TELECOM POWER TECHNOLOGY

ROGRLL

W39% B2l MOE 2521

-
=
Mm%
=
iy
LY
g R
R
.
-
;A
: &
X
()
B

ISSN 1009-3664 CN 42-1380/1TN PEEXERTURNERATEE BRAERANUERLZBRERATLIR

P1 | EF FPGA B935EB Mi¥ T EiEiRIZ=HI5 %
P37 | AINEFHFETHR9ZIT ST
PS5O0 | REBEEStBkibtRECIBBRIRESIRIT

S

b R R LU LR B L

71

PXRABRBHNHEEZEXBRES

ar Lot L LIRS JET

Ja0 | 1 JdiT

PERESFS 2019 F10 PV =h=RilE)

191010101011010101010104101(¢
101010101010101010101

Ja0 | =P 1 b Jdip BB



TONGXIN DIANYUAN JISHU

REEEBA

TELECOM POWER TECHNOLOGY

AT 1984 £E1F)

2022 6 AT $39% $F128 2F252H

EEBA: PEERFEELBAARAHE
EMBLL BRI REEARA A

£ 48 1 B -

DU KRB R JAT R A ]

EP R BAGL: sy i bk I 45 A PR

RESEE: RAYE

RESBERE: BFE B F EEE B N
RESER (JRERENHF)

ERM TS5 AAREERRERERR AHK
B PESFHEFEANREIRELL SR
FE)0F FELREA aMBK

FHE MAZRGFLEIRXF 8%

KER EEREFR H

x B BRI LREF Hix

XA & PIRIRE SRR BRI

BeHrk P AEKRF Hix, HF

2 F THRF sl

KER JTARILKF FI

kew KXERMHFAT EL

RiER PR KRR HIEAH T

Bl PEBAZERASREETEF P CHALEES
M B EPHBERE FE

FRAdr KRR TRRLEZR 8 #Hi%

FRAkBE B RFEME B

RiEk FHRXF F&, HF

=B EPHERE HIR

FEE BEIRZKRF HE

AEE PHEKRF #HIR

AT A kE i

FHrmk #HmEEHFERIRF IR

W RMRF HIE, HE

A KRNERBEREAMRAS] HI

4T PEOEACRRLEPHRKIHE P e
HKE CPBEANG T12HE FFRR

B 7 H£vHEXE Mk, #F

AR AREIKRYF HiE

FHBLAe = RE Hiw

Wi EHEIRF B

REZE BEFELRES R

H X

#t 4] &
¢

PR TIHEEE R AT
PEZOHET (%) MEERRHET
Tl {5 B L BB 4E 55 R B FI

£F FPGA MBaMEE BRI E wooeeeeee
E-’Fﬁ?ﬁﬁiﬁﬂ’\]*Eﬁﬂfﬁéﬁﬁﬁ;ﬁﬁﬁaﬁﬁ"'""""""""""""""'
IDC HHEHL R iR T S ERUEREGT e veevevvescrrnesesnneesneennieninsnenenene 14

EETTRPP PP M:\ ﬁ, /E/%‘E (‘)

- 2

BT SIS BRI MMM G SR FE  cooeveereeeeeeeeee B, 20 #L (10)
T N T BT ML BB AR 5 i e eveeereeeeensrsnsnmsasenvens B (13)
BB AT IS BRI T i e eevr e ereeresesnrmsesnsmsssesninnens. A K% (16)
A S S R EE HE ST T SRR ST eve e eeeereresessssssesnvnnnnns R E (19)
EF AFDX HlEME MR RAL T EH R

e A X 4, EREF, RO (22)
WA £ LLC IR ERBHHFRSZITSHR - B &, B2 (25)
BRI R 4 B R KRS N BRI R AR ST - oo voeveeeeeees BE JB (29)
AUEMEHERRZTFEAMR

CAEk, HEE BRTE, K &, FEF (32)
&t & A

<
KN EFHFEERRENIRITEEZN
- BWH, EiEE, 5 OE, BAE, 3 W, B OF (37)

802.11ax FHETEITZIFET wreeeererreremreressmsmrsmsnnsssessnsnsnnsennens & 2 (40)
AT YRR A R BRI - eoveereeeeeeeerreecseess AR, FHBF (43)
5G 32TR ZG R EHAB/NBIFBHPSE ooovvvevrrnevninienniniennnnss. T 52 &E (47)
I EBEMIRIREUBRIERGIZI e RKE, £ (50)
HF RS MR B S B R GER T oeeee e ereserssrssesninens 2 g (53)
ETFREREXTESHEERRITIRA - o, # B, M B (56)
10 KV i B ] 2 B B AR M A P S AT TR BCHE o vevoeeesesesnsensnssennvnns [HIS4S (60)
BB A PARE B BRI A e ov e verereeresesnussnsesvenneens HE[H (64)
B SRR IR T ve e ereenreensnnsnsrsssresesnsnssvesninneens B/ (68)
Mok (B SER U T B GE A SEIR S BT ovv v vereervenssssmsesssnsssnssesnsnnnnns B (71)
RANRTF RN R G AR PR IR BRI oeeeeeeeees R Bl (74)
ETF OPC HARKI BRI UPS BRERIBEKMARSIGIT ooeeeeeees HEE (77)
DBRRRES LR TREREFRBRENTITL -+ ooeoveveeeerereeeeeee KK (80)
BRI AC/IDC BB TR BRI coreeeevrreresnresesnsneneens FJA (82)
ETF R/ FERF AR B RIS TR T & e eoeeeeeeereeens XUEFK (86)
BRRIPRENEEEESHRIMTREHE T E e T W (89)
ETRHARER 220 KV ZRIEFEPHEBEMTTIE ooeeceeemecreereens BFE (92)
sk R P (S B G B R 43 A v eeeeeereremsmsensnsrssnsumnsennens 4 3% (95)
HTF PON SR BIBISLEIE IR +vvveeereenrernsssnsssressresssssnssvenninnens B (98)

> - € O INAL

NAZ SAZ SAZ _ "I B> "1 B> O NAZ = -



» WAL -

28 N =

NAZ SANZ NN T =

CONTENTS

Manufacture & Development

Harmonic Control Method of Inverter in Weak Current Network Based on FPGA
.......................................................................................... CHEN Tao, WANG Chunfei(1)
Energy-Saving Transformation of Medium Voltage Distribution Lines Based on Particle Swarm
AIGOTIHIM  +evvenetenuetet ettt s s WU Sheng(4)
Research on Layout Design and Installation of IDC Data Room  +eeeeeeeeeeesecanececannens XU Huigang(7)
Prediction and Analysis Method of Power Grid Disturbance Based on SIS Mode
...................................................................................................... YAN Jing, LIU Kai(10)
Fault Identification Method of Coal Mine Electromechanical Equipment Based on Wavelet Transform
................................................................................................... ZHANG Shaoshuai(13)
Study on Variable Bandwidth Receiving Method of Electronic Communication Signa

- GU Tianling(16)

Research on Intelligent Power Dispatching Method Based on Dynamic Communication
......................................................................................................... WU Shengguo(19)
Security Test Method Research Based on the AFDX Airborne Network
......................................................... YANG Jia, LIU Xuan, WANG Chenjiao, KANG Qiao(22)
Digital Control Design and Simulation of Bidirectional Full Bridge LLC Resonant Converter
................................................................................................ GAO Lin, CHEN Ying(25)

Research on the Influence of Static Var Generators on the Harmonics Injected into the Grid by

Photovoltaic POWEr Plants ecceeeeetetitttiiiiiiiiiiiiiiiiiiiiiiiiiititiitiiitttiatiiicctasciacees CHEN XU(29)
Research and Development of Station Basic Operation and Maintenance Information System
Platform «eeeeeeeseeeesiiiiiininninn. BAI Ruobing, DU Ruipan, YAQ Yiyun, ZHANG Lu, LI Yaoqi(32)
Design Application

Design and Realization of Vehicle-Mounted Inverter Power Supply

-------------------------- CHENG Shiging, HUANG Haibo, LU Jun, SUI Jixiang, SUN Fan, ZHAO Yi(37)
Study on Interference Management Scheme of 802.11ax «eteeeceerreceerieccmmeccmmiecnninee LI Chen(40)
Study on Constant Current Source Characteristics Based on Bioelectrical Impedance Detection
TEChNOIOgy«+++svveesrersrnnssssnensernutinistinittinite st te e sttt NING Keging, YIN Xiaoliang(43)
5G 32TR System and Its Subminiature Phase Shifter«++««ecceeeeeerrecccnnaees WANG Yu, LI Yiheng(47)
Design of Power Supply System for Standardized Machine Room of Satellite Communication Earth
SHALION  +eeereerenrrrrerenserarruemsiertettereierettneetaesessneersereeneninsee XU Yonggiang, WANG Miao(50)
Design of Instant Messaging Information Transmission System Based on Hybrid Encryption

LI Cheng(53)
Research Analysis and Application of No-Pressure closing Value Based on High Voltage Equipment
....................................................................................... HE Shan, SU Xiao, LIU Ming(56)

Analysis and Improvement of Single-Phase Grounding Fault in 10 kV Distribution Network Line
......................................................................................................... TIAN Junming(60)
Design and Analysis of Solar Power Supply System for Mobile Communication Base Station

......................................................................................................... LONG Zhiguo(64)

......................................................................................................... XUE Nianming(68)
Realization and Application of Subway Power Supply Real-Time Monitoring System

............................................................................................................ SHEN Yuhui(71)
Analysis of the Key Points of Improving Single-Phase Grounding Fault Handling Ability of Small
-+ QIN Kai(74)
Design of Intelligent Power Supply Monitoring System for Radio and Television UPS Based on OPC
TECNNOIOGY -+ +vsreresesrssussssmsssussiststit sttt st s s YANG Zhiguo(77)

Current Grounding System -++

Research and Application of Distributed Photovoltaic in Linkage with Power Plant Energy
Conservation and CoONSUMPHON REUCHON «++eeseesessessessestesissesusiuesiinsissines ZHU Wenijie(80)
Design of Integrated Circuit for Efficient Single-Chip AD/DC Power Management
......................................................................................................... TANG Shunbai(82)
Fault Identification Method of Grid Connected Photovoltaic InverterBased on Least Square Method
............................................................................................................ LIU Haidong(86)
Distributed Parallel Interactive Calculation Method for Relay Protection Safety Setting
.................................................................................................................. DING Li(89)
Partial Discharge Location Method of 220 kV Substation Based on Fusion Clustering

-+-- SHAN Qiang(92)

Telecom Power Technology

Semimonthly
Started Publication in 1984

Vol. 39 No. 12 (Serial No. 252)

June 2022

Supervised:
—

China Potevio Co.,Ltd.
Charged by:
|

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

Wuhan Putian Culture Media Development Co.,Ltd.

Post Code:
[

Tel:

430223

b 027-87922692, 87922693

Fax:

ol 027-87922716

Published by:
Subscription:
Publisher & Chief editor:
Executive Chief Editor:
Deputy Editor—in—chief:

Executive Editor:
(T

Langfang Bolin Printing Co.,Ltd.
Domestic & Foreign
LI Jun
SONG Houzhi

ZENG Wei

WANG Qian

China Standard Serial Numbering:

ISSN 1009-3664
CN 42-1380/TN

Advertisinﬁ Reﬁistration:

Wu Market Guangdeng Zi [2020] No. 5

Issuing Date:
|

Price:
—

June 25, 2022

30.00 RMB




TONGXIN DIANYUAN JISHU

REEEBA

TELECOM POWER TECHNOLOGY

EAT] 1984 017
20226 AT $£39% $£12H SE252H

=3

HEKFERH:. = &
MITER: KEE 027-87922692

Bl £ %: % B 027-87922693

HERIE:. £ 5 027-87922722

J- & #5. 15527273108, 15827105246

TBAS M 2D AR R AR I & K K2 [ B 20 5 H [
3 KA

BREI4mAY . 430223

1£ H. 027-87922716

) k. www.tptpower.com

www.whptcm.com

ed@tptpower.com = ad@tptpower.com
B txdyjs027@126.com

S <

ISSN 1009—3664

REREESHAN S o 380/ TN

HiZ RS 38-371

IEEWEIR. RSB (202005 5
HEREHI: 202246 A25H

KI1TSeE: BN ET

b 17 HEACBER A RAEWILE 5 E
iT B &b . EEKHEREYR

oh E MR BUR FIUST B MILE . http://bk.11185.cn
EF #: 30.007C

<

H X

CRER: N

T RIS M — MR R RS R S o R,
R E RGBT oo B & f 8
BEARRGERN PON FARRIA oo B 60, BRAL HLA,
TR P ERFRALALTIEL wrrrerr s esssssorrreressss
R S BB T T R RGO TE BRI - vvrvre v senssre e 3
ROADM HEARFE G v vvvvoevoevessssmssoenmeonenss £ . %
13 DR B A S5 P o O ST oo GETS

ETF DV-Hop Bk M T A B SR R T i FE (T i veevrvevere semeeeesenes
AT T AR R T B E NG RITE G v vorvrrerrerressesessessessassessessassenns
M B (e M B G R AR S R T BRI o vevvvrereesessssnssssesnasesnnns
6 56 AMBER LR K EMBEILERAHR - X #64, HF
BTG EHEEERE oooveererrereereeseesessessessnssnnsasssnnnans
BT 4G Z&MKH 5G SA I NSA HRIFLARFRZE -+oeer- F F,

56 %

& & F

B D B, T B TR R LR AR A TE A AT +vvoveeeee sersesesnenssnssensasssnanenns
INEL T B B R GRS R IR L v eveereeeeressnsnnsnesennnns 4k
BRI R T S BT BE B GE I ++veeeeeversererresessesensssessssensans
KBRS RS TS LR AL BRI -+ vevveeeoeereerssenneseseenenunns
KBRS BB T A RGBT v erreereerereersssesesnssussenseaseanes
R EAME R R TE B S BTG BRI coveoeeeeveeveeeereressesenssseseanenns
H TR A LR R TSR T 434 e eeeveevererreresresessssnssasssnnsns 3
ceeneee LB
10 KV B EFF LA S RABEEITIZT -+ v veeoeeersersersessensennssnssens
B BRI R IE TR TR RERF TR v+ oo veeereorereeresersesnseenenns %
BN TR AITITHILEI G ARIE G+ vv v verrererreresememanessassaseans 3

ﬁ{%%ﬁﬁﬁ%iﬁ%*;%gﬁﬁ*ﬁ :]\‘—

T B AR S A B BT RGERI o orvrs oo
ﬁﬁsiﬁ{%lﬁ%&iﬂ{#%@1@*%mm

WHEXSH:

f&k Al
i N
Ktk A

FRE

K&
FHA

R T MR E S SR
REZOHT (%) HEERRHET
TkFER USRS REEHT

(142)
(145)
(148)
(150)

(153)

R (156)

(160)

& (162)
> (165)

5 (168)

(171)
(174)
(177)
(180)
(183)

(186)

CN 42-1380/TN*1984*%b*16%188*zh*P*%¥ 30. 00%3000% 60 *2022-12

> - € O INAL

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



NAZ SAZ SAZ 1T B 1 B> O WA i/ 1T _ C O INAL

CONTENTS

Selection and Analysis of Power Supply Technology in Metro Civil Communication System
............................................................................................................ ZHONG Tao(95)
Design of Communication Line Based on PON Technology «::«ssseeeseseeanececannces CHEN Jiejiang(98)

Telecom Technology

Transformation Method and Application of Bus Differential Protection in Intelligent Substation

TranSfOrMation ««-eeeseseeseerreraneeruereeneneersenneeteetensneerterseneneenes TANG Xiaohui, CAl Yongzhi(101)
Research on the Construction Scheme of Intelligent Art MuseumResearch on Intelligent Application
OF At VENUES ++++vrerensernssrenanneruaremenierneeeneeeinssonsnnsnsasenenns CHEN Xin, JI Xia, BAO Zhen(104)

Application of PON Technology in Access Network System
......................................................... RAO Min, LI Chenggang, LIN Hongjie, WANG Ying(107)

Research on Optimization of Customers IP Line Based on Metropolitan Area Network

............................................................................................................ YANG Ye(111)
Development and Application of Computer Key Multi-Ehannel Wireless Charging System

......................................................................................................... LIU Xiaoping (115)
ROADM Technology Application Research «eeeeeeeeeeeeeeeeces WANG Ting, LI Wentao, HE Xinwei(117)

Application and Research of Beidou Satellite Communication Technology in Electric Power
-+« HE Yaocheng, LI Dayong(121)
Node Location Method in Wireless Sensor Networks Based on DV Hop Algorithm

-+«« OU Yongqing(124)

Research on Wireless Access Technology in Railway Communication Engineering

Communication Network ---

- YU Jingwei(128)
Research on Technology and Selection Scheme of Metro Communication Transmission System

-++ XU Yonggang(131)
Research on Theory and Technology of Large-Scale Antenna Wireless Transmission for 5G

« LIU Xiaowei, JIN Yuanjun, FU Changgao(134)
5G Signaling Network Deployment and Evolution Strategy + ZHANG Chuanda(136)
Research on 5G SA and NSA Networking Technology Based on 4G Security Gateway

+++ PAN Lei, LUO Lianggui(139)

Operation Discussion

Analysis of Low and Medium Voltage Line Loss Management in Intelligent Power Grid
SHI Zhengguo(142)

Research Progress and Application of Small Emergency Power Supply System
-« FAN Zhaobao, WANG Jingliang(145)
Application of Internet of Things Technology in Intelligent Security System - WANG Xiaojun(148)

Application of Big Data Analysis in Mobile Communication Network Optimization

+ LU Zhuoying(150)
Discussion on the Application of Big Data and Cloud Computing in the Communication Industry
............................................................................................. YANG Jian(153)
Application of Wind Solar Complementary Power Supply System in Communication Base Station
............................................................................................................... JIA Linjie(156)
Application of Communication Technology in Surveying and Mapping Engineering ------ HE Jin(160)
Analysis of Power Supply Reliability Improvement Based on Distribution Network Automation

......................................................................................................... GUO Yanting(162)

....................................................................................... ZENG Ruiming, CAO Defa(165)
Study on Gas Leakage Fault of 10 kV High Voltage Switchgear «++«esseeeeeceeeeeees CHEN Xinxia(168)
Research on Energy Saving in Communication Power System Design and Operation Maintenance
............................................................................................................... LIU Sijia(171)
Maintenance Technical Measures for Safe Operation of Communication Optical Fiber
......................................................................................................... WU Yugiang(174)
Analysis of Dynamic Environment Monitoring System in Communication Power Supply
.............................................................................. YU Yang, GUO Ruigi, LIU Jiawen(177)
Discussion on Intelligent Low-Voltage Power Distribution System of Modern Radio and TV
Transmitting Station «««+sseeeeeessesmesmssiniinuiniiniiiiei e ZHANG Jiangchuan(180)
Common Fault Analysis and Maintenance Technology of Online UPS in the Transmitter Room of
Radio and TeleviSion Station «++«sseseseeereeeaaerierureetertieruineriereereaierieennn ZHANG Fengbiao(183)
Application of Digital Communication Products in Maintenance of Traction Power Supply
.................................................................................................................. LI Jiale(186)

Telecom Power Technology

Semimonthly
Started Publication in 1984
Vol. 39 No. 12 (Serial No. 252)
June 2022

AHE . AT OV S, 4N, BE. AR DA
B eorsUE . 0. ZAT. (FEMGERATIE, A%
AR AT SR KR AT R AR LA, WEE A
IR L (L1, TEAETRIT I, ASTRHHOE 2402

& %5l

BRI RS AL AT PR A F] TR
I R HL A PR H
ANgi) =




