BAI BAO KHOA HQC

NGHIEN CUU CHE PQ HUY PONG NGUON THUY DIEN DAI HAN
TRONG HE THONG PIEN VIET NAM

Hoang Cong Tuén'

Tém tit: Trong co cdu cia hé théng dién Viét Nam, nguon thity dién chiém ty trong cao. Hau hét
cdc tram thuy dién viea va lon trong hé th(fng déu cé ho diéu tiét dai han. Mot trong nhitng dac
diém khai thac ho chiva logi nay la anh hieong hdu tac dong, do dé anh hwong dén hiéu qua khai
théc toan hé théng. Bai bdo trinh bay co sé khoa hoc ciing nhw ché dé huy dong nguon thiy dién
dai han trong thiét ké ciing nhw trong van hanh nham néang cao hiéu qua khai théc nguén thity dién,
tir d6 giam chi phi cho hé thong. Nhitng két qua thu dwoc tir viéc dp dung tinh todn cho tram thiy

dién My Ly cho thdy hiéu qua ciia phirong phdp nghién ciru.
Tir khéa: Thay dién; Hé thong dién; Ché d6 dai han.

1. PAT VAN PE

Nhu cau sir dung ning lugng dién ngay cang
doi hoi cao vé s6 lugng va chat lugng. Trong co
ciu ngudn dién cta hé théng dién Viét Nam thi
thiy dién van dang chiém mot ty trong cao (gan
40%), tuy nhién ty trong nay s€ c6 xu hudng
giam trong twong lai (du kién 23,1% nam 2020).
Khi ma ngudn nhién liéu ngay cang can kiét, gia
nhién liéu nhap khiu ngay cang tang va kém on
dinh thi van dé khai thac va str dung c6 hiéu qua
ngudn thuy dién cang tro 1én cap thiét.

Pic diém cua cac tram thiy dién (TTD) 1
ché do 1am viéc thay do6i tury thudc vao didu kién
thity van va kha nang diéu tiét cua ho, do d6 lam
cho ché do 1am viéc cua cac ngudn dién khac
trong hé thong ciing thay doi theo. Hau nhu cac
TTD vira va 16n clia nude ta déu c6 ho dicu tict
dai han. P4i véi hd diéu tiét dai han can phai
dinh ra ché d6 lam viéc c6 loi cho toan bd chu
ky diéu tiét hay ché do dai han, vi no c6 anh
hudong dén do an toan ciing nhu hiéu qua kinh té
cung cap dién ca ndm cia cac TTD noi riéng va
clia toan by hé thong dién ndi chung (Nguyén
Duy Liéu, 1974).

Tir d6 cho thiy, viéc nghién ctiu co so khoa
hoc, tir d6 dwa ra phuong phap xac dinh ché d6

" Khoa Nang leong, Truwong Pai hoc Thity loi.

huy dong ngudn dai han cac TTD khi lam viéc
trong hé théng 1a rat thiét thyc. Phuong phap
nghién ctru duoc tng dung dé tinh toan cy thé
cho TTP My Ly.

2. CO SO KHOA HQOC VA PHUONG
PHAP XAC PINH

Pb6i véi cac TTP lam viéc trong hé thong
dién (HTD), khi ché d6 lam viéc cia TTD thay
d6i s& anh hudng dén ché do lam viée cua tat ca
cac tram phat dién khac trong HTD. Pé khic
phuc diéu d6, phai dinh ra mot ché d6 lam viéc
ctia TTD ¢6 loi chung cho toan hé thong. Pong
thoi dbi voi cac tram c6 ho dicu tiét dai han, ché
do lam vi€c phai c6 lgi cho toan bd chu ky diéu
tiét. Ché do co loi trudc hét 1a ché do thoa man
diéu kién an toan cung cap dién cho hé thdng,
ddng thoi str dung hiéu qua va tan dung tbi da
ngudn thiy ning (Nguyén Duy Liéu, 1996;
Hoang Cong Tuin, 2005). Tiéu chuin chung
nhit dé danh gia ché d6 c6 loi 1a tong chi phi
tinh toan cua hé théng 1a nho nhat (Cy => min).
Pay 1a tiéu chuan cin phai tinh toan theo khi
xac dinh thong s6 cia TTD dang thiét ké ciing
nhu khi x4c dinh ché d6 cia TTP dang van
hanh. Tuy nhién, tuy theo diéu kién thuy van cu
thé, co céu cia HTD, trang thai can bang nhién
lidu cling nhu can bang ning luong chung ma
tiéu chuan d6 dwoc thé hién dudi nhitng dang
khac nhau.
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2.1. Ché d¢ lam viéc dai han cia TTP
trong thiét ké

Tir tiéu chuan chung Cp, => min, trong diéu
kién thiét ké ché do 1am viéc dai han ctia TTD
trong nam nudc kiét thiét ké phai thoa man tiéu
chudn thay thé dugc nhiéu nhat cong suat cua
tram nhiét dién (TND) trong can bang cia HTD.
Muc dich cua viéc xac dinh ché d6 lam viée co
loi 1a dé tim ra thanh phﬁn cong sudt cong tac
16n nhat caa TTD (N2 ). Bé dat duogc tiéu

chuan trén TTD phai dam nhan phan phu tai
dinh dé ting cong suét va phai tuan theo sy phan
phéi phu tai hop 1y trong mua kiét hay toan nim
(Nguyén Duy Liéu, 2003). Phuong phap phan
phdi hop 1y 1a duong phan chia phu tai giira
thuy dién va nhiét dién trong HTD phai theo
mot dudng thang ndm ngang.Vé4i sy phan chia
nhu vy thi TTD sé& thay thé duoc nhiéu nhat
cong sudt cia TND hay N

ct max

ct max

c6 gia tri 1on nhat
va cong sudt cong tic 16n nhat cua TND
(NP ) co gia tri nho nhat. Nhu vay xac dinh
ché do 1am viéc c6 loi cua TTD trong nim nudc
kiét thiét ké chinh 1a tim vi tri thip nhit cua
duong phan chia phu tai gifra thuy dién va nhiét
dién, hay dién nang (mua ki€t hay ndm) cua
thity dién 1a 16n nhat (Bo mon Thiy dién, 1974).

Pic diém cua HTD nudc ta 1a ngudn thay
dién chiém ty trong 16n, ché d6 dong chay cua
cac song lai twong ddi dong pha, mua kiét it
nuéc lai kéo dai. Trong khi d6 nhu cau dung
dién trong mua ki€t lai 16n. Do d6 trong mua
kiét can bang cong sudt cia hé théng rat cing
thang. Trong diéu kién d6 néu ché d6 lam viéc
cua cac TTD cho di¢n nang bao dam mua kiét
16n nhét 1a rat c6 loi vi s& thay thé duoc nhiéu
nhit cong suit cua nhlet dién. Nhu Vay, trong
diéu kién thiét ké can chon thong s6 hd chira
thuy dién sao cho dién nang mua ki¢t cia TTD
1 16n nhét.

CZT — ZCNB

Jj=1

C.o = Zb],ENB

Trong do: C,”, : Chi phi nhién liéu & TND thu j.
- gi: gid nhién liéu TND thu j

nl.j ZB.ig.i

2.2. Ché dp lam viéc dai han cia TTP
trong van hanh

Trong diéu kién van hanh, dién luong cua
TTP thay doi theo tinh hinh thuy vin nén vé
mit an toan thudng nguoi ta chia diéu kién thuy
van thanh: ndm nhidu nudc, nim nudc trung
binh, ndm nudc kiét thiét ké va nam rat kiét. Dé
thoéa man tiéu chuin chung Cy => min, ché do
lam viéc ctia TTD trong mdi ndm d6 co thé thay
thé bang tiéu chuan danh gia twong duong
(Nguyén Duy Liéu, 1996).

2.2.1. Véi nam thuy van co lwgng nwoc lon
hon lwong nwéc ciia nam kigt thiét ké

Trong giai doan van hanh cong suat lap dit
cia TTD va TND da biét. Nhu vay, véi thay
dién thi vén du tu da biét va khong thay doi,
chi phi van hanh khong phu thudc vao ché do
lam viéc (tién lwong, khiu hao...) hodc phu
thudc khong dang ké (chi phi stra chita thuong
xuyén. .. thay d6i it). V&i nhiét dién, von dau tu
cling da biét va khong thay doi, chi phi van hanh
hang nim thay do6i cha yéu do chi phi nhién
li€u, chi phi nhién li¢u nay phu thudc vao dién
luong phét ra, con chi phi khiu hao va chi phi
quan 1y van hanh it thay d6i. V4i nhitng nim
ndy, luong nude 16n hon cua nim thiét ké nén
s& dam bao an toan cung cip dién ma chi phi
van hanh khong d6i. Nhung khi thiy dién dam
nhan nhiéu phy tai hon thi phan phu tai nhiét
dién phai ddm nhan giam, do d6 giam chi phi
nhién li€u cua nhiét dién.

Tir d6 ta thiy can xac dinh ché d6 lam viéc
ctiia TTD sao cho c6 thé tan dung ngudn nudc va
thay thé dwgc nhiéu nhit dién ning cua nhiét
dién hay chi phi nhién lidu ciia hé thong (C iy
1a nho nht.

=iib”ENB £, =>min

j=1 1=

(D)

2)

i« @ sut tiéu hao nhién liéu cia TND j &
thoi doan t.
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-E7: dién niang cia TND thtt j & thoi doan t.

- n: tong s6 TND c6 trong HTD

- k: tong s6 thoi doan tinh toan.

Néu coi gia nhién liéu ¢ cac TND nhu nhau
(cung str dung mot ngudn nhién liéu). Nhu vay,
tir tiéu chuan (1) din dén tiéu chuan lrong nhién
lidu tiéu hao cua hé théng 1a nho nhat:

Tiéu chuan (3) ¢6 yéu cau tinh toan phirc tap,
vi phai tinh cho nhiéu bai toan ché d6 ngan han
nén can cd duong dac tinh ti€éu hao nhién li€u
ctia nhiét dién. Néu gia thiét suat tiéu hao nhién
nhi¢u cia TND Ia nhu nhau (b; = hs) thi tir tiéu

chuan (3) ta c6 thé thay thé bang tiéu chuan dién

BT _ ii b,,E. => min 3) ning cua nhiét fiién (Exp) 1a nho ’nhét hay dién
== nang cua thuy di¢n (Etp) 1a 16n nhat:
n_k
Eyp =Y Y N7 Ar=>min <=> E,, => max (4)

j=1 =1

Tiéu chuan dién ning cua thuy dién 16n nhat
(4) s€ lam cho bai toan tré nén don gian hon.

2.2.2. Voi nam thuy van it nwdc, it nwoc
hon nim ki¢t thiét ké

V6i nhitng nam rat kiét nude, TTD khong thé
phat ra cong suat va dién lugng bao dam. Do d6
phai gidam muc du trir cia hé théng hodac han
ché dién luong cung cip cho cac ho dung. Tiéu
chudn danh gia ché d¢ lam viéc TTD trong nim
nude rat kiét 1a chi phi vé nhitng thiét hai do
thiéu dién gay ra cho nén kinh té qudc dan 1a
nho nhét (Cy, => min). Nhung viéc danh gia
chinh xéc thiét hai bang tién 1a rat kho khan, do
d6 viéc danh gia theo tiéu chuan nay 1a rat phtic
tap, kho cho két qua chinh xac. Nhu vay, truong
hop hé thong thiéu dién thi ché d6 co loi 1a ché
do dam bao dién lugng thuy dién phat ra 1a lon
nhat, ic d6 tri s6 dién luong thiéu trong hé
thong s& 13 nho nhat, nho 46 kha niang cung cip
dién an toan s& tot hon. Do d6, ddi v6i nhitng
nim nay tiéu chuan thay thé 1a dién luong cua
thily dién 1 16n nhat (E,, => max)

2.2.3. M6 hinh bai toan

Tt nhitng co s& phan tich trén ta ¢c6 mo6 hinh
bai toan xac dinh ché do dai han trong giai doan
van hanh cia TTD:

Tiéu chuan: Erp => max hay Erp = f((Zu(t),
Q(t), H(t), n, N(t)) => max

Ché do 1am viéc caa TTD & tung thoi doan
dugc xac dinh qua cac théng s6: Zy(t) muc nudc
thuong luu, Q(t) luu luong phat dién, H(t) cot

nuéce phat dién, n hiéu suat to may, N(t) cong
suat to may. Cac thong sd nay déu 1a an s va la
ham cua nhiéu bién s6 khac nhau. Vi vy, can
phai chon mét trong nhiing bién s6 d6 1am thong
s6 khong phu thudc. Dé thuan loi cho tinh toan ta
chon muc nudc thuong luu theo thoi doan lam
bién s6 doc lap, cac thong sd con lai 14 thong sd
phu thudc. Nhu vay ta c6 bai todn nhu sau:

Tim t6 hop Zy(t) sao cho ham muc tiéu: Erp
(Zu(t)) => max

Va thoa man cac rang budc:

) Za()min < Zu(t) < Za(t)max

Zu(t)min: muc nudc thuong lwu nhd nhat, phu
thudc muc nude bom, tuodi ty chay.

Zu(t)max: muc nude thuong Iru 16n nhat, phu
thudc muc nude theo yéu cau phong lii.

+) QOmin < Q1) < Q(H)max

Q(V)min: Ivu lwong phat dién nho nhét, phu
thudc yéu cau loi dung tong hop va cong suit
toi thiu.

Q(t)max: Iwu luong phéat dién 16n nhét, phu
thudc kha nang qua nudc cuia Tuabin

) N (O)min < N(t) < N(t)max

N(t)min: cOng suat phat dién nho nhit, phu
thudc yéu cau loi dung tong hop, thiét bi.

N(t)max: cOng sudt phat dién 1on nhit, phu
thudc vao cong suat kha dung.

Su ton tai cua tirng rang budc do diéu kién cu
thé quyét dinh. Pay 1a dang bai toan quy hoach
phi tuyén voi cac rang budc dang thirc va bat
dang thirc. Dé giai bai toan nay can dung phuong
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phap quy hoach tdi wu dé giai quyét (V.Venikov
et al, 1984; Nguyén Doan Phudc va Phan Xuéan
Minh, 2000). Hién nay c6 nhiéu phuong phap
dé giai bai toan trén (Tsvetkov E.V, 1967), mdi
phuong phap chi thich hop véi mot diéu kién cu
thé. Mudn giai phai sir dung may tinh dién tir c6
cu hinh 16n.

Trong pham vi nghién ctru nay, ching to1 su
dung cong cu Standard Solver trong phan mém
Microsoft Office Excel dé giai bai toan hay mo
phéng qua trinh van hanh cia mot TTD. Cong
cu nay cho phép giai bai toan quy hoach tdi uu
dudi dang tuyén tinh va phi tuyén rat tién loi.
Viéc ting dung cong cu nay dé giai bai toan néu
trén s& giup giam dugc khdi luong tinh toan,
cho két qua nhanh va dang tin cay.

3. AP DUNG TiNH TOAN CHO TTP MY LY

3.1. Giéi thiéu chung TTD My Ly

Thuy dién My Ly ndm & thugng ngudn song
Ca, xa My Ly va Ta Ca, huyén Ky Son, tinh Ngh¢
An. Thuy dién My Ly c6 hd diéu tiét nam, cong
suat lap may Ni, = 250 MW, san luong dién
binh quan hang ndm khoang E¢ = 914,2 tri¢u
kWh. Dy an Thuy dién My Ly dugc danh gié la
du 4n c6 quy md twong dbi 16n, du kién phat
dién 1én mang luéi dién qudc gia vao nim 2020.

3.2. Phwong phap tinh toin va két qua
thu dugec

3.2.1. Trong diéu kién thiét ké

Theo Tu van thiét ké, TTD My Ly duoc chon
vo1 muc nude dang binh thuong (MNDBT) la
330 m, myc nude chét (MNC) 1a 310 m, Ny, 1a
250 MW. Dua trén c& so 1y luan & trén vé xéc
dinh ché d6 dai han cua TTD trong thiét ké.
Theo do, trong giai doan thiét ké can chon thong
s ho chira sao cho dién niang mua kiét 1a 16n
nhit, E => max. Trong pham vi trudng hop ap
dung nidy, MNDBT duoc 4n dinh nhu Tu vin
thiét ké da chon va xem xét lai viéc chon MNC.

Trudc ti€n, st dung phuong phdp tinh toan
thuy nang coi luu lugng phat dién mua ki¢t
khong doi (Q = const) dé danh gia mdi tuong
quan gitra MNC va E,x. Nam thay van dugc

chon tinh toan 1a nam kiét thiét ké (Py = 90%).
Két qua tinh toan cho thay khi MNC cang giam
thi Enk cang tdng vo1 xu hudng tiém can voi gia
tri cuc tri. Trong pham vi giédi han MNC dugc
xem x¢ét (MNC = 298 m) thi khi MNC cang
giam thi Eny van ting dang ké. C6 nghia viéc
chon MNC thip hon s& c6 loi hon, s& thay thé
dugc nhiéu hon cong sudt lip dit cta ngudn
khac va do d6 s& giam chi phi cho hé théng.
Bang 1 trinh bay két qua tinh E .y d6i voi mot sb
phuong an MNC dé tién xem xét dénh gia.

Bang 1. Tong hop két qua tinh E, theo

cac phwong phap.
Emi (10° kWh) theo cac phuong phap
MNC | Q=const | Exx => max | N = const
310 (m) | 338,51 343,74 343,70
305 (m) | 350,99 359,70 359,70
298 (m) | 364,09 379,44 370,30

Tiép theo, nham danh gia dung hon gia tri
En hay kha ning thay thé ciia TTD, ta str dung
cac phuong phdp tinh toadn khac nhau nhu:
Phuong phap coi cong suit cac thang mua kiét
khong d6i (N = const) va Phuong phép tinh toan
t61 wu véi bién diéu khién 13 myuc nude thuong
luu timg thang va theo tiéu chuan Eny => max.
Céac rang budc vé muc nudc thuong, vé luu
luong va vé cong suat cua ting thang ciing dugc
xem x¢ét dua vao trong tinh toan. Cac phuong
phap nay do phai tinh lip nhiéu va khdi lwong
tinh todn 16n nén phai st dung su trg giap cua
cong cu Standard Solver trong phin mém
Microsoft Office Excel. Két qua tinh toan duoc
téng hop trong Bang 1.

Tir bang tong hop két qua cho thiy, viéc
giam MNC tir 310 m xubéng 305 m va 298 m
mic du mirc do ting c6 xu hudng giam dan
nhung Ep van ting mdt luong kha 1én (ting
12,5.10° kWh va 25,6.10° kWh tng véi MNC
giam xudng 305 m va 298 m). Tuy nhién, & day
méi tinh dén su thay ddi cua dién lugng mua
kiét ma chua xét dén dién lugng nam. Hon ntra,

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 57 (6/2017) 53



viéc st dung phuong phap tinh toan khac nhau
cho két qua En khac nhau. Phuong phép tinh
t61 uu (Epk => max) cho két qua 16n hon han so
v6i phurong phap thuong ding (Q = const). Diéu
nay cho thy, dé danh gia dung kha ning thay
thé hay kha ning huy dong ngudn thiry dién thi
viéc chon phuong phap tinh toan la quan trong.

3.2.2. Trong diéu kién vin hanh

Trong giai doan van hanh cic thong so thiét
ké da xéc dinh thi viéc can lam 14 x4c dinh ché
do lam viéc trong ca nam cua TTD sao cho co loi
nhit. Theo nhu co s¢ Iy ludn & trén, thi ché do

lam viéc dai han c6 lgi cia TTD la ché d6 cho
dién lvong ndm 16n nhit, E, => max. Van dung
mo hinh toan da néu cung vo1 st dung cong cu
Standard Solver dé tinh toan cho TTD My Ly.
Céc nam thay van dung tinh toan la ba nam thuy
vin dic trung, ing v6i cac tan sudt P = 10%,
50% va 90%. Pé danh gia tinh hiéu qua coa
phuong phap dua ra (Ey(Zy) => max), v6i két qua
E, thu duoc tir phuong phap nay s€ duoc so sanh
voi E, cua phuong phap Q = const va E, do Tu
van thiét ké tinh. Bang 2 trinh bay téng hop cac
két qua thu dugc boi cac phuong phap.

Bing 2. Tong hop két qua tinh E, theo cac phwong phap

E, (10° kWh)
MNC =310 m MNC =305 m MNC =298 m
0 . A
P (%) Q = const Er;la_; gllfé:]iré Q=const | E, = max | Q =const | E, = max
10 1216,55 | 1235,74 | 1222,02 | 122942 1247,40 1242,00 1253,63
50 969,29 974,14 | 963,60 978,96 981,89 977,80 989,99
90 604,22 629,57 | 626,30 590,12 615,93 571,19 606,06
Trung binh 786,76 946,48 | 937,30 932,83 948,41 930,33 949,89

Tir két qua & Bang 2 cho thdy:

+ Truong hop MNC = 310m (nhu Tu vin
thiét ké chon), dién ning thu dugc cho cac nim
thity vin khéc nhau tir phuong phép dua ra déu
16n hon két qua ctia Tu van thiét ké tinh va cua
phuong phap Q = const.

+ Pbi v6i cac truong hop MNC khac nhau,
phuong phap E, => max déu cho két qua 16n
hon phwong phap Q = const. Tir d6 cho thdy
hiéu qua cia phuong phap dua ra. Pong thoi,
cho phép danh gia ding hon gid tri di€én ndng
cua TTD.

+ Xét 3 phuong an MNC cho thay, khi
MNC giam mic du E, cua nim kiét thiét ké
(P& = 90%) giam nhung E, ciia ndm nay tang
va E, trung binh nhiéu nim ciing ting, cho du
mic do ting c6 xu huéng giam dan. Trong
truong hop nay, viéc chon MNC thap (305 m
va 298 m) vira c6 loi d6i véi ché do dai han ca
trong diéu kién thiét ké va van hanh. Du sao &
day chi m6i xem xét vé mit loi ich ning luong
ma chua xét dén phan chi phi khi MNC thay

d6i ciing nhu chua xét dén cong suat kha dung
cua cac thang giao mua. Tuy nhién, khi MNC
gidm thi mdc du chi phi vao TTD c6 tang
nhung lugng ting khong nhidu. Pic biét, néu
dung trén quan diém cua hé thong thi viéc
giam MNC ma c6 lgi ddi voi ché do dai han
cua TTD s€ lam cho chi phi chung cua hé
théng giam, do do sé€ co 191 cho toan hé théng.

4. KET LUAN VA KIEN NGHI

Bao cdo da dua ra phuong phdp luan trén co
so khoa hoc va phuong phép xac dinh ché d6 huy
dong ngudn thiy dién dai han khi cac TTD lam
viéc trong HTD. Tur két qua tinh toan cho mot
TTPD cu thé cho thay hiéu qua cta phuong phap
dua ra. Pong thoi, qua két qua cua cic phuong
phap tinh toén s€ giap danh gid dung hon gia tri
nang lugng cuia TTD khi tham gia 1am viéc trong
hé théng, tir d6 cho phép chon dugc thong sb co
loi nhat cho TTP. Viéc xac dinh ché d6 dai han
d6i v6i cac TTD trong HTD trong diéu kién thiét
ké ciing nhu van hanh phai dimg trén quan diém
hé thong va ¢ trang thai dong.
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Abstract:
RESEARCHING EXPLOITATION REGIME OF LONG TERM SCHEDULED
HYDROPOWER SOURCES IN VIETNAM POWER SYSTEM

In the composition of Vietnam power system, hydropower has a high proportion. Most medium and
large hydropower stations in the system have reservoir for long-term scheduling. One of scheduling
characteristics of these reservoirs is the impact of the impact which affects the operational
efficiency of the whole system. This article presents the scientific basis and regime to exploit the
long-term scheduled hydropower sources in design as well as in operation to improve the
operational efficiency of hydropower, thereby reducing system costs. The obtained results from
application for the My Ly hydropower station show the effectiveness of the methodology.
Keywords: Hydropower; Power System; Long-term scheduling.
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