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A new solution of lightning arrester monitoring system based on FT3 optical fiber communications

LU Guanghui', DENG Yu?, ZHOU Zhong', ZENG Guohui', WANG Shenghui', WANG Zhicheng'
(1. XJ Group Corporation, Xuchang 461000, China; 2. State Grid Yongcheng Power Supply Company, Yongcheng 461670, China)

Abstract: Because the traditional lightning arrester monitoring system has low reliability and it can’t be applied to
electronic transformer, a new type of lightning arrester on-line monitoring solution based on optical fiber transmission is
presented. Using the optical fiber for data communication and synchronized sampling, it enhances the level of system
resistance to electromagnetic disturbance. Using FT3 replacing private RS-485 communication protocols, it improves the
system openness. Using sampling point transmission instead of the current and voltage phasor, it provides reliable and
effective basis data source for analysis and calculation. Using monitoring IED with the function of merging unit, it
realizes current and voltage data aggregation, and is compatible with electronic PT and conventional PT. The result of
testing and field operation shows that the lightning arrester monitoring device based on the solution is reliable to work and
has a broad application prospect.
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Fig. 1 Schematic of conventional arrester monitoring method
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Fig. 2 Small current equivalent circuit of metal oxide valve disc
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Table 1 Solution comparison of lightning arrester monitoring

PIE L Wik FT3 Ji%
X RS485/FhH FT3/H%
TR % i [
Al i iz
B SR 5 pi
EA I N [ B
WA RL SRR fi& [

ST RET ALk R AR e M R

(1) Hh ¥tk g i e S s R A i R SR AR Th g 1Y)
BEFR A3 TED B 5E i L Dh g . SRR Tt 47
AR RIS FEL I A7 TR 8% S A i s A A P VS P
MR, FHR R B A% 45 B 28 A IED; %
& TR RELLAFAE P 0 3k F 2% IR0 TED SEIRRELR f e
KA, RIS 52 34T A I Fe R B (5
SERGHRE TR B, SN TR .

(2) M LA A S 2 PR Mk s P U SR A S
TG Bk g TR I IED, 15 B R FT3.

(3) B AHIRI IED HAG e (i v B A bk
SEXNTAME HI)RE, 1045 2T DL/T 860 A% X, 1577
N A IRBTIREEFH

(4) BETE ZRIAI IED f o R AETh e R 4252
Hrf el FT3 1ss % tH R L SV 5%,
N A PT B N 1, n] FHeR 5 AR st Al
BREA I N 356

(5) EEFH A NN ARG P A IED KA [0 n 18



-122 -

&) &GS

A EEESDL, WAL R OB R AT e
(36 7 5 I TED 4y 6ROk ot 5 G HL o 1% e
el

LA_E 7 SR G TS T AR mT SR AN [R5 KA
AR, BEMBRTE ARG AR KA RARIEA AN
RALILMA I RS, AR RE TED w ks
By =AU 2 BRI A, AR 2 HA
PaHANKNTE, iR IgEAN AL, ST T RGN
BETUE IERAI R 2 R ARG, dEd
T, HATIR s K se PR e 5 g

3 MR

N R SR O G )AL T LR O &
)P S AT S B BAR S T . R
Ji BN 2 P

R 2 ET FI3BERENARILR

Table 2 Solution comparison of lightning arrester

monitoring based on FT3
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Fig. 3 Implementation method of lightning arrester monitoring

based on FT3 optical fiber communication
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Fig. 4 Diagram of lightning arrester monitoring device based on FT3

Bl 5. B 6 A2 AT AT A e o 4% FL R
R H TR IR

IRZEARHE R +5%5% 0.05 mA, L ARAE IR,
3 PAM R R

Table 3 Impedance current measurement accuracy

Es EFFI3 ARMBERREET
Fig. 5 Lightning arrester data acquisition unit based on FT3

HiR |

FREMEE

E6 &£F FT3 XS

Fig. 6 Lightning arrester monitoring device based on FT3

MR R 3 B, FHM: i ERE 0.01~10 mA,

it In{E/mA BIR{H/mA R ZE/mA BUH 4 L
0.01 0.011 0.001 mA
1.00 1.039 3.90%
3.00 3.018 0.60%
5.00 5.035 0.70%
8.00 8.058 0.72%
10.00 10.068 0.68%
4 g

ASCHEH —FhFE TG LT AL 1) 8T B 76 2k )
T XA RS, % RMAET: OFT
FT3 1 DL/T 860 5 T AR HESE I, 8T AR R ™
L B S s . @ Al R N T
AR RS AR R N5 . G Bkl
RAERIGLT AL 1 R GE RS BRI ] S . @ KAt
RARIERACAH R AL %, $ETH IR TED 2 Wi P A 1 1E
ik« ® ik ZE (A R0 EE B R kv (R0 55
AR H KR [FB 3R T R GE T S

HRIEA SR 10 7 () DAM-801 TR
WD O 2208 I R K R Th B8 1T, o T 1%
20 BE TR A 1000 X LI N L RS N 3 4 ) K
W, R T RGEITE RS R S, I



- 124 - & & AEY D EH

IS R L A 1) A B s University: Engineering Science Edition, 1997, 1(6):

&% 30k . I e o

. ) (9] fEuR, AL, MUK, 1% 2B b RIS 5 R 52 0 S A

(1] M3k FRE 110 kv KLU EEERSEQ MOA AR F A B R A 7 D] A ST TR
W AT S LTRII]. HMECR, 1995, 19(3): 7-11. 1993(3): 10-13.

LIN Yi. Analysis and prevention of fault of metal-oxide CUI Qiang, ZHU Hong, XIANG Jinglin. The fence effect
arrester (MOA) in power system of 110 kV and higher and frequency in spectrum analysis[J]. Acoustics and
voltage class[J]. Power System Technology, 1995, 19(3): Electrical Engineering, 1993(3): 10-13.

L o [10] 3Kik, 4307, T AT A1t 59 (0 ORFAE i 4

[2]  JRAMIY, 4B, PRACHS. ZnO MR ST PARSLIG I BPBFSL). L B AR, 2013, 27(4): 298-304.
A, %%Eﬁ*’ ‘2000’ 26(1): 22-23, 26" ) ) ZHANG Da, JIN Lijun. Research of characteristic
TU Youping, HE J1n11ang7l LIAO Dongmei. Diagnosis harmonics analysis based on spectral refinement and
methods of operation conditions of ZnO surge arresters[J]. interpolation[J]. Joumal of Electronic Measurement and
High Voltage Engineering, 2000, 26(1): 22-23, 26. Instrument, 2013, 27(4): 298-304

S Al S B LY 325 ’ ’ ’ )

(3] /j:‘lzﬁ: SRR, PR, 4. SRR 38 R R e [11] T8, Zer5t, Z54E. Sagnac TGET HUJ B ¥
SHTMBASIEL. AR, 2000, 2809): 7. FL L0, ) RGBT, 2012, 40(9):
ZHENG lJian, ZHANG Guoqing, TIAN Yuexin, et al. 38-43. 94
Description of on-line detection technique on MOA MA Chao, LI Lijing, LI Chuansheng. Study of data
1eakag§ nurrn:nt[{]. Rela/g}z 2000, 28(‘93;;_9'7 . . synchronization of Sagnac fiber optic current

[4] XE}L i}FZé i %’ - ﬁm%imf @Emiﬂu LTH transformer[J]. Power System Protection and Control,
2013, 41(18): HH-I19. [12] 54, Uk, 28, %. LT IEC61850-9-2LE
DENG Xu, WANG Dongju, SHEN Yang, et al. Research f Pl TR B R B e 2R N BT, )
on transient overvoltage for converter station of P FEL, 2011, 39(19): 136-140
Zhoushan multi-terminal VSC-HVDC project[J]. Power LI Baolei, YOU Dahai, LI Haoxiang, et al. Calibration
System PrOte‘:OH and#iontrol 2013, 41;1?2'”111 19. and online monitoring system for electronic transformer

N2 I

(51 WISCF, FHIUR, kP7. A AR S B A BE based on IEC61850-9-2LE[J]. Power System Protection
FUHRRELT). AL I EOR, 2003(2): 23-26, 29. and Control, 2011, 39(19): 136-140.

HU Wenping, YIN Xianggen, ZHANG Zhe. Research [13] Q/GDW 537-2010 FLZH k4 i 4o B S AL W 5820

and development of on-line monitoring technique for S {E R WIS B AR S].

electric  equipments[J]. North China Electric Power, Q/GDW 537-2010 technical specification for on-line

2(?(1%(2). 23-26, 29. insulation monitoring device of capacitive equipment and
(6] BRAUE, . — LA B IR A0 1t 2 B metal oxide arester[S].

JHN ). O ESRETE 28, 1994(3): 44-47.

QIAN Jiali, CHANG Yue. A valve small current IgFS HEA: 2015-01-09; {&E BEA: 2015-04-28

equivalent circuit for zinc oxide and its application[J]. EEEN:

Insulators and Surge Arresters, 1994(3): 44-47. HRHE(1968-), F, HiE, HALEIF, HRFTEAH

(7] FJk, WREEAR, SCmyy. Sl i o BHLE r i i i B RGO, HEREKRSKNEXEL W . E-mail:
WMD), B4 HL T, 1997, 25(7): 46-47. 1uguanghu1318@163 com
ZHOU Long, CHEN Jidong, WEN Yuanfang. Harmonic RoF(1969-), K, AF, AP, NEFTHEEL
analysis method for zinc oxide lightning arrester 1k
impedance current[J]. East China Electric Power, 1997, B AP (1983-), B, il@fEtEE, AL, TARF, R
25(7): 46-47. 70 A & ER & H A B R R S M. E-mail:

(8] SR Llr. A5 5 R R SE KA M 0 e e Bk 5 4[],

PO KA 2R TRRRIAIR, 1997, 1(6): 91-94.
HUANG Shan. The picket fence effect in precision

sampling and its prevention[J]. Journal of Sichuan Union

zhouzhong.xj@foxmail.com

(R4 REER)



