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Fig. 1 Distributed PV integration diagram
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Fig. 2 Control block when PV inductive reactive
power haven’t reached the limit

B2k ki Ry g R EEBTRR T2 28 S0
U, HLHSTR T FARMEL, i BRI U,y = U, -
AU, G BN BRI U = U, = AU AU KT L
BUE 2 PESEIX 5 Qo A HE IR TR AE SRS 7E H B
(PTG I ICINZ % 5 Qv o A0 AT EOEIR R S H 1 JC
N B—DIHM A 2 G0 2O IR 4
I, Qpy o F% A ) AR B 2 R S L A9 3 1L

(2) A 2—rg P il R o 24 9 9 i A L
BIRJ 5 BhJC Hy — A s 4% di SR fek 23 A3 OB R K iy
REPETC I D R PRI M e 270 A OB IRk
FUREPETCT) b BRI M L He AT AR R 31 H AR R
JR B U1 — HL s s 1 SR AR 0 A 2O R K H Y
A DA AR e, B R R s B H AR (0 A
HOLIRA Dhpedzm 2] 0, 4Nk 3 froR.

+ k, Py + B ki Pry o
— & 1+ Q| fe(1+72)
UI’O[T Py

B3 %W BRMETLINERHEKEGHZEHIER
Fig. 3 Control block when PV inductive
reactive power reaches the limit
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Fig.4 Control block of power factor control strategy
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Fig.5 Flowchart of voltage and power
factor coordination control

K ri o o) B T B I ST 4, 24 i T AR
PLAEFEh f e, A S L R IE W T LN HL R
KOBARIS A IR T DR R 5 R AR SRS A
1T D A R BB , 75 247 23 25 DR RO 19 e S i B
DRI 2y 24 PR30 B0 Tl e , 5 20y 24 DR B30 1 A
FHP EE B 342 1 e 817 o B8 R AR, /N — 28
DA WRE o

L R 3 DR R i i A T B 12 Bk T
DL 6 F 7R o

U
8IX | 9IX U 3X 2[X
7 Iﬁ 10 Ii 48: 1 IX
Unin}-
12[X 11X 5[X 61X
1 1 1 1
-1 ~COSPpin 0 COSPyin 1 cosg

E 6 BEMINEFREMHEES 12 FHITR
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Fig. 7 Voltage, active power and reactive power
when voltage exceeds the upper limit
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Fig. 8 Voltage and reactive power when
voltage exceeds the lower limit
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Voltage and Power Factor Coordination Control for Distributed Photovoltaic Integration
ZHAO Weiran', WANG Haijiao', LI Guanghui', HE Guoging', SUN Jian®
(1. State Key Laboratory of Operation and Control of Renewable Energy&Storage Systems
(' China Electric Power Research Institute) , Beijing 100192, China;
2. State Grid Beijing Electric Power Company, Beijing 100031, China)
Abstract: To deal with the problem of voltage and power factor exceeding limits caused by distributed PV integration, an
improved voltage and power factor coordination control strategy of distributed PV is proposed. The strategy includes voltage
control strategy and power factor control strategy, voltage control strategy regulates the voltage of integration by controlling PV
reactive power firstly and reducing PV reactive power when PV reactive power reach lower limit, power factor control strategy
regulates reactive power of PV and power factor of the point of common coupling, proportional integral controller is designed for
two control strategies. Finally, an example is given to demonstrate the effectiveness of the proposed control strategy in a RT—
LAB simulation environment.

Key words: distributed PV ; voltage control; power factor control; proportional integral control
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Emergency Power Support Control Strategy of

VSC-HVDC and LCC-HVDC Coordination
CHEN Rui', SUN Zhongging®, YANG Yinguo', LIU Fusuo®, LI Wei’, GAO Jianliang”, WU Chenxi’
(1. Electric Power Dispatch and Control Center of Guangdong Power Grid Co., Ltd., Guangzhou 510600, China;

2. Nari Technology Co., Ltd.,Nanjing 211106, China)
Abstract: The VSC-HVDC has the characteristics of fast responding, active and reactive power decoupling and AC bus voltage
stabilizing. Emergency control system with VSC-HVDC control can enhance the level of transient stability of power grid while
reduce the conventional control costs of generator tripping and load shedding. The mechanism of improving transient stability by
emergency HVDC power support based on Extended Equal Area Criterion ( EEAC) is proposed. Based on the comparison of
different kinds of HVDC power modulation, the difference control effect on power angle recovery between VSC-HVDC and
LCC-HVDC is shown. The priority of different kinds of HVDC in the emergency control should be taken into consideration. A
method to calculate the amount of HVDC power support and the emergency coordination control strategy considering both the
priority and the amount of HVDC power support in different fault conditions are proposed.

Key words : transient stability control; VSC-HVDC; LCC-HVDC; emergency power support
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