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Characteristics of power system frequency abnormal distribution and improved primary
frequency modulation control strategy

TAO Qian', HE Ying®, PAN Yang®, SUN Jianjun®
(1. Electric Power Research Institute of State Grid Hubei Electric Power Company, Wuhan 430072, China;
2. School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: Grid frequency is an important variable which descripts load and generation balance. The frequency of grid is
random. The traditional primary frequency modulation concentrates more on the single time, lacking of research and
improvement from the statistical aspects. The conventional generator droop control is applied to primary frequency
modulation to solve the problem of the non normal distribution. The proposed droop control strategy and non-dead zone
traditional control strategy will switch according to the frequency of the grid. The generator won’t react frequently for
there is on dead zone. Through theoretical analysis and simulation, it is demonstrated that the proposed method improves

the frequency of power system and the problem of non normal distribution, which is beneficial to improve the system

frequency stability.
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Fig. 1 Frequency probability distribution of a provincial
power grid of 2014 in Central China
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Fig. 2 Mathematical model of single synchronous used to

analysis the grid primary frequency modulation
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Fig. 3 Mathematical model of M synchronous generators used to analyze the character

of power system primary frequency modulation probability distribution
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Fig. 4 Overall Schematic of primary frequency modulation
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Fig. 5 Principle of droop control
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Fig. 6 Transfer function block diagram of primary

frequency modulation for droop control

50.00

— KX
e BE[X 2 r/min
== 2BFE

49.96 H ]

49.94 -4

fIHz

49.92 |4

49.90 T SO SN

49.88

0 2 4 6 8 10 12 14 16 18 20
t/s
7 FEHEHIRIE IR T SR 1% 2k
Fig. 7 Frequency characteristic under different control

strategies circumstances

4 SMERTEEFE—XIEMMEBREST

D

K 3 T (ARG B (1) 23 A R i EA T4
T AT 7R 3 Fros e b, U 47 S5 40
5=5%,T =8s, =289, T,=02s, T,, =02s,
T =98 ay=1/3, HAPEEIANLAL L 40%, FF
HAMALE 60%, PFEIEG 150000s, 2%
SCADA #iF KAEERRE 1 s K —UME, #4715 E .

b 8 A7 BT A R IX 55 L 67 Ay 7 22 K
HAEAH VG 5 85 R, RIS HLALAIEIX &
H£2 v/min, WA EHLA R far 52 . o] LLE 2
P DR 50026 (1 R 0 A LE R ATBE X A7 AE I AN it 1
BOAT, LT R LGSR M SIS,
GevI A T 258 0.023 1 Hz.

SRR 3 Fros i SLREAY, I 1
i, FEAHFIT BLAAE N, 13 B 2 A
BETEWE 9 frox. M 9 Hrf LA H,  FE A
KR AT IE NG AT 2 T o8, Gerh iR Jy
#% 0.011 1 Hz.

KA NS G, AR ZE SN, SR
Ge AR PR, i ELATIZ X G 0 43 A IS



b %, A

HL ) R GO ) AR Ik S 8 DR A 1) S

- 137 -

WARE T a5,

x10*

4.0
351
3.0F

25}

el

496 498 500 502 504
r W 4515% /Hz

8 —IBTE X IR T RS 5 7

Fig. 8 Influence of dead-band on power system
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