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Application of embedded intelligent sub-station technology

in coal power supply system
JING Jiangming , QIAO Guogiang,ZHANG Baopeng
( Shaanxi Xiaobaodang Mining Co. ,Ltd. ,Yulin 719300, China)

Abstract: In the process of coal production,the stability and safety of the circuit system is crucial to the normal production of the enterprise
and the life safety of workers. Traditional control methods for power supply systems often have certain safety hazards,such as circuit over-
loading, short—circuiting of equipment and other problems, which not only lead to economic losses, but may even endanger the lives of
workers. In order to solve these problems,the embedded intelligent substation technology was adopted , which can realise the orderly control
of the power supply system and improve the stability and safety of the circuit system. This study verified the feasibility and superiority of
the power supply system based on the embedded intelligent substation by simulating and analysing the actual operation of the underground
power supply system. By adopting this technology, enterprises can effectively reduce problems such as circuit overload and equipment
short circuit,reduce economic losses and improve production efficiency. At the same time,the technology can also effectively protect the
life safety of workers and reduce the occurrence of safety accidents. The promotion and application of this technology is of great significance
to guarantee the normal and orderly production of coal.

Key words:embedded intelligent substation ; power supply system;coal underground production ; security ; circuit overload and short cir-

cuit control

o E B EAME B 2 — , S5 8 )
WA R ARG HEIE D) Internet, DU 7] 5
IR K5 AL 2L BT — M Ty, Bl i A X,

0 35 B
FEHES (MCU) 2 FF 23 B2 1T 4% 4503 45 21 )

ML GEFRR AR RS, X2 TIHEHLES g ATEA
KL, WAM e, HRTRZ R AXRS
AL T BN BB, LA MCU A% L, 55— 2B W) |
fal ik Fe R ASBL A LI —E DIEE ., Internet T H

Y 7E B HE . 2023-11-03 ; AR R4E « 111107 45

ARBYABrE 2L R 32 #9321 i AR G e
R s A ) R G A R A5

H T OC T AR e 2ol T iy Rl
HARZ . KEREER RGN A7 L) it eS8

DOI;10.13226/].issn.1006-6772.23110302

EEBN: T2 (1983—) , 58, BRBEY A, T2, E-mail;342191394@ qq.com,
SR UL IR BRI, AR RE Sl BRI R A R GE RN [ 1] R, 2024, 30(S1) 605 -608.
JING Jiangming, QTAO Guoqiang,ZHANG Baopeng. Application of embedded intelligent sub—station technology in coal power supply system[ ] ].

Clean Coal Technology,2024,30(S1) :605-608.

605



2024 AEHET) 1

R e I QN 530 %5

FACE P X T A AT b ek
S0 RS S A T REIRIRE N R R % —
TG L 2R LAk, B AR A A RT HEA
(AR Ak, (R PR R G — M AU fig
Ay U AN Tl TR R R (IWLAN) £eARM S i 14>
A B RE ol 1 AN AF AL B AR (CP) 2
IWLAN #EHA 1 A>3 A X A/t (1/0) B LA
FOKGERMLIEER SE I, REEAFHET Tolk AR M,
et FEBR R 84 B s o IS0 B IR R ML A 7 S 50
Bl e M2 28 L o 0 e A U B
Gy R T 3 FARUEAS AR [ SFC] MBIk R R 4
[PVPS] e, 3T SFC (19 PVPS H fi 75 RS Hb
DX S it ) 4k KRR v R A 2 e T LA L
ATEEME ARAA | DR LA o A B
PRI FHME, SR, SEBR I A, B T 5 SFC &
Vi PVPS [ZERA XA, & H PVPS 5 —4
R AE LSS I A K ) 3 R ER [ MPPT ], — ™41
A B 433l T e e a5, i AU B AR
SN ZR G A TS 2Pk | 3f AT k36 SFC X HGIR
RGN IE N, B S R G R R MR, MANESIS
A Tl A RS 8 PR SR K AL B (AWT ) 14T
W5, (8 Je ki A SR B 432l -PC R4 G
Al Talk i 247, IE R TG A5, A
B BE Yl A R S BIE PC PRI AT R
ek R R T, S CH R T & RS
it B R PRV A T3S XS A5 5 2R 4R, 1 U8 D A It
T A LR R 5 B FANTOZZI 20 W58 T
1K HT IR e i R G, IR BOM R4 itk A
KBRS, R EN, A S
BEORI 2 ) s v 1 JEBR . KIM 250 1) i A AR
ULk S SCADA R 40, #&5 SCADA R4 R A £
ROR RARAS AR L 3k B AR, R8T e AU
A 73ty r LR D O ) %) T A R ek T i e IR TR
P, 0 246 A A S A B R TR TR AT, SMITH 4515
BT T i A ek 0 i T i R 48 A sk
FERG, A W T ocE i R G0 i R K, 4,
YAACOUB 25" &1t fix A 208 Bk 433 5 52 5] 3 3
FIPE BN BT I A, DA I 2% 22 4> £ i bk A 20288 Bk
Sy EEARIEATEER AR L, Db 5 i AU
REoruh R G % A R A5 HHETFAY

g BTk i A SR R o B R b R
G HATIZHIR, EHEEMEY S b
PR EIHET I TR BB R G A7 AR e R n) R
Xof A A FE R G R ) R e AT i SR T A S
BRI HOR RGBT R LI R
606

1 HtERZIR

1.1 HBAREEED T

AR AR FAHUE R — A5 B A B
P AR R G I —FP AR R [ T 5
WENREE R G F A R S R R g — Rk,
A EA AR /N | BE 1 Sl A e i R
SRR R 21 28 S R ORI NS R R
FHHL AR I kAR | H ShPe AR AL B0 i F L AR
AHBLAE) 12 W X A

AR RGN Y BERGE 51T
MUE R R R GE, LARE A oy, IR A
Sy Sy, BN {4 T R BT, AT AR N N R G X 1)
AE ATAEME AR PR BN TR B Pk R 1 & F T
HHLRGE., XA RGHA = A b 5 A
R, iR AR BT Sl 45 2 2R B RS-485 %
M AANEAE D2 T A 32 MR (fBIREE 3R
Fras RURSE)  HA 2 % CAN $217,1 % 100 M [
AT 1 8% 1 000 MW T HE 47 43 3 18] 040 3 5
M3352-N128LI #ZOAAE " i A fE 4ol 25
I 1 FoR

LR

CANGE (S
1

AWL M3352-N128LI

ZH iR ]
CANIE/(5
B2
v ' v '
DNE! D NE! RS-485 RS-485
EfEHEEM EEEEO2| [N EEREN2

A1 $ARERISEMTE

1.2 HiR

28— EL U L IR L A A A I 8] 2 R
Horp v o EBREHE, vV, OB R R RE, 0 AR
HL A3, Vo ot R, AT 45 6E ST ORI S2 FEF
5722 Sy TEARL S 18 T o] O i L7 fin B A5 = i
AT, [FIRE, S3 FN S4 FE R AR B 6 A% B R AR
BCE ) g H, (E BN 55 B 2 Sl B2
FERBIE AR 3 fros, Hrb o yH RS A, o«
hy AT A 1) 1 [ g e AR A5 10 =2 [ 1) £ 2 1]
B0 B R R AR R R K 2 %

SEEHLE V, #RH

1 T Vm
V, = —f V,sin(wt)d(wt) = —(1 + cos ),
Ty T

(1)



TR A A RE STl BORTERE R AL L R G 1

2024 4EHET) 1

5
S1 S3

V=V,sin wt 6’ é Vo

N\

S4 S2

B2 AC-DC ¥4 %

Vo

|
|
|
|
|
|
|
a

0
B3 - B W R R Y

B fioh 2 A1 o JB/IN, B S F RS S B (E G o, it
Hh RS ik R R AR LR R, TR L
AR i A i B AT S 5 i A R B 43 il - Based fif
PPt F R 1 [ S
1.3 A#LR®E

NHILGE T 9 50 4 ol A0 BB/ B4 T g 2 T
Linux #:4E R G& M6, B KIE S AT
FHARIIEE (ACS) (W% (SUB) KRk (DIV) | 3 ik
(MUL) % $H8/804 0 = ek B0 1 B T4
BRI A TR AR Y . ACS BRBCH B A IUE &
PZIFIR P SEBREE R ACS F8 4 3k BUJR A 19 I E 4%
SIPNGEE RAEAEAE B AR E R R R IIREE )

RGERY LS TR FH T ) SR SR -
B — Ak, AR R K B R, B 3l EEr W 4%
RRALFI 45 2 5 T 32 2 ) R A 1) T 4 66 2
7 HAE N 20 s DI RE A B R E A BT |
i 2 2t 4 R S T TR B RIS DU

MWL B RN R R & T A, B
FEXS TCAF A AT AR JR 7R B AR sl | D 1R e
P Ko i o s g 2SR P A s SO AR
G XHETE B MR A T AR R HE R an TR Ik
NCESGE S

T AR R/ v bl R G H A WK HR TR
8. O AR HL S TT O LG R A Y R FFOE T
IR A 31 Fi D 46 2 5 =X, Sk 43 A g 12 ) e )
LN BEZEARAL . Q) ALK I Y 1T R GRS ST
W HARIRA B AR FEA RN, IAh, MR FR
LIPS R TIR S5 2 T7 3, B il W i 2%/ 7 I |
LR A AR EAR AP SRR AN TR E N
BAPARA AN A SR AL B 55 B AR T 138 17 72X
KEEIIRE.

T Tta 2n ot

2 HEBREFET

2.1 HIEFEE

FET I AXE e b i R E B4R
A5 QOASTALL ) R R BRI A SCEX) Ak e
R JO KA 45 U4, AR TR AE RS
FE R | 32728 AR A AT W AR RR | &
EES AR RG I OC JT W A g Sk A
(VAR Y SSTZ RN AL GO ES A E BT TRbr et X L K )|
HAWRE SRR AE B RS E AR Ak O
VEMR R R G TR B AR
2.2 RFBITEF

B TF i AU AR b i R G R AT
PERE IR —PAT | 18 12 45 R 0 ik JC 56 Uk 45 45 Fh 4%
TS, 22 A R AR5 3% HU ML, 0 ST 245, TR R 45
1B B NS WP NS A fie A i 45 il 2
RERAE, P R G B ARSI 6E, F 2R
J1. @ FEWTEE A ERAERT , ABE H shE AW @ R
A H AR SRR A A D 2 ST A 5 B
BT R B PRV BERAE (@) S 344 sl Ji 4 it DA B 42 ]
B [0 i2 ) B AL PAT 3

RGBATHE, P A P ERAE Y 2800 B 0y FIALRR
R, T A e 210 SR A D7 s 5l e O O T
) PR DR 8 18 % a0 DT 6% 450 R B 2 O O | — R A A
LSRR BT O L 2R (TR ) I & an A8 1 4 43 42
Sk N B A TR B A AMEE R A, BREEAT
B AR IR AR R B R E A T RE
2.3 REME

HTH AR e uli i R SCRHT BB E
FEZHON R s A TR AR A Bl S AR
SH M AL RS B Bia Tl B bR
GE, AT B e E TR, SRR
FH B U S T, SR P
Fe A T s B m) R ERE R B A,
SCRESCF GBS INR HER] ATERSE 2R &7
THPEEAG BT A SN MR, DT s
BRI FEBHE S RAEN, RELFFEE
B MG ES, A W ARk IR R AP SR E G
A RS B R SR A
3 IBEITHR
3.1 BIEMHEREER

T E M R A 220 V., SRIMESE (Tofik AR
BIREST U ) AR EAR (A i AU RE 40l ) 1958
Tt — LU R VR ABE R T 4 A Y B an 1 4 BT

607



2024 AEHET) 1

R e I QN 530 %

Ro FH R TV S AR S IR,
N T B e

200F —° G HAR
—o— B

150

By P FE/V
E

50F
0,
0o 2 4 6 & 10
MRV
B4 W ROR-E IR
5MEEFHX R

3.2 HHEHERRILE

2020—2023 4E/NE Y SRR I L &R 4 R
T 5 B, 2020—2022 R RS R
AR R uli il 2R 58 4 AR BB i B | 2022 4
AR XNV S I R I R g AT
2023 SR A SR BB 43 3 X HL I R el s S
551 BEHWE,

20

161

HHER /%
=) ~ 0 ™)

20204 20214F 20224F 20234F
FEpy

B5 2020—2023 4 FH %

HH &L 5 AT Vet i Sl R A T O 15%
Aedn, MSCHE 5 U A R R 5% e A7, Hoh 10%
HiF BT B A, B T A R hE
3l L R S8 kA AT BE MR R TR Ak R
Bt RUGERTSHBCT Y RAE 40 WK, TG R FHECE
PR 12 R, IR0k A i o ma A = 1
AR 12.5 T1 o0, ek 5 HEE R G A 4
AR 350 JToei k., 25 LITiR, B Tk AN R G
IR R 50 0T DL BRI 22 5 401 2k N B3 403
TR

4 & &

A ZCEAR AL AE L R 12 ) R GE P B R
B DSP A RLFTRI A , i R G A4 3 A (5 Ak B

608

AE ) MRS 5 AT S R R B P RE R | 30 skt
o TR Y, i AZUEOR 1 B RGeS B
Wb, RGEPAR O Z BT, AT GRS, i
HAd e TGRSR R g T & R, Ak, T
AR ZAERE In2 YERE, AT 140 5 22 1 28 1 1
A Internet B 32 7 FH 44 5 Jm 42 1l 56 Jm |
ik BRI AE, BT IR ARG TIE
Wi RG] DAREAR AL 2 B0 e RN A T i =
HORER

SE 3k

[1] FERNANDEZ-RAMOS J,NARVARTE-FERNANDEZ 1.,POZA-
SAURA F. Improvement of photovoltaic pumping systems based on
standard frequency converters by means of programma-ble log-
ic controllers[ J]. Solar Energy,2010,84(1); 101-109.
[2] PUNAL A,LORENZO A,ROCA E,et al. Advanced monitoring of
an anaerobic pilot plant treating high strength wastewaters[ J]. Wa-
ter Science and Technology,1999,40(8) . 237-244.
[3] ZEHl,EMf XEK BETZ LN PLC 5AMEE RS
HYREIILT]. A% 3 A 31k ,2023,45(1) ; 23-26.
[4] MANESIS S A, SAPIDIS D J,KING R E. Intelligent control of
wastewater treatment plants[ J]. Artificial Intelligence in Engineer-
ing,1998,12(3) : 275-281.
[5] FANTOZZI M,POPESCU I,FARNHAM T,et al. ICT for eff-icient
water resources management: The ICeWater energy management
and control approach [ J ]. Procedia Engineering, 2014, 70.
633-640.
[6] KIM H M,LEE J J,SHIN M C,et al. A multi—functional platform
for implementing intelligent and ubiquitous functions of smart sub-
stations under SCADA[ J]. Information Systems Frontiers,2009,11
(5): 523-528.
(7] A%, B REAME T AR H O R A BT e s - [T ],
HL &, 2014( 10) ; 53-55.
[8] SMITH P J,VIGNESWARAN S,NGO H H,et al. Design of a ge-
neric control system for optimising back flush durations in a sub-
merged membrane hybrid reactor [ J ]. Journal of Membrane
Science ,2005,255(1-2) ; 99-106.
[9] SMITH P J,VIGNESWARAN S,NGO H H,et al. A new approach
to backwash initiation in membrane systems[ J]. Journal of Mem-
brane Science,2006,278(1/2) ; 381-389.
[10] YAACOUB J P A,FERNANDEZ J H,NOURA H N,et al. Security
of Power Line Communication systems: Issues, limitations and ex-
isting solutions [ J ]. Computer Science Review, 2021,
39: 100331.

[11]  TH&ME. FET Linux RET 0w Bt [T]. B PLl,
2015(4): 9-11,16.

[12] AHMAD S,SHAFIE S,AB KADIR M Z A. Power feasibility of a

low power consumption solar tracker[ J]. Procedia Environmen-

tal Sciences,2013,17; 494-502.





