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One of the previous 
works in this field
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Introduction

• Co-ordination of protection circuit – why simulation
• Model of protection component
• Circuit simulation tool – ATP-EMTP
• Examples
• Questions and comments
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Multistage protection device
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Balanced protection circuit
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Efficient model for computer simulation

• Gas discharge protector
– Two electrode version
– Three electrode version

• Varistor
• Zener diode
• Common mode choke
• Cables with skin effect
• … 
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Model of gas discharge tube – time to breakdown

RL

C

L

RC

T

RARC

CCR

VCS

0.1 1 10
0.01

0.1

1

10

Experimental data

Calculated by EMTP

Time to breakdown (us)

Steepness of applied impulse(kV/us)

Tube 230V

R
k D
i darc

T

o
t

=
⋅
⋅∫ ( )τ τ

t aS b
d = −

0 2 4 6 8 10

Time (us)

-100

100

300

500

700

V
ol

ta
ge

 (V
)



Uen  Rev PA1 EAB/ERA/SE/ Hong Tang2002-08-16 8

Model of gas discharge tube – three electrode
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Model of varistor and zener diode
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Model of common mode choke

Characteristics of common mode choke
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Model of cables with skin effect
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Frequency characteristics of protection circuit
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Advantage for simulation of co-ordination on 
protection circuit

• Evaluation of the circuit with different voltage level
• Evaluation of the circuit with different transient shape
• Modification of the circuit easily
• Check the energy absorption of varistor and zener diode
• Localisation of the fault

• Established model and simulation tool is an efficient and 
convenient for the protection circuit co-ordination
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Example one

Installation cable

B32K750 S14K250

CGZ/230VL

15 m

Discharge
protector

Installation cable

10 m

V1, I1
V2, I2 V3, I3
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Example two

230V 
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Advantage of simulation
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Questions and Comments


