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Study on self-learning and automatic design of smart station’s fiber optic circuit based on
Matlab neural network algorithm
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(1. State Grid Jibei Electric Power Company, Beijing 100053, China;
2. Nanjing SP-NICE Technology Development Co., Ltd., Nanjing 211153, China)

Abstract: With the acceleration of intelligent substation construction, large-scale intelligent substation construction and
expansion projects have been put into operation. In this context, due to the differences in experience and habits between
designers and operators, it is difficult to standardize the design of optical fiber circuit in smart substation. The design and
correctness check of optical fiber circuit are completed manually, the design efficiency is low and the correctness check of
drawings is difficult. To solve the above problems, an automatic design scheme of optical fiber circuit in intelligent
substation based on neural network algorithm is proposed. By collecting a large number of physical configuration
description files (SPCD files) of substations and learning from artificial intelligence, the decision tree of neural network is
established to automatically output the design drawings of optical fiber circuit according to the requirements of secondary
system design. This scheme improves the efficiency and quality of the design of optical fiber circuit in intelligent
substation by using artificial intelligence technology, and then realizes the standardization and intellectualization of the
design of optical fiber circuit.
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Fig. 1 Neural network structure
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Fig. 2 Interval device neural network structure
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Fig. 3 Optical fiber physical circuit neural network structure
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Fig. 4 Automatically generating flow chart of smart

station new and expansion plan



-162 -

® LRGP B R

1) INE TRE SO R SCA SR AR K A fig
AZ L SPCD A3 [l B AR L SO F R S5 RN
AR, AZERFEART ARG, $EHH ek
BRSPS, SR CRE).

2) B AP L AR TE A B B2 B, 455
—YME. ML AR, w R EERIr e

A A L R Ry g A e i ) B £ R I R 2 Y
2%, FIH BP SLklPhp s & iz uBUE, Alfhg ki
25815 RN PR I 5% (1) o AL 45 HNAH 28 D9 4% (FL 4
B AN ), SCEFBE A] i 3 B 4R I 2 (L4 BT
Y ) o PIANIEICRPZE 0 45 1) HARAE BN ER 1 A
X2 7R

F1 ERIEMENEREEI R

Table 1 Information table of neural network model for spacing equipment
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Table 2 Information table of optical fiber physical loop neural network model
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Table 4 Optical fiber physical loop configuration information table

Bz
WA p— i - fiih 2
Ry ABCGE R AR B3 SEE
VST ER = ST X A
2. GRMEIRDGSGER: K RifE G IR IR 87% . i
o ;ﬁézmﬁiﬁﬂ ) A#iz;iwﬂﬁﬁlw/ SV RRFIEk s 12
B e A gL SO R s BtE N e 92%  GOOSE Bl
(B %) SV&GOOSE i} £ s IR SO i 8% Bz
3. BRREBRTER:: A R A RPN 16% e
. s SV A% £, GOOSE 41M 85% e B G 12% SV RAELIM [Hl %
B 2R B G IR IT- T 8% o |
e SV&GOOSE 4% 9% VDR W& %) ODF - 76% Az
(ST+ LC. FC %) FERIG-A WIS 92% .
N L i1 Bt g s et 1 FAZ WL 12%  GOOSE {5 541K
4, wERIT: SV R B 2P 9% T
#. GOOSE 41/ RS AT LTI 91% -

R 4 Jr, BRI 220 kv 2212 £;
% 1) B D G T4 B [ B A

1) 2212 £RE& IR R SV s5%F 55, GOOSE 41
RIS

2) B FF TG R B A 23 i B ORA (48 % AT REEK
[) ) R FH i 0T R ) B 5

3) BIFHIG. B RS Loy A B PR R A
P ATLEH P4 A P 4z 5

4) B R £T 25 L B Uy X, PR P R A
eI 45im it ODF #5#%;,

5)SV KFEMIE AR & IF oot 1> A5
ODF—>Y645—> 154" it ODF—>{f-4 % B oy 11 5

6) GOOSE Bkl [Fl i 42 PR3 B ity 1 —>A
bt ODF—>J4i—>%fie i bt ODF—>% e 2 iy 2
prANp

7) AR A G I G (AR R 2 i ) iy 1]
—>A&JE ODF>H4i—>{/ " 5t ODF—>A ] b it #2 )2
EHAL
3.4 CAD EiEE K

TR ASLE ST I 588 18 4 4128 ) 8 A R R T 4 2
(] 4% ) 28 A TR0 G N7 ) et b, 0 e A 4 R 28
FUBS IR 22 SIREA, ARPEIE T N TR E W 45 1) fie AR
HoL i T A PR AR AR R, SEBIDRAT kIRl CAD
EIE R ReAE . BARSEIRREan i 5 P

1) F P s

TN 985 K TRESCE, AR ZE SRR (B
FOR, OB BEAR, R B AT A S

2) MR

(1) PR ORI, e A A A5 5
IRy E

(2) PP BE R, e R A L5 U5
I R

(3) MIREATHML, AR A A ER
SEHA L ;

(4) HIEICLT RO ERAE, e AR A A5 s
] H T L Z LY 5

3) PRy B - CAD & e EHRYE L) BE
[P AR A g I OQ AR AR, i g 1 A R 2T
SEBELT ORI, WK 6 Pros.

4) BB ETICZ AL CAD it ]

i PP BEAR, SR IS, SRBOLHCPT
A7 s 1, JE B no FIF, i H R 7RG
dn S S, W 7 fros.

5) B ahm &L R K

() 3 D3 BF A 11 5 200 7 A L i AT (1
Hber, HAT, RER A AL, ANk A,
B HRSHEL, it HEA B
e, RN B BSOS EAE A

H|

1H]



i i, BT Matlab #2228 S R REAS FL DG T[] % A 27 >) ) A s B IREST

(b) B L RE R DU, Xt L 134
BINREE S L ALK AR EE, 2 R Bl 1 IE
AL TSR FIN, R Tin2k 48 5 i 2
HIHBINRTZRLE, ARG R B b
Ll R — A . B Sl &SR
El el 8 fFrr.

— FF

|

\ iy

IR [
i Il

\ {2 B e \ \ A
\ M Ac b \ HOE LT A

\ AL TE \ \ L \

! | |

MR R R
{1 1 AT Bk 2T

4R

E 5 CAD BaEEEE
Fig. 5 CAD automatic drawing flow chart
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Fig. 7 Fiber distribution frame port connection diagram
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Fig. 8 Automatically drawing the cable contact diagram
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