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After basic thermal protection and pressure relief devices, Buchholz 
relays are traditionally the most commonly used protection devices 
on oil-filled distribution and power transformers.

Categorised as Asset Protection Devices (APD), Buchholz relays are 
used in oil-filled power and distribution transformers. Usually installed 
in the pipework between the main transformer tank and conservator, 
Buchholz relays perform three primary functions as protection devices:
• Monitoring gas build-up caused by the degradation or decomposi-

tion of the solid/liquid insulation owing to overheating or arcing
• Monitoring oil surge caused by arcing or short-circuit conditions in 

the transformer
• Monitoring oil loss in the conservator

During normal transformer operating conditions, the Buchholz relay 
is filled with oil when installed in the pipework between the main tank 
and the conservator. The gas build-up operation occurs when gas is 
generated in the transformer; it rises up through the pipework towards 
the conservator and collects in the upper section of the relay. This 
causes the oil level to drop and the top float to trigger an alarm switch. 
Further gas accumulation causes the oil level in the relay to drop until 
the lower float triggers a trip switch. The oil surge operation of the 
relay is caused by an arcing or short-circuit in the transformer. This 
forces oil up through the pipework towards the conservator. The relay 
is fitted with a paddle, which is set to trip at oil velocities of above 1 
ms. The last operation of the relay relates to oil loss and will only take 
effect once all the oil in the conservator is depleted. This operation is 
similar to the gas build-up condition. The oil level drops in the upper 
section of the relay and the top float triggers an alarm switch. Further oil 
loss drops the level in the relay until the lower float triggers a trip switch.

The construction of the Buchholz relay is an assembly of two 
machined aluminium alloy castings. The main body of the relay is fitted 
with tempered glass inspection windows. An oil sampling plug is lo-
cated at the bottom of the main body. The top cover carries the frame 
which contains the moving parts of the relay. These comprise the two 
floats and their relevant switches, rated at 400 Vac/6 A.

The cover also carries a gas discharge valve with G1/8” in male 
thread, a valve for pneumatically testing the alarm and insulation circuits, 
a Press-to-Test (PTT) rod for mechanically tripping the alarm and the 
insulation circuits. It also carries the terminal box which, as standard, 
contains four numbered M6 terminals and one earth terminal.

South African transformer manufacturers subscribe to British 
specifications and the dimensions of the Buchholz relays and flanging 
arrangements are limited to British standards. Three standard sizes are 
used, ie 25 mm, 50 mm and 75 mm. In Imperial terms manufacturers 
refer to 1, 2 or 3 inch devices. These sizes generally refer to, and govern, 
the inner diameter of the pipework that is connected to the devices.

Looking at the installation of the relay, certain procedures should 
be adhered to, in order to ensure the correct operation of the unit. Each 

unit has a red arrow clearly painted on the lid which must point to the 
conservator. The international recommended inclination of the relay 
pipework is between 2,5° and 5° to the horizontal, rising up from the 
tank, through the relay, towards the conservator. To ensure the correct 
flow of gases and oil, the pipe from the transformer to the relay must 
exit the transformer at its highest point.

The length of the pipe between the relay and the conservator should 
be at least five times the diameter of the pipe. Similarly, the length of 
the pipe between the tank and the relay should be at least three times 
the diameter of the pipe. Finally, to ensure that the relay operates 
correctly, the relay must be filled with oil. In other words, the height 
of the relay’s breather valve must be lower than the minimum level of 
oil in the conservator.

Each unit is individually tested and the test results are recorded on 
a certificate that is supplied with the relay. Several routine tests are 
performed to ensure the correct performance and operation of the 
relays. A hydraulic seal test is performed at 2,5 bar for four minutes to 
check for any possible leaks. The correct operating sequence of the 
alarm and trip switches is verified by the PTT rod. By pressing the rod, 
the alarm switch must activate first and then the trip switch.

Conclusion
The gas build-up (or loss of oil) function is tested by slowly introducing 
air into the gas sampling valve and recording at which volume the alarm 
and then the trip switches are activated. The current Eskom specified 
values are shown in the Tables 1 and 2.

The final routine tests are the 60 s, 2 kV RMS at 50 Hz electrical with-
stand tests, applied in turn between each electrically independent 
circuit and the casing of the device, and between the separate inde-
pendent electrical circuits.
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Buchholz relays 
in South Africa
By P De Matos, Allbro

Where there is a power transformer, you will find a Buchholz relay. It 
remains one of the most important protection devices, monitoring oil and 
gas levels within the machine. A Buchholz relay trip generally indicates 
that a potentially catastrophic situation has been avoided.

Invented in 1921 by Max Buchholz,  
Buchholz relay technology gained  

prominence worldwide and became an 
industry standard in South Africa.

Oil content of transformer Relay nominal size Alarm gas volumes

1 000 litres 25 mm 150 ± 50 cm

1 001 – 10 000 litres 50 mm 300 ± 50 cm

10 000 litres 75 mm 400 ± 100 cm

Table 1: Alarm signalling volumes.

Oil content of  
transformer

Relay 
nominal size

Trip gas volumes Trip oil flow rate

1 000 litres 25 mm 300 ± 502 cm 1 000 ± 150 mm/s

1 001 – 10 000 litres 50 mm 700 ± 502 cm 1 000 ± 150 mm/s

10 000 – 50 000 litres 75 mm 800 ± 1002 cm 1 000 ± 150 mm/s

50 000 litres 75 mm 800 ± 1002 cm 2000 ± 200 mm/s

Table 2: Trip signalling requirements.


