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Significance:
Part 2 – Development of standards – Reality checks

Demonstration ad absurdum: 
Accepting the premise of prevalent 100/1300 high-energy surges and modeling the response of typical metal-oxide
varistors leads to the conclusion that most of the billions of varistors in service should fail at alarming rates – but
we know they do not.  Ergo, the premise is not valid.  

This paper was part of a successful effort to discourage the IEC TC77 from including that 100/1300 test in the
regimen of across-the board EMC testing.

(See also paper “MOV - VDE" in this Part 2 for an experimental demonstration.)

Filename: Incompatibility
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is based, a ready calculation using the capacitively 
stored energy, q2/2C (of order 5000 J ) ,  shows that 
no more than 10% of the stored energy is spent in 
the MOV in the simulations according to the two ap- 
proaches discussed above. Yet, these two tests are 
aiready destructive or' the device. i t  seems likely 'chat 
a test that would meet the 80% criterion would pro- 
vide an even more severe stress to  the equipment, and 
provide a greater disparity between the model results 
and field experience. 

Thus, the authors suggest that a reexamination of the 
premises that led to the VDE 0160 Standard should 
be considered before incorporating a blanket require- 
ment for such a test into new IEC surge immunity 
standards. The authors plan to perform actual tests 
on typical varistors t o  further support the computa- 
tions presented in this paper. 

CONCLUSIONS 

1. A mathematical and derived computational model 
has been presented which permits the evaluation of 
many aspects of varistor performance over a range of 
conditions which are characteristic of the actual oper- 
ating environment and also of the test environment 
contemplated by VDE 0160 and other surge stan- 
dards. 

2. Computer model predictions of the impact of the 
proposed 100/1300ps surge test on the millions of 
varistors in service shows that these varistors should 
experience a greater failure rate than indicated by 
available information on actual failures. The simpli- 
fied inductance-free model provides analytical confir- 
mation of this result. This inconsistency raises serious 
questions on the proposed requirement of such a se- 
vere test to a wide range of equipment. 

3. The lingering ambiguity on setting a constant open- 
circuit voltage or adjusting the voitage whiie the spec- 
imen is connected needs to be clarified. A constant 
open-circuit voltage is the generally accepted prac- 
tice in surge testing. The premises that led to this 
new surge test may justify adjusting the charging volt- 
age after the test specimen has been connected to  the 
surge generator; that adjustment, however, results in 
larger amounts of energy being dissipated in surge pro- 
tective devices, making the apparent incompatibility 
identified above even greater. 

4. The criterion that 80% of the capacitive energy 
must be transferred t o  the test specimen may be dif- 
ficult to satisfy and needs clarification. The authors 
have been unable to identify a simple circuit which 
satisfies the criterion while maintaining the required 
rate of decay under open circuit conditions. 

5. While the authors do not question the validity of 
the fuse-blowing scenario, they recommend a crit,ical 
review of the statistics of the occurrence of fuse hlow- 
ing, of the use of varistors with low clarnping volt- 
age, and of the distribution of actual clamping volt- 
age within manufacturing tolerances. Tile serisiiivity- 
model developed in this paper may be a uscful tool 
in evaluating the effect of these tolerances. The au- 
thors also urge all users to share infornlat,ion on thc 
observed failure rates, as well as to perform validat- 
ing tests, in order to provide a broader perspective on 
these issues. 
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