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Fig.1 Speed control system of diesel generator
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Fig.2 Equivalent principle of diesel
generator speed control system
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Table 1 Main parameters of diesel generator system
/ Ky ./
-lrlg , 4 dg_i , 20
(kg-m?) (rad-kW™")
K,/
o 30 Ty/s 0.3
(rad-kW™")

Slr

fHz

t/s

(a) T, BT B 7 h £ 7%

S5lr
SO f---mmmenm ==
N
N |
s Ji=8 kg *m
49 — Jy—4 kg m’
— Ju=2kg m’
48 - ; . - g
0 2 4 6 8 10
t/s
(b) Jo AT Bl 2%
Slr

W e

K,=60 rad/kW
— K, =30 rad/kW
— Ky=15 rad/kW

fIHz

é 4 6 8 1.0
t/s
(¢) Ky BT B i 7 it 25 1%

S51p
50 fnmnnm g
N \
jas)
= 4ol K, =40 rad/kW
— K, =20 rad/kW
— Ky, =10 rad/kW
48 : - : : -
0 2 4 6 8 10

(d) Kdgjﬁ}%%?tgmﬂmm@z}zﬁ%
3 R ABIHTHRE M IE R
Fig.3 Active power output response of diesel generator
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Fig.4 Closed-loop root locus of diesel generator-
energy storage system
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Table 2 Main parameters of microgrid system
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Fig.6 Frequency response of load fluctuation
under diesel generator control
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Optimal control method of frequency in diesel generator

based islanded microgrid

HONG Haohao' , WANG Chen', XU Guangfu', HOU Wei', LOU Guannan®, WU Renze'
(1. NR Electric Co.,Ltd.,Nanjing 211102, China;
2. School of Electrical Engineering,Southeast University , Nanjing 210096, China)
Abstract:In order to solve the problems such as significant frequency fluctuation and slow dynamic response under load
disturbance in islanded microgrid which has a diesel generator (DG) as the primary source, an auxiliary frequency regulation
method is proposed to improve the dynamic response process of the system. Firstly, the model of diesel generator system is
established to analyze the impact on transient state due to main parameters, including inertia and response delay. Secondly, the
energy storage system ( ESS) with auxiliary frequency regulation based on droop control is proposed, and the engineering
parameter and ESS’s power margin design method are given. In addition, a small signal model of the DG-ESS system is
established to prove the stability of the system. Finally,the experimental platform of DG-ESS microgrid is built,and the results
verify that the proposed control strategy effectively reduces the transient frequency fluctuation under the change of static or motor
load.

Keywords :islanded microgrid ; diesel generator (DG) ;droop control jinertial control ; frequency response ;stability analysis
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