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AGC optimal model based on OPF technology for interconnected power grid
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Abstract: This paper presents an optimal model for AGC using OPF technology for interconnected grid. Based on
traditional OPF model, the model takes into account security constraints, generator and load static frequency regulation
characteristics. Generator unit ramp rate constraint, frequency constraint and transmission interface power constraints are
added. Meanwhile the auxiliary adjustment expense of AGC units is used as objective function. The new model expands
the application range of OPF model, makes it extended to the real-time electricity decision method from power generation
plan control decision method, and avoids the regional deviation result from traditional AGC strategy and the risk of
security constraints limit. The new model is tested on modified IEEE-39 bus distribution system and solved by
predictor-corrector primal-dual interior point method, correctness and validity of the new model are validated.
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Cl C2 C3
R PR 2R - - 16-19

FEA SCI AR vh 25 18 T 2 % A i Ty 2 4
A AN s DR R O (HAE RN
WO R IEAHAE S RS BRI B, IR
WAL s T BB AGC HLA B (i B Ol
€, W AGC HLA AT RS e I 2EAT — IR AR
AT AT AL S, LIRS AGC HLALH Jy i K ar
AE 2 Hh L LR s A% i Th MR TG 2 (W26 5 v 2k

16-19 PR & TR 33 1555 AGC WL H it
KRIITE) o 7R FH A SO I B PRAE T A2 W 0 D) 3 24
IR, 25 2R B AL S DR A 2 20

5 it

AT T HET OPF YR AGC itk
ik, S AGC FMEIEAT T 05 500 LAt
P LUR 518

(1) H R AGC S 205 1 G ap B A AN S I Ty 4
W R B 2R DR BRES &, A S B
LS L Rz, M HiE v fe 3801
RFERZLIREK

(2) HHL AGC ZE T M 1L A0, 2 AGC
DU DhZ R, MZ RN, TRE AL
0 28 B LR P

(3) MR H R AGC T FEHITE, AT
DI EALREARUE AR 48 26 DR 45 RGBT
LI BENS PR AUE R 25 1A 1) AN B P
Sk
(1] FRWEEE, LB, MR, S5 o XIS EAMEE IR

B A hi B S 1T 0], i RS R 1

1, 2014, 42(21): 139-144.

GUO Xiaorui, WANG Ke, YANG Shengchun, et al.

Active power scheduling and control scheme for

interconnected power grids considering time-space

complementary characteristics of wind energy[J]. Power

System Protection and Control, 2014, 42(21): 139-144.
(2] Bfh, B, BRER, 4. B30k il a5 i

WU FELRAR ] W R GRS 1, 2013, 41(8):

149-155.

YAN Wei, ZHAO Ruifeng, ZHAO Xia, et al. Review on

control strategies in automatic control[J]. Power System
Protection and Control, 2013, 41(8): 149-155.

(3] FZRe, AIMSX, EomN, S5 T BORU iz fl

RIRHEIRM AGC REEWIFII]. RGN 5=
1, 2012, 40(22): 46-51.
ZHOU Niancheng, FU Pengwu, WANG Qianggang, et al.
Research on AGC of two area interconnected power
system based on MPC[J]. Power System Protection and
Control, 2012, 40(22): 46-51.

(4] ERTF, e, Mk, JET- k) 4 700 1) Non-
AGC 5 AGC thifz=hlsams i), W Rg ki
ik, 2014, 42(18): 38-43.

XIA Tianyu, LI Chen, LIU Jin. Research on non-AGC



- 40 -

&) &GS

(5]

(6]

(7]

(8]

[9]

and AGC coordination and control strategy based on
ultra-short-term load forecasting[J].
Protection and Control, 2014, 42(18): 38-43.

BN, A, w23l XU A 2 A i il B
FH LI W RGERY L R, 2014, 42(16):
46-51.

ZHAO Chuan, ZHU Tao, YE Hua. Research and realization

of coordinated automatic generation control based on

Power System

multi-control zone[J]. Power System Protection and
Control, 2014, 42(16): 46-51.

R, TG, TRAT I, A R R R R S TR S
AGC [ THIEHI[I]. RS A 3L, 2000, 24(11):
42-44.

GAO Zonghe, DING Qia, WEN Bojian, et al. AGC-in-
advance based on super-short-term load forecasting[J].
Automation of Electric Power Systems, 2000, 24(11):
42-44.

JEEHTE, FRAA, TR, 5. KB AGC FLAL T
FME[I]. HMEER, 2005, 29(21): 61-64.

ZHOU lJieying, ZHANG Boming, GUO Yujin, et al.
Strategy of automatic generation control in advance for
thermal generator[J]. Power System Technology, 2005,
29(21): 61-64.

JWEE, WA, sk, SR AT D R AR R
2R P I SRS (], WL AR S A Bk, 2008,
32(22): 16-20.

TENG Xianliang, GAO Zonghe, ZHANG Xiaobai, et al.
Look-ahead control for active power dispatching system
and online hydro-thermal coordinated control strategy[J].
Automation of Electric Power Systems, 2008, 32(22):
16-20.

P, B, R, S R TICA GBS IR
W I REVE A AR iE T 1) AGC 45 Sk (7] Hh ] FbL
T FE2AAR, 2008, 28(25): 56-61.

LIN Bin, WEI Hua, NONG Weitao, et al. AGC control
strategy under control performance standard for
interconnected power grid based on optimization

theory[J]. Proceedings of the CSEE, 2008, 28(25): 56-61.

(10]

(11]

(12]

[13]

[14]

[15]

YAN W, ZHAO R, ZHAO X, et al. Dynamic
optimization model of AGC strategy under CPS for
interconnected power system[J]. International Review of
Electrical Engineering, 2012, 7(5): 5733-5743.

IV, B9 T LA AT TR ) R G
FEAI[]. o E AL TR 4R, 2010, 30(10): 43-49.

SUN Yan, HANG Naishan. A power flow model
considering the static control characteristic of units in
power systems[J]. Proceedings of the CSEE, 2010,
30(10): 43-49.

JIFFR, B, R, S ELTBC L IR TR I e I A AR R
KHEVED]. W RS B3I, 2013, 37(3): 47-53.

HU Xiugiong, YAN Wei, ZHAO Li, et al. Model and
algorithm of interconnection optimal power flow for
interconnected power grid[J]. Automation of Electric
Power Systems, 2013, 37(3): 47-53.

YAN Wei, YU Juan, YU D C, et al. A new optimal
reactive power flow model in rectangular form and its
solution by predictor-corrector primal dual interior point
method[J]. IEEE Transactions on Power Systems, 2006,
21(1): 61-67.

RAMIREZ-BERANCOUR R, GUTIERREZ-MARTINEX
V J, FUERTER-ESQUIVEL C R. Static simulation of
voltage instability considering effects of governor
characteristics and voltage and frequency dependence of
loads[C] // North American Power Symposium (NAPS),
2010.

http://www.pserc.cornell.edu/matpower/.

gt HEA: 2015-02-09;

& HHF: 2015-04-10

1EEEN:

AR (1968-), F, Hid, %, LA SR, HR

F AR RGREST SR R . &) T Gied
e W, A

©1 4

I 01983, F, d@fatkk, HEHRA, HRS
W) ZGAMAGEAT 544 47 k424, E-mail: cong] 00hai@

163.com

(%4 £37M)



