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Study on the whole system synchronization testing method based on the clock extended
device in smart substation

LIU Haifeng, ZHAO Yongsheng, LI Hui, LIANG Wenwu, AO Fei
(State Grid Hunan Electric Power Corporation Research Institute, Changsha 410007, China)

Abstract: The distributed sampling value and its synchronous mode in smart substation are firstly analyzed. Then the
advantages, disadvantages and adaptability of the two conventional testing methods are discussed. A new testing method
and its function design are proposed based on total station synchronous signal extension device. The synchronous signal
which has been laid out in switch yard is used to be the testing reference in this method. Finally, the precision of this
method is tested. The results show that the method has high precision and good adaptability.
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Fig. 1 Distribution of equipment of smart substation
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Fig. 2 Sampling vlaue delay rating of electronic transducer
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Fig. 3 Hardware structure of the total station synchronous

clock signal extension mechanism
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Fig. 4 Diagram of whole system synchronization testing

method based on the clock extended device
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Table 1 Input value of protection relay test instrument

/A G QU/A
A 0.376 £0° 2.597 /-150°
B 0.376 ~£-120° 2.597/-270°
C 0.376 £ -240° 2.597 /-30°
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Table 2 Show value of relay protection

i [ /A fIRIs /A ZU
A 0.378 £0° 2.595£-151° 0.0057,
B #H 0.378 £-120° 2,601 £-271° 0.0071,
C 0.375 £-240° 2.602£-31° 0.0067;
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Table 3 Show value of relay protection based on cable

direct-connect testing method

o Vs D AR/ A UEMSIA/A  ZEEoR(E
A 0.376 £0° 2.597£-150° 0.0061
B Afl 0.376 £-120° 2.597 £-270° 0.0061
C 0.376 £-240° 2.597/-30° 0.0071

M BB LU ARKT, KRR T Aub i pig g
e IR e AR F il [F] 20 B 2R EG T ViR R R H
[l A P K R S I RCR AR, HA R
R T) 2D 1
4.2 LIREMRIFIAE

X T2 ZE S R PN A B2 ) D k
T R ARIE, VA B AR DRI IR 2 A
[ — AP RS B, 2R R e E
FENAZ Al O 0 [FE sk, e GPS S By ) ) 2
It RS RIA, SEbr F R L GPS 15 5 4 FEE Y
[l 20 53

PAIIRAE A 45 I PR TC ) A ORAE, {0l
N LA ORS BER h HORAE . PIINCTAZ L 73731
A1 250/1H11 200/1, ~FHTRECN0.96, 5 N i
St O PR DR 0 (SR HL U0 8 A 42 2 gl b PO AU 2
HIFHTT, R ORI UAOR F R L R AR
FEE . WAL 0 FI180° , ABLALh 7 B LR
Wit gk, SEBRRA. B MR ZES R
IR A7 72 S 22 ol an &4 RSPTR .

x4 AERIPERERTE
Table 4 Show value of relay protection A

HIGE AR /A MGEIE 27R) /A ZER/A
A 0.2002 £0° 0.1995 £178° 0.005

0.2 B 0.2002 £-121° 0.1995 /59° 0.005
C 0.2002 £120° 0.2002 £-62° 0.005

A 1.008 £0° 0.992 /179° 0.027

1 B 1.000 £-121° 0.992 /59° 0.027
C 1.008 £119° 0.992 /-61° 0.027

A 5.031£0° 5.000£179° 0.059

5 B 5.000 £-121° 5.000£59° 0.059
C 5.031£119° 5.000£-61° 0.059
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Table 5 Show value of relay protection B
wi A Awa COREE e s
A

A 0.2 0.2 180° 0.0

0.2 B 0.2 0.19 180° 0.0
C 0.2 0.2 180° 0.0

A 1.0 1.0 179° 0.01

1 B 1.0 1.0 179° 0.01
C 1.0 1.0 179° 0.01

A 5.02 5.01 179° 0.06

5 B 4.99 5.01 179° 0.08
C 5.00 5.01 179° 0.08
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