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Fig.1 Structure and size of switchgear
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Fig.2 Inner structure of cable room
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Fig.3 Analysis model of cable
room temperature field
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Fig.4 Analysis model of contact
spots and oxide film
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Fig.5 Temperature field and current density
of joint at 10s
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Fig.6 Time-variation of air-flow field
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Fig.7 Overall structure of monitoring system
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Tab.1 Parameters of infrared sensor
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Tab.2 Maximum daily temperatures

of A-phase joints and environment
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9 2013-04-16 26.80 23.20
10 2013-04-17 26.80 23.03
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Thermal field analysis for cable room of high-voltage switchgear and

design of online monitoring system
XIONG Lan',XU Minjie', YANG Zikang',ZHAO Yanlong®,JJAO Yang'

(1. State Key Laboratory of Power Transmission Equipments & System Security and New Technology,
Chongqing University , Chongqging 400044 ,China;2. Huzhou Electricity Bureau,Huzhou 313000, China)

Abstract .

A multi-physics coupling model of cable room in NXAIR switchgear is established based on

the solid heat conduction equation,heat convection equation and heat radiation equation,while an air

flow field model of cable room is established based on Navier-Stokes equation to study the heat

dissipation effect. The FEM (Finite Element Method) is applied to solve these models with Comsol software.

The calculative results show that,the cable joints have higher temperature because of the contact spots

and oxide film and much slighter heat dissipation effect,which should be emphatically monitored. Based

on the calculative results,an online temperature monitoring system is developed for the switchgear cable

room, which applies the infrared sensors to sample the joint temperatures,takes MCU C8051F as its core

and programs the superordinate unit software on Labview platform for effective data management.

Key words: switchgear; electric cables;

temperature;; heat conduction; finite element;

monitoring; models
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