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Table 1 Assessment index of AGC for
hydropower plant
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On-grid and off-grid coordinated control strategy of microgrid based on
Van der Pol oscillator and PQ control
LUO Long"*,LI Yaohua'?,LI Zixin"?,ZHAO Cong'"’
(1. Key Laboratory of Power Electronics and Electric Drive
(Institute of Electrical Engineering of Chinese Academy of Sciences),Beijing 100190, China;
2. University of Chinese Academy of Sciences,Beijing 100049, China)
Abstract:In order to solve the problems of slow dynamic response and poor current-sharing performance of
the traditional multi-layer nested on-grid and off-grid droop control system in microgrid, an on-grid and off-
grid coordinated control strategy of microgrid based on Van der Pol virtual oscillator controller (VOC) and
PQ control is proposed. When the microgrid is on-grid, the off-grid VOC is introduced with grid-connected
current feedback,and its resonance parameters and voltage ratio are closed loop adjusted,so that the VOC is
always in the hot standby state, which not only enables each power generation unit in the microgrid have
good dynamic performance of P(Q conitrol, but also realizes smooth switching between on-grid mode and off-
grid mode. After the microgrid turns to off-grid operation, VOC parameters are also closed loop adjusted, so
as to realize the load voltage compensation at the point of common coupling (PCC) in the microgrid and
better current-sharing control for each power generation unit. The relationship between the synchronization
controller of VOC parameters and PCC voltage is given, and the synchronization mechanism is analyzed
theoretically. The simulative results show that the proposed control strategy can effectively improve the dy-
namic response in on-grid operation and current-sharing performance in off-gird operation of the microgrid,
compared with the traditional droop control-based on-grid and off-grid coordinated control strategy.

Key words:microgrid;virtual oscillator;on-grid and off-grid control; PQ control;coordinated control
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AGC strategy of hydropower plant considering regulation
performance and economy of hydropower plant
LI Bin,MAI Zhangying
(Guangxi Key Laboratory of Power System Optimization and Energy Technology,Guangxi University,

Nanning 530004, China)
Abstract:In order to meet the requirements of “two rules” and fully mobilize the enthusiasm of hydropower
plant to provide frequency regulation auxiliary service,the parts closely related to regulation performance in
automatic generation control (AGC) strategy of hydropower plant are analyzed and designed. On the premise
of ensuring the safety of the units,the control conditions related to the unit regulation rate and regulation
accuracy are introduced through the analysis of the factors affecting AGC of hydropower plant. On the basis
of economy object,the object of minimum number of units participating in AGC adjustment is added,an opti-
mal control strategy model of AGC for hydropower plant is built, which ensures AGC regulation performance
of units in hydropower plant within the range of qualified power grid assessment, effectively reduces the
assessment power quantity of AGC for hydropower plant, and ensures the regulation quality of AGC for
hydropower plant and improve the economy. The effectiveness of the proposed strategy is verified by the
simulative results.

Key words: AGC;control strategy ; hydropower plant; “two rules”
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Table A1 Main parameters of hydro generator units

ZH ZHUE

BUE R 302.5 MW

th 71 ERR 302.5 MW

IR 50 MW

PR3 X 70~80 MW, 120~140 MW. 240~250 MW
S 23 T A 100 MW/min
FEK B f =00015(R') +08R' +2

60
40

20 I

0 Il Il Il

20 2 3 4 I 5 T
-40 I II

-60
-80

HIIRIMW

ASLHE
BG1 "G2 WG WGy mGs mGe

(a) ZARICERME

]
P
B
S
=
&
L
HGy "Gz WGz mGs =G5 ®Gs
(b) 3RHE 1

60

40

20
2
< 0 1 2 3 5 ‘ 6 A
£ 20 I e
Y
R -40
& 60

-80

-100
Hihg2
HGL WGz WGz WGy W Gs WGe
(c) KHg 2

Al TREIREE T EHATLSHE

Fig.Al Ordering condition of each unit under different strategies
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Table A2 Compensation of each unit

Ei Bl E AT LR IMW TORSEEMW  MEREGT RAMERASE FKE(mIes)
G, 126.67 -41.67 1935.91
G, 86.67 -41.67 1475.91
Gs 66.67 -41.67 1245.91
AL S 6 440 954
G4 0 -25.00 287.50
Gs 0 -42.50 488.75
Ge 0 -87.50 1006.25
G, 80.00 -25.00 1207.50
G, 50.00 -25.00 862.50
Gs 50.00 -50.00 1 150.00
g 1 6 440 964
Gy 50.00 -50.00 1 150.00
Gs 25.00 -50.00 862.50
Ge 25.00 -80.00 1 207.50
G, 20.00 -30.00 575.00
G, 43.30 -85.00 1475.45
Gs 83.50 0 960.25
g 2 6 440 1005
Gy 83.50 -13.30 1113.20
Gs 50.00 -36.70 997.05

Gs 0 -115.00 1322.50
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