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Research and application of wireless differential protection for a distribution
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Abstract: Differential protection provides a reliable and effective means for fast and accurate fault isolation of
distribution lines. However, traditional optical fiber laying is difficult and operation and maintenance is expensive. This
limits its application in a distribution network. This paper presents a design scheme of differential protection for
distribution lines under wireless communication. The communication channel for differential protection is constructed by
using the technology of a regional ad-hoc network, and information transmission does not depend on public network
transmission equipment. Dynamic directional compensation technology is used to realize the accurate synchronization of
data on each side, and it does not depend on the external synchronization equipment. A multi-level security strategy is
adopted to strengthen network security and improve the security of the service data transmission and access. The
anti-interference technology of wireless communication is adopted to avoid electromagnetic interference and ensure the
reliability of data transmission. Having set up a test platform in the laboratory for system testing, the results show that the
wireless channel based on the regional ad-hoc network has a short transmission delay, small delay jitter, high data
transmission reliability. All performance indices of the channel and protection function meet the requirements of
differential protection of distribution lines. The value of engineering application and potential popularization of the
technology has been verified through trial operation.
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Fig. 1 Application architecture diagram of differential protection
for distribution network based on ad-hoc network
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Fig. 2 Design schematic diagram of communication protocol

BC LR R R B 0 A2, ATRE R Bl X

AR ORI s N AR KDL Rk, %2
JE& 2% B RS R AL, R TC I AR DR A 2%


http://www.video-tech.com.cn/

MEL, 5

i T X g 15 2L PO I P 2 B DI 2 22 20 DR BRI 7 S i - 169 -

Tr, B HKFELERBGE . bS]
Mk S5 PO SRR N 2, IRE % B T I AR
SRMERSCRIETR AR A BIGTTIESE, i fR
UEAE AT AR IA A5 R AT RERG AT . AT 5R A2t B SeBlA
] KB E KA.
1.3 BEAMTLENFRIFRIEHNFINMR

GG T ZE B PR P — MM Y e g J B R S
PSR I [R5, IR AN B, (H R 2
I SE I AR H O IE R — B8], g AR 7T
B RIS, IEIERER P4, EIEE
AR AR E , FlEhvaH D, ok hEEA 5, B
BB 22 B DR IEAE BRI TR AR T34 AE — 58 220,
DR Dby L B S I 84 3l 2 e i R S I A2 Ak S MUK
SER A2, 8T IEBRZARMIRE, e R
SE AT 2 Fllm USRI BUR 55 A — BU TRl A
HIE S ORI P A% S IS TR 5 AN AR AR S

H A7 30N FE [ B M R 27 S0 3
fise Horf, ToOURMERIERG, T oASH i)
BRI 205 F KA 5 Pra I ZIRINE) 2, T A
D3 P RGBS 2 5 OGN AR [A] Py s 28
I Z I TRLZZ s Toors Toea 7350 95 25 i A ) 2 i )
SEAIRMEAERT, 283 5E A1 SER #Ma2 i AR TEYR . A AE
50 B0 To, JRSG ST R AR “ ARG
7 ALY RELR TR ALK “ SRR, HRYE S
F B REEOR, AT LATHR HAME SR IEIE ZE T Ty

Ty=-2_-t (1)

Py | Pus |

Toe1- B0 HMMEAE I
S oo [B RN TR
AY

E 3 BEMAR THEREMMER L H R
Fig. 3 Directional delay compensation synchronization
scheme in ad-hoc network mode
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Fig. 4 Wireless differential protection network security mechanism
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Fig. 5 Frequency hopping diagram under wireless communication
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Fig. 6 Test system architecture diagram
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Table 1 Test equipment and function sheet
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Fig. 7 Map of the geographical location of the laboratory
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Table 2 Wireless channel related indicators
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Table 3 Test results of wireless channel synchronization time error
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Table 4 Test results of inherent synchronization error of
line differential protection
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Table 5 Differential protection action time test results
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Table 6 Performance index of wireless differential
protection in ad-hoc network mode
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Table 7 Wireless signal reception margin under different scenarios
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Fig. 8 Installation diagram of wireless differential
protection trial operation
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