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Discussion on Wind Deflection Technology for Large Span Bare Conductors in

Distribution Networks

LIU Tingting ', LIU Hongsong >
(1. State Grid Anhui Suzhou Power Supply Company, Anhui Suzhou 234000, China; 2. State Grid Anhui Suzhou Suburban

Power Supply Company, Anhui Suzhou 234000, China)

Abstract: This paper briefly analyzes the typical wind belt in Anhui province, the current situation of the distribution

network bare wire large gap, and the causes of the overhead line wind deviation fault. The prevention and treatment

measures of the large gap bare wire wind deviation fault are discussed from four aspects: insulation, reducing gap,

increasing gap, and strong operation and maintenance.

Keywords: bare wire; large spacing; wind deviation fault; insulation; interphase distance; spacer bar
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Design Description and Application Analysis of the Simple Drawing and Dismantling
Device of 0.4 kV Buried Components

HUANG Xuehuai
(Guangdong Power Grid Co., Ltd. Jiangmen Power Supply Bureau, Guangdong Xinhui 529000, China)

Abstract: Buried components are common in power construction operations, with a variety of types and quantities. If
encountering relocation operations, it is necessary to dismantle the buried components in a timely manner. To ensure
the effectiveness of demolition, it is necessary to introduce specialized demolition devices. The simple dismantling and
removal device for 0.4 kV buried components proposed in this article is designed for low-voltage distribution
operation, maintenance, and relocation operations. Its application can not only reduce manpower investment in the
demolition industry, but also improve the safety of demolition operations. It is worth vigorously promoting in power
distribution operation and maintenance, as well as underground component demolition operations. This article also
explains the design of a simple dismantling device for 0.4 kV buried components and explores its application
accordingly.

Keywords: 0.4 kV buried components; demolition operations; auxiliary devices
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Research on the Method of CHB DC Side Free Power Supply in Flexible Control and
Distribution of Ground Fault Current in Distribution Networks

ZHOU Quan
(Danyang Power Supply Branch of State Grid Jiangsu Electric Power Co., Ltd., Jiangsu Danyang 212300, China)
Abstract: In response to the problem of ground fault current control in traditional power distribution networks, a
flexible control method for ground fault current in distribution networks based on two-phase direct mounted equipment
is proposed. The main features of this method include simplified equipment structure, power free, vertical principle of
voltage and current, soft grid connection, and charging control principles. The feasibility of this method was verified
through Matlab simulation. This provides new ideas for improving the stability and reliability of the power system.

Keywords: CHB DC side power free; single phase ground fault; arc suppression; distribution network
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Research on Laser Removal of Foreign Bodies in Transmission Lines

ZHAO Wei', WANG Haitao, DUAN Saifei

(State Grid Beijing Maintenance Company, Beijing Fengtai 100073, China)

Abstract: Transmission line is one of the important components of the power system, which transmits electric energy

and supplies the electricity demand of the whole society. However, the transmission line will be affected by the field

environmental factors, there are flood control hazards, such as near the river, low-lying water, landslides and so on.

These hidden dangers may lead to transmission line tripping, power outage, tower collapse and other accidents, causing

great losses to the society. In order to prevent the occurrence of these accidents, this paper discusses different types of

emergency repair methods of the flood control hidden danger pole and tower. This paper mainly introduces the

classification, coping method and emergency repair plan of the flood control tower in Beijing area.

Keywords: lood control hazards; transmission lines; emergency repair; emergency repair plan
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Diagnosis and Analysis of a 35 kV Transformer High-voltage Winding
Inter-turn Short-circuit Defect

LIU Zhao', TIAN Xiaolong, LIU Xiaoyan
(Baoding Power Supply Company of State Grid Corporation of China, Hebei Baoding 071000, China)

Abstract: The article introduces an inter-turn short-circuit defect in a 35 kV transformer winding caused by the high-
voltage side winding deformation. After the differential protection of the transformer tripped, the staff conducted
Dissolved Gas-in-oil Analysis (DGA) and concluded that the equipment had defects. Then, a series of power outage
diagnostic tests were conducted to further qualitatively analyze, and conclusions were drawn that there may be winding
deformation and interturn short circuits. In order to verify this conclusion, the transformer was returned to the factory
for disassembly inspection, and it was finally found that the A-phase winding was deformed and there was inter-turn
discharge. Finally, maintenance suggestions and opinions were proposed.

Keywords: transformer; winding deformation; inter-turn short-circuit
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Discussion on Multipoint Grounding of Transformer Core and Clamp

LIFei”

, JIAO Fangjun’, JIANG Xiaodong ', FANG Yue', YANG Guang'

(1. State Grid Shandong Zibo Power Supply Company, Shangdong Zibo 255000, China; 2. State Grid Shandong Electric

Power Company, Shangdong Jinan 250013, China)

Abstract: Under operating conditions, dissolved gas components in oil, grounding current of iron cores and clamps are

effective methods to determine the operating status of transformers. In order to accurately determine the internal state

of transformers when the dissolved gas components in oil and the grounding current data of iron cores and clamps are

abnormal, as well as to more accurately locate and eliminate abnormal points after power outage, this article analyzes in

detail the various possibilities of multiple grounding abnormalities and dissolved gas components in oil under two

operation modes of two point grounding and one point grounding for iron cores and clamps, and proposes

corresponding methods for judging and resolving abnormalities, Finally, experimental verification was conducted on a

110 kV abnormal transformer, indicating that the analysis has practical significance in determining and eliminating

multi-point grounding problems, and has high application and promotion value.

Keywords: transformer; iron core and clamps; multi point grounding; capacitance
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Risk Analysis of Power Loss in 220 kV Substations based on Equipment

Power Supply Capacity

LI Haoshan

(Xingtang County Power Supply Branch of State Grid Hebei Electric Power Co., Ltd.,Hebei Xingtang 050600,China)

Abstract: As the main power supply point within the county, the load transfer channel and capacity of the 220 kV

substation after power loss are important factors affecting the reliability of power supply. This article focuses on the

maximum degree of load transfer after 220 kV power loss, and studies the load transfer channel. Constrained by the

transmission capacity of the transmission line and the power supply capacity of the substation during the load transfer

process, it analyzes the load transfer situation and selects typical areas for analysis, which has a certain demonstration

effect.

Keywords: 220 kV substations; power loss; load transfer; transmission capacity; power supply capacity
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A Remote Closing Failure Analysis of 220 kV Line Switch in a Certain Substation

ZHOU Gang', ZHANG Zhiyu”’, WANG Fashun’

(1. State Grid Zhejiang Electric Power Co., Ltd. Jiaxing Power Supply Company, Zhejiang Jiaxing 314000, China; 2. State

Grid Zhejiang Electric Power Co., Ltd. Haiyan County Power Supply Company, Zhejiang Haiyan 314300, China; 3. State Grid

Zhejiang Electric Power Co., Ltd. Jiashan County Power Supply Company, Zhejiang Jiashan 314100, China)

Abstract: This paper analyzes in detail a start-up loss event of No.1 main transformer in a 220 kV substation, explains

in detail the process of main transformer start-up failure and the troubleshooting method, and comprehensively analyzes

the possible causes of failure in combination with electrical principles. Circumstances determine the ultimate cause of

failure. Finally, this paper analyzes the potential causes of the failure, and gives the arrangement of the next work.

Keywords: substation; line switch; remote control
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Analysis and Rectification Suggestions of a 10 kV Bus Voltage Loss Event

ZHANG Jiexiong’, YANG Yongxing, ZHANG Jianjun

(Chaozhou Power Supply Bureau of Guangdong Power Grid Co., Ltd., Guangdong Chaozhou 521000, China)
Abstract: Two 10 kV lines in a 110 kV substation have successively ground short circuit fault. Due to the fault of zero-
sequence current transformer circuit, the line protection refused to operate, resulting in over-grade tripping, resulting in
the loss of voltage of 10 kV bus. Under the condition that the fault is not removed, the dispatcher tried to power on
several times, resulting in the system continuously suffering from fault current and voltage impact, resulting in the
expansion of the accident. Through supplementary inspection and analysis of protection action information and
oscillograph files, the specific cause of the accident was found, and some rectification suggestions were put forward to
avoid similar accidents.

Keywords: bus voltage failure; override trip; zero-sequence current transformer
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Research on Power Adjustment of 10 kV Transmission Line with Angle Difference

without Power Cut and Loop Connection

LEI Qiaohong

(State Grid Shandong Changle County Power Supply Company,Shandong Changle 262400,China)

Abstract: There is a 30° phase difference in the 10 kV line. If the loop is directly closed, a large loop current will be

formed between the two wires. Causing a tripping of the superior power supply, leading to a widespread power outage.

In the past, the mode of power outage, load reversal, and power transmission has been adopted. Serious impact on

power supply reliability. Now, by accurately calculating the closing current. Reasonably set the switch protection

settings. All levels of protection cooperate with each other. Successfully achieved non power outage, loop closing, and

power regulation through protection tripping. Reduce user perception of power outages and improve satisfaction with

'obtaining electricity'.

Keywords: 10 kV line; angular difference; loop closure; no power outage
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Research and Application of Interactive Load Control System for Electric Vehicle
Charging and Exchange Piles

LI Zhenyang', TIAN Likun, SUO Minggui, WANG Jiamian
(State Grid Shandong Electric Power Company Rizhao Power Supply Company, Shandong Rizhao 276800, China)

Abstract: In response to the safety and economic operation issues of the power grid caused by disorderly charging of
electric vehicles, this paper develops a new type of interactive control system for the load of electric vehicle charging
and swapping piles and its application method, which achieves real-time collection of information such as operating
status data and electricity data of electric vehicle charging piles. Combined with the load prediction of substation
distribution transformers, the charging demand of substation electric vehicles, and the power limit of substation
distribution transformers are the three main factors, Develop a charging management and control strategy for electric
vehicles within the station area. By orderly charging control, guiding users to use energy reasonably, guiding the

charging load of electric vehicles to non grid peak hours for charging, reducing users' charging costs, and effectively
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improving the ability of the grid to connect to charging facilities.

Keywords: electric vehicle charging and swapping pile; Load interactive; control system
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Design and Application of Remote Intelligent Inspection System for Substation Area

HUANG Jianyang , CHEN Shuo
(State Grid Zhejiang Electric Power Co., Ltd. Hangzhou Yuhang district power supply company,
Zhejiang Hangzhou 311100, China)
Abstract: With the continuous expansion of the power system and the increasing number of substations, traditional
manual substation inspections face more complex and cumbersome challenges. In order to improve inspection efficien-
cy and on-site operation safety, the article designs and implements an intelligent remote inspection system for regional
substations. This system divides the substation under the jurisdiction of a centralized control station into one or more
areas. Each area is equipped with a remote intelligent inspection system. Coordinate factors such as network channel
resources and required intelligent analysis and computing power. Utilize joint automatic inspection technologies such
as robots, drones, surveillance cameras, and voiceprint monitoring devices to remotely inspect and detect faults in
substations within the area. Significantly reduces the workload of manual inspections and operational safety risks. At
the same time, it has improved the coverage, real-time performance, and accuracy of inspection. The practical applic-
ation results of the regional remote intelligent inspection system in substations indicate that the system has good
stability and scalability. It has brought significant benefits to the operation and maintenance management of substations.

Keywords: substation; patrol inspection; intelligent analysis; remote monitoring
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Deviation Detection and Automatic Correction Method for PTZ

Camera Preset Position

ZHANG Junkang*, DALI Yichen, WANG Xiaorong, XU Zhikun, WANG Huihuang

(State Grid Fujian Electric Power Company Quanzhou Power Supply Company, Fujian Quanzhou 362000, China)

Abstract: Remote control and sequence control are achieved through the substation monitoring system to monitor the

operation objects,and system utilizes video linkage technology to retrieve real-time video images from the substation,

which serves as operational results for confirmation. The substation employs white light PTZ cameras, which

commonly suffer from preset position deviation. In order to ensure the accuracy and real-time performance of

monitoring and identifying the status of remote control operating objects, this paper proposes an image intelligent

correction system to automatically detect and correct image deviations. Through field application, the system accurately

detects preset position deviations, rapidly calculates the deviation amount, and automatically adjusts the camera

position based on the deviation result.

Keywords: PTZ cameras; preset position; deviation detection; correction
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Research on the State Evaluation of the Secondary Circuit of Gateway Measurement
Based on the Gray Theory of Metabolism

LIAO Tao’, YANG Lei, Zhao Yufu, Peng Xiaoping, Wang Ping, Li Peijun
(Marketing Service Center of State Grid Henan Electric Power Company, Henan Zhengzhou 450001, China)
Abstract: In order to solve the problems of the sharp increase in the number of secondary circuits of metering at the
gate, the heavy on-site inspection tasks, the long time interval, and the inability to dynamically grasp the intermediate
state, based on the subjective and objective comprehensive evaluation method and analytic hierarchy process, the state
evaluation of the secondary circuit and the prediction trend of the secondary circuit were proposed, and the fault of the
secondary circuit was found, and the state maintenance strategy was formulated accordingly. The results show that the

trend prediction method based on the gray theory is correct and feasible, which provides a theoretical basis and

Eugdw

guidance for the state assessment and health prediction of the gateway measurement points.

Keywords: grey theory; comprehensive assignment method; secondary circuit; trend forecasting
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Reduce the Lamp Pole Resistance Unqualified Rate

LI Tie
(Beijing city lighting management center, Beijing Fengtai 100078, China)

Abstract: With the development of urban roads, street lamp poles are aging after many years of operation, and have
not reached the replacement period. Under the old standard, the normal operation mode of street lamps under the new
standard can no longer be met. In order to reduce the grounding resistance of street lamp poles, it is ime-consuming,
material-consuming and manpower-consuming to adopt the traditional resistance reduction method. Based on the
temporary grounding method of mobile equipment grounding resistance, a new grounding combination method is
adopted to reduce the grounding resistance of light poles, which is convenient to install. This method does not need to
go through the road excavation procedures.

Keywords: resistance reduction method; grounding combination; convenient installation
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Development the Conversion Base of the Residual Current Operated Protective Device
of the Electricity Meter Box

NI Sukui
(State Grid Henan Electric Power Company Weihui Power Supply Co., Ltd., Henan Weihui 453100, China)

Abstract: According to the regulations and specifications, there is usually a residual current action protector installed
in the meter box, which can quickly cut off the power supply when the leakage fault occurs in the line to ensure the
safety of the person and equipment. It is necessary to check and test the residual current action protector every month.
Once the damage is found, it should be replaced immediately. However, there are many models of residual current
action protectors and different installation methods, which cannot be directly replaced, and it is necessary to transform
the installation site, which has many steps and takes a long time, causing huge pressure on the front-line work.
Therefore, a conversion base suitable for the residual current action protector of the watch box is developed, and the
installation site does not need to be reformed. By using the conversion base, the residual current action protector can be
directly replaced by each other, which greatly reduces the installation time, alleviates the working pressure of the first
line, improves the work efficiency and improves the service quality of the power supply.

Keywords: residual current action protector; conversion base; replace each other; reduce installation time; easy to

operate
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Shorten the Installation Time of Pipe Busbar

QI Zeli
(State Grid Jibei Beijing Power Transmission and Transformation Co., Ltd., Beijing Fangshan 102401, China)
Abstract: In the construction of substations, the installation of pipe busbars is a very important step. Usually, the
installation of pipe busbars is completed through the cooperation of cranes and manual operations, which consumes a
lot of manpower and material resources, is inconvenient, and affects work efficiency and project progress. In order to
shorten the installation time of the tubular busbar, a tubular busbar hanger has been designed. Using this hanger can
accelerate the construction progress, save construction costs, and improve economic benefits.

Keywords: pipe busbar; tubular busbar hanger; reduce hours
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Design and Construction of the 335 kWp Agricultural-Photovoltaic
Complementary Project

SU Yuan ", QIN Jiangwei ', LIU Jianguo®
(1. Chonggqing Electric Power College, Chongqing Jiulongpo 400053, China; 2. Nengchuang Survey & Design Co., Ltd. of
CQEPC, Chongqing Jiulongpo 400053, China)
Abstract: Analyze the overall design of the 335 kWp Agricultural-Photovoltaic Complementary Project. Briefly
descript the Economic, social, and ecological benefits of the project. Summarize several issues encountered during the
project construction process.Provide practical experience for other agricultural-photovoltaic complementary projects.

Keywords: agricultural-photovoltaic complementary; photovoltaic system design; benefits of photovoltaic projects

A& I H A AL AF e 78 Al TR AR 2% H ke (1 — Fif
FElih A kR, ZEREE IR SR AL A,
HRITHREEEA . P E A, A8 s fr
M, SEELISREIR 54kt Ik TR] R R R s,

335 kWp eI RN B 7 T 3% 1 PG P A L B
X, TiHFHEbiER A S7T0m, (#5294 000 m’,
SRR B BRW, HRFRE” ALt BAaMER HE AT
B, W s 2 W%, —WI%EHL 12636 kWp,
L 208.8 kWp, I H H kT E IR 2 B4 4 T
G ANEE,

T B TR P R I AR S, IR AN,
ISR 16.8 C, AR B il 421 °C,
AR AR B AR R iR-4.4 C 5 24 B BRI 1092.7 h,
AR B 3780 MIm®, & T % [E A PH AE 75 K —
fIX

1 ImB &afigit
L1 JefReA PR

Har, Jetkink Pk K PHRE it HL T ekt
SRR, FEARANREL SRR 2 R, BEE
IS EHEE. 20230718

ik 2R il T Z R Skt DA e i 3L B A R R
B N, RS 2 SRR A AEEL,
EHRACHEANK, HAERSER L, Bikah
EAMS, MErmhAREE 95% Uik, Bkt
K PHAE HL A C A L IR Al AL e

K PHREL b AR TR TY Wl 524 P R L
FIN UM fy 2 26, P AUrLih R AE PRI SR
JEC_ By WO I T N+/P B Eh Ay, o™ B T 21
B, RABAR, HEREERSEREAARA. N
Lt i M2 A N 7R 2 G Aol JEC b T A B AN T B 1
PH/N Ry, HHEAFa K, TIRREMR, S55Em
LA R TESC B, AL I A wT LA A
W AR LSRR EE, N AV LR
sLL P A M E Y 5% DL B, RELH N BRI R
EFPERE. BEE TG T2, N RV R filiE oA
WELFEL, BRT, NRAMS P UARRITSE
reMZe )L, FEREE N ZUAH T 2023 4ER R
B, AR, N IR A B JERAT LY i

SR Aty R T R B, Xk
BT OBLTAL A B ANBURDR B SE 3 Bh, FAL TR BB
AR A R A IE IR R, AR Y

023 4245 12 H] M 430 Eudde



https://doi.org/10.13882/j.cnki.ncdqh.2023.12.018

68 E£RF O

#ONE. 3B R TAE R 5HER

BeRERI P, AR A E SR A LR, B
Roefrtb AIE. R ATROER R R, A
IETH ARSI, TR B WA ILA L,
BT W B A HE HL it R IE . O T AT R e RNk
LR IR TRAN T TR AR AN e BB . IR ik s bl
B, MAREFORmA . £,
gl KM, AFGEFAE, R ER AL,

AT H SR AL 295k F Bl P RY B B A
f, ZBTLABEA R N BRI A, EEEAETH
VI T e ) R B T S R R . A e
BT SR s, (R AN E , B2k
B, AfmsaE etk EAFIT IR T
LAEA K,

T H — A A e IR M S Bk |
FR.

R ARBHETEESRIMSE

s B —H#AESE ME ZHAGSE
R AT E /W 540 580
BTN E K
ThEE N 41 2 39
BT F
T gk /A 13.12 14.86
T /Y 493 46.3
57 25 W37/ A 13.92 15 94
AR E/% 20.9 21.5
ML KA B B
o — 4144 )5 — 41132 K
R (6 x 24) (6 x 22)
AR (K x
A B /mm 2278 x 1134 x 352384 x 1134 x 35
R YA 27.8 291
S AR EVA/POE EVA,/POE
BAR B =R

1.2 JefRe Brigit
#:88 GB 50797—2012 (IeiR & b i 7e s
Y AEELE, SCRAM R RPN AEC (1) Fn
X (2) PR
N <

Vdc max

0 (1)
Ve[l +(t-25)Kv]

2003 4545 12 ¥ B4 439 A

Vmppt min Vmppt max

Vol + (7 —25)K,, Voull+(1—25)K,]°
K. NAERAFRERE (NEE) 5 K 4
JER AL IT IR R E 2580 K e R

(2)

<SN<
]

TARHEIRE RS A RA M TS TR
BRAKIE, Cs o AERA M TR T AIAR IR &

s Cs Viema A 300748 2% 70 VR BY B K U0 il A HEL
F, Vi Vippumax A28 28 MPPT B [R5 KfE, V;
Vippemin 41710048 28 MPPT WL e /MA, Vs Vo A
RAMEIIFEEHRIE, Vs Ve AXRAMRI TER
H, V.

B0 H — W IR R A A S S B
A (1) fik (2) #ATIRME, ARHEERME 2 Ps,

x2 ARBAGERBREER
T B — R EcE T E B SR

et BT A B
e 0 JE 2k 45 N<20 N<22
i 5 EMPPT B E 8  16<N<18 17<N<19

WRIELIR B A M R A R, B BN E
—H . TR A B R IRF— Bk, R
FE AT A A IR A th 18 PO IR B IAL L,
18 YeSefREAA oy LT PHER AT A, 5k 9 B, T
H—#i%ita 134048, BH ZHikihA 204
A,

1.3 HAsgR R

101 e R R L A B LIS PR A 22 T
HUE A, IR I g A 2 32 20 B s Uind
B2 Fh, Bl A8 e R 2 R AT IR B iy
HitR AR RS, miEREhEa
AR AR . b 8 LA DR K
HL A T e AT RS RS DL A, (HIRIIN B A MPPT B
ERREEEAN BRI BRT, S BOA R 2 = S0/ R b
I FEAR I R L bl g . 2 e s 2 R &
HEREE SR AT S D Bk Bh AR R ER, FR&ead
WA SRS R, 20 R A 2 B R R
POEE R, TR, wEdgkr T HERA.
P FHZE O AR B IR, 24— SR AL B R PR Bk
PEHCREIN R SR DB B R
AIEARHRRE R AR, R E .

Hy T P A g BB RAG ARE A, (EULJLAR



bi Qt AB N
iBiaREIR

Clean Energy

L2 A ) ] A e it A 28 B SR I H 21 A il AR
FHARAREL B BFT e, 2023 42 1 A4, Hhgik
80% LA .

A HEHARR AR, k3G, H,
—W1&, W28, HAHEAEHAN 125KV, %
A 25 A 10 3% MPPT, 4% MPPT w2 A 2 /M4
B —HI RS 13 RAR, 82 s
WAR R BHEA 10 MR H, W AR 28 A B Al
M. AR, gaS BB, far R R& TR
IRIAR PSRN RE.

IR AR g R AR s, dak ol B AT R
(1 App YR T UL Sk ERER R Bs A i 0L, 22
DhRe i 4E o Skt K B Th Rk . B .
HitHRm, sKmBE, R, HE8E L%, &
HHOXBIEE,

WS rL R s H ke, H R,
MEREE, RitkWmE, Walds. TRemHEEdE .
INEEBAR UL K B H & rIh 3R fh 2k B %15 8 .

L4 fwifaiit

HRAE LR, T TRAS ] 2 il A 1ok T oK
PHEES &, AP, A%, L.
o, FWHERE, HEAmERMEMA 15°,
BRI AR,

L5 XHRKFES

TR TR FHAFBE_E AT 50 A8 AE B RN A4 Y
HEE, AR R A Q235B BNk, Rz
PEEF 55~80 um, FAM A ZEFEAH T 6063T6 54
4, FHERAAREMN 5~10 um, 54645 T &
B AERFEM. BDiEmhikRekt, —BH T AE
A BRI B TH HL i B0 S A, AR AR R T
O S, b R B AR S A B AR T
0Ny B T e T HL

HRYEA T H P AL Hb R PAE | JE 44 B dsc BT Bk
RIGE, BRI STAEH RHE e A B,
SAEE R RAREE R, PERIEE 65 um,
etk S 2R HE AR TR B+ B FL T R AR AT, AF AR
300 mm, EEARYEHIEZ RS, SORIEIGIR S 4a0E .
A2 [H,

BHICRBESIR RSB, AiJE4& 4 bk,
—I 8 B . SHRUEJEIRAC T A RBFEZ R,
REEFIATIRIBE A 7.4 m, JEARGLPEBARIR 2 b i P 25

KF2m,
1.6 HLATER

HiE GB 50217—2018 (HL h TRErAR I AR
BRGAFIE, AT A BILHER AT

TR 22 A AR 2 A 2 LT L 4 R K PR
et HWAE (BT |, TRALPE T i Ry 22 b 4 1 ik
%, MAIERGAE S s R BRI S R
A g, EHSIA S PVI-F-1 x 4 mm’,

1WA 2% ZE AR I BAR ] A 22 {7 L 26 SR FH BELIBA 58
PR IR Dmgs, RABGRYE BRI
X, HYEAEIEA ZR-YIV-0.6/1 kV-3 x 95 mm” + 1 x
50 mm’®, Ff R4 54042 £ 1 AR i AL A SR A 2 R R
2 Rk ZR-YIV-0.6/1 kV-3 x 95 mm’ + 1 X
50 mm’, —HEIEA ZR-YIV-0.6/1 kV-3 x 150 mm’ +
1% 50 mm’, 53R I gE e (R4 A s 05 2
1.7 BiRit

AT B ICIRBESIA R DGR FES . SERFESI X
BEOKFEE M, BEABEFI PR GRS
TP R B R R AR (50 x 5) 5ok FEzth i m]
S, S NARIECIREES IR B IE O, Bk 20 AR
e E A, T AT R A S5 fa e (50
mmx 50 mm x 5Smm) , KEEHAH25m, KEEH
W 5 3 4 AT DR IE T a2,

TSR TISW, — b PRI R Y 2.7 Q,
e MR A 1.9 Q, BT 4Q, FFAt
R % LS T TE R,

F oA 0 Al 2% 5% 25 AR B fic B B T PR PR, W
1R E L H R R U

28 e M B i 3 222 A8 - A B 2 IR T R
e,

1.8 HIRRGIHM IR

AWHRH “BRkBH. &8 ER7 1M
AP,

TH—# 13 /MR dBBEA 14 125 kW 4 H
RS, WH B 20 M eRAH s 24 (B4
10 M) ZiEA 1S 125 kW BAds s,
7 g ) 400 V 2 LA AR HE AR IR, FE5F
WAAR A o e R L G 28 ST IR R, Rl
HLATEE AL ZE 232k b, ARl e 45 i
e B EE, ST R IR BT ko kAL,
FHMG R anE 1 FR,

2003 g5 12 mg et Kudde B




Eugqw

FOUNFE. 335KWp RO ANTE BT R

iR
[
132 _
T HE
L R 2
R A A 2 it
%. I
104
2442 R A A 2

1044, : . :I jz##lﬁl)rﬁ

3t R A B

Bl ARRGHFNTXATEE

2 mBEM@:

2.1 23R

IR H 25588 AL SRR K& I s b T S
Tl 25

T H etk % H 4% GB 50797—2012 etk k
VHEHTE SR Rl E ARSI E, Bt
WA (3) -

P
EP=HA 22

K. (3)

Ko Ha ok ok B RE & 48 &, kW h/m’,
Ep by Wk R, kW-hy E ChbrifE S iE T 5E M
B, WH=1 kW'h/mz; Py MR RER R, kWp;
K AGERRE . SARERE K B4 JoRA
TERRUMEIE RS SR TTFERIMUMA. T AEIER
. Rk ARG ATHER, JLRIHZ, AR
RO, THESESHHRE., JoRA %
[TEZS N M R 2 o & Y i

LA FIFSTOR, T H BrEdh 2022 4K P K
PHRE ARG 1311 kW-hvm®, {2 nah
335.16 kWp, £ Z B BUATER 2 0.75~0.85,
AT HEL0.8, fRAX (3) W, HHEANATH
TRAE & ML 82924 35 95 kW-h, T B i fE e ik
HLHT 4 0.396 4 JL/kW-h, 8K LI H LA ] 3R
B Bl s 13.8 Hoe,

Br& B 201, BT P O SRS A 4 A T
BRI ER . N LA, b & FAER S %

2023 4E 45 12 B M 430 3

TRIN, P BEAFIR W IR P R 2) 6 7T,
22 e

A H G R, BT E B AR b R L 5
BANAS 5 8, B, fsEy
I B Bk R 20 H LU HIE R s R A AL, 24
SRR HIBCA) 30% Wil 1. A P AR 4L,
PNTIE YN W 27 s kP 2 /N S e i )
ABRER., EWHEE, AR R T2
NN RO, FEATOCRAMF b, &
B SAS . BRSBTS AR, B P
KITH S LI,
23 HEEME

AR AT ZIBRERE 100 t, b —ELRRHERCE
270 t, b AR HERCR 33.8 kg, BULEREALY
Heso 51 kg, BA RGAESIRBN, ¥k
LR E EABIE., SOy & iRk R
EE,

3 mEZEPBRAYE A

3.1 WARAR A A R

T H—IE e Beiaitt, BEEC IR DR,
WA A 2k L U B W T, R e iat T
FEBRIE . 22554, & T i3 25 BE B T W 5 X%
ar kL (500 m 72 47) , i PP Pt KT £
JRETH P EHRE S R — G MG X R e, %
DUSRAT I, fif ok 1 30728 s 2 st o U ol s TRt
X AR B T AR A b X 15243 Al A IR T H IR
SRR RS B X AR R R, Ak Bk
WL, SELRMRPHPURZNR, 10078 25 i H 2 i o e ok 2
hff, WG E XSG Z RIS kA
REPRIE M L g2,
3.2 JCARAMERERRUK

TiH—H1T 2022 4 7 i Bos, 3 2023 4
3 ATUH I LR, skbrisfr kB, AN
WEFRDHERBLIATER , A MW,
ERUR A M TERDERTRE, MK T,
W H B, R PR ECER it TR S X
SRR, SN YR 2 iatT. TE B L,
TP HE R BRI, P HEZ A Al B LR B T
20 mm, SE b HRE (R JECHR DB R %5 B w1
B, Shuk, BUH THIERIEE, k. TAHELA:



Clean Energy | B iE HE R

M2 A BRI R E] 100 mm, B HE B2, Mifi
FENTHERECIRA AT, PTELKE B HREE (R ECER X 3
HIBUR I BREEL
33 SERAMFESSEE

HFIH R TG X, SEE RO
KREIETE, BATERES R AEE, whahi 42
2, WA, RAERS L T RES B sh
EMA R, ik, BLHHEARNRRSETA
IR AR S AL E Gt AT I e, IR AL
FHAEERY AT, AT T R SER SR
IKHIBhRE. AR I E T R anE 2 B,

E2 RRAFERBNHEEHR
4 HRiE

AL R AR SR A S A, et

A T TSRS, BRI KRR —
PR, BEAT A B Ak (IR RR ™ Ml S JR i, 3L
REA R Il il 2 Jee

RAATLANTEBA WM, Stk R. 24
Wegs . TR R ESERE A, WTLASSHL - ST R AL 1E
FIH, JFHAARIFIZTFTEE . A A
ik, ERIRGEHREIRAIER, B) D 2+
#>bo

SE
(] Wt IR REZANARERRRLU]. LHLL
#2022, 50 (5) , 1-9.

Rl KB, B/ &, AL, F. JREERRL S ZEIRA
RO, MK L FES, 2023, 44 (1), 813,

(B] A, FHE, WA, % ARREFEERRERZD]
FRT R AR, 2022, 43 (6) , 189-102.

1EEEN
W (1974—) | B, BlEdE, TEFEF . HRERA,
HRALLE,
FAE st AT )

B
KA.
T

2023 4E 11 H 6 H, [EMKEE#EHAR LA F
S B3 2R AT BA BN B3I € B v Bk i 1 ) A% B
TR TR,

RS, ] A R el i R 28 W) £ 2 2] L)
S E R AR E R k& B OB R E
“ERCHE. SRR FhifTah, o E NI
I 8] e - Py vl R IO R B L T Jee TR
AT MR E F ok, i TR, EXUEMAET,
TR RIRERNL, RIEE T REA R, FHE
(YL 3) MR Pe S o

TRARSCIEOUR I MR A i L 3wl
BNHARR fe, s, EHEL I s Ll
SE R RVERIBN , TaheHRI H AR ER, Pudsg
IS . BUHICR TR, 2kt
Ti%. WG, JERIPLI B Tk & R istr
FR A5 A2 75 e AE A SIBY B e e b W] 38 7500 kV-A,
LR BIEAR MBI, 122wl — s i
SR AT 2 4% 10 kV RSB0 A, fitr
AR 1 KV-A,

“IX 2 ZHBIZIR T SR HT, mE A
T, SOl T ERRAE, 2 X
i, MREELEA, WP ToER, FEDH
VAR RERZ . 7 S BB B E R AL
] ol e sl {4 HL 2 W) 5 B T BB A B, P IR
bR MR, B SERE . it R5E
FRTG Zheihid, iitmdikie, hERBET
Tiges IR THURAE, 2 LR R JE AL
REABHEIUINE 15 UG s BRhrBOiE T b,
AT e 2 LR A . 2, AR
Hil 20 2 R 78 L BT 2 i H BORIS M T AR, A
e B E R E THEME 1 %2 rT SRR D IREE,

F&RR: BRXETE)NE

“O R B O kR L

2023 % 12 M) B a0l Euddie



https://doi.org/10.3969/j.issn.1673-2154.2023.01.002
https://doi.org/10.3969/j.issn.1007-273X.2022.06.052

BRAERE | Equipment

DOI.10.13882/j.cnki.ncdgh.2023.12.019

WS e R T e T 2R A it 5
Fipk, KT, FRM, LR, Mok
(BRATET B NSEEEHNE, T B 100176)

ME: AR ZFFALZLERNGE, REFAEIOR, # i E R4 % 0 R — B EH T
HAMR, BedERAAIREZFERETE, RE, THRABIH KT ES, FHERRD K
S, ZWABREHKEL, BERATH K, ReFLL A0, FREFOGEEMN, TEREITLE
EFEE, AHRCEAZAR, THAERNRERFENRKFFHY A, TETERERETESELK
MR, ERLEFMETER. AR PKPM PR T A TR Bt 5, AT w R EK, BHf
BETRAGMA.

RER: AR, FH, BhEs HESES: TP241 .2

Design and Application of Bolted Prefabricated Gantry Frame

LI Haifeng, ZHANG Ziwei , LI Chenyang, NI Haoran, WEI Yongyan
(State Grid Beijing Electric Power Company Construction Consulting Company, Beijing Xicheng 100176, China)

Abstract: In response to the current situation of safety risks and quality issues in the installation and disassembly of
gantry frames, a bolt connected prefabricated gantry frame is proposed based on the principle of bolt connection. The
installation and disassembly of prefabricated gantry frames connected by bolts are flexible, convenient, and fast. No
need to make tedious construction preparations in advance, no need to perform electrical welding, and reduce exhaust
emissions. There is no hot work during the installation and disassembly process. Reduce safety risks such as fire
prevention and electric shock on site. After removal, the profile will not be damaged and can be reinstalled according to
the original design position. Low turnover and usage costs. It can solve the problem of requiring longer vehicles for
gantry transportation. The walking guide beam can be divided into two parts through bolt connection, and can be
transported using ordinary vehicles. Establish a model using PKPM software and complete structural calculations. All
indicators meet the standard requirements. Currently, it has been applied on site in two projects.

Keywords: gantry frame; prefabrication; bolted connection
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Development of a Universal Fixed Safety Belt Suspension Device

QIN Weicong', TUO Chen, LUO Zhe, LI Peng, WANG Yanfu, LONG Yiwen, XU Qiang, FU Kaipeng, QIN Jiajun
(State Grid Xiangtan Power Supply Company, Hunan Xiangtan 411100, China)
Abstract: In recent years, with the rapid development of the power grid, the problems arising from the maintenance of
substation equipment have become increasingly apparent. During the maintenance process, transformer and line CVT
maintenance has been a problem for maintenance personnel due to design, construction, or equipment model reasons.
Because the size of the base is different, the traditional safety belt suspension device is not fully applicable. As a result,
during some equipment maintenance, it is not possible to install a seat belt suspension device and do not wear a seat
belt. The safety belt is tied to the pillar insulator, and risky operations may occur from time to time; The second is that
the safety belt suspension device needs to be fixed by adding multiple cushion blocks at the limit screw bolts. The
device is bulky, takes a long time to install, and is unstable to install. Not only does it bring great safety hazards to on-
site operators, but it also reduces the efficiency of maintenance work. Based on the above situation, a universal fixed

safety belt suspension device with lightweight, simple installation, low cost, and sturdy structure has been designed for

the universal installation structure of transformer bushing and line CVT.

Keywords: transformer; line CVT; seat belts; seat belt suspension device
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Research and Application of Series Reactors for 500 kV Transmission Lines

LI Feng', XIE Guodong, LIU Chengguo, ZHANG Dong, WANG Rui, LIU Boyu
(State Grid Beijing Electric Power Maintenance Company, Beijing Fengtai 100073, China)
Abstract: Due to the increase in the number of 500 kV hub substations, the degree of short-circuit current has also
increased. Installing series reactors on the line is an effective measure to limit short-circuit current. In this paper, the
composition, numbering rules, state definition, principles of switching operation, and operation and maintenance
measures of series reactor intervals are analyzed, based on the 500 kV line series reactor project. The reference for the

application of series reactors in transmission lines are provided.

Keywords: series reactor; transient recovery voltage; short-circuit current; switching operation
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Research and Application of Intelligent Wireless Transformer Polarity Tester

DONG Zhaogiang’, GUO Yongxiang, WEI Bin, ZHAO Yuting, SHI Jiale

(State Grid Gansu EleTAric Power Company Tianshui Power Supply Company, Gansu Tianshui 741000, China)

Abstract: Testing the polarity of transformer is an essential and important work program for relay proteTAion

personnel. In response to the current problem of transformer polarity testing, this paper develops a new intelligent

wireless transformer polarity tester, which uses an operating rod to easily conneTA the test wires, solving the problems

of high manpower and material resources consumTVion and high risk of high-altitude conneTAion of test wires under

the traditional conneTAion test line mode. By using wireless remote control, the testing time is shortened while

improving the quality of polarity testing.

Keywords: intelligent wireless; transformer; polarity tester
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Talk About Transformer Maintenance-free Breathing Apparatus
LI Linhua’, XUE Bing, HUO Tian, CHEN Yuxiang, FANG Wenjun
(State grid Beijing electric power company company maintenance branch, Beijing Fengtai 100073, China)
Abstract: As maintenance free respirators with good economy, high utilization rate, and good safety, they are
gradually being adopted by more and more new substation main transformers. This article mainly discusses the
traditional main transformer respirator and the main transformer maintenance free respirator, which are introduced in

detail from the principles, structures, functions, and other aspects. At the same time, combined with the actual situation

of the team, the advantages and disadvantages of maintenance free respirators are elaborated.

Keywords: transformer conventional respirator; transformer maintenance free respirator;transformer substation
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Analysis of Frequent Suppression of 500 kV Circuit Breakers

DIAO Xingyi', XU Chengxi, NAN Yang, XIA Boya, LIU Yuwu
(State grid Beijing maintenance company, Beijing Fengtai 100071, China)
Abstract: Hydraulic mechanism is widely used in high-voltage circuit breakers because of its many advantages.
Frequent pressure of circuit breakers is a common fault in hydraulic mechanism circuit breakers. This paper analyzes
the influence of temperature on the pressure of a 500 kV circuit breaker, the causes of the failure, and puts forward the

corresponding solutions. At the same time, it briefly analyzes several other possible reasons for the frequent pressure of

circuit breakers.

Keywords: hydraulic mechanism; high voltage circuit breaker; frequent repression; hydraulic oil
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Research on Cable Fire Protection Technology in Urban Power Supply and
Distribution Network

LIU Hao', LI Fusheng, LIANG Zijun
(State grid Beijing electric power Company Pinggu power supply company,
Beijing Pinggu 101200, China)
Abstract: Conducting research on cable fire prevention technology is helpful for the stable operation of urban power
supply and distribution networks and promoting harmonious social development. The article analyzes the causes of

cable fires in urban power supply and distribution networks. Elaborate on several points regarding the selection of fire

prevention technology for power supply and distribution network cables. Improve the level of fire prevention.

Keywords: urban power supply and distribution network; cable fire protection; causes of fire
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The Automatic Mode Signal of the Cooling System of the Converter Valve Has Exited,

Causing the Converter Valve to Lock

FENG Xin'", YUAN Limin>, HUO Tian', WEN Huan", ZHANG Jingyan', DUAN Ge'

(1. State Grid Beijing Electric Power Company, Beijing Xicheng 100031, China; 2. Non-commissioned Officer School of

Aerospace Engineering University of the Chinese People's Liberation Army Strategic Support Force, Beijing Changping

102249, China; 3. School of Computer and Information Engineering, Xinjiang Agricultural University,
Xinjiang Urumqi 830056, China)

Abstract: Converter valve cooling system is an extremely important auxiliary equipment in the DC power transmission

project, and its safe and reliable operation is the necessary guarantee to maintain the reliable operation of the converter

valve. With the increasing attention paid to the converter valve cooling system in the converter station, the intolerance

of converter station lockouts caused by auxiliary facilities has increased. Promote each converter station to gradually

carry out round after round of lock investigation. It is found that a single element can lead to a single pole block in the

converter station through the locking investigation of a single element. At the same time, this phenomenon is analyzed

and repeated, and finally the hidden danger caused by this single element is rectified and eliminated.

Keywords: converter valve cooling system; single component; lockout investigation
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Discussion on the Protection System for Electric Shock in Rural Households

GUO Xinggan
(Water Conservancy (electricity) Rural electrification Research Institute, Zhejiang Hangzhou 310012, China)
Abstract: The safety of rural household electricity is the top priority in China's electrical safety. Currently, there are
two different standards being implemented in China. The first edition is DL/T 736-2021 "Installation and Operation
Regulations for Residual Current Operated Protectors in Rural Power Grids" released by the National Energy
Administration in 2021. The second edition is the GB55024-2022 "General Specification for Electrical and Intelligent

Building" issued by the Ministry of Housing and Urban Rural Development. This article analyzes the similarities,

differences, and advantages and disadvantages of these two standards.

Keywords: rural households; electricity safety; residual current action protection
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Analysis of an Abnormal 10 kV Bus Voltage Accident in a 110 kV Substation

CHEN Pengyu’, WANG Jing, ZHOU Xu

(State grid Jibei Electric power Co., Ltd. Wen'an county power supply branch, Hebei Langfang 065800, China)

Abstract: Briefly describe the troubleshooting process of a 10kV bus voltage abnormal accident in a 110 kV

substation. The operation and maintenance personnel first conducted a routine inspection, measurement and analysis of

the 10 kV line to identify the cause of the accident. After several twists and turns, it was finally concluded that the

accident was caused by the arc suppression coil inside the station. Through the analysis of the accident investigation

process, we have come to realize that the analysis of the causes of distribution line faults needs to broaden our thinking;

The equipment inside the station and the outgoing lines outside the station should be considered simultaneously;

Improve the ability of dispatch and operation personnel to analyze, judge, and solve accidents. Effectively shorten the

time for finding the cause of accidents and improve the reliability of distribution network power supply.

Keywords: abnormal bus voltage; 10 kV line; voltage imbalance
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Discussion and Countermeasures on the Engineering Quality Problems of State Grid's
Small-scale Infrastructure Projects with Limited Scope
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1. State Grid Beijing Electric Power Company Integrated Service Center, Beijing Xicheng 100031, China; 2. State Grid Jibei
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Abstract: The study on the engineering quality problems and countermeasures of State Grid's small-scale infrastructure
projects explores and analyzes the current situation and existing problems of the engineering quality of State Grid's
small-scale infrastructure projects, and proposes a series of countermeasures. The study believes that the main factors
affecting engineering quality include the uneven quality management level, inadequate quality supervision, and low
design and construction technology level. To improve engineering quality, countermeasures are put forward in aspects
such as strengthening quality management, enhancing design and construction technology, ensuring material and
equipment quality, and strengthening acceptance and after-sales service. Meanwhile, it emphasizes the cultivation of a
good quality culture and improves the quality awareness and professionalism of employees.
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