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Fig.1 Structure of message prediction and
synchronization system
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Fig.2 Message arrival time prediction and
correction based on PLL

22 EMAERASHENEZESH

a. MR 22 |

A 2 (1) TN 52 A I LG 41 SC T A& 1 3
NI ZI R 2 T A AT,

o 7 HIRE N 250 ws, BAER LR LAE 516
LT, bR 1R 22 2 T 8O R 22 | e 258 T 1Y 8K
HR/AN, FERAE S5 AR AR5 5 8 ] LU A AR
e 5 B M B ) R A 25 AT AR 2R KRS
Je X B R — it SCE s B 2 AT — 2B I, A
Kz ()HBIEERR(6), Hrb 772 A AXtif
TEOLT P40 2 B0 R i 25 X T OCR BE T HA A 52
e A5 (L,

Lon1 =L+ T+ T+ ATy, (6)

H T N4 KA I oo HA& B0 50R R
ZEFRRIE L SPIF R SR  AT AR E] 2.5%107° LAY | B4
T AR 22 25 AR,

BEFHIT SR EEERALES  §—1
SRR 11 R AR5l 25 4 1 T B S B R KR 25 X
(TR,

AL
At_2AF (7)

Horp A MEAREET R R 22 A AR AR
KA AR 2%, F R H 4000, BRI (7), DLk TR HL
R 2 25 M 1< 1075 B Ar 5 0.005 s,

b. 3 WAL IE I AR A o T a2

AT, 2R 55— T 5% i 50000 A& 1F 2R 19 32 22
. WK Q) TUE AT, PSR e T2 B e T
SEHAILAL iy A 1) B R R

e R MGG R 20 71k | 78 28 A% Ha R A (R ) 8

SN[ BBl 50 2 B R N 28 A% i 16 RAE B E A T
RO SRR R T A H AL AE B B 31 2 X SR A 1
BR 2 DUSSHRMLIE R 20 s A6, H 5 3000 45 200E
F 250 +0.024 % ML IR 228 £21.6", #4535 ML AE
o IR SR S | T RE Y I B A F (500 £200) s,
o EARSCHE T BUE TR AR o2 R A
PLL B35 | % — A7 5 e SCHR2E 47 21 38 B 21 35030
FUEIE | W 7E 25 B 8Os 22 s [l | S50 R AR ) 38
e ATLLE B AN 25 52 M 41 SC 2 1K B 2] 35000 G TE 25 5

3 HIRIIE
30 HRAEZHRINEZEN THREDSIRELER

£

a. PSW—618F 3¢ b1 AE i £ 4

K H PSW=618F Tl LA W 52 e AILAE A 58 4 i
% FRHEA 4 G8IFAI0 1847 | h, W AEAR Y3
B I AT A AE R D BRI A LR i | aniEl 3 Fow

1.97
1.96
1.95
1.94
1.93
1.92
191

1.90
0 500 1000 1500 2000 2500 3000 3500

A 1] /s
B 3 PSW-618F 3 #e L 3 i 35 ) 45 4

Fig.3 Measured data of switch delay of PSW-618F
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Research of enterprise-class quasi-real-time grid resource center
based on CIM & ESB and its application
LI Jiyuan',ZHONG Yijun’, WANG Dongju', WANG Shengyang',ZHOU Hao'
(1. College of Electrical Engineering,Zhejiang University ,Hangzhou 310027, China;
2. Communication and Information Sub-Company of State Grid Zhejiang Electric Power Corporation,
Hangzhou 310007, China)

Abstract: The modelling,data storage,data publication and data interface of the resources,assets and
measurements of power system are unified based on CIM(Common Information Model) and ESB(Enterprise
Service Bus) to promote the retrofitting and upgrading of related production system,marketing system and
acquisition system. The existing IEC61970 measurement model is extended to correlate the measurement or
measurement group with equipment for the realization of its operability. The lightweight caching technology
is proposed to reduce the server-side accessing pressure of grid resource center and improve the efficiency
and operability of system. The abundant discrete spatial data are processed by buffering, merging, B-spline
curve embellishing, OGC serving and GIS publishing to visualize the grid resources. The enterprise-class
quasi-real-time grid resource center is established with more shared measurement resources for the future
development of smart grid.

Key words: electric power systems; grid resource; data processing; common information model; enterprise

service bus; models; communication
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Network sampling synchronization method for smart substation
ZHANG Yancang
(Guodian Nanjing Automation Co.,Ltd.,Nanjing 210032, China)

Abstract: The technical routes and methods of digital sampling technology during its development for smart
substation are discussed. The principle and application of digital sampling synchronization are described and
the problems of existing network sampling methods are analyzed. A technology of sample arrival time
prediction based on PLL(Phase Locked Loop) is proposed,which,when the synch clock is lost,can continue
the sampling synchronization to avoid the synch failure occurred in normal network sampling methods;and it
can also filter the abnormality caused by the switch delay to avoid the unfavourable influences,such as the
relay protection blocking. The proposed technology can improve the sample reliability of network
transmission and provide the theoretic basis and solution for the popularization and application of network
sampling in smart substation.

Key words: smart substation; network sampling; synchronization; interpolation; prediction; communication;

phase locked loop
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