F42%5 F28
2022 F 2 8

Vol.42 No.2
Feb. 2022

® 2 & % wE &

Electric Power Automation Equipment

T2 RPEETE AW K AL — R )il s vk

.)\?I—IL- }%il,ﬁ?}iizygll\}iglyéﬂ}%ﬂﬂl
(1. XKRKF A5 AFHLFR,H KX 430072;2. BRI & A A RS & AFFHFRE, B XX 430077)

FE: 5B ERR T ML Y ) ZAHM BT R T PR BK . A8 ROBAE 55 5 W 3748 R , K d AL IR
IR, KRBT F R, RIEILLTEAE A  — KR KRR R e Bt 18 RE, KT % RE
T 25 508 0K T ik AT K HUAE — RGBSR R A 38 69 90 R AT T AT Heak 4 38 A B IRBRE TR B A 2R 49
£ R, FI BRI R, A I Z AT AR Rk SR EA T s S, £ MATLAB / Simulink
PRELSN K KB E S RAPERER, ST THALEREANZS EZTARERG R %—KAME SN,

K& R G R R A A At R 0 4,

EERR — KRR KL, Rk s Rk 3, S REBEFEREE

hESES . TM 76172

0 355§

FL ) 2R G0 AR A L RE R A T B AR AR
— o B BT REIRIF M A B R A R TR
AL GEHLAL b7 HLZ /), e g R GE R e sh 15
Bk, BT S BE ) FUBAC TR T RE DR R 6 R
IR PLBNT1E F FL R S Sl B X R )
g — RIS il A AN FBOR R TR 20K

BA AT TAR R Z 4R e B e IR ik eI 1Y
SRS i Dk kot . SCER L4 120 Fr 7B e IR
d FOAR R0 R G BRI 4R TR RE TR S
LA TT 58 STHRLS T4 M 1 38 S8 sl 9 1)
TR AR HL A 3 L4 A SR 5 SCRiR [ 6-7 e o it iy 42
il FBO LB RIS S B BRI Y . LT IA AR
AR B LR P HLAL, AL A R S A PR, Ho2x
WP RE R ) BE R kR . SCHK[8-9 1% & T K
AE T LR , 312 1 1 BT Bl R o0 ) 8 4% i 5
W o (EAHRESE il ) LTI AE A 2% 1B 4T (R,
A (] AT JAS A g ) PRI R . DA [ A L R ) R
B KA H I S, (R ML I A 5 4 )
FHARBR, 4298 DA K A ALZR B — R B g 5
R &G HITE

W AET ARG KL IR S R G i
W IR T, K RLHLA R s A A i SR LA
DAMESNEE ., SCTIRL10 48 L ) RGUR ML S
U HLE B PR A BE 1 3 A R B2 0 25 6] o SCHR
[UTIBRSE T AL B RG s AT X, i et 1Y

e B #:2021-03-06; £ = B #3:2021-09-10

BEETH:BE A RAF LT A (51777145); B Mk
b, 7 A RN 8] AR B (52153218003))

Project supported by the National Natural Science Foundation
of China(51777145) and the Science and Technology Pro-

gram of State Grid Hubei Electric Power Company Limited
(52153218003))

XEkFRERD: A

DOI: 10.16081/j.epae.202111002

PR D0 A 428 i SR, LA vag AL 2H 07 X PR 3 7 iy A
A3 R ISP [ RUBE IS i [0z 32 . SR [ 12 38 e e
i Hsh & 15 H] AGC(Automatic Generation Control)
PLEH B 7 XA 9 i ) R Ge A X — K
) RUBE R BB T RE ) o (HSEBR R GEHT, AGC
ML KA R, AE AGCHLAL Y — YR IR RE 1 1 A 15
FERAZH . FIRBETEIAAAEA T o — I ] R
T HIHLAL IR AT RE 3 BT R

H, ) B G i B 3R I8 Bl 3 2 el 9 e D Sl AT fE
P 1B DR S AN R s ] )RS S
KHHILZE TR AN ) B B S A B ARG g o o T 4
RYAEZ BRI Re ST, SBR[ 1315 I8 T HL
JIZR G AR, e SRR R AR A S SR T
B — BB D e e AT A o I R
S IPERCT  (H P ROCR 322, H R BB X 51— 1)
LT3 5l o SCRR [ 14 1500 1 XU KR AR
Pt T KU RS R AR SR . (E RS TG E R AR Y
O3B ) ST ABUBOR — M . SCERL 1S T rp I H i /N
3 1A 08 B ) A3 RUSCR R G  AELA A U8 I8 A I
B A D) R 00 SHE 5T 70 AT 0 30 1) PR P A
FE & R A B9 T I

BEXTLA b 0] 8, AR 34 b= 1 4 far XL
TP SRR LA ST 22 ROBE T 252 DB 5 1 K HL AL
H— YA T o O R S R A R
SBENIVE RS RS TRV AN 19| 2N o & PR 358 =R7S
PR A3 it B AR 3 AN B AR, ZEAS R
BUR 5 WICE A PR 22 2 A0, /AR 2B N A AL
b e AV A7 A XU R, H 30 Bl R 3R G I B 5
M), DATTTT 42 e BILZH 400 B 118 — U A e

1 BARZAFIESTER

HL ) R G PR AR 32— R
HErp— YR = B HT K AL A B 7 8 R B RE X



®o1 B %A T A R A B K ML — YR  7 v o9

AR MEATAT 2890 R T I B — VR A 3 i A A
RAwZE, T RIAN F A o e LA R S L ik
FEAA, I TRR 2 G 6 A2 B BR A
1.1 ARG RN M AR

WFFE B S R GRS ] ]REEA TR (— L Ik
PEAT) st | A AT DL Z W A B AL 22 18] (A AR X B 4, A
Sk & B AILZ [ A AR RR R 242 1T, RGP AT R
7 FHLALER 25 0 [R) 00 %R sh 25 AR Ak () 1o A 5 0 for
5 B AR H 7 38 30 9 R AN, T Atk — 22 2
W FEL AR A A B A R . PRI AT DA FH AL AL
PR SRE IEAT A A 7 12 28 G A0 R i 1oy A Y 5 A
— R VA G, LA AR s A P D B SR AT
AL BB E WL SEAF AL
1.2 RGIARN RN shA T2

G ] K A D SR B, 2 G0 R R Y B
SRME TR KA G EhET, RGERLE
PRUEATR £ BT R Bl 25 MR A 22 78 FE X 7
Bl £, DA, DO = e L A A ATk 35 43
BRI Bl 5 FE AR 22 B ST X, W — AT AR 1R
FH 8555 25 22 Wk 2 BIBEIXJE BN . R ARk i 2
R SIG , RGN R N bs o A R
DiLATR 34 BB

}f,ﬁ; 3 ﬁfﬁ%ﬁ *‘(j_'\ :‘(j_'\
. f wa 0w
AP 5 i
S S 0f 5s 30s 80s 1

B REmEmezhiidiz

Fig.1 Dynamic process of system frequency response
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Primary frequency regulation control method of thermal power unit based on

multi-scale morphological filter
SHENG Ju',JTIA Qingyan®,SUN Jianjun',ZHA Xiaoming'
(1. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China;

2. Electric Power Research Institute of State Grid Hubei Electric Power Co.,Ltd., Wuhan 430077, China)
Abstract:The high proportion of new energy connected to the grid brings severe challenges to the frequency
stability of power systems. Compared with the grid-connected new energy sources such as wind, photovoltaic
and energy storage, thermal power unit has larger inertia and can tap more potential of primary frequency
regulation. According to the different response time scales of unit inertia, primary frequency regulation and
secondary frequency regulation,the frequency signal of negative feedback channel of primary frequency regu-
lation of thermal power unit is decomposed based on multi-scale morphological filtering method. By setting
reasonable regulation coefficient for each frequency band signal,the frequency regulation control in different
frequency ranges is realized,and the ability of unit to adjust the frequency regulation of power fluctuations
in the entire frequency range is effectively improved. The frequency regulation model of power system inclu-
ding wind,water and thermal power is built on MATLAB / Simulink. The simulative results in multiple sce-
narios show that the method can significantly improve the primary frequency regulation ability of the system,
improve the probability distribution of system frequency,so that promoting the accommodation of wind power.
Key words: primary frequency regulation;thermal power unit;load fluctuation;wind power fluctuation; multi-

scale morphological filter
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