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COLOUR OF OIL CHIALITY
TRANSFORMER CLASS

OIL

Fale Yellow Good oil

Yellow Proposition A oil
Eright Yellow Marginal oil

Amber Bad oil

Brown Wery bad ol

Drark Browm Extremely bad od
Black Od in disastrous
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Insulating oil property testing
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W 10,2012
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Measurement items and determination criteria

66orless | 111077 | 11010275 2500

<40 <40 <30 <20

=30 >40 >50
>1.0 >1.0 >1.0 >5.0
<0.3 <0.2 <0.1 <0.1

(1): Normal value, (2): Caution value, (3): Abnormal value
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o At Caution 1| level
or nigner?
Yes J&

Diagnosis using dissolved gas analysis

Gas level (Caution |, Caution 11, Abnormal)

Modal diagnosis (1): Gas pattem
Modal diagnosis (2) A:mmmry diagnostic chart (Composition fatio)
Modal diagnosis (3): Specific
Modal diagnosis (4): Equivalent overhaating an
{Ovesaating and Caution  love o highor)
Modal diagnosis (S): Trends
Modal diagnosis (6): Linear support vector machines (SVMs)

No

Any signs of abnormality?

- Bxambralion of mnm am repair history
al dernal ins
Issl.mq of insutating oil umbeﬂ
- Examination of Same Models and similar structures for gelects
- Elecirical lesting
Internal i
Flow electrification giagnesis (Mainly in large capacity feed oil

systoms.
The above types of lests are conducied ammmng lo conditions and
needs, and the diagnosis is performed
(phenomena, degree, level of umgmsgmm ot nlrras mooms

engthening of monitori
armlnlnw examinatons

Sefting the cycle lor dissolved gas
o Yes | an alysis
Is continued use possible? Cadlonevel: Long cyclo selting.
Caution Il level ing

m cycle
No Abnormal level: Short cycle setting
Installation of online gas analyzer et

Facility

- Stop operation
- Remave for off-site repair
- Emergency repair
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Insulating oil - A
il sampling

Dissolved gas analysis Insulating oil property testing
1. Discolved gas analysis 1. Dislectric braakdown voltage:
measurement
2 Moisture analysic
| I | Ul 3. Total oxidation maasuremant
1 4 Volume resictivity measuremant

o W iy sign of stmomaity?

Comprehensive diagnosis
Determination of health
compared 1o an evaluation criteria table o pmm‘e_mm" and cabSu
abnormality
. B - Advics on future uss

Prepersion o epor.{E—

L

Submission of repert to customer
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A version of this paper appeared in the Homeland Defense Journal, Vol. 2, p. 1,

February, 2003.
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Graphite Grade | 230U (148 (4421 [ A%9 2127 [ 508

Type High Flake | Purified | Synthetic | Vein | Amorphous
CarbonFlake Synthetic

Carbon Content | 99.36 95,94 | 99.96 93.57 97.30 | 85.56

MT30thpercentile | 15 um 25um_ [ 18um | 2um | 25um | 15um

BET Surface 6.8 47 82 8.1 40 16.6

Area

Weight %+325 0.0 184 011 0.11 16 1.18

Weight %-325 100 9816 | 99.89 99.89 984 8882
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Vixture Carbon % LWI Last Non-Seizure Scar |Last Seizure Scar \Weld Load
Kof Kgf mm Kof mm Kg
\eat 2492 32 0.28 100 2.29 126
3%230U 99.36 25.75 40 0.3 126 2.29 160
10%230U 99.36 30.04 50 0.36 160 218 200
20%230U 99.36 38.86 30 0.36 200 2.07 250
5%146 96.94
10%146 96.94 27.78 40 0.31 160 3.28 200
20%146 96.94
3%4421 99.96
10%4421 99.96 31.65 50 0.34 160 2.21 200
20%4421 99.96
3%A99 99.57
10%A99 99.57, 31.46 50 0.35 160 2.24 200
20%A99 99.57
3%508 85.56 26.71 50 0.35 126 3.11 160
10%508 85.56 30.36 50 0.35 160 222 200
20%508 85.56 44 37 80 04 200 2.15 250
3%2127 97.3
10%2127 97.3 30.25 50 0.36 160 2.3 200
20%2127 97.3
el-w
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http://mineral-metals.exportersindia.com/products/industrial-minerals/graphite-powder.htm
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Girease of Reference Grease A

Grease B Grease C

! Calcium 12-hydroxy stearic acid
% Lithium 12-hydroxy stearic acid
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