O POWERc®o Engineering Instruction 20719-04

2019-04 — HV Disconnecting Type Surge Arresters

Date 29" April 2019

To Powerco Service Providers and Staff

From Powerco Chief Engineer

Subject High Voltage Disconnecting Type Surge Arresters

Introduction:

Section 2.4 General Installation Requirements of 393S019A High Voltage Surge Arresters — Part A
— Selection and Installation — Design Construct requires surge arresters used in 6.6 kV, 11 kV and
22 kV network applications to have automatic isolation capability. The isolation capability allows
the surge arrester to be isolated from the line or earth connection should it fail to recover after
bypassing a surge current.

When a high voltage surge arrester protects equipment against a power surge, a significant
amount of energy is absorbed by its metal oxide block, manifesting as heat. If the arrester fails to
recover after bypassing a power surge, or if its standing current becomes excessive, the amount of
energy absorbed can exceed the surge arrester’s rating. Arresters with a temperature triggered
isolation mechanism disconnect the surge arrester, limiting damage to surrounding equipment from
surge arrester failure. A hanging earth lead from the base of a disconnecting surge arrester is a
sign that a disconnecting surge arrester has failed to recover, its disconnecting mechanism has
operated, and the surge arrester needs to be replaced.

Surge arrester isolation mechanisms use a resistor and a small explosive charge within the metal
oxide block circuit, located inside the surge arrester base. The explosive charge operates when
the temperature of the resistor exceeds around 130 degrees C, blowing off the base and
disconnecting the earth lead.

Photograph showing a dismantled surge arrester disconnecting mechanism. The resistor,
charge and cylindrical aluminium piece sit within the centre tube providing an electrical
path between the two aluminium end plates.
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Photograph showing how the pieces of the disconnecting mechanism fit together.

Safety Related Concerns
The presence of the explosive charge within the disconnecting surge arrester has raised two safety
related concerns:

1. The extent to which work can be safely undertaken in the vicinity of a surge arrester;

2. How to dispose of surge arresters when the charge has not activated.

Work near to Disconnecting Surge Arresters

The hazards to workers if they are in close vicinity to a surge arrester disconnecting are likely to be
adverse. At the very least, the sound produced by a surge arrester charge operating would give
someone a severe fright if they were close by.

A supply shutdown at the work site should be arranged if work needs to be carried out in close
vicinity to disconnecting surge arresters.

Work planning should consider steps to mitigate the use of flames (for instance, used for cable
terminations) in the near vicinity of disconnecting surge arresters.

Identification of Disconnecting Surge Arresters
Disconnecting surge arrester types on Powerco’s network include DTR (from NZI), Ohio Brass
(from Hubbell), Cooper, Eaton, Bowthorpe and Siemens.

Pictured below are examples of some of the disconnecting surge arresters are shown below with
the disconnecting part shown inside the red circle.

DTR type from NZI
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Ohio Brass type from Hubbell

Disposal of Disconnecting Surge Arresters

Whilst surge arrester suppliers regard the presence of the explosive charge in their surge arresters
as low risk, it is unlikely that owners of landfills will tolerate the explosive charges being present in
equipment being disposed of, even if they are small.

The advice is not to tamper with the base of a disconnecting surge arrester whose disconnection
mechanism has not operated.

We are currently in discussion with the Ministry of Defence about whether they can offer a disposal
service. They are carrying out their own investigations into how the charge that can be found
inside the surge arrester base can be effectively disposed of.

Storage

It is recommended that all old removed disconnecting surge
arresters should be stored in a clean, dry, labelled non-
combustible container, such as that shown in the adjacent picture,
until Powerco has clarified a method of disposal. In practice,
disposal will most likely be undertaken in batches.
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