2L ) B ) B € L S

LI L

«doptrn

71

~ L B L

ar

sl

Ja 0o bbb diEr A

PEZOEB T #EE)HNEFERREET

PEZAKHFCKREIR)KRH

|
=
1[4
5]_9_3‘
K
H:I_
J:H_
(@)
S
2
H:}_
D
S
K

PEBEE

TELECOM POWER TECHNOLOGY

LY X A0E Wt

Wisk el S22y

ISSN 1009-3664 CN 42-1380/TN PEEXERTUERNERATEE HRXEXXERLXRBRATLR

P1 | TEHIGBERRAHIXERBAZSHAHR
P30 | EF PIC BEHAREE hEREFEBNIRIT
P78 | 5G HibtHeBSIBERCEEBPITTRAIRLT

10101010101101010101010101¢
101010101010101010101



TONGXIN DIANYUAN JISHU

CIGA A AT X

TELECOM POWER TECHNOLOGY
FRF 1984 F¢1F)
2021438 £38% H6H MBE 22288

EEHBA PEERE BRI R A
ESEGL: RO R A RA T
GABHAR: RIS SRR A PR A
DRI BBAE: oy i b B 55 PR )

HESEME: KAE
RESBIEMRE: HAE B OH OESS AN
RESER (BRUEREINHF) -

I T L5 FBEERELERR MBK
I A PEBHEREERANG NLERELSL ALK
FE)F PEVLRFEA @Bk

FHE MARGFLIAEKRF 81#E

AR EEMEFR #HRK

% B BT KFE HE

A G PR E R R HIRRH T

ek KrAHEXFE Kk, HF

2 F THRF alHKk

REA FAILRF Kt

kel KREMEFAS BT

KiERL PR e ARt R MRS T

Mt P EBAEERNS RABTEY PO HRALEEF
B EPHERE #HR

FhRAR# KR TR LS 8%

RAkBE EBRFEME  FIR

fRiE HHRKF #k, HF

GRE B EPAEKRE #HR

ZEE #EIBRKF K

REE LPHERE HIKR

AT Ak g

Tk #HmkdFEREIRSE Hig

B AN KRE #Hak, HE

eFE RREXRBEEEARAG FHI

FEiF TEELEAELRAFHRAIETS I
HEFE PREANS T2 BTAR

B F APHEAE &, HE

AARE REILKF Hiz

TP ZekKF Hag

WiEHF BB IRFE  HKit

fEZ 3 dfEARERS R

T EZE AT EESIT0HEERITRT
PEZOCHT GfE) HEERCRAT
FEFAAT LR BRI

T infE B BMASFREHT

H X

4 7 A
¢

TRITERAFHKE BBAZEIRARTR
e SRR R OF, ABE, K OR, M, A & ()
BEFXESHMRERR T ENHAR - FE2L £ & FHE, T % (6)
R ARMYL B B IR B SR E SRR R A
.............................. ¥ O, AZK, FIT, FEE, % w%, AmE (10)
BT ULE SIP BYFEZT  covvereeeeemsrmnnnnemnnnnnennnnn 2 pEAIA (13)
ETEMFHEML PID BN EE Bt EiR 7 Rz
- THR%, BmE, # & (17)
MEBEABRTANBALKE B BERAGHR SN
- IR, EEE, A% EXE (21)

#it & A
¢

220 KV GIS i@ &R IEBEPEBE AT oveveeveeeeeens B, BRE, ZAE (24)
HF PIC R E A R LT IR
...................................................... wams, xR, B & BRE (30)

£F LTC3780 MMFF XA BERIAEFF LRI wooverrssonemeess K3 (34)
CESER BN EHE R T IBEIESH - oooveers e JEAF (38)
— BT K XXX R 300 W B DC/DC a8 gt

...................................................... M &, B, & Ok, mfEA (41)
REREANEFLEREREMHARES BT GRIR oo RE” (44)
ASLIFERE] RRRERBGRARREDH oo BRI (47)
BEZE R i K A B R BB IR e oo veeseeresseenesesnneeninienninns FAEHE (50)
ETHEUAMARERE SRR E LRI o oeeeeeeveeeee XEFE (52)
EHER OGBS EM R THIEET IR o . (56)
BT BB R TR AR R S (60)
T T B BB U T B GRIR e eev v eeeeeroeeeeesnns 2 (63)
R TS F IR R AR R B BRI R LA R (66)
BN RGP U BRI BB LAI LA (69)
KR AR AP AR FE RO RE B R A R TSR v eovvveeemvvevensmemensnenensnunnnens (72)
ET8 P A B RS TSR SR v e veeeovmersesersmessemsnnssieinennss 81 A (75)
5G B ER TR R AT REIRIT

.............................. ohody EEA, L M, OH OB, B 5, kiR (78)
ET CPS-PWM Hy % BT TR a2 BT 52

.............................. BIRE, WEE, MEE, #BA, XEL, T F (81)

C iREB AT I TR T v oveveeereererssnensnnsesiesseinnsiesiensesiesnnens i H (84)
— MR R GAESFF R HIE e A fFL X L, BEE BEASA (87)

CRER:- N
¢

©

NFV 5K T G EIHETEAMAT  wovverveereesresseesensnensensenvennenns P (90

(90)
EEEN + BETHHALEEELEIG -ooeereereeesesssisniininnees. T & (93)
RS IR E AR E R e veereerersrrnneresenisinieinininee 1| £ (96)
5G e A ML RIE P T IRIB S ROCARRE B R B ARSI woovveeeeee 0 F (99)
EUHT-5G BYFENV AL R 43R woeveeveeennreeeesnnennensnenenenunenionnennnnenn #argr (101)
Xt 5G 5 VR I AEMEEITUMRGIZIT R A KB ooeeeeee 3 M0 (105)
HT 5G BB SR AR THI BRI R FERIT coeveeeererrsrnneeeneminnnnn Jr42 5 (108)

AV VY. VY. Vs E St B S @ B V. VE Dd SN @X @ B .Y



it
—S—

A D _

NAZ SAZ SAZ _ T =1 >

CONTENTS

Manufacture & Development

Capacity Checking Technology Research of Parallel Battery Packs in Substation DC System
- JIN Lanju, JIA Ping, ZHOU Hongxi, HE Chen, HE Jingchi, ZHENG Yi(1)
Research on Dynamic Thermal Stability Test Method of High Voltage Switchgear
+++ YIN Kuilong, REN Wei, REN Sheyi, WANG Lei(6)
Over-Range Measurement Predicting and Communication Monitoring Software Design for Seismic

Ground Tiltmeter
CHANG Cheng, BAI Ruobing, WANG Weiping, GU Yunhe, ZHANG Lu, DU Ruipan(10)
The Research of Unit Digital Transceiver SIP  «+e+tteeeeeeeeeeeeaeeceeneeeesee TANG Liang, CHEN Lijie(13)

Battery Constant Current Charging Control Based on FUZZY Neural Network PID Algorithm

++ DING Yiming, LV Ruigiang, JIANG Chao(17)
Development and Application of UAV Automatic Driving System for the Transmission Lines Fined
Inspection ««+++eeeeeeeeeeees WANG Chenghao, HUANG Haipeng, ZHOU Haifeng, TANG Guanghui(21)

Design Application
¢

Analysis of 220 kV GIS Equipment Operation Interlocking Loop
---DUAN Wenxue, TAN Wuguang, LI Yongtao(24)
Design of Lithium-lon Battery Intelligent Charger Based on PIC MCU
+ ZHANG Jinsheng, LIU Jiajun, LV Jian, MEI Junfeng(30)
-+« ZHANG Xuegong(34)
Analysis on Influencing Factors and Restraining Measures of Transformer DC Resistance

Design of Four Switch Power Supply for Vehicle Using LTC3780 --

MEASUIEMENt-++++ssseesssresssrsrssssssiiesitienineesinesissinssssssissssensnessnneennneeess. CHEN Dongping(38)
Design of ADC/DC Converter That Can Replace XXX Series 300 W

+» CHEN Jun, CHEN Yu, QIAO Huan, WEN Bochao(41)
Analysis and Treatment on Abnormal Temperature of the Stator Bars Interlamination and the Water

Outlet Of TUrDOGENETALOr +++++ssvesssreessrsssueesunesseiinsisiniiisssisassnessueesnsnannneennnes \WU Duchao(44)
Analysis on the Poor Insulation Condition of Xunfenggang Depot Power Supply Area of Line 6
GU Jianli(47)

HVAC Design for a Large Date Center in Severe Cold and Water-Deficient Area
-+ WANG Guikun(50)
Application of Passenger Information System basic on High Speed Ethernet in Metro Train
-+ LIU Guofei(52)
Design of T-connection Transition Scheme for Double Circuit EHV Transmission Lines on the Same
-+ WU Wei(56)
++ SU Jiangfan(60)

T2 OO OO OO 0000000

Realization of Anti-Interference Technology in Electronic Circuit Design -
Design of Intelligent Monitoring Substation System Based on Internet of Things

- WANG Zezhong, WANG Jun(63)
Design and Application of Relay Protection Secondary Circuit in Intelligent Substation
- MA Fenggui(66)
+ MAO Runyu(69)
Application of Relay Protection Technology in Smart Grid «++«««+eeeeeeeeeeeceeeeeceess YANG Handing(72)

Application of Relay Protection Automation in Power System

Design of Voltage Monitoring and Testing Instrument Based on Single Chip Microcomputer
- MIAO Jie(75)
Design of Intelligent Distribution Unit System for Power Supply Management of 5G Base Station

-+ YE Ge, KANG Xiaolong, MA Qiang, ZHOU Peng, XIONG Wei, ZHANG Yonghong(78)
Design of Multilevel Converter Control Device

+ LI Zhensheng, FAN Jiachen,HE Dongyuan, XU Qunren, LIU Gengqi,QIN Jun(81)

Design of Asymmetrical Directional Coupler «++«+++++ssssessueesserensnessueissenansneenneeanenes LU Hui(84)
Design of A High Power RF Coaxial Switch -+« YANG Qian, LIU Bei, CAO Jide, SHENG Jinyue(87)

Telecom Technology

Analysis of NFV Technology and Network Element Life Cycle Management - XIE Shulin(90)

Internet+ Smart City Public Management Platform Construction ««««s«eeeeeeees - WANG Lei(93)
Research on the Development of Information Networking in Modern Logistics Management

+ LIU Xin(96)
Discussion on Application of Passive Wavelength Division Color Light Module in the Construction of
5G Transmission Carrying Network «+++ssseessssesssrsssussniuissieiensuessueisnnnanneenneeees CAl Yong(99)
Industrialization Application Analysis of EUHT-5G  +++seeeeerreccennecernncccnnnccnnaeeeeeeeee LIN Lixin(101)

Research on System Design and Application Practice of 5G and VR Technology for Vertical
++ GUO Shuai(105)
Discussion on Internet of Things Era Based on 5G Mobile Communication Technology
-+ SHEN Yinling(108)
Research on the Application of Optical Fiber Cable Communication Technology in Modern
-+ CAl Yinggian, GAO Yujun, TAO Na, WEN Liya(111)
Application and Networking Analysis of Optical Communication Technology in Power Communication
System teesssnciiticnniiinicisscnsicncsnnscenee s \WANG Fuan FENG Yanyan CHEN Ruonan LI Zh|(114)
Application of Data Encryption Technology in the Era of Network Communication Security
+ YIN Lixia(117)

Industries -+

Communication Engineering ++-+

Telecom Power Technology
Vol.38 No.6 (Serial No.222)

March 2021

SuBervised:

China Potevio Co.,Ltd.

Charged bx:

Wuhan Putian Power Supply Co.,Ltd.
Edited and Published by:
I

Wuhan Putian Culture Media Development Co.,Ltd.

Post Code:
[

Tel:

430223

i 027-87922692, 87922693

Fax:

M 027-87922716

Published by:
——
Subscription:
—

Publisher & Chief editor:
[

Langfang Bolin Printing Co.,Ltd.

Domestic & Foreign

LI Jun
Executive Chief Editor: SONG Houzhi
Deputy Editor-in—chief: e
Executive Editor: WANG Qian

China Standard Serial Numberinﬂ:

ISSN 1009-3664
CN 42-1380/TN

Advertisinﬂ Reﬁistration:

Wu Market Guangdeng Zi [2020] No. 5

*lssum Date: \\..ch 25, 2021

Price:
—

30.00 Yuan RMB




TONGXIN DIANYUAN JISHU

CIGA A AT X

TELECOM POWER TECHNOLOGY

F AT 1984 f£4IF)
202143 8T $£38% H6H ME222H

%

027-87922692

mF 027-87922693

+ f§ 027-87922722

15527273108, 15827105246

LT AR BB AR FF S XK Tt 20 5o [
T RFH

430223

027-87922716

www.tptpower.com

www.whptcm.com

ed@tptpower.com & ad@tptpower.com
ay txdyjs027@126.com

HARFTESR:
HATESR:
Bl £ %&:
RIEREE:
I & B
B

Zs
s

&

HB B 4R A -
£ H:
W k.

BB 7E:

ISSN 1009—3664

o 48 =.
REREESHBNS o S TN

P& RS 38-371

IHEmEIL . R B (202005 5
HAREEI: 20214E3 H 25 H

KITSEE . ERIIAIFELT

B & 17 TEIREER A RA WA 5 A
1T # &b . EESHERER

rh E BPEHR FUST B ML . http://bk.11185.cn
£ fr: 30.005C

H X

T EZE AT EESIT0HEERITRT
hEZOHT GEE) HEEWRRET
FEFAAT LR BRI

T infE B BMASFREHT

RRBEIRPAAFLBERRNERHAR

<

ST EIRE T BV MG R B RIRIT o oveeee e - HLH,

& B
#NI

e ZEW . OBTE, B OW, XHE (111)
FRBERARERNBERE PRIEAREMSHT
e TAREZ, LYW, BEF, FOF (114)
&R (S T S B BRI BT AR BRI - v eevvervreereremsesesrnensnsenenes FHE (117)
T e S Y S AR S ARG e vee oo rrreeeesesnsnnnnenis e M B (120)
R R E I AR EIB S TS IR F SRR v eerrrerernnnnnennnnenns T {5 (123)
KBRS R B MLEE FEI R R ERAT e coeeeevermeeseeseseeeneen x| (126)
BT TR 5G BRI ARIBRIAMAT vveevveerreersnsesemsnsnseninininnins BT E (129)
BRI ERE TSR RGBER S AT e eeeereeee Bde (132)
B ARIEEE TR ARLA R B e ovevve oo voeveeeeseneennene PR (135)
KRBT B S RIS R GEHIHIER -+ ovververresesnnsnine e ZEH (138)
BT RS MR L RS IS R GE ST v vveerrvveesssenensnenennne BHF (141)
B RS BRI R BB T R oo HEH, RE R, DM (144)
C-RAN A S RIRRTTERYRLETFGY oo evveeerereemssvennnsncnnnn 8 57 (147)
& B Rt
UPS £ BT AR TS SE T L PRTE oeevvvveerrmveesnsnenennenes IHE, %TF (150)
?%"%' 10 kV EEEEM1#EE,W$'&H4JF§£ B PSP ﬁﬁ;g{\: (]55)
e R T R R B E R R T A R o ¥ %, RERF (156)
M AREYIF AT GRARBUFRIL e eoevoeeeemeeereeeees By E, BeE (158)
BRAGT EPHIREFIITET BRI R UEIAR e eeeeereeeeeneen @ % (161)
RMEBAS IR RE R FEE ST S RIHERE - woeeeee e FE L (164)
TS E U R RS BIRRI oo erensnne s # 0% (168)
SR R S B R IR B SEME v vev v eevenessnenennenennnnen 28R (171)
BRI R B ) R G LB TR B Y BAMA v vev v eovvemmneesemenmsennnenneens BB (174)
T AR RBIREIR T SHEREFITT o voeereeeeeee I X REF, RalmE (177)
& X e AR IR ] BB R T BT EN G i e veeveeeonvmnnnevesssnsnnnenenennnns A48 (181)
RLEER R SR E RS A - EHA, ZRE, HwE, L F (185)
BB ST BT QHIIE oevverreerevsnnnssnnennn i 0] 2245 (102)
PRI TR R I TT e e v eeeeees x| g (196)
BIEEITBEIER S RGERRYRIFD e eeeveeeererreserersnnnesnensiin e B E - (100)
T AMLAE T B TE S Y RLR -vevevvvevererenesesnneeesnneeniseniisennnsnenenen 3| (203)
10 kV B ER FE TR AR BREE BRI ARIRAT coocoveermrmmemessmseecsenennennennes AR, (205)
MRRETRENEH MR G E RN DA RERREIHT oo FHE (208)
ZRAT IDC BIZHSEE G EE vovvrvrr i £ % (211)
T [a) EZhEZ R EYIR - I - 787 - (T R AR IR MR SRR 5
~E R, Em Ok (214)
GSM-R 8 R A E AT A MG R TRIZBHZSEMERTT oo B (217)
BRI R R IR IR TR R
s FARE, BAEE, £EA, B OA, B A (220)
E B2/ AbHAESERISFI AR «oovvvveveevnennen MEL, % F, 4 U (225)
TN ARIEME LA PR TR v v evveervesersmensnsestnsinnscntieneens Fir4g (228)
I ERAREIEH BN RFAEGRRFGT oo 1814 (231)
B AR T A RE KBRS e - FBEK (234)
KEAR R AR IR (SR D HGIT G e vrerrerreremrennernennennnn B E AL (237)
B R TR PE S AT S MR GT v eveeveevesvvesemnmesesnneennnnenns BE I (240)
(243)
(246)

‘:F/J\iﬂ(‘,ﬁiﬁ% 1P ﬁiﬁmmgﬁﬁ{{ﬁ*ﬁ*ﬁ

HHEELSH:

CN 42-1380/TN*1984%b*16%248%zh*P*¥ 30. 00%5000% 76 * 2021-06

AV VY. VY. Vs E St B S @ B V. VE Dd SN @X @ B .Y



O INAL

~
—S_—

NAZ SAZ SAZ _ I =1 B> O A = I _

CONTENTS

Research on Optical Fiber Communication Technology Based on Machine Learning
............................................................................................................ CHEN Xiao(120)
Application and Prospect of Optical Fiber Communication Transmission Technology in
COMMUNICALION FI@ld  +++veeerrerrareamenieruierteetieeiietietteteiee et caneetiee e snneeaaeanns FAN Yujun(123)
Application of Big Data analysis in Mobile Communication Network Optimization ++---- LIU Wei(126)
Application Analysis of 5G Communication Technology Under the Situation of Internet of Things
...................................................................................................... CHEN Weikang(129)
Research on Communication Security Protocol Application of Monitoring System in Mobile Cloud
CoMPUtiNg ENVIFONMENL +++++sseesssuessstantiiniiinsttiisistiisst st FENG Huanting(132)
Application and Development Trend of Wired Transmission Technology in Communication
Engineering --- -+« PENG Xianshuo(135)
The Construction of the Communication Guarantee System on the Fire Rescue Scene
............................................................................................................ GAO Jiyue(138)
Realization of Computer Room Environment Monitoring System Based on Wireless Sensor Network
-+« ZHAO Wendan(141)
Data Leakage Prevention Technology in Power Network Information Construction
..................................................................... HAN Baogqing, SUO Jixin, MA Zhongmei(144)
Research on the Application of C-RAN Transmission Technology Solution «++««««sssseeeeees TAN Li(147)

Operation Discussion

UPS Fault Diagnosis and Maintenance -+ ++= WANG Qiuyan, ZHANG Yaning(150)
Methods of Improving Power Supply Reliability of 10kV Distribution Network
...................................................................................................... JIANG Weihong(153)
Research on Electromagnetic Interference of UHVAC Transmission Line to Pipeline
................................................................................................ ZENG Bo,WU Kunlin(156)
Effect Evaluation and Deficiency Analysis of Domestic Sensor Training Platform
.......................................................................................... HAN Lixing, LIAO Jintuan(158)
Intelligent Optimization of Data Caching and Computing Migration in Mobile Edge Computing
............................................................................................................ PENG Zhi(161)
Analysis and Countermeasures of the Abnormal Multi-frequency Points of Civil Aviation VHF
.................................................................................................................. LI Ziyi(164)
Discussion on Comprehensive Automation Reform and Safety Management and Control of
SUDSEALON ++veveerereerarenemnnrerertereietieteeteeeieeae et eeteeeeesesnneesaeeeenns HUANG Wenbiao(168)
Improvement Strategy of Fire-Fighting Electrical Distribution Power Supply System

« LI Haiyang(171)
Influence of New Energy Grid on Power Quality of Power System -+ YANG Junli(174)
Design and Performance Research of Intrinsically Safe Switching Power Supply for Mining
..................................................................... WANG Xiao, YU Zhiyong, DAl Chuangwei(177)
A New Method of Data Access in Power Distribution and Utilization for Distribution Smart Terminal
Unit - - YANG Xuxin(181)
Application of Wind and Solar Energy System in Tibet Communication Base Station
...................................................... WANG \Jixiany XIA Bao[ong’ LIU )(iaoyaoY JIANG Le|(185)
Construction of Smart Grid Cloud Computing Platform GU Wenming, LI Chongxu(192)
Development of Microprocessor Based Protection Hardware + LIU Sheng(196)
)
)

Application of Communication Power Supply in Power System -+ ZHANG Qinhu(199
Application of UAV in Fire COMMUNICAION  «+sssesssessssrsnsetniiininiiiniitinitisnianean LIU Feng(203
Analysis on Line Configuration Technology of 10 kV Distribution and Transformation Project

......................................................................................................... YANG Guibin(205)
Analysis on Start-Up Defects of DC Emergency Oil Pump of Generator Sealing Oil System in

EMETgenCy State «+««+essveesseessttmntiinnttiiit ittt et LI Xiuchen(208)
The Practice and Thinking of IDC Construction in the Cloud Era ««sssseeeseeeeeseeannieannannnas X1Yi(211)
Research on the Coordinated Control Technology of Energy Source Network Load Storage for Active
Distribution Network «ecseeeeeeereiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiea. WANG Jian, GAO Fe|(214)
Discussion on Dynamic Inspection in the Ring Network Scenario of GSM-R Digital Optical Fiber
Repeater --*WU Yunsheng(217)

Design and Selection of Power Supply and Distribution Equipment in Data Center
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ JIA Qiaolong, GAO Shiyan, CUI Guoli, CHAI long, GUO Song(220)
Application Technology of E-Loran / BeiDou Combined Terminal

- TIAN Zhenhua, ZHANG Liang, ZOU Si(225)
Application of Encryption Technology in Network Security Transmission «-«-« WANG Hongjuan(228)
Research on the Construction and Application of Radio and Television Safety Broadcast Monitoring
System YUAN Jianfeng(231)
Smart Grid Big Data Platform and Its Key Technology Analysis -+ GUO Lubing(234)
Research on Application of Data Technology in Communication Network Optimization
...................................................................................................... LIANG Yonghua(237)
Analysis of Common Fault of Communication Power Supply and Study of Maintenance Measures
TANG Mingtao(240)

Discussion on Computer Network Security in Cloud Computing Environment

............................................................................................. HU Fanwei, PAN Juan(243)
Research on Optimization Technology of Broadband IP Metropolitan Area Network in Medium and
SMall CIti@S  +veerereerasensennreruertertierierueetaeteea et eateeeaesesnessanenns HUANG Xiaochuan(246)

Telecom Power Technology

Vol.38 No.6 (Serial No.222)
March 2021

AFIREE]: ATICVFAT P ERR, D, R, R
TR R AR 2L 0, K47, RE PSR4,
A B AR A TR A SR AR AT AP RS AR, W
VEBEARIAE B, WTEBRRNTE I, ATRHoE 42,

I & %5l

DS R AE B R A R A T TR
RIS R EA RAE B
BDUHE R Bl A A FR 2 ] H=




