33 1

( )

Vol. 33 No. 1
2020 3 Journal of Shijiazhuang Tiedao University(Natural Science Edition)  Mar. 2020
1 2
(1. s 0500433
2. , 030053)
, /
(B/S) o
, GPRS . N
s ) AT GPRS
PC ; Windows (WCE)
; Silverlight .
; GPRS ; Silverlight ;s WCF ;
. TM63 A . 2095-0373(2020)01 -0074 - 08
0
’ [1: b b
[2-3]
ZigBee , L1 GPRS
, Silverlight , WCF
Server s s >
:2018-10-06 : DOI:10. 13319/j. cnki. sjztddxxbzrb. 20181006001
(11472180) (51807124)
(1993, . . . E-mail:2774241992@qq. com
. . . L1l ,2020,33(1) :74-81.



75

1
s GPRS B/S
. LA Ao L] o[ B 2 ol GPRS B
(@) GPRS . .
GPRS s AT
GPRS PC s PC E#L
b 1 2
R R 31 L B 2 k— GPRS LR
2 B/S o B/S -
(2) / / ERIE
. WCF 2
2 GPRS
2.1
3 CAD . 4 CAD
S
1
D £
CON1 GE'D
VCe
GND
VCe =
]U2 20
P1.0 _L
:2_3_P1.1 U e 5 iz
P12 Po.1-§§— A0 WP
—3PL3 P02 Ao sans iR,
. 3= “A9SCIL: . ec
DATAG 71)%_2 58'2}?3_ VCC AstA ATk
o 3 U — 8 4
O e C
P BT W7 po 73— LA
DADLY p3gRYD EAN, ek
1 ZIXDIT py imxpismcsl LEAADAD ol
i PSEN. =
Header2 AN PLor P3.1/TXD GND
——1% P340 P2.67_27 P3.2/
(Eﬁ —15 psm 11;%2 2
‘ P3.6/WR G
. ”F"' —17 p37mp P2.3%—§‘—
PF Lo -&XTAL2P2‘2TZ-S-CL
6 —SQXTALIP215TSh4
al b VSS P20
| I = i
= 22 pF GND
GND
mim  VCC - GPRS VcC

i N —

— [
Header3 1

3 CAD

GND Header4



76 ( ) 33
S, vee
SV = .
L1 T T
i)
CON1 =
GND
vee
U2 i RP1
B&—Lp1g vee 22 i
2 39 0
EN 3 Pl PO~ B 2
P1.2 P0.1 §—-—D2 3
L p13 P02 =l 4
2pj4 po3=b—"D3 5
6 i i35 DA
1L PO, e poy—— (6
= EL6 P0.5 oo 7
G T\ N
» ESToPL7 P06 =i 8
RST P07 22—~ 9
9) RXD 10 P3.0/RXDg A/v il
1 TXD }é P3.1/TXD ALE/PRE")I:rle Header9
——5-P3.2/INTO PSENZ2—
Header2 ——ZmP33INTL pyg =3
o ——z-P3.4/T0 P26 —-L—
3=P3.5/T1 R L —
*H : -P3.6/WR  pyg 23—
——=P37RD  py3 24—
22 pl —T5 XTAL2 P22 =i
Y1 9 »
6 —20§'£$L1 P2.1
o hasm] | : 240
| = bkl
L 22pF GND
GND
' GPRS vCe
* GV
O—AN<TN\O 3
' pa—
Header4 B
oND | | 2 FeEpooRter] HiGND GND
vCC
GND Ve
= VEC
Ry, !
RP2
10 k
4 CAD

2.2



2.2.1
, ipconfig 1P ,
, Net Assist , TCP server ,IP
) 8086 . . 1P .
2.2.2 GPRS
AT GPRS . GPRS ,
AT , AT+ GPRS APN  GPRS , AT+
GPRSUSR  AT-+GPRSPWD GPRS . ) ,
,GPRS o
AT+ TCPOPEN , GPRS GPRS
OK , GPRS GPRS Modem,
) 5 6 .

(3]
[\ A
BT L 4

AR R 55 A

Y
DT R R

4R

5 GPRS 6
2.3
, 1 ZigBee  GPRS
1 ZigBee GPRS

ZigBee s

5PRS , ,

1 ) s GPRS ,
E ,GPRS

3.2
B/S C/S , o 2



78 ( ) 33
2 o
2 2
B/S(Browser/Server) s o
C/S(Client/Server) .
3.3 Silverlight WCF
3.3.1
b
tel, Silverlight ,
3.3.2
(UML ) ,
, Silverlight Ellipse  Path ,
[5]
3.3.3 <<$E>>
WCF [Real TimeData
’ +GetPQDataSequence(in input: InputInfo): PQDataSequence
,SQL server +GetPQDataNow(in input: Inputinfo): PQDataSequence
+PQOverproofWarning( ): PQDataSequence
’
° Inputinfo T PQDataSequence
WCF s -mplD: int Real TimeData -mplID: int
-pqType: PQTypef — =1 -~ "-paType: PQType
SOAP -time: DateTime | |-values: ValueNode|
( ) ) l
Web Service 1] l..*?
[7] << F << Hlom ValueNode
' ° PQType PhaseType || I|-value: doubl_e
WCF 7 . < -time: DateTime
-phase: PhaseType
7 WCF
4.1
Microsoft NET .C | 0 ETTTT————T >
. e WA BHER M
Windows Server e AC 5 75 A0 5 [ I S G TE AR 0 i N 47
) e Web QI | ] s
O 1 O ’ e R %g';‘zom‘ i
11S6. 0, s
4.2 e
Y N b
b
4.3 :
8 |
’ 2 ’ 8

, “35 kV ” ,




1 79
2 s 35 kV
) 2 , : Q=IR, ,
’ el o
4.4
110 kV s 110 kV
, 3 ; A.B.C
3 110 kV
A B C
2018.09. 18 23.1 87.2 88.1 87.4 90.7 3.13
2018.09.19 26.7 87.1 88.2 87.1 90.5 2.28
2018.09. 20 25.8 58.3 59.1 58.7 61.1 2.41
2018.09. 21 28.1 58.5 59.2 58.2 61.5 2.87
; 2% 3% .
[9] , 3
, AT GPRS PC ,
4.5
, GPRS
, 1.0
) 15 C s ,
4 o
4 T
15 15.2 15 60 60. 8 61
30 30.9 31 75 74.9 75
45 45.4 45 90 90. 6 90
7 :0.1,0.2,0.5.1.0,1.5.2.5.5.0, 2
( ) ol , s
) ; =( / ) X 100% 0.9%,
1.0, o
, , SIM900A  GPRS
120 m, 30 cm s 75 m, (1.0
110 m, 30 cm s 42 m,
, 1.0 s
; 40% e
, , , ,GPRS
1.0 o ’
s GPRS
,GPRS , o

[12]



80 ( ) 33

5
GPRS B/S
s AT GPRS PC s
o , Silverlight R
WCF ,
2 o , , AT
GPRS PC )
, o , GPRS
1.0 s 2 o
GPRS 75 m, 42 m,
) GPRS
[13] .

[1] , , , 0. ,2018,48(1) ;73-78.
[2] ; (. ,2017,46(6) :136-140.
[3] ARM  GPRS [J]. ,2018(1):93-97.
[4] . , . L. ,2016,31(2):207-210,79.
(5] , . , L. ,2016,27(3) :16-27.
(6] . . .110kV L. .2017.27(2) :90-96.
[7] , , , IEEE1588 LIl ,2015,26(3) :3-8.
[8] , . . Probus 0. ,2014, 31(5):117-121.
[9] . . 0. ,2015,35(7) :17-21.
[10] . , . PQDF 0. ,2015,27:19-23.
[11] , . IEEE1588 [I]. ,2015,26(3)14-17.
[12] . . B/S 0. . 2017, 35(6): 59-63.
[13] , , , 0. ,2015,41(4) :130-135.

Design and Implementation of Temperature
Real-time Monitoring System for Intelligent Substation

Li Yi', Pan Cunzhi', Yang Hui’

(1. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;

2. Taiyuan Electric Power Bureau, Shangxi Electric Power Company, Taiyuan 030053, China)
Abstract : Based on the research of traditional substation temperature monitoring technology, a set

of intelligent substation temperature real-time monitoring system based on Browser/Server (B/S) mode

is designed and implemented. The wireless temperature measurement module of the system is composed

of the collecting end and the receiving end, and the transmission between them is realized by GPRS com-

munication module. After introducing the hardware and software design of temperature collecting and
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receiving circuits, this study focuses on the improvement of GPRS wireless communication program de-
sign and data transmission PC host based on AT instruction, aiming at the key problems of the system
design. The method of communication between client and server based on Windows communication serv-
ice (WCF) is introduced. This paper also introduces how to establish the model and draw the graph of
the main wiring of electrical equipment by using the new technology of Silverlight. The reliability of the
system is verified in the actual running test. The substation staff on duty can obtain the temperature da-
ta and alarm information quickly and accurately, so as to achieve the purpose of monitoring and predic-
ting the temperature data. It provides a reference for the design of intelligent substation temperature re-
al-time monitoring system.

Key words: temperature monitoring ; GPRS; Silverlight; WCF service;intelligent substation
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Calculation Method for the Shape-finding of Spatial Wind Cable
System on Flexible Pedestrian Suspension Bridge

Li Baojun

(Surveying and Designing Institute of Shanxi Provence, Taiyuan 030006, China)

Abstract: Based on the theory of catenary cable element, a reliable and accurate calculation method
for the shape-finding of spatial wind cable system was studied. The transverse coordinates of cable nodes
were gotten according to force equilibrium in the horizontal plane. Then, on the principle that the shape
of the cable between nodes was catenary, vertical coordinates of node and the unstressed length of cable
were gotten through iterative calculation. The calculating process chart was shown in this study, and
programmed with Matlab. Based on a practical example of certain project, the shape of the wind cable
system under condition of dead load and the unstressed length of cable were gotten through this method.
According to the method in this study. the bridge line shape of wind-resistant cable system and the
stress-free length of each cable segment were obtained by combining with an engineering example. The
results show that the deformation is less than 1/40 000 of the span. The shape-finding calculation meth-
od presented is feasible, and meets the requirement of engineering accuracy.

Key words: pedestrian bridge; wind cable;spatial wind cable system



