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Development of Integrated Intelligent Unit with the Functions of
Switch Control and State Monitoring

BAI Shenyi, LI Gang, WANG Xiaofeng, FAN Zhanfeng, YANG Chao
(XJ Electric Co., Ltd., Henan Xuchang 461000, China)

Abstract: An integrated intelligent unit of high voltage switchgear was developed to adapt to the rapid
development of equipment intelligentization for intelligent substation and meet the technical characteristics of the
‘integrated intelligent equipment + integrated service system’ for future substation equipment. Switch controller
IED, phase-selected closing IED and state monitoring IED were integrated into an integrated intelligent component
with the functions of switch control and state monitoring according to the classification of function integration and
fusion. The designs of device case, software and hardware, as well as the implementation of key technology, were
analyzed considering the on-site operation of the integrated intelligent unit of high voltage switch, and the multiple
CPU interaction technology was adopted to realize the functions of intelligent switch control, phase-selected
closing and state monitoring. Test and measurement demonstrated that this integrated intelligent unit meets the
expected requirements in terms of function, performance and technical indexes.

Key words: integrated intelligent unit of switch; multiple CPU interaction; intelligent control; state monitor-
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(73 & 45, TR I SR B2 1B % 4 T 9 45 — IR 45 119
TFREAG S, B 5E MIT M7 R 4 % 6 2h
RE , LA A AR SRS I 5 0 R 285 1 00 2 B R 1 A 45 T
TIRE , 55 T 5 1 4 AR VR 5 J3E 0 AN

ol T — IR BE A A2 SRS W R 5, fiE S T
AR B AR S BB B9 B AL, IR AR 4 3 SR as AT B0

0 35l§

AN EERsHERMARL ZBCEH
BOAR B IT el 28 TED 7= 0, B BAC KA Pr gk
A 7= 1) DBU-816 44 fig 2 vy, [ WL Hi A= 7= 1)
NSR351D % & 2 sty , 7 Hi 4k £f 25 7= 19 PCS-222C

REHR AR, 3 28 7 fil A2 S5 52 GOOSE 3 17
i 2o 5 PR AP I 47 20 2 A T 5 S X T A TG

Yr#s B #3:2016-01-09; &8 B #5:2016-02-24

Kol HEAT RSPV, A A2 4R 116 S I v 9 4 0
ok /D b B A b B 45 F R ARG A 2 dE 4 T
PEie  BEAREME 2 4R W R 18 ) B Xk, m] o 25 4
) RS RTSEME R IR, SC[2[R T — A g



BFJE 55347

FIHTS, 4% I, F e, A5 AR U D RoRaAs o D e i) — Ak 8 e ST - 147 -

A EEL il B TR S W Oy %, IR HE DSM-801
ARZS WL TED , SCI3 0 il 19 %5 R AR Ha sl W7 i bR S
W TED R85 5 BT 6 25 76 42 W {5 5 1 R4 40
B A AL iy, O HLE 2 A S b i T BF 220 kV
ARl 1 SIS AT (H X SRS W TED 4R 2 Fposh
ST 2 RS I ) R s I oA A T O A o
Uitg .

TEAH A W) TED X F £ /&5 W7 i 25 14 75 i LA S
T RZG W FaE L B NER, SC4d 5 e AR
Sl T DT 5 88 AR o R 1 R HEAT T RIS
Tk A A T R S R [ A AR AR S, H R, T
IR TED i BARME SR B B — &)
ROEXT HINRERIE T H K248,

g LTI | B 2 BE R O A R K R 5 4 1
BRE— R B A M SRR UE I Hh &, T & i 3 1 ST 56
ORI T2 TED 345 56 1, W I 2 fiE ik
AW TED % £ 56 B, DB B — | 58 WA 8] ) 58w
T E AR B R G, fEA R R, &
BZ LA FERNEITHE B ANE T i E
HI, TRV A R AR, JC VR 58 4 1 N FL ) R S
BLCRABATT R KEAE R AR B A bR A R
FER = e

B A SRR Rk R R, — 1k
k. Ak H AT RE AR HL s 1A kR I R
AR L AR B A L R iR A+ — R 1k
NI M U E 53 NE & 1V 2 72 8 = o I AN R
GG A, ViRt 2 R EEENLGGNH, BT
H AT W3 & T ZIF T A iU & 1 F G4 il Btk
25 WA B 2L ) A R e A 9 4 T G4  TED
TEAH A IR TED 1B #% 25 R A8 W TED 2 68 i — {4
o I LR G e BT U 2 BB B AL
FABLTE N B AR S FORTE 4 £ ol B O B R 52
AT AT RS R AT . — IR TF G LR B e
T B AIF AT DABRE i R A R U U R
WA A A RO B e R R R 5
B H T RES, (i 2 AR R s i O g R R AL R R

1 NgeER RS

R Al BT — % BB AR f 0 G B 5 A B O B R
Sl 7 58 RS BV R B X e R R OGRS BoK
TF AR 25 L AUMCIRZS W50 TED Fniill & 1ED 4E 1,
DL 1, I HLE R 22500 8 Ry P AME B 16 AR, JF
KA TED $ b4 ) T G A5 55 B HI X 4 h
W ¢ gt A OC IR UE GOOSE, il & TED Fi#L
B TED 48 BRI I 2 A5 258 TP U2 MMS ;A

R — R BB A FL e 7 SR S S BET O A
M IF OGS TED | B % HUAS RS W DU TED 7 i 2y
fe, PR — b R IF R G R BR R c R e . UIfe
AL 2,

wine | | anen | [ TREW]
IR 2 |

! Lt
|ﬁ*‘%§wm
¥ 8% || IED || IED

I I

= B

BiiS
1 SEFXEEEML IED EMHE

Fig. 1 High voltage switch intelligent IED
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Fig. 2 Functional diagram of high voltage switch

integrated intelligent unit
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Fig. 3 [Engineering system diagram of high voltage switch integrated intelligent unit
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Fig. 4 Design diagram of the overplate for reducing the

internal temperature of the device
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Fig. 5 Hardware system structure diagram
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Fig. 7 CPU, software module framework
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Fig. 8 Communication module design framework diagram
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Fig. 9 Diagram of the communication hardware between CPUs

GOOSE
Wk

SVl %

GOOSEMt &

W 2 5

—)

MIIE: 1

FPGA

Xt
PHY : %
A

10 HWOEHEITEEE
Fig. 10 Structure diagram of the hardware design of

common network port
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tripping time data ms
Bk [ AH 1K 2K 3K -
Bk A 3.70 3.57 3.51 3.59
#k B 3.44 3.44 3.38 3.42
#k C 3.51 3.44 3.57 3.50
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Fig. 16 Integrated intelligent switch unit and switch tester

switching waveform
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Table 3 Comparison between the switch integrated
intelligent unit and the standard test instrument

PLAG M0 5 R IT ol

frsd EWREGE REE

15 48 & | Th gt i i (R 262.03 mm  260.00 mm 0.7

Fig. 15 Phase selection closing function test waveform & T 3.77 m/s 3.78 m/s 0.3

x2 EBAEBENRRE inge]| 88.40 ms 88.10 ms 0.3

Table 2 The precision test table of phase 177 261.02 mm  260.00 mm 0.4

selection closing ms il I 16.19 m/s 16.17 m/s 0.1

A W A 1K 2% 3% - fisf ] 17.40 ms 17.30 ms 0.6
& A 0.094 0.106 0.058 0.086

& B 0.038 0.025 0.026 0.029 7 #HiE

& C 0.062 0.025 0.045 0.044
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