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1. Introduction 

1.1 Purpose 
Equipment strategies document Powerlink’s vision for equipment technologies, to provide both Powerlink and 
suppliers with consistent planning and project management platforms for the life of the strategy. The document 
expresses Powerlink’s vision in terms of the equipment performance requirements. It is not a detailed contract 
specification. 

The equipment strategy for high voltage surge arresters has been developed with input from relevant teams in 
Powerlink. 

1.2 Scope 
This equipment strategy covers high voltage surge arresters in the range from 11kV to 330kV for use in new 
and existing air insulated substations (AIS) for replacement, refurbishment and augmentation projects.  Surge 
arresters operated at other nominal voltages may be procured on an ad hoc basis as required following the 
same principles.  

It is intended that the equipment strategy will be reviewed on a regular basis so that changes can be 
incorporated at the most opportune time. 

It is envisaged that the Equipment Strategy for surge arresters will have a life of ten (10) years with a significant 
review in the fifth (5th) year and eighth (8th) year. During the review, the data indicating service experience will 
be analysed and if there are new technologies which have matured during the life of the strategy will be 
incorporated if they have merit. 

1.3 Defined Terms 

Terms Definition 

AIS Air Insulated Switchgear 

BIL Basic Insulation Level 

GIS Gas Insulated Switchgear 

SAP Software package used for computerised maintenance management system and 
asset register  

ZnO Zinc Oxide 

1.4 Monitoring and compliance 
This equipment strategy will guide development of the technical specification. The success is monitored through 
regulatory information notice, annual reporting and SAP records review of installed equipment.  

The success of this strategy is measured by monitoring life cycle costs as well as availability and service history 
associated with this equipment.  

The minimum records required are: 

• Technical specification 

• Tender evaluation report 

• Period contract  

• Purchase orders 

• SAP equipment records  

• Operation and Manufacturer Manual  



ASM-STR-A1111977 Version: 2.0 

Equipment Strategy For Substation High Voltage Surge Arresters – Strategy 

 

Current version: 21/06/2018  EXTERNAL USE Page 4 of 5  

Next revision due: 21/06/2023 HARDCOPY IS UNCONTROLLED © Powerlink Queensland 

 

 

• Nameplate details 

1.5 Risk management 
The risks considered in the development of this strategy are: 

• Network Operations Risk – risk related to the increased probability of network outages caused by 
equipment failure due to lightning or switching voltage surges and their impact on customers and 
stakeholders. 

• Safety Risk – risk associated with the malfunction of surge arrester resulting in its catastrophic failure – 
can result in serious injuries of personnel.  

• Financial and Contractual Risk – risk associated with inability to make insurance claims due to 
inadequate protection of equipment (if surge arresters are either not installed or non-functional).  

2. Strategy 

2.1 Projected use of equipment 
The primary use of surge arresters is to protect the important substation or network equipment such as power 
transformers, capacitor banks, circuit breakers, underground cables, etc. from transient lightning and switching 
overvoltages within the network, sometimes sacrificing itself in the process. 

The following are the main features of Powerlink’s vision for high voltage surge arresters to be used in AIS: 

General 

• Evaluation and Assessment through life cycle cost analysis (LCCA). 

• High cantilever strength (to prevent bending from structural stresses at the terminals). 

• Suitable for protection from both lightning and switching overvoltages (made with metal oxide varistors 
with adequate non-linear characteristic).   

• Installation costs are kept to minimal based on adequate equipment design (avoiding a number of 
adjustments required to be made on site).   

• Easily replaceable (standard dimensions). 

• Gapless (to avoid possibility of inadequate function due to the change of gap distance).  

• Tested to the newest international standards.  

• High availability and reliability and cost competitive on a whole of life basis. 

• Minimum service life of 40 years in Queensland climatic conditions.  

Safety and Environmental 

• Failure modes should be non-life threatening and safe to the greatest possible extent for personnel 
working in the yard (non-ceramic housing). 

• The design of the unit must comply with all required electrical safety and maintenance clearances. 

Maintenance Level  

Powerlink's preference is to procure equipment which has: 

• No maintenance requirements. 

• Simple, reliable and proven design. 
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2.2 Projected use of equipment 
All surge arresters unless otherwise specified are used in conventional air-insulated switchgear (AIS) 
substations to provide protection from switching and lightning overvoltages allowing BIL for other major 
equipment to be reduced through insulation coordination process. Reduced BIL results in equipment cost 
savings most of the time. A separate equipment strategy covers surge arresters used in gas insulated 
switchgear (GIS).  

2.3 Technologies available now 
Since the use of metal oxide (MO), predominantly zinc oxide (ZnO) varistors in surge arrester technology, the 
use of gapped silicon carbide surge arresters almost ceased. The main progress since moving to MO varistors 
is the use of polymer housing for surge arresters and improvement in the test of surge arresters. These have 
resulted in consistent improvements in terms of increasing the safety and compactness of the surge arresters.  

2.4 Equipment strategy elements 
Surge arresters should include the following main features: 

• Operating service life of 40 years in Queensland climatic conditions.  

• Polymer housing with high cantilever strength.  

• Gapless with use of metal oxide varistors with adequate non-linear characteristic.   

• Simple, safe, easy, reliable and proven operation. 

• Tested to the newest international standards.  

• Designed to have no maintenance requirements.   

• Not equipped and not relying on operation of surge counters.   

• Easy handling and replacement.  

2.5 Concurrent investigations 
In view of continuous technological improvement, it is important that close examination of the available 
technologies be made to ensure that they meet Powerlink's requirements and adopt the most appropriate 
technology. Prior to commencement of a new contract cycle, a review of the surge arresters fleet performance 
and maintenance costs is undertaken.   

2.6 Summary 
The equipment strategy detailed in this document will be applied to all future requirements of surge arresters, 
unless otherwise specified for reasons not identified in this document. 
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