F 435 58I
201544 H16H

A ERBEYE DN

Power System Protection and Control

Vol.43 No.8
Apr. 16, 2015

S 18IE (5 R AR ) LED XT3 57 e WA SRA AT 53

XA, M, M &, F &, KR

Ugre MEATH R AAA ELFRE (KVEIRF), #d K 410114)

FEE: T 0l A BRI B RO B 2, K] AR AR AN A A 2Rk F R SR R I L S5 T 2
Z IR BIAP . {5 B) LED(Light-Emitting Diode)T DIy 1AL BR . W FEA T KIIRE sl WL T K LED AT &5
L R ATU ()8, 4 TR T LED AT HERRSRIEL BN A5 M5 5, 707 IR AN 5 (R AN m] 5 JR s A 4 1 s
P T oA E SR . (OB I 2R R R s I E SRR B, (S EAHSEN G 2 M RBEE ML h,
SEIUITAT LED 1% RGF 5Bk Rk, g 2 F Gl s N BT R AN IELMECR, Wit T LED
KT FH F D ZE Bt o H P A AR A IR B RY, IR & 0 M S SR IEh A7 18, $8HH T 2% 18 LED 4T i 22 X d5 a1
MR . T RR M LED XIS 5HUEM S, BERAR TR BBIEE, 55 TRk
KHEIR: LED AT a5 53R REkmfE; W

A survey on LED lamps participating in frequency regulation of microgrid considering
communication delay and noise

WU Junming, YANG Hongming, YANG Xin, LUO Jie, ZHANG Jun
(Hunan Province Key Laboratory of Smart Grids Operation and Control (Changsha University of
Science and Technology), Changsha 410114, China)

Abstract: Due to the randomness and intermittent characteristics of renewable energy, a lot of renewable energy
generation plugs into the microgrid and creates the imbalance between generation and load. Based on the advantages of
huge potential capacity and fast power adjustment, this paper investigates frequency regulation of microgrid for
application of a large number of light-emitting diode (LED) lamps. In order to acquire the signal accurately, a distributed
signal acquisition approach is proposed based on unreliable communication with communication delay and noise. Signal
measuring devices are performed only at distribution substations, and local communication between neighbors can
facilitate consistent and accurate acquisition of signals for all LED lamps. Taking into consideration of the non-linear
relationship between flux and power, a dynamic model of power adjusting with frequency is designed. Integrated with
distributed acquisition approach, a multi-regional microgrid frequency control method is further proposed with
consideration of LED lamps. Simulation results demonstrate that LED lamps participating in frequency significantly
reduces the frequency fluctuation and increases the speed of recovery.
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Table 1 Parameters of Region 1

28 Hf 28 Hf
R /MW 10 /s 0.1
kn/(MW/Hz/s) 0.6 Ty, /s 0.25

To /s 0.6 M\/(MW/Hz/s) 0.2
Dy/(MW/Hz) 0.17 B/(MW/Hz) 1
R/(MW/Hz) 1/3 APy, /MW 0.25

*2 X 28H
Table 2 Parameters of Region 2

28 Hf 28 Hf
R /MW 8 7,/s 0.15
k/(MW/Hz/s) 0.8 To, /s 0.2

Top /s 0.45 Mo/(MW/Hz/s) 0.2
D,/(MW /Hz) 0.15 B,/(MW/Hz) 1
R,(MW/Hz) 1/4 APy, /MW 0.24
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