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Mathematical model and its application of relaying protection device reliability assessment

WU Hong-bin, SHENG Ji-guang
(Jinhua Electric Power Bureau Dispatching Station, Jinhua 321000,China)

Abstract: As a maintenance model, state maintenance is developing gradually in the electric power production. Aiming at the need
and lack in application of relaying protection device state assessment, this paper analyses the relevant secondary side device and its
operation characteristics, in order to supply a set of effective assessment policy and typical mathematical model .The mathematical
model is of compactness, accuracy,strong, and serviceability, when applied to all kinds of devices ,and fits in the current needs of

relaying protection device state assessment.
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Fig.1 Fault probability curve of relaying protection system
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Fig.3 CFR curve of constance type
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Fig.5 Fault analytical tree of typical devices

2. 3.2 R LRI B4 AT SEMEAE IR

MREEERERERLHT ECRIITIEEH K
TIEALRY, MRYE H AT R RARBCEFR, W
LR 23 0 S BRI HR T AN R 4L

1) BBARKMATEN

FERRARIERAT AEFT AR Bt
SRBEBINDERBNRSE, RERARATHE
BIHIER TAER, AREFTMARMPERSL. 110
KV R UUF BRI RERE LB FBEKRS, H il
Bt KEIR. RPRE. BN,
PATHAR, HPEA— PR RERERES

BB REHE (LE 6). EAMESN RS (RE)
SRR EEERNRTRAN T, RANTRES
THBZRLEE N LI TRE R KRR

A B C D
EZNEE e e

RETEE . R=ABCD

B 6 110 kv RUTRIPRFARXAE
Fig.6 Relationships model of 110 kV and sub-110kV

protection system

2) HEKRGRIATEEM

HERARARERATRERA IR TERL
1B, REMBERTE, RZAFTIHRKKLH
TEMEK, BREA KM REAKE i MEITHA

%E%m«w,ﬁ@$%lh(w,éun;§%

BITTSERE R R (0 :1—13,1,-@) =1-—13(1—Ri(t)) .

EHAR D RGEF, 220 kV U EBESRAEE
EREEREREMIIMS BRI RS, HEMH
BA T REHPEA DR EREHARER
—IRBFBIPUREE, R FERRSE (LB D,

Al Bl Cl D1 El
—ymEp plaraE plangs bl

A2 B2 C2 D2 E2
npa p{owEs | aree planes plamun

RYAHFE: R=FIF2—2FIF2
F,=A1BICIDIEl F,=A2B2C2D2E2

B 7 220 kV R ELRIPRBE AR X FE
Fig.7 Relationships model of 220 kV and sub-110 kV
protection system

3 e fRIPRTSRIE PRI A

1D FRARSETREER S AE SRR EEZ
T OLEI S e AR R

(1) K —ERPRERE M KR,
RFEE . BORNL. SRS BIEHAHERS
JLAERSr

(2) RIEFA IO MR B R R KR
IS (195341 R B (7 2% R AP SRR B ) MU 3

(3) IR RIH BAE IR R R T 9k R
RGUHIER

(4) MRABERIPECEIT IR BB R T W it
HE B H AT AT S 5

(5) MIEHHAERGTEMEERITHE, H
W& NMETRE .




.68 - O EP BHuA

2) MHRGATEEHEAETN R EEEBAT

B LI S AT A
(1) WEIIHRBZIBITHR, HHIRERESE A
—HUYEE G4 1000 4, T/ERI 30000 h
af, BIFEER 108, T/EZ] 40000 h i, Rit#
FE 153, THEZF50000h I, ZitwkE 30 B, )
=30 000 h F1 =40 000 h K 1k 28 43 51 4

A (30000) = 15-10 =5.05X10""
(40000 —~ 300001000 —-10)
A (40000) = 30-15 =1.523%X10™°

(5000 — 4000)(1000 —15)

B RIE AT HAE AT AR A W& 724 5 s 1T I
5] P IR AR AR, 4 O A SR B B AT
ERRIEME .,

(2) MEBRFHREHRES A, THHERSEEH
P B 1)

— b4k BRI R A& B 0 i RE B TR] 4 A R A
R IEA2 AR, HAFMEE 2 =10000h, 6 =100h ,
FERZREHHERAELT 001% (RIATEE>
0.99), MR ZHAATELAE ? B R 25 BB 275 B 3
HFE(D =@ (p) =001, BESHEERS (u)
=0.01 8, 2=-—3.29, H%&MHF£=10000h, o=
100 h, B T=u+ 1 o = (10000—3.29X 100)
=9671h.

(3) MEEEVIEMER, HEEBEITHPRER
RE IR

— RPN ERSER R 1=02X107,
K1, BAIM 10000 5i8iTH&REMBERME;
2, IE%iZ4T10000h J5, 7E 1000 h M RAERET
MERZ/D>?

(a) HHFER 1=02X10—5 BEAE =1 000
A A R R R B R i A ¢ B B AR R
#, P {r<10000} =F (10000) =1—e ''=
1—e %X 103X 10°=0.0199

(b) HIEHIZEIT 10000h J5, 7 1000 h R4
HEERE R ENEEERE P {r<t+Aat] ¢}
=pP{ r<<11000 | 7>10000} =1—e *?*X107°X 10’
=0.0199

@) WENGREEEFEN, THEETEE
AT [E]

—A 220 kV LBARSEE 2 BT REMERK
PESRHEHBRARMN TERS, RuilFERME
o, BRI EGRAERS A, 08
TEHIEEA A 10 000 h, ERBERAAEEIE
$10.99 WHrEE T/ERTTHE],

WEFERS (1) =099, R, (1) =R, (1) |
H Fs () =1—Rs () =0.01

m#%%%ﬁﬂ?@ Fs (D =F; €3] F, (1) =

F () *=0.01,

il F () =F, (1) =0.01

MEA BITHI R EEE A Ry (1) =R, (D) =1—F (1)
=0.9

R R s A=1/0 =1/10*=107*
MR () =e 7% 48+=1053h

BT 18 HH ZR 46 o] S P8 B BRI R 48 T /BT [A)
23 1053 h.

B BG4, FEREEMEBIRR TSR
fib b, FIHSEHROARE, BRI
ZWIBITRESHATENT, BENGEITEX,
REMVITHH R EFELEHNEANE, ZHEL
HER SIS B R T

4 ZERIE

) A KA R B R A [E 77 2R 8, 2
S R RA SR, RIS GHIAT A BT
R TR BRSO, RS RT D
MBS, BB AN NALAE, L
S 3 T MO R R BB L EAT R
£330

(1] IR R~ R R MLAER: B2 ARG,
2007.
ZHANG Zeng-zhao. Scheduled Reliability of Electronics
Products[M]. Beijing: Science Press,2007.

(2] %M RESTEMHEEEMLIR: BFIHKR
., 2004.
PENG Su-e. Management of Quality and Reliability[M].
Beijing: Publishing House of Electronics Industry, 2004.

(3] Mo, ERFMERPBBTEEERRINAM].
b5 MR AREL, 2004,
LU Jian-guo, WANG Jing-qin. A Theory and Application
of Low-voltage Protection Electrical Appliances’
Reliability[M]. Beijing: China Machine Press, 2004.

(4] HPER, LEHENSTEREFPREE/HR=1EM]
JExt: HEESHAR, 2004,
TAN Hong-en,JIANG Zhi-gang. State Maintenance of
Power Transmission and Transformer Devices[M].
Beijing: China Electric Power Press,2004.

(6] #&H H3 B&RSHN 5 B2 WML FE
THRIHRRAL, 2006.
YANG Zhi-yi, ZHENG Wen. State Maintenance of and
Fault Diagnosis of Equipments[M]. Beijing: China
Planning Press,2006.

W E . 2008-06-26;
EH B
EER (1976-), F, TAF, KRANFHBRPHELR
B, 15 dp fotk & i H T4, E-mail:jhepwhb@163.com
Bk (1960-), F, TAF, kKHINFooLRP R
T8, R4l AmiiERA T,

f&E1 B #3: 2008-10-01



