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Introduction
• Kewen Kueh – Power Assets Fleet Manager, Powerco
• Overall responsibility for maintenance & renewal of Power Assets Fleets

• HV substations (Transformer, Switchgear, Grounds)
• HV & LV Underground cables

• NZB1 WG3 - Cable maintenance, testing and condition assessment



• The Why - Asset life cycle management
 TB787 – ISO Series 55000 standards, implementation and information 

guidelines for utilities 

• The How - Cable Maintenance strategy development
 TB825 Maintenance of HV Cable Systems

• The What – Case study (application of PDCA cycles) & Tools
 TB728 PD assessment Diagnostic tools

Summary

“What does Quality Assurance of insulated cables mean?”



The Why



The Why: Asset life cycle management – Guidelines (TB787)

• Many are moving to the ISO 55001 system for asset management. 
• ISO management standards are industry agnostic
• Provides:

• an overview of asset management
• a clause-by clause review of ISO 55001 that offers an 

interpretation in the context of electrical utilities
• a survey on the progress and intentions of utilities regarding 

ISO 55001
• in-depth case studies listing the processes and IT systems put 

in place

2019 release - free to members
e-cigre > Publication > ISO series 55000 standards: Implementation 
and information guidelines for utilities
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“Asset Management involves the balancing of cost and risk 
opportunities against the desired performance of assets, to achieve 
the organizational objectives. The balancing might need to be 
considered over different timeframes” 

https://e-cigre.org/publication/787-iso-series-55000-standards-implementation-and-information-guidelines-for-utilities
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• Powerco is a NZ gas & electricity utility, 
supplying 344,000 residential homes, 
commerical & industrial businesses

• About 25% of NZ population

• 22,000 km of Overhead Lines up to 110kV

• 7,000 km of cables up to 110kV, primarily urban
networks in Tauranga, Palmerston North etc.

The Why – Powerco example
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Price vs. Quality tradeoff
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The Why – Powerco Example

Powerco 2021 Asset Management Plan 
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The Why – Powerco Example



The How



The How - Cable maintenance strategy development

CIGRE Report 2000 “Questionnaire on Maintenance Policies and Trends” ( JWG 23/39)
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• Cable assets have a 
disproportionate cost of 
reactive repairs vs. 
proactive maintenance

• Improvements in 
diagnostic/testing 
technologies provide an 
opportunity to move 
towards predictive

• Increases in PM costs 
should leave to lower CM 
costs, and lower costs to 
customers overall



The How: TB825 - Maintenance of HV Cable Systems

• Update of the TB 279 which includes more updated technologies 
and practices for Maintenance.

• Covers all cable types, incl. submarine and land cables*
• Existing Maintenance practices and Strategies
• Monitoring and diagnostics
• Spare part management, emergency preparedness and training
• Cost of Maintenance
• Remaining life
• Future developments / big data
• Case studies

*Note – focused on >36kV

2021 - free to members
e-cigre > Publication > Maintenance of HV Cable Systems
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https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fe-cigre.org%2Fpublication%2Fwbn037-maintenance-of-hv-cable-systems&data=04%7C01%7CKewen.Kueh%40powerco.co.nz%7C853063c4205444d85acd08da01425eeb%7Cd054de2b579e4fd684faad3da6895565%7C1%7C0%7C637823681823852266%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=pD833Vw%2B%2FMkmb8rPFs83HS6%2BDieK01AN%2Fb2VjM9v%2BNw%3D&reserved=0


The How: TB825 (2021) Webinar
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The How: TB825 Monitoring/Diagnostic approaches – maintenance costs

Quality Assurance of insulated cables – a perspective
NZ B1 Webtute 29 March 2022



The How – Understanding failure modes & effects (Example)

Item Event/cause Consequence Probability of 
occurrence

(9) Assembly error causing local 
increase of electrical stresses

Electrical treeing through 
partial discharge 

Medium

(10) Assembly error of joint connector Local overheating and insulation 
damage

Low

(11) Assembly error leading to 
imperfect sealing

Water penetration causing 
reduced material properties

Low

From TB279 - Chapter 5:
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The How - Understanding detection methods (Example)

Tool Events/cause detected

(3) Tan delta measurement Ingress of water in insulation area
Tracking in joints

(5) Partial discharge measurement Defects and deterioration of insulation
Assembly errors in accessories

Applicable TB 279 Chapter 6 Diagnostic Tools: UNL Example

Quality Assurance of insulated cables – a perspective
NZ B1 Webtute 29 March 2022



The What



• Partial Discharge (PD) measurement is a proven diagnostic method 
for insulated cables and accessories.

• PD detection sensitivity has improved for use in noisy environments
• Many more new cable system installations are viable 
• Good experience in identifying defects in new installations
• Outlines the findings and associated recommendations and allows to 

consider the most suitable testing parameters in site conditions

2018 release – Free to members
e-cigre > Publication > On-site Partial Discharge Assessment of HV and EHV 
Cable Systems

The What: On-site Partial Discharge assessment 
of HV and EHV cable systems
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https://e-cigre.org/publication/728-on-site-partial-discharge-assessment-of-hv-and-ehv-cable-systems


The What: Testing parameters

• Quality of installation

• Quality of accessories

• Quality of cable

• Testing part of 
company QA Prog
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Decreasing 
order of 
importance:



Case Study – Submarine cable failures

PAUANUI

TAIRUA

Location of cable 
strike 2019

Location of joint 
failure 2021
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Parameter 2019 Failure 2021 Failure

Repair Cost 
($)

$150k (Temp)
$600k (Final)

$300k

Repair Time 
(weeks)

6 weeks (Temp)
27 weeks (final)

6 weeks

Details No 
spares/materials

Spares & 
service 
provider 
arrangements



Finding #1: Cable strike was possible due to exposure 

Finding #2: Plans for spares & repair approach are essential

Case Study – Application of TB825 reference
Section 5.1.2.1 Offshore surveys
• “it is advisable that cable system owners maintain up-

to-date cable system records, charts etc, to a 
reasonable level of accuracy taking into account the 
dynamics and properties of the seabed”

>We are now undertaking underwater surveying to 
identify when cables may be exposed
> We are also looking at physical protection methods 
where large seabed movements are likely/expected

5.2 Corrective maintenance on submarine cable 
systems  (Page 44)
“Further to pinpointing of the fault, availability of 
jointing personnel and equipment shall be 
assessed, followed by commence preparation of 
spare cable transport logistics as well as stored 
equipment and materials”

> We now hold appropriate spares and have 
trained service providers to carry repairs out
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Case Study – Submarine cable failures
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Reactive
Maintenance

Periodic 
Preventative 
Maintenance

Reliability Centred 
Maintenance

Our Current Position



• The Why – Strategic alignment/”Line of sight” - organisations need an 
asset management system that links business objectives to the “doing”, 
with a systematic Plan-Do-Check-Act cycle for continuous improvement.

• TB787 can provide some guidance here
• The How – For cable systems, considered application of diagnostic tools 

can improve the whole of lifecycle costs to customers while moving to 
more planned vs. unplanned outages

• TB825 (2021) provides guidance has a good overview of tools and 
cost/treatment aspects to consider, when forming a strategy

• The What – It is important to establish clear rules/criteria on actions to 
take as a result of the maintenance strategy, so the benefits can be 
realised, and likewise this is checked an reviewed over time

Conclusions
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NZ B1 WG3 Plug…online survey
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Questions or contact me at 
kewen.kueh@powerco.co.nz
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Thanks

mailto:kewen.kueh@powerco.co.nz
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