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Distribution automation primitive real time encoding storage and display technology of
graph-database integration generation

QU Zhijian, LI Lifan
(College of Electrical Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: There are many measurement points in graphic elements and configuration library in the distribution
automation graphic system, which are not only complex to configure, but also difficult to process the graphic data. To
solve the problem, a method of primitive real time encoding and storage is put forward. Based on the monitoring platform
of OpenSCADA, through the analysis of the primitive structure, a transformer element coordinate system is designed.
Base64 encoding is used to storage the primitive, and Java is employed to implement the dynamic processing of the
primitive. Taking the monitoring interface of 10 kV distribution network of Beijing East Railway Station as an example,
this paper proceeds with a test on the encoding storage and display. The results show that designing graphical interface of
monitoring system by primitive encoding of the graph-database integration can simplify the processing of the monitor
graphics system, and decrease the difficulty of system maintenance, and accomplish the graphic element design and
storage at a time, which has the important value for practical project.
This work is supported by National Natural Science Foundation of China (No. 51267005 and No. 51567008).
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Fig. 1 Structure diagram of distribution automation system
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Fig. 2 Structure of distribution automation graphics system

2 ExArryFRggit

P E R R TR A AR TSR R T O
ae, EATHIEICH F . IR AT DLZE IR £S5 e
M. FEARRR RS, k. JREA DLZE/R
L RE R AR R 2R 1 RO EL kvl BLd
i 2 ARSI TR, R LOE I 5 AN AR R
AT VISR nT LI I 4 AMARRR mdb A T4 0 o

REpT g — KT, AR ETReE A
id SN, Ui ES HIEEACRI, #ELL
Hid AR E T2 Hck 2 iz, 17T
FRAZ e o 0T E R 2 e 1 v 1) e AT DA o A
FE RO B E AT IR, $2(3: 8 B s AR A
AR AR SAPIN. SELUTR
W PRI AP BRI AT HE S R RC
Ho = R P v 1 R TR R e 4 nT DA I AN
KPS R THIIR, 42 (IR 23— s AR
Fre S ANRURARAR: 55 =AS R ARKR: ZE PO AR
RIAARR: B8 LA RO AARR: R . IR B (h .
IRE I T P - IR eily FHgi (s, A 20X A7 20E X
X e R 9 e e e DGR ) 8 A2 2% ) JL e RT A ek
FLZ INZ AN DLZE IR 2 i A SR AT R, F2( U
FERMZe: BRI ARRR: BB AN SR AARR: 2R
AR ABER: S DA R ARER: DI R I 4 5 1«
R h 2t DIZER i Ft i . DUZE/R il
i Fgitn: FEOXR T E . S LA
FIN B e e IR AT S e RGN i Ze = Fh,
SR €07 L« A «2” HiTE X

PAAE IS A5 1 S ia Ge 20 e ), sitmT LA 3t
RSN HEAT BT, AEIREARPR ) TN & P E X
RIS T ) LA E S =A@ P AR TR
), AN JE P E SOEANRI, & 3(a) s .

B are: (x11), (2:02), (63,3), (xa,va), (xs,ys5)s I
WX ==X, Y1 =02 =pss (X3,03) A TGO ABER, (xs,ps)
N TG 2 AT — AR JRIAGEA B T A r F
FEr A SR 8 AR BRI AR AE —E LT R &R, H
ARG A Y

(y3 yl)2 r (x3 xl)2 (1)
(y3 _y4) =r _(x3 _x4)

P i R O GE 2 AR T A T, AT DLEAE S B
MRILGEA A G TR, B PRI .

Stepl: AR BTG AR MR fAR R B EIA A
T A = A AR &, AR R AR A
X FA s AR BRI H IR S ] T

Step2: H1 R ILGEA TG AR A O AR BRAR
5 5 P& AR A ) BB O AR R — 4k B L 1
E UG B TT I AR AL O s AR R o

Step3: MR XL GEZH K IO AR O s AR bR
B o8 U AR = AN R AR AR L, AR P
PHAAIX A s A AR H O GE2H AL Hs 25l TT

DAL P4 =15 BDWSR AR e 2 1 G A 1, 2
WOE JRIA B B T6 [0 AR HR (x3, 13)=(50,30), FIAR
IR A RK IR H (e, y1)=(41,18),  (xa, y2)=(41,18),



g, A

Pl P2 — AR K E L F 3K B S I G A7 R - 121 -

(x4, ya)=(38,21), (x5, y5)=(41,18) RIFEJEIEAR HoA
arc: (41,18), (41,18), (50,30), (38,21), (41,18), AJ7E
AR P R 4 (50,30), 247 =15 5L 84
BIoG; 1 s Ze B I o 3O s AR bR, AR P [
Lo y FABARIAEE — AN PR K H x FlAR AR AR,
fify 52 H Il e 21 P G R 0 0N AR R (X, ) =
(50,45), FERR A 2R T AR a2 AR DY AN 2 R0 AR
RI7E J8 PR i N\ R Se 4 I e R 554 B T i
Ak kN

arc: (41,18), (41,18), (50,30), (38,21), (41,18);

arc: (59,57), (59,57), (50,45 ), (41,33), (59,57)

WU ISR AR 2 BT an B 3(b) . 7E
fic i H L ETE RGeS G =24 A TR 23 e,
AIE RS B =AU AR, ok D RS X
S AR TR AR ECHI L. =2 AR IR 23 s 3(c)
FTome IR PERE TP N 6 Y. AR AR 55 A

arc: (41,18), (41,18), (50,30), (38.21), (41,18);

arc: (32,2), (32,2), (41,15), (53.5), (32,2);

arc: (49,3), (49,3), (58,15), (70.6), (49,3);

1 BT AR 2 48 e vt AN AT LU ] B ) S AR
B AR E ARG, st R oo T H e Al
BR nZ, e MBS & EE A, A
JEPERTREIR Ay, fill: {(x1, 1), (%2, ¥2)s e+ s Gy )s 3H
P, HAE Y. BHESECD (0, 1), (0, 10),
vy (X V) Y R P SRR ST ARRR

y
X,

‘57)
“ @
(8.2 (3821

Xg X4

(41,18) (41,18)

(a) JRLBEAL I T (b) GE AL 7% ¥l 7T

y

(0) =LA A T
3 TIEEEET

Fig. 3 Transformer element

3 ExBImAEFE

N T P E e s i R A 2, R I
AE S Fa WAL S IS VA Y e KRR N (S
AE R, ASCRH SQLite A7 Hdis EAF i 7T, A
ORI LLIRAS A A P i 5 P RE, i LR 2% T8
SQL fbrifEiRAE#E 1.

FEAF At BT H e SO RISRBL R S5,
1 PR,

x1 EnF#ReEEER
Table 1 Structure form of element storage table

KA R HHIR

{DB_TBL} 23 "LibWidgets"
{DB_TBL} io ALAFFIAEE 1 TAE JE ML "LibWidgetIO"
{DB_TBL} uio PERIZE 2R 00 F P @ 43K "LibWid getUserIO"
{DB_TBL} _incl AU AR RN

{DB_TBL} mime
{DB_TBL} ses

ZH A (1 %8 YR "LibWidgetMime"
B A7 3 "PrjSesIO"

e E TR A R, iR Sk
WO 24P i ) Base64 Zifid 2. Base64 Zwfih &
MIME i 1 —Fpgmhhag =0, @it 64 4~ ASCI
PR 0; IR AT A AL 5, $& I RFC2045
5E X, Base64 W AAEIEGwILME BT THEAT =P 51
1) 8 AL F AR AT RIS, Kk, Hf—
SEINENE . Gt 5B . KRN 3 AN 8 Al
AR B AR IRAEN 24 AL HIZRPRIX, ELR I X
FREINLEANE, PGSR DX RIS B 4 A 6 ALY
B, FERA 6 A AT & AN =L 0, TRk
HEEH Ry 10 BEH, AR A15R 2 PR,

3 2 Base64 {minsEingk

Table 2 Conversion table of Base64 encoding
ROl S &5 Y RSl i RI HiY

0 A 16 Q 32 g 48 w
1 B 17 R 33 h 49 X
2 C 18 S 34 i 50 y
3 D 19 T 35 j 51 z
4 E 20 18] 36 k 52 0
5 F 21 \ 37 1 53 1
6 G 22 W 38 m 54 2
7 H 23 X 39 n 55 3
8 1 24 Y 40 0 56 4
9 J 25 Z 41 p 57 5
10 K 26 a 42 q 58 6
11 L 27 b 43 r 59 7
12 M 28 c 44 s 60 8
13 N 29 d 45 t 61 9
14 O 30 e 46 u 62 +
15 P 31 f 47 v 63 /
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