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ABSTRACT: The architecture of software and hardware of
three-dimension training simulator for 500kV Shanghai
substation and its network disposition scheme are expounded,
and the distributed adaptive communication environment (ACE)
technology applied to this simulator is emphatically presented.
ACE is the base to implement the distributed application in this
training simulator, it provides transparent and efficient
operation management and communication environment for the
simulation application software. With this training simulator,
key operation parts of Shanghai 500kV power grid are overall
simulated and the three dimensional simulative training of
500kV substation is implemented, thus the reciprocities among
substation, integrated automation system and power grid can be
exactly reflected, and there are evident improvements in
simulation technique of secondary equipments, implement of
communication technology and training effect. On-site
operation shows that the network communication traffic can be
reduced by ACE applied in remote network communication, so
the proposed training simulator can be used for remote training

in power enterprise network.
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Fig. 1 Hardware structure of the training simulator
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Fig.2 Network deployment of the training simulator

FEIE] 2 M2 B, Tl A R A BT e
AR b 05 AT LR HR A PIUAC M A vy B DA R Ty
AR L N R 5, SRR RIS A R DI
RIS AT (] AN R 3l pAY F gt 288 Bt P] LA T AR
FLG AR AEHB RS DI, SEBL T 20 B AR A A A R
PR, W RGICE, 380 LR A8 sl L 3|
— G R R E A, A R EAN A Y
Wi, R T EOSATER TR A G L, BARH
i ARSI TAEAS I o 1 5, T 263
ARG LM, TSI R G
FHE >
1.3 RHERSE
1.3.1  Hefkshify

AT EFI R G — B w38 B A A H
BIRGE, BARGAESE BT 3 AN 2
A EEAE PR Y AT U RS
o D7 FCN T b F 7 ELRR PR . AR Lt ) AR
fE. BHEZES AR AT H . BRI E RS
WHERAFAEA e AT RS BEAR LRI 3 P
1.3.2 oA s 3845 1w

G3 A A LB A5 H A f4(adaptive communication
environment, ACE)A /M7 B FH 2 [B] A8 B it
TS, WHEFED . fFS. TN AE R, &



212 MRS 13 500 kV A8 L — 4 BUES I R GUIT R

Vol. 33 No. 17

o] | AR BB I =
LR | |22 HL 7 5 %E%g%mg i‘gjﬂggﬁ BARY

[acE #:| [[acE#0]| | [acE 0] | [[acE#O]| |JacE B

¢ ¢ b b

S3 A A7 EE A P () F(ACE)
(SN
SN2
B3 FEEINRFRGEY

Fig. 3 Software structure of the training simulator
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Fig. 4 Software struture of the power system simulation
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Fig. 5 Software structure of the substation simulation
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Tab.1 Normal network traffic

L Jrml s RAE/(Kbits) S/ ME/(Kbit/s) T-¥I{E/(kbit/s)
. A% 121.1 13.8 379
AL TE 118.2 13.9 39.9
AR Ak 4355 427.8 4325
— Ttk 4313 426.7 431.8
AR Ak 15.1 0.133 0.381
— T % 0.257 0.073 0.077
ARG LA 4358 429.9 432.1
—IR T 1% 431.6 428.8 4313
ke R w2 14.1 0.123 0.371
— T % 0.207 0.063 0.067
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Tab. 2 Network traffic with bus fault
L J5 ) s KA /(kbit/s) s/ ME/(kbit/s) “T-3{H/(kbit/s)

b Mé 250.0 14 43.9
F 1% 265.6 14.2 47.1
TG b4k 463.4 91.5 3835
)/ ¢ A% 463.8 203.8 381.8
WA kA% 26.1 0.133 6.9
— Tt 0.759 0.073 0.236
B ARG AR 465.2 251.7 404.7
IR Tk 486.2 305.9 408.8
AR e 43.7 0.073 6.1
—K % 0.991 0.073 0.201
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Fig. 6 The scenes of 3D simulation
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