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TRANSFORMER 

INSTALLATION AND 

MAINTENANCE 

 

IEEE Training, Houston, Texas ,  

Oct.8-9, 2013 

  

Overview 

ÅReview of Basic Accessories 

ÅInstallation of transformer  

ÅTransformer Maintenance 
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ACCESSORIES 

Commonly supplied accessories are: 

1. Bushings (e.g. PCORE-Lapp, ABB, HSP). 

2. Winding Temperature Indicator. 

3. Oil Temperature Indicator. 

4. Oil Level Indicator. 

5. Gas detector relay (e.g. ABB Model 11 or Buchholz). 

6. Silica gel breather. 

7. Fans. 

8. Pumps. 

9. Pressure Relief Device. 

10. On-line monitors (ETM, DGA, PD, etc.). 

 

In the next few slides photos of the above accessories and 

construction details of some accessories are  shown. 
 

  

  

  

PCORE Lapp POC (paper-oil-capacitor) bushing 

http://www.hubbellpowersystems.com/bushings/pcore/poc-115kv-500kv/ 

1.Gaskets - Cork-nitrile rubber gaskets are designed to provide oil-tight seals  

2. High Compression Coil Springs -provide uniform, active compressive loading on 

gaskets.  

3. Clear-View Oil Reservoir (Medium and High Voltage Bushings)  

4. Magnetic Oil Gauge (Extra High Voltage Bushings)  

5. Porcelain Housing - to provide the required leakage and strike distance and has 

ground surfaces on top and bottom ends for oil-tight gasket seals.  

6. Name Plate Data - identifies the bushing by catalog number, serial number and year 

of manufacture with electrical ratings and factory measurement data.  

7. Power Factor Test Tap (Medium Voltage Bushings) - 25 kV through 69 kV . The test 

tap is connected to the ground layer of the capacitor core.  

8. Voltage Tap or Capacitance Tap (High and Extra High Voltage Bushings) - Bushings 

rated at 115 kV and above have a permanent internal ground. In addition, an insulated 

tap is connected to a floating capacitor layer. This tap, designated a capacitance tap or a 

voltage tap, is grounded except when used as a voltage source with a potential device.  

9. Mounting Flange, Ground Sleeve Assembly  

10. Paper-Foil Capacitor Core - Conductive layers of aluminium foil with high dielectric 

paper  

11. Lower Porcelain Assembly  

12. Bottom Cap Assembly - A confined cork-nitrile rubber gasket provides a leak-proof 

seal between the porcelain and the cap. For bushings rated 115 kV through 161 kV, the 

bottom cap is adaptable for use in draw-lead and bottom-connected applications.  

13. Dried, Degassed Oil  
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Condenser bushing design principle 

Assume Er=const, 

Then the voltage across each 

capacitor DV = Erd. 
As this is a series connection of 

capacitors with same charge Q, it 

results in C1= C2=éCn 

Which can be approximated as: 

Source: High voltage Engineering ï Fundamentals, E.Kuffel et al, Butterworth-Heineman, 2000 

  

Condenser bushing construction 
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Voltage tap vs. test tap 

Test tap, capacitance tap Voltage (potential) tap 

  

Liquid Level Gauge 

Source: http://www.qualitrolcorp.com/Products/Liquid_Level/Large_Oil_Level_Indicators/ 
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Remote Temperature Indicator 

http://www.qualitrolcorp.com/uploadedFiles/AP-T02-02L-01E_104.pdf 

SOURCE: http://www.qualitrolcorp.com/uploadedFiles/AP-T02-02L-01E_104.pdf 

SOURCE: http://www.qualitrolcorp.com/uploadedFiles/Siteroot/Products/AP-T03-01L-02E_130.pdf 

  
SOURCE: http://www.qualitrolcorp.com/uploadedFiles/Siteroot/Products/AP-T03-01L-02E_130.pdf 

Winding Temperature Indicator 
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SIMULATED HOT SPOT SCHEMATIC 

  

Gas detector relay 

The gas detector relay (GDR) is a protective device that gives an early indication of faults occurring 

in oil-filled conservator type power transformers: 

1. Gas accumulation: Faults of an incipient or minor nature resulting in a slow evolution of gas. This 

gas may be generated by local heating, defective insulating structures, improper joints, loose contacts, 

grounds, shorted turns, burning of core steel, or from air in the transformer. 

2. Rapid pressure: Faults of a major nature that generates a sudden pressure wave. Major faults are 

usually caused by breakdown between energized parts, followed by short circuit.  
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Sudden pressure relay SPR 

The Sudden Pressure Relay is a device designed to respond to the sudden increase in 

gas pressure in a power transformer which would be caused by an internal arc. The 

relay consists of:  

(i) a pressure sensing bellows,  

(ii) a micro switch and  

(iii) a pressure equalizing orifice 

All parts are enclosed in a sealed case and mounted on the outside of the transformer 

at the gas space. 

 

http://www.abb.ca/product/db0003db004283/c12573e70033046285256f82007b2ae7.aspx 

Sudden Pressure Relay can only be 

applied to transformers with a gas 

space. 

  

BUCHHOLZ RELAY 
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Operation of Buchholtz relay 

Rapid liquid flow 

 

Gas accumulation 

 

Insulating liquid loss 

Fault: An internal fault generates a 

pressure wave moving toward the 

conservator. 

Relay response: The liquid flow 

reaches a damper located in the 

liquid flow. If the flow rate exceeds 

the operating threshold of the 

damper, it moves in flow direction. 

Due to this movement a switch 

contact is actuated so that the 

transformer is de-energized. 

 

Fault: Free gas is present in the 

insulating  liquid. 

Relay response: The gas in the 

liquid moves up, accumulates in 

the Buchholz relay and displaces 

the insulating liquid level. The 

moving float actuates a switch 

contact with an alarm signal. The 

lower float is not affected as from a 

certain gas volume the gas flows 

through a piping to the conservator 
 

Fault: Insulating liquid loss 

Relay response: As the liquid 

level falls the top float moves 

downward. An alarm is tripped. If 

the liquid loss continues, the lower 

float moves downward. The moving 

float actuates a switch contact so 

that the transformer is de-

energized. 

 

  

Mounting of Buchholtz relay 
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ü Fans are used in, addition to 

radiators, to cool the oil in 

power transformer. 

ü Fans can be operated in stages, 

to turn on after a targeted oil 

temperature is reached. 

ü Fans are crucial for the 

transformer to work at peak 

load with minimal losses 

ü CG often chooses Krenz- vent 

fans unless specified elsewhere 

by the customer. 

ü Fans will either be mounted on 

the bottom or the side of the 

radiators. 

Fans 

  

Fan Specifications 

All fans are very similar with 

only a few variations depending 

on the transformer 

requirements: 

ü Fan ratings(HP,CFM, dBA) 

ü Electrical ratings(V, Phases 

,FLA, etc.)  

ü One or two blades per fan 

ü Rotation of blades 

ü Mounting Adapter 
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Pumps 

ü Transformer pumps allow 

for maximum cooling which 

allows for peak load 

operation of oil cooled 

transformers. 

ü There are two types of 

pumps generally used, axial 

and centrifugal, with 

centrifugal pumps being the 

most common. 

 

Centrifugal  Axial  

  

Centrifugal pumps use the power of 

rotational kinetic energy to force 

fluid flow 

ü Impeller is operated by a 

separate motor drive chamber. 

ü The Oil enters the pump impeller 

through the suction eye, usually 

near impellerôs axis of rotation. 

ü Oil is accelerated by the impeller. 

ü Oil is forced flowing radially 

outward into a diffuser or 

discharge. 

Due to separate motor chamber, 

there is no heat transfer from motor 

chamber to oil 

 

Centrifugal pump 


