1 nghién ciru
v6i 86 lwong ho 16n hon va c6 két hop van hanh
v6i ca NMTD c6 ho diéu tiét ngan han trén cling
h¢ thong bac thang, va giita cac NMTD clia cac
hé théng bac thang khéac véi nhau.
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