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Test Currents in Insulation One Line Diagram
S

Represents
charging current
= Represents
absorption
”%,3?,'33.?5 current
= Represents
volumetric
leakage current } )
CONDUCTICN

{dielectric loss) OR LEAKAS
CURRENT

CURREMT- MICROAMPERES

4 5 B TRD ig 18 2 B 3 4 BB TED IO

SECONDS
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Mo Connection to To Guard
Guard Terminal Terminal

B
I4

To EARTH To LINE To EARTH To LINE
Terminal - - p Terminal Terminal N - b c Terminal
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~. High voltage winding
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guard
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C-MODEL OF POWER TRANSFORMER

HV BUSHING LV BUSHING

CORE GROUND BUSHING

CAPACITANCE

HV WINDING TO TANK

LV WINDING TO TANK

HYV WINDING TO LV WINDING
HV WINDING TO CORE

LV WINDING TO CORE

CORE TO TANK

HV BUSHING TO TAP TEST

LV BUSHING TO TAP TEST
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1. Ungrounded Specimen Test:

UST/A (Ungrounded Specimen Test):
UST/B = CHL
UST/A + B

trarsformer under test

ype 2818/5283

T

CI tan & Lllnﬂ
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Center
Conductor

Grounded La}'E-:.l'. :d‘ }T—Tap Electrode

Flange

Center cia Cie Cilecz Grounded
Conductor HHHT|1|-E|1’EI'.

Cid Flange

Tap Electrode
(nermally grounded)
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pation factor / power factor in % *) OIP bushing: PF / DF tip up test

=
o

impregnated
paper

Qil
impregnated
paper

Insulation

Resin

IEC 60137

OIP bushing: PF / DF variable freg

IEEE C57.10.01

Typical new
values

03-04 02-04 05-086
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*: Manual Triggered
A Auto Triggered

CIL4MMNS

E0min

Typical Test Sequence for HV Transformer
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Black Lead Red Lead
/raltached to
HO bushing

Test Lead Grounds should
atlach to stud or bolt at base of
each bushing | | —
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True
ErrorI-RDrop \bltage
in Test Leads L Drop

\,\ y 41
Test Current —= <
a-:-; Ry

2-Wire Ohms

Source HI
Sense HI

Sense LO
Source LO

4-Wire Ohms

2-Wire vs. 4-Wire Ohms
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Oil break down voltage (5 Dissolved gas analysis

Moisture-in-oil
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Measured gases

H2 (Hydrogen)

CH4 (methane)

C2H4 (Ethylene)

C2H6 (Ethane)

C2H2 (Acetylene)

CO (Carbon Monoxide)
CO2 (Carbon Dioxide)
02 (Oxygen)

N2 (Nitrogen)
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PDrand dischiarges of lew energy.

oIl pyrelysis at the temperatire 200- 500 C

Symptom: off everheating above 500 “C
When fierming| efi carsen could be expected

discharges off high energy, ol overhieatng anoyve
800 “C, intensive formation el caren particles; in
oll; metal fusien

overheating cellulose

Intensive olll oxidation
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Faults

Partial DIscharges

DISchiarges ofi IoW Energy.

DISchiarges ofi NIghreneray,

TThermal fault i< 300

TThermal fault 300<1 <700

nermal fault 1= 700
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