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Research and Development of Safety Distance Warning

System Based on Substation Steam Crane Operation
Zhao Wenjun Shi Yi Liang Zhiqi Wang Yuxiang
(State Grid Yibin Electric Power Supply Company Yibin 644000 Sichuan China)

Abstract: Aiming at the problems of difficult real — time monitoring of the safe distance between crane bucket arm and live e—
quipment and many obstructions in the process of substation maintenance the virtual " mouth" three — dimensional space is
constructed by setting boundary points. The crane bucket arm works in the "mouth" space. UWB positioning module is used
to collect the distance of the bucket arm from the set boundary points in real time and transmit it to the device backstage. The
space triangular cone model is used to calculate the safe distance between bucket arm and live equipment. Comparing the tes—
ting distance with safe distance the alarm function is realized when the testing distance is less than the safe distance.

Key words: virtual " mouth" three — dimensional space; UWB positioning module; bucket arm of crane

3D 1

{ 0.8 m
»!

o UWB

e 52



42 2 Vol. 42 No.2
2019 4

Sichuan Electric Power Technology Apr. 2019
- TO Al -A2 (
e ) hy
hy = /% — R
h, «
) D D
1 h, D
. h, D
1 D

/ 2 IV <1 1~10 35~66 110 220 330 500
a\ | / 1.5 3.0 4.0 5.0 6.0 7.0 8.5
/ m
|
|
I
J 2
————— A0
2.1
3 (1. (2
:T0 - A0 \TO—Alh\zTO—AZ\AO—AI\AO—AZ\AI—A2 ( 3) 5 )
(Al-A2 ) . 1
(b) o
1 ( 1),
. 1 2
TO - A0 — Al - A2 14 ; 2 UWB *
V= 40’ -d*(b" +& —m’)* —b*( +d* -n’) " - - ° 2 °
Ad+02 =) —(d® +0* =P) (P +d®> =n?) (B> +F -m?) }/12 S i
“a  TO=AO b TO - Al e TO SR M AR
-A2 I A0 - Al im Al — A2 n
AD - A2 ° 0L S 4R
A0 = Al = A2 S, IR %%E&Eﬁﬁ#@ﬁﬁﬁ%
S - VT+m+n)(I+m—-n)(I+n-m)(m+n-1I)
, =
4
TO - A0 - Al —A2  AO - Al - A2 EE I e o
h’O
3V 2
ho=g
TO — A1 - A2 S, UWB i
S = (m+b+c)(m+b-c)(m+c-b)(b+c-—m) 2.2
2= 4
TO-Al -A2 &,
28
h, =2 3 4 .
m

© 53



42 2 Vol.42 No.2
2019 4 Sichuan Electric Power Technology Apr. 2019
2
360° 90° 7 m
50 m UWB
360°
500 m
3
( ) )
/cm /cm
200 49 52 47 51 48 55 51 50 51 53 49 47 48 46 48
400 47 51 52 45 56 42 47 49 48 52 52 46 54 50 56
600 46 51 51 48 51 45 46 51 49 52 52 44 47 46 49
800 54 53 54 53 54 57 53 51 54 53 54 51 48 53 54
1000 55 59 58 56 55 57 57 56 57 58 56 53 53 58 53
1200 54 56 51 54 55 55 53 58 57 57 51 52 55 56 54
1400 48 55 56 57 51 47 42 51 45 46 45 49 56 52 54
1600 50 50 54 56 54 58 48 50 59 50 56 57 56 45 54
1800 57 51 58 56 52 54 53 57 60 57 51 56 53 53 54
2000 58 50 56 58 54 56 55 54 53 52 52 53 57 53 53
(% ) te )i !
; W _ o UWB
LY H A R
JEE)
e DSP/CPUHL it
W& T
o FLASH/NORFLASHAE 1t
5 500 m o
%gﬁ ADFE AL HL
=4 masn | (OB ERE )
—___J
3
3
BIRAE )
i G 3 T (ShEe
UWB ik A LR % B ( WL : 1
K R0, H B mspd307149
i TO —AO .TO — A1.TO - A2.A0 — A1.A0 - A2.Al - A2
W
T GEHAMESAT
Bt
) 3
3
4
.UWB ¢ 5
+7 cm 0
UWB
s =t s 6 o

54«



42 2 Vol.42 No.2
2019 4 Sichuan Electric Power Technology Apr. 2019
0.133%
5%
18 ~
£ 18 =1 0051x%0. 5127 1.767%
By
ﬁ 10 o
= 8
= % R R T IEHE AT
Lx 0 2 4 6 8 10 12 14 16 18 20 22 0. 0204 Alpha = 0.05
X*%lgﬂ?ﬁﬁ% /I]l 0. 01767
5 0.0154 I
4 ool e [) I - l L} 0. 0095
( _ ) 0. 0054 l l
/cm /em /em 0.00133
200 3 2 2 3 ]
2 4 6 8 1‘0 12 14 1‘6 18 2‘0
400 1 1 1 2 FEA
600 2 3 3 4 7
800 4 -2 3 4
1000 5 6 3 6 4
1200 -3 4 3 4
1400 6 -2 3 7
1600 4 5 2 5
1800 -2 4 4 4
2000 2 2 3 3 o
1) “ »”
( )
2)
; UWB
3)
6 220 kV
+40 cm o
5 220kV ) B
GB 26860 —2011 S 2011.
v /m . P 2 .GIS D.
1 220 6.00 6.00 6.30 0.30 2014.
2 220 6.00 6.00 6.25 0.25 3 . ( UWB) M .
3220 6.00 6.00 5.70 -0.30 2009.
4 220 6.00 6.00 5.65 -0.35 4 M
5 220 6.00 6.00 6.00 0.00 2008.
6 220 6.00 6.00 6.10 0.10
5 . SPSS M .
7 220 6.00 6.00 6.15 0.15
2013.
19 220 6.00 6.00 6.25 0.25
20 220 6.00 6.00 6.11 0.11 (1985)
5 7 ( 12019 - 12 - 06)

* 55



