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WE: [HM]Y Jek-% %6 KM% R i (photovoltaic-
concentrating solar power, PV-CSP)E & R4i454 T PV K
FRAR N CSP A 8 B (R pR A, (LRI A THI I 35 B R R
) R AR P e i 8. D SZEL PV S R AR AL i AE R
P T L E NP (electric heater, EH)%E E [{] PV-CSP
H4A& R (PV-CSP-EH). [7714]) il #4 # PV-CSP-EH &
B RGWERRSEAL, DU bR EEIRE 0T T RS EFiE
Pt B S H TG RAT SRR, BRI T A &
GERCE T B RS AT AL A R P AL B FE A (Ievelized cost
of electricity, LCOE)itZ4#. [4i4] PV-CSP-EH & &
RGAAF R BEFIBIE R WAL 5 PV-CSP A R G55 ik
BT 8.2% 1 16.2%; [N, HAFEFHEMNA 2 GW-h,
Fr L EISCR . FE AR Ay A ) 94.1% 35.2%; 1ER AR
BN, HLCOERMKZ0.138 £ J0/(kW+h), [f5 PV-CSP
HERGKRICT 6.8%. (45181 PV-CSP-EH B & ARGt ftH
RE KB EMBERR)], DERGTHRE, UESFNT
AR A FE ST 8, R R B ) RGEE TR

RKEEFE: JRPV); FHKBHAE R H(CSP); fifkE; Bl
RS i e MEICIM; PR R
(LCOE)

ABSTRACT: [Objectives] The photovoltaic-concentrating
solar power (PV-CSP) hybrid system combines the
advantages of low cost of PV and high dispatchability of CSP,
but it also faces the common problems of electricity
curtailment and low utilization rate of energy storage. In order

to realize the utilization of PV electricity rejection as the

EEWMAE: XK EHARIEEEEITH (52090062).
Project Supported by National Natural Science Foundation of China
(52090062).

thermal energy storage, a new type of PV-CSP hybrid system
(PV-CSP-EH) integrated with an electric heater (EH) is
proposed. [Methods] By constructing a quasi-steady-state
model for the proposed PV-CSP-EH hybrid system, the
annual operation characteristics of the system are analyzed at
one-hour intervals. Through parametric analysis and Pareto
optimization model, the performance variation law and the
optimal parameters of levelized cost of electricity (LCOE)
under different system configurations are obtained. [Results]
Compared with the traditional PV-CSP hybrid system, the
annual power generation and penetration of PV-CSP-EH
hybrid system are increased by 8.2% and 16.2%, respectively.
Moreover, the annual electricity curtailment of PV-CSP-EH
hybrid system is only 2 GW -h, and its power recovery and
conversion rates reach 94.1% and 35.2%, respectively. Under
the optimal configuration, the LCOE of PV-CSP-EH hybrid
system can be as low as $0.138/(kW-h), which is 6.8% lower
than that of the traditional PV-CSP hybrid system.
[Conclusions] PV-CSP-EH hybrid system can improve the
power generation and penetration capacity, significantly
reduce the electricity curtailment, optimize the problem of
wind and solar curtailment in a more economical way, and

contribute to the construction of a new power system.

KEY WORDS: photovoltaic (PV); concentrating solar power
(CSP); energy storage; new power system; electrical heater;
electricity curtailment; Pareto optimization; levelized cost of
electricity (LCOE)
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(International Renewable Energy Agency, IRENA)
HIEE, AL 2023 R, EHOUR R ENLE
1419 GW, FEHKN610 GW, i L2 43%",
FIE, Jek B SR TENT 10 - KR FFAE, 2010—
20224F, AFOGRK B EAREIC T 82.9%. Sk
RO ESEILEE K )R AR R AR, H A
K BHBESE W] P AR SRS A BEALIE . e sh v A ) Ex
P, AR AN RS E JE S LR SR AL ACS
PR, R v AT A e U5 R H R G 1) R 1 DL S 3
PEFRULEC, B R 2B B v ) 28 458 1 W 1Y) 5% B )
e I RN, MR E AR 2.

i BE TR AT S I A R IR P P A0 P g e
fei 453 W] P AR RV A FB R B 4 R TR A AN 0
BENTe X TR, B I EIEORTT %08 K
FH H i fif5 B & 4t (battery energy storage system,
BESS), HAJ LU R HDGAR A AR Gt 0 U
ENPES . X T AT 2OCR K EOR, SR & Ak
HL (PV-BESS) #d 20 7 it 4 >k 15 21 K 3E Bl #E )07,
Koskela 25" M2 5 14 A1 B 42 tH 1 4341 20 PV-BESS
MRS BTt J7 ik, BEALES RN, 7550 A0 IR
RGO AR LAt b, R AT DUIRAS A X LI
(¥ FH HLAN 4% o Bortolini 25"l i BoR 22 5 M40 #r
1E.350 kW LR FURE R 467.5 kW-h ) AL 2 i BETRC
B, R 7 HRAC0.15 BRT/(kW-h) -~ #E40 22
% (levelized cost of electricity, LCOE). AR
SEWIDLH 88 20 MW OGAR B A1, 208 7 AR R
B e RA M BARG T, 45REKY, 7£3 MW/
6 MW-hf#RERCE T, HRE AT LUK FEGZIEC 1%
FHRAT 8% M 2t RSBl L7 m] P A AR R UK
bR, 5 S RS A b A Ak BE AR BT
WAER, BERMMARRE A B2 TR, (EX T4
rEOGIR A HBITE g e R g, AR Kl
KA 40, [, MRYE RS, Fraeil
FiC it BB 55 R K AS 2 20%. % T 10 h A F, E
BRI R R ORI BE AR AR AN B
AEANS . Bk, 75 EIT KA K8 fE 1
AL RLAN [ 75 5K

BRoGAR R HLAN,  FEOGKFH AEK Hi(concentrating
solar power, CSP)s& 73— P il B & e 1T 55 (1) K FH
RE R ORI, il L B A ARG R R G

(thermal energy storage, TES), CSP ] #@ffr4: H
AR R R AR S Y, 5 PV D B ALk A
R Y R[H, CSPHLYE LCOE RS K & pE#a
e, CSP HE VAT SEEL L 10 h £ 2 4 K AE T K H
BE71. HAT, HT CSPHBGHAME S, IR
A S, H LCOE(%10.158 % 7t/(kW-h)) A LL T PV
(£90.049 3£ J0/(KW-h)V 5 F 2885 28 T [FIEH# 2
i BEF R A TR, PV-CSPE &R HBHAZH| 2
N, JEIL LA PV S AR R FL A A CSP H
SR B RE A, PV-CSP E &k L RS HA K
BOR BRI SE,  FEaTESEEL 100% AT FAE RE TR UK
WL I8 fE 7 %6 o AR 4 [ B g U5 2 (International
Energy Agency, IEA)Ti, 2020—2050 £, PV-
CSP 2 & R4 LCOE 4 M 0.15 3£ 70/(kW - h) % 2
0.08 £ J0/(kW-h)®, HAl, #F]. BEEEF. W
[ EEPg . o [E %5 B K O TF ah 34T /A i PV-
CSP Lyl g 52, Fk AL PV-CSP Hi sl B B IR K
W AHFE, BDMEAR ESEBR APV CSP Rl
SRHERGHSG, W R EHTES:
W ZHRE, Mg TR IAEAT IR
Rk, 75 KB PV-CSP E & ARG, PV HLUGY
IR T B B A 2 P AL R B 3™, Zhai S
MR AR RS 2B B PV-CSP &
AEal, G E R B SRR AL, R
H AL PV-CSP RGN 1 6.5%, HEMIM T
4.9%. {HE, HRETPV-CSPH & & G fE LWl s b
BT AR VR R H B B R IR, T8Ik e A ik
ToFE IS, TR R H g T F AR AR RS
FEFRRFPOCRAK BT ERE S S A2
g BRERIAE . DRI, fiff BE RRCAS I 5 2 S 3 oy b A3 T
FAE IR R HL I RS

N EHYSI PV-CSP R4 H &, FHEAT
I PV AL CSP 5Nk ST fL 3k 18] R RE A3, AR
A BT S B4 RS RE 75 5K . Han 2524
Pl T M R - E SR RS,
JE iF B8 0 #4 (electric heater, EH)ARE bR, Kf 3%
R FEOLH AT R AF TR g,
FF CSP HL 35 & B . Guo £8P Ding 2509, 73 5
FEH TR EMA RS, B XE-HRNE
&, REFHERIEL41%; SREEY, 54
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g ERTiR, PV HLIE F AL SO — R B R
H AT SEHE 4% . BSR PV-CSP & A& Hi sl CL7E [
SRR IZAT, (R TR BIR A H A&
HL O 28 G I A T B LR . Dt ASC Ak
X AR HR BE IR AN R/ oROAHE R, B LR
PV-CSP R G & ¥ JE itk b 38 e ks i e 3
X RGVERERZ M, NHEST LN A PV-CSP(PV-
CSP-EM)E A H AR . F- LA PV-CSP H i 42 It
2%,

1 PV-CSP-EH E& R G LB

1.1 REGEE

AL PV-CSP-EH & & F 40K I L 8 1) By 7k
PV HLSFIFE A CSP LS E &, KRG &y A an &
LR ZRAFEQFEPV KBRS,
Y. R ARG. CSPRGAHEMAREE. BEHR
GUEIEATIERE T, PV R HL RS nT LA E Bk AT HL A
iy HH G FL IR Y 490 1 R R AT DLE I H D ke
BRACH RS, A7 T/ R Gh T A
RHL.

=

R

% Y Rty
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K1 PV-CSP-EH & RGREE

Fig.1 Schematic diagram of PV-CSP-EH hybrid system
1.2 FAAERY

N1 43 8T PV-CSP-EH B & R G I 5h & i2 176
71, AL hoNIE BRI E & R GRS B
A, FEAHPV ARG CSP RGNS
BECERR, AR, R AT DU R
W D HMFAKE B B R N 100%, BA
HREAIRR; 20 CSP HSE AR ES S Ik TR
FEEE, AN B2 KPR AR 3) fif

IMARFAF R 4 I ARGAHE
AR 5) PVRHERFAHEH ALK,
1.2.1 PVEHRGHR
TEPV RHL RS T, JARBCKH R AR ™
f) %5 24 600 W TSM-DE20 41, B 40 14 5 T 3%
H590 W, THIAL N 2.83 m?, AL RE N 21.4%,
TELE REUN-0.34%"" . ARSCH PV R HL R Gk e
P, S5 HAMEINE P, HHKIEEN AR,
TR
Ppy=P. Ny )]
P,=Pgc-1./1000-(1-0.34% - AT) )
Kb P NEARAEARHENRR 25 F T (1 000 W/m?,
25 )M IhZ; AT AJCARBAMIZATIREE T 5 bRk
MARIEFE (25 O EME; I NRRE.
AR BMIBITIRE TR HZ RS HER
JET. EIRE LA R, ZRIEEm, "L
T AR
T=0.943xT,+0.028 x I,, (3)
122 CSP R4 M
fE 0 CSP R A - B Hi 3 . T2
ARG, KRB, ZRGHEA A SHokH
SEGS VI ™), 413k 1 Fix.

#1 SEGS VIHHTESH
Tab.1 Main parameters of SEGS VI plant

S E/LE
B iR /m? 188 000
PPl =it LS-2

PR 125
Bz R C 390
FEHLIR/MW 35

7EIRJE J1/MPa 10

1 5%

B3 AR R AE T8 K A s i~ 8 55 34
SR T W A B eI o PR SR B T AR R $2UR
IEIL O RN A

0. =1y €080 Cian* Crowshagow * Crnttoss* Mo (4)
AH s I N B B A R IR O (direct normal
irradiance, DNI); O AKPHAEANFAE: Cao NN
WABERL: Crowmn HHRBEEIERE
Chngios NN GUE BB TEREL: 5, NFICERF AL
H(71.33%). HRSHOHHE RS2 CHR[30].
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W AR E I B R B BN SRR Q. R RN
=0 AN, (5)
s 4, NG TRIBINR; N VST
2) Wk
WA B ok B B4 P REIRL, 053 4 M Rl
RN e BN RE O, FLABES 73 AR TR 20k %
FPAELH, HARSR O, B EABUL 0, M
WERSK O, BAELEALT
Op=0 = Oioss (6)
Ou=la,+a,T,+a,T.>+a,T°+1I(b,+b,T /W
0,=c,AT—c,AT* + ¢, AT’
K ags av ar ays by b NERIL I RHL,
HEMEHRS . MRESHR: o o8 oo N
ERERIUR I RE W TR .
3) ARG
s T ZR G0 e I FH o 0 PR X 9 i 2 T
Ho HTAFERAKLW, E5 nt1 NIEAEFA
EE FA) i AR O R
O =0+ 04 = O + 04! (®)
Ao QA Ot 3 AR ES nt1 N IS i AR B
HERE s On NS n /NI i PVBEAF i B RE s O
N n+1 /N R I I Fehe B AL A
4) KR
IR SRR B S BUG ARG A,
PRI, HESREENLR . BT R AR R
ARACHIBEFLE A, 7 AR, REHLK
LR 1, BN TE AR 37.5%2, DRI 26 n1 /NI
PG R L P RN A
Pl =0u" Nu )
Pty wa=Plsp — Py (10)
s Qurt NER nt 1 /NEER RS LI ST I 28 VORI
(FIARE s Prdl o NER nt1 ZINB S B4 B 3t 1) 5 6 1
W PuUNEE ntl /B CSP HLS A S 1)) L
i, BT LHE—ERE THENGEERZ
FE. X35 MW B, fERUE TiaTiafT
W, JTRHBEIRLNAMW., NT RWTE, |
F L D) 2GR PG 3s 47 S AT e e A2 4k
123 HhnFAE B A
PV R RS A TGIETH A R, Hn
AL B FOIN # s b 2h 3 AT IVBEAE A . H T 2

0

TRBK, B/ FEERREE 0L I T PV K
HRR RN RER Py
124 RGHAIGUE

- FA£ 4. PV AL CSP R4 NIz T8, A
WA ST oy B FOH AT R B E . 1 2 Dy 1 A
SR b2k, W TPV RELRS, Wil
KA 270 P L, 0 0 LB R A [ K B 6 RS 5 5 B
MBI 4. T CSP RS, HEHUH 34t
RUH 43 AT AR RGP IR . 55
SN R RS B 2(0)FT L, 34N SRS H {
LRSI R RO ) B HL R 23 ) h 757.8 MW -h
F1753.84 MW-h, Z#HRZEANFH 0.5%, REGH
HE 5 S E AR A

600 F ——{lj FL
LI ]

500 |
= 400
= 300 -

200 [

100

260 460 660 860 1600
K B 4 HELEE /(W/m?)
(a) PVRH RS
—=—6H20H f
40 = 9H 19H i K
_+12H16E[175}EZ 2

[
i

0 6920 H 52
09919 H =z

ey 1216 H 5l
o

1
00:00 06:00 12:00 18:00 24:00
I %)
(b) CSPZ 4t

El2 PVHCSP RGEBILE L%
Fig.2 Model validation curves of PV and CSP systems

1.3 REBIHES AT

FRAEHLIX (41.38° N, 115.06° E)& 3 [F ) % JF
BUFMHX 2 —, HArA 24 E R0 Rb R
YOI H 7E M . A SOEETK Ak M X A4 i
BRASBAEVENPV-CSP RGNS H. K3 A
2t 2015 4F (1) K BH 4 RS AN B2 a4 op Bt
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Fig. 3 Annual weather data of Zhangbei

KPA%EIEE T 1 689 kW-h/m?, “FHJEEH3.6 C.

Bl 4 g 7k b B DXk 1) 4 4 v g 67 il 2600
ATLVEH, A& EMBEEABSMILER,
XAFE AL IX B Z i A . AT AR
R
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Fig. 4 Power load curve of Zhangbei
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PV-CSP RGAEIBATIN, £ HL5aH 2 2 i far
ok, [ER, REE APV K RG4S
K, PAR/D LS AL . H T R AURT e R dE

B LA hoA B 1], R AE R Ge 1 B R A 1%
[F]RE I 18] . PV-CSP AR5 47 5ms AR R

D HEng 1. WER PV R RS A RS I
BT K (Ppy > Prig)» WL I 878075 5K 58 4 H PV
KRG, CSPEIAHILIARE 4 Tk AF(O) =
Plsp/n.), T A% FE BRI I HL DD A S B AT B 4
(0L =Pi,—Pp): WIH TES & 4 A 5 171 H A 25
PNAN T %R o FEe, AT & 7.

2) EWE2: WIRPV KRG EHEEAE
TR, {HPVAICSP 2404 B eI 7T
R(Ppy+ Pisy>Prhy)s WL ) 6130 7 >R (1 PV 1 CSP
RGuieft, CSP RGAF R MALE LA RGHAT
IAELF(O = (Plsp+ Piy = Pitag 1) o

3) HEg3: WRPVKHE RS A EEAE
AR, (HPVAICSP R4 HAERIAR 7%
TR (Ppy+ Pl <Pp), WIHL 7 4708 75 5K B PV A
CSP RS, A RGN T MARELE AT R HL
(Qi=(Plha—Plsp =P )n)s  IHRAE IR G0
SRS, WA RGO R R R, &
TR 7R
1.5 RAEHESH
1.5.1 RFBiERET

AR BRIV R L R R IIBIE R RV B
REIMEESH, E N

_ Hy
Ry= 8 760

N Hy R GAE A TS AT T FE T 2 0 3k 7 3R 11
AN RS
1.52  FErEoEh

TEPV K RGIE T fEF, FHEEEE L
N EH LI VAL RE B W, 7 T FLRE B T, I B
8, B

-100% (11)

Rr:Z//:‘ -100% (12)

AR T FEm B AR, R E O
INFAEE AL BRE 7 AR I HLRE W, 5 S TT HLBE R W
PILLAE, B

R.= % -100% (13)
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1.53 JEHBA o ﬂfM%ml5
HNTHEAREERE FRRRLTE, & 500 O\ e HoMER 12
SCSR T2 A F I LCOE 1 R Al 46 b5, 0% _ a0} 1°
LI § 300 | 1€
Yooo4 = 135
C,.+ > +}i)y id‘fi'i 200 | | =
Cicos= NoyT (14) 100 | ’
;(1 iy ol I

K C 1A, 53 R IR TE SARFN S y - 118 4
BA s My, NSy IR R S T, 1Y
1H95%: No NBATHEIR, HUE 9 30 40,

PV-CSP-EH & £ £ 4t 1) 35 B AP0 5% 2 fir
N, FLH PV HLS Y o AR AT DAL L
50 MW/km?* 34T 115

2 PV-CSP-EHEARZHNETERE
Tab.2 Main costs of PV-CSP-EH hybrid system

iH A TR iy
B3 A (3£ 70/m?) 235

csp TES 8 4/[ 35 7T/(kW-h)] 31.4
ML BLAS/ (35 TT/KW) 910
Al B 15 6 RAR /(35 T0/KW) 90

v TARNF LA/ (55 TT/KW) 238.6
AR 25 RAR/ (32 T6/RW) 60

GEp/IEEE I RS/ (3 T6/KW) 100
‘ Lt S AY/ (3£ 50/m?) 2.47
A B YERA/(FETT/KW) 65

2 ZR5WHE

2.1 PV-CSP-EHR & REZIFZBITHHT
TR RGN I #A S X PV-CSP & &
UM, TR A BCE S h g #4135 MW A 5Q
CSP &4 fl165 MW [ PV K L R G it 47 814 H K
SRR BSNESH SRR AEN, R3
NIHHSH S M H KR, fERE 100 MW T,
PV-CSP-EH £ & R4t K L EAEH 77 H R AL 5
PV-CSP 244k 1 27.5%
FHHR2FPV-CSPEA RGAMR HEAE
el 6 . WLAEH, B RE—RT1E
7E 2 AN 1514 (07:00—09:00 A1 17:00—21:00). X} F
B4 PV-CSP & R4, 1£09:00—17:00 A 56 4=
RSB R, BRI BN, PV R ERI T ik
oK, CSP Ll & 6 (X 35 2) B 43 o fidh # A7

1 1 1 1 1
00:00 06:00 12:00 18:00 24:00
i 1)

Bs5 HFaHRSZN

Fig. 5 Weather changes on spring equinox day

#3 PV-CSP-EHRGRGHHSHEREE
Tab.3 Calculation parameters and generated power of
PV-CSP-EH hybrid system

mH 24 Bl
PV K H R G/ MW 65
CSP G HB/MW 35
25
! Bntiex 125
fits A /b 5
. HE45 % HL B /(MW-h) 204.2
RHE N
IR B /(MW -h) 260.3
60
2 5T R
PV-CSP-EH
S0 f£4iPV-CSP 5
B PV
= 40 - [ HCSPE
=
530 |
R
Rt
20 |
10 |
00:00 06:00 12:00 18:00 24:00
A 2]

Be HF5HRGRHEEBLN
Fig. 6 Changes of system generated power on vernal

equinox day

fi. RIRECEMEHE RS, PV R AL MERT K
S (R 3 4% 0 4 (X8 DA 5 L B 4. 7E 18:00—
20:00, [ 7 1% 4 PV-CSP & 4t L% K& _E M4k,
EFALE AR G AT RSN K H . B, f%
4t PV-CSP R4t i 56 4 /2 Tk 7ok, il
W BEAT RSN )1 78 . X T PV-CSP-EH R4, il
RN E, PV I H (X DT T L,
kIR GBI RIS T 149.6 MW-h [ AE, ATBET
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293 hif# . Bl 6 T IX 14 5 PV-CSP-EH # %4t
I K mE, MET &% PV-CSP 24, PV-
CSP-EH Z 4 K WL &I I 1 56.1 MW -h. [ it
PV-CSP-EH % 4t 1] 5 A I [H] b5 A2 7 7 75 3K
22 AFEBEfTAH

KAARFEI A B, A SCH9E T 1% 40 PV-
CSP R 4 il PV-CSP-EH & 4t &= Fsh 518 1715 0l
K7 h2FE &R 5& ] KaE, fUEL, PV-
CSP-EH % 4t & H 1) % v & #B %2 /& T 4% 4 PV-CSP
ARG, LG PV-CSP R4 44 K &N 96 GW-h,
PV-CSP-EH R4t &4 K Hi 5 4 103.9 GW-h, ik
i PV-CSP 2 Gt 1 1 8.2%. 4 il %, 144 PV-
CSP R4 4= 4E 1535 % N 39.1%, PV-CSP-EH R 4t
BB A5.5%, WEG PV-CSP R4t T
16.2%. HIMLA] W, 7EAH [F] B & ) Ll b, PV-
CSP-EH % 7] LA B4 m Kk LR FB 5 g

K8 N2 MEARG S HAHEE. WLEH,

14 - ] £ 4PV-CSP
b PV-CSP-EH T

o
7 —1] —

4 7
1 2 3 4 5 6 7 8 9 10 11 12
Ay
K7 BSaRG&RARKEE
Fig. 7 Monthly generated power of hybrid system

—_
(=]
T

K HLE/(GW-h)

(=]

AR EMB RSB T, KHLSGPV-CSPEE
KEEERX, PVEHE ARG S R4 33.1 GW-h
PIHLBER B H AN . ML TS PV-CSP R4, PV-
CSP-EH R %7 i KRS, 24 Rt EN
H2GW-h, XEHTEDMEN FEE T AR
Guifrfg LRR . SRSKEE, PV-CSP-EH R4 57
B [ SR IA 3 94.1%, FEHFALFIEF]35.2%. B
I, PV-CSP-EH %%t 1] LAFEANAC B it L R 4t (1) 15
BUF KIEBER S, IRETHAKF .
2.3 RGWEMW

X F PV-CSP R4t, PV ARGk %S
e A R N2 N UN 4 =B
(IBE 7. AR SCIE IS 2 H0R % o T R G 8 A4 H v
REMASAL . FREULAMI R, A SCE LR L #
F A BR S L I 100 DA JAN [F) 45 B G L 1 s
DAL S AR R 1) R I FAER (I A Th 26
231 fERINEE R

fits AR T it FARE T, 520 BTN A o A
BHEEE S . BT ERIRESH, KA
K 1~8 hy [AIBEIS (] 0.5 h #EAT 5, B 9 A%
B Rt R . EAE AN 1 h & 5h
i, RGEKBENRR T 25.6%, BEXRIES T
45.5%; TEREHGIBIN S hIBE 8 hivt, KHEEAS
BRI B T 3.0% F15.8%. HULE L, B
E ARG R, KGR RIS IE LW B
Fe TIAL, A OR S AR . A FE
HAER, £1~5hAS5~8h i NELTEHEN, 7+
R AR T 1 hf#7 ml FEAI T 7.28. 0.9 GW-h.

6

5k

S
T

M [ £4PV-CSP
PV-CSP-EH

110

—u—"
-—
-—

60

450

FHE/(GW h)
(3] w

—

W Wl HH.H il

1 2 3 4 5 6 7 8 9 1011 12
At

K8 ReRZAEAFHE
Fig. 8 Monthly rejected electricity of hybrid system
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Fig. 9 Effect of TES capacity on generated power and

permeability
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232 JGARAC B ARSI

TRAEf# S 305 h DG 35 MW A2,
IS A AR IR i Rt re . E10h
FEARZEN IS H 4 PV-CSP-EH & 4t 1) i Hh
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