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Research of plug-and-play operation and maintenance technology for
random power based on internet of things

LI Xianwei, WANG Wei
(XJ Group Corporation, Xuchang 461000, China)

Abstract: To solve the operation and maintenance difficulties due to large-scale random power access and widespread
distribution, this paper proposes a plug and play operation and maintenance scheme based on the internet of things (IoT).
The scheme adopts mobile internet technology and geographic information technology, which realizes the plug and play
of equipment operation and maintenance, and accurate positioning of the real scene. The warning expert system based on
four dimensional health assessment model of maintenance can find the hidden danger early and give safeguard in advance,
which can well meet the need of operation and maintenance for random power.

Key words: random power; internet of things; geographic information technology; plug-and-play; health assessment

model; early warning expert system

0 3l

RWRLEGE . ATFREER R NIRRT RFEA JE )
IREOKR, WIFEREIR. fERE. LB S K
W ASCR A BEHIME . BeahPESSER OF A A
IR QK PET BEM SRRy “ BEALIE LI (il 1
PRy, RN BGHOR R, BB G WA GE
SO GBS w0 AL IR, B E A s SR,
UK B Ak RN 565 THARHS BB A5 BA AR 11k
WIECREAG T IR, AR N A%
Ay ERGEM AR, KYWNAER, HATHEE
ATHAGESS, SEOL TR AR PO sEAL. JBER.
PRI — R g

A SRR B AR S R L LIS R A T e A1
gitr, $RM TR K BENLYE B dERR Ty

BEEWHE: BXRAEAKAKAHARAALAZFLAR
(NY20150302)

AR RS RIS KUBIRABR Hshi bk
AR AL fififiE 78IRS AT B |
fr 42 o A1 37 X N B 1
AU GERR Dy B L
B 1 BEAEETR

Fig. 1 Random power

5o WA BB T YR I RIRRL Y, AENE SN
HER 42 DB LVE PRI A B 13 AR DL, JF
AR B 26 (I8 RO S B S BEAT VAL I B ik
Ir4Ey, PR IEFBATI A, R Se B i A




ikt %

BET Wk (v BE AL PR R4 B I8 G AR 7 AR - 113 -

R st qe iR, RIATISHER N, $
SiiRyIN G SR ERE VA

1 BEHLIE IR Y 5 Y EK

1.1 FEHLIE RS D

BE L L5 G AN G 2R 213 % Be AT K Y
IEWREIBTT, ERRBSITHA. BRNE
DA e 28 W s, W0 St )5 Bl 3 O0yd Hose vt [m]
W, YRS, Pl el A,
W32 Al iR O FEL Y R s, I e T A
RARERE LR N, 32 R SN L Y PR A L 12k 5
FH P (TR) A AR R B A 3 M ) 5 o 5y L Y 1) 22
PRI EENE . BENLE IS AT 4E S AT B YR
1 A AR KI5

Bt B eI AN A J%,  BEALME F Y N 1 2%
(A R BRI K, MBS T A 7 5 e, JEaE A
T MBS i B a8 s e 7 AN IE LR R, 3R
PN BRI 2 S, YEBAR T, BYEAKEANE, ANRE
A AR B L H Y R KPS,
1.2 $ERR AR

WIBE G — D RBRE AL RS AR KA P25
5 AEbs s 25 DL bR A I 15 e B AR B A%
s ARt IRrI SN STV L YN GRS NN S
W G Gk M T ) — AN BRI e M 4 o TR I S
SEIWI S 2 8. NSYZ M HIBE G B4, fe
E BRI DI A8 2805 R BE A BN AZ O I AL IR 1
PS5 RS, i 2 o A e A A

S BbR2E
15 155224 .

i 5 4T

B BN

AR

& 2 HEK MR
Fig. 2 Model of internet of things
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center of random power
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Fig. 6 Positioning schematic of the equipment

location of random power access
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Fig. 7 Schematic diagram warning assessment model
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Fig. 8 Electronic schematic diagram for equipment operation

and maintenance of random power access
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Fig. 9 Flow chart of maintenance strategy

PR AL RIS AR, BEAT R PIAL T P Al

Yete, BB TARIBENLIE R IR A B i 4

KHEWRE, RmBablE IR r s ek, BAE

Z HIHE

B3k

(1] B/NER, sRAIK, REA, S BE A6 (1 s v v

H PR RWITUI]. BRG], 2013, 41(9):
137-141.
HUANG Xiaoging, ZHANG Junyong, ZHU Yusheng, et al.
Research on monitoring system for power transmission and
transformation equipments based on IoT[J]. Power System
Protection and Control, 2013, 41(9): 137-141.

(2] EWH, WL, R, S5 o o AR AR

HL RS TE]. B RG], 2013, 41(13):
82-87.
WANG Shao, JIANG Zhuohan, ZHU Jiangfeng, et al.
State estimation of distribution network involving distributed
generation[J]. Power System Protection and Control,
2013, 41(13): 82-87.

(3] Zard, wlosBe, 2ihge, & e kgl

FEARVNI]. B RSERY S5, 2015, 43(22):
35-40.
QIN Hongxia, WU Fangying, PENG Shikuan, et al. New
technology research on secondary equipment operation
maintenance for smart grid[J]. Power System Protection
and Control, 2015, 43(22): 35-40.

(4] B PV, VE T, A RZX R I Bl i

HLPE RGNS IR RGO 10,
2014, 42(11): 142-147.
LU Ying, SUN Shuming, WANG Ningbo, et al. Study
and development of on-line cascading fault early-warning
system for large-scale wind power base[J]. Power System
Protection and Control, 2014, 42(11): 142-147.

(6] Zbak, Exad], #h5, 55 2 aEUXE IR st TRk

LR R IREG T FE[T]. s R GEORY S T, 2015,
43 (21): 13-19.
LI Shaolin, WANG Ruiming, SUN Yong, et al. Analysis
and experiment research on islanding behaviors and
detection strategy for dispersed wind power[J]. Power
System Protection and Control, 2015, 43(21): 13-19.

(6] ZEANZE, 0K, SWIH, S5, 100 2 AE B R ARG Y
Koy 55 N T 5 € WEFE[0). L0 R G fR 4 #2011,
39(20): 52-58.



ikt %

BET Wk (v BE AL PR R4 B I8 G AR 7 AR

- 117 -

(8]

[9]

(10]

(11]

(12]

[13]

[14]

[15]

[16]

GONG Gangjun, SUN Yi, CAI Mingming, et al. Research
of network architecture and implementing scheme for the
internet of things towards the smart grid[J]. Power System
Protection and Control, 2011, 39(20): 52-58.

N, EHIP, E9e5), A S oA AR R 2R H
W R [T]. WL RGORYT S, 2014, 42(2):
56-62.

SUN lJie, WANG Zengping, WANG Yingnan, et al. Service
restoration of complex distribution system with distributed
generation[J]. Power System Protection and Control,
2014, 42(2): 56-62.

i, SR, TR PHRIAE L) R S8R T 2
U] HARGRIS3H], 2010, 38(22): 232-236.

LI Xun, GONG Qingwu, QIAO Hui. The application of
IOT in power systems[J]. Power System Protection and
Control, 2010, 38(22): 232-236.

XA, PR ADGARTF M BB Kas 47 S 4E 9 (0], w)
FRAREYR, 2012, 30(5): 125-126.

LIU Xinchun. Discussion on the operation and maintenance
of large scale photovoltaic grid-connected power plant[J].
Renewable Energy Resources, 2012, 30(5): 125-126.
Ak, WAIE, S5, A RADGR RIS B
BATHE 2 R[T]. KBARE, 2014(3): 52-54.

FEREEE, VUL, Db 9 5 2 38 A o R4 B SR
Y. 1 B3k AT, 2013, 33(7): 105-110.

HUO Qunhai, TANG Xisheng. Plug-and-play technology
applied in microgrid and utility grid[J]. Electric Power
Automation Equipment, 2013, 33(7): 105-110.

TOMEE, B, SRR, PR R RO R T VA
PERE[D]. L LHIRAAR, 2015, 30(21): 76-81.

HUANG Xiongfeng, WENG Jie, ZHANG Yujiao.
Evaluation and selection of microgrid construction
planning schemes[J]. Transactions of China Electrotechnical
Society, 2015, 30(21): 76-81.

Eydh, A, BN, A A URNC R A PR
KBRS T[], T HR 2R, 2015, 30(21):
67-75.

LI Zhenkun, ZHOU Weijie, QIAN Xiao, et al. Distribution
network restoration and black start based on distributed
generators[J]. Transactions of China Electrotechnical
Society, 2015, 30(21): 67-75.

VRN, BRTCHE, BEHk. L TRBRAERFIEIER XLPE
J1 WL A5 A VEAR (D). B T E R 2R, 2014, 29(12):
268-276.

XU Gang, TAN Yuanpeng, HUANG Lin. Low-rank matrix
completion based lifetime evaluation of XLPE power
cable[J]. Transactions of China Electrotechnical Society,
2014, 29(12): 268-276.

DR, MRk, WROGER, 38N A A R R AR
it R A IA5 BB, W) R G BBk, 2010,
34(8): 97-100.

[17]

(18]

[19]

[20]

(21]

[22]

(23]

LUO Yi, SHI Lin, TU Guangyu, et al. Microgrid common
information model applicable to plug and play feature of
distributed resources[J]. Automation of Electric Power
Systems, 2010, 34(8): 97-100.

i, BB, BT R EAOIRS VA CIM A
HIWFFE[N). BHE I, 2014(7): 248-249.

WANG Bin, ZHAO Wanting. Research on CIM model of
assessing the health status of substation equipment[J].
Science & Technology Information, 2014(7): 248-249.
S AR HERA VG TR S N TG, v SERLI
Lisihl, 2015, 17(12): 2345-2362.

WU Bo. Research on methods and application of health
assessment[J]. Computer Measurement & Control, 2015,
17(12): 2345-2362.

SKER, Brurtt, AN, S5 B0 L A AR

RN T S WEFE[0]. M R GRS 14, 2015,
43(15): 67-72.

ZHANG Yue, YANG Fenyan, ZENG lie, et al. Research
of distributed generation optimization planning for active
distributed network[J]. Power System Protection and
Control, 2015, 43(15): 67-72.

TRR 4. XA 58 LT b T L5 12 W T 93 [D]. b
A AR, 2014,

XU Tianjin. Research on early fault warning and
diagnosis of wind turbine gear[D]. Beijing: North China
Electric Power University, 2014.

. ML Bk JEAE SR RS [D]. B
bR, 2013

LIU Jia. Research on maintenance decision support system
for wind power equipment[D]. Beijing: North China Electric
Power University, 2013.

FRO. FE TR EEE BT A R LALIR A YR 1B Y skt
Fi[D]. dext: Hdbri )Rz, 2014,

WANG Chengcheng. Condition-based maintenance
decision-making research of wind turbines based on
reliability analysis[D]. Beijing: North China Electric
Power University, 2014.

MR . FL I BRI B SRS I E5E[D]. M 4
R TR, 2012.

gt HEF: 2015-09-10;

& HHA: 2016-03-21

1EEEN:

Zgk4h (1982-), B, Ald, TAF, NEEHZH5EHE

P 534l oA X IRBENBS R WA I 4EATF 7 @ 1)

AF7.; E-mail: xianweil@139.com

I 41978, %, AF, HAIERF, AFELHZ

SR B 324 5 A N IRBABME RALE =B T75F 7
) 49 AR 5

(¥ &)



