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Fig.1 The anti-interference equip-
ment for power source

TE LT 5 N AT BRI L 534 A B
ST ) RE A A BRI 3 AR L | R B A AR e b RT3 i)
T 2 = AR R B (7805, 7812 A8 Rk &L i R Ik
i AGR Ut o i B 1 S Bk IR R i R S
R R4 2R G0 i i) Sk B i A8 TR 4R i T A W19
FNR G 22 18] 241 % 5t i 2 B 8 0 T e Al 2% I
7 PR AT T A M 7 DA 3 3 R 90 ok g ) T 2
R HB A vo U I 1 T3

F7% U8 2 50 He TA T4 nst | D) 4% 3 el 1 11 08
I HL R FHAL T JE W 4%, dnE 2 FTs

B 2 50 Hy 8 i B 2R
Fig.2 The 50 Hz filtering circuitry
AR Ry
. _Uy _ 1-(wRC)?
H(jo)=77-= l—wRZ(C—j4)wRC

M w=1/(RCOM ,Uy=0,f=1/(27RC); Y f=
50 Hz F, RAr5l4E R 5 C i RC=1/ (2 mf)Hia]

B LA, T8 B H T4 1 R A i A R
U5 A BB B4 R L
212 Bk kR

i T ) A P At e 410 o) (R AP 8 5 4 B ) PR A X
B2 B RE SRR G, B T DA BRI R — X Y
FL 0 7 e 2 DX 2 e A0 B s RT DL B ok A B R
Yy e AHE— X 88,

a. AL BRI (FR BRI B BRI ) . AR R T
BR A PERE G, 38 ] T 0 i 3 R MERS S H 3 R Bl

b. fEFRWC (WG 5RMC) o AR FH o 0 o e
G 8 TR S ARG A v bR, R T B e B
WA | Wb B w] A P 22 2 B

c. HLREGR (CRRSTHLRE S BRI ) . AR R 2
RO LRGS0 RS G, B R T A8 BRI XA
S PR T D2 0 2 S R RN SO RE T ™ A 1Y, F R IR
FkgEEW, BN, MR, BAFHE
(1 PR D%, S R RSB 7 AR TR, 51 T R
ALV T 9 S AR DAY 4 A 4 o R PR I U




%28 RBEIE 4

L) 2R GO 4P 0 BT e i (95)

213 fa#dHE AR

B B 0 A R B S AN R B ([R5 4, R
2 ) 1 A Y B | LA AR A ARG R B 5
Z AL S A A A ST P T A 0 R B 5 B R
Fe N ELHRIE I W 5 B A (FRLI ) P I HL A7 TT R
FHZEAR KB | 1% 26 B B 2 064, 85 FH 1) Bl s 254
H O HLAR A 78 RG24 TR 28

a. JCHFRG AR, XKEMB TOCh &I, e &
Uit LA 5 e o 15 5 PRI Z G i A S ol
HLAE 5 AT RLOKE RO R8 R (R 6 WA ) A U 28
TF OCBU A ) BB — & R — A YRR B % Ot
R G A ), — M, SR G R B 28 il DU S 29 10 kV
Bk, ZH P BEVL RS M0 e R
ik o ) A% A, Pl T A S R S i 2 T A 2 R
25 (1~10 pF) , TE @I | G B A 45 30 1) L4851 4
M RE S B AR T

b. FREAS A BB AR R AR L E o 101,
L | B 08 21 1) A A v o % o 3 (0 6 JH 8 T g .
FH 52 0 A 6 o e o 0 b e B | BRI e e
F 50 Hz B ARSI | IR 2548 R 2% JL-F- m] LASE 440
BT, ST, i T RIS AR A
7, PR ] L2 BRAK Stk AT FESE A R] in 5
Wi, B B AR FE 2 (0 P AR A T 41 ) A e | 3
T AR R R e R A R
2.14 BHHER

27 Ml S A Pl AR 3 A 1 R — R e
SR SHE T R B9 B2 i Al 3% | H A R AR ER X
SR ZHAL | SE R T BB LA, AT PR TIE % 4%
IR TAEMA B 58 04 d BHimI 43 T AR
ED3 LI s o7 U

a. WM, KRN ILIR S5 e | LB A
E fil A SRR LB, RO AR IR R R S —
YIS 5 1 12 L ] — e | 2 i 2 0 R 0
I AT A 300 I ef o rl T

b. TAE#M , HHMENE FRAHSIER
FE PR — A E O S PR T REAE 45 G R I
Z AN 5 2 i 04 AR [ 3 JH DA R 45 0% v B I P B Y
Bl A T 0> BB T X6 T A e Y R
SR TEATAT R DU, T B 1 45 A 118 f A7 0 iy S
TR — A IR T4

TACHIL PR A 26 1 e b 7 =R 03 o B e s A 22
SUHEM, PSR R A — R R — A LS
B OS2 05 A T B S R S
b H SR Oy RS AR O, AR R
GEf T AR R AR DU 425 s 2 () T JROR 2% 1 el 2 110
SR 2 I S B SR T O IG5 42 b 1 T e
BEGR AN T M 2R A% A ) 3 L R A R I S i
H 3 b 2 0 H R 25 3 BOR A A B 04 22 1 BH 4 ik
Ko A TR AT BEW /N b BEL AT o A T R
Z nAE T 20 B R G b 2% S T 5 b 1 R A A
S 1Y T R T B R SR Y B P L X LT

T 19 42 b - T AT DA 15 4% 19 IS A ol S5 A HE 2R T
DU T T A B4 T 10 4 J@ AR HF B A%
22 HEmTFH

AP PLAs it £ 2H WATCHDOG (=564 |
BUOFUE U B A A B SRR
2.2.1 WATCHDOG

WATCHDOG ZEBr_F & — 3 W R G, 38
R 21 i s sl B 2 2 B %) o O 7 o TR Y
HAE RSN B AR AR RN O T & el
1 JER bR A W BAT &7 48 4 503 1)
ALERAR Y | 7E HAS AL BRI o o8 A5 A S JE TR 1
ERGEN, £ RGFET AR SR 0 W LB 8] 1%
KR &R, — BB 7 R RBAE 4 & I E] Y 5B
Wik, iSRRG E AL, FAF IR AN A A A A
T A S IR 28 R T 0 DL 2R e A i A R L e
BAMEH T — A2 i,
222 EIAH

2548 A PR A — BB R RR 7 O 1) R U RE AR FH Y
T84 (k45 4 ) Ko R4 TAERE B X EE IR
A (AN s A AT, R MBI A LA S R 4
DA IE 2 B B AE EE R OE B LE DS R 40T
Ao TR SRR B KO PAT T
BeAE SRS TURA RN, DS B2 —
N 5 e AR RS N (S PO AN D i i S SO
Gy &S
223 HFHEK

BT UE WY T IR RO R AR DR 25 I B P T A
Jiti . B uk Pl S bR — AR Y, B —
SR I Y S P = R e BTl R o (0|1 I DR 2 o 7 W .2
AHE SR F BT UE DA B A D D
B — OB IE I | R i P E A
224 HAFTGBE

AR PR FR EIE A P AR (AR 9 EPROM
DX A5 T A e DB 1) X 0B A% X1 JR L) 3 7T
2SRRI RIS A — 4851354 S F i
TKE X L X SR AT R 5] 1 — A48 R A k|
IR B A — B & T FE 7 A Ab B R Y, AGE S
SBRFEALRNBITIRE,

3 WHLERIEREIFA /I G St PR it

FEA /¥ SR 4 e B 0% 4 o B I 2% B A
B M5 5 AW s e o7 B R B S FA /i
FEAR KFERE L oese T2 B M PTT ek ae , e X
A/ FF B A B T T LA B AR A WA

PO S A (OB N AT =AY B R Ul T E & N
FEAR S A () HL R YE R 2 CPU T IE % #3Z2 R &
W TEMN 110~220 V FEALE 5V EEHAL; 55—
77 181 AT DL R K REAR AR AT P A5 5 XA O 35 356 43 1
T, FH I B O A SR B S R E R B S A
FUJG AR L SC R R 5 00 52 SR 5 i | TR st Bl 2 oo
FIR BRI /N | DR A SOL OR3P 2 S 3 R 5 L, X



196) & D8R

F25%

FFHEm S, —Jrm, ok TRk R e % E A B
TWAF T FEH O Sh [F R 0 00 % B2 25 BN
AN EE S MR BB S — oA T A
il CPU B 55 A5 5 2 00 0K 3l i G B % 2 2 25 A
Plsm % & AR AN LSR5

THLAR I 28 B 5 S TTL FE R O fE 5 24
AR DR R IR Bl A8 T, P A AR oo A AN v ]
2 HL 5 00 0L B e i | [ s e () 4k F e A
e S R L 2 A5 B I o R s R oKk
KT R E NPT IR B  LR
FH R T () — 2o 47 R

a. EFRETIFHENHOARR AR,
HIPE IR, o BP0 TPk e L 2 A5 0 — A~
W/ N N 5 V) BB 1 RE 5 8o A4 2
B R REhE, R R E 3 BT s 26 IE
PR 01 ]2 R A TR DA P B
Fig WE 25 2 1) 40 0 2 5 BE AN VE I S v () 4k el 48
LR I RS AEAR L (4 T H () 4R s 2R R
TEIEH TAERET 0350 1 s i b F TR A |
— 7 T R TR I Bl 6 TR Bl B R | [ A
fif R T2 R 2 O SR B Y [a)

24V L

5& \

<

&

=

h—oﬁ
W

\
=
1

o E4
EREE L

B3 “HARHER"EATEE
Fig.3 Technique of “non-electrified outlet”
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Fig.4 Technique of “two of three”
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Anti-interference measures in microprocessor-based
protective equipment of power system
ZHANG Sheng-wang, LIN Feng
(Ningde Electric Power Bureau,Ningde 352100, China)
Abstract:The common interference sources of microprocessor-based protective equipment are sum-

marized,including power supply interference,electrostatic and electromagnetic induction interference,

signal channel interference,and so on. Their influences on the operation of protective equipment are

analyzed. The anti-interference measures are summarized from hardware and software. Techniques,

such as source filtering,shielding,isolating and grounding,are available in hardware ,while WATCH-

DOG, false instruction, digital filtering and trap are available in software. Some anti-interference

measures are suggested for the binary input and output signals. The paper provides some referen-

ces to improve the anti-interference capability of microprocessor-based protective equipment.

Key words: electromagnetic interference; hardware anti-interference; software anti-interference



