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Along with the unceasing development of defects diagnose technology for the
electrical equipment, modern infrared technology undergoes steady improvements and
becomes mature day by day, the infrared test diagnosing technology for electrical
equipment develops very rapidly as a handy and quick technology for equipment condition
online testing. It is characterized by: non power—off, no sampling, non—contact, audio-
visual, precise, real time, high sensitivity, fast, safe, extensive application, it is an
important measure for ensuring the safe and economic operation of electrical equipment.

In order to carry out the infrared test diagnosing work in a scientific, efficient and
standard way, Shanghai Municipal Electrical Power Company to enhance the technical
and managerial level, and to accumulate experience for further unfolding condition
overhaul of power equipment, based on the former { Working Regulation Of Infrared Test
Diagnosis For Electrical Equipment) , instituted the { Working Technology Regulation Of
Infrared Test Diagnosis For Electrical Equipment of Shanghai Municipal Electrical Power
Company) and ( Infrared Test Diagnostic Working Managing Regulation For Electrical
Equipment of Shanghai Municipal Electrical Power Company ) . At the same time, the
Infrared Test Diagnostic digital data Center For Electrical Equipment Within The Company,
Infrared Test Instrument Contrast Lab, and the Corresponding Infrared Test Diagnostic
Working Network in the company are successively established. The members of the
working net include all operation and managerial units in the network, such as the Super
High Voltage Co., each Power Supply Co. Cable Co. (Cable Management), Central
Control Station, Central Station, Test Center, etc., thus providing good conditions for
carrying out this work within the company.

This book is compiled according to the careful choice of atlas from the on site infrared
tests of the company in the recent years, to guide the infrared diagnostic work by
analyzing some typical cases. These atlas, typical cases and regulations are the
embodiment of the painstaking lab our of the on site test personnel, technicians and
management personnel of different levels. The editor hopes that by means of the
publication of this book, the application of the infrared test diagnostic technology in the
electrical power system, will be popularized through more audio-visual manner, and a
better guide to the overhaul work for the electrical equipment will be obtained.

This book is the accumulation of experiences and summary of infrared test diagnosis
of the company in the recent years, Since the analysis of the infrared thermal atlas and
defects for the electrical equipment are still in the experience accumulating stage, in order
to make the judgment of the electrical equipment defect, the analysis shall be performed
along with the test results by the other testing means.

Since there is few experience used for reference, because what is more, due to the
limitation of time and of the limitation author's understanding level, the shortcomings and
error may be unavoidable. The readers are welcome to give comments and criticism.

Shanghai Municipal Electrical Power Company
July,2004
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This book is aimed at serving for the reference and popularization of the application of
the infrared testing diagnostic technology for the electric equipment in the electrical power
system, by means of more audio-visual manner of infrared thermal atlas. For those
infrared thermal atlas of some electrical equipment, in which the true cause of the defects
is not yet found, the editor collected these thermal images for the reference of all those
concerned.

This book is divided into three parts: part one contains thermal atlas, including
overhead lines, cable lines, power distribution equipment, transformation equipment and
electrical machinery; part two contains the analyses of typical cases; part three consists of
two regulations, including { The Working Regulation Of Infrared Test Diagnosis For
Electrical Equipment Of Shanghai Municipal Electrical Power Company) and { The
Working Management Regulation Of Infrared Test Diagnosis For Electrical Equipment Of
Shanghai Municipal Electrical Power Company ) .

The chief editor of this book is Ten Le Tian of Shanghai Municipal Electrical Power
Company (hereafter SMEPC), the vice chief editor of this book is Zhou xinya and Ling
Ping of Shanghai Electrical Test & Research Institute(hereafter SETRI), the writers are
Lan Geng of SMEPC, Chen Hong Gang , Xiao Rong of SETRI, Yan Jie, Qu Zhiming of
Shanghai Urban Area Power Supply Company of SMEPC, Chen Shiyan of Shanghai
Super High Voltage Company.

In writing period, the authors got support from SETRI, Shanghai Urban Area Power
Supply Company, Shanghai Super-High Voltage Company, especially got help from the
vice chief engineer Qian Weizhong of Shanghai Urban Area Power Supply Company of
SMEPC. The pictures marked with “*” ware offered by Peiport Scientific Ltd. (Hong Kong),
The authors hereby express sincere thanks to all of them.

Due to the limitation of the author's understanding level, and the infrared test
diagnosis application in electrical power system is still on the way of high speed
development of data accumulation, there may be some shortcomings and errors in the
book, any comment and criticism are welcome.

Editors

July, 2004
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Chapter 1 Distribution Equipments

WA 35kV TRA5E 8
BRFAAE . IEH

Name of Equipment: 35kV Dry -type Transformer
Defect Classification: normal

BER AR 35KV /b b 2% P 350l s
RPESSTRY : BAH A R Bl o B A B AR

Name of Equipment: 35kV low oil content circuit breaker inside static contactor
Defect Classification: B phase inside moving and static contactor not connected so

well, so caused heat
55.6C
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W&/ 10kV AR
BRPERTY . PHARERPA
Name of Equipment: 10kV capacitor

Defect Classification: inside defect

B AFR: 35KV AR G LI AR

BRPEETY . kI8l

Name of Equipment: 10kV bushing core penetrating current transformer
Defect Classification: coil defect




BERMFR: 35KV SFe W7 1% 2 P4 36 fish 2L

EREEASTY . T I8 2% P 35S sl kS R

Name of Equipment: 35kV SFq circuit breaker inside contactor

Defect Classification: circuit breaker inside contactor contacted not so well
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Name of Equipment: 10kV box current transformer joint

Defect Classification: joint contacted not so well, so caused heat
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e PR 10KV BRERSERE £55%

(R IV~ 3 R L RN W &

Name of Equipment: 10kV bus wall bushing
Defect Classification: wall plate eddy current heat




W& AR 35KV HL 2% W i 2%

BRFAERY . He I Hefh AN R R AR

Name of Equipment: 35kV reactor circuit breaker

Defect Classification: joint not contacted so well, so caused heat
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X B FR: 35KV B HAS JE 8% 48 3k
BRI . B Rk AN 1R A

Name of Equipment: 35kV transformer joint

Defect Classification: joint not contacted so well, so caused heat
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Chapter 1 Distribution Equipmen

W& AR 35kV ZHAZT

BRBARR . AL MR R A

Name of Equipment: 35kV pillarinsulator

Defect Classification: insulator base discharge heat
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W Bk 35KV BHIES

BpaER. EERERRAHS

Name of Equipment: 35kV wave trap coil
Defect Classification: the upper part heat uneven




B PR 35KV R A 2 a2

BREARRE . B AR ABRNR

Name of Equipment: 35kV compensate capacitor fuse wire
Defect Classification: fuse wire capacity not reached heat level

& APR: 35KV AR 42 83k

BRBABAY . Bed A R R B

Name of Equipment: 35kV capacitor fuse wire joint

Defect Classification: joint not contacted so well, so caused heat
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