Faa 55
2016 4E3 H1 H

A ERBEYE DN

Power System Protection and Control

Vol.44 No.5
Mar. 1, 2016

DOI: 10.7667/PSPC150767

&0

&R T ARBIGIE RN AR RS N

5{'\4‘ % ) gj /:l\':‘g%

(B R4 % N8 ARFHER, L4 dx 211103)

WE: RUER R B — LIS RSB LN IO, BVt T BEAS Fa b ot R M AR G 8, Rl R e 4
o 2 D REREER S A5 M ACH I REHEAT T 7040 AR Rt RE AL LSt ol 12 2 DA BOARBEAT TIRAWEST, 73l Bl ot /=
HH A HINKBAR . W% AR EA SOz s D REMA SR BEA T, BUF T P T MRS vy e A i
SCRPAT I ASHAT N Al kP R BRIk, AR USSP ik, B TR SS ) g e
BEWAT%. TR IR EA T ST, IR T HA EIR AL IS RS, SRy
M ST RGO FI T ARG a2 TR ISR, AR ot il IR A B i 7 IR, JF
PRAE T IR R ] SEE

KEER: FRARHEE B MRS KRS PRINK; IEC 61850

Research and application on substation level test technology of smart substations

ZHANG Xiaoyi, PENG Zhiqiang
(State Grid Jiangsu Electric Power Company Research Institute, Nanjing 211103, China)

Abstract: According to the function and application of smart substation integrated supervisory and control system, a
substation level test system architecture is designed, each function module and information interaction process of test
system architecture are analyzed. Then the substation level test technologies are deeply studied, including the station level
data interaction testing technology, supervision and control system testing technology and remote functional testing
technology. The station level data interactive test method is innovatively put forward, with which the test strategy can be
configured, messages can be customized, and interactive behavior can be controlled. A closed-loop test method for
supervision and control system information and electric power telecontrol device testing method based on substituted
service are respectively proposed too. In order to verify the feasibility of the proposed technological test scheme, the
testing system with the above technical characteristics is realized through the software technology, which includes relay
protection and measurement & control information simulation system and main station simulation system. Finally,
engineering application proves that station level test technology of smart substation improves testing efficiency and
ensures the reliability of measurement results.

Key words: smart substation; substation level; integrated supervision and control system; test system; closed-loop test;
IEC 61850
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Fig. 1 Schematic diagram of substation level test system network architecture
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Fig. 2 Schematic diagram of substation level test technical route
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Fig. 3 Schematic diagram of supervision and control
system closed-loop test system
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Fig. 4 Schematic diagram of telecontrol device testing

system based on substituted service
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Fig. 5 Schematic diagram of relay protection and measurement

& control information simulation system
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Fig. 6 Schematic diagram of main station simulation

system function module
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a)s FToRELI TCP JEH: 5

b). MRS TCP M8 vk

o) i TCP 34 b W sk

d). A ZEHIPYIA RS (BIEEIh. RIK)

e) IEISERAERIIIEL RIGIKEL

A2, RS AR H

<?xml version="1.0" encoding="UTF-8"?>

<IED name="CSCI103A 500 108" desc="500kV %—%&
AR >

<Communication>

<commState time="2014-02-26 11:28:14.1000000" state=
AL

<commState time="2014-02-26 11:28:30.1000000" state=
"R TS 2 P R P BT </commState>

<commState time="2014-02-26 11:30:14.1000000" state=

(&}

N [E) (ERAST

e

<commState time="2014-02-26 11:30:30.1000000" state=
" > HAE $ </ commState>

</Communication>

<InformationReport>

<brcbTripInfo>

<report time="2014-02-26 11:30:30.1000000">

<event desc="H. gk 2 = Bk" quality="00" value=""
ref="LD/LN.DO.DA" time="2014-02-26 11:30:10.1000000"/>

<event desc="A Bt " quality="00" value=""
ref="LD/LN.DO.DA" time="2014-02-26 11:30:20.1000000"/>
</report>

<report time="2014-02-26 11:30:35.1000000">

<event desc="H. gk 2 M = Bk" quality="00" value=""
ref="LD/LN.DO.DA" time="2014-02-26 11:30:10.1000000"/>

<event desc="A Bt " quality="00" value=""

ref="LD/LN.DO.DA" time="2014-02-26 11:30:20.1000000"/>

</report>

</brebTripInfo>

</InformationReport>

<Control>

<object
name="PL2201 APROT/LLNO0.CO.RecSEna.Oper" desc="{#4"
Hs A g5 Y A5 i >

<operator value="0" result="fail" error="Operator Test
Not Ok" addcause="Position-reached"/>

<operator
addcause=""/>

</object>

<object
name="PL2201APROT/LLNO0.CO.GoPub1Ena.Oper" desc=
"ERA AR GO Bkl >

<operator value="0" result="fail" error="Operator Test
Not Ok" addcause= "Position-reached"/>

<operator value="1" result="success" error:
addcause=""/>

</object>

</Control>

<Statistics ~ starttime="",

"

value="1" result="success" error:

1

endtime="">
<tcpconnected>2</tcpconnected>
<serverdisconnect>1</serverdisconnect>
<clientdisconnect>2</clientdisconnect>

<reportblockinit success="2" fail="1">3</
reportblockinit>

<control success="2" fail="1">3</control>

</Statistics>

<FileTran>

<File name="20140628_101020.cfg" IED="500kV %5 %
MR P " time="2014-02-26 11:28:14" consuming="2"
size="1000"/>

<File name="20140628_101020.dat" IED="500kV % %
R time="2014-02-26 11:28:18" consuming="50"
size="20000"/>

</FileTran>

</IED>
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