BAI BAO KHOA HOC

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

Ho S§ Mio'

Tém tit : Cdc nha may dién mdt troi dd va dang dwoc xdy dung nhiéu & cdc tinh mién Nam Trung b,
Viét Nam. Khu viee ndy c6 thoi tiét ndng nong, khé han nhiéu, thich hop d@é dau tw, phdt trién dién mdt
troi. Nguon cong sudt dién mdt troi tang truong givip cho hé thong dién khéng phu thudc nhiéu vao
nguén nhiét dién. Tuy nhién nhuoc diém ciia cdc tram dién mat troi thuwong hoat dong khong on dinh,
chiu tac dong truc tié:p béi thoi tiét va ddc biét chi lam viée dwoc ban ngay, troi ncfng thi phat duoc
cong sudt cao, con troi mdy, muwa thi phdt cong sudt rat thap. Thuy dién thuong c6 ho diéu tiét tich triv
nude dé phat dién theo nhu cau phu tdi, va thoi gian khoi déng va dirng t6 mdy nhanh chi tinh bang
gidy do dé ¢ thé ding dé diéu khién cin bang cong sudt trén hé thong dién. Cdc tdc dong thoi tiét anh
hwong gdy mat on dinh doi voi dién mdt troi thiwong xdy ra ngdn han trong ngay do dé can nguon dién
ddp vmg nhanh dé cdn bang phy tdi. Nghién ciru co s6 khoa hoc cdn bang cong sudt nha may dién mdt
troi bang kha ndang bii cong sudt ciia cde nha mdy thuy dién la viéc lam cdp thiét dé dam bdo an toan
cap dién cho hé thong dién. Ap dung tinh todn cho nha may dién mat troi Séng Giang, TP Cam Ranh va

nha may thuy dién Song Giang 2, huyén Khanh Vinh, tinh Khanh Hoa.
Tw khéa: Dién mat troi, thuy di€n, hé théng dién, cuong @06 buc xa

1. PAT VAN PE

Dién mat troi (PMT) 1a ngudn ning luong
sach, than thién véi moi truong. Ngudn ning
luong mit troi 13 ngudn ning luong tai tao
(NLTT), khong bi can ki¢t, khong phat thai khi
thai gay hiéu tng nha kinh nhu cidc nha may
nhiét dién s dung nguén nhién li€u hoa thach.
Nganh cong nghiép dién mdt tro1 dang la xu
hudéng phat trién & cac nudc trén thé gidi va
ngay ca Vi¢t Nam. Nha may DMT hoat dong
dua vao nguén buc xa mat trdi va hoan toan phu
thudc vao thoi tiét. Tuy nhién yéu t6 thoi tiét
thudng rat bién dong trong ngay va khong du
béo chinh xac dugc. Do 4nh sdng mat tro1 khong
thé tich trir nhu cac ngudn nhién liéu khac nén
su van hanh nha may phu thudc vao anh sang
mit troi s& 1a khong 6n dinh. Thyc té thong ké

! Khoa Céng trinh, Truong Pai hoc Thity loi

van hanh cta cac nha may DPMT trong tuan cua
Cuc diéu tiét dién lyc thang 7/2020 thi ty 1& phat
dién Ién ludi cua cac nha may DMT so voi cong
suat dang ky ¢ nhitng chu ky khéng qua tai cong
sudt trén duong ddy cho thiy c6 nhitng nha may
chi phat duoc khoang hon 50% cong suat lap dat
duoc thé hién trong bang 1.

Thiy dién ciing gidng nhu dién mat troi 1a
ngudn NLTT, khong giy 6 nhiém méi trudng,
gia ban dién thap, hiéu qua kinh té cao. Tiém
ning ky thuat vé thuy dién hau nhu di duoc
khai thac, cac TTD 16n da dugc xay dung & cac
théap ki trude, hién nay chi con lai cac TTD nho,
cong sudt thap duoc huong wu dii gia ban dién
theo gia chi phi tranh duoc. V& co ban TTD
khéng phu thudce nhiéu vao thoi tiét, ché do phat
dién tuong dbi 6n dinh. Thuy dién c¢6 wu diém la
ché d6 khoi dong nhanh nhit trong cac nha may
phat di¢n, hinh 1.
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Bang 1. Thong ké giira cong suit phat
va cong suit Iip may

STT | Nha may DMT N (MWp) [Sai s6 NNy,
1| Thudn Nam Bc Long |50 MWp 52%
2|Hacom Solar 50 MWp 57%
3|BP Solar 1 46 MWp 63%
4|VSP Binh Thudn II 30 MWp 64%
5|Vinh Hao 4 30 MWp 66%
6|Sao Mai 210 MWp 66%
7|Vin Gido 1 50 MWp 66%
8|Song Giang 50 MWp 66%
9|Ninh Phudc 6.1&6.2 57 MWp 66%
10| Thugn Nam 19 49 MWp 67%
11|Binh An 50 MWp 67%

2|Van Gido 2 50 MWp 69%
13 |Phude Himu 65 MWp 69%
14|BIM 30 MWp 69%
15| M7 Son Hoan Loc Viét |50 MWp 70%

Hydro

Gas CIC

Power Source

Coal

Muclear

Start-up tme (o)

Hinh 1. Thoi gian khoi dong cua cdc
nha may phat dién

Thuy dién ciing c6 ché do diéu chinh cong suit
nhanh nhit trong cdc nha may thé hién trong bang
2 (TEPCO, 2012). Véi wu diém trén thi nha may
thuy dién co thé dam bao bu cong suit trong thoi
gian ngan han khi nha may PMT hoat dong khong
6n dinh.

Quy hoach dién VII stra d6i dén nam 2020 ty
trong nguén NLTT (dién gid, di€n mat troi) chiém
9,9% vé cong sudt va 6,5% vé dién luong, hién
nay di lip dit duoc 5482MW. Nha may PMT
hién nay dang duoc EVN uu tién huy dong ngudn
cong suat trén hé théng nén c6 nhing thoi diém
chiém dén gan 14% (13% dién mit trdi) ty trong

ngudn cap dién va theo du bdo n6 cé thé ting lén
trén 30% nam 2045. Van dé do thé hién vai tro
ctia nguon NLTT trén HTD ngay cang quan trong
va chiém ty trong chinh cua cic ngudn cip dién &
Viét Nam. Do d6 sy khong 6n dinh cua ché do van
hanh cac nha may dién NLTT ma cu thé 1a DMT
s& anh huong khong nho dén nén kinh té-xa hoi va
can phai dugc dam bao 6n dinh vé cong suét.

Bang 2. Ty 1¢ thay doi cong suat
trong 1 phit ctia cac nha may dién

TT | Ngudn dién Ty 1¢ thay ddi cong sut

1 Thuy dién 50-60%/phut
2 Nhiét dién diu 1-3%/phut

3 Nhiét di¢n khi 5%/phtt

4 Nhiét dién than 1-3%/phut

5 bién nguyén tir -

2. CO SO KHOA HOQOC VA PHUONG
PHAP XAC PINH

Nguyén ly hoat dong cua nha may PMT: pin
mat troi (PV) hoat dong gilta trén qué trinh
chuyén hoa ning lugng cta anh sang mit troi
thanh dong dién 1 chiéu (DC) trén tim pin. Cong
suit cua tAm pin phu thudc vao cuong do buc xa
cua anh sang mat troi duogc thé hién trong cong

thirc sau:
N = .1, A (1)
o)
Ey =[Pt 2

Trong d6: Ne-cong suit ciia nha may DMT
(MW); wi-hiéu sudt chuyén doi dién ciia nha may
i; Iy-cuong d0 blirc xa mat troi cia nha may i
(W/m?); Agi-dién tich cac tim pin nha may i (m?);
E -dién luong cua nha may DMT trong 1 ngay
(10°kWh); t,, to-thdi diém bat dau va két thuc ning
trong ngay (gio).

Cuong d0 buc xa mat troi trén mat phéng thm
pin phu thudc vao sé gio ning trong ngay va bi
anh huong ciia moi truong, thoi tiét, dia diém, dja
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hinh...nén né 1a mot gia tri luon ludén thay do6i
dugc thé hién boi cong thirc (John Twidell, 1986):

1. = f(G,n,0,0,y,0,[) 3)

Trong d6: G-buc xa mit troi t6i khi quyén trai
dat (W/m?); n-thtr ty ngay tinh toan trong nim; ¢-
g6c Vi d0 tai vi tri tinh toan; y la géc phuong vi
clia mit phang tdm pin; 8-goc hop boi quy dao
mat troi va mat phéng xich dao; w-géc gio mat
troi thé hién trang thai di chuyén cua trai dét so
voi mat troi, p-goc nghiéng ciia mat phang tim
pin. Hién nay, véi su phat trién ctia khoa hoc cong
nghé, cuong dod buc xa I dugc xac dinh thong qua
cac phan mém chuyén dung nhu PV systems,
Meteonorm.

Nguyén Iy 1am vi¢c cua TTD: TTD phat dugc
cong suét, dién luong dua trén nang lugng dudi
dang thé ning va dong ning cia dong nudc bao
gdm luu lwong va cot nude qua tude bin duge thé
hién boi cong thuc sau:

N, =9,8127,.0,.H, )

T
E, =[Nydt (5)
0

Trong do: Npyj-cong sut phat cia NMTD
(MW); nj;-hiéu sudt phat dién ctia nha may; Qpi-
lvu lwong phat dién j (m*/s); H;-c6t nude phat di¢n
(m); Eg -dién lugng cuia cdc NMTD trong 1 ngay
(10°kWh); T- thoi gian phét dién trong ngay (gio);
j 1a thoi diém tinh toan.

Dbi véi TTD diéu tiét ngan han, trong nhing
ngay c6 luu lugng dén nho, hd khéng tich du
nude thi nha may s€ uu tién phat dién vao cac
cung gid cao diém, thtr tw wu tién s& 1a 14 cung
gid tir 17-20M, tiép theo s& dén cung gio cao diém
budi sang tir 9h30 - 11h30, cudi cing mai dén
cac cung gi0 khac. Khi TTD tham gia bu cong
sudt cho nha may PMT thi TTD van phat dién dé
bu cho cong suét thiéu hut trong cac gid ma nha
may PMT lam viéc va ciing trén nguyén tic phan
phéi nudc néu trén.

Pbi v6i TTD ché d6 van hanh nha may cin
dam bao cac diéu kién rang budc sau:

V<V, <V,

MNC < Zﬂj <MNDBT
Ztlj =f(V])
V=4,

v, =(0,-0,)AT.3600
Qmin =< QPj =< Qmax

Qmin = 20%(Qmax /Z)
H =Z,-Z,-h,

hy; = f(Op)

Trong d6: Ve-dung tich chét cua hd chira tng
véi MNC (m’); Vi,-dung tich toan phan ho chira
tmg v6i MNDBT (m’); Zy-muc nuoc hd chira tai
thoi diém j (m); Vi-dung tich lam viéc cua hd
chira (m®); Quin -lwru lrong phat dién thip nhat mot
t6 may c6 thé 1am viéc (m*/s); Qmax -luu luwong
phat dién 16n nhat mot t6 may co thé phat
(m’/s);z-s6 t6 may thuy dién; Qq-luu lrgng dén hd
trong ngay (m’/s); Zy-myc nudc ha luu nha may
hodc cao trinh lip may ddi véi tudc bin gao (m);
hy,;-cot nude t6n that trén tuyén nang luong (m);
AT- thoi doan phat dién (gio).

Goi Ps va Py 1a cong suit phat dién lén ludi
dién cua cac nha may BPMT va NMTD. Pgq.y 1a
cong sudt phat dién 1én Iudi twong ng voi ngay
phat tdi da trong nam, khi Pg < Pgpax thi ludi dién
bi thiéu hut dién so véi thiét ké va can phai duoc
bl cong suat va dién ning. Phan cong suét thiéu
hut do hoat dong khdng on dinh cta nha may
DMT la APs= Pgpax-Ps.

Ta biét rang trong thoi gian ngan han dé dam
bao duogc can bang cong suét thi chi c6 NMTD
dap ung duoc do c6 ché do dong, ngit tai nhanh.
Do d6, dé cho cac NMTPD bu cong suat thiéu hut
do nha may DMT la phil hop nhat boi vi kha ning
diéu chinh cong suit cua cac nha may nhiét di¢n,
dién hat nhan thi phai tinh hang gio hodc hang
ngay. Tir d6 ta c6 biéu thirc can bang bu cong suat
thiéu hut duoc xac dinh nhu sau:
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AP, =9,8177,.0,.H, ©)

Céc truong hop can phai b cong suat ngin han
do ché @6 hoat dong khong on dinh cua nha may
DMT: ché d6 hoat dong cua nha may PMT phu
thudc vao s gid ning trong ngay. Tuy nhién sd
gio néng phu thudc vao thoi tiét, ngay, thang, mua
va c6 thé ngan han do troi mua, troi ¢ may...do
nhiéu yéu té ngoai canh tic dong nén kha ning
cung cap dién 1én ludi cia PMT 1a khong 6n dinh
va gy anh hudong cho hé thong dién. Biéu do su
thay ddi cuong d6 birc xa mit troi duoc thé hién
trong cac hinh sau: Hinh 2-biéu dd minh hoa
cuong d6 birc xa mit troi trong cac trang thai thoi
tiét trong ngay: ngay ning, ngdy c6 may va ngay
mua. Hinh 3- biéu d6 minh hoa cuong do buc xa
g voi cac ngay co thoi tiét tot trong nam.
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Hinh 2. Cuong do biec xqg mdt troi trong cdc
trang thdi thoi tiét khdc nhau
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Hinh 3. Cuong do birc xa mdt troi cac ngay co
thoi tiét tot trong nam.

3. AP DUNG TINH TOAN

Nha mdy PMT Song Giang, dat ¢ xa Cam
Thinh Boéng, TP Cam Ranh, tinh Khanh Hoa. Toa
d6 nha may (11°53°37°°N; 109°5°5.0°E), cong
sut lip dat 50,0MWp/45,0MWac . Tong sb luong

tAm pin ldp dat tai du 4n 1a 136980 tim. Loai pin
monocrytalline, c6 cong suat 1PV 1a 365Wp, hiéu
suat chuyén d6i dién cua nha may 15,0%, kich
thudc tAm pin 1974x1002mm.

Nha may thiy dién Song Giang 2 ¢6 tuyén dap
dat tai xa Khanh Trung, huyén Khanh Vinh, tinh
Khanh Hoa. Cong trinh cach dg &n PMT Song
Giang khoang 50km. Toa d§ nha may
(12°22°00°°N; 108°50°0.0’E). Muc nudc dang
binh thudng 462m; muc nudc chét 460m. Dung
tich diéu tiét phat dién cua hd chira 390000 m’.
Cong suat lap may 37MW, 2 to may tudc pin
Pelton; cao trinh ldp may 53,7m; Iuu lugng phat
dién 16n nhat 11,5 m*/s; luu luong phat dién nho
nhit 1,2 m’/s; cot nudc phat dién tinh toan
381,56m (PECC 3, 2016).

Cuong do buc xa cac thang trong nam tai
TP.Cam Ranh dugc thé hién trong biéu do sau,
hinh 4:
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200

—+—Thang 1
—8—Thing2
—te—Thang 3
=i Thang 4
—#—Thang 5
—&—Thing6
—+—Thang 7
——Thang$?
Thing?
—+—Thiang 10
Thang 11
Thang 12

700
600

500

300

200

100

. FESES
7/ X

= 7 N
o / /Hﬁ\\
. = LR
: o LR
0 | L—H

6 10 14 18 22
—+—Thing4 ~—B=Thing12

Hinh 5. Biéu do cong sudt phat giita thdng cao
nhdt va thang thap nhdt

Can ctr vao biéu d6 cuong d6 buc xa theo
thang cho thdy & khu vuc dat nha may DMT Séng
Giang thi thang 4 c6 cudng do buc xa tt nhit,
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thang 12 c6 cuong do birc xa thip nhat dan dén co
su chénh 16ch 16n nhit vé cong suét phat duoc thé
hién trong biéu d6 hinh 5. Su chénh léch cong suat
phat dién ctia nha may DMT sé& lam cho hé thong
s& bi thiéu hut vé cong suét va dién nang so voi
thang phat cong suat cao. Do d6 dé cin bang phu
tai hé théng can duoc bd sung cong sut bai cac
tram phat dién khac. Cu thé trong truong hop nay
ding cong suit phat dién ctia nha may thuy dién

Séng Giang 2 dé phat bu vao cong suét thiéu hut.
Thang 12 ¢ khu vuc nay la thaing mua mua nén la
thang c6 cudng d6 buc xa mit trdi bat 6n nhat
trong nam. Tuy nhién dbi voi thiry dién 1a thang
thuan loi dé phat dién voi ngudn nudc twong déi
doi dao. Chon ngay tinh toan 1a ngay c6 luu Iugng
dén thip nhét trong thang (Qq =5,2 m?/s). Két qua
tinh toan thé hién trong bang 3:

Biang 3. Tinh toan b1 ¢dng suit nha may PMT Song Giang trong thang 12 béi NMTD

TT | Ps APs Qq A\Y Zy 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
8h45 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 7.92 431 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 23.62 382.91 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
4? § khi mat tro1 bi may che phu hoac troi mua. Tron,
35 —t Y p g
10 // \\ nhitng ngay nay cuong do buc xa mat troi s€ giam
25 / \ nhanh, lam cho cong suat phat ra cia nha may nho
= I 4 94 y A ‘A
5201 va luong cong suat thiéu hut 16n duoc thé hién

s | / S g cong

2 < A A 3 ’ ’ <\ A A

ol # X trong bi€u d6 hinh 6. Tinh toan bu cong suat cho
5 / /_.—-\.\I\ N\ nha may DMT trong thang 12 chiu dnh hudng boi
NS=S7 =g N s thoi tiét bién dong xau dugc thé hién trong bang 4.
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—+—Thang 4-ning —8—Thang 12-mdy

Hinh 6. Chénh léch céng sudt giita ngay ndng
va ngay co may

Ngoai chiu anh huéng boi sy thay ddi cuong
dd burc xa trong cac thang thi nha may PMT ciling
chiu anh huéng do bién dong thoi tiét trong ngay

Két qua bang s 3 va 4 cho thiy so véi cac
thang trong ndm thi thang 12 nha may PMT Song
Giang va cac nha may DMT khéc trong khu vuc
phat dugc cong suat thap nhét 1én Iudi dién. Néu
xét riéng cho PMT Séng Giang thi cong sudt phat
dién 1én ludi vao thoi doan cao diém budi sang
trong thang 12 so v&i thang phat cao nhét 14 thang
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4 giam tir 33.68%-43.32% dbi v6i cac ngay co
thoi tiét t6t va giam khoang 68.03%-76.42% trong
cac ngdy c6 thoi tiét bién dong. Do su giam cong
sudt phat dién cua cac nha may DMT nén hé thong

s& bi thiéu dién cuc bd, néu khong co su didu
chinh ngudn cip dién hodc phat cic ngudn dién du
try thi s& phai giam tai ¢ cac ho dung dién. Piéu
ndy s& gay bat loi cho nén kinh té.

Biang 4. Tinh toan b1 ¢cdng suit nha may PMT Song Giang
trong ngay c6 thoi tiét bién dong trong thang 12

TT I Ps APs Qu A% Zy h,, 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 | 030 | 406.65 | 4.0

7h45 31.00 1.26 4.15 5.20 1.20 1.06 | 460.73 | 030 | 406.73 | 4.0

8h45 72.00 2.93 10.24 5.20 2.94 1.07 | 460.77 | 1.62 | 40545 | 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 | 46039 | 1047 | 39623 | 25.44
13h45 | 277.00 | 11.26 | 23.04 5.20 6.73 099 | 46036 | 850 | 398.16 | 23.04
14h45 | 221.00 | 8.98 19.10 5.20 5.54 099 | 46036 | 5.78 | 400.87 | 19.10
15h45 | 132.00 | 5.36 15.04 5.20 4.34 099 | 46037 | 3.56 | 403.12 | 15.04
16h45 | 76.00 3.09 9.14 5.20 11.24 097 | 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 7.19 092 | 460.00 | 9.69 | 396.61 | 24.52

Pbi véi HTD khi nhu cau dung dién ting 1én
vao cac thang cudi nam, thi sy giam cong suét
phat dién cuia cdc nha may DMT s€ lam cang
théng nguén cép dién cho hé théng. Pé dam
bao cung cip dién an toan ma khong phai cat
dién ludn phién thi can phai diéu chinh cac
ngudn cip dién. Nhu phan tich ¢ trén theo xu
hudéng thi cac TTD s€ c6 vai tro diéu chinh
cong suat @& dam bao cin bang cong suit trén
HTD, cac TTD voéi cac hd didu tiét dong vai tro
nhu cac pin du trir ning luong dé bu cong suit
vao cac thoi doan dung dién cao diém trong
ngay. Néu xét riéng cho TTD Song Giang 2 thi
vao cac thang cudi nam khi luong nudc dén hod
chtra twong d6i doi dao thi kha niang dap Gng
cho su thiéu hut cong sudt ciia nha may DMT
Song Giang 1a dam bao. Su diéu chinh cong
suat phat dién ciia cac TTD dé bu cho sy thiéu

hut cong suat cia PMT 1a diéu c6 loi cho HTD
va nén kinh té-xa hoi.

Hién nay, cac TTD c6 cong suit trén 30MW
nodi chung va TTD Song Giang 2 noéi riéng s€ phai
tham gia vao thi truong ban dién canh tranh. Péi
v6i cac TTD c6 cong sudt trén 30MW thi gid ban
dién dugc tinh 1a gia ban dién trung binh theo mua
trong ndm (gia ban dién thap hon so véi cac TTD
nho ban dién theo gia chi phi tranh dugc). Tuy
nhién khi vai tro ciia cac TTD gitip can bang, dam
bao cong sut phat dién ciia HTD thi gia ban dién
can phai duoc nghién ciru diéu chinh dé dam bao
loi ich cho cac TTD.

4. KET LUAN VA KIEN NGHI

Bai bao dua ra co s¢ danh gia ché d6 van hanh
khong 6n dinh cta cac nha may dién mat troi do
anh huong cia yéu té ngoai canh nhu thoi tiét,
chuyén dong ctia mat troi trong nam. Két qua phan
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tich cho thdy rang thanh phan cong suét phat lén ludi
dién hé thdng cta cac nha may DPMT bj thiéu hut do
anh huong cua cuong do bic xa cac thang trong
nam ddng thoi giam sdu ng voi cac trang thai thoi
tiét x4u nhu trdi nhidu may va muwa. Tir d6 dua ra
cac co ché bu cong sudt thiéu hut dé dam bao can
bang phu tai trén hé thong dién. Bai bao ciing tinh

toan ap dung két hop phat dién b cong suat cho nha
may PMT Song Giang boi nha may thuy dién Song
Giang 2 trong tinh Khanh Hoa. Két qua tinh toan
cho thang bt 6n nhit vé thoi tiét 1a thang 12 cho
thay NMTD Song Giang 2 dap ung du cong sut
vira dé bu cho nha may PMT Séng Giang vira dam
bao phat dién 1én Iudi theo ké hoach.
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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 hydropower 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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