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25.0 INSULATING OIL REQUIRED FOR TRANSFORMERS:

251 Transformer oil shall be arranged by the Purchaser separately. The
Offered Price of transformers therefore, exclude first filling of oil. However, the
quantity of oil for first filling and 10% extra should be indicated by the Tenderer in
kilo-liters and in kg in the technical questionnaire. The design of the transformer
shall be based on the characteristic of EHV transformer oil as per relevant IS.
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25.2 Since, oil for the transformer is not included in the scope of supply , it
may be noted that the transformer shall be supplied duly Nitrogen gas filled with
suitable arrangement to ensure that the pressure of gas is regularly maintained
during transit and upto the date of filling of oil. For this purpose , necessary
gas cylinders with regulator shall be supplied on non returnable basis. Additional
gas cylinders required for recouping and maintaining of positive Nitrogen
pressure upto filling of oil should be supplied by the manufacturer of
Transformers and the offered price should take into account this requirement.

25.3 The quality of the oil used with transformer shall conform to the oil
parameters specified in this clause. No inhibitors shall be used in the oil. The oil
samples of transformer will be drawn for the oil used at factory & site as follows.

i. Prior to filling
ii. Before and after heat run test / pre-commissioning test
iii. Before energizing.

All tests as per 1S:335 (latest version) shall be conducted on oil samples.

254 Sufficient quantity of oil necessary for first filling of main tank, coolers,
radiators and conservators etc. upto the proper level plus anticipated quantity of
wastage of oil during first filling shall be arranged by Purchaser in tankers. Please
note, wastage means quantity of oil absorbed during initial filling at works for testing.
In addition to the oil needed for first filling, 10% extra quantity of oil for topping up in
future, shall also be arranged by Purchaser. Therefore, total quantity of oil required
for first filling shall be measured at works at the time of testing on unit subjected to
heat run test.

25.5 The supplier shall dispatch the transformer in an atmosphere of
pressurised Nitrogen. In this case, necessary arrangement shall be ensured by the
supplier to take care of pressure drop of nitrogen during transit and storage fill
completion of oil filling during erection. A gas pressure testing valve with necessary
pressure gauge and adapter valve shall be provided.

25.6  The supplier shall warrant and confirm that oil to be used for the transformer
testing at Works is free from Polychlorinated Biphenyls (PVB/PCB). The
transformer oil to be used by purchaser for first filling at site shall be new oil of EHV
Grade-l having following specification. Hence Qil to be used by manufacturers at
factory for the purpose of testing at their works shall be of similar or better
quality having parameters matching with the parameters specified in the
specification. Specific approval of oil test results of oil proposed to be used
for testing of transformer in factory shall be obtained by the manufacturer from
the purchaser before first filling in the unit. MPPTCL shall not accept any other
oil for testing purposes having lower parameters than those specified in the
tender. Tenderers should specifically confirm this requirement in their offer.

:6 Characteristics Requirement Method of Test
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1. 2. 3. 4,

1. | Appearance The oil shall be clear| A representative sample
and transparent and| of oil shall be examined
free from suspended|in a 100 mm thick layer
matter or sediment | at ambient temperature.

2. | Density at 29.5°C 3 :

(maximum) 0.89 gm/cm 1S:1448

3. | Kinematics viscosity at :

2700 (maXimum) 27 CSt |S1448

4, | Interfacial tension at 270C :

(minimum). 0.04 N/m 1S:6104
5. | Flashpoint Pensky Marten .
(closed) (minimum). 1400C 15:1440
6. | Pour point. (maximum) -6 oC 1S:1448
7. | Neutralization value , il
(Total acidity maximum) 0.01 mg KOH/g I1S:335 Appendix "A
8. | Corrosive Sulphur Non-corrosive I1S:335 Appendix "B’
9. | Electric strength
gﬁ?ﬁ%" voltage) IS:6792
a. New unfiltered oil (as 20KV (me)
received condition).
b. After filtration 60 KV (ms)
10. | Dielectric dissipation
factor (tan delta) at 90oc 0.002 1S:6262
(maximum).
11. | Specific resistance
(resistivity)
a. at 900C (minimum). 200x10'? ohm.cm 1S:6103
b. at270C (minimum). 1500X10'? ohm.cm :
12. | Oxidation stability
a. Neutralisation value
after oxidation 0.20mg KO
(maximum).
b. Total sludge, after 0.02 pe-rcent by
s : weight
oxidation (maximum).
13. | Presence of oxidation The oil shall not 1S:335
inhibitor contain antioxidant A eﬁ dix D’
inhibitors . PP
14. | SK value 6% maximum 1S:335
15. Wate_r content 10 ppm 1S:2362
(maximum).
16. | Ageing characteristics As per ASTM-D 1934/
after accelerated ageing IS 12177
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:“’ Characteristics Requirement Method of Test
1. 2. 3. 4.

(open Breaker method
with copper catalyst)

a) Resistivity 2.5x10120hm.cm

i. 270c (min)

ii. 90oc 0.2x1012o0hm.cm

b) Tan delta at 90oc (min)

c¢) Total acidity max. 0.15 (max)

d) Sludge content by 0.05 mg KOH/gm
weight 0.05% (max)

17 | Oil used for final testing
during manufacturers
works shall be as
under:- (MPPTCL shall
not accept any other oil
for testing purposes

having lower

parameters than those

speciﬁed):_ AS perMPPTCL
i. Break down strength |Maximum 70 KV requirement
ii. Moisture content Maximum of 10 ppm
iii. Resistivity at 90oc More than 100x10'?

minimum ohm.cm (min)
iv. Interfacial Tension at | 0.04 N/M (min)

270c
v. Dielectric dissipation 0.002 (max.)

factor at 90 oC
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:& Characteristics Requirement Method of Test
1. 2. 3 4
18. | Oil sample taken from the
transformer after the
completion of site
processing and tested in
approved manner shall
have the following values
before commissioning of
the transformer.
a. Breakdown strength | Maximum 70 KV Tested in accordance
withstand with IS :335
b. Moisture content Maximum of 10 ppm
S Not less than 100
C. Resistivity at 90°% 12 g
iR x10"“ ohm.cm (min)
d. Interfacial  Tension
at 27°% 0.04 N/M (min)
e Qielgctri_c
gg;osg)atlon factor at 0.002 (max))
19 | N-dm analysis
CA% 4 6%
CN% 40-43%
CP% 51-54%
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