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If the equipment is having any hidden quality problems the test reveals the defect by abnormal temperature rise. Most
of the Electrical equipments and components undergo Temperature rise test specified by the Electrical standards and
specifications.

In alaboratory or an industry injecting rated current to the equipment is always a challenge. Measurement of temperature
rise is to be very accurate and appropriate measuring instruments should be also available.

The limitation of conducting the test, therefore, rests on the availability of source voltage and power to drive the required
current. It is not feasible to conduct the test if adequate source is not available with testing Agency.

The issue is much more complicated in the case of short time rated equipments like Neutral Grounding Resistors. The
NGR is usually rated for 5/10 /30 sec. The current and resistance values are normally very high. Finding a source for
injecting high current to high resistance load for a short duration has many impediments. The problem is further more
compounded in measuring the temperature rise for duration as low as 5 or 30 sec. Conventional measuring instruments
like Thermocouple may not reveal the actual temperature within a short duration of 30 sec due to thermal inertia.

Hence, most of the renowned laboratories in the world do not undertake the Temperature rise test on NGR. We have
approached KEMA, ASTA, PEHLA (Germany), CPRI( India), etc and enclosed our queries and their replies are in Annexure-I.
They have categorically stated that it is not possible for them.

The NGR is designed and constructed in accordance with standard IEEE-32. Heat run test for NGR has been omitted in
the standard which calls for only Routine Tests and they are:-

(@) Measurement of Ohmic value

(b) Dielectric test, excluding Impulse test



PLOT WITH TEST RESULTS
REPORT  486-91 Infra-red temperature measurement SHEET 4

9.8 °C
FREEZE

CFT Heat and Flow Dept SAU-prod B :
s Balen 11l Bnnln L DY

R@71,.812  [91-NOU-15 11:05:2B] Resistor K/B71, 1@ sec.

TABLE WITH TEST RESULTS read 1072, .
REPORT  486-91 l TYPE OF TESTS REQUESTED: Short-time withstand current test I TEST CIRCUIT  S01 l SHEET 3
Condition before tests: Resistor new. Photograph 141305,
made by means of
‘Ambient temperature: 8 °C.
Botoro the tost da tod ot at our
Soe report no. 1430-91 (included).
Physical behaviour
o s Vonage Maximum Emission ot
N Poak tomperature Fiame Taas
e and, value Begin- Midale End ‘Average Begin- ‘Middle End
test o ning. Duration ning m
aurront Romarks
A A A B A . wo | w | W o
911116 none. T none I
2090 2090 2090 2090 10.1 49 57 63 532 No visible disturbance.
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Condition atter tests: Externally no visible change. (1) During the test an Infra-red temperature measurement was
e ntact out 1o Gt the hottest spo In the resistor:
Photograph 141306. (See. sheet).

TABLE WITH TEST RESULTS
. REPORT _ 485-81 [ TYPE OF TESTS REQUESTED: _short-time withstand current test [ 7esT ciRCUIT s01 [sHEET 3
Figure-1 oo R e B Prome v
o B PO P i
Ambient temperature: 8 °C.

Before the test a age. testand a tage withstand test was carried out at our High-Voitage Laboratory.
Ses report no. 1426-81 (included).

Tost quaniitis g Prysical behaviour
ymmetrical curent Voitage Maimum Emission of
- Praidiniy Flame TGes
Dateand | iave | Begin- [Midsle | Ena | Average Begin- | Middie | End
of ning Duation | ning )
b=l current Remarks
A A A A A s w W I o
nons Trone I
s, 204 206 206 | 205 |10 [1078 |[1276 | 1461 467 No visible disturbance.
5006

Candiion after tests: Externally ro visible change. (1) During the test an Infra-red temperature measurement was.
Porcelain intact. ‘carried out to detect the hottost spot In tho resistor.
Photograph 141304, (See next sheat).
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The disadvantages are :- ’
- KEMAX

REPORT OF PERFORMANCE

1.The test is again restricted by availability of source

2.When the resistive elements are stacked in actual assembly the e

APPARATUS Punched stainless steel resistor

heat transfer coefficient is different from a single element . s

3.The temperature measurement may not be accurate in view of p— e B

200

short duration 2 o

(1) Total voitage of 3 urits in series.

Considering all the above factors we have approached KEMA for a e o
Heat run test on a Partial Resistance assembly which is housed in S

a proportionate enclosure. A study current was arranged to pass R S
through the resistance assembly. Here again we faced a problem.

The resistive element is made out of stainless steel grade which is N
having very poor Temperature coefficient of Resistance, viz, 0.001. . ' :

Assuming the system voltage as constant, the variation in resistance
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with respect to temperature rise is given in the following graph. - ot
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RESISTANCE VARIATION IN NGR gon
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Utrachtseweg 310 - 6812 AR Arriem - The Netherlands
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MANUFACTURER  National Switchgoars,

Ambattur, Madras, Inda
APPARATUS  Punched stairloss steol resistor
SERIAL No. wior2

RESISTANCE VALUE IN %

RATINGS ASSIGNED BY THE MANUFACTURER
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The tasts have boen carried outn accordance with the clant’s Instructions.
Tost procedure and test parameters were based on ANSI/IEEE Std. 32.
Dato of tests 14th and 15th November 1991

Tho porformance o the apparatus tosted and the observatlons mads during tho tests have boen racorded In the tables
fast rasuie and the oscllograms.
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Testing the resistive element under constant rated current requires -
variable voltage source which is very difficult to arrange .KEMA have s
come out with a solution and they have connected high impedance
and high current Inductive coil connected in series with the NGR. By
this arrangement the constant current is maintained through out the

test.

Second task is to measure the temperature in a short period of 10
sec. KEMA with the help of Philips, Netherlands arranged a thermal
recorder to detect temperature with an accuracy of 0.1 sec using
Nitrogen filled cameras.

The above set up was finalized and our NGR was tested. The results are given in Figure-1, and also test certificates can be
downloaded from our website. The result was again analyzed by metallurgical methods to double check the temperature
rise.

The results are within the parameters prescribed and it also validated our design calculation. The tests are so important as
all other coefficients for Heat transfer have been derived accurately.

Our tests find a special place in house magazine of KEMA.

Though the tests were conducted in 1991 the same tests cannot repeated now as it requires elaborate equipments and
systems. This is the reason why KEMA and other laboratories have declined to undertake such tests.

National Switchgears have supplied more than 20,000 NGR s all over the world and the design conforms to IEEE-32 and
the design parameters have been adopted in all cases.
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