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Research and application of distributed collaborative test technology for wide-area
protection and control equipment
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Abstract: Secure and stable control systems, wide-area protection and other regional power grid protection control systems
are important means for ensuring the stable operation of a power grid. It is difficult for conventional test methods to complete
a dynamic performance test of wide area protection control equipment at an installation site. Hence, a novel distributed
collaborative test method based on real-time simulation is proposed. We integrate an Advanced Digital Power System
Simulator (ADPSS), a power dispatching data network, a satellite time synchronization system based on the Global
Positioning System (GPS) or the Beidou Navigation Satellite System (BDS), protocol conversion and other technologies.
Then the distributed collaborative test master station, the data interface components, the test terminals and other key
components are developed. The engineering application process of the proposed collaborative test is analyzed. Based on the
security and stability control system of the power transmission section of the power grid in a certain area of Xinjiang, the
on-site remote joint debugging test is completed, and the dynamic performance of remote multiple protection and control
devices is verified.
This work is supported by the National Natural Science Foundation of China (No. 51667020).
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Fig. 1 Structure of distributed collaborative test platform for
wide-area protection and control equipment
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Fig. 2 Diagram of 104 protocol application protocol data unit
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Fig. 3 Networking mode based on dispatching

data network diagram

3.3 MLAEEHITA

AR H IR 2R AN R B 5 JE L (1) 22
KA, LB RN R REH 104 A5 B
LT 1IEC61850 #LZ11) GOOSE 1 SV 5 E; X
L REBSH LT IEC61850 (1) GOOSE fil MMS 15 B4
ek 104 FRLME B Z 0y BT T2 mT 0 Aok 24 A
TrEANE, Horb 104 B2 AR 7 S T W) A, 1
IEC61850 K2y E AR 7 T2 [ [ 5, PRI H ad
Tk SR FF 40 B i RS ke sk Sz 0 4 L 440 1) (1) 2 46 (241,
ZHHAIE DL T Y68 IED LB IhEE. ML)
e IEC61850 SIZH £#s 22 LA K 1EC61850 i 55 A
VU THREA R, FLAH RS 4 TR .

104 ¥121n) IEC61850 MLLY(5 B4, 7547
PRI 2 (RIS SC R o B S AT AR A5 BRI IR
SWst, % 104 MZ15 1IEC61850 AL [H] féy it &
N, a3k 1 Fios o R L) F5 H DhRE L & @Al 104
AP SCE R, SR AR B AT S 25
S AR ST B R UDR X e E 4 5 N 1IEC61850
S, AR IEC61850 RS AR AR i iH] b 2
Fr 5B i) IEC61850-8-x. |EC61850-9-2 IR %% T4,
MITSEIL 104 FiZ15) IEC61850 L i 2 E R L
15 B

IEC61850 £ e e fi b

IEDREhiE «—  JAAE i

N

i IEC61850
«—>

# S
IEC60870-5- b3
1042505 8 i I
1)

Ee——» [ECOI850R % btk

A
s

GOOSE

IR R
B 4 MAFERAERAIEIR LR

Fig. 4 Framework of protocol conversion module
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hybrid simulation model
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