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Optimal design of process level device delay based on self-adaption sampling
algorithm and data processing

LI Xu', NI Chuankun', LI Baowei', MA Heke', DENG Maojun', ZHAN Zhihua’
(1. XJ Group Corporation, Xuchang 461000, China; 2. Dynamic Test Laboratory of State Grid Simulation Center,
China Electric Power Research Institute, Beijing 100192, China)

Abstract: Compared with the traditional substation, the system has added the process layer equipment merging unit and
the intelligent terminal, which causes the time of the protection equipment to move slowly. In this paper, a single
interpolation sampling algorithm is proposed to combine the synchronous sampling algorithm with the interpolation
algorithm. Based on synchronous state adaptive adjustment sampling algorithm, the processing delay of the internal
sampling data is reduced. The CPU plug-in of the intelligent terminal is improved and the GOOSE multicast filtering and
network is completed by FPGA. The function of the winding storm, CPU is responsible for the reception and transmission
of GOOSE, and the MOSFET photoelectric coupling relay is used as the starting relay, and the exit time of the intelligent
terminal is reduced by the optimization design. On this basis, a new process layer device is developed, and the dynamic
model simulation and static model simulation are compared. The simulation test results show that the newly developed
process layer device can reduce the 3 ms before optimizing the whole action time of the line protection device, and can
meet the whole group action time of the GB/T-14285 standard for the relay protection device.
This work is supported by Science and Technology Project of State Grid Corporation of China (No. 52020116000L).
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Fig. 1 Intelligent substation protection system diagram
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Fig. 2 Relay protection operation time of conventional

station and intelligent station
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Fig. 3 Data processing link of the merging unit
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Fig. 4 Synchronous sampling schematic of merging unit
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Fig. 9 Merge unit sampling data processing flow chart

HLIE
GOOSE Bl
WIE | g | SV | e | M| mmesn | @ || acsstm o s A 2
i : | Ry
> ) ” b IR0 > | b Ak 2R ALK P
L)
o tifl L ek A
£ R
v S
il
T
£ B £ B B A
% i
W SVIEH o il | ——
H A3t o 2] Z b 440 3 frn R B At iz gt 3 ogl
e Ry : S L Lty > bk iy
(A (mm)
].M A
10 —. ZRBEMRAFZ & FIEE

Fig. 10 Connection of each equipment in the test system
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