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SAFETY
MARGIN LIFE
EXTENSION
CRITICAL
LEVEL

REMEDIAL
REPAIR

FAULTY

NORMAL FAILED

DEFECTIVE

s : TB227_Life Management Techniques for Power Transformers CIGRE A2.18 20 January 2003



Life

Used Possible Impacts of Lack of Maintenance
(] ? NEW ; [ - Baseline data not recorded, commissioning errors missed
a g ﬁ LﬂJ %Naﬂsgﬂu s | - Failure to detect early life problems within warranty period

- Oil oxidation begins

- OLTC contacts wear (medium and heavy loads)
- Weathering and UV takes affect

20%, - Trends in condition not observed

r - Corrosion in severe environments
- Visible affects of weathering and UV
- Transducers go out of calibration
L - Fan and pump bearing wear
, 40% A Trends in condition not observed
/ f - Gaskets and seals lose resilience, oil leaks manifest
K n ow — - Oil decay products affect paper insulation
yo — - Weathered paint, edge and spot corrosion
- Miss opportunity to intercept accelerated ageing

I m a c t L - Miss benefits of implementing a mid-life intervention
60%

r - Uncertainty on remnant life
- Oxidation and hydrolysis enters accelerated ageing stage
- Paper DP drops, sometimes prematurely
- OLTC and bushing failure rates increase

L - Paint system protection fails

80%
¢ - Expect sludge if oil has been in poor condition

- Exposure causes device malfunctions

- Wiring and cable insulation en-brittle

- Bad oil leaks need regular topping up

- Dielectric withstand diminishes (moisture)
100% \ A Expensive failure (often bushing or OLTC)

A TB445_Guide for Transformer Maintenance WG A2.34 Cigré, 2010
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The condition change

The condition begins :
begins to be detectable

to deteriorate
\ X

Good

The condition 18 0
deteriorated that fatlure
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Condition
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Failure

Time

A TB445_Guide for Transformer Maintenance WG A2.34 Cigré, 2010
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Oxidation
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degradation

Hydrolytic
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Thermal
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Clamping Plate

Spacer Block
Angle Ring

Paper Wrap around

Cylinder Copper Wire
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TOPS

Color
Interfacial Tension
Neutralization No.

Dielectric Breakdown | |
Power Factor i- ) E
! Oxidati;)n Stbility |
___________ [ I SFL/PFVO I —
: Flash Point ' + ; Rotating Bomb E - TO PS
: Pour Point : i Acid/Sludge E
| SpecificGravity | P u
I Viscosity :
[
: Aniline Point : FUNCTIONAL
| Corrosive Sulfur I i COMPOSITIONAL
SN S —— ' PURITY
--------- STABILITY
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Wrafiaasnasauyn 11 Wrafiaasnasauyn 56 U

a [ (% a
® Dielectric Breakdown Voltage (maaaﬂﬂaaaﬂmmmm)

o
® Water content IFT

® Neutralization number

1 1 .
“éasandinsilfeuudassa” Color

® Power factor

® Specific Gravity
® Viscosity NAFAULHSN

® Inhibitor content
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Action Task Interval Remark
Light Regular Intensive

Visit 6m Tm 1d In service

Detailed visual 1y 3m 2w In service

inspection

DGA 2y 1y 3m Task interval may differ with
monitoring

Oil tests 6y 2y 1y

Cooling system cleaning | Conditional Conditional | Any Interval | Outage may be required

Accessories verification | 12y or Cond. 6-8y 1-2y Outage required

Electrical basic tests Conditional Conditional | Any Interval | Outage required

Insulation tests (DF or| Conditional 6-8 y 2-4y Outage required

PF)

OLTC internal 12y 6-8y 4y Consider number of operation,

inspection technology and manufacturer

recommendations

A TB445_Guide for Transformer Maintenance WG A2.34 Cigré, 2010
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Condition Monitoring Strategy

Monitor / detect Diagnose fault
fault Assess condition

Normal 7 B Serious ? B

Something
else

Broadband, sensitive Focused, quantitative
techniques techniques

Applied routinely Applied as required

A TB445_Guide for Transformer Maintenance WG A2.34 Cigré, 2010
T
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e Local heating 1%11’183'% Hz, CZH4, CzHe’ C3H6, C3H8

« Corona %38 Partial discharge H,, CH, CH, CJH,

e Arcing Hz, CZH2 . C3H6 . CZH4
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Furanic Compounds
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Iﬂammmauwuﬁnum DP (Degree of

Polymerization)

80-300 °C
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® Recondition Y |
(3 A ] a G . .
Lﬂ%ﬂ']’iLLElﬂﬂ'ﬂad‘Ii%LLamﬁ@lYlL‘]J% Solid materials @an

® Reclamation

(3

1Jbn15LbeNtdT acidity 8% colloid contaminants thag products
a Y

of oxidation aaﬂiﬂﬂ‘n']ﬂl:ﬂﬂuagﬂ'ﬁ@lﬂ‘ﬁﬂ

® Regeneration .
lunsa38 lNISWENAINE, Solid material, Acidity, products
of oxidation, dissolved gases Wazdin15Léx Inhibitor WA
decolorizing Lﬂa‘f,ﬁ’ﬁqm&mﬁ'ﬁmﬁau Original oil
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E-mail : perm.kuan@gmail.com




