%46 % 55 13 ) €0 ERBEY D %A Vol.46 No.13
201847 H1H Power System Protection and Control Jul. 1, 2018

DOI: 10.7667/PSPC170943

WMRERM, A BRI AN T AR B
JEAILE, HREE TRl AR REYR,

ET SRR ZENT BT % Rt

FORS, FHAE, BRES RER, KB

1. FH B E DA RG], 7 Fg 461000; 2. B & AH R mA RS, T dx 210000)

WEE: 7o i PR g AT IR R o 78 W T IR AP tH Sk H S 3G v, 3378 A R 78 & R 12 Ik 512
YR BFRW I T A O R R A R R R R, AR e FAT ML IR R SR 78 L T A YA
SRIEDy, $RH T 2GR 2L R AR FE 4 R AU T MM FRIZ g R %), WIREYE RANIE T,
AR KSR R AV R AT 47K, B 4EA 5 A2 N 53 (AT 4 BT LA BIE s, RINSTRE N R
KB4 RAT B, ASUE IR AE BRI . Z RS T S IGIEE 2VEXT Ty W is 4ER 18 N\ 53 PE 20 e A
RIEEE, $E—Fhmr it &, LA AR, AR RS AL .

KR wREMERIZW; ATRIRA: wRiEdE; Seaeh sk, T

Design of long-distance operation and maintenance system of charging pile
based on Manhattan distance method

GUO Wei', YIN Xintao', WANG Junxia', ZHU Yixia', XU Shiming’
(1. XJ Electric Co., Ltd, Xuchang 461000, China; 2. NARI Group Co., Ltd, Nanjing 210000, China)

Abstract: The development of charging users and charging industry demands the high requirements for the maintenance
of charging equipment. The operation company is particularly urgent in the failure diagnosis, and also in operation and
maintenance management with the charging equipment. In order to fit the requests made for the equipment maintenance
by the charging users, and deal with the stress to equipment maintenance brought by the developments of charging
industry, a system of long-distance operational charging pile which is based on the Manhattan distance remote
is proposed (hereinafter referred to as long-distance operational system).The establishment of this system can greatly
improve the operation level of charging pile. The behaviours of operation and maintenance personals can be controlled
efficiently, and at the same time, the inspection results of the maintenance personals can be recorded, which provides the
effective basis for performance appraisal. For this system is based on the contrastive analysis above the Manhattan
distance and the distance that is between the staff and accident locations, it can not only provide an efficient solution, but
also economize the human resources and collocate the resources rationally.
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Key words: long-distance fault diagnosis; task distribution; long-distance operation and maintenance; Manhattan distance

method; charging pile

geih, JEBATN A Bt 14.1 754,
HATRPTHEeR K2 1688 A, FLR FH KR,
X 78 R B PR i S PERESR Y T S R R K

53— J7 M, 8RB 4E R ML 55 7E R L b T
VIR NS, BEARECR H 3%, MR T2

515

RBRZEDFISAR, AT HF LA SR N IR A A JRE 1)

LRI PRI HRIR

]z, Dk, Al SR AR REUR
R EEEAD . BUEE 2016 4FIR, A4

HEEWMHE: BRELAALTRRE K8 (2016YFB0101800)

Wi, g GO T N T WA i is 47 5C
FRASKE '™, 78 HAEE S  AEURY U LA it
<, Rt aREEp 2 E, B, =rRah
BB AE KPR et 78 S R RE IR L 28 2 1



?Iz ﬁ’ %

BT S 2 0 7 PR FE Y R ST B - 135 -

A SRR T @ i WEE A B FE R AR R
HERI TR A S SBT3, $2H T Fof
FE BRI R da o ik SiRe s B an el AE B 4%
PEIER L, R RBRBE Ry TARRLER, AIs YRk
A, IFRERIAEAR T 52 A7 288 HL A BRI 2 1 vl &
WA AT 55, SRR BRI %, AT
IR BISEBEARAL I A i K

1 FERMETEETYERFEFK

1.1 FEEBME4EFEK

FEIE L4, R SRR (R 45 45 R
%, FHBALER R R RS AT, BFAR
TS 78 AR L2 A AT Y. MR R
DX A IR 55 DX A58 T o AEURH 2 g ) At B 2
Tk, 78 FEAE ) BILES RS S 4 il B s ok 2 3
KATN TR R, RN, & iR
1B 55— ZR A ME B 1 AE R 78 rL st i 3 (1) A e

Bl AR AT R RS, T3 78 b is 4
k55 e skt H 23 e T, ibiE gk N 1R 65
W, an AR R E S YRR S TR KO B RIEE A
Koy A alb g M s Bos T f gt T SEOR R, X e
RIS IAE N T T B is iz, fdis g
%5772,
1.2 BN REZEK

ST HEr e s gE e B Ip, S A B AL
R, NRAR R, —&PE4EtE AR
AR A F I AE 55— I ()R A ik badi . FRUK, BEFRR
SRy B Y NARIE A 08 NI eees a5 A [E1):
T BN TR IIR R o PR, BN SS R4 H K
FAREEN T HMECLGERE, TAFE BRI, TTRESIE K
BYE I Befa, 1IBYECK N RS 4EF B A
) TAER IR, XA S il iz 4 N 51 T
YERIE SRR K, I BRI 20K 5 i .

BT FIRRIRTER, AR R T 2 s i
ERERRIE Y RS R T 5, Kl i is Y
RGNER S TR, e R EfisgE, 128
Y4 N L SOs iR iE N 0L (R AR RN S RS
N GO J7 773K
2 IMESHRFAREIT
2.1 2KB#R

RS Y R G FE R 78 H R GRS Flas 4 N
TR GHAR DT, e T Jos 4k = R4
YO NE RS —Hun 8RN RAIs 4t 1
A B APP [ = S8R FE W s is A o 7 28, T 2
7o bR I S is 4R N T K

2.2 BERESTHRILARFEAEKIT
221 A%

LRRIBYE R G ALHE T P 5 i 2R 3l iy P 2
RN ZE . P Euie s — i 6 8 g0
V-, B iRis iR & A il APP. 4 GPRS/
3G/AG M 4T I RN 78 H BERAT A, SR ARYE 78
FHLRE A A\ IS, e B O 78 L T Mt e N iz
PB4 RS, WK 1 PR,

@ @I wﬁ;ma T Bt

>
~
e Ol

Wb r
@ @ i KK APP
N}

kT <

SIS . IR
‘

)

o

B 1 ZiRcHRFERREITAE

Fig. 1 Overall design scheme of long-distance operational system
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Fig. 2 Hardware architecture of long-distance operational system
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Fig. 3 Software architecture of long-distance operational system
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Fig. 4 Manhattan distance method diagram
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Fig. 5 Schematic diagram of personnel selection

WA WA, BT LTRSS A1 3BT S5 3 XA
AR R, PSR N 5L, THEXS LR R, ik
PR, P A2C5+C5B2+A4C6+C6B<A4B2+
A2C4+CAB1, #iMT, Ik Ad 38K BIHT1E B #EhiAtL,
UR A2 SR 1 ATHE B2 WA AL o« 2E X AELE 1 i

[, HX P TE 25 RS BN, AT A M X
A DL
2.3.2 mRiE Yy ik

TR IE YEF- 5 SN 78 PR AT /S EOPE (A5
AR T RAE AT S A I, — BRI B4
SRR, n ARSI AT R AR B2 L
Fic; JERLEAE APP (5 A7 D AEA I A5 384G B3 (R A37
SERIE R i U R T N S R IS\ A AR S
AL b A LB A4 (ARG FEC AT S AL A o P e T 9
Bl ORISR T ) HE S 2 Az 4 8 N B3 B 5 485 45 1
APP LG5, JF s s, AN bzl
R vl w5 AR R b e B REA TR B b TAE,



5ok, 2 BT B R T e I B E 4k R AR - 137 -
7 SR AR R A, S A B TR
AEI . VI 6
o
A2 e Wb B

RO A G i e A=

f&/ b H‘J'—I—)L'; I

aTiE, JF T

AR e
g (e = Ytk

| FRgEESE |
=) s S

-

AR

TR LS
ES Il
3 i

6 TITITLE-HE - EE ISR IZE
Fig. 6 Remote operation and maintenance-testing-

dispatch-overhaul method flow chart
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Fig. 7 Schematic diagram of real time management
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Fig. 8 Function design drawing of long-distance operational system



-138 - ® LRGP B R

e U N JR AP R (R SN S
N4 473 H
4 EREERGHIRER T APP (F5 FRAREIER IS, Hil, RS
T REMEG R, R EANERE R,
B LT . A, A 5.1 EEAR APP

B, 1Bt APPRAESL AL 14551, B4k 4k APP FLHE RS KK 9 FIE 10 s,
SPE AL P A R SRR . DA B i e
SR, JB Yt APP R SEIN U ), B pe—
S 1—3% 3 Fias. Pl
F1 RRESRENIES o
Table 1 Charging information model data sheet Z;”ﬁ;]] 22::2::
B R LS e et e
CP_ID 7 HAE ID NUMBER(10) PK
CP_ Longitude ML e
CP_Dimension L HNELR NUMBER(10)
CP_Realtime Data 7 FLE SIS £ INT
%2 WRRIEEEEKER Q2 @< 9
Table 2 Fault information model data sheet 9 APP “FmY” Hm
AR LR Hgn e it Fig. 9 "my" interface of APP
CP_ID 7o HAE ID NUMBER(10) PK
CP_ Type Fo R
Alarm_ Type A Y NUMBER(10)
Alarm_StartTime | ;}" msamen
Alarm_Level kLR ) N
Alarm_EndTime 56 AEE I (1] =TS
fivg ) iy D
%‘% 3 J'E|\I1-_E‘= l%‘*ﬁﬂ;&*&% TS TR Bl B
Table 3 Employee information model data sheet @ mein
LR VR Hm g g - i
APP_ID APP_ID NUMBER(10) PK ® wauEsy
Name NO AEE I -
APP_Longitude ~ APP ifE4:Jf  NUMBER(10) o 7
APP_ Dimension APP Ji{EL % e @ F
Busy pri | 10 APP & 7™
Achievements R LLERSE Fig. 10 Task interface of APP
=10 \i 2 kY i F PN = = ok
5 MIZIEHERGHITNRER F 5.2 MIBEHRL
Hi, afsd RO A RIS, s KL RIS 4 RGE T s ) 11 A 12 s,

1 RREgERF IR ORE

Fig. 11 Remote operation and maintenance system monitoring center interface



- 139 -

B 12 mizizE R G EiE O R E

Fig. 12 Remote operation and maintenance system monitoring center interface

6 LHitSRE

ST B B S A B A RGOR
L ATTREIOHAR, el — M 2 RS S e,
SCOLT 8 MR TR B R R . R BRI T
Pk,

1) R A ZD M SABTER, e T At ki
2 e ORI R SRR A, 8 o R b
SRR KT, KOG BV s b i
UK, XEEAE A RS A BT LT LA
1S

2) YU T B R - K- R
VURE, Ve TAEZ BT, IR AEL.
IR RIS, KA TIEME, WIS T %
fh BN T 4B T

3) ML RGBS T RAFH R A%
Bi, TS A R B T . B R
GENHE 3 53 BT B, 60 AN T
AU TR

ST B AN BT RS R, i
RS RGN, WA KIR B AN A S
YT, RHELEA 5K A BT T LA 5
FHO BT, RS R 50 R 75 b
SR RN, AT TR, A
WNSIST, I RE - K- R (R (2
i,
B2 3k
(1] Z=mRfh, 0. 5T MM B AL h Js R G R A iz

ek R TT ZHESEI). BOT RGE R 5, 2016,

(2]

(3]

(4]

(5]

44(16): 112-117.

LI Xianwei, WANG Wei. Research of plug-and-play
operation and maintenance technology for random power
based on internet of things[J]. Power System Protection
and Control, 2016, 44(16): 112-117.

ity . RER B UK Y SR AEAE 78 A IR R[], I
IFHBE, 2016, 35(4): 201-204.

JI Haichen. Energy internet thinking application in
charging piles industry[J]. Shanghai Energy Conservation,
2016, 35(4): 201-204.

Pedindh, WA, FFF, & LTI A s
Z HAnib b sm B g ()] B R GRS,
2016, 44(1): 17-23.

TONG Jingjing, WEN Jungiang, WANG Dan, et al
Multi-objective  optimization charging strategy for
plug-in electric vehicles based on time-of-use price[J].
Power System Protection and Control, 2016,
44(1): 17-23.

EAER, Bk, E2O06, 55 BN R A AT %
5] 5 RBARSE B, 2011, 35(6): 58-61.
MENG Xiangjun, LIANG Tao, WANG Xingguang, et al.
Design and implementation of electric vehicle intelligent
pile[J].
Informatization, 2011, 35(6): 58-61.

REHE, LR, L0, 55 HaFE AR £k
EEARGUOT S LI B RGRIT 5 2016,
44(10): 91-97.

ZHU Yixia, LI Hongxia, SHI Wengiang, et al. Design and

charging Information  Technology  and

implementation of electric vehicle charging service



- 140 - €0 RGP B M
flexible management system[J]. Power System Protection TH HAzhk, 2015, 41(11): 52-55.
and Control, 2016, 44(10): 91-97. CHEN Jiange. Particle velocity detection technology
[6] RN T fiff 7 FL ki 32 4 200 0 (1) 75 K TR %2 3 I [EB/OLY]. based on Manhattan distance method[J]. Industry and
[2017-03-03/2017-09-11]. http://www.sohu.com/a/12775 Mine Automation, 2015, 43(11): 52-55.
4773_463652. [(12] Z=JeH], ANIEEE, SE/NA. 2T % R i I R 40
Depth understanding of the charging station operation Mk 5L ] HENL LR S %l 2016, 37(2):
and maintenance instructions six important matters 556-560.
[EB/OL]. [2017-03-03/2017-09-11]. LI Guangming, SUN Yingshuang, DANG Xiaojuan.
http://www.sohu.com/a/127754773_463652. Design and implementation of remote monitoring system
(7] 2%, MHl, Bo0T, & BeeR g LR gis based on Android[J]. Computer Engineering and Design,
Y R RSB RIS I[T]. W) BBl %, 2016, 37(2): 556-560.
2016, 36(7): 163-175. [13) ik, R, D4, 45 M kiR N 2
DU Jun, YE Xiang, GE Liging, et al. Key technologies of B, M RS A BhK, 2014, 38(12): 100-106.
online maintenance system for relay protections in smart YUAN Hao, QU Guang, ZHUANG Weijin, el al
substation and its implementation[J]. Electric Power Discussion on condition monitoring contents of
Automation Equipment, 2016, 36(7): 163-175. secondary equipment in power grid[J]. Automation of
(8] A, FEIEF, /AAerE, S5 TH N B Ak Rk 7R LR Electric Power Systems, 2014, 38(12): 100-106.
WS ARAS LB A B A VA S N AT BB RS H3) [14] ¥R, M7, ATUIE, 55, RSV TSRS R et
1k, 2017, 41(9): 123-129. REFRN]. BN RGHY 5%, 2013, 41(3): 140-148.
WU Yuechao, ZHENG Nanxuan, SU Huajia, et al. Smart MA Lingling, YANG Jun, FU Cong, et al. Review on
hydropower station oriented real-time automatic approach impact of electric car charging and discharging on power
for on-line monitoring states and its application[J]. grid[J]. Power System Protection and Control, 2013,
Automation of Electric Power Systems, 2017, 41(3): 140-148.
41(9): 123-129. [15] 7338, WP A is e s KA Bt 5 N ],
(9] W, WROVEE, BRI, 5. HE3NVRZE 7ol AEA et HNEGHEBEHAK, 2014, 12(2): 109-114.
R T DG B ) T S AL [T]. B DR AR, SHOU Zeng. Design and application of dispatching
2014, 29(8): 1-10. automation operation and maintenance supervision
XIAO Xiangning, WEN Jianfeng, TAO Shun, et al. Study system[J]. Electric Power Information and Communication
and recommendations of the key issues in planning of Technology, 2014, 12(2): 109-114.
electric vehicles charging facilities[J]. Transactions of WrFs B ER: 2017-06-23: 1EE HER: 2017-10-11
China Electrotechnical Society, 2014, 29(8): 1-10. {EEEN:
(101 A4cilidili. S T 28 5 3 F s 4 % 8 R T 9 5 e [J). 3 R (1988—), &, Hit, EBAFLHAELKRE
45 Bk, 2012, 10(6): 16-20. FEAR; E-mail: xjtc_guowei@]126.com
XU Peipei. Research and design of remote operation and FHA1986—), F, M, ERMFEHAFAHRE
maintenance management system for desktop terminals[J]. % RAFA; E-mail: xjte_yinxintao@126.com
Electric Power Information and Communication EREW9T8), Jo, AL, TR, TRHMTTOH
Technology, 2012, 10(6): 16-20. A, A F4t. E-mail: 573947709@qq.com
(117 WA Pl T 12 WA 189 925 1 ORI R A 0 B AR ). (R# ) 249)



	DOI: 10.7667/PSPC170943 
	基于曼哈顿距离法的充电桩远程运维系统设计 
	based on Manhattan distance method 
	[1]  李献伟, 王伟. 基于物联网的随机性电源即插即用运维技术方案研究[J]. 电力系统保护与控制, 2016, 44(16): 112-117.    
	LI Xianwei, WANG Wei. Research of plug-and-play operation and maintenance technology for random power based on internet of things[J]. Power System Protection and Control, 2016, 44(16): 112-117.  
	[2]  姬海臣. 能源互联网思维在充电桩行业的应用[J]. 上海节能, 2016, 35(4): 201-204. 
	JI Haichen. Energy internet thinking application in charging piles industry[J]. Shanghai Energy Conservation, 2016, 35(4): 201-204. 
	[3]  佟晶晶, 温俊强, 王丹, 等. 基于分时电价的电动汽车多目标优化充电策略[J]. 电力系统保护与控制, 2016, 44(1): 17-23.  
	TONG Jingjing, WEN Junqiang, WANG Dan, et al. Multi-objective optimization charging strategy for plug-in electric vehicles based on time-of-use price[J]. Power System Protection and Control, 2016, 44(1): 17-23.  
	[4]  孟祥军, 梁涛, 王兴光, 等. 电动汽车智能充电桩的设计与实现[J]. 信息技术与信息化, 2011, 35(6): 58-61.  
	MENG Xiangjun, LIANG Tao, WANG Xingguang, et al. Design and implementation of electric vehicle intelligent charging pile[J]. Information Technology and Informatization, 2011, 35(6): 58-61.  
	ZHU Yixia, LI Hongxia, SHI Wenqiang, et al. Design and implementation of electric vehicle charging service flexible management system[J]. Power System Protection and Control, 2016, 44(10): 91-97.  
	[6]  深入了解充电站运维须知的六大重要事项[EB/OL]. [2017-03-03/2017-09-11]. http://www.sohu.com/a/127754773_463652. 
	Depth understanding of the charging station operation and maintenance instructions six important matters [EB/OL]. [2017-03-03/2017-09-11]. http://www.sohu.com/a/127754773_463652. 
	[7]  笃峻, 叶翔, 葛立青, 等. 智能变电站继电保护在线运维系统关键技术的研究及实现[J]. 电力自动化设备, 2016, 36(7): 163-175.  
	DU Jun, YE Xiang, GE Liqing, et al. Key technologies of online maintenance system for relay protections in smart substation and its implementation[J]. Electric Power Automation Equipment, 2016, 36(7): 163-175.  
	[8]  吴月超, 郑南轩, 苏华佳, 等. 面向智能水电站的在线监测状态实时自动巡检方法与应用[J]. 电动系统自动化, 2017, 41(9): 123-129.  
	WU Yuechao, ZHENG Nanxuan, SU Huajia, et al. Smart hydropower station oriented real-time automatic approach for on-line monitoring states and its application[J]. Automation of Electric Power Systems, 2017, 41(9): 123-129.  
	[9]  肖湘宁, 温剑锋, 陶顺, 等. 电动汽车充电基础设施规划中若干关键问题的研究与建议[J]. 电工技术学报, 2014, 29(8): 1-10.  
	XIAO Xiangning, WEN Jianfeng, TAO Shun, et al. Study and recommendations of the key issues in planning of electric vehicles charging facilities[J]. Transactions of China Electrotechnical Society, 2014, 29(8): 1-10.  
	[10]  徐沛沛. 桌面终端远程运维管理系统研究与设计[J]. 电力信息化, 2012, 10(6): 16-20. 
	XU Peipei. Research and design of remote operation and maintenance management system for desktop terminals[J]. Electric Power Information and Communication Technology, 2012, 10(6): 16-20. 
	[11]  陈建阁. 基于曼哈顿距离法的颗粒流速检测技术[J].  工矿自动化, 2015, 41(11): 52-55. 
	CHEN Jiange. Particle velocity detection technology based on Manhattan distance method[J]. Industry and Mine Automation, 2015, 43(11): 52-55.  
	[12]  李光明, 孙英爽, 党小娟. 基于安卓的远程监控系统的设计与实现[J]. 计算机工程与设计, 2016, 37(2): 556-560.  
	LI Guangming, SUN Yingshuang, DANG Xiaojuan. Design and implementation of remote monitoring system based on Android[J]. Computer Engineering and Design, 2016, 37(2): 556-560.  
	[13]  袁浩, 屈刚, 庄卫金, 等. 电网二次设备状态检测内容探讨[J]. 电力系统自动化, 2014, 38(12): 100-106. 
	YUAN Hao, QU Guang, ZHUANG Weijin, el al. Discussion on condition monitoring contents of secondary equipment in power grid[J]. Automation of Electric Power Systems, 2014, 38(12): 100-106.  
	[14]  马玲玲, 杨军, 付聪, 等. 电动汽车充放电对电网影响研究综述[J]. 电力系统保护与控制, 2013, 41(3): 140-148. 
	MA Lingling, YANG Jun, FU Cong, et al. Review on impact of electric car charging and discharging on power grid[J]. Power System Protection and Control, 2013, 41(3): 140-148.  
	[15]  寿增. 调度自动化运维监管系统的设计与应用[J]. 电力系统与通信技术, 2014, 12(2): 109-114. 
	SHOU Zeng. Design and application of dispatching automation operation and maintenance supervision system[J]. Electric Power Information and Communication Technology, 2014, 12(2): 109-114.  



