5548 45 5 9 N ERBEY D EH Vol.48 No.9
20205 H1 H Power System Protection and Control May 1, 2020

DOI: 10.19783/j.cnki.pspc.190705

E T RBFN= S R e -t R AR E L BRI RE
T AL = SR BT 5%

woR, EHEEY, R4, &R, T

(1 ZNZGBRF AMLERATAZFIR, HR 2 730070; 2. Z M B RFH RSN TRFIR,
HA M 7300705 3. ERHF L AHNE B ARFHRIE, Ha 24 730050)

E: FOEHROR ARG TIPS, 0 TR FGIN ) MPC (Model Predictive Control) ) 2 I i) U
FETCIRAMAE R HNS o 75 H AT I 22 R L S AR ARER e Dt J (s b, H PRI T MPC RS
LR EE SR, M Eh& T A B R R T o S0 T R ABURE 1Ay FL S PR AR, T R ok 22 I
ZHRISIBATIRA o AEBLILAE,  DAARSK 2 AN IR 20 000 FiL 2 o i 2 g /N A AAE F b, S5 H RSB, 15
PN IAME B & I D dl v, I i A i i 22 S R IE S8 1 H N TS 2 AL IS AR R AR Tl 2 o DA
V] 50 A6 DI A rh s 5 Y DR R 3 L BSGBR 75 A P AR 8 A 1 ELLAB, B 5 e 58 20 W T FRUBE e DD A7 Tl SR o)
BIE 1% I SRS R i RGO R F RO R SBAR ALl PCC REZ L T AR PR IR AT I 5 A Ak

KEIA: JCOUIRARG, BTN S SRR ool Bred s

Multi-time scale reactive power optimal control strategy of a CSP-PV system based on
model predictive control
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Abstract: The Concentrating Solar Power and Photovoltaic Power (CSP-PV) system have a reactive power control
problem. To address this, a multi-time scale reactive power optimal control strategy based on MPC is proposed. Based on
the day-ahead optimal reactive power of a synchronous generator and photovoltaic inverter, the bus voltage is controlled
by dynamic reactive power compensation equipment within the intra-day time scale. This adopts the idea of rolling
optimization and correcting control based on MPC. The voltage prediction model based on sensitivity is used to predict
the voltage states at multiple moments in the future. On this basis, an intra-day rolling optimization model is established
with minimum deviation of the predicted voltage control at multiple future moments as the optimization objective to
obtain the reactive power control plan of the dynamic reactive power compensation equipment. The model predictive
control of the in-day-reactive power and voltage is completed by feedback correction of the voltage control deviation.
Taking the CSP-PV combined power generation system in the DUN Huang area of China as a simulation example, by
comparing with the traditional multi-time scale reactive power optimization control strategy, the feasibility and
effectiveness of the proposed control strategy in improving the system bus voltage and the stability of the PCC bus
voltage for concentrating solar power station and photovoltaic power station are verified.
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CSP-PV hybrid system based on MPC

3 Efhlnth

3.1 EflRS%

395 H e, ] S X' Aty 5 16 R R 3t 2L %
PIRE KRGS, UEA ST SRS 47k 51
Bk FB RGN AWK 3 FaR. SRR
BEHLAEN 100 MW, & 1 SRR BHLAL: ik
Huk BAEHLASEN 100 MW, 2 4 [RI4E fLZR i,
[Hl4E L2k i R G 10 41 PVGU, 4341 PVGU &5
2.5 MW, —#F& % H PCC BRI 4R 35 kV REZk
Ab, PR 35 kV/220 kV FH AR 2% DA Bt 2k i
BABM ARG, SVC FMEAEA-30~150 Mvar. &
GUELER A 100 MVA, BIZEHLE HERIEA U, =
1.0 pu. o PP EEEEEKECY 3, TS50
K5, KAEIEECY 0.3 s.



ST RO PR DR R G2 I 18] RO D A P2 i SRS T 5T - 139 -

35kV 220 kV 220kV

X LY

3 TERGHRINGH

Fig. 3 Topology diagram of simulation system

3.2 IWHIMR S

Ry IR AR ST s SRS X AR R G T T
IR, L5 LS 2 i e R T TR 5
W AT EONS L

(1) L Geis il sens . H AT LURGO A REL BRI
TR AR HLG PCC REZR L (1478 i 22 B /N 4
i H A, AR RIS A L S AR AR 2% 1 G D 77,
H 4R IR En A 7 58, ik SVC 288 A~
I Z)(1x5 min) FRITC T HH H7 o

(2) ASCEE s ATl seng 5L g
s —3, HPNET MPC Big, RHHHES)
Ak 2, DOELE 3 AN ZI(3X5 min) A 2
A, wahthtk SVC LT H 1 3T RS IE
Pl

He—IER ARG H A5 min). H A(5 min), 5
B (0 D D 2 P S &l 4 i

10
F il et
8 H N AT
£
B
R
=

1 49 97 145 193 241 289
B £

4 S-SR ZRGele T R TN h 2

Fig. 4 Prediction curve of output power about CSP-PV system

3.2.1 AR R G IS 1 o b

PRI SR s TR IR REERID K
HUIEARBAZ B LA K2 SVC T J7t-Ri143 5l & 5.
Kl 6 FE 7 B, &N BES CThIE EIh H ) ik
1 Fis.

ZEANTIE 5. B 6. B T LUK 1 RN AR5
Pz g T R0 R FML Ye R AR g8 L& SVC
TS AR Z, HIESh R, REiaq
I B G T B R C T i Ak 0, ARYEETh S H
KWK R, REIERLG AR e a4
{8 AHEAR G fb gl seng , LT MPC Akt

=
T

n
T

|
W
T

I K LS 5 B o,

|
—_
f=1

16 32 a8 64 80 9%
A B
5 ASEABHENRARE

Fig. 5 Input capacity of synchronous generator

wn
T

JI b 41J@fv\, «fi J fwﬁ$Vw#ﬂJ\41h

1"y S 14
r TGtk St

— ARy

FetRE AR ZE T A FE .,
|

L
S
.

]I6 3I2 4I8 6I4 SI() 96
B
6 RRELRLINEANEE
Fig. 6 Input capacity of PV inverter

i 5 | — fEER R h
E— Feo i ] \
S0 Jr A el 51; h ]
= eI A\ i 1 =
= J Ly \ s 1 L
= ik S,y
5 =3 VR v
2 L - N | f )
1 16 32 48 64 20 96

[EEE!
Bl 7 SVC TBRARE
Fig. 7 Input capacity of SVC

x1 ZRLINRTING 5

Table 1 Reactive-power output of system reactive power supply
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