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Fig.1 The flow chart of reserve configuration and
dispatching optimization of grid-connected power
system with large-scale renewable energy
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Fig.2 Diagram of multiple reserve classification
AR Z R K RS LA TE TR
P FEBN, AT A A R TE TR, B TE AL 58
LR AR o EE R, AT R 2 Fi DA S o T A T 2R T
TEBTREIR 5 FUALAR N, 97 ey 02 S AL AP i, BB AL i
SRR/ R EIA S SR R G %
FHMR S5 Y AT S M R 22 5 Mk g EL AT 4% 2 KRB BT
REVS A HL PO S5, 28 9 1) R IR0 B 7 A 0] ) XA it
AU 558, 5 75 2y 8 5% i 1) W 2 B O | o 0 o
K, eI AR R AILZH 0 1AL S8 28 PR R AE AT 58
P N 28 GV DT TN AN R S AR

RHUEHT RE W e AR R0 J5 , XU, L 6 AR 7l i
WBIEAT, T —ERRNE NI ES 5 RGN
WL INARSE R RE R G2 5 RGP, donl 3 T
OUTR) 28 e R BILEEAR , e i AU ) 2 2 W L ) TR A
B 3 SR B R VR A A A 2
FLRERLIE I Bl Wi AR, AR TR Ge i IR 28 45
HOFEA R YRI5 P Sl I W, AT i
N 25 RGP, (H T S it 7 R FEOE
Z 5 RIRE SUR R, AL, W ATRIGHERE R 50
Z: 50  BAAAEZ G AR ()8,
22 HiEmEEM

KILA Sk, G A AP 45 0 b 1 8l A2 425 1) ) B2
Ui, 24 ZR G0 A DI A I, AR AR SR R A
Pl S e A H T R L R D) B e 1 O SRR R
il ais T BT . RO EAGE R T R
PR 5T, 45 AT T 3 A T A A Y 28 T 4
Ko BEEFER NGB RAL, JER RS
T A0 N EF A R[] Y, AN [7) 3 4% 48 P R 97 1y
AORIPETT SR, HH BT — S8 ] 7 — 7 3 Rl Y 9 8 1) 22
PEGAT

VE R A BT I8, et i 2 5 48 F TR 45
SEHRVE, 1 )2 B0 Al Ff W 97 (interruptible load,
L), [E NS 30T T RER TS . L 298 L&
)y AV AP S T v B
— ek FH P 52 B, MR G T A 0 B TL A
AR G fif 2 5 W ) & 48 4 T IR 55 10 o B2 5
BT SOBRL I8 K IL WA VR IR, 2 T



W IR S IS NORHUBUETRE IO I Y L) R G A TG B it 2k 12

SRPMEREAY SR H B 00 A SR BT 1 e SR S XS
AR AR, SCERL 1948 0 1 1L 54w
FZ 571 R85 0 DO, A SR R 28 55 2 R AR
HESL T A T h RO, SEE T IL B4R
PRBCE o SCHRL 20 K 67 far 0 FH P 5 SR 2R AT 1) A2
AT, I A 3 A R 48 FR AR A e e B A e
9 TL 45 FHRC B R o SCRR[ 21 ][RI 25 i 1 IL f g
I AN R P B TP B A Wi IO A8 0, i 1 5 R R I AR
R N T IL 58 PR Ay

AN IL A R o R Oy X, A A o
(direct load control , DLC) £3: 1 3& T F, 12\ &) a8k 1 fof
E A (load aggregator, LA ) 4 6 4y 42 il € X0 6 1y
PEATHIR ™ o DLC ELAT Pk 3 B 77 , 340 i
REEUNELR L 7, T B T, 2 T8 O AR, T it
AEBG R s, DLC ] 2 5 ) R4 & IR
%o SCHR[23 42 7 —Fh DLC kR AR IUK S,
FWFFE T R i PRoK A e Ao FH A 19 IR 55 ) ] REE
SCHRL24 18240 TR0 X Jr s It f i 1 R s
[i] DXt AT X 4, 8 2 e 4 fer 1 Dy o T 4R it o,
ST Z I R R AR

FE P A 0w AT R B AN P R 1 A R
BN, A ik IR IRLAS ] 218 18 1 1 ey 28 45 P, AR B8 T
F 2R B B A AR R I Y 4 O 2, FEAS [ £
I [ FRUBE A 2% 2 0 fif R 4T % 5B 5 EL A, S B A
K AR M Z—
2.3 fHREXER

fiftfee B B A7 1 KOG ) I S AR | B
HRILZH S H5REFMENRE . X T RGEH
fleg L Al BE A T A Dy — b R 05 28 T, A BB &
5 1 I Z Bl S D F g R g S b )
DATE ST (TR S Ay 67 i W Wi 46 A Zh Bl 38, A 30
FETLHTREIR AN 25 (], AR, A REBOR 1Y ik
R ) F e A HIBC P Ak S B SR A1k 1 3
JRE . AERE L IR BB A7 e 1 AT 40O T AR B FRE
A2 28, 05k 1 s, Hirp, DR AU RE L I T L
HL RS PR, B S A BB PR R A A R R H A
BER P X B VR R 40 H AT R B A [
(18 S 38 BRI B i 2l = A7 (G 35 ) 3 e sl A R
BRI RS ), B ] 25 280 A8 < T )
O IR ) 5 DR/ B i Rk Ty A 2 I [1) D T A EL A
Rtk TR A RE S i ) R R T X
FEOT L TR RE RS A A T R TR AR Gk
RSy [, 4 B BB IR K L R G & T AL
fi , B R GU A I B N AB AT 3R W 1) 28 T Pk ) Al
REBW Y,

x1 fEeERIRR SRR R A
Table 1 Classification and application fields of
energy storage power sources
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Table 2 Configuration method of reserve
capacity of power system
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Integrated control strategy of VSC inverter supplying power to the isolated grid
CHEN Dalin, FAN Xuanran, ZHAO Jian, YE Jianqiao, ZHU Zhengyi, ZHOU Hao
(State Grid Nanjing Power Supply Company of Jiangsu Electric Power Co.,Ltd.,Nanjing 210019, China)
Abstract : Considering the isolated power grid state changing between active power grid and passive power grid, an integrated
control strategy is proposed for VSC station to supply power to isolated power grid. Based on the principle of VSC control, the
difference of control modes of VSC-HVDC inverter in active and passive power grids is analysed. When isolated power grid
changes from active power grid to passive power grid, the control mode of VSC station changes. Considering the stabilization of
AC voltage and fast restoration of active power balance, two control strategies, angle following and active power priority, are
proposed in the paper. A comprehensive control system is designed to ensure the minimum fluctuation of each electrical quantity
of islanded power grid and DC system at the time of switching. The PSCAD/EMTDC simulation model of VSC-HVDC
transmission system is established. The simulation results verify the validity of the integrated controller and control strategy
proposed in this paper. The continuous and reliable power supply can be realized when the isolated grid state changes.
Keywords : voltage source converter based high voltage direct current( VSC-HVDC) transmission system; isolated grid ; control

mode switching;angle following;active power priority
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Review of power system reserve configuration and optimization

for large-scale renewable energy integration

YANG Xiaohu'*, LUO Jianbo>, YU Chen*, XIE Dongliang®, GE Rui’, FENG Changyou’
(1. School of NARI Electrical Engineering and Automation, Nanjing Normal University , Nanjing 210046, China;
2. NARI Group( State Grid Electric Power Research Institute ) Co.,Ltd.,Nanjing 211106, China;
3. National Electric Power Dispatching and Control Center, Beijing 100031, China)
Abstract ; After the large-scale renewable energy is connected to the grid, the traditional reserve system has the problem of poor
economy and reliability when dealing with the bilateral randomness of the power supply side and the load side of the power
system. To ensure the safe and stable operation of the system, it is necessary to study the configuration and optimization
methods of the system reserve. This paper expounds the impact of large-scale renewable energy grid-connected on power system
reserve, fully explores various types of reserve resources of the system and expounds the three types of reserve resources of
source, load and storage and their research status as cross-regional reserve of interconnected power grids, in order to deal with
various long-term, large disturbance, large-capacity power shortage risk events faced by the system under large-scale renewable
energy grid-connected environment. This paper analyzes in detail the various methods for configuring the reserve capacity of
power systems, reserve dispatching optimization, and points out the research direction of the next stage, which provides
reference for the research on the reserve configuration and optimization method of the power system in the context of large-scale
renewable energy grid connection.

Keywords : renewable energy integration ; power system;multiple reserve ;reserve configuration ;reserve optimization
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