Thermal Validation of Air Break Disconnector

H. S. Saiger, |. Jain, G. Tapiawala
Raychem Innovation Centre, Raychem RPG Ltd, Vadodara, GJ, India

INTRODUCTION: Disconnectors provide electrical RESULTS:

seclusion for maintenance in power systems. * The temperature rise results are obtained due to
Disconnectors are subjected to a temperature rise nominal flow of rated current as shown in Fig 3.

due to continuous flow of current. As the * The highest temperature rise is seen at the
temperature rise tests are time consuming, a model contacting area i.e. on Fixed & Moving Contact as
(Fig 1) is developed in COMSOL® including a coupled shown in Fig 4.

electromagnetic-thermal simulation to determine * These values are the most important values in terms
the temperature rise in the system for of steady state temperatures.

design verification. L ——— _

™ >

[ Ground ]

" Thin )
Resistive
layer for Ag

\_ coating

dx@o >

e 55

P
iy

- 4 50 : o

N
Metal part in contact

\with insulator

[Moving BIadeJ

[Fixed ContactJ Jy

Figure 1. Model of Isolator

NUMERICAL MODEL (3D, Frequency Stationery)

* Model simulates the disconnector undergoing
electromagnetic heating.

* Electric Currents (ec) and Magnetic Fields (mf)
interfaces are coupled to obtain the finite element
solution for volumetric electromagnetic losses.

* Contacts & connections are modelled separately to Figure 5. Test Object (3—phase)

account for contact resistance in Heat Transfer in ot Sim Rise | Exp Rise | Variation
Solids (ht) interface as shown in Fig 2. e ° C %
Electromagnetic Heating Heat equation Fingers 47 48.3 2
1 92T 92T 92T Moving Contact 47.2 48.4 2.5
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Table 2. Isolator Model Temp Rise Values Comparison

(7 ] 37— 1. Main Contact modelling: CONCLUSIONS:
e , i - Thermal Resistive Layer for Ag * Simulation results are verified with test results.
coated surfaces. * Thermal stability is analyzed and is certified with
» Spring Contact Pressure of 70kPa o ,
| || —2. Bolted Connection modelling: the threshold limit stated in IEC 62271-102:2018.
- N » No additional coating/layer * Verified analysis can be extrapolated to reduce
Ne i * Contact pressure of 80kPa for bolted number of tests, to improve performance, to
connections . . .
reduce cost for developing reliable design.
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