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TRANSFORMER TYPES

A1: Single Phase

A2: Three Phase

B1: Shell Type

B2: Core type

C1: Two windingC1: Two winding

C2: Three or more Windings

D: Special type transformers



TRANSFORMER BASICS



TRANSFORMER TYPES

 1 : Dry type

 2: Oil filled

� A: Air breathing

� B: Gas Oil sealed

� C: Gas sealed� C: Gas sealed



AIR BREATHING



GAS-OIL SEALED



GAS SEALED



TRANSFORMER ACCESSORIES

 PRV

 Buchholz Relay

 Oil Surge Relay(for OLTC)

 Fans

Oil Pumps Oil Pumps

 Air cell/air bag

 Bushings

 Oil Gauge









OLTC SELECTOR SWITCH



MAINTENANCE OF OIL FILLED TRANSFORMER

 Breakdown Maintenance

 Periodic Maintenance

 Condition Based Maintenance

 Proactive Maintenance



BREAK DOWN MTC: ROOT CAUSES

 Fans problem

� Bearing wornout/damaged

� Winding burnt

 Control circuit problems

� Contactor burnt

� Over heated connections

� Incorrect BMR setting� Incorrect BMR setting

 Entry of moisture

� Into buchholz, PRV

� Fans, pumps

 Oil Leakages

� Gasketted joints

� Welded joints



PERIODIC MTC: BASIC TEST

 Winding ratio

 Winding resistance

 Magnetising current 

 Capacitance and Tan delta

Bushings� Bushings

� Windings

 Leakage reactance

 Core insulation

 Insulation resistance

 Dissolved gas analysis

 Furfural/furan analysis



 Winding ratio

� Used to detect interturn faults

� Open circuits

 Winding resistance

� High resistance 

� Loose connections

 Magnetising current

� Short turns� Short turns

� Magnetic circuit problems



 C and  Tan delta

 Capacitance of winding changes with the change 

in geometry

� Between winding and ground

� Between core and tank

� Bushings

� Tan delta changes due ingress of moisture and other 

foreign material/dustforeign material/dust



LEAKAGE REACTANCE

 Short circuit impedance of transformer 

measured.

 It indicates the integrity of the total windings

 Must be measured carefully. 

Variation from previous reading should not be  Variation from previous reading should not be 

more than 5%



CORE INSULATION AND INSULATION

MEASUREMENT

 Core and Yolks are separately grounded at one 

point only

 Multiple ground causes localised circulation of 

current and thus creating hot spots.

 Ensuring good insulation resistance is  Ensuring good insulation resistance is 

mandatory. (Generally tested with 500V)

 IR value of transformer winding for EHV 

transformers is being carried out at 5kV

 IR values to be measure between

� HV to LV

� HV to earth

� LV to earth 



CONDITION BASED MTC TOOLS

 Dissolved Gas analysis

 Partial discharge measurement

� Electrical

� Acoustic

 Thermal scanning Thermal scanning

 FRA

 Furan/furfural measurement

 Frequency domain spectroscopy



DISSOLVED GAS ANALYSIS

 Helps in ascertaining the type of fault in 

transformer

 Severity of fault

 Main fault gases

� Hydrogen- indicates partial discharge� Hydrogen- indicates partial discharge

� Ethelene (C2H4)- Thermal heating of joints/core etc

� Acetylene (C2H2)- presence of arcing in the 

transformer

� CO/CO2 with above gases: Indicate involvement of 

paper insulation







THERMAL SCANNING

 Indicate presence of Hot spots at various 

connections

 Indicates the effectiveness of cooler banks

 Indicated the uniform flow of oil inside 

transformer-in case forced oil cooledtransformer-in case forced oil cooled

 Used to detect the hot spots in the Tank 

specifically at the entry/exit point of LV windings 

through bushings





GT-2 220 KV BUSHING HOT SPOT.THE BUSHING WERE FOUND

DEFECTIVE AND WAS REPLACED
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CABLE CONNECTIONS



GT1 LV TURRET



GT2 LV TURRET



TRANSFORMER

BUSHING 

LIGHTENING 

ARRESTER 

TANK 



MONITORING OF OIL LEVEL OF

CONSERVATOR



FRA- FREQUENCY RESPONSE ANALYSIS





FRTEQUENCY DOMAIN SPECTROSCOPY (FDS)

 Used for measurement of moisture content in 

bushing (OIP)

 For measurement of moisture in paper insulation 

of windings

 It measured by applying varying frequency and  It measured by applying varying frequency and 

measuring the response. By using complex 

algorithms moisture content is determined.



THANKS



BUSHING FAILURE OF ICT#SPARE
 In Feb 2003, after attending hotspots in 220kV 

side, transformer was energised, after 10minutes, 

400kV Bushing failed.

 Cause of failure could not be established.



FAULT GASES IN ICT#SPARE
 After replacement of 400kV Bushing, fault Gas 

C2H4 generation started with traces of C2H2. 

Phenomenon was load dependent.

 In situ Internal inspection carried out, found 

nothing abnormalnothing abnormal



INTERNAL INSPECTION AFTER DETANKING.

 Internal inspection after detanking carried out, found 

nothing abnormal.

 Core coil assembly lifted from tank. Found sole plate 

bolt head overheated.bolt head overheated.








