BAI BAO KHOA HOC

NGHIEN CUU CAN BANG CONG SUAT CUA NHA MAY PIEN MAT TROT
BANG KHA NANG BU CONG SUAT CUA NHA MAY THUY DPIEN CO
HO PIEU TIET NGAN HAN TREN HE THONG PIEN

Ho Sy Mio’

Tom tat : Cdc nha may dién mdt troi da va dang dieoc xay ding nhiéu & cdc tinh mién Nam Ti rung bo,
Viet Nam. Khu viee nay cé thoi tiét Hc.’fwg nong, kho han nhiéu, thich hop dé dau i, phat trién dién mdit
troi. Nguon cong sudt dién mdt troi ting trieong gilip cho hé théng dién khéng phu thuéc nhiéu vao
Hgmfn nhiét dieén. Tuy nhién nhiroc diém cia cac tram dién mat troi thirong hoat dong khong én dinh,
chiu tac dong triec rié}) béi thoi tiét va dic biét chi lam viéc diroc ban ngay, troi Hc.’fwg thi phat diroc
cong sudt cao, con troi may, miea thi phét cong sudat rat théap. Thity dién thieong cé ho diéu tiét tich trir
meée dé phat dién theo nhu cau phu tdi, va thoi gian khéi dong va dimg t6 may nhanh chi tinh bing
giay do do c6 thé ding dé diéu khién can bang cong sudt trén hé thong dién. Cdc tdac dong thoi tiét anh
Ieéng gay mdat on dinh doi véi dién mdt troi thieong xay ra ngdn han trong ngay do dé can nguon dién
dap trmg nhanh dé can bang phu tai. Nghién ciru co sé khoa hoc can bing cong sudt nha may dién mdt
troi bang kha ndng bi cong sudt ciia cac nha may thiy dién la viéc lam cdp thiét dé dam bao an toan
C(’i:p dién cho hé rhd'ng dién. Ap dung tinh toan cho nha mday dién mdt troi Song Giang, TP Cam Ranh va

nha may thiy dién Song Giang 2, huyvén Khanh Vinh, tinh Khanh Hoa.

Tiwr khoa: Dién mit tro1, thuy dién, hé ‘rhéng dién, cwrong do birc xa

1. PAT VAN DE

Pién mat troi (PMT) la nguén nang hrong
sach, than thién véi moi trwong. Nguoén niang
lvong mat troi la nguén nang lwong tai tao
(NLTT), khong bi can kiét, khong phat thai khi
thai gay hiéu tng nha kinh nhw cac nha may
nhiét dién st dung nguén nhién liéu hoa thach.
Nganh cong nghiép dién mat tro1 dang la xu
hwéng phat trién & cac nude trén thé gidi va
ngay ca Viét Nam. Nha may PMT hoat dong
dua vao nguf“m birc xa mat tro1 va hoan toan phu
thuéc vao thoi tiét. Tuy nhién yéu to thoi tiét
thwong rat bién dong trong ngay va khong duw
bao chinh xac dwgc. Do anh sang mat tro1 khong
thé tich trit nhw cac nguf“m nhién liéu khac nén
st van hanh nha may phu thuéc vao anh sang
mat troi sé la khong 6n dinh. Thue té théng ké

! Khoa Céng trinh, Trirong Dai hoc Thiy loi

van hanh cta cac nha may PMT trong tuan cia
Cuc diéu tiét dién luc thang 7/2020 thi ty 1é phat
dién lén Iwdi cua cac nha may PMT so vdi cong
suat dang ky ¢ nhitng chu ky khong qua tai cong
suat trén dwong day cho thay c6 nhitng nha may
chi phat dwoc khoang hon 50% cong suat lap dat
dwoc thé hién trong bang 1.

Thuy dién ciing giong nhw dién mat troi la
nguén NLTT. khong gay 6 nhiém méi trudng,
gia ban dién thf’ap._ hiéu qua kinh té cao. Tiém
nang k¥ thuat vé thuy dién hau nhu da duoc
khai thac, cac TTD lén da dwoc xay dung ¢ cac
thap ki trede, hién nay chi con lai cac TTD nho,
cong suat thap dwoc hwong wu dai gia ban dién
theo gia chi phi tranh dwoc. Vé co ban TTD
khong phu thudc nhiéu vao thoi tiét, ché do phat
dién twong ddi én dinh. Thuy dién c6 wu diém la
ché @6 khéi dong nhanh nhat trong cac nha may

phat dién, hinh 1.
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Bing 1. Thong ké gitra cong suat phat
va céng suit lap may

nguodn cap dién va theo dw bao no co thé tang 1én
trén 30% nam 2045. Van dé do thé hién vai tro

Power Source

Start-up tmme (br)

Hinh 1. Thoi gian khoi dong ciia cdac
nha may phdat dién

Thuy dién ciing c6 ché d6 diéu chinh cong suat
nhanh nhat trong cac nha may thé hién trong bang
2 (TEPCO, 2012). Véi wu diém trén thi nha may
thiy dién c6 thé dam bao bu cong suat trong thoi
gian ngan han khi nha may PMT hoat dong khong
én dinh.

Quy hoach dién VII stra d6i dén nam 2020 ty
trong ng116n NLTT (dién gio, dién mat tron) chiém
9,9% vé cong suat va 6.5% vé dién lwong, hién
nay da lap dat dwoc 5482MW. Nha may PMT
hién nay dang dwoc EVN wu tién huy déng ngudn
cong suat trén hé thong nén c6 nhitng thoi diém
chiém dén gan 14% (13% dién mat troi) ty trong

- cia ngudn NLTT trén HTD ngay cang quan tron
STT |Nha may DMT Ny (MWp) |Sai 56 NNy, 1 Hguon - 1H L gy cang quian Trohe
1|Thuén Nam Dic Long |50 MWp 529 va chiém ty trong chinh cia cac nguon cap dién o
2|Hacom Solar 50 MWp 57% Viét Nam. Do do6 sw khong on dinh cua che do van
3|BP Solar 1 46 MWp 63% hanh cac nha may dién NLTT ma cu thé la PMT
i i A J 9 N N n . 2k H . L o alactooa
A1VEP B"_]h T I 30 MWp 64% sé anh hwong khong nho den nén kinh té-xa hoi va
5|Vinh Hao 4 30 MWp 66% A hai d dam ba A dint A LA A
6[Sa0 Mai 210 MWp 66% can phai duoc dam bao 6n dinh vé cong suat.
7{Vin Gido 1 S0 MWp 66% Bing 2. T¥ Ié thay dbi céng suét
8|Song Giang 50 MWp 66% | ohit cda cic nha mav dié
9|Ninh Phuéc 6.1&6.2 |57 MWp 66% trong 1 phut cua cac nha may dien
10| Thudn Nam 19 49 MWp 67% TT | Nguén dién T¥ 1é thay @bi cong suit
11|Binh An 50 MWp 67% — ,
12 Van Gido 2 50 MWp 69% 1 Thuy dién 50-60%/phut
13| Phude Hiru 65 MWp 69% 2 Nhiét dién dau 1-3%/phut
14/BIM 30 MWp 69% : Nhiét dién khi 5%/phit
o k] A T4 7y -=No.
15|My Son Hoan Loc Vict |50 MWp 70% 4 | Nhiét dién than 1-3%/pht

h

Dién nguyén tir -

2. CO SG KHOA HOC VA PHUONG
PHAP XAC DINH

Nguyén Iy hoat dong cia nha may PMT: pin
mat tro1 (PV) hoat dong gitta trén qua trinh
chuyén héa nang lrong cia 4nh sang mat troi
thanh dong dién 1 chiéu (DC) trén tam pin. Cong
suat ctia tam pin phu thuée vao cuong doé birc xa
cua anh sang mat tro1 dwoc thé hién trong cong
thitc sau:

Ng=p 1. A (D
)
E, = | P @)

Trong d6: N.-coéng suat cia nha may PMT
(MW); n;-hiéu suat chuyén d6i dién ciia nha may
1; Ip-cwong do bwre xa mat tro1 cia nha may 1
(Wf"mz); Aq~dién tich cac tam pin nha may 1 (1112);
E. -dién hrgng cua nha may DMT trong 1 ngay
(10°kWh): t1. to-thoi diém bat dau va két thue ning
trong ngay (gid).

Cuong do birc xa mat tro1 trén mat phﬁng tam
pin phu thude vao sé gio ning trong ngay va bi
anh hwong cua moi treong, thoi tiét, dia diém, dia
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hinh...nén no6 la mot gia tr1 luon luoén thay doi
dwoc thé hién bai cong thire (John Twidell, 1986):

]Tf:f(Ganngpa(Snya(gaﬁ) (3)

Trong d6: G-birc xa mat troi téi khi quyén trai
dat (W/m?); n-thtt tr ngay tinh toan trong nam; o-
gbc vi do tai vi tri tinh toan; y la géc phuwong vi
clia mat phang tam pin; 8-goc hop boi quy dao
mat tro1 va maét phﬁng xich dao: ®-goc gi¢ mait
trod thé hién trang thai di chuyén cua trai dat so
v6éi mat troi, B-géc nghiéng ciia mat phing tam
pin. Hién nay, v6i st phat trién ciia khoa hoc cong
nghé, cwong do birc xa It dugce xac dinh thong qua
cac phan mém chuyén dung nhw PV systems,
Meteonorm.

Nguyén Iy lam viéc cua TTD: TTD phat duoc
cong suat, dién lrong dua trén nang hrong dudi
dang thé nang va dong ning cua dong nude bao
gém lvu hrgng va cot nede qua tude bin duoc thé

hién bé1 cong thire sau:

N, =9.81n.0, H, )
T

E, = [Nyt (5)
0

Trong d6: Ng-cong suat phat cia NMTD
(MW); n;-higu suat phat dién cua nha may; Qp;-
Ivu lwong phat dién j (m’/s); Hi-cot mrée phat dién
(m); Eg -dién hrong cua cac NMTD trong 1 ngay
(10°kWh); T- thoi gian phat dién trong ngay (gid);
j 1a thot diém tinh toan.

DPéi véi TTD diéu tiét ngan han, trong nhitng
ngay c6 lwu lwong dén nho, hé khong tich du
nwde thi nha may sé wu tién phat dién vao cac
cung gid' cao diém, thir ty wu tién s& la 1a cung
gid tir 17-20h, tiép theo s& dén cung gid cao diém
budi sang tir 9h30 - 11h30, cudi cing méi dén
cac cung gio khac. Khi TTDP tham gia bu cong
suat cho nha may PMT thi TTD van phat dién dé
bt cho cong suat thiéu hut trong cac gid ma nha
may PMT lam viéc va ciing trén nguyén tic phan
phdi mrée néu trén.

Déi v6i TTD ché d6 van hanh nha may can

dam bao cac diéu kién rang budc sau:

V<V, <V,
MNC < ZU. < MINDBT
Zx@r‘ - f(L:r)

V=V, 4+,

v, =(9,-0,)AT 3600
Qmin = QPj = Qmax
Omin = 20%(Qmax j Z)

H,=2,-2,-h,

Trong d6: V.-dung tich chét ciia hd chira tng
v6i MNC () V,,-dung tich toan phan hoé chira
tng voi MNDBT (1113)_:_ Zg-muc nurée ho chira tai
thoi diém j (m): Vy-dung tich lam viéc cua ho
chira (1113 ): Quin -lru lrgng phat dién ‘rhép nhat mot
t6 may cé thé lam viée (m’/s); Qumax -lru hrong
phat dién 16n nhat mot t6 may co thé phat
(m’/s):z-s6 t6 may thuy dién; Qg-hru hrong dén ho
trong ngay (m’/s); Zy;-muc mrée ha hru nha may
hodc cao trinh lip may d6i véi tude bin gao (m);
hy;-cot mrde ton that trén ‘ruyén nang lwong (m):
AT- thoi doan phat dién (g10).

Goi Ps va Py la cong suat phat dién lén ludi
dién cua cac nha may DPMT va NMTD. Psmax la
cong suat phat dién lén hréi twong tng véi ngay
phat to1 da trong nam, khi Pg < Pgp,y thi Iwdi dién
bi thiéu hut dién so véi thiét ké va can phai dwgc
bu cong suat va dién nang. Phan cong suat thiéu
hut do hoat dong khong én dinh cua nha may
DMT 1a APs= Pgpax-Ps.

Ta biét rang trong thoi gian ngan han dé dam
bao dwoc can bang cong suét thi chi c6 NMTD
dap g dwge do co ché d6 dong, ngét tai nhanh.
Do d6, dé cho cac NMTD bu cong suét thiéu hut
do nha may PMT la phu hop nhét béi vi kha nang
diéu chinh cong suat cua cac nha may nhiét dién,
dién hat nhan thi phai tinh hang gio hoac hang
ngay. Tir d6 ta co biéu thirc can bang bu cong suat

thiéu hut dwoc xac dinh nhw sau:
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AP, =9.81.,.0, H, (©)

Cac trieong hop can phai bu cong suat ngan han
do ché dd hoat dong khong 6n dinh cua nha may
PMT: ché d6 hoat dong cua nha may DPMT phu
thude vao s6 gio ning trong ngay. Tuy nhién s
gid ndng phu thudc vao thoi tiét, ngay, thang, mua
va c6 thé ngan han do troi mwa, troi o6 may...do
nhiéu yéu t6 ngoai canh tac dong nén kha ning
cung cap dién 1én Iwéi cia PMT la khong 6n dinh
va gay anh hwéng cho hé théng dién. Biéu do sy
thay doi cwong do birc xa mat tro1 duoc thé hién
trong cac hinh sau: Hinh 2-biéu dd6 minh hoa
curong do birc xa mat troi trong cac trang thai thoi
tiét trong ngay: ngay ning, ngay c6 may va ngay
mua. Hinh 3- biéu d6 minh hoa cwong do birc xa
g véi cac ngay co thoi tiét tot trong nam.

100
a0
50
]

— ni'ng
=== miy
= * mua

L]
50
&0
.11
20
10

0

01 2345678920 RDMISIGITIRIGDNNRDN

giir
Hinh 2. Cirong do birc xa mdt troi trong cdc
trang thai thoi tiét khéc nhau

D1 2345678 9101112131415161718192021 222324
Gio

Hinh 3. Cirong do birc xa mdt troi cac ngay co
thoi tiét tot trong ndim.

3. AP DUNG TINH TOAN

Nha may DMT Song Giang, dat ¢ xa Cam
Thinh Péng, TP Cam Ranh, tinh Khanh Hoa. Toa
dé nha may (11°53°37’N; 109°5°5.0”’E), coéng
sut lap dat 50,0MWp/45,0MWac . Téng s6 hrong

tam pin lép dat tai du 4n 1a 136980 tam. Loai pin
monocrytalline, cé cong suat 1PV 1a 365Wp. hiéu
suat chuyén d6i dién ciia nha may 15,0%, kich
thwde tam pin 1974x1002mm.

Nha may thiy dién Séng Giang 2 ¢6 tuyén dap
dat tai xa Khanh Trung, huyén Khanh Vinh, tinh
Khanh Hoa. Cong trinh cach du an DPMT Song
Giang khoang 50km. Toa d¢ nha may
(12°22°00°°N; 108°50°0.0”’E). Muc nuwdc dang
binh thwong 462m; mue nuwde chét 460m. Dung
tich diéu tiét phat dién cua hé chira 390000 m”.
Cong suat lip may 37MW, 2 t6 may tude pin
Pelton; cao trinh ldp may 53,7m; hru hrong phat
dién 16n nhat 11,5 mes;_ lru Iwgng phat dién nho
nhat 1,2 m’/s; cot nude phat dién tinh toan
381,56m (PECC 3, 2016).

Cuong do bitec xa cac thang trong nam tai
TP.Cam Ranh duoc thé hién trong biéu do sau,
hinh 4:
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Hinh 5. Biéu do céng sudt phat giira thang cao
nhdt va théang thap nhat

Can ¢t vao biéu dd cuong do buc xa theo
thang cho thay & khu vire dat nha may PMT Séng
Giang thi thang 4 c6 cudong do birc xa tot nhat,
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thang 12 ¢6 cwrong do bire xa thap nhat dan dén co
st chénh 1éch 16n nhat vé cong suat phat duoc thé
hién trong biéu dd hinh 5. Sw chénh léch cong suat
phat dién cua nha may PMT sé lam cho hé théng
s& bi thiéu hut vé cong suat va dién nang so vai
thang phat cong suat cao. Do d6 dé can bang phu
tai hé thong can dwgce b sung cong suat bai cac
tram phat dién khac. Cu thé trong treong hop nay
ding cong suat phat dién cia nha may thiy dién

Song Giang 2 dé phat bu vao cong suat thiéu hut.
Thang 12 & khu vire nay la thang mua mra nén la
thang c6 cwong do birc xa mat troi bat 6n nhat
trong nam. Tuy nhién d6i véi thuy dién la thang
thuan loi dé phat dién vai nguén nrdc firong ddi
doi dao. Chon ngay tinh toan 1a ngay c6 hru hrong
dén thép nhét trong thang (Qa4=5.2 m’/s). Két qua
tinh toan thé hién trong bang 3:

Bing 3. Tinh toan bu céng suit nha may PMT Séng Giang trong thiang 12 boi NMTD

T 1 Ps APs Qq Vv g hy H Py
Gio W/m* MW MW m’/s m’/s 10°m’ m m m MW
6h45 0.00 0.00 0.12 5.20 1.20 1.05 460.65 0.30 406.65 4.20
7h45 93.00 3.78 1.63 5.20 1.20 1.06 460.73 0.30 406.73 4.20
8h45s 180.00 7.32 5.85 5.20 1.67 1.07 460.79 0.57 406.53 5.85
9h45 327.00 13.29 10.16 5.20 11.22 1.05 460.68 23.56 383.43 37.00
10h45 487.00 19.79 11.01 5.20 11.23 1.03 460.57 23.58 383.29 37.00
11h45 579.00 23.53 11.95 5.20 11.23 1.01 460.46 23.59 383.17 37.00
12h45 593.00 24.10 12.80 5.20 3.68 1.01 460.49 2.57 404.21 12.80
13h45 565.00 22.96 11.34 5.20 3.26 1.02 460.52 2.02 404.80 11.34
14h45 467.00 18.98 9.10 5.20 2.61 1.03 460.57 1.32 405.55 9.10
15h45 324.00 13.17 7.23 5.20 11.23 1.01 460.46 23.60 383.16 37.00
16h45 195.00 7.92 4.31 5.20 11.23 0.99 460.35 23.61 383.04 37.00
17h45 39.00 1.58 3.62 5.20 11.24 0.97 460.23 23.62 38291 37.00
18h45 0.00 0.00 0.04 5.20 11.24 0.94 460.12 23.64 382.78 37.00
19h45 0.00 0.00 0.00 5.20 11.25 0.92 460.01 23.66 382.65 37.00
:; o~ khi mat tro1 bi may che pha hoac troi mwa. Trong

6 10 14 18 22
—+—Thang 4-ning —=—Thang 12-miy

Hinh 6. Chénh léch cong suat giira ngay nang

va ngay cé may

Ngoai chiu anh hwéng boi su thay doi cuong
do birc xa trong cac thang thi nha may DPMT cling
chiu anh huéng do bién dong thoi tiét trong ngay

nhirng ngay nay cuong do birc xa mat tro1 sé giam
nhanh, lam cho céng suat phat ra ciia nha may nho
va lwong cong suat thiéu hut 16n dwoc thé hién
trong biéu d6 hinh 6. Tinh toan bu céng suat cho
nha may DPMT trong thang 12 chiu anh hwong bai
thoi tiét bién dong x4u duoc thé hién trong bang 4.

Két qua bang s6 3 va 4 cho thay so véi cac
thang trong nam thi thang 12 nha may PMT Song
Giang va cac nha may DPMT khac trong khu virc
phat dwge cong suat thap nhat 1én hedi dién. Néu
xét riéng cho PMT Séng Giang thi cong suat phat
dién 1én ludi vao thoi doan cao diém budi sang

trong thang 12 so véi thang phat cao nhat 1a thang
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4 giam tir 33.68%-43.32% d6i v&i cac ngay cod
thoi tiét tot va giam khoang 68.03%-76.42% trong
cac ngay co thoi tiét bién dong. Do swr giam cong

suat phat dién cua cac nha may DPMT nén hé thong

sé b1 thieu dién cuc bd, néu khong cod su dieu
chinh nguon cap dién hoac phat cac nguon dién dw
trw thi sé phai giam tai ¢ cac ho dung dién. Diéu

nay sé gay bat lgi cho nén kinh te.

Bing 4. Tinh toan bu céng suiat nha may PMT Séng Giang

trong ngay c6 thoi tiét bién dong trong thang 12

TT I Ps APs Qq \Y Za hy H Py

Gio W/m? MW MW m’/s m’/s 10°m’ m m m MW
6h45 0.00 0.00 0.12 5.20 1.20 1.05 460.65 0.30 406.65 4.20
7h45 31.00 1.26 4.15 5.20 1.20 1.06 460.73 0.30 406.73 4.20
8h45 72.00 2.93 10.24 5.20 2.94 1.07 460.77 1.62 405.45 10.24
9h45 136.00 5.53 17.92 5.20 11.22 1.05 460.66 23.56 383.40 37.00
10h45 | 228.00 9.27 21.54 5.20 11.23 1.03 460.55 23.58 383.27 37.00
11h45 | 279.00 11.34 24.14 5.20 11.23 1.00 460.43 23.60 383.14 37.00
12h45 | 282.00 11.46 25.44 5.20 7.47 1.00 460.39 10.47 396.23 25.44
13h45 | 277.00 11.26 23.04 5.20 6.73 0.99 460.36 8.50 398.16 23.04
14h45 | 221.00 8.98 19.10 5.20 5.54 0.99 460.36 5.78 400.87 19.10
15h45 132.00 5.36 15.04 5.20 4.34 0.99 460.37 3.56 403.12 15.04
16h45 76.00 3.09 9.14 5.20 11.24 0.97 460.26 23.62 382.94 37.00
17h45 0.00 0.00 5.20 5.20 11.24 0.95 460.15 23.64 382.81 37.00
18h45 0.00 0.00 0.04 5.20 11.24 0.93 460.04 23.65 382.69 37.00
19h45 0.00 0.00 0.00 5.20 7.19 0.92 460.00 9.69 396.61 24.52

DP6i véi HTD khi nhu cau ding dién tang 1én
vao cac thang cudi nam, thi sy giam coéng suat
phat dién cua cac nha may PMT sé lam céng
thing ngudn cap dién cho hé théng. Pé dam
béo cung cap dién an toan ma khong phai cat
dién luon phién thi can phai diéu chinh cac
ngudn cap dién. Nhw phan tich ¢ trén theo xu
hwéng thi cac TTD sé c¢o vai tro diéu chinh
cong suat dé dam bao can bang coéng suat trén
HTD, cac TTD véi cac ho diéu tiét dong vai tro
nhw cac pin du trit nang lrong dé bu cong suat
vao cac thoi doan dung dién cao diém trong
ngay. Néu xét riéng cho TTP Séng Giang 2 thi
vao cac thang cudi nam khi lrong nude dén hod
chira trong d6i doi dao thi kha nang dap tng
cho su thiéu hut cong suat cua nha may DMT
Séng Giang la dam bao. Sw diéu chinh cong

suat phat dién cua cac TTD dé bu cho sy thiéu

hut cong suat cia DPMT la diéu c6 loi cho HTD
va nén kinh té-xa hoi.

Hién nay, cac TTD c6 cong suat trén 30MW
no1 chung va TTD Song Giang 2 noi riéng sé phai
tham gia vao thi trrong ban dién canh tranh. Péi
véi cac TTD co cong suat trén 30MW thi gia ban
dién dugc tinh la gia ban dién trung binh theo mua
trong nam (gia ban dién thap hon so véi cac TTD
nho ban dién theo gia chi phi tranh duoc). Tuy
nhién khi vai tro ctia cac TTD gitip can bang, dam
bao cong suat phat dién ctia HTD thi gia ban dién
can phai dwoc nghién ctru diéu chinh dé dam bao
lo1ich cho cac TTD.

4. KET LUAN VA KIEN NGHI

Bai bao dwa ra co s& danh gia ché d6 van hanh
khong én dinh cua cac nha may dién mat tro1 do
anh hwong cia yéu to ngoai canh nhw thoi tiét,

chuyén dong ctia mat tro1 trong nam. Két qua phan
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tich cho thay rang thanh phan cong suat phat 1én hréi
dién hé ‘rhéng cua cac nha may DPMT bi thiéu hut do
anh hwong cua cwong do bic xa cac thang trong
nam dong thoi gidm sau g véi cac trang thai thoi
tiét xau nhw troi nhiéu may va mua. Tir d6 dwa ra
cac co ché bu cong suat thiéu hut dé dam bao can

bang phu tai trén hé théng dién. Bai bao ciing tinh

toan ap dung két hop phat dién bl cong suat cho nha
may DPMT Song Giang boi nha may thuy dién Song
Giang 2 trong tinh Khanh Hoa. Két qua tinh toan
cho thang bt én nhat vé thoi tiét 1a thang 12 cho
thay NMTP Song Giang 2 dap tmg di coéng suat
vira dé b cho nha may PMT Séng Giang vira dam

bao phat dién lén hrdi theo ké hoach.

TAI LIEU THAM KHAO

Bo6 mén Thuy dién, Trwong Pai hoe Thuy Loi (1974). Gido trinh Thiy néing, Nha xudt ban Néng thon,
Ha Nou

Cuc diéu tiét dién Iwe, 2020, Ddanh gid tuan tie 29/6 dén 5/7/2020, Ha Noi.

PECC 3, 2016, Bdo cdo thiy ning-kinh té ning heong thiy dién Séng Giang 2.

Quyét dinh 428/QP-TTg cua thu twéng, “Piéu chinh Quy hoach phat trién dién hec Quoc gia giai doan
2011-2020 c6 xét dén nam 2030 ngay 18 thang 3 nam 2016.

John Twidell, Tony Weir, 1986, renewable energy resources.

TEPCO, 2012, final report on feasibility study on Phu Yen Dong Pumped storage hydropower.

Abstract:
RESEARCH CAPACITY BALANCE OF SOLAR POWER PLANT BY CAPACITY
COMPENSATION OF HYDROPOWER WITH SHORT TERM SCHEDULING
ON POWER SYSTEM

Solar power plants have been built a lot in the provinces of the South Central in Vietnam. This area has
hot and dry weather, suitable for investing and developing solar power. The growth in solar power makes
the system less dependent on thermal power. However, the disadvantages of solar power plants are often
unstable, directly affected by the weather and especially work only during the day, sunny weather can
generate high power, while cloudy weather, rain is very low power generation. Hydropower often has a
reservoir to store water to generate electricity for load demand, and the quick start and stop time in
seconds can be used to control the power balance on the electrical system. The weather impacts that cause
the instability of solar power often occur in short term of day, so it needs fast power supply to balance the
load. Researching the scientific basis for balancing the capacity of solar power plants by ability to
compensate capacity of hvdropower plants is an urgent work to ensure safety of electricity supply for the
electricity system. Application of calculations for Song Giang solar power plant, Cam Ranh City and Song
Giang 2 hydropower plant, Khanh Vinh district, Khanh Hoa province.

Keywords: Solar power, hydropower, electricity system, solar radiation intensity
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