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 Summary 
 

Summary of ENL’s AMP 

Purpose of the AMP 
 
This Asset Management Plan (“AMP”) has been prepared to meet 
regulatory compliance requirements, demonstrate responsible asset 
stewardship, integrate stakeholder views, and communicate and justify 
network management practice and expenditure to Eastland Network 
Limited (“ENL”) stakeholders. Presentation of the AMP in this format also 
meets the requirements of Section 24 and Schedule 2 of the Electricity 
Information Disclosure Requirements issued 31 March 2004 consolidating 
all amendments to 1 April 2006. 

Primary stakeholders include ENL’s shareholder and customers, including 
retailers, generators and end-use electricity consumers. Other parties with 
an interest in ENL’s asset management include contractors who physically 
work on the system and regulatory agencies. 

Many factors impact on the effective long term management of a complex 
network of electricity assets, the life of which exceeds the tenure of the 
Managers responsible for them and whose operating environment 
introduces significant investment risks. For this reason, the overall scope 
of the AMP is wide, covering likely changes in the regulatory environment, 
future service demands and technology development. 

While making long term projections to provide sustainability and establish 
the framework for ENL’s future, the AMP primarily drives work programmes 
in the short to medium term. It is in all respects a living document. The 
practices and processes described are subject to continuous improvement, 
and detailed work programmes are progressively refined throughout the 
year. The Eastland Infrastructure Limited (“EIL”) asset management team 
is the “owner” of this AMP. 

Completion date & planning period 
Preparation of the AMP was undertaken between May and mid August 
2006. The ten year planning period considered is from 01 April 2006 to 
31 March 2016. The plan documents how ENL ensures long lived 
network assets are being managed in a sustainable way over their 
lifecycle within defined boundaries of Shareholder returns, Regulatory 
requirements for performance and revenues, Customer expectations 
and Regulatory requirements for Safety and Quality. 
The ENL Board of Directors approved the AMP for disclosure on 30 
August 2006. 
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The next revision of the AMP, (covering the period 2007 to 2017) will be 
prepared for disclosure on 31 August 2007. 

 

AM systems & information 
ENL uses a variety of information systems to store information on its 
assets, their condition and performance.  The majority of the asset 
attribute and maintenance information is stored in databases associated 
with the GIS system. Stand alone systems provide work management and 
core financial management capabilities.   

The SCADA system provides real time data and enables remote control of 
key components of the network.    This data and network modeling 
software is used to analyse the network and the impact of changes in 
utilisation and operation.    

The asset management process prioritises the programs for maintenance 
and asset development to ensure optimum customer service and 
operational efficiency within financial boundaries.  This includes the 
recognition of the needs of large customers who are willing to pay to have 
additional security and/or reliability of supply. Implicit in the asset planning 
process is an understanding and evaluation of the risks to operation and 
the consequences of failure.  ENL is continually striving to find more 
efficient ways to carry out its activities, reducing costs and improving 
productivity. 

The systemized processes that form the core of asset management 
practice and decision making at ENL are condition assessment, reliability 
performance analysis, asset utilisation/capacity evaluation, risk 
management, economic optimisation, and benchmarking.    

Management services only are provided by EIL to ENL. This includes 
fulfilling ENL’s financial management, planning, design and network 
operating activities.   Since all physical work on the network is contracted 
out, the network operating function includes significant responsibility for 
contractor management.   In addition to applying commercial disciplines to 
project identification and justification, ENL negotiates competitive contracts 
for maintenance and capital projects.   The need to train and continuously 
upgrade the skills of internal staff is recognised through improvement 
programmes and specific training.  In the case of contractors and 
suppliers, forward-looking commercial agreements encourage a partnering 
approach to skills development and productivity improvement. 

Asset description 
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The distribution network assets included within the scope of the AMP are 
indicated below together with quantities and the current replacement cost 
valuation. Note the valuation figures are based on the ODV as at 31 March 
2004.  

 
Asset description Quantity Unit Average 

age 
Condition 
summary 

ODRC Percent 
of ODRC 

Subtransmission 
line 

327 km 
27.8 Average 

2470 2.86
Subtransmission 
Poles 

2441 each 
25 Average 

4763 5.52
Subtransmission 
cable 

2 km 
1 Good 

11 0.01
Other zone 
substation assets  total 

6.4               
New/good 
condition 

4642 
5.38

50/11kV and 
33/11kV 
transformers 

23 each 
 Average 

2799 
3.24

Distribution line 
2453 Km 

35 Condition 
Ageing 

8786 10.18
Distribution Poles 

26856 each 
26 Condition 

Ageing 
16404 19.01

Distribution cable 
121 km 

21 Above 
Average 

8212 9.52
Voltage regulators 9 each  Average 299 0.35
Distribution 
Substations 

3583 each 
24 Average 

2376 2.75
Distribution 
transformers 

3509 each 
24 Average 

8831 10.23
Distribution Fuses 

2856 each 
26 Below 

Average 
2032 2.35

Distribution 
switchgear  

1820 each 
21 Above 

Average 
7747 8.98

LV lines 538 Km 35.4 Ageing 4011 4.65
LV Poles 9455 each 28 Ageing 3559 4.12
LV cable 187 km 25 Average 6455 7.48
Communications 

 total 
3.7 Technology 

determines 
Condition 

420 
0.49

SCADA & system 
control  total 

2.5 Technology 
determines 

Condition 
679 

0.79
Connection assets  

24876 each 
23 Customer 

Drives 
upgrades 

1803 
2.09

Total   22  86299 100 
 
Like most network infrastructure, ENLs distribution assets are dispersed 
over a large area and are highly interdependent.  Although the service 
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area includes Gisborne city and Wairoa township, the existing network is 
predominantly rural in character.  It is also the cumulative result of almost 
80 years investment and development.   

The average age of the distribution network at the beginning of the 
planning period is estimated to be 23 years. This is expected to increase 
over the planning period with the estimated average age in 2015/16 being 
30 years. 

Service levels 
The overall objective of asset management is to ensure the most efficient 
and optimum investment in assets to provide desired service delivery.  
Performance targets are established by considering a wide range of 
business and asset management drivers, some directly influenced by 
stakeholders, others a result of the historical pattern of development of 
ENLs network.  ENL has surveyed customers and their representative 
groups in various market segments and considers their views and 
willingness to pay when making base investment decisions. 

A backlog in network renewal existed at the start of the 2000/01 
planning period, which evidenced itself in an aging network and poor 
reliability and safety performance.   Between 2000 and 2004 
significant network condition issues were corrected, providing a 
network configuration and capacity that is sufficient to meet current 
regulatory service targets.  While ultimately it is customer 
requirements and financial commitments that drive work programmes, 
the AMP forecasts near steady state service levels for the planning 
period as investment to improve service beyond regulated levels is 
seen as over investment and as such cannot be justified.  
In the longer term, (beyond 5 years), steady state reliability 
performance and regulatory performance targets may not be achieved 
because of constraints on ENL’s ability to invest in the network due to 
regulatory revenue control. The shortfall in renewal investment versus 
required renewal rates will result in the average age of the network 
increasing and a backlog of asset renewal occurring. Issues regarding 
levels of achievable network investment and the affect on operational 
performance are being continually reviewed and will be updated as 
appropriate in future versions of the AMP.   
 
ENL describes levels of service delivery and efficiency using well recognised 
and disclosed industry performance measures. The method for calculation 
of the measures is in accordance with prescribed rules. The most 
significant reliability measure is the System Average Interruption Duration 
Index (“SAIDI”), which indicates network performance in terms of the 
interruptions experienced by customers.     
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Key reliability and efficiency performance targets for the next 10 years are 
indicated: 

 
PERFORMANCE 
MEASURE 

2005/06 
Actual 
(subject 
to audit)

2006/07 2007/08 2008/9 2009/10 2010/11 
 

2011 - 
2016 

SAIDI : B Planned 27.50 43 43 43 43 43 43 

SAIDI : C Unplanned 321.86 242 242 242 242 242 242 

DIRECT COST  $/kM 675 675 675 675 675 675 675 

INDIRECT COST  
$/connection 

70 70 70 70 70 70 70 

 

It should be noted that external influences such as severe weather events 
and foreign interference can dramatically impact upon reliability statistics 
and year-to-year variances can be large. Also extrapolation limits the 
probability of achievement the further projections are extended. Therefore 
ENL sets medium term targets as the drivers to achieve and monitor 
performance while long term targets are used to indicate desired trends. 

ENL’s overriding objective in setting service levels is to deliver customer 
value by matching the performance of its assets and all asset activities to 
the performance customers expect and are willing to pay for, and the 
returns on investment required by the shareholder. Targets also reflect the 
requirement on ENL to maintain compliance with Quality Thresholds 6(1) 
(a) and 6(1) (b), forming part of the Targeted Control Regime for 
Electricity Lines Businesses.  The targets established above reflect average 
performance within a benchmark group of utilities of similar size, customer 
density, urban/rural split, and transmission remoteness.    

Maintenance expenditure is the dominant component of the disclosed 
direct cost efficiency measure. ENL has achieved a lower than average 
industry level of direct cost expenditure which is forecast to be maintained 
over the planning period. 

The level of indirect expenditure achieved by ENL equates to the industry 
average and is forecast to be maintained over the planning period. 

Lifecycle & development plans 
 

ENL has experienced several years of moderate to high base load growth 
and expects this to continue.  However growth is uncertain and is driven 
by the regions economic outlook, and in the longer term, by changes in 



 Summary 
 
technology and other factors. Growth is particularly sensitive to the pattern 
of development of the regions forestry resources, gas resources and 
industry.    New technology and the use of distributed generation represent 
very real opportunities for ENL to reduce the need for transmission and 
distribution network upgrades.   

 

Facing the challenges associated with serving a consumer base that is very 
different to what was historically planned for, ENL uses a variety of load 
forecasting techniques to help predict the impact of accumulated load 
growth on its capacity requirements and security standards.  Coincident 
system peak demand has been forecast to grow from 56 MW in 2006 to 71 
MW in the horizon year, 2016. Predictions use an optimistic/worst case 
model to ensure timely planning.  This base forecast includes foreseeable 
industrial developments.  Specific triggers have been identified for major 
upgrades to ensure efficient investment to meet security standards and 
avoid capacity constraints.    

Life cycle management plans outline exactly what is planned to manage 
and operate the assets at the target levels of service while optimizing 
lifecycle costs.    An assets life cycle starts with planning its necessity, 
continuing through design, investment, operation and maintenance, and 
concluding with replacement and/or disposal.  Life cycle asset 
management encompasses the policies and practices applied during all 
phases of an assets life to ensure the sustainable delivery of a power 
supply in the most efficient manner.   

ENL uses load flow analysis to assist in identifying solutions to network 
issues such as security, power quality and uneconomic supplies.  
Alternative scenarios and options are modeled to optimize development 
plans, while the timing of work is largely determined by expected load 
growth. 

Detailed life cycle management plans are prepared by asset and 
expenditure category.  Capital plans present background data and plans for 
renewal, replacement, augmentation and non-asset solutions in response 
to asset aging, growth, reliability, performance, compliance and quality.   
Maintenance plans detail the regular on-going work that is necessary to 
keep assets operating, including the basis for condition monitoring, 
equipment standards, planned maintenance and provisions for unplanned 
actions in response to faults or incidents.  ENL drives maintenance work 
based on condition and reliability assessments, as opposed to planned 
maintenance based on time usage of an asset. 

Since ENLs assets are in the age replacement phase of their life cycle, the 
management tactic focuses on replacement over heavy maintenance.  The 
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average age is forecast to increase as existing population profiles for 
conductor and poles in particular show the predominant installation period 
is nearing end of expected life while renewal rates have been minimized to 
balance renewal costs with allowable regulated revenues and return on 
asset value requirements. 

 

Risk assessment 
 

Effective risk management is required to protect the long-term viability of 
ENL and to protect its stakeholders.   ENL uses a systematic outcome-
based method for assessing asset related risks.  This focuses on identifying 
and prioritizing mitigating actions, which are subsequently captured in 
work programmes and network development plans.    

Financial Summary 
 
Total capital expenditure over the planning period is $50.185 m. The 
expenditure profile is relatively flat with an average expenditure of 
approximately $5.0 m pa, indicating steady state assumptions apply. 
This level of capital expenditure equates to approximately 6.0% ODV 
which based on the 2005 Information Disclosure statistics is in line 
with the industry average of 6.2%. 
Capital expenditure forecasts for the planning period are provided by 
asset type and expenditure “driver”. Comments on the categories of 
expenditure “driver” are made below. 
 
Condition and compliance driven asset renewal capital expenditure for 
the planning period averages $3.5m pa., and is $36.58m in total. It 
equates to 70% of the total capital expenditure forecast for the period.  
Condition and Compliance expenditure is fully funded by depreciation. 
Primarily as a consequence of regulatory revenue constraint, an 
approximate $1.0m pa. difference is forecast between achievable 
renewal investment and the level of investment required to address 
asset renewal rates.  
 
Growth and security driven capital expenditure for the planning period 
is $9.99m and is 20% of the total capital expenditure forecast for the 
planning period.   
A key feature of these projections is that while the AMP attempts to 
predict the impact of growth on network development, probable 
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timings, etc. these issues are excluded from financial planning until 
more certainty on size and location and optimum response is evident.   
 
Performance and new development driven capital expenditure for the 
planning period is $5.35m and equates to 10% of the total capital 
expenditure forecast for the period.  
 
Total maintenance expenditure over the planning period, as described 
in Section 5.3, is $17.932 m which equates to an average expenditure 
of $1.79m p.a. The expenditure profile is relatively flat indicating 
steady state assumptions apply. 
  
 

Performance & improvement plans 
 
Improvement is the primary responsibility of the asset management team 
and is continuous as the AMP is updated during the normal business 
planning cycle.   Internal and external audits are undertaken at regular 
intervals and are directed at: confirmation of the validity of technical 
content, assessment of asset management performance against best 
practice, and identification and implementation of asset management 
practice improvements. 

ENL reviews the benchmarking of asset management practices in order to 
more effectively target improvements.  Performance measures have been 
developed to ensure that meaningful comparisons with comparable lines 
companies can be undertaken and compliance with regulatory targets is 
maintained. 

Ongoing asset management improvement initiatives target increased 
capture of detailed asset attribute and performance information which 
facilitates the development of capital and maintenance plans to correct 
condition and asset deficiencies and meet growth requirements. 
 
 
The primary indicator of reliability performance is the SAIDI index 
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SAIDI TREND
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SAIDI Planned SAIDI Unplanned

Target

 
 
Installation of remote diesel generators between 2002 and 2003 has 
reduced the impact of planned outages. The extent of this red
cannot be seen in the sta

uction 
tistics as pole replacement on spur 50kV 

nd 2005 

 
bility to achieve its targets. The low 

proportion of planned to unplanned makes it difficult to control to 
targets by manipulation of planned work. 
Asset Condition has been identified as having a gap in terms of 
currently targeted renewal quantities verses forecast expectations of 
asset failure for some asset categories. The installation profile of the 
overall asset and historical practices has provided a ‘bow wave’ effect 
where at some point the steady state approach for asset renewal 
adopted by ENL to manage expenditure in line with the current 
regulated revenue regime will not keep up with the asset deterioration. 
In the long term this will have an effect on network performance. 
 
With a decline in available field service contracting resources becoming 
apparent in New Zealand and more significant in the local region, ENL 
is actively contributing to training and development of new resource at 
the entry level to ensure improvement of its asset management 
activities in the long term. 

lines, previously deferred, was undertaken between 2003 a
without any impact on outage statistics. 
 
Significant weather events and environmental factors such as slips 
after long periods of rainfall, generally considered as normal, have the
most significant impact on ENL’s a
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ENL has a technology focus and is active in identification and 

uipment and systems designed to offset the effects 
ent and resourcing short falls. 

in

development of eq
of renewal investm
Membership, strategic partnership and alliances are being developed in 
the short to medium term to improve ENL’s understanding and input 

to the direction of the industry.
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1. Background & objectives 

1.1  Purpose of this AMP 
 

ement framework that 
nsures that ENL… 

Understands what network capacity, reliability and security will be 
required both now and in the future, and what issues drive these 
requirements. 

 
• Has a robust and transparent proc  

stag al. 
 
• Has iness 

face dentified 
risks. 

Has made provision for funding phases of the network asset 
lifecycle while balancing levels of investment against allowable 
regulated revenue and retu  value requirements. 

 
• Mak ks at 

each make 
ad-h

 
• Has nents 

inclu ce and likely future 
behavior as components deteriorate, age and are required to 
perform at different levels. 

Disclosure 
Requirements 2004 and subsequent amendments up to 1 April 2006 

.2 Interaction with other goals & drivers

The purpose of this AMP is to provide a manag
e
 
• Sets service levels for the electricity network that will meet owner, 

consumer, community and regulatory requirements. 
 
• 

ess in place for managing all
es of the network asset life cycle from conception to remov

 adequately considered the classes of risk the network bus
s, and has systematic processes in place to mitigate i

 
• 

rn on asset

es decisions within systematic and structured framewor
 level within the business, and that it especially doesn’t 
oc decisions. 

 an ever-increasing knowledge of discrete asset compo
ding locations, ages, conditions, performan

 
Disclosure of the AMP in this format will also fulfill the requirements of 
Section 24 and Schedule 2 of the Electricity Information 

1  

ll of ENL’s assets exist within a strategic context that is shaped by a 
ide range of issues including ENL’s Statement of Purpose and Vision, 

 
A
w
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the prevailing regulatory environment, government policy objectives, 
commercial and competitive pressures and technology trends. ENL’s 
assets are als eterioration, 
the laws of physics and risk exposures independently of the strategic 
context, and indeed these issues may constrain the strategic plan. 

1.2.1

o influenced by technical regulations, asset d

 Corporate purpose & vision 

e ENL is owned by a community trust, ENL’s management has a 
focus on community-based objectiv

 
Becaus
strong es. ENL’s statements of 
purpose and vision therefore communicate a strong focus on the 
evelopment of the local economy.   d

 
 

STATEMENT OF PURPOSE 
 
Eastland Network will utilise existing assets to 
achieve an appropriate return for the shareholder 
while providing opportunities for business growth 
and improving the value delivered to customers.  
  

  
  

  
VVIISSIIOONN  

  
Eastland Network will provide returns on assets, 
growth on investments and operating performance 
which places it in an average position relative to 
other New Zealand electricity companies with 
similar geographic, demographic and loading and 
fixed asset investment characteristics. 
 

 
fe, reliable and optimally-priced delivery of electricity influences the 

petitiveness of local wealth creating businesses. If they don’t 
ate long-term sustainable wealth ENL lose

Sa
com
re s out as well.  c

1.2.2 Vision for asset management 

L’s vision for asset management is… 
 
EN
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VVIISSIIOONN  FFOORR  AASSSSEETT  MMAANNAAGGEEMMEENNTT  

  
Eastland Network’s asset management function 
will strive to optimise its’ investment in electricity 
distribution and generation assets to provide 
levels of service that are acceptable to its 
customers and other stakeholders at a price that 
maximises economic efficiencies. 
 

 
The key aspect of implementing this vision is through having well 
defined and robust processes for optimizing spend levels at all stages 
of asset lifecycles. These processes are discussed in Section 1.6 of this 
AMP. 

1.2.3 Overview of asset management process 
 
ENL’s core planning document is the Strategic Plan which considers all 
the strategic drivers depicted in figure 1.2.3(a). The Strategic Plan 
regularly examines these issues at intervals appropriate to how fast 
each issue moves, and identifies the few important things ENL must 
focus on to fulfill its Statement of Purpose and its Vision. A key 
influencer of ENL’s Strategic Plan is the increasing level of regulation 
that the lines sector faces – not only are ENL’s prices and supply 
quality regulated, but many of ENL’s activities such as the preparation 
of this AMP and disclosure of performance indices are heavily 
prescribed. 
 
The relationship of the AMP to the Strategic Plan needs to consider the 
following issues; 
 
• The physical degradation of ENL’s assets due to corrosion and 

operating characteristics is largely independent of ENL’s chosen 
business strategy (notwithstanding decisions to spend on the 

s) a

t business 
strategies and policy environments more strongly than present 

asset nd of the regulatory framework. 
 
• The nature and configuration of ENL’s assets reflects pas

strategies, e.g. past rural electrification has resulted in segments of 
network considered uneconomic in the current environment.  
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The
the ped by it rather than being absolutely 
dependent on it. 

. nts

 preparation of the AMP proceeds in parallel with the preparation of 
 Strategic Plan and is sha

 

Shareholders Customers Regulators

Figure 3.1 - The ENL Asset Management Framework

1 2.4 Interaction of key planning docume  

Int ts are as follows… 
 
•  document defines the Director’s 

intentions and objectives for ENL for the next three financial years 
and is agreed with the owners.  This encompasses planned business 

 
eractions of the key planning documen

Statement of Corporate Intent. This

Compliance Customer Service
and Value

Effective
Operations

Shareholder
Returns

STATEMENT OF CORPORATE INTENT

STRATEGIC PLAN

INFLUENCERS

ASSET MANAGEMENT DRIVERS

INPUTS: Network Management Strategy
              Service Standards              
              Load Forecasts
              Compliance

OUTPUTS: Capital programme
                  Maintenance Programme
                  Standards & Specifications

BUSINESS PLANS AND BUDGET

ASSET MANAGEMENT PROCESS

Financial Customer and 
Operational Compliance

BUSINESS PERFORMANCE

ANNUAL REPORTING

PROCESS: Condition Assessment 
                  Performance Assessment
                  Asset Utilisation & Capacity
                  Risk Management
                  Economic Optimisation
                  Benchmarking
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activities and objectives, values, performance targets and 
communication methods.   
 

• Strategic and Business Plans. Annual plans and key initiatives are 
 

or demonstrates that 
can be met.   

 
 

s 
t 

ith 

ng 
r of 

ated Farmers 
ass-market. 

The outputs from the asset management process are the operational, 

or maintaining 

 
 

established to support the achievement of performance targets.   
Because the AMP is a tactical plan and a repository for detailed 
asset information, these documents are closely coordinated during 
the business planning cycle. 
 

• Ten Year Financial Plan. The Ten Year Financial Plan identifies 
funding requirements necessary to achieve the capital and 
maintenance budgets as produced by the AMP, and any other 
business funding requirements. The Financial Plan identifies funding 
constraints that may affect the ability to achieve AMP objectives 
thereby influencing changes to the AMP and/
business performance and service objectives 
 

• Customer Relationship Management Plans. These plans record
consultations with major electricity users regarding their current
and future electricity supply requirements and their preferences for 
price and quality trade-offs. ENL also seeks to determine the need
of all electricity users from the Energy Retailers that represen
them. The Energy Retailers have contractual arrangements w
ENL that incorporate the desired requirements for energy delivery 
services to their customers. ENL focuses on the wealth-creati
sector of the local economy and also consults with a numbe
other representative community groups such as Feder
and Grey-Power as proxies for the m

 

maintenance and capital work programs… 

 
• Operational Activities. The operational triggers and activities are 

described in Section 5.2. 
 

• Maintenance Plans. The trigger points and activities f
the assets are presented Section 5.3. 
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• Capital Replacement Plans. Analysis of asset performance age and 

condition result in optimal asset renewal programs presented in 
Section 5.4. 

 
 
• Development Plans. Analysis is undertaken to test growth and 

performance against service standards.  A Network Development 
ment and risk policies.  This is 

summarised in section 4.7. 

ment and Design Standards. Detailed equipment and design 
specifications, based on the required functionality of the assets, are 
included dards and 
issues concerning quality and compliance are covered in the 
lifecycle management sections of this AMP.  

iod covered by th  AMP

plan is then created in line with invest

 

• Equip

in the Network Quality System. General stan

1.3 Per is  

rs the 10 year period 1 April 2006 to 31 

r the period May to mid August 2006 by 
eneral Manager Electricity Op rations and sset and P ning 

ded by an external consultant, Utility 

 ENL B ard of Directors on 30 August 
closed in accor

nt 

.4 Stakeholder interests

 
This edition of ENL’s AMP cove
March 2016.  
This AMP was prepared ove
EIL’s G e A lan
Manager. Assistance was provi
Consultants. 
The AMP was approved by the o
2006 and publicly dis dance with clause 4.1.4 of the 
Electricity Information Disclosure Handbook Amendme
2006.Handbook, on 31 August 2006. 

1  

er identification1.4.1 Stakehold  
 

ines i
does or may d lo
 
• Has a finan t e
• Be physically connected to ENL’s network. 
• Use ENL’s network for conveying electricity. 
• L
• Be affected  

ENL def ts stakeholders as any 
o one or more of the fol

cial interest in ENL (be i

person or class of persons that 
wing… 

quity or debt). 

 
 Supply EN  with goods or services. 

 by the existence, nature or condition of ENL’s network. 
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• Have a statutory obligation to perfor

existence o  
regulate pr

 
 
 

1.4.2 Stakeholder interests

m an activity in relation to the 
as request disclosure data or f ENL’s network (such

ices). 

 

are defined in Table 1.4.2(a) 
 
The interests of ENL’s stakeholders 
below… 

Ta
 

ble 1.4.2(a) – Key stakeholder interests 
 
 Interests 
 Viability Supply quality Safety Compliance 
Shareholder     
Bankers     
Connected customers     
Energy retailers     
Mass-mar epresentative groups   ket r   
Industry representative groups     
Staff & contractors     
Public     
Co ncils (excluding as a consumer)    u  
Land Transport     
Min  istry of economic development    
Com    merce Commission  
Electricity Commission     

1.4.3 Accommodating stakeholder interests 
 
able 1.4.2(a) provides a broad indication of how ENL accommodates 

 

T
stakeholder interests… 

Interest Description Accommodating that interest 
Viability Viability is necessary to • ENL accommodates its stakeholders’ needs for 

that 
risk-

ensure that ENL’s shareholder 
and providers of finance have 
sufficient confidence to retain 
ownership of ENL or provide 
finance to ENL.  
 

long-term viability by delivering earnings 
are sustainable and reflect an appropriate 
adjusted return on employed capital 

Sup

 

 for 
 on 

uity, provision of security and restoration 
is what ENL’s customers have said is 

important to them. 

ply quality Emphasis on continuity, 
restoration is essential to 
minimizing interruptions to 
ENL’s customers businesses. 

• ENL accommodates stakeholders’ needs
supply quality by focusing resources
contin
which 
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Safety ENL’s staff, contractors and 

the public at large must be 
able to live in close proximity 
to network assets and/or 
work on the network in total 
safety. 
 

• ENL ensures that the public at large are k
safe by managing the network assets so 
they are installed, operated and maintained to 
relevant regulations, codes of practice 
standards relating to their structural stren
electrical safety and design functionality. 

• ENL ensures the safety of its staff 
contractors through implementation of

ept 
that 

and 
gth, 

and 
 its 

Health & Safety Management System which 
prescribes the process and procedures for 

nt, contractor 
ractor training 

& competency assessment, the provision of 
 

hazard identification/manageme
management/auditing, staff/cont

safety equipment and safe work procedures.
 

Compliance ENL ha
with ma

s a duty to comply 
ny statutory 

requirements ranging from 
safety to disclosing 
information and targeted 
threshold regimes for price, 
quality and customer 
consultation. 
 

• ENL ensures that all safety issues are 
adequately documented and available for 
inspection by authorised agencies. 

• ENL discloses performance information in a 
timely and compliant fashion. 

• ENL will restrain its net prices to within the 
limits prescribed by the price path threshold. 

 

1.4.4 Managing conflicting interests 
 
ENL’s priorities for managing conflicting stakeholder interests are… 
 
• Safety. ENL will give top priority to safety. Even if ENL has to 

exceed budget, the safety of staff, contractors or the public, (and 
their property) are a primary consideration. 

 
• Viability. ENL will give second priority to sustainable financial 

viability because without it the business will cease to exist which 
makes supply quality and compliance pointless.

ith other interests such 

  
 
• Supply quality. ENL will give third priority to supply continuity and 

quality as this is what makes energy users, and therefore ENL, 
successful. 

 
• Compliance. ENL has a duty to comply with all the regulatory 

requirements applicable to lines businesses and endeavors to meet 
those requirements. However ENL also understands that achieving 
compliance may on occasion be in tension w
as financial viability. Under these circumstances ENL will decide a 
course of action that is sustainable and reflects a balanced view of 
all stakeholder wishes and expectations. 

 



 Background & objectives 
 
To achieve consistency regarding the management of conflicting 
stakeholder interests, the priority structure above is considered and 
applied during ENL’s annual Strategic and Business planning cycles. 
he outcome is that the annual Business Plan provides at an T

operational level direction and detail on how prioritized objectives set 
out in the Strategic Plan will be realized and associated performance 
measured. 

1.5 Accountabilities for asset management 
 
The ownership and governance structure of Eastland Infrastructure Ltd 
is depicted below… 
 

 

tly any staffing resources. 

network assets, 

 
The Eastland Consumer Trust wholly owns Eastland Infrastructure Ltd, 
the electricity assets of Eastland Network Ltd (ENL) and the port 
assets of Eastland Port Ltd (EPL). Eastland Infrastructure Ltd is a 
management only company which provides via performance contracts, 
management, operational and support services to Eastland Network 
Ltd (ENL), Eastland Port Ltd (EPL) and the leased assets of Eastland 
Airport (EA). ENL, EPL and EA are entities that contain assets only and 
do not employ direc
 
With respect to the management of ENL distribution 
EIL provides the services and resources required to carry out all 
financial management, planning, design and network operating 
activities. Since all physical installation and maintenance work carried 

Eastland 
Consumer Trust 
(Shareholder) 

EIL/ENL/EPL 
Board 

(Directors) 

Eastland 
Infrastructure 
(Management) 

Eastland Network 
Limited 
(Assets) 

Gisborne Airport 
Limited 
(Lease) 

Eastland Port 
Limited 
(Assets) 
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out on network assets is contracted out, the network operating 
function includes significant responsibility for the management of 
accredited independent contractors. 

ontractors tender for packages of maintenance activity and/or capital 

y contractor is able to tender for 
NL work provided that they are able to meet and maintain 

 
C
works projects. Contracts are awarded on the evaluated performance 
criteria of price, quality/safety and timeliness. Contract tendering and 
management is carried out in accordance with NZS 3910:1998 
“Conditions of Contract for Building & Civil Engineering Construction”. 
 
ENL believes that competitive tendering is beneficial for the business 
as it stimulates contractor innovation and results in field services being 
provided at the true market rate. As such ENL does not operate a 
system of preferred contractors. An
E
predetermined standards relating to demonstrating competency, the 
provision of quality, health & safety and financial management 
systems.  

1.5.1 Accountability at governance level 

vernance of EIL is provided by a Board of Directors appointed by the 
tland Consumer Trust. 
 inclusion of SAIDI, SAIFI and CAIDI targets and Direct and 
irect cost targets in the Statement of Corporate Inte

 
Go
Eas
The
Ind nt makes ENL’s 
oard intimately accountable to the shareholder for these important 

per
acc
pro
 
The
cap
approved by the Board of Directors adds a further accountability 

nction. On a monthly basis the Board receives updates on progress 

B
asset management outcomes. The inclusion of revenue and financial 

formance targets in the statement makes the Board additionally 
ountable for overseeing the price-quality tradeoff inherent in 
jecting revenue and network performance.  

 requirement for the Strategic Plan, the Business Plan, (including 
ital and maintenance expenditure budgets), and the AMP to be 

fu
against service level and financial performance targets. Performance 
against Statement of Corporate Intent targets is reported regularly to 
the Shareholder.    

1.5.2 Accountability at executive level 
 
Overall accountability to the ENL Board of Directors for the 
performance of the electricity network, the port and the airport rests 
with EIL’s Chief Executive whose employment contract specifies inter 
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alia the asset management outcomes to be created such as safety, 
reliability, revenue, profitability and compliance.  

1.5.3 Accountability at operational level 
 
The General Manager Electricity Operations is accountable to the Chief 
Executive for the safe, reliable, profitable and compliant operation of 
the electricity network princ
Accountabilities of the GM-Elect Ops 

ipally through his employment contract.  
include overall responsibility for 

achieving compliance with all EIL corporate polices and procedures, 
(including planning/reporting, human resource management, health & 
safety management, environmental management, contract tendering  
management, regulatory disclosure management and 
financial/budgetary  management). 
 
Below the GM–Elect Ops activities, accountabilities, resources and 
responsibilities for achieving EIL corporate polices and procedures are 
assigned as follows… 
 
• The long term planning function which undertakes asset planning 

and design work and includes the company’s professional 
engineering resources and the drawing/information record keeping. 
Production of this AMP, (including annual capital and maintenance 
expenditure budgets) is a key accountability of the Asset and 
Planning Manager who reports to the GM-Elect Ops. 

 
• The short term operations function implements work programs,

operates the network, and manages contractors.  Delivery of 

nance activities and budgets as determined in the 
AMP. Contract and operation reviews provide additional feedback 

chieved through 
e stewardship of the GM–Elect Ops. Group responsibility for operation 

 

reliability, budget cost, and safety performance are the key 
accountabilities of this group who on an individual basis are 
assigned responsibility for the implementation of specific capital 
and/or mainte

from contractors.    
 
Close interaction between Planning and Operations is a
th
of the control room and the achievement of network reliability, 
budgetary, safety and environmental performance targets also fosters 
close interaction between the Planning and the Operations people.  
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1.6 ENL’s processes & systems 
The core of ENL’s asset management activities lie with the detailed 
processes and systems that reflect ENL’s thinking, manifest in its 
policies, strategies and processes and ultimately shapes the nature 
and configuration of its fixed assets. The hierarchy of data model 
shown in Figure 8(a) describes the typical sorts of information residing 
within the business which includes that held by employees by virtue of 
their skills and experience.  

 
 
The
ass  reside in the GIS and SCADA 

spectively, and the summaries of this data that form one part of the 

 
The oad and general in 
nature, and may include such things as technical standards that codify 

o a single useful document. 
 
The
def
pro
cod
ski
 

 bottom two layers of the hierarchy tend to relate strongly to the 
et and operational data which

re
decision making. 

 third layer – knowledge – tends to be more br

accumulated knowledge int

 top two layers tend to be very broad and are often difficult to 
ine. It is at this level that key organisational strategies and 
cesses reside at. As indicated in Figure 8(a) it is generally hard to 
ify these things, hence correct application is heavily dependent on 

lled people. 
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1.6.1 Asset management processes 
 
The

a  
ervice and operational efficiency. Implicit in the asset planning 

 of the risks to operation 
tical is the collection of 

formation from which performance can be monitored and 

esses that make up the core of asset management 
p a s 
are
 
• 

asset has a condition assessment action included in its 
ed to confirm the necessity of 

e 

 
• 

the 
e of assets, the effectiveness of work practices, and 

ork programmes which result in improved 

• 
anging profiles are obvious inputs into planning. 

ent 

 
• 

 ranked by risk reduction 

 
• 

results from the asset management 
ion 

inable 
rent 
ise 

e 

 

 asset management process prioritises the programs for 
intenance and asset development to ensure optimum customerm

s
process is an understanding and evaluation
and the consequences of failure. Also cri
in
improvement targets set.   
 
The systematic proc
r ctices are those that collect and analyse data. The main processe

: 

Condition Assessment 
Every 
maintenance program. This is us
further maintenance, target maintenance expenditure and provid
ageing data.  

Performance 
Analysis of reliability statistics provides information on 
performanc
helps target w
performance. 
 
Asset Utilisation and Capacity 
Load growth and ch
However security risk and quality issues also require adjustm
when load use patterns change. 

Risk Management 
Network related risks are identified and
outcomes to help prioritise work programmes.    

Economic Optimisation 
The value of a network 
practices applied.  Economic analysis can indicate whether valuat
changes and lifecycle costs are in line with long-term susta
objectives and therefore which tactics are appropriate for diffe
network segments.   Economic analysis is also applied to optim
the balance between capital and maintenance decisions across th
life cycle of the network assets 
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• 

dustry benchmarks 
nce 
s. 

 

1.
 
EN ts 
ass

Works Database 
 job cost functionality and is used to 
nd work management activities.  This 

It 
itments, forecasts and cash 

• Financials 
The company uses ACCPAC as its main financial management IT-
platform.  This is supplemented with Dbit to maintain the financial 
asset register, which is separate to the engineering asset database. 

The Works Database is reconciled with ACCPAC during monthly 
reporting.  

• Network Control 
The SCADA system provides real time operational data and enables 
remote control of key components of the network.  

• Network Modeling 
ENL uses PSS/U (Power System Simulation/Utilisation) network 
modeling software to analyse the network and the impact of 
changes in utilisation and operation.   The software is sufficiently 
sophisticated to permit advanced network optimisation and analysis 
and assist investment decision-making. 

Visim is used as the main structural engineering tool for line design.   

LV Drop software is primarily used for Low voltage design. 

• Asset Information Systems 
The Powerview Geographical Information system operating on a 
Microsoft Access Databases is used for management of asset 
information, maintenance and inspection records. A number of 
associated Microsoft Access Databases / applications are used in 
conjunction with the Powerview databases to manage non-spatial 
assets. Between 2002 and 2004, the compliance program and 

Benchmarking 
Analysis of disclosure information and in
identifies the practices that are most effective and the performa
levels that can be achieved given inherent network characteristic

6.2 Asset Management Systems 

L uses the following information systems to store information on i
ets, their condition and performance.    

• 
The Works Database provides
manage faults, maintenance a
is essentially a contract management and cost reporting tool.  
provides information on progress, comm
flow.   
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associated data capture has driven major improvements in the 
m  

Microstation Draughting Software is primarily used to maintain 
ex structural and circuitry 

design information is also stored in the Microstation format. Hard 
books, and Maintenance/ 

Commissioning Records. 

.6.3 Information Flows 
The linkage and co ordination between ENL’s asset management 
procedures and systems is shown below; 

 

 
 

co pleteness and quality of asset information.

information in Schematic form. Compl

copy records include Maps, field record 

Gentrak is the product used to manage ICP records in a Unidata 
Database format and linked to the GIS data. 

 

1
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 Key info systems & processes

Network
assets

Parallel
“information

asset”

Customer 
initiated 
change -

load

Externally 
initiated 
change –
weather, 
faults, 

generators

Internally initiated change 
– operational, 

maintenance, capital

 

Commercial 
info –

customer 
number, 

consumption 
etc

Operational 
info – switch 
status, faults, 
load, voltage 

etc

Asset info –
description, 

age, location, 
condition, 
history etc

Repositories –
paper, PCs, 

servers, brains 
etc

Guides to decision making 
– policies, procedures, 
manuals, standards, 

regulations, legislation, 
codes, plans etc

Internal decision 
processes

Info to 
external 
parties
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2. Details of ENL’s assets 

tri ea2.1 ENL’s dis bution ar  

e2.1.1 Geographical coverag  
 
ENL’s distribution area broadly covers the East Cape and Northern 

 areas as shown below 
almost exactly corresponds to the jurisdictions of the Gisborne and 
Hawkes Bay within the red ring. This area 

Wairoa District Coun
 

cils. 
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 from fertile plains around GiTopography ranges
ru

sborne and Wairoa to 
nous areas further inland. 

.1.2 Demographics

gged mountai

2  

f 
 
The population of ENL’s distribution area is approximately 53,000 o
whom about 31,000 live in the urban Gisborne area and a further 
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4,000 live in the urban Wairoa area. The remaining 18,000 live
small settlements (such as Te Karaka, Tolaga Bay, Tokomaru Ba
Ruatoria, Matawai and Mahia) and in rural areas. The last three c

 in 
y, 

ensi 
dicate slightly declining populations in both the Gisborne and Wairoa 

k 

ellings 
er inhabitants), cheap electric heaters, cheap air-con units 

nd new connections over-taking consolidation of ICP’s (this era of 

.1.3 Key industries

in
Districts. 
 
However any expected contraction of max demand or networ
investment requirements due to this declining population is likely to be 
more than off-set by decreasing occupancy rates (i.e. more dw
but with few
a
consolidation is expected to come to an end within the next 3 years). 

2  

Ke
cul of 
tim s, meat 
and e 
ins rne, clustered in the 

isborne industrial estate, the Gisborne Port area and in Wairoa. 

A se consumers is the 
creasing stringency of food safety regulations that require controlled 

sup
 
EIL ularly engages with these customers and 
IL has also used an external advisor to consult with these customers 

 supply quality in 2004 and 2006.  

 
y industries relate strongly to the primary produce value chain – 
tivation, harvesting, processing, storage and transportation 
ber, root and leaf vegetables, pip and stone fruits, grape
 fin fish. There are a number of significant processing and storag

tallations on the western outskirts of Gisbo
G
 

key issue arising from the nature of the
in
temperature and humidity that in turn requires increased continuity of 

ply, improved restoration times and less flicker and sag. 

’s commercial manager reg
E
specifically on the issue of price and

2.1.4 Energy & demand characteristics 
 
Key energy & demand figures for the 2005/06 year are as follows
 

… 

Parameter Value Trend 
Energy conveyed 283162GWH Slight decline in 2005/06 due

mild winter. Average increase o
4% p.a. 

 to 
f 

Maximum System 
demand 

55.89 MW Average increase of 2% p.a.
excluding strategy change o

 
ver the 

period. 
Load factor 0.58 Improvement in Utilisation over 
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time 

Hours per year 
that firm capacity 
was exceeded 

1481 HRS - 20% Figure applies to Gisborn
only. No trend as load control an
use of embedded generation 
influences results 

e GXP 
d 

 
The historical consumption p.a. shows 3.7% growth. The system 

ol 

nces between growth demand of 2% 
 indicate improvements in asset utilisation. ENL 
omote improved utilisation via its demand tariff 

demand trend has been significantly influenced by a change in Load 
control strategy from 2001 to 2004. The low figures for 2003/2004 
were a result of the national energy crisis where advertising to contr
energy usage and energy retailer requests to control hot-water load 
more than that usually required for peak demand control had a high 
impact on demand. The differe
and the consumption
has endeavored to pr
pricing structure. 
 

Total Energy Consumption

300,000

350,000

250,000

150,000G
W

H

50,000

100,000

0
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200,000
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System Demand

52

58

57

56

55

M
W

53

54

2000/2001 2001/2002 2002/2003 2003/2004 2004/2005 2005/2006

Year

Total System Demand  

.2 ENL’s network configuration2  

Wairoa Power as a cashed-up shell company. 
ad sold its retail business to TrustPower. 

.2

 
To supply ENL’s 24,864, (as at 01 April 2006), consumers ENL owns 
and operates the following three electrically separate networks which 
are … 
 
• The original Poverty Bay EPB network 
• The Wairoa EPB and Wairoa MED networks which were merged to 

form a single entity following the local government reform of 1989. 
• The Tuai network which initially was part of the Wairoa EPB 
 
ENL acquired the network and generation business of Wairoa Power 
td in 1999 which left L

Prior to this Wairoa Power h

2 .1 Bulk supply assets & embedded generation 

.1.1 Gisborne R2.2 egion Bulk Supply 

s
 
Gi borne GXP 
 
ENL takes supply for the Gisborne region network at Transpower’s 
M ssey Rd GXP on the northern outskirts of Gisborne. This is supplied 

a double circuit 110kV tower line from Waikaremoana which splits 
e under-hung circuits near Patutahi (about 7km 

a
by 
into two double-pol
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west of Gisborne) and then re-converges into a double circuit tower 

 
assey Rd has two 30MVA 110/50kV transformers (designated T3 and 

by 
wit ue (n-1) security of supply into the GXP 

om Tuai which will be exacerbated as ENL’s net max demand 
 

 lapsed with their 
preferred options being local generation, load control and “tactical 

n in part installed on single 
structures does not give true (n-1) security.  

• 

 
Ot

. 
The 110kV capacitor banks absorb ENL’s load control signals. 

sistors are required to limit earth fault levels. 
ENL has no control or indication for the 50kV circuit breakers. 

 April 2007 and will 
rovide 45MVA of firm capacity. The 110kV line constraints will be 

ay GXP

configuration for about 12 spans immediately west of Massey Rd.  

M
T4) which supply a 50kV bus via two 50kV incomers. ENL is supplied 

four 50kV feeders, two on each side of the bus. The biggest issue 
h Massey Rd is the lack of tr

fr
increases…
 
• ENL’s current net max demand of 44.8MW cannot be supplied by 

one 110/50kV transformer.  
 
• The 110kV circuits into Massey Rd are currently summer rated at 

only 38MW each. ENL’s net max demand exceeds this for about 800 
hours per year. It is noted that Transpower’s efforts to obtain an 
additional line easement 5 years ago have

upgrades” such as thermal re-rating of lines. 
 
• The double-circuit 110kV configuratio

 
These two circuits are supplied by a ring-bus at Waikaremoana that 
is coupled by a 110kV breaker that doesn’t have bus zone 
protection hence any bus fault at Waikaremoana will trip both 
110kV lines to Massey Rd. 

her issues with Massey Rd are… 
 
• There are no on-load tap changers on the 110/50kV transformers
• 
• Earthing re
• 
 
Transpower is working with ENL to address this by installing two 
60MVA 110/50kV transformers at Massey Rd with tap changers and 
earthing resistors and a 50kV bus upgrade to cope with the additional 
capacity. This project is due for completion in
p
addressed in subsequent years. 
 
Tokomaru B  
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Historically ENL also took supply from Transpower via a GXP at 
Tokomaru Bay which was supplied by a 110kV single-circuit tower line 

ply from this GXP in 
2000 and instead supplies this area from its own 50kV sub-

wn diesel 
enerators as required. 

nergised to provide capacitive voltage 
upport for Massey Rd but is disconnected at Tokomaru Bay by an 

be
the
 
Di

from Massey Rd. However ENL relinquished sup

transmission network and secures supply with its o
g
 
The 110kV line is currently left e
s
open 110kV incoming isolator. The transformers from the site have 

en removed. ENL’s 50kV sub-transmission network is isolated from 
 GXP by an open isolator. 

esel generation 

L owns six 1MWe and one 0.6MWe diesel generators which are 
used in standard shipping containers and weigh about 23 tons each. 
ese can be deployed anywhere in the network that is accessible to a 
ge mobile crane and where up to 1MW can be inje

 
EN
ho
Th
lar cted at 11kV with 

e energy being sold to Contact Energy. 

enefits derived from operating these generators include… 

• 

 
• 

 
• 

Ara
un
req
sec
 

roposed generation

th
 
B
 

Reduction of ENL’s max demand at GXP’s by anything up to 5MW 
(using ENL’s load control can relieve a further 4MW). 

Easing of constraints on ENL’s network, thereby avoiding network 
investment that would only be required for short periods. 

Providing localized continuity of supply during outages due to sub-
transmission faults or as required to carry out network 
maintenance. 

 
The 1MWe generators are located at Matawhero, Puha, Ruatoria, Te 

roa, Tolaga and Mahia on a semi-permanent basis. The 0.6MWe 
it which has no synchronizing or metering capability is used only as 
uired in an islanded mode to maintain customer supply to isolated 
tions of 11kV line during planned and/or unplanned outages.  

P  

ENL has also identified the following generation possibilities; 
 
• A 12MWe wind-farm on the East Coast 
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• A 10MWe bio-mass fuelled combined heat & power plant. 
 
• A 6MWe gas-fired cogeneration plant. 
 
Analysis has indicated that these projects may be unviable without the 
ability to… 
 
• Capture the retail margin (which broadly requires a method of 

selling generated electricity to other than existing gentailers who 
are only prepared to pay the spot price and then capture the retail 
margin for themselves). 

 
• Avoid the additional costs of separate governance and management 

structures, processes and systems. 

2.2.1.2 Wairoa bulk supply 
 
Wairoa GXP 
 

uble-circuit 110kV line from 
aikaremoana. 

rises two 10MVA 110/11kV transformers and an 11kV 
oard comprising two incomers, a bus tie and six feeders. Since ENL 

use
ad
inc
pla

 
Six switch panels on the Transpower 11kV board are surplus to 

 The initial 40m of each of the 2 outgoing feeder consists of cable 
that is limited to 8MW. 

 There is potential for between 20MW and 40MW of gas-fired 
generation near Frasertown that would need to be connected to 
ENL’s network as the Transpower connection charges would be 
excessive. 

Supply to the Wairoa GXP is by a do
W
  
The GXP comp
b
rationalised its supply configuration in 2002 only 2 of the 6 feeders are 

d. ENL also owns and operates an 11/33kV step-up substation 
jacent to the Wairoa GXP to supply the Mahia Peninsula at 33kV that 
ludes a pole-mounted 11kV incoming breaker and a load control 
nt injecting at 11kV. 

 
Issues at this site include… 

• 
ENL’s requirement. 

 
•

 
•
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• The 11/33kV transformer is already overloaded during summer 

because of high loading at Mahia. 

 The proximity of the 50kV line from ENL’s Waihi power station to 
ENL’s Kiwi substation lends itself to rationalising the whole supply 
to both Wairoa and Mahia. 

uai GXP

 
•

 
T  

NL has approximately 600kVA of load in and around Waikaremoana 
hich is supplied by a 10MVA 110/11kV transformer and two KFE 

eclosers. These reclosers were installed in 2000, and are fitted with 
ranspower SCADA controls. However the SCADA controls provide 
dication only hence restoration times are long as a tripping usually 

equires Transpower’s contractor to come from Napier which generally 
equires about 3 hours from the trip event. 

 key action for this supply is to obtain an alternative to the existing 
ranspower supply which is currently disproportionately expensive to 
aintain. Options considered include… 

 Building a line to Waikaremoana from the end of the existing 
Wairoa 11kV network which comes within about 1km of 
Waikaremoana. This has been given some detailed consideration 
but is a very high cost option to supply only 600kVA because of the 
11kV reinforcement required all the way from Wairoa. A variation to 
this option could include converting the 50kV Waihi line to 33kV and 

t Waihi. 

eneration bus at Tuai. 

 
E
w
r
T
in
r
r
 
A
T
m
 
•

provide a 6.6/11/33kV transformer a
 
• Taking an 11kV supply straight from the g
 
Generation 
 
NL owns and operates a 5MWe hydro station at WaihE

e
i which is 

f ly limited g by the limited water storage. This 
twork and supplies a 50kV line to

ENL’s Kiwi substation via a 6.3MVA 6.6/50kV transformer. The 
eration 

 
ENL also uses one of its 1MWe diesel

a over
completed.

 

fective to peak choppin
is strongly embedded in ENL’s ne  

gen from Waihi is sold to TrustPowe

 generators to support demand at 

r. 

Mahi  Christmas and Easter until t
 

he Mahia 33kV extension is 
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2.2.2 Sub-transmission network 

2.2.2.1 issionGisborne Region sub-transm  
 

isbo
following a
 

constructed by the NZED as far as Tokomaru Bay (1955) then to 
uatoria

Massey  line was transferred to the 
PBEPB in 1980 when the NZED completed its own 110kV tower line. 

itch  
the Mas  50kV line of the 

kV ci ADA-
controlled circuit breaker with an associated isolator/earth switch 

 
• Two 50k  to Mak

 gle
way along one of the Makaraka lines at the Hexton switching station 

ac
spur supplying Matawai which operates at 11kV. The Hexton 
switching station was installed as part of the project to construct 

circuit in 2001 to prevent faults in the Puha–Ngatapa-Pehiri-
Patutahi segment of the 50kV ring from affecting supply to 

karak t
 
• Two 50kV urban rings, one supplying 50/11kV substations at Kaiti, 

Carnarvon St and the Port from Massey Rd, and the other supplying 
JNL and Parkinson  from Makaraka. These rings can be 

connected between Carnarvon and Parkinson which occurs regularly 
ower assets on the 50kV structures 

at Massey Rd without loss of supply.  

hese are depicted in Figure 2.2.2.1(a) below…. 

The G rne Region sub-transmission
sset configurations… 

 network comprises the 

• A 50kV spur from Massey Rd up the east coast that was originally 

R  (1964) and finally to Te Arar
Rd – Tokomaru section of this

oa (1971). Ownership of the 

A sw ing station at Goodwin Rd was
ey Rd - Tokomaru

installed to prevent faults on 
from causing tripping s

50 rcuit to Kaiti and the Port. This consists of a SC

and fence enclosure. It was constructed in 2002. 

V lines from Massey Rd araka. 
 
• A sin  open 50kV ring to the west of Gisborne supplied from half 

to supply
and b

 50/11kV substations at Puha, Nga
k to Makaraka. Between Puha a

tapa, Pehiri, Patutahi 
nd Ngatapa there is a 50kV 

the second 50kV line into Makaraka from the Massey Rd – Puha 

Ma a, Matawhero and Parkinson S . 

Matawhero, 

to enable maintenance of Transp

 
T
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2.2.2.2 Wairoa sub-transmission 
 
he Wairoa sub-transmission network comprises two main 

ents… 

e was 
at 50kV despite parts of the line being only insulated to 

33kV. 

A 50kV line from Waihi hydro to ENL’s Kiwi substation which 
laces. 

 
 

 

 

T
compon
 
• A 33kV line stretching 35km from ENL’s 11/33kV step-up substation 

adjacent to the Wairoa GXP to ENL’s Blacks’ Pad substation at the 
north end of the Mahia peninsula. Prior to 2000 this lin
operated 

 
• 

includes some under-built 11kV in p
 
Figure 2.2.2.2(a) below depicts the Wairoa sub-transmission network…
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N
 

L’s GE
table and
 

Sub. 
Ca arvon rn

JNL 

Ka i it

Makaraka 

 

g 

5

Transpower 
Wairoa 

i 

W
V

V

Mahia 
6.5
Zone substati

Gisborne Region

substisborne region 
 described more fully

Area supp
CBD and central Gisborn
 
Primarily supplies a 

 

consumer, likely to su
similar customers in the

Residential Kaiti area, so
shifted to Port. 
 
Semi-rural Makaraka are
west of Gisborne. 

aihi 
Tuai 
110kV 
ons  

 Substa

ations a
 by the 

lied 
e. 

single la
pply additi
 medium-te

me load b

a immedia

 
2.5
tions 

re summarised in the
following narratives.  

Descript
Substantial two transform

rge Single transformer ind
 a second traonal 

rm. 
provision for
 

eing Substantial single transf
with provision for second

tely Substantial rural single 
also provides significant s
1

 

1 5
Blacks
Tahaenu
Kiwi
11kV
Future 
Existin
11kV
6 6k
 50kV
33k
6.5
following 

ion 
er urban sub. 

ustrial sub with 
nsformer. 

ormer urban sub 
 transformer. 

transformer sub, 
witching point for 
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the 50kV ring and also for ripp
 

le injection. 

Matawhero A number of large produce processing 
consumers about 8km west of 
Gisborne. 
 

Substantial two transformer industri
 

al sub. 

Ngatapa Rural Ngatapa area and surrounding 
district about 30km west of Gisborne. 
 

Minimalist single transformer rural sub. 

Parkinson Industrial estate in south-west Substantial two transformer urban sub. 
Gisborne. 
 

Port Port area of Gisborne including taking 

 

Substantial single transformer urban sub. 
residential load from Kaiti and CBD 
load from Carnarvon. 

Patutahi Semi-rural area around Patutahi about Minimalist rural sub with two banks of 
18km west of Gisborne. three 1-phase transformers. 
 

Pe iri Rural area around Pehiri about 30km h
west of Gisborne. 

Single transformer rural sub. 

 
Pu a Mountainous rural area around Te 

Karaka, Whatatutu and Matawai about 
Three 1-phase trans
rural sub supported 

h

40km north-west of Gisborne. 

former substantial 
by 1MWe of diesel 

generation. 
 

Ruatoria Small settlement of Ruatoria and 
surrounding district about 90km north 
of Gisborne. 
 

Substantial single transformer rural sub 
supported by 1MWe of diesel generation. 

Te Araroa Small settlement of Te Araroa and 
surrounding district about 115km 
north of Gisborne. 

Substantial single transformer
supported by 1MWe of diesel ge

 

 rural sub 
neration. 

Tokomaru Small settlement of Tokomaru By and 
surrounding district about 60km north 
of Gisborne. 
 

Substantial single transformer rural sub. 

Tolaga Small settlement of Tolaga Bay and Substantial three 1-phase transformer 
 diesel surrounding district about 35km north 

of Gisborne. 
 

rural sub supported by 1MWe of
generation. 

 
arnarvon StC  

Su
 

A single 50kV line from Massey Rd. 

A teed 50kV line from the Port that can connect to Parkinson. 

The circuit breaker allowing 
peration as a closed ring. There are two 3-phase 50/11kV 12.5MVA 

 
pply to Carnarvon is as follows… 

• 
 
• 
 

 50kV bus at Carnarvon includes a 50kV 
o
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transformers and an 11kV board comprising 2 incomers, a bus tie 

eeders. 
and 

9 f
 
JNL 
 
Currently nearing completion the JNL substation was constructed in 
2005. The 11kV switchboard was livened mid 2005 and supplied load 

 JNL via a 50kV line from Matawhero operating at 11kV.  

he substation comprises… 

A 50kV bus CB to allow closed 50kV ring operation 

 

A Portacom switch room housing an 11kV Reyrolle switchboard with 

 
aiti 

to
 
T
 
• A 50kV Line from Matawhero Substation 
 
• A 50kV line nearing completion from Parkinson St substation 
 
• 
 
• 1 3-phase 12.5MVA transformer bank with room for a second

transformer 
• 

1 incomer, 2 feeders, a fuse switch for local service and a bus 
coupler for future extension or generator connection. 

K  

e Kaiti area was originally supplied at 11kV directly from Massey Rd, 
ed 

at 11kV so in 1987 the PBEPB built a new substation. Kaiti now 
omprises… 

• Massey Rd. 

A minimum oil 50kV circuit breaker providing incoming protection 
the transformer and a 50kV bus breaker for closed ring 

operation. 

d 

eyrolle board with 2 incomers, a bus tie, a fuse switch 
and 7 feeders. 

 
Th
but by the mid-1980’s this load could no longer be adequately suppli

c
 

An incoming 50kV line from 
 
• An outgoing 50kV line to the Port. 
 
• 

for 

 
• A single 12.5MVA 50/11kV transformer (with provision for a secon

transformer). 
  
• An 11kV R
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Key issues at Kaiti are… 

The close proximity to houses means that transformer noise is a 
ce of the 

transformer. Some form of noise reduction fencing may be required 

er 
supplies load via incomer #2. Replacement of the #1 

incomer cables will be required if a second transformer is ever 
 at the site. 

er 

Ma

 
• 

potential issue which is exacerbated by the high impedan

in the future.   
 
• The #1 incomer cables have failed in service and the transform

currently 

installed
 
• Seismic restraint of the transformer is considered marginal. The 

mounting arrangement will be upgraded when the transform
requires major routine maintenance. 

 
 

karaka 
 
Makaraka was originally constructed in 1974 as a switching point for 
the Massey Rd - Patutahi 50kV line which also teed off to Carnarvon. A 
econd incoming 50kV line from Massey Rd, which has been tapped off 
e

up ingle transformer zone 
ubstation by the installation of a new 12.75MVA transformer. 

akaraka now comprises… 

Two incoming 50kV lines from Massey Rd (one via Hexton). 

A 12.5MVA 50/11kV transformer capable of running off either side 

 
A Portacom switch room with an 11kV board comprising an 

 
•  control static converter. 

arkinson.  

s
th  Massey Rd - Puha line, was built in 2001. At time Makaraka was 

graded from a switching station to a s
s
 
M
 
• 
 
• 

of a split 50kV bus. 

• 
incomer, 4 feeders and a fuse switch. 

 
• A 50kV load control injection coupling cell (outdoor). 

A hut containing a load
 
• Three outgoing 50kV circuits to Patutahi, Matawhero and P
 
Matawhero  
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ENL built Matawhero in 2000 as a single transformer substation 

d two 
 

awhero now comprises… 

coming 50kV line from Makaraka. 

ing. 

A Portacom switch room with an 11kV board comprising two 
ler, five feeders and a fuse switch. 

 
gatapa

primarily to supply JNL because the existing 11kV cables from 
Parkinson had become inadequate (although they have been left in 
situ to provided additional security of supply). In 2003 ENL augmented 
Matawhero with a second transformer, a second 50kV breaker an
additional 11kV feeders to supply the rapidly growing cold storage load
in this area. Mat
 
• An in
 
• An outgoing 50kV line to the new JNL substation. 
 
• A 50kV bus circuit breaker to allow 50kV operation as a closed r
 
• Two 5/7.5MVA 50/11kV transformers. 
 
• 

incomers, a bus coup
 
The key issue at Matawhero is the proximity of a major river. 

N  

he PBEPB built Ngatapa in 1964 as part of closing the 50kV ring 
t atapa currently consists of… 

g from 
Makaraka to Hexton (which also supplies the Patutahi, Pehiri and 

se don’t have on-
load tap changers, a separate 11kV regulator is used to regulate 

ge. 

epted earthing, 
drainage and oil containment standards. 

 
T
be ween Puha and Patutahi. Ng
 
• An incoming and an outgoing 50kV line forming the 50kV rin

Puha Substations). 
 
• Two 500kVA 50/11kV transformers. Because the

volta
 
• A single 11kV incomer and four 11kV feeders that include pole-

mounted SF6 GVR breakers on an outdoor copper wire bus and 
wooden pole structure. 

 
Key issues with Ngatapa are… 
 
• It currently falls a long way short of ENL’s acc
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• There is no 50kV protection – reliance is placed on a 50kV line 

upgrade as an alternative supply to 
atawai and some support to Puha.  The 11kV line would need to be 

top  conductor.    

breaker at Pehiri to clear transformer faults. 
 
Ngatapa is ideally suited to 
M
upgraded along Hihiroroa Rd then extended under the 50kV line to the 

 of Otoko Hill with dog
 
Parkinson 
 
The industrial load in and around Parkinson St was originally supplied 
at 11kV from Massey Rd (similar to the domestic load in Kaiti) which 

as no longer adequate by the mid-1980’s. In 1987 the PBEPB built a 
iti, 

an

y from a tee off the Makaraka – 
arnarvon 50kV line and will also be connected to the new JNL 

 
• in 1987 

d 

 
A 50kV bus breaker to allow operation as a closed ring. 

•  
and 7 feeders. 

An SF6 RMU connected to one of the feeders to provide for the local 

e boundary fence is 
nsatisfactory. 

Po

w
zone substation in Parkinson St in an identical configuration to Ka

d then in 2004 a second transformer was added. 
 
Parkinson currently takes suppl
C
dedicated substation via a 50kV line. Parkinson currently comprises… 

Two 12.5MVA 50/11kV transformers. The first was installed 
and the second is the former Carnarvon T1 that was refurbishe
and installed in 2004. 

• 
  

An 11kV Reyrolle board with 2 incomers, a bus tie, a fuse switch

 
• 

service supply transformer. 
 
The single outstanding issue with Parkinson is th
u
 

rt 
 
ort was completed in December 2003 to enable continued load 

sta d 
tage will be completion of the 50kV ring to Carnarvon). Port currently 

 
• An incoming 50kV line from Kaiti. 

P
growth at Kaiti and Carnarvon to be off-loaded. This is also the first 

ge of improving security provision for the Kaiti area (the secon
s
comprises… 



 Details of ENL’s assets 
 
 
• 

operation as a closed ring. 

 incomer, a fuse switch and 4 
feeders.  

Pa

A second 50kV line from Carnarvon. 
 
• A 50kV bus breaker to allow 
 
• A 12.5MVA 50/11kV transformer. 
  
• An 11kV Reyrolle board with an

 
tutahi 

 
Pa utahi was built in 1929 by t the State Hydro Electric Department as 

e main bulk supply point to the Gisborne area. The following 
ve taken place over the years…. 

The original brick building was considered an earthquake risk and 

 
• 

ew VCB’s. 

 
Pat
 

An incoming 50kV line from Massey Rd via Makaraka. 

An incoming 50kV line from Massey Rd via Makaraka, Hexton, Puha, 

rom Pehiri. 

service and is considered 
uneconomic to repair. 

A single 11kV incomer, four feeders and one fuse switch. 

An outdoor structure consisting of mostly steel lattice and concrete 

th
upgrades ha
 
• The original transformers were replaced with other ex-NZED 

transformers dating from the 1940’s. 
 
• 

was replaced in 1991. 

The original 11kV board was replaced in 2000 with second-hand 
Reyrolle LMT panels and n

 
• The 50kV air operated breakers were replaced in 2006.  

utahi now comprises… 

• 
 
• 

Ngatapa and Pehiri. 
 
• A 50kV line breaker for isolating faults f
 
• Two banks of 50/11kV 1.67MVA 1-phase transformers. There are 

also two spares, one of which has failed in 

  
• 
 
• 

poles with copper wire bus bar. 



 Details of ENL’s assets 
 
 
The key issues at Patutahi are mainly that the original design 
standards for earthing, construction, drainage and oil containment 
ave been overtaken by modern standards. These will be addressed as 

 conversion of Patutahi to a single transformer 
ubstation that will be secured by off-loading capability to Matawhero 

h
part of a planned
s
and Makaraka. 
 
Pehiri 
 
The PBEPB built Pehiri in 1964 along with Ngatapa as part of the 50kV 

 
inc
tra ds to be removed from service ENL can supply most of 
ehiri’s load via the 11kV from Patutahi and using an old 11kV 

 
ehiri now comprises… 

An incoming and an outgoing 50kV line which forms part of the 
exton. 

 on an outdoor bus. 

 
An old Maier 50kV oil breaker is still in service. 

Pu

ring extension from Puha to Patutahi. ENL upgraded Pehiri in 1998 to
lude a 2.5MVA transformer with an on-load tap changer. If this 
nsformer nee

P
regulator at Pehiri to boost the voltage. 

P
 
• 

50kV ring from Makaraka to H
 
• A 2.5MVA 50/11kV transformer. 
 
• An 11kV voltage regulator. 
 
• An 11kV incomer and four 11kV feeders
 
Pehiri has the following issues… 

• 
 

ha 
 
The PBEPB built Puha in 1960 to supply the Te Karaka, Whatatutu and 

atawai areas to the north-west of Gisborne. Originally Puha was 
s 

 the following upgrades… 

 
• breakers with an ABB 

Safeplus SF6 indoor board. 

M
supplied by a single 50kV line from Massey Rd, but in 1963 Puha wa
given a second supply when the 50kV ring was closed. Since the 
original construction ENL has done
 
• Earthing and transformer bunding upgrades. 

Replacement of the outdoor 11kV bus and 
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Installation of a new 50kV Merlin Gerin SF6 breaker on T1. 

ha currently comprises… 

• 
 
Pu

utgoing 50kV line forming the 50kV ring from 
Makaraka to Hexton. 

Three 1.67MVA 50/11kV 1-phase transformers. 

An 11kV board comprising a single incomer, a fuse switch and four 

 
One of ENL’s 1MWe diesel generators to augment the limited 

 
y issues with Puha include… 

Max demand cannot be fully off-loaded to other substations via the 
g one of ENL’s 1MWe diesels at Puha, 

this is also being addressed by providing for Matawai to be 

venham feeder 
from Patutahi. 

•  
replacement of the transformer bank. 

 

 
• An incoming and an o

 
• 
 
• 

feeders. 

• 
transformer capacity for which an RMU is being installed. 

Ke
 
• 

11kV. In addition to operatin

supported via an upgrade at Ngatapa, extending the Ngatapa 
feeder to Otoko Hill and possibly reinforcing the La

 
There is no oil separation capability, and any work on this has been
deferred to coincide with 

Ruatoria 

ira. Over the last 
ecade ENL has upgraded Ruatoria as follows… 

 
8

breakers 0kV bus and four new
breakers. 

• In 1999 ENL installed a new 5/7.5MVA 
upgraded the bunding, and also did some earthing up

 
01

indoor Safeplus SF6 board in a Po  

 
The PBEPB built Ruatoria in 1965 to supply the wider Ruatoria area 
including Wahareponga, Kopuaroa and Whakawhit
d

• In 199  ENL installed two refurbished M
, a new 5

etroVick 50kV bulk oil 
 SF6 pole-mounted 11kV 

 
50/11kV transformer and 

grades. 

• In 20  ENL replaced the four pole-mou
rtacom. This enabled removal of

nted 11kV breakers with an 
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the outdoor 11kV structure and reduction of the yard size as well as 
improving the earthing and yard surface. 

ntly comprises… 
 
Ruatoria curre
 
• An incoming 50kV line from Tokomaru Bay. 
  
• A 5MVA 50/11kV transformer. 
 
• An 11kV board comprising a single incomer, a fuse switch, three 

feeders and a generator connection point. 
  
• A 1MWe diesel generator. 
 
Te Araroa 
 
The PBEPB built Te Araroa in 1971 to supply the wider Te Araroa a
including Hicks Bay, Horoera and Awatere Valley. Recent upgrad

rea 
es 

e… 

er with an on-load tap changer with bunding and 

itch originally used for 

 

• 
  
 MVA 50/11kV transformer. 

Ke

Full load cannot be supplied on the 11kV from Ruatoria. 

includ
 
• In 1998 ENL replaced the original 11kV switchgear with second 

hand Reyrolle LMT panels and new VCB’s and also installed a 
2.5MVA transform
oil containment facilities. 

 
• In 2001 ENL installed a MetroVick 50kV bulk oil breaker on the 

transformer and removed the earth throw sw
transformer protection. The voltage regulator that was used for 
security was also removed after it failed in service. 

 
Te Araroa currently comprises… 
 

A single incoming 50kV line from Ruatoria. 

A single 2.5•
 
• An 11kV board comprising a single incomer, a fuse switch, three 

feeders and a generator connection point. 
  
• A 1MWe diesel generator. 
 

y issues with Te Araroa include… 
 
• 
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• Subsidence has caused minor cracks in the building block work 

which is being monitored. 
 
Tokomaru Bay 
 
The PBEPB built Tokomaru in 1958 adjacent to the Transpower GXP to 

ia Springs and Mawhai 
oint. Since the original construction ENL has upgraded Tokomaru as 

V switchgear with a second hand 
Reyrolle LMT board with new VCB’s. 

A single incoming 50kV line from Tolaga Bay. 

• A single 2.5MVA 50/11kV transformer. 

• An 11kV board comprising a single incomer, a fuse switch and three 

supply the surrounding area including Te Pu
P
follows… 
 
• In 1998 ENL installed a new 2.5MVA transformer with an on-load 

tap changer and bunding. ENL also upgraded the earthing at the 
same time. 

 
• In 1999 ENL replaced the 11k

 
• In 2001 oil separators were added. 
 
Tokomaru currently comprises… 
 
• 
  
• A single outgoing 50kV line to Ruatoria. 
 

 

feeders. 
  
• A single 50kV connection to Transpower’s Tokomaru Bay GXP (from 

which ENL relinquished supply in 2000). 
 
Tolaga Bay 
 
The PBEPB built Tolaga Bay in 1963 to supply the surrounding area 

nce the original construction ENL 
as upgraded Tolaga as follows… 

In 2000 ENL installed a MetroVick 50kV bulk oil breaker to provide 
 the remaining substation 

yard was upgraded as part of the project. 

including Hauiti and Wharekaka. Si
h
 
• 

transformer protection. The earthing for
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• In 2001 ENL undertook a significant rationalisation that included 

er, removing 
the out-dated 11kV outdoor bus and halving the size of the yard.  

olaga now comprises… 

ine to Tokomaru. 
 

omprising three 1.67MVA transformers and 
a spare. 

V board comprising a single incomer, a fuse switch and four 
feeders. 

• 

 

• All but 200kVA of load can be back-fed from adjacent substations 
on the 11kV. The remaining 200kVA can be adequately supported 

ubstations

erecting a switch-room and installing an indoor Safeplus SF6 board,  
removing and scrapping the spare 50/11kV transform

 
T
 
• A single incoming 50kV line from Goodwin Rd switching station. 
 
• A single outgoing 50kV l

• A 5MVA 50/11kV bank c

 
• An 11k

  
A 1MWe diesel generator. 

 
Key issues at Tolaga include… 

• There is currently no oil separation. Installation has been deferred 
to coincide with replacement of the transformers. 

 

by the diesel generator. 

2.2.3.2 Wairoa Region S  

airoa substation e summarised in the following table and 
d more fully by the following narratives… 

 
ENL’s W s ar
describe
 

Sub. Area supplied Description 
Blacks Pad Opoutama, Kaiw and the Mahia 

peninsula. 
 

Minimalist single transformer rural sub 
supported by 1MWe of diesel generation 
over Christmas and Easter. 
 

aitau 

Kiwi Urban Wairoa in  AFFCO plant. Substantial switching station supplied at 
11kV from Transpower and houses the 
50/11kV step-down transformer for the 
Waihi line. 
 

cluding

Tahaenui Semi-rural area around Nuhaka and 
Morere, also back-feeds to Blacks Pad. 
 

Minimalist single transformer rural sub. 

Waihi Step-up substati t 5MW hydro Minimalist single transformer sub. on a
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station. 
 

 
ks Pad Blac  

ad is located at orth end of the Mahia peninsula. Initially 
station included  50/11kV single-phase transformers 

ing 5MVA supplied by a 50kV line from Wairoa. In 2000 the 50kV 
s formally conve o 33kV to improve reliability and the 

er replaced with a single 1.5MVA 3-phase transformer. Other 
 33kV drop-out fuses and an 11kV pole-mounted 

arthing upgrade work was all 
ted in 2000 in co ction with the transformer change. 

ssue with Blacks Pad is that the Christmas and Easter load at 
 often exceeds the 1.5MVA transformer rating which has been 
ed by operating on ENL’s diesel generators at Mahunga. 
pment actions in  the Mahia 33kV extension project. 

 
Blacks P  the n
the sub  three
total
line wa rted t
transform
equipment includes
circuit breaker. Bunding, fencing and e
comple njun
 
A key i
Mahia
reliev e of 
Develo clude
  
Kiwi 
 
Kiwi was built as part of Waihi hydro station in 1983 and takes 

p ly as follows… 
 

.3 er from Waihi. 

 issues with Kiwi include… 

 of minor flooding which happens relatively frequently and 
places supply to almost the entire Wairoa network at risk. A stop 
ba und the he requir  
this risk.   

pture and sepa acilities wo e required for e 
transforme

n.  

e short cable lengths from the switchgear to the overhead lines 
e the substatio meter are li  to about 8MW ch 
nd will need up g as the lo ows. 

the 
su p

• Via a 6 MVA 50/11kV transform
 
• Via two 11kV feeders from the Wairoa GXP. 
 
The 11kV board includes two incomers, a bus tie and seven out-going 
feeders. Key
 
• The risk

nk aro perimeter of t substation is ed to reduce

 
• Oil ca ration f uld b th

50/11kV r but this transformer will be removed as part 
of a long term 33kV development pla

 
• Th

outsid n peri mited  ea
limit a gradin ad gr
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Tahaenui 

ui was built in 2  is located between Wairoa and Blacks 
nd comprises incoming 33kV drop out fuses, a 1.5MVA 3-phase 

er with manual tap settings, a pole mounted 11kV circuit 
breaker and an 11kV RMU. Tahaenui is used primarily to supply Morere 

provide limited  back-feeding capability to Blacks Pad. 
e are no current iss ith Tahaenu

aihi power station

 
Tahaen 001 and
Pad a
transform

and also  11kV
Ther ues w i. 
 
W  

aihi Power Station is a 5MWe hydro power station located off the 
between Frasertown and Tuai. Assets at the site that come 

ithin the scope of this AMP include the 6.3 MVA 6.6/50kV transformer 
and t kV line o K nsform ion 
includes oil separatio

i is potentially ide ated to provide an 11kV supply to the 
into the far ends of the Raupunga 

o 
alise the 50kV line and 6.6/50kV transformer at Waihi with 

ion assets solving a number of development issues. 

 key issue with Waihi is that any transformer tripping will activate a 
hase to phase 50kV throw switch to isolate the 50kV line between 

Waihi and Kiwi. 

.2.4 Distribution network

 
W
highway 
w

he 50 from Waihi t
n facilities. 

iwi. The tra er installat

 
Waih ally loc
immediate area and also back feed 
and Frasertown 11kV feeders. Plans have been developed t
ration  
distribut
 
A
p

2  

2.2.4.1 Coverage 
 
ENL’s distribution network is clustered mainly along the east coast 
from Te Araroa in the north to Raupunga in the south-west. Isolated 
inland areas such as Matawai tend to be fed by spur lines that traverse 

gged uninhabited areas. The distribution network is solely 11kV (no ru
6.6kV or 22kV) and comprises the follo
 
• 2,667km of 3-phase 
 

hase rhead. 

-phase derground c ble. 

se u ground ca

wing… 

overhead. 

• 131km of 1-p
 

 ove

• 126km of 3  un a
 
• 3km of 1-pha nder ble 
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Note the above leng  include 36 m of privately owned overhead 

 of privately owned underground cable. 

uration

ths 0k
line and 2.7km

2.2.4.2 Config  

he con guration is pr ominantly radial with only some 
en fee rs and between adjacent zone substations. A 

ree of meshing exists in th rban Gisborne and Wairoa areas 
r ABS’s or RMU’s. 

Constru

 
In rural areas t fi ed
meshing betwe de
high deg
via eithe

e u

2.2.4.3 ction 

NL’s network construction differs between rural and urban as 
llows… 

 

• Urban predominantly concrete p ooden cross-
s.    

e CBD and newer subdivisions. 

n uses a range of 
ors as shown in the fol

 
E
fo
 
• Rural areas are predominantly wooden pole, flat construction with 

wooden cross-arms and pin insulators.

areas are ole with w
arm

• Cable network is concentrated in th

ENL’s past standard of 11kV lin
conduct

e constructio
lowing table: 

 

CONDUCTOR TYPES 11KV
conduct_code Length km 
19/14 Cu 46.98

19/16 Cu 39.29

19/17 Cu 9.57

19/18 Cu 2.76

3/12 Cu 2.21

3/12 St 245.60

3/128 Cu 13.28

7/.093 Cu 33.51

7/.118 Al 1.74

7/.118 Cu 37.11

7/12 Cu 0.70

7/14 Cu 565.91

7/14 St 2.62

7/16 Cu 446.31

7/16 St 378.29

Cockroach 0.13
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CONDUCTOR TYPES 11KV
conduct_code Length km 
Dog 78.45

Ferret 121.46

Flounder 18.73

Gopher 152.14

Kutu 0.41

Magpie 26.05

Mink 4.38

No 6 St 0.41

No 8 Cu 28.78

No 8 Fe 0.49

No 8 St 26.96

Rabbit 4.43

Racoon 34.11

Rango 55.41

Robin 13.60

Shrike 14.68

Squirrel 3.17

Swallow 3.25

Weke 34.69

Swan 5.39

•

2 bstation basis

  

.2.4.4 Per su  
 
On a per substation basis the split of distribution network is presented 
in the following sections. Customer density is obviously a strong driver 
of viability and significantly influences ENL’s allocation of time, effort 
a
 
G

nd funds. 

isborne 
 

Sub. Line length 
(metres) 

Customers Customer 
density 

Te Araroa  136124 475 4 

Ruatoria  198416 769 4 

Tokomaru Bay  196634 576 3 

Tolaga Bay  191739 646 4 

Kaiti  100485 3492 35 

Carnarvon 53479 3936 76 

Parkinson 30270 1899 64 

Makaraka 157838 3249 21 
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Patutahi 290576 1425 5 

Pehiri 151863 272 2 

Ngatapa 267 128905 2 

Puha 414552 1105 3 

JNL 0 0 0 

Matawhero 29093 224 8 

Port 46773 1707 37 

Totals 2  2   ,129,112 0,042

 
 
 
Wairoa 
 

Sub. Line length 
(metres) 

Customers Customer 
density 

Tuai 133995 372 3 

Kiwi  5042 3361 95 7 

Blacks Pad  94568 815 9 

Waihi  0 0 0 

Tahaenui  5 64364 274 

Totals 797,223 4,822   

 
 

2.2.5 Distrib ta ution subs tions 
 

as zone substatio ormers form the interface between the 
 and 11kV networ ribution transformers form the interface 

. These distribution substations 
 pole-mounted transformers with only 

al fuse protection to 3-phase 1,500kVA ground-mounted 
ers dedicated le custome

Just n transf
50kV ks, dist
between ENL’s 11kV and LV networks
range from 1-phase 15kVA
minim  
transform to sing rs. 
 

Number 
Gisborne Wairoa 

Rating 

Pole Ground Pole Ground 
1-phase up to 
15kVA 

621 2 242 2 

1-phase 30kVA 23 2 109 0 

1-phase 75kVA 0 0 1 0 

3-phase up to 1426 28 332 5 
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30kVA 

3-phase 50kVA 156 12 67 4 

3-phase 100kVA 41 46 29 11 

3-phase 200kVA 0 81 11 28 

3-phase 3 3 191 2 17 00kVA 

3-phase 500kVA 0 43 0 7 

3-phase 750kVA 0 1 0 0 

3-phase 
1000kVA 

0 15 0 0 

3-phase 
1500kVA 

0 2 0 0 

Total 2270 423 793 74 

 
 
 
For management purposes ENL also classifies its nine 11kV voltage 
regulators as distribution transformers… 
 

Location Purpose 
Pehiri Security 
Kopuaroa (between Ruatoria and 
Tokomaru) 

Security 

Tatapouri (between Kaiti and 
Tolaga) 

Distance boost 

Ngatapa Compensate for absence of OLTC. 
Ma awai t Distance boost 
Waingake Support water works 
Nuhaka as failed iDistance boost. H n service and will be 

removed, but fu rgely superseded by 
Tahaenui substatio

nction la
n. 

Waihua (west of Wairoa) Distance boost 
Mahia Distance boost 

2.2.6 LV network 

2.2.6.1 Coverage 
 
ENL’s LV networks are predominantly clustered around each 
distribution transformer. The coverage of each individual LV network 
tends to be limited by volt-drop to about a 200m radius from each 
transformer hence LV coverage is not as extensive as 11kV. 

.2.6.2 Configuration2  
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The LV networks are alm olely radial with minimal meshing even in 

reas because of sive volt-drop in long thin conductors. 

.3 Constructio

ost s
urban a exces

2.2.6 n 
 
Construction of LV network varies 

r-built on 11kV, LV under-built on 50kV, 
considerably and can include 

ILC cables, XLPE cables or conjoint PILC – XLPE cables. Approximate 
overhead LV only, LV unde
P
populations of various construction types are presented below… 
 

Length (km) Description 
Overhead Underground 

LV Only  108.0   

LV Only Remote 19.4   

LV Only Roadside 121.8
  

LV Only Roadside Remote 9.6
  

LV Only Rugged 7.4   

LV Only Rugged Remote 2.8   

LV Under built 92.2   

LV Under built Remote 18.2   

LV Under built Roadside 116.8   

LV Under built Roadside 
Remote 22.0

  

LV Only PILC   9.3 
PILC Roadside   1.3 
LV Only PVC/XLPE   151.4 
LV Only PVC/XLPE Roadside   27.8 
LV Conjoint PILC Roadside   0.1 
LV Conjoint PVC/XLPE   5.4 
LV Conjoint PVC/XLPE 
Roadside   2.1 

 
 
 

2.2.6.4 Per substation basis 
 
On a per substation basis the split of LV network is laid out in the 
following sections. Similar to the , customer 
density is y and influences ENL’s allocation of 
time, effort and funds. 
 
Gisborne

 distribution network
 a strong driver of viabilit
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Sub. Line length 
(metres) 

Customers Customer 
density 

Te Araroa Sub 475 4 136124 

Ruatoria Sub 198416 769 4  

TokomaruBay  196634 576 3 

Tolaga Bay  191739 646 4 

Kaiti  100498 3492 34 

C rvon 3479 3936 74 arna   5  

Parkinson 30270 1899 63 

M aka 7838 3249 21 akar   15

Patutahi  1425 5 290576 

Pehiri 151863 272 2 

Ngatapa 128905 267 2 

Puha  52 1105 3 4145

JNL 0 0 1 

M hero ub 93 224 8 ataw  S  290

Port Sub 25 1707 34 496

T s  20,042   otal 2,129,112

 
 
 
Wairoa 
 

Sub. Line length 
(metres) 

Customers Customer 
density 

Tuai  133995 372 3 

K 504295 3361 7 iwi  

Bla ks Pad 94568 815 9 c   

Waihi  0 0 0 

Tahaenui  64364 274 5 

To ls 797223 4,822   ta

 

LV witc gea otection of the LV underground 
network is generally housed in Transformer enclosures as an LV 
Frame, In Link boxes or as part of a Distribution box. For overhead 
ins allatio s the switchgear typically exists in the form of pole mounted 
fus s at an tes. The underground enclosures are installed 
with the LV reticulation usually at the subdivision development stage. 

 S h r for control and pr

t n
e tr sformer si
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There are approximately 320 Linkbox enclosures and 350 LV Frames 
integrate  with the LV Network. 

ENL also has the following Distribution boxes art of the LV 
etwor … 

d

as p
N k

Type Number 
Galv /concrete 652 
In-grou  pit nd 325 
Large bl ck plaa stic 414 
Medium green shear 849 
Small black plastic 823 
Small fiberglass 187 
Total 3250 

2.2.7 Customer connection assets 

 end of ENL’s business is the 24,864 consumer connections - 
is is what ENL gets paid for providing (via the five retailers who 

ene
has
con  

nging in size from a simple fuse on a pole or in a suburban 
er installations 

upplying single large consumers. Quantities of customer owned 
i ties are summarized as follows…   
11kV Overhead lines  360km 

d Cables 2.78km 
400V Overhead Lines 317km 

 Cables 3.7km 

ain”), and this is 
usually located at or near the physical boundary of the consumers’ 

 consumer is supplied by a 
ngth of line or cable (often on public land) configured as a spur off 

g that 
e 

ases 
 

esponsible for funding and maintaining its safety and 
onnectively to ENL’s network. 

 
The sharp
th
convey electricity over the network) - all of the “other assets” convey 

rgy to these consumer connections, and essentially are a cost that 
 to be matched by the revenue derived from the consumer 
nections. These consumer connections generally involve assets

ra
distribution pillar to dedicated lines and transform
s
pr vate line quanti
• 
• 11kV Undergroun
• 
• 400V Underground
 
In most cases the fuse forms the demarcation point between ENL’s 
network and the consumers’ assets (the “service m

property. However in some cases a single
le
ENL’s network which is referred to as a “service line” (notin
successive revisions of the Electricity Supply Regulations in the lat
1970’s and early 1980’s confused the two definitions). In such c
ownership of the service line has been passed to consumers, who are
now r
c
 
Type of service 
connection 

Gisborne Wairoa 



 Details of ENL’s assets 
 
1-phase  7622 804 
2-phase 9187 3035 
3-phase  3222 994 
Total 20031 4833 
 

2.2.8 Load control assets 
 
NL currently owns and operates the following three load control 

• 
Makaraka – 50kV injection at 315Hz. 

 
Historically the majority of controllable load in the urban Gisborne area 

k consisting of 10 pilot 
eders.  

compared to the load control 
ystem that uses ripple relays and is well established in the wider 

 signal receivers on installed on the 
isborne network.  

2002. Hence the 
mall numbers of the remaining pilot wire system typically consist of 

he Wairoa urban centre uses a pilot wire system with ripple relays 
d by the 

cumbent energy retailer. The retailer has decommissioned the load 

he controllable capability of the system is shown in the following 

E
transmitter facilities for control of ripple relays...  

Valley Road –11kV injection at 315 Hz (not in service). 
• 
• Wairoa – 11kV injection at 1,250Hz. 

was controlled by a cascade pilot wire networ
fe
 
The traditional pilot wire system predominantly used in Gisborne until 
1992 was inflexible and expensive 
s
Gisborne area. ENL owns the
G

As it became more difficult to effectively fault-find ENL has phased out 
the existing pilot system in favor of more extensive use of ripple 
relays. This system was migrated to small areas each controlled by 
ripple relays at strategic points throughout the city in 
s
10 to 20 contactors activated by a ripple relay. 

T
deployed in the wider area. The customer relays are owne
in
control relays used in Mahia. 

 

T
table… 

 
Channel Interruptible load (kW) 

1 1 Te Araroa 300 

2 2 Ruatoria 600 
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3 3 Tokomaru Bay 400 

4 4 Tolaga Bay 500 

5 5 Wainui/Whangara 700 

6  Tamarau 1,000 

7  Kaiti #1 900 

8  Kaiti #2 600 

9 6 Town 500 

10  West End #1 1,100 

11  West End #2 700 

12 7 Te Hapara #1 600 

13  Te Hapara #2 500 

1 karaka 400 4  Matawhero/Ma

15  Whataupoko #1 500 

16  Whataupoko #2 600 

17  Mangapapa #1 900 

18  Mangapapa #2 700 

1 300 9  Westpark/Matokitoki 

20 9 Patutahi/Waipaoa 400 

2 600 1  Waimata 

22  Muriwai/Te Arai 600 

23 10 Pehiri 200 

24 11 Ngatapa 200 

2  300 5  Matawai

26 12 Puha 500 

  Wairoa 00 381 

  Wairoa 01 116 

  Wairoa 02 327 

  Wairoa 03 552 

  Wairoa 04 508 

  Wairoa 05 Night store 25 

  Wairoa 06 511 

  Wairoa 07 545 

  Wairoa 08 519 

  Wairoa 09 537 
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  Wairoa 16 Night store 48 

  Wairoa 17 168 

  Wairoa 18 179 

  Wairoa 19 497 

  Wairoa 30 Flood Pump 118 

  Wairoa 31 Spa Pool 30 

  Wairoa 32 Cold Store 60 

2.2.9 Protection & control 
 
2.2.9.1 Key protection systems 
 
ENL’s network protection includes the following broad classifications of 
assets… 
 

CB protection relays which have always included over-current, 

changer temperature sensors. 

Surge sensors 
 
• Explosion vents. 
 
• Oil level sensors. 
 
There is now a mix of electro-mechanical, discrete component and 
microprocessor based equipment on ENL’s network. 

2.2.9.2 Voltage control equipment

• 
earth-fault, sensitive earth-fault and auto-reclose functions. More 
recent equipment also includes voltage, frequency, directional; 
distance and CB fail functionality in addition to the basic functions. 

 
• Transformer and tap 
 
• 

 
 
Controls with dual transformer tap changers are configured in a 
master-follower arrangement at older substations and balancing load 
IsinØ control algorithms are used for new installations. A range of 
electromechanical, solid state, and microprocessor based controls are 
used. 
 
Controls are an area in which technology advances make such controls 
a viable option even for the smallest substations. 
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2.2.9.3 DC power supplies 
   
Batteries, battery chargers, and battery monitors provide the DC 
supply systems for CB control and protection functions as follows… 
 
• 110V DC supplies are primarily required for 50kV CB operation and 

in a number of substations are used for 11kV CB operation and 
protection. 

 
• 24V DC supplies are typically used for SCADA RTU’S emergency 

lighting, protection and CB control at newer installations. 
 
• The radio communication systems are typically supplied via 12DC 

systems. 

2.2.10 SCADA & Communications 
 
ENL uses SCADA for control and monitoring of zone substations and 
remote switching devices. Point of supply load control functions are 
also carried out using the SCADA. 
 
2.2.10.1 Master station 

ENL’s SCADA master station is located at the head office in Carnarvon 
 Systems dual master / backup master 

station configuration which was installed in 1999. There are 6 
se from the Master Station: 

 repeater (Gisborne city,6 sites). 

Port 5 - Wairoa radio circuit (46 sites). 

 

St and comprises an Abbey

communication ports in u
 

• Port 1 - Cable circuit (Gisborne city, 4 sites). 
 
• Port 2 - UHF Radio
 
• Port 3 - Makaretu circuit (Puha / Matawai area, 24 sites). 
 
• Port 4 - Coast radio circuit (Tolaga – East Cape, 35 sites). 
 
• 
 
• Port 6 - Cable circuit (Gisborne city, 6 sites). 
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2.2.10.2 Remote stations 
 

ere are 19 Abbey SystemTh s Full RTU installations and 102 Abbey 
Systems Topcat installations at remote control switches or monitoring 
and control sites, currently installed on the SCADA system. 

   
 
2.2.10.3 Communications links 
 
ENL currently owns and operates the following communications links… 
 
• Nine full duplex UHF communications channels linking the VHF voice 

CADA. These links operate in the 

om 
Gisborne via Whakapunaki to Kinikini. 

hakapunaki and Arakihi to 
facilitate contingent rerouting.  

repeaters and also providing for S
450-465MHz J-band. 

 
• Six 1+1 links forming the main back bone of the system between 

Gisborne and Te Araroa which were installed in 1993. 
 
• A further 2 links were installed in 2000 with new equipment fr

 
• A 4RF Digital Link is installed between W
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• A 4RF Digital Link was installed from Carnarvon St to Makaretu in 

2003 to provide additional lines enabling the number of RTU’s on a 
single SCADA port to be reduced improving the poll duration to 
targeted levels. 

• Six VHF and seven UHF point to multipoint repeaters are also used 
for SCADA communications to substations and field recloser sites. 
This equipment was installed between 1999 and 2001 and consists 
of a mix of new and reused equipment. 

 
• Point to point link established in 2002 to provide SCADA coverage 

to the Waihi Power station a short UHF link. 

 

• Fiber optic Communications cables were installed in 2005 between 
Carnarvon Street and Kaiti, Port, Parkinson, Makaraka, JNL, 
Matawhero substations. The cables provide SCADA, Telephone, 
Protection and IP services. 

 

• A network of WiFi 2.4GHZ radios was deployed in 2005 to integrate 
EIL business to the ENL Scada system to provide monitoring of PLC 
controllers for access security, sewer-pumps, Navigation systems, 
Cranes and compressor cooling systems. 

mmunications system consists of eight VHF E-

upled at the Carnarvon St Control room and have 

e truck network in the event of a 
to the Waihi Power station 

provide 
ms 

ed with 
(HTLC) 

 

 
The existing voice co
band 25W repeaters. Five of the repeaters are all coupled together via 
the second channel of the 1+1 UHF links between Gisborne and Te 
Araroa. One repeater operates from Carnarvon St primarily for 
coverage around ENL’s offices. The remaining two repeaters are 
coupled to the UHF 1+1 system between Gisborne and Kinikini. Both 
networks are run co
the ability to be decoupled when radio traffic is high. Each repeater 
can be remotely disconnected from th
failure. In order to provide SCADA coverage 
a short UHF point to point link established in 2002 is used. 

  

A number of communications media and protocols are used to 
voice and data information for operation of the network. Syste
include VHF Radio, UHF Radio and Cable.  Protocols associat
data communication include Modbus, DNP3, Abbey Systems 
Sigtec and System DO. 
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2.2.11 Other assets 

2.2.11.1 Generators 
 
ENL purchased 6 x 1.25MVA Diesel Generators in 2002 that supply at 
1kV and include TOU metering. The units are capable of being 

d. 

Diesel Generator was purchased in the 1990’s. The unit is 
portable and generally the output is provided at 11kV to isolated 

k events. The unit 
oes not have synchronizing or metering capabilities. 

NL Purchased the 5MW Waihi hydro power station in 1999 which 
operates on run of river strategies and is embedded within the Wairoa 

XP 

1
relocated as require
 
A 600kVA 

sections of the network during fault or planned wor
d
 
E

G
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ENL’s hydro and diesel generation assets whilst operated in 
onjunction with the network are not network assets and financially 

are accounted for separately. Accordingly operational, maintenance 
and development plans for the hydro and diesel generation assets are 
not discussed in this AMP. 
  
Small diesel Standby generators are installed at critical locations to 
ensure ENL’s SCADA and Communications network can be sustained in 
contingent events. A 12kVA unit is installed at Carnarvon Street 
Substation and 5 x 5kVA units are located at Makaretu, Arakihi, Mata 
Rd, Whakapunaki, and Tikitiki radio repeater Sites respectively. 

2.2.11.2 Software

c

 
 
ENL commissioned the Powerview GIS mapping System in 2002 which 
contains the network Line, cable, Distribution Substation, Switchgear 
and connection location, connectivity inspection and condition 
information. 
 
ENL maintains network modeling design software including Load flow

m Foleys in 

h the AIME pole testing package.  

 
and protection coordination using the PSSU software package. 
 
The Visim line design package was initially purchased fro
1997 and is used to validate Structure and line design. This software is 
used in conjunction wit
 

2.3 Age & condition of assets by category 
 
ENL approximates asset condition by age for asset categories with 
large populations and similar performance characteristics. The life 
cycle activities described in Section 5 of this AMP qualify the relevance 
of the age/condition approximation and ultimately determine the rate 
at which each asset category ages.  

2.3.1 Bulk supply assets 
 
The Bulk supply assets described in Section 2.2 of this plan are owned 
and operated by Transpower in accordance with their asset 
management policies and procedures. In general the age and condition 
nd performance of these assets is in line with ENL’s expectations. a

 



 Details of ENL’s assets 
 

2.3.2 Sub-transmission Lines 
 
The age of sub-transmission poles is as follows… 
 

Age Profile Subtransmission Poles
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T tran ductor is as follohe age of sub- smission con ws… 
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The high growth period between 2003 and 2005 is associated with 
rban reinforcement. 

 
ses. 

wing the initial installation pattern. Note some 

he poles in replacement zone are wooden. 

 

sun damage. It results in TV 
 
ting 

ed to identify problem sites with all 50kV lines checked 2 

own problem of pole fires caused by failures NGK 10 skirt 

st. It is estimated that 
approximately 500 insulators of this type are still located in the 

 area. Between 2000 and 2003 approximately 20 insulators 

 approximately 750 strings of blue and brown ceramic 
rs were 

ceived in 1960, 2  hand from NZED. Industry experience indicates 
at we cannot expect much more life out of this type of insulator.  

 

u
Conductor is lasting longer than poles in terms of condition however
Growth and Security triggers have prompted conductor size increa
Poles are well into their age replacement period while conductor is 
predominantly sho
conductor is second hand, explaining the less smooth and more spread 
installation profile. 
As the assets are considered critical replacement is planned before the 
in service failure rate becomes high. 
T
The replacement rate for poles from 1988 indicates the replacement 
cycle is already in progress. 
 
Despite some conductor being very old, there are no identified 
corrosion or strength issues predicted. Some vibration damage has
been identified during inspections. Conductor and bindings are 
repaired and vibration clamps are fitted as identified. Vibration 
damage is initially picked up by visual inspection of binders.   

Glazing is failing on OB insulations. This is believed to be the result of 
age, agricultural chemical and 
interference complaints, which we are obligated to repair in an
acceptable time frame. This is more expensive than a coordina
replacement with other planned work. Discharge detection cameras 
are also us
yearly. Approximately 5 sites p.a. are identified and corrected. 

   

There is kn
insulators. These are only rated at 45kV and problem is more 
prevalent in areas close to the coa

problem
p.a. were replaced. No allowance is made for replacement until 
problem sites are identified. 

 

There are
insulators that are in the order of 80 years old. These insulato

ndre
th
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The original suspension strings on the Mahia Line were discovered to 

 worn through) in 2001.  

these insulators were replaced 
between 2001 and 2003. The Mahia line also has no amour rods fitted 
to protect the conductor which may shorten conductor life. Remaining 
problems will be addressed as identified. 

 

All other hardware is believed to be in adequate condition to survive 
the pole. 

2.3.3 Distribution Lines and Cables

have severe wearing on the top hook (40%
hey had also been stressed through incorrect operating voltage T

(corrected in 2000). A majority of 

 
 
The age of 11kV poles is as follows… 
 

Age Profile 11kV Poles 
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The age of 11kV conductor is as follows… 
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Age Profile 11kV Line
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The profiles indicate that poles are well into a replacement program.  
The nominal 60-year life represents the end of the age failure period, 
which is more applicable to wooden poles, not the start.   
The conductor population is older than the pole population, which is 
reflected in condition. 
The installed 11 kV conductors consist of aluminum (22%), steel 
(27%) and copper (51%) construction. 

Approximately 30% of conductor is in the failure portion of the life 
cycle. 

78% of the conductor used is copper or steel. The conductor size is 
typically small due to lack of historical capacity upgrades. 
There is 661km of galvanised steel conductor on the network.  
Approximately 130km is rusting badly to the point where regular 
breakages are occurring. Currently repair costs are below the 
eplacement threshold however indications this conductor requires 

 
s. 

 

r
replacement over the next 10 years. 
The pole renewal program has uncovered a high incidence of broken
conductor strands under bindings due to fatigue on light copper line
This is also evident in the fault statistics. 

 
The age of 11kV cable is as follows… 
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Age Profile 11kV Cable
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ue to sample size of cables and the relative new age of the asset the 

 

Substation Transformers

 
D
profile is showing a installation patterns rather than renewal. 
In general capacity upgrades are sufficient to mitigate age
replacement 
 
 
 
 

2.3.4 Zone   
 
The age of Zone Substation Transformers is tabulated as follows 
 
 
Zone Substation Transformers   
Location Type KVA Manufacture date 

97
7

ase 1667 1/01/1965
se 1667 1/01/1965

5
987

06 Carnarvon Sub 50/11 - 3 Phase 12500 1/01/2003
12750 1/01/1995
12500 1/01/1986

son Sub 50/11 - 3 Phase O/Hauled 2004 12500 1/01/1971 

01 Te Araroa Sub 50/11 - 3 Phase 2500 1/01/1998
02 Ruatoria Sub 50/11 - 3 Phase 5000 1/01/19
03 Tokomaru Bay Sub 50/11 - 3 Phase 2500 8/08/199
04 Tolaga Bay Sub 50/11 - 1 Ph
04 Tolaga Bay Sub 50/11 - 1 Pha
04 Tolaga Bay Sub 50/11 - 1 Phase 1667 1/01/196
05 Kaiti Sub 50/11 - 3 Phase 12500 1/01/1

06 Carnarvon Sub 50/11 - 3 Phase 
07 Parkinson Sub 50/11 - 3 Phase 
07 Parkin
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08 Makaraka Sub 50/11 - 3 Phase 12750 1/01/2001

50/11 - 1 Phase 1667 1/01/1948
09 Patutahi Sub 50/11 - 1 Phase 1667 1/01/1948
09 Patutahi Sub 50/11 - 1 Phase 1667 1/01/1948
09 Patutahi Sub 50/11 - 1 Phase 1667 1/01/1941
09 Patutahi Sub 50/11 - 1 Phase 1667 1/01/1941
09 Patutahi Sub 50/11 - 1 Phase 1667 1/01/1941
10 Pehiri Sub 50/11 - 3 Phase 2500 8/07/1996
11 Ngatapa Sub 50/11 - 3 Phase 500 1/01/1930
11 Ngatapa Sub 50/11 - 3 Phase 500 1/01/1930
12 Puha Sub 50/11 - 1 Phase 1667 1/01/1949
12 Puha Sub 50/11 - 1 Phase 1667 1/01/1949
12 Puha Sub 50/11 - 1 Phase 1667 1/01/1949
14 Matawhero Sub 50/11 - 3 Phase 5000 1/01/2001
14 Matawhero Sub 50/11 - 3 Phase 5000 14/08/2000
15 Port Sub 50/11 - 3 Phase 12750 1/01/2001
31 TPWairoa Sub 33/11 - 3 Phase 2500 1/01/2000
32 Kiwi Sub 50/11 - 3 Phase 6300 1/01/1983
33 Blacks Pad Sub 33/11 - 3 Phase 1500 14/05/2000
34 Tahaenui Sub 33/11 - 3 Phase 1500 14/05/2000
35 Waihi Sub 50/11 - 3 Phase 6300 1/01/1983

 
The general expectation for transformer life is 60 years if the load has
enerally been low and overhaul work has been undertaken at 30 

has 
een carried out.  

one transformers are considered critical equipment as the lead-time 
or replacement or repair can be months and they are generally too 

t 

es a 
oven to be less 

plus of single phase units currently in service for the 

placement is required. 

e to 

09 Patutahi Sub 

 
g
years alternatively 45 year life is expected if no life extension work 
b

Z
f
expensive to warrant holding spares. For this reason it is importan
that they are replaced before there is any risk of in-service failure 
 

Tap changers are the weak link in transformer reliability. ENL carri
spare OLTC unit for its IMP transformers, which have pr
reliable if full rebuild isn’t undertaken on delivery to ensure quality of 
fitting.  A range of other spares such as bushings are also carried. 

There is a sur
single phase transformer banks. Therefore a number of units can be 
allowed to fail in service before total re

Dual transformer installations can also avoid early replacement du
the higher security provision. 

Known performance issues and past events that have limited 
transformer life include the following: - 

Ngatapa 



 Details of ENL’s assets 
 
The transformers at this substation are the oldest units still in servic
and test results indicate replacement is due.   

atut

e 

ahi 

er 
 

96.  

 

P

Blue phase transformer on T2 bank has a low test, but it is to be 
removed from service if it fails.   

Puha 

The alternative to defer T1 replacement is to install a new transform
at Ngatapa, improving the security support to Puha and reducing the
area affected in the event of an outage 

Tolaga 

The T1 transformer bank has had a major overhaul in 19

2.3.5 Circuit Breakers  
The age of Circuit Breakers is as follows… 
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The data includes all 50kV, 11kV, indoor and pole mounted equipment 

 
one 

ement 

were obtained 2nd hand from Transpower and 

ithin the planning period as the mechanisms become 
nreliable and the insulation of the equipment begins to fail. The 

 
fe extensions 

located within Zone Substations and installed in the wider Network. 
There is insufficient population of any single type to draw conclusions.
The period from 1999 to 2004 reflects rural CB installation and Z
substation upgrading programs. 

11kV switchboard reliability is critical and therefore early replac
is desirable. 

The 50kV Bulk Oil CB's 
refurbished. Prior to installation they were 40 to 50 years old and 
based on current assessment replacement of these units will be 
necessary w
u
refurbished units are used in locations where the peak load does not
exceed 10MW, fault levels are low to ensure maximum li
are obtained, and slow clearing times are acceptable. 

2.3.6 Pole Mounted Isolation Equipment  
 

The age of 11kV fuses is as follows… 
 

Age Profile Isolation Fuses
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The transformer fuses are indicating a pattern which is into a 
replacement cycle which generally coincides with transformer 
replacement. 

 
The age of 11kV pole mounted Switches is as follows… 
 

Age Profile Overhead Switches
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The ABS units have in general been installed during construction with 
inimal attention or operational/use since. The long service life with 
inimum maintenance is leading to high probability of failure if 

perated. 

 types is 16 years.  
here are 78 switches on ENL’s network. 5 are motorised. 

0kV ABS’s have been well maintain d and are relatively new.  
 a service life equivalent to the 

ervice as 

act 

ation 

m
m
o

The total average installed age for 50kV switch
T

5
Therefore they are expected to deliver

e

ODV life of 35 years despite criticality.   

Quadrant ABS’s have been identified by the Electrical Safety S
a compliance concern. The proportion of 200Amp Quadrant wire 
operated Air break switches installed on the network is 65% ex
quantities have not been captured. These switches have a priority for 
replacement. These ABS’s are inadequate for the following reasons… 

• Phase separation is too close. ENL’s standard for phase separ
is 900mm in order to reduce risk of arc over. 
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• Open contact spacing is too close to comply with minimum 

standards for air isolation. The requirement is a gap of 150mm 

 (10A maximum). 
Controllers and operators risk making errors in identifying this 
limitation as it is not identified on site or on the system diagram. 

• They are wire operated. The wire passes through live conductors 
without adequate clearance. 

• The handle mechanism is not optimum for clean, swift, positive 
action. 

• Earthing and isolation is inadequate. 
 

Earthing and earth-mat condition is assessed as part of transformer 
earth inspection programs. (Refer Transformer section.) 

2.3.7 Switchgear Ground Mounted

minimum. 
The switches are not rated to break load• 

  
 
The age of 11kV Ground Mounted switches is as follows… 
 

Age Profile RMU Sw itches
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The quantities are based on individual switching units as opposed to
complete assets containing multiple switching units. 

The design deficiencies in older units have largely been eliminated by
upgrades. 
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The population is relatively young largely due to early replacement due
to older designs not meeting the necessary safety, performance and 
reliability requirements. These types included Magnefix, Rotary ‘RTE’ 
and series 1 Andelect units. 

 

ormers. 

2.3.8 Distribution substations

Installation quantities are generally dependent on other work such as 
under-ground reticulation or installation of new large transf

 

he age of transformers rated at less than 100kVA is as follows… 
 
T
 

Age Profile Transformers >= 1
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The age of transformers rated at 100kVA or greater is as follows… 
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Age Profile Transformers <100KVA
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e a reasonably fast roll-off in survival spanning a 5-

s ven installation profile.  On 
verage 12 were installed per year from 1960-1985, and 5/yr after 

r 

   

ave 

o ers have been identified through 
ing leaks around the 

ins.  

 

Transformers hav
10 year period indicating sudden total failure mechanisms (e.g. tank 
rusting through) 

A large installation of 200 small transformers remains installed in 
1962. This peak is reducing as replacement continues. 

Large tran formers (>=100kVA) have an e
a
1985- 2000. 

The Compliance program in 2000 eliminated the majority of the olde
group of pole mounted 250kVA units. 

Transformers have been in a replacement cycle since 1988 at an 
average rate of around 60/yr.

Residual survival is considered negligible as it is only evident in large 
transformers which reflects the past maintenance attention they h
received. 

Ground-m unt multi-fin transform
 rust issues and are developinspections, to have

f
 

Failure analysis shows that the predominant cause of in service failure 
is tank life being reduced by rust. Re-tanking or repainting is not 
economic as a standalone action. 



 Details of ENL’s assets 
 
Older transformers with conductor leads through the bushings are 
failing as the conductor integrity deteriates.  The use of thicker PVC 
covered leads in past refurbishment and elimination of old 
transformers with downwards facing HT bushing will overcome this 
problem. 

 

 

2.3.9 LV network 
 
The age of LV poles is as follows… 
 

Age Profile LV Poles
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f LV conductor is … 
 

 
The age o  as follows
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Age Profile LV Line

0

5

10

19
97

19
94

19
91

19
88

19
85

19
82 67

19
64

19
61

19
58

19
43

19
40

19
37

19
34

led Year

15

20

Q
ua

25

nt
ity

 k

30

35

m

40

45

50

20
06

20
03

20
00

19
79

19
76

19
73

19
70

19

al
19

55
19

52
19

49
19

46

Inst

 
 
T rhead network gen ign s  terms of 
c size and length of c id ely to be the 
m tributor to a relatively ctor of on th    
 
This low standard of LV const e t f not upgrading 
capacity unless age replacement is required. The historical reluctance to avoid 
capital renewal unless coordinated with under-grounding activity has also 
c ver it is a va  strategy to pital 
expenditure for increased losses but this becomes sub optimal in the long term. 

th in domestic installations is 
pproximately 1%, the 20% security capacity contingency for overhead lines will 

be consumed in 20 years. 
 
Conducto
u
 
P left until r n for replacement 
associate
The low pole installation in recent years has some correlation with 
u  and use ldi
A  ar m ing more lea-way 
in deteriation before design criteria is compromised. 
T  iss  ag ondition and 
m ra es e… 
 

ors c ur
r

Stretched and sagging conductor vulnerable to wire wraps and 
being caught by high vehicle loads 

 

he LV ove erally is below des tandards in
onductor ircuit. This is visibly ev ent and lik
ain con  high loss fa e network.

ruction has arisen du o a policy o

ontributed. Howe lid business  trade off ca

In urban networks where annual load grow
a

r tends to be replaced far 
pgrades. 

sooner than poles due to capacity 

oles tend to be  in-service failure o eed 
d with new connections or conductor upgrade. 

nder-grounding  of 11kV under bui ng. 
verage span in urban ea very short at 30  allow

he main performance ues are related to e or c
inimal maintenance p ctices.  These issu includ

• Failing connect ausing conductor b ning 
• Breaking conducto
• 
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LV overhead lines are managed in a reactive mode when fuses 
overload and voltage complaints are received. LV conductor is fused to 
full duty rating. Often during faults this rating is exceeded for short 
periods, particularly on overhead open lines. Where this has occurred 
r ence of conductor life being shortened due to 
annealing of HD Cu., i.e. loss of tensile strength resulting in breakages. 
 
The age of LV cable
 

egularly there is evid

 is as follows… 

Age Profile LV Cable
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T s a rong cor on with reduction in 
overhead line installation. 
M re evi t but th  profile is driven 
m
 

es and this is allowing issues to be 
vercome through increasing transformer density thus reducing LV run lengths. 
his approach will be adequate until transformer capacity is not needed for the 
ad density it is more economic to reconductor. 

 
 
 
T  of  switches is as follows… 
 

he cable installation rate show st relati

inimal replacement levels a den e age
ore by capacity upgrade. 

Generally transformers overload before cabl
o
T
lo

he average age  LV
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Age Profile LV Sw itches

0

50

100

150

Q
ua

20

nt
ity

0

02 98
19

94
19

90 86
19

82
19

7
19

66
19

62
19

58
19

54
19

50
19

46
19

34

stalled

250

 

300

350

400

450

20 20 19
06

19
8 74

19
70

19 1 1942 938

Year In
 

 

T set for LV itchgea uding Transformer Fra Link 
d Distribution Boxes shows an incomplete pattern and 

pproximate age as past documentation was not considered 
because 

 
 

 

 as transformer renewal.   

he data sw r incl mes, 
boxes an
a
necessary. This equipment has a relatively young average age 
its installation is associated with cables and ground mounting
transformers. Therefore it has to be aged to the point where survival
can be accurately assessed. Safety standards and performance of early
installations is driving replacement. Most of this is undertaken in 
conjunction with other work such

2.3.10 Consumer connection assets 
 
The age of consumer connections is as follows… 
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Age Profile Service Connections
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F  fuses and connectors are the main faults. No 
preventive replacement programs are undertaken o difficulty in 
p  as this is d

% of fuse bases require replacement when the fuse 
of lose 

osion. The problem is related to quality of 

. 

In some areas of the network service fuses are housed in metal clad 
y boundary. As meter boxes they are 

wned by Contact Energy. Many of these boxes are damaged and in an 

s’ service main is the main reason for 
he past as it 

generally only affects the service of the consumer responsible for it. 
r nto the costs of the network and 

er factor also affects service connection performance driving 
the need to invest in transmission capacity. Offending installations will 
be notified to owners and failure to correct issues will result in penalty 
charges generally by way of increased kVA assessments.   

Approximately 25
needs replacing. This is caused by burning on the terminal 
jumper connections or corr
the product and installation. 

Service failures are treated as non-critical because they affect only one 
connection

meter boxes on the propert
o
unsafe state. ENL is removing its equipment from the meter boxes and 
relocating into new service fuse boxes. There is a similar issue with 
sun damaged fiberglass service fuse boxes.   

Voltage drop in the customer
poor performance. ENL has not actively managed this in t

The highe losses however do reflect i
are ultimately shared by all customers.   

Poor pow

ailure of service
due t

redicting aging ependent on loading conditions. 
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Harm n y ging where it only 
affects ENL equipment.  If it
disconnection and compensation to those consumers will be enforced. 

2.3.11 

onic generation will be h
 affects ot

andled via
her consumers then 

 pe alt  char

Load control assets 
 
Approximate numbers of remote load control devices e… 
 

 ar

Description Number 
Ripple rela
and 2004. 

 ys installed in Gisborne between 1990 
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 iroa sys  operates at 1250 Hz, which is subject to high 
na ttenuation potentially resulting in unreliable control. As a result 
his un i s v  t pple control 
te ahia urther reducing th ffec en ss of the load control 
te r demand control of the Waiora GXP. 

e sborne frequency injection plant operates at 317HZ and signal 
enuation issues at this frequency have proven to be less common.   

th g e ency of 
a w  G  plant will be 
c  by the transformer upgrade project at the Gisborne GXP. To 
r ap new Inj ion transmitter 
ili will  requi ith  c acity ratin

 e profile of ENL’s relays averages 12 years due to the recent 
lacement of  pilot wire contactors with ripple relays in the 

Gisborne city. Renewal programs for ripple relays are reactive in 
nature and are triggered by failure of the units to operate. 
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appropriateness of technologies to provide the desired performance 
rather than condition. 

2.3.12.1 Key protection systems 
 
Protection equipment was traditionally expected to last the life of the 
device it protected. However newer electronic equipment is unlikely to 
perform adequately after 10 to 15 years.  This equipment is required 
to co-ordinate across the network and therefore must maintain 
compatibility with ENL's and Transpower's latest technology.  Generally 
technology upgrade is required before renewal. 

Multilin 750/760 Protection relays have a history of issues relating to 

i, Kaiti and 
arkinson Street substations have setting switches that have caused 

The
ub  from setting values which is typical 

2.3

both firmware and circuitry defects. These defects have been corrected 
as solutions are identified. The solid-state relays at Kiw
P
miss-operation.  

 electro mechanical protection relays used at Carnarvon Street 
station have been found to drifts

for equipment of this age. The Earth fault settings are inverse-time 
and do not coordinate well with down stream protection equipment. 

.12.2 Voltage control equipment 
 

ap change control relays provided by IMP with earlier transformer 

com
dev
trip

ld

exi

2.3

T
purchases have proved unreliable requiring 2 or 3 recalibrations or 

ponent replacements per year. Failure of the controls causes 
iation from required voltage delivery parameters and in rare cases 
ping of the transformers. 

O er voltage regulators are currently fitted with mercury filled switch 
mechanisms. Replacement with PLC controls is planned when the 

sting units show signs of miss-operation due to mechanical wear.  

.12.3 DC power supplies 
 

Th
old stable. The equipment has an 
verage age of 7 years 

e DC power supplies have been progressively replaced from 1999 as 
er charges have become noisy and un

a
24 and 12 volt battery banks are generally less than 5 years old as 
renewal is more economic than regular testing due to the distances to 
sites. The condition of batteries installed in pole mounted automation 
installations deteriates at a greater rate due to summer temperatures. 
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110V Battery banks are replaced at intervals of 6 to 10 years 
depending on condition testing hence the age of these installations 

erages around 8 years. av
 

2.3.13  SCADA & Comms 
As the Abbey Systems SCADA system was purchased in 1999 the 
verage age of the components is approximately 4 years. The 
ommunications systems in place at the time of the SCADA system 
urchase were re-used for the new system. 

.3.13.1 Master station

a
c
p

2  
CADA systems have an ODV life of 15 years however as equipment 
ges beyond 10 years support becomes expensive and replacement 

technology becomes attractive. 

Replacement systems generally cost less, are smarter, less 
proprietary, etc.  Like other computer based systems replacement is 
frequent and continual. 

2.3.13.2 Remote stations

S
a

 
To maintain functionality and compatibility with master station 
functionality the age of RTU’s follows a similar pattern to the master 
station equipment influenced only by new rural automation sites. 

2.3.13.3 Communications links 
The age of communications equipment is tabulated as follows… 
 
Repeater 

(Multipoint) 

Description Manufacture/ 

Install date 

Whakapunaki VHF Voice + Sys DO  1987/1990 

Whakapunaki VHF Abbey 2000/2000 

Kinikini VHF Voice + Sys DO 1987/1990 

Kinikini VHF Abbey 1993/2000 

Carnarvon St VHF Voice 1990/1990 

Carnarvon St UHF Abbey 1999/1999 

Umakuri (Tokomaru) VHF Voice 1993/1993 

Umakuri UHF Abbey 
(Tokomaru) 

2001/2001 

Tikitiki UHF Abbey (Ruatoria) 2001/2001 
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Repeater 

(Multipoint) 

Description Manufacture/ 

Install date 

Tikitiki  VHF Voice 1993/1993 

Tikitiki VHF Abbey  2002/2002 

Hicks Bay Hill UHF Abbey 
(TeAraroa) 

2001/2001 

Mata Rd VHF Voice 1993/1993 

Mata Rd VHF Abbey 1993/2000 

Makaretu VHF Abbey 1993/2000 

Makaretu VHF Voice 1993/1993 

Makaretu UHF Abbey (Puha) 2001/2001 

Makaretu UHF Abbey (Ngatapa) 2001/2001 

Arakihi VHF Voice 1993/1993 

Arakihi UHF Abbey (Tolaga) 2001/2001 

Arakihi VHF Abbey  2001/2001 

Waihi Stn on hill VHF Abbey 2001/2001 

   

 
Link (point to point) Type Manufacture Date 

Gisborne - Makaretu UHF 1+1 Data Voice 1993 

Gisborne - Makaretu 4RF Digital Link 2003 

Makaretu - Arakihi UHF 1+1 Data Voice 1993 

Arakihi – Mata Rd UHF 1+1 Data Voice 1993 

Mata Rd – Umakuri UHF 1+1 Data Voice 1995 

Mata Rd – Tikitiki UHF 1+1 Data Voice 1993 

Tikitiki – Hicks Bay Hill UHF 1+1 Data Voice 1993 

Gisborne - Whakapunaki UHF 1+1 Data Voice 2000 

Wha +1 Data Voice kapunaki – Kini Kini UHF 1 2000 

Whakapunaki - Arakihi UHF 1+1 Data Voice 2001 

Waihi Power Station- Waihi 
Hill 

UHF Data  2002 
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Communications cable 
(Note Significant circuits only) 

Installed Date 

Carnarvon St - Gisborne 1987 

Gisborne - Kaiti 1986 

Carnarvon St - Makaraka 1986 

Carnarvon St – Bright St/ Plunket 1986 

Carnarvon St Reads Quay 1986 

Carnarvon St – Parkinson St / Birrel St 1986 

Fibre Optic Circuits  

Makaraka - Parkinson St 2005 

Parkinson St - JNL 2005 

Port-Kaiti 2006 

JNL - Matawhero 2005 

Carnarvon St - Port 2005 

Carnarvon St – Parkinson St  2005 

  

RT’s Quantity Ave purchase date 

Handheld 10 1995 

Vehicle VHF Wide Band 9 1995 

SCADA System DO VHF wide band 8 2002 

Substation/Automation sites UHF 15 2001 

Substation/Automation sites VHF 
Narrow Band 

84 2003 

 
 
 

Pilot Isolation 
Facilities 

No. of 
Circuits Service Installed 

Year 

Carnarvon Street  9 Voice(4)/Data(5) 1995 

Valley Rd 3 Telecom/Voice/Data 1990’s 

Kaiti 2 Not Used 1990’s 

Parkinson St 2 Not Used 1990’s 

Makaraka 1 Not used 1990’s 
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Wairoa 1 Telecom 2000 

Kiwi  1 Telecom 1990’s 

Ngatapa 1 Telecom 1990’s 

Patutahi 1 Telecom 1990’s 

Pehiri 1 Telecom 1990’s 

Puha 1 Telecom 1990’s 

Ruatoria 1 Telecom 1990’s 

Te Araroa 1 Telecom 1990’s 

Tokomaru 1 Telecom 1990’s 

Tolaga 1 Telecom 1990’s 

Plunket Sub 1 Data 1980’s 

Bright St 1 Data 1980’s 

Reads Quay  980’s 1 Data 1

Birrel St  980’s 1 Data 1

 

The standard ODV maximum life assigned to communications 
equipment is 15 years. Modern equipment with more stable 
components and self tuning capability generally perform well during 
this life.  Antennas and cables exposed to weather need more regular 
replacement (10 years). Usually technology advances make earlier 
ystem replacement desirable.   

to 
cted equipment. 

eplace 

as 
nd 

Other assets

s

 
The isolation equipment is required to isolate telecom connections and 
ENL’s communication circuits from earth potential rise in fault 
conditions at major substations.  The isolation facilities are designed 
ensure safety of personnel and protection of conne
Use of this equipment will be phased out as fiber-optic circuits r
the need for copper communications circuits. 

The wireless broadband 2.4G and 5G communications network w
installed between 2005 and 2006 the relationship between age a
performance of this system has not been determined at this stage. 

2.3.14  

2.3.14.1 Generation 
 
The age of standby generation assets is tabulated as follows… 
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Condition is significantly influenced by usage patterns and 

aintenance undertaken. m
The containers used for generator installations will need significant 
maintenance due to rusting before major work on the generator sets is 
required. 
 

2.3.14.2 Software 
 
The software assets are in a constant state of renewal and upgrade 

etermine. hence age and condition of these systems are difficult to d
ems in use are meeting the desired Currently all of the software syst

performance requirements.  
 

2.3.15 Summary of assets 
The assets are summarised in Table 2.3(a). 
 

Generators Rating kVA Manufacture Date 

Carnarvon St 12 1960’s 

Makaretu 5 1960’s 

Arakihi 5 1960’s 

Mata Rd 5 1960’s 

Whakapunaki 5 1960’s 

Tikitiki 5 1960’s 

Te Araroa Gen 1 1250 2002 

Ruatoria Gen 2 1250 2002 

Tolaga Gen 4 1250 2002 

Puha Gen 5 1250 2002 

Matawhero Gen 6 1250 2002 

Mahia Gen 3 1250 2002 

Carnarvon Gen 7 600 1980’s Rebuilt 2003 
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Table 2.3(a) – Summary of assets by category 

sset description Quantity Unit Average 
age 

Condition summary ODRC Percent 
of ODRC 

S 3 7.  0 ubtransmission line 27 km 2 8 Average 247 2.86
S 24 h 2  3 ubtransmission Poles 41 eac 5 Average 476 5.52
S  1 ubtransmission cable 2 km 1 Good 1 0.01
O l 6.  2 ther zone substation assets  tota 4               New/good condition 464 5.38
5 fo h  9 0/11kV and 33/11kV trans rmers 23 eac  Average 279 3.24
D 24 3  6 istribution line 53 Km 5 Condition Ageing 878 10.18
D 68 h 2  4istribution Poles 2 56 eac  6 Condition Ageing 1640  19.01
D 1 2  2 istribution cable 21 km 1 Above Average 821 9.52
V h  9 oltage regulators 9 eac  Average 29 0.35
D 35  h 2 6istribution Substations 83 eac  4 Average 237  2.75
D 35  h 2 1istribution transformers 09 eac  4 Average 883  10.23
D 28 h 2  2 istribution Fuses 56 eac 6 Below Average 203 2.35
D 2  7istribution switchgear  1820 each 1 Above Average 774  8.98
L 5 5.  1 V lines 38 Km 3 4 Ageing 401 4.65
L 94 h 2  9 V Poles 55 eac 8 Ageing 355 4.12
L 1 25  5 V cable 87 km Average 645 7.48
C

l 
3.7 ch

 
0 

ommunications 
 tota

 Te nology determi
Condi

nes
tion

 
42 0.49

S
l 

2.5 Technology nes
ion 

9 
CADA & system control 

 tota
determi

Condit
 

67 0.79
C 48 h 23 m des 3 2.09onnection assets  2 76 eac Custo er Drives upgra 180
T  100 22  98629otal   
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2.4 Justification for assets 
 
EN
act
ste
the
oth

haenui substation in rural Wairoa. 

atching the level of investment in assets to the expected service 
vels requires the following issues to be considered… 

t requires te understa ow gs a
configurations create service levels such as capacity, securit

• It requires the asymmetric nature of under-investment and over-
investment to be clearly understood .e. Over-inv ing creates
se hat is needed, but under-investing can 
lead to service interruptions (which typically costs about 10x to 
100x as much as over-investing).  

 
• It requires the disc many classes of components to be 

 load will require a 300kVA transformer
th  In some cases capacity can be staged 
through use of modular components. 

• Recognition that the existing network has been built up over 80 
years by a series of incremental investment decisions that were 
probably optimal at the time but when taken in aggregate at the 
present moment may well be sub-optimal. 

 
• The need to accommodate future demand growth (noting that the 

ODV Handbook now prescribes the number of years ahead that 
su odated). 

 
In theory an asset would be justified if the service level it creates is 
equal to the service level required. In a practical world of asymmetric 
risks, discrete component ratings, non-linear behavior of materials and 

s ENL consid s an asset to e justified if
its resulting service level is not significantly greater than that required 

L creates stakeholder service levels by carrying out a number of 
ivities (described in Section 5) on its assets, including the initial 
p of actually building assets such as lines and substations. Some of 
se assets obviously need to deliver greater service levels than 
ers e.g. Carnarvon substation in industrial Gisborne has a higher 

capacity and security level than Ta
Hence a greater level of investment will be required that will generally 
reflect the magnitude and nature of the demand. 
 
M
le
 
• I an intima nding of h asset ratin nd 

y, 
re

 
liability and voltage stability. 

 i est  
rvice levels in excess of w

rete “sizes” of 
rec

 

ognised e.g. A 220kVA
at is only 73% loaded.

 

ch growth can be accomm

uncertain future growth rate er  b  
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subject to allowing for demand growth and discrete component 
rating
  
A key practical measure of justification is level of optimisation required 
in the ivation of ENL’s ODV. The ratio of ENL’s ODRC to DRC based 
on ENL’s 2004 ODV was 0.985, with a ratio close to 1 indicating a high 
level 

 
 

 
 

s. 

 der

of justification.  
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3. Service levels 

3.1 Consumer-oriented service levels 
 
On an annual basis as part of both complying with regulatory quality 
threshold requirements and on-going engagement with its customers, 

s with stakeholder and customer 
quired outcome of the 

n back from customers on 
hich attributes of supply are important to them, preferences for price 

ent team and significantly influence the setting of service 

To ensure objectivity is maintained, every second year the consultation 

 
Stakeholder/customer groups included in the latest consultation round 

ber of Commerce 

 above are considered as proxies for 
NL’s 24,840 “mass market” customers and the community in general. 

    

onsultation round and how ENL has interpreted those responses.  

ENL formally surveys and consult
representative groups. The primary re
co sultation process is for ENL to receive feed
w
and reliability and how well ENL is delivering those attributes and/or 
preferences. Responses received are then considered by EIL’s 
managem
levels.  

process is undertaken by an independent consultant. 

completed in early 2006 were; 
 
. ENL’s 24 largest customers, (by energy consumption) 
.GreyPower, (both Gisborne and Wairoa) 
. Federated Farmers, (East Cape) 
. District Council economic development units, (both Gisborne and 
Wairoa) 
. Gisborne Cham
. Five largest energy retailers operating on ENL’s network 
 
The last five representative groups
E

The following table summaries the responses received from the 2006 
c
 

Consumers responses ENL’s interpretation 
Continuity is the most important supply 
attribute by far. 
 
Restoration is the second most important 
supply attribute by far. 

Out of all the things ENL does, the primary
focus needs to be on supply interruptions
and restoration times. Whether ENL
improves or simply maintains these area

 

 
 
 

s 
and whether line charges are increased to 
do so are addressed by other questions. 
 

Supply continuity is rated as Very Good ENL should maintain continuity at about the 
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or Excellent by 78% of valid responses. c
 increasing line charges, but ENL definitely

shouldn’t let continuity decline. 
 

urrent levels, improve where it can without 
 

Supply restoration is rated as Very Good 
or Excellent by 100% of valid responses. 
 

ENL should maintain resto
performance at about the current le
improve where it can without increasing 
line

ration 
vels, 

 charges, but definitely shouldn’t let 
restoration performance decline. 
 

Customers are not overly
vels of interference/ they experience – 
1% of valid res fro e 
ustomers rate EN rm s 

onl
 

s undertaken on 
an individual customer and network wide

o e r n
 b de

regulatory limits) or just “noticeable”, and 
wh ther inte ference  due to network or 
customer o d asse rforma  issues.
 

 happy with the Investigation & monitoring i
le
7
c

ponses 
L’s perfo
d. 

m larg
ance a

y Average or Goo

 
basis t
actually

determin
a pro

 whethe
lem, (

interfere
viation 

ce is 
from 

e r is
wne t pe nce  

 
Notification of planned shutdowns is 
rated as Very Good or Excellent by 85% 
of
 

EN ould maintain its time ness and 
addressing accuracy o  planned shutdown
notices, improve where it ca ut 
increasing line charg  but it definitely
s ldn’t le rformance declin

 valid responses. 

L sh  li
f  

n witho
es,   

hou t pe e. 
 

Almost all consumers would pr to 
continue payi ou e sam ine 
harges to receive 
upp . 

 

E should p its charge bout th
same (notwithstand the e pat
th holds) d keep its supp liabilit
about the same, make creeping 
improvemen  where possible, but 

tely s n’t le ability ine. 

efer 
ng ab t th

about the same 
e l

c
s ly reliability

NL  kee line s a e 
ing pric

ly
h 
yres an  re  

ts
defini hould t reli  decl
 

In addition the valid responses from 
large custome  erenc er 
72% stomers em to h ve a 
good understanding of uses
 

dds gree edib o ENL
mers rns.rs on interf e/flick

, these cu se a
the ca .  

This a a de of cr ility t ’s 
custo  conce  

  
 

ar  custo er se vice levels3.1.1 Prim y m r  
 
ENL’s customers have clearl ignale hat c inuity d restoration 
are th r l pe anc ttrib  that they value the 
most and minimum ENL needs to maintain current levels of 
performance withou
 
Opera fo nce
To measure operational performance ith r ect to continui  and 
restoration, ENL in accordance with industry standard  

y s d t ont  an
e two ope ationa rform e a utes

 at a 
t increasing its line charges. 

tional Per rma  
w e ps ty

practice and the
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Information Disclosure and Electricit istrib n Th old es, 
sets ta he t five rs against the following key indices; 

DI – syste  average i terrupti n duration index. The measure 

rruption frequency index. The measure 

measure of how long the average connection is without supply per 
 

y D utio resh regim
rgets for t nex  yea

 
• SAI m n o

of how many system minutes of supply are interrupted per year. 
• SAIFI – system average inte

of how many system interruptions occur per year.  
CAIDI – consumer average interruption duration index. This is a • 

year.
 
Projections of the key operational performance targets for the next 10 
years are; 
 
Measure 2006/07 2007/08 2008/09 2009/10 2010-

2016 
SA 285 IDI 285 285 285 285 
SAIFI 2.0 2.0 2.0 2.0 2.0 

CAIDI 142 142 142 142 142 

 
In a
Regime f

ccor m m g ro
s L d  w lity

old. T eans it nual SA nd SAI rformance cannot 
the 5 year a ages of SAIDI = 366 and SAIFI = 3.34. 

hese regulatory averages will be reset in 2009. 

 CAIDI targets for the planning 
period as a driver to achieve a level of sustainable steady state 

iguration, 
nancial implications and customer expectations. Investment to 

r t 
e  invest in the 

le 
n e 

ve

s
pe e being further reviewed and will be 

dance with
or lines bu

 the Com
inesses EN

erce Com
 is require

ission Tar
to comply

eted Cont
ith a qua

l 
 

thresh his m s an IDI a FI pe
exceed set ver
T
 
ENL has set the same SAIDI, SAIFI and

performance that considers network asset age/location/conf
fi
improve service beyond steady state and regulated levels is seen as 
over investment and as such cannot be justified.  
In the longer term, (beyond 5 years), customer’s steady state 
pe formance expectations and regulatory performance targets may no

achieved because of constraints on ENL’s ability tob
network due to regulatory revenue control. A shortfall in achievab
re ewal investment versus required renewal rates will result in th

rage age of the network increasing and a backlog of asset renewal a
occurring. 
Is ues regarding levels of network investment and resulting 

rational performance aro
updated as appropriate in future versions of ENL’s AMP. 
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Complimentary to key operational performance targets are targets for
the restoration of faults which affect the supply to customers. ENL’s
targeted performance is to meet the targets as prescribed in curren
Use of System Agreements entered into w

 
 

t 
ith energy retailers. These 

inimum targets are; 

Fault Restoration 
rban              4 hou

Rural                   8 hou

cord 
tem 

 disclosure 
porting. A delegated engineering officer is responsible for reviewing 

ments or corrective 
nse times are made 

ith benchmark values to indicate trends. Outage duration and repair 
dices for 

nchmarking. 

Lin
 
ustomer consultation has determined that in general ENL’s customers 

and
EN  
wit e 
Co
wil

3.

m
 

U                     rs 
                 rs 

 
The control operations staff and/or faults service contractor re
response times and the causes for network outages in the Sys
Outage database which facilitates analysis and internal and
re
the recorded figures and implementing improve
action when necessary.  Comparisons of the respo
w
time components are incorporated into the performance in
industry be
 
 

e Function Services Charges 

C
are satisfied with the current level of network operational performance 

 are unwilling to pay for improved performance.  
L’s service level with respect to lines charges is that it will comply
h the requirement of the Commerce Commission’s Targeted Pric
ntrol Regime, (CPI-X).  Currently the X assigned to ENL is 2%. This 
l be reset in 2009. 

1.2 Secondary customer service levels 
 
Secondary service levels are the attributes of service that ENL’s 
onsumers ranked below the attributes of supply continuity and 

e is 
tha o 
imp

g. someone 
new 

 

c
restoration, and line function services charges. A key point to not

t most of these service levels are process driven which has tw
lications… 

 
• They tend to be cheaper than fixed asset solutions e.

could work a few hours overtime to process a back log of 
connection applications. 
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•  

mers who are willing to pay more in contrast to 
fixed asset solutions which will equally benefit all consumers 

y in 

nce 
ted the 

tification process. This process 

eir 

 large and 
 and negotiate 

date 

• How quickly ENL processes Network Alteration applications for new 
ion 
ew 

How promptly and how well ENL provides technical advice to 
consumers on network asset related issues, (only 29% of large 
consumers have ever sought technical advice). 

How promptly and how well ENL responds to quality of supply 
issues. The quality of supply is measured in terms of voltage flicker 
complaints, low voltage complaints, harmonic content in supply, 
interference to telecommunication assets and radio interference 
complaints.  
The legislation and regulations that determine ENL supply quality 
requirements include The Electricity Act 1992, Electricity 
Regulations 1997 and The Commerce Act 1986. 
Deviations from regulatory limits and poor supply quality levels are 
recorded in the network defects database as soon as they are 
identified. Corrective actions are carried out as soon as practicable.  
Issues requiring longer term supply quality improvement to the 
network asset are incorporated into the company design standards 
and management plans for the affected asset categories.  

There are heterogeneous in nature i.e. they can be provided
exclusively to consu

connected to an asset regardless of whether they pay. 
 
The attributes of service which customers have ranked as secondar
importance and which ENL sets and monitors performance against 
targets are; 
  
• Shutdown notification and coordination.  

To provide notification timing and shutdown advice in accorda
with current Use of System Agreements, ENL has implemen
industry standard pro-forma email no
identifies affected ICPs and standardized information is emailed to 
relevant energy retailers. The energy retailers in turn advise th
customers accordingly. 
When organizing a shutdown, ENL directly contacts
significant customers, (e.g. rest homes) to discuss
outage times which as much as possible are set to accommo
the preferences of those customers. 
       

connections, changes in required capacity or total disconnect
(only 17% of large consumers have recently applied for a n
connection). 

 
• 

 
• 
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How prompt and effective ENL’s Complaint and Dispute Resolution 
Process is. 

 

Accordingly ENL is compliant with the Commission’s Code of 

ith 
 of the Commission. 

 
• 

ENL is an electricity company member of the complaints scheme
administered by the Electricity & Gas Complaints Commission. 

Practice for Electricity Companies and its Complaint and Dispute 
Resolution Procedure. ENL performance targets are aligned w
those

 
ENL secondary customer service level performance targets for the next 
10 years are; 
 
 
 

Attribute Measure 2006/07 2007/08 2008-
2016 

Number of outages not notified to 0 0 
energy retailers at least 10 

0 
 

 working days in advance. 
  
Number of individual ICP 0 0 0 
omissions or errors in outage 
notification to energy retailers. 

Notificatio
of Planned 
Outages 

customers not consulted directly 
0 

n  

Number of large or significant 0 0 

during outage planning.  
 
Number of working days to 
process correctly completed 
applications fo

5 5 

r a new domestic 

ucture, capacity or 

5 

or small commercial supply 
where infrastr
resource consent issues do not 
exist. 
 
 
Number of working days to 
process corre

5 5 
ctly completed 

applications for load 

capacity or resource consent 

 

5 

increases/decreases for existing 
domestic or small commercial 
ICPs where infrastructure, 

issues do not exist. 

Processing of 
Network 
Alteration 
application

    
Provision of
technical 

 Number of working days to 
acknowledge inquiry. 

2 2 2 

s 
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Number of working days to 
investigate and respond to a 

inquiry.  

 2 20 

cu
 

stomer 

20 0 

    

advice 

    
Supply 
Quality issues 

ys to 
e a custome port
ty issue and iate

an tion.  
 

5 Nu
ac
su

m
kn
pp
 in

be
ow
ly qu
ve

r of working da
ledg

ali
stiga

r re
 init

ed
 

 
5 5 

Nu ys ENL h
to acknowledgement that a 
complaint h  b n received from 
a cu mer
 

2 mber of working da as 

as
. 

ee
sto

2 2 

Nu r r  whe
an s  d u is eme

k

 2 20 m
 u
ad

be
nre
loc

of 
olv
ed

wo
ed
. 

king
isp

days to 
te 

n 
d  de

de
 

20 0 

Complaints 
Procedure 

r whe
s is eme
k

 (w N sed that 
ad  e is 
re

4 40 Nu
an
de

m
 u
ad
it

dit
qu

be
nre
loc
h E
iona
ired)

of 
olv
ed
L 
l i
  

work
ed d
. 
havi
nves

ing 
ispu

ng ad
tigat

days to 
te 

vi
ion

n 
d  de

tim

40 0 

 
 

3.1.3 O h k old  se  le et er Sta eh er rvice v ls 

ary 
nd 
s.  

 
In a t ic leve hat a dary 
impo  ENL has safet ental 
man e a efi o

3.1.3

ddi
rta
age

.1

tio
n
m

 

n 
ce to consumers,
en

S

to 

t se

afe

he

rv

ty

 

ice

serv

 lev

e 

ls th

ls

t b

 t

en

 are of 

t stakeh

prim
y a
lder

nd secon
environm

 
 

 is maintaining a safe and healthy 
ironment for all of its mp s, contractors, customers and the 
lic.  
’s regulatory and corporate resp ibilitie for he h & safety 
n ent across the sin  i anage are de ibed in the 
 h & Safety Manual. This manual also determines for each 
in the health & ety gement polices and procedures 
u o be implement  meet those responsibilitie
h re ct to ENL key r at ustry codes of practice that 
as a sponsibility to c ly

EIL
env
pub
EIL
ma
EIL
bus
req
Wit
it h

committed to providing and 
 e

bu

saf
ed to
egul
omp

loyee

esses

 mana

ions an
 with a

ons
t m

d ind
re;  

s 
s 

alt
scr

s. 

age
Hea
es

ired

m
lt

s 
 t

spe
 re
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• Health & Safety in Employment Act 1992. 
• Electricity (Hazards from Trees) Regulations 2003. 
• Maintaining safe clearances from live conductors (NZECP34:2001). 
• Power system earthing (NZECP35:1993). 
• Safety Manual –Electricity Industry 2004, Parts 1,2 &3 
 

Workplace Hazard Management 
 Health & Safety Management 

Public Safety – Asset Hazard Management  

 and 
ENL assets 

us harm incidents involving employees or contractors; 
Lost Time Injury Accidents = 0. 

Key elements of the EIL Health & Safety Manual which ENL implements 
are; 
• 
• Contractor
• 
 
As drivers to achieve the highest standards of safety performance ENL 
has set the following targets for every year of the planning period and 
beyond; 
• Zero accidents, events or incidents which involve the public

• Zero serio

3.1.3.2 Environmental management 
 
In planning and undertaking activities which have implications for the 
environment, EIL is committed to managing and operating its 
businesses in a manner which meets the community’s environmental 
expectation. For ENL this requires a balance be met between the 
ommunity’s need for electricity and that of effective environmental 

of full 
compliance with all laws, regulations, resource consent and local 

c
management. 
ENL has the environmental management performance target 

authority District Plan conditions. 
 

3.2 Industry and Business performance targets 
 
As a monopoly lines business ENL is required to disclose a range of 

ternal performance and efficiency measures as required by the in
Electricity (Information Disclosure) Requirements 2004. ENL aligns 
future performance targets against the Disclosure measures. The 
measures which are applied to target asset management performance 
are described below; 
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3.2.1 Asset performance 
Complimentary to the primary customer service levels for SAIDI, SAIFI 
and CAIDI, Section 3.1.1, ENL also forecasts and monitors network 

nce via the number of faults per 100km for both overhead 
er asset voltage category. This targeted 

 

performa
and underground assets at p
performance for the next ten years is; 
 

SERVICE PERFORMANCE TARGETS 
        
 20050/6 

Actual 
2006/07 2007/08 2008/09 2009/10 2010/11 2011-2016

Interruptions        

B Planned 89 72 72 72 72 72 72 
C Unplanned 237 130 130 130 130 130 130 

        

Faults/100km        

Total        
50 kV 3.72 3.0 3.0 3.0 3.0 3.0 3.0 
33 kV 8.74 5.88 5.88 5.88 5.88 5.88 5.88 
11 kV 7.49 6.6 6.6 6.6 6.6 6.6 6.6 
Total 7.09 5.8 5.8 5.8 5.8 5.8 5.8 

        
Underground        

50 kV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
33 kV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
11 kV 4.64 3.10 3.10 3.10 3.10 3.10 3.10 
Total 5.00 3.08 3.08 3.08 3.08 3.08 3.08 

Overhead        
50 kV 3.73 3.05 3.05 3.05 3.05 3.05 3.05 
33 kV 8.74 5.88 5.88 5.88 5.88 5.88 5.88 
11 kV 7.54 6.6 6.6 6.6 6.6 6.6 6.6 
Total 7.00 5.8 5.8 5.8 5.8 5.8 5.8 

        

SAIDI        

Total 349.36 285 285 285 285 285 285 
B Planned 27.50 43 43 43 43 43 43 

C Unplanned 321.86 242 242 242 242 242 242 

SAIFI        

Total 2.62 2.00 2.00 2.00 2.00 2.00 2.00 
B Planned 0.15 0.30 0.30 0.30 0.30 0.30 0.30 

C Unplanned 2.47 1.70 1.70 1.70 1.70 1.70 1.70 

CAIDI        

Total 133 142 142 142 142 142 142 
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B Plann 187 3 143 143 ed 143 143 143 14
C Unplann 130 142 2 142 142 ed  142 142 14

        
Notes    
1. 20 t r In sclosure n de 
Trans u  
2. Pla I 5%
3. Targe  Co ol Reg  5 Year Average SAIDI = 36 , SAIFI= 3.34 

. Financial efficiency measures

 
05/
po
nn

 
ual fo
tages.
DI = 1
ntr

 
formation Di

 of Total 
ime

 
ot yet a

 
udited & exclu

6 

06 Ac
wer o
ed SA
ted

 

3.2 1  

’s jecte nc iciency measure   below. These 
as  are…

Direct costs per km of line – [direct expenditure as defined in the 
disclosure requirements] / [system length at year end]. 

Indirect costs per ICP – [indirect expe re defined in the 
disclosure requirements] / [number of ICPs at year end]. 

 
ENL
me
 
• 

 
• 

 

 p
ure

ro
s

d fina
 

ial eff s are shown

nditu  as 

Measu  2007/08 2008/09 re 2006/07 2009/10 2010/11 2011 - 
2016 

Direct costs $/km 675 5 675 75 675 675 67  6  
Indirect cos IC 70 70 70 70 70 70 ts $/ P 

 
200
$1,

3.2

4 r n D  ve ,
19 I C

. Energy delivery efficiency measures

/05
6/

2 

 Info
ICP; 

matio
ndirect 

isclosure
osts = $6

industry a
9/km. 

rages  Direct Cost = 

 

’s ed ergy  measures are shown below. These 
as …
Lo r network during the year] / [[max 
demand for the yea  in the yea

Loss ratio – [kWh lost in the network during the year] / [kWh 
entering the network during the year]. 

 
• Capacity utilisation – [max demand for the year] / [installed 

transforme apacit
 
It should be noted that the energy delivery efficiency parameter values 
achieved are predominately determined by the network configuration 

 
ENL
me
• 

 
• 

 pr
ure
ad

oject
s are

 facto

 en
 

 – [kWh entering the 

efficiency

r] x [hours r]]. 

r c y].  
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and assets required to supply the demand profiles of customers. Over 
the next ten years ENL expects to maintain a sustainable steady state 

ficiency delivery. Tactics to 
achieve this are described in Section 5.0.  
position with respect to energy delivery ef

 
Measure 2006/07 2007/08 2008/09 2009/10 2010/11 2011-

2016 
Load factor 2.6%  62.6% 62.6% 62.6% 62.6% 62.6% 6
Loss ratio   6.2% 6.2% 6.2% 6.2% 6.2% 6.2%
Capacity uti 2% lization  28.2% 28.2% 28.2% 28.2% 28.2% 28.

 
20

 

3.

04/05 Information Disclosure industry averages, Load Factor = 
64.4%; Loss Ratio = 6.3%; Capacity Utilization = 32.7%.  

3 Justification of service levels 

L’s service levels are justified through consideration of the 
owing; 

By what is achievable and sust

 
EN
foll
 
• ainable within current revenue 

boundaries. This is the primary consideration affecting the ability to 

 
• 

 to pay for the alteration). As with other lines 
businesses ENL has legacy decisions which have established service 

 
 Through consideration of customer consultation results and the 

 
• 

ration of the 
network. This includes when an external agency imposes a service 

set and achieve marked improvement in future performance. 

By the physical characteristics and configuration of the assets which 
comprise the network and which are difficult and expensive to 
significantly alter (but which can be altered if a consumer or group 
of consumers agrees

levels that would require significant additional investment to alter. 
Examples include the use of second hand 50kV insulators in the 
1960’s that are now impacting on reliability and the construction of 
distribution lines across country as opposed to alongside accessible 
roads. 

•
subsequent analysis to determine the customer’s primary service 
level requirements and their agreement to pay.   

Achieving compliance with all legislative and regulatory 
requirements applicable to the ownership and ope

level on ENL (or in some cases an unrelated condition or restriction 
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that manifests as a service level such as requirement to place new 
lines underground 

 
hen establishing performance levels ENL carried out a comparison 

des
ana
are
 

All New Zealand lines companies: If the long term expectation is 

• of less than 
10 connections/km of network. ENL is a network of rural nature 

ased on the criteria above and appropriate benchmarking, service 
levels have been set to place ENL in an average industry position.  
Further previous annual improvement targets have been smoothed to 
reflect steady state performance targets for the immediate future.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

W
against 3 benchmarking groups for the purpose of determining its 

ired position in the market. Information has been derived from 
lysis of 2004/05 information disclosures. The benchmarking groups 
 as follows: 

• 
that only a quarter of the existing companies will exist then it is 
logical that ENL targets being in the top quartile in terms of 
performance to justify its existence. 
Rural line companies i.e. those with a customer density 

despite a large urban centre. This benchmark group helps identify 
what characteristics of rural networks are performance 
disadvantages and what are commonly held myths. 

• A selected benchmark group of similar size, customer density, 
urban/rural split, and transmission remoteness. This group provides 
the most accurate measure of our existing performance. 

 
B
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4. Development plans 
 
ENL’s development plans are driven almost totally by demand but on 
occasions may be influenced by other drivers, primarily security of 
supply. 
 
At the most fundamental level, demand is created by each individual 
consumer drawing energy across their individual connection. The 
demand at each connection aggregates “up the network” to the 
distribution transformer, then to the distribution network, the zone 
substation, the sub-transmission network back to the GXP and 
ultimately through the grid to a power station. 

4.1 Planning approach & criteria 

4.1.1 Planning unit 
 
ENL has adopted the 11kV distribution feeder as its fundamenta
planning unit which typically represents one or perhaps two of the 

An aggregation of up to 20 or 30 urban light industrial consumer 

• 
umer connections. 

 A single large industrial consumer connection. 

 
Physically this planning unit will usually be based around the lines or 
ables emanating from an 11kV board. 

.1.2 Planning approaches

l 

following combinations of consumer connections… 
 
• An aggregation of up to 1,000 urban domestic consumer 

connections. 
• An aggregation of up to 300 urban commercial consumer 

connections. 
• 

connections. 
An aggregation of anywhere from 20 to 100 rural domestic or farm 
cons

•
• Injection of up to 5MW of generation (Waihi and the diesel 

generators). 

c

4  

and operationally) as shown below…

 
ENL tends to plan its assets in three different ways (strategically, 
tactically 
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Planning approaches 
 

Attribute Strategic T tiac cal Operational 
Asset description GX

ion line

 s

je  p
 & m
c u

to ra

e s ta  
vidual  lines

uti ne . 
net y 
m n
but  t rs
d s he
nsu  c . 

n
on ns. 
m d load 
se

• 
• 

• 

• 
• 
• 

Assets within 
Sub-transmiss
cables. 
Major zone
assets. 
Load control in
Central SCADA
Distribution 
e.g. Decision 
22kV. 

P. 

sub

ction
 tele
onfig
upg

s & 

tation 

lant. 
etry. 
ration 
de to 

• Minor zon
• All indi

(11kV) 
• All distrib
• All on-

SCADA co
• All distri

associate
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on li
work
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witc
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tion assets
distribution

 hardware
 telemetr
ts. 
ransforme
s. 
onnections

 

 

 

• All 400V li
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and

 and
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ts. 
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sup
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analysis. 
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a few sig

 that can often be 
“rule of thumb

 

 



 Development plans 
 
T fu ts t g N as   
“inves a hown in Figure 4.1.2(b) which broadly 
defines the nature and level of investment  investment 
risk implicit in different circumstanc  g  l
gr t

o rther guide i
tment strategy m

hinkin
trix” s

 E L h  developed the

 and the level of

following

es of rowth rates and ocation of 
ow h. 

Figure 4.1.2(b) – Investment strategy matrix

Quadrant 4

Ca w 
as  require both connection 
to existing assets and possibly 
upstream reinforcement.

pEx will be dominated by ne
sets that

Li  – ma
ne

kely to absorb lots of cash
ed capital funding.

y 

Ea m
le

sily diverts attention away fro
gacy assets.

 

N
tr wth.

eed to confirm regulatory 
eatment of gro

M ve a high commercial risk 
profile if a single customer is 
in

ay ha

volved.

Quadrant 3

CapEx will be dominated by new 
assets that require both connection 
to existing assets and possibly 

 r ent.upstream einforcem
Likely to
need

 ab  c m
 capita ding.

sorb lots of
l fun

ash – ay 

Easily
legacy

 diver tion away from 
 assets.

ts atten

Likely to result in low capacity 
utilisation unless modular 
construction can be adopted.
May have hi nding gh stra risk.

Quadrant 1

Quadrant 2

Ca
n wal

(a ome too small rather 
than ut).

pEx will be dominated by 
hancement rather than rene
ssets bec

 worn o

e  CapEx 
renewa

will be dominated 
ls (d y condition).

by 
riven b

Easy to manage by advancing or 
ferring straightforward CapEx Regulatory treatment of additional 

revenue arising from volume thru’ de
projects.
Possibility of stranding if demand 
contracts.

put as well as additional 
connections may be difficult.
Likely to involve tactical upgrades 
of many assets

 
ENL rren gro uad

 
Quadrant 1

’s cu t demand wth falls mainly in Q rants 1 and 2 as 
follows… 

 

Areas such as Matawai, a and the semi-rural 
 around Wa a are

any growth so investm d
assets “wear out” rather than get “too small”. De
particularly in the Wairoa District increases the risk o

 
Raupunga, Waikaremoan

areas iro  quite clearly in this quadran
ent tends to be dominate

t – there is little if 
 by Renewal i.e. 
clining population 
f stranding. 
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Quadrant 2 

h Mak ka, M d te, the 
rt area Gisbo la  in this 

t – grow is hi r to the 
existing network footpri r examines in section 4.3.2 

pending stry v ificant 
th around M awhe e gs are 
ssed in the trict  

 
ent in th quadr rather 

than Renewal i.e. Assets her than “wear out”. 

Trig r po

 
cAreas su ara atawhero, the Gisborne in ustrial esta

Kaiti / Po of rne and the Mahia Peninsu  are clearly
quadran th gh but it is largely within o

nt. As ENL furthe
 very close 

the im fore  maturity cycle could dri e very sign
grow at ro over the next 5 to 20 y ars if the lo
proce  dis instead of simply exported.

Investm is ant tends to be dominated b
 get “too small” rat

y Up-sizing 

4.1.3 ge ints for planning new capacity 
 
Because new capacity h eciation and ROI 
implications, ENL will me ther, less investment-

ve means is di t ion of 
asset life cycle in section
 

step mee d is to the 
projected demand will exceed any of the defined trigger points for 

t location, c acity  
ed for h ass

d only if a rigger ve to 
identify a range of optio erating parameters 
back to within the acce ts. These options 
are described in sectio also defines a preference for 
voiding new investment unless a commercial return is certain. 

 
 

as ODV, balance sheet, dep
et demand by o

r

intensi . Th scussion also links strongly 
 5.1. 

o the discuss

The first in ting future deman determine if 

asse ap , reliability, security or voltage. These points
are outlin eac et class in Table 4.1.3(a). 
 
If an  t  point is exceeded does E

ns to bring the assets’ op
ptable range of trigger poin
n 4.2 which 

NL then mo

a
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ble 3(a) Sum ary anning “trig er poin
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4.2 Prioritisation methodology 

.2.1 Options for meeting demand4  

ab points at which the capacity of each 

e
ll

•

o of all other reasonable options 
were unacceptably low and if assurance was provided to the chief 

the do nothing option did not represent an 
unacceptable increase in risk to ENL. An example of where a do 

 
• distribution 

network to shift load from heavily-loaded to lightly-loaded feeders 
 

voltage problem. The downside to this approach is that it may 

w the trigger points. Examples might 
be to shift demand to different time zones, negotiate interruptible 

ded or where primary energy is 
going to waste e.g. Waste steam from a process. 

• 
that is not exceeded e.g. by adding forced cooling. This is 

 
le 4.1.3(a) defines the trigger T

class of assets needs to be increased. Exactly what is done to increase 
th  capacity of individual assets within these classes can take the 

owing forms (in a broad order of preference)… fo
 
 Do nothing, and simply accept that one or more parameters have 

exceeded a trigger point. In reality, do nothing options would only 
be adopted if the benefit-cost rati

executive that 

nothing option might be adopted is where the voltage at the far end 
of a remote rural feeder is unacceptably low for a short period at 
the height of the holiday season – the benefits of correcting such a 
constraint are simply too low. 

Operational activities, in particular switching on the 

to avoid new investment or winding up a tap changer to mitigate a

increase line losses, reduce security of supply, or compromise 
protection settings. 

 
• Influence consumers to alter their consumption patterns so that 

assets perform at levels belo

tariffs with certain consumers so that overloaded assets can be 
relieved, or assist a consumer to adopt a substitute energy source 
to avoid new capacity. 

 
• Construct distributed generation so that adjacent assets 

performance is restored to a level below their trigger points. 
Distributed generation would be particularly useful where additional 
capacity could eventually be stran

 
Modify an asset so that the assets trigger point will move to a level 
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essentially a sub-set of the above approach, but will generally 
involve less expenditure. This approach is more suited to larger 
classes of assets such as 50/11kV transformers. 

 
• Retrofitting high-technology devices that can exploit the features of 

existing assets (including the generous design margins of a bygone 
era). Examples might be using remotely switched air-breaks to 
improve reliability, or using advanced software to thermally re-rate 
heavily-loaded lines. 

• 
n 

example would be to replace a 200kVA distribution transformer with 

 
In eeting future demands for capacity, 

liability, security and voltage ENL considers options that cover the 
f categories. The benefit-cost ratio of each option is 

considered (including estimates of the benefits of environmental 

be
gu
 

 
Install new assets with a greater capacity that will increase the 
assets trigger point to a level at which it is not exceeded. A

a 300kVA so that the capacity criteria is not exceeded. 

identifying solutions for m
re
above range o

compliance and public safety) and the option yielding the greatest 
nefit is adopted. ENL uses the model in figure 4.2.1(a) to broadly 
ide ENL’s adoption of various approaches… 
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4.2.2 Meeting security requirements 

onent of security is the level of redundancy that enables 
e res ored independently of repairing or replacing a faulty 
 Typical approaches to providing security to a zone 
nclude… 

 of an alternative sub-transmission c

 
A key comp
supply to b t
component.
substation i
 
• Provision ircuit into the 

substation, preferably separated from the principal supply by a bus-
tie. 

 
• Provision

where s
obviously estricted to 
less than nominal rating. 

 
• Use of lo
 
The mos p
investment beyond what is obviously required to meet current 
emand. 

 to back-feed on the 11kV from adjacent substations 
ufficient 11kV capacity and interconnection exists. This 
 requires those adjacent substations to be r

cal generation. 

t ressing issue with security is that it involves a level of 

d
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4.2.2.1 Prevailing security standards 
 
The commonly adopted security standard in New Zealand is the EEA 
Guideline
the Chief E
deterministic
load will hav
 
Determin i
standards in e of supply 
components is estimated to determine an upper limit of investment to 
avoid inte u

4.2.2.2 I

s which reflect the UK standard P2/5 that was developed by 
ngineer’s Council in the late 1970’s. P2/5 is a strictly 
 standard ie. it states that “this amount and nature of 
e this level of security”. 

ist c standards are beginning to give way to probabilistic 
 which the value of lost load and the failure rat

rr ption. 

ssues with deterministic standards 
 
A key characteristic of deterministic standards such as P2/5 and the 
EEA Guid in
some degree

4.2

el es is that rigid adherence generally results in at least 
 of over investment.  

.2.3 Contribution of local generation to security 
 
To be of any use from a security perspective, local generation would 

h is unlikely from a reliability 
 a primary energy perspective 

uch as run-of-the-river hydro, wind or solar. For this reason the 

need to have 100% availability whic
perspective and even less likely from
s
emerging UK standard P2/6 provides for minimal contribution of such 
generation to security. 

4.2.2.4 ENL’s security standards 
 
ENL’s security standards were derived during a detailed review 
undertaken in August 2001, which also identified preferred solutions to 
security upgrades. The base security criteria apply to all network 
design and are as follows…  

     

C
la

ss
 

Range of group 
peak demand 
(GPD) MVA 

N
o.

 o
f c

us
to

m
er

s 
ef

fe
ct

ed
 

Se
cu

rit
y 

Le
ve

l 

C
on

tin
ge

nt
 

C
ap

ac
ity

 

Time to restore 
after 1st event 

Time to restore 
after 2nd event 
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D More than 25MVA i.e. 
transmission, GXP or sub-
transmission rings . 

15,000 
or more 

n-1 100% Maintain 100% GPD less 
12MVA. Remaining 
12MVA restored within 3 
hours. 

Repair time. 

C Between 12 and 25 MVA 
ie. small GXP, pr ary 

7,00
to im

CBD & urban substations 

0 

15,000 

n-1 100% Maintain 100% of GPD. Restore 90% of GPD 
within 3 hours and 
remaining 10% in time 
to repair. 
 

B1 Between 6 and 12 MVA ie. 
Primary urban or industri

3,500 n 100% Restore 75% of GPD Within 3 hrs restor
al 

substations. 
to 
7,000 

within 15 min, restore 
90% within 3 hours, and 
remaining 10% in time to 
repair. 
 

e 
90%, repair time 100% 

B2 Between 3 and 6 MVA ie. 
single transf subs and 
urban meshed feeders  

1,750 
to 
3,500 

n 80% Restore 75% of GPD 
within 30 minutes, 90% 
within 3 hours and 
remaining 10% in time to 
repair. 
 

Restore 100% in time to 
repair. 

B3 Between 1 and 3 MVA ie. 
rural zone substation, 
meshed feeders. 

500 to 
1,750 

n 67% Restore 50% of GPD 
within 1 hour, 90% within 
3 hours, remaining 10% 
in time to repair. 
 

Restore 100% in time to 
repair. 

A Less than 1MVA ie. rural 
feeders, urban spurs, 
distribution transformers 

Less 
than 
500 

n Note 1 Restore 100% in time to 
repair. 

Restore 100% in time to 
repair. 

  
Note 1 - refer to ENL’s Customer Service Standards for LV Network 
backup, dual distribution transformer capacity or temporary supply 
criteria. Temporary options include construction of prefabricated OH 
lines, HV or LV flexible surface jumpers or 300kVA generator supplies. 
 
he following table confirms that ENL’s target security levels are being T

met at zone substation level… 
 

Sub. Target 
security 

Projected 2015/16 
load 

Additional provision 
for security 

Carnarvon  Expected load well within 11kV
back-feeding capacity from

C  
 

Parkinson & Port. 
 

None required 

JNL B1 New substation to take up 
ero 

None required 
predicted shortfall at Matawh

Kaiti C Expected to be about 95% of 
nominal capacity, so will off-load 

Possibility that in the long 
term not all Kaiti load could 

is a 
recognised point of weakness. 
 

a few MW to Port. 
 

be back-fed on the 11kV from 
Port. Single transformer 

Makaraka B1 Expected load not expected to None required 
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exceed transformer capacity 
 

Matawhero C Expected load well within capacity None required 

Ngatapa B3 Expected load well within capacity None required 

Parkinson C Expected load well within capacity None required 

Patutahi B1 Expected load well within capacity 
of either tran
 

None required. 
sformer. 

Pehiri B3 Expected load well within capacity None required. 

Port C Expected load well within capacity None required. 

Puha B2 Expected load within capacity but 
on

Security provisions will b
ly 1 transformer 

e 
required 

Ruatoria B3 Expected load well within capacity 
enerator and 11kV 

ng capability. 
 

None required. 
 of diesel g

back-feedi

Te Araroa B3 Expected lo
supplied by d

ad could be totally 
iesel generator. 

None required. 

Tokomaru B3 Expected load well within capacity None required. 
of diesel generator and 11kV 
back-feeding capability. 
 

 

Tolaga B3 Expected load well within capacity 
of diesel generator and 11kV 
back-feeding capability. 
 

None required. 
 

Blacks Pad B3 New substation planned  Sub-transmission 
development  

Kiwi B2 Expected load will require 
reconfiguration 

Upgrade feeder assets 

Tahaenui B3 Expected load well within capacity None required 
Waihi B2 Expected load within capacity None required 

Tuai A Expected load will never merit 
any alternative supply other than 
the possibility of re-locating a 
diesel generator if an outage 
looked prolonged. 

None required. 

 

The key contiengency methods to achieve the zone substation security 
levels are as follows… 

Zone Substation Support 
Capacity  

Location 
% Load 
Support Contengency Method 

Te Araroa Sub 100% Generator or Ruatoria 30% via 11kV 
Ruatoria Sub 100% Generator or TeAraroa  30% and Tokomaru 35% via 11kV 
Tokomaru Bay Sub 100% Ruatoria 50% and Tolaga 50% via 11kV 
Tolaga Bay Sub 100% Generator or  Tokomaru Bay 40% and Kaiti 40% 
Kaiti Sub on and Carnarvon St via 11kV 
Carnarvon Sub nd Parkinson 50% 

nson Sub 100% Makaraka 30% 

100% Load supplied from Port Substati
0% a100% Dual Transformers or Port 5

Dual Transformers or Carnarvon 50% ,Matawhero 20% and 
Parki
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Makaraka Sub 100% 20% 
Patutahi Sub 100% Matawhero 50%, Pehiri 20%,Makaraka 20% and Puha
Pehiri Sub 100% Patutahi 100% (Uses Voltage Regulator) 
Ngatapa Sub 100% Patutahi 100% (Uses Voltage Regulator) 
Puha Sub 100% Generator 80% and Makaraka/Patutahi 20% 
Matawhero Sub 100% Dual Transformers or JNL (in progress 100%) 
Port Sub 100% Carnarvon 50% and Kaiti 50% 
Kiwi Sub 100% Waihi 50% or Dual supplies at 11kV 
Blacks Pad Sub 100% Generator 100% 
Tahaenui Sub 100% Kiwi Sub 100% 

 

Carnarvon 50% ,Matawhero 20% Patutahi 10% and Parkinson 

 10% 

 
 

4.2.2.5 Guiding ENL’s security policy 
 
The following philosophies are fundamental to meeting ENL’s security 
tandards in the design of any network component… s

 
ENL’s network is a low density, lightly loaded, distributio• n network.  

xcess capacity in adjacent network components. 

sformers shall 

o 

e 

In a network of this character the provision of security via full 
redundancy can rarely be justified, is not cost efficient, and does 
not offer the best fault tolerance. 

 
• Having said that, the preferred method of providing contingency 

supply will be via e
 

Transformer loading for both zone and distribution tran• 
comply with IEC 354 which permits short duration overloads beyond 
nominal ratings under specified ambient and cyclical conditions. 

 
• Alternative supply options will be built at the lowest voltage practical 

due to better inherent fault tolerance and flexibility with respect t
interconnection. 

 
• Cables will not be loaded into duty cycle levels of loading. Legacy 

jointing practices and installation design do not provide for this mode 
of operation. 

 
• Preference will be given to ring design for an alternative rout

instead of double spur circuits. 
 
• In rural spur networks the density of isolation points will be used to 

localize the effects of faults, to achieve customer service standards. 
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4.2.2.6 Specific security provisions 
 

Transmission and Sub-transmission 
 
• (n-1) security will be provided for all lines, cables, and equipment 

where loading exceeds 12MVA. 
 
• Breakers’ will be rated at 2x expected max demand to enable 

carrying of adjacent feeder loads. 

33kV and 50kV CB’s shall only be fitted with bypassing arrangements 
 
• 

when supplying a spur line. This is to allow maintenance or repairs 
with the substation(s) on-line. 

 

Zone Substations 

 
• Transformer loading is to comply with IEC354. This permits 

overloading beyond nominal ratings under specified ambient and 

oring zones. 

owing for 10 years growth. 

cyclical conditions. Thus the duration of restoration following a first 
interruption will result in no ageing beyond design provisions. 
Overloading of transformers such that ageing occurs will only be 
permitted for a second contingent event of up to 1 hour. 

 
• Loading shall never exceed 150% of the transformers design rating. 
  
• All connections and auxiliary equipment shall be rated for continuous 

operation at maximum load levels. 
 
• Zone transformers will be rated to support a minimum of half the 

loading of neighb
 
• Installation of forced or assisted cooling will be used in preference to 

dual transformer installations or capacity upgrades where overload is 
required beyond IEC354 for contingent events. 

  
• Zone substations carrying normal load in excess of 12MVA will be of 

dual  transformer designs if it is unlikely that neighboring 
substations or feeder circuits  will be able to support that substation 
after all

 
• 11kV switch panels will have a split bus arrangement where 

maximum demand is likely to exceed 6MVA. In single transformer 
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substations the incomer and the tie line to the adjacent substation 
shall be connected on opposite sides of the bus-tie. This ensures that 
at least one side of the 11kV bus can be energised. 

 
n 11 aded beyond 4MVA 

to allow sufficient capacity to pick up 2MVA from an adjacent feeder. 

l areas feeder cables shall be rated to 3MVA. 

bstation. 

• Urba kV feeder CB’s shall not be normally lo

The tie feeder between Carnarvon St and the Port area requires an 
8MVA rating. 

 
• Feeder cables from CB’s must be rated to match CB excess capacity 

requirements which will typically be 6MVA in the urban, CBD or 
industrial area. In rura

 
• All feeder circuits must have a tie switch external to the substation 

to another circuit from the opposite side of the bus or ties to a feeder 
from an adjacent su

 
Distribution 

 

the focus is on restoration speed and 
contingency provision as opposed to un-interruptible supply. 

 from a 
single cable circuit (excluding industrial situations). 

• Not more than 1 cable circuit connected directly to the bus of a 

s an air break switch will be installed as an isolation 
point every 50 customers or 25km of downstream circuit. 

• 11kV circuits provide security via excess capacity, interconnection 
and isolation ability ie. 

Generally excess capacity and provision of mobile generation 
provide LV circuit security. In key commercial and industrial areas 
LV interconnection may be appropriate. Generally the installation of 
remote or automatically operated equipment shall be governed by 
the response times determined in section 4.2.2.4. 
 

• 11kV pad mounted switchgear provisions… 
  

• No more than 3 transformers supplied from 1 switchboard 
without bus section. 

 
• Not more than 1MVA fed from switchgear supplied

 
• No more than 1MVA of installed transformers and 

associated switchgear cascaded with no back feed. 
 

switchboard arrangement. 
 
• In rural area
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 w  enable sharing 
lf ere are two 

ive supply routes. 

• Where o d lines have tie capability (except ABC) they will be 
itte

ey wi
maximum conductor operating temperature rather than 500C 

ed

• Lines will not be permitted to have more than 2% losses at 
i

pur as
via the 
generati kVA. 

 
Distribution transformers (less than 1,000kVA) will be permitted to 

rload to the ratings of IEC354. 
 

• me

 transforme  
units. All cables shall be rated to allow loading of the 

mer to 120%. This woul city 
for  6 hours in winter peak areas at 200C (10 hours at 
100C) and for 3 hours in summer peak areas at 300C given 
an initial loading at 80%. Actual load profiles for a given 
tr ding is

ion to the period of overload. 
 
• ction shall normal  

ice condition of a  
rconnected, trans d 

ration’s 

 
• V runs from transformer to an hould not 

exceed 200m (400m from transformer to transformer). 

Loads in industrial areas greater than 50kVA should have a 
dedicated LV feed. 

 

• Cables ill be designed with 33% excess
the loa

 capacity to
of ha
alternat

d of the connecting circuit where th

 
verhea

perm d to operate to 120% capacity in emergencies.  Therefore 
th ll be designed for sag and clearances appropriate to the 

provid  this does not exceed 750C. 
 

installat on. 
 
• S sets (lines, cables, transformers

LV network will have provisions
on if normal loading exceeds 200

) that cannot be supported 
 for quick connect standby 

• 
ove

 In com rcial and industrial areas… 
 

• General distribution rs will normally be 500kVA

transfor d provide overload capa

ansformer where initial loa  less than 80% will 
enable extens

LV interconne ly be specified to allow for
an out of serv n intermediate transformer.
Where LV-inte formers should not excee
(other than for short du of less than 1 hour) 80% of 
their rating under normal operating conditions. 

 open tie point sL

  
• 
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• In urban  areas includi

d p  an urban ar

•  should be s
cables rated to allow loading of th

 and to 300kVA in
 cables rated to allow loa

100%. 
• Each LV feeder should not be supporting more than 25 

domestic supplies assuming an ADMD of 3kVA. 

• LV interconnection would normally only be provided where 
a  centre

300

  
•  subst

ion of L

• Transformers must be able to be iso  from LV bus bars via 
incomer links where LV interconnection to another transformer is 

ided. 

4 C

 domestic supply ng small commercial areas 
ea… locate

  
redominantly within

Transformer size tandardised to 200kVA in 
winter peak areas with  
transformer to 133%

e 
 summer peak areas 

with ding of the transformer to 

 

 small commercial  shopping
an area. 

 is located within a 
ormers may be predominately urb kVA transf

required. 

Provision of quick mobile ation connections to the LV 
is preferred to the provis V interconnection. 

 
lated

prov

.2.3 hoosing the option 
 
The level o  guided by the bottom row of Table 4.1.2(a). In 

ar, ying principles will for sufficiently 
lar circ u

with suitab ications are applied. 
 
roadly the cheapest option that meets minimum consumer needs, 

nvironmental standards and revenue constraints will be 
hosen and modified to suit particular circumstances such as likely 

f d g

m ast

f analysis is
particul the underl be reused 
simi umstances, whilst for new sit

le modif
ations previous principles 

B
safety and e
c
uture loa rowth. 

4.3 De and forec  

 mand4.3.1 Current de  

 gion4.3.1.1 Gisborne Re  

ENL’s current after diversity maximum demand (ADMD) at Massey Rd 
GXP is 40.912MW, which is disaggregated in Figure 4.3.1.1(a). 
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Figure 4.3.1.1(a) – Gisborne Region
Maximum Demand

Massey Rd 
ADMD 

40.912MW 
28Jun05 18:00

Te Araroa ADMD
5Jun05 9:00 934kW 2

Ruatoria ADMD
1372kW 4Jul05 9:30

Tokomaru ADMD 
972kW 14Apr05 19:30

Tolaga ADMD
1200kW 17Jul05 19:00 

Makaraka ADMD
8983kW 21Jun18:00 

Patutahi ADMD
2496kW 1Aug05 18:30 

Pehiri ADMD
5Sep05 9:00 819kW 1

Ngatapa ADMD 
514kW 12Jun05 18:30

Puha ADMD 
2001kW 19Sep05 19:30

Kaiti ADMD
9869kW 31May05 20:30 

Port  ADMD
Mar05 20:007177kW 7

Carnarvon  ADMD 
14387kW 18Apr05 10:00

Parkinson  ADMD
8555 4Apr05 11:30 

Juken Nisho  ADMD
0 

Matawhero  ADMD
7259kW 13Sep05 19:00 

Less generation 
4500kW

Less interruptible load
0kW ~400  

 

4.3.1.2  Wairoa 
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ENL’s curre diversity maximum dem
is 9.376MW and for the Tuai GXP is 0.622M

 Figure 4.3.1.2(a). 

 

nt after and (ADMD) at Wairoa GXP 
W, which is disaggregated 

in
 

 
 
The system e
are- 
Gisborne Region  44.844MW 28 June 2005 18:00 

airoa Region  11.665MW 16 December 2005 23:00 
55.894MW 28 June 2005 18:00 

 

4.3.2 d

 demand figures excluding mbedded generation 

W
System Total  
 

Drivers of future deman  
 
Key drivers a e likely to include 

es d
 

 of demand growth (and contr ction) ar
the issu epicted in Figure 4.3.2(a) below. 
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At a locali el (11kV feeder) one o

lly p nate, will be predictable 
ega  reasonably reliable fe

precise estimates of future demand are
bed i

The followi t ENL believes will be the  
most significant drivers of its network capacity and configuration over 

e next 15 to 20 years… 

.3.2.1 Maturing forestry

sed lev r two of these issues will 
genera redomi and manageable, and can 
be aggr ted into a eder demand forecast. The 

 very detailed, and are 
descri n section 4.3.3 below. 
 

ng section examine in detail wha

th
 
4  
 
Expected processing volumes 
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A very larg g is predicted for the East 
oast area. y of Agriculture and Forestry’s National Exotic 

cription 2000 provides forecasts of the total recoverable 
logs through to 2040. Current log volumes are expected to 

3

st n 3

t. 

e increase in forest harvestin
 The MinistrC

Forest Des
olume of v

approximately triple to around 2.5 million m  within 5 years, and 
ately 10 years increase ill further to around 3.5 millio m  approxim

after tha  

 
Source - National Exotic Forest Description: National 

and Regional Wood Supply Forecasts 2000 

ly dist
 
Like ribution requirements 
 
The existing JNL mill can be expanded to accommodate approximately 

itional throughput but beyond that
nal mills. This forecast

require at least two additional mills by 2010 and one further mill by 
o of raw log exports to the to

ely the same. Further mills may 
req c

existing JN b
power (“CHP”) unit fuelled primarily by waste wood and boosted by 

liv
 

he  load requirements asso
in close proximity would be between 7 to 1

36% add
will require additio

 additional harvest volumes 
 growth in harvest would 

2015 on the assumption that the rati
harvest volume remains approximat

tal 

also be uired, including less energy-effi
L plant, a large mill would proba

ient smaller mills. Like the 
ly have a combined heat & 

gas to de er the larger part of its gross energy requirements. 

Hence t electricity ciated with two new plants 
0 MW if they are similar to 
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the existing JNL mill. The network a
processing plants are most likely to locate) will therefore need to 

 abo  additional 10 MW by 2010.
 

ssion requirements

round Matawhero (where 

supply ut an  

Likely sub-transmi  

Impacts on the sub-transmission network 
and reflect the aggregated regional load increase, perhaps in the order 

 to 30 2016. This additional d
through embedded CHP plants exportin

n

Knock-on community economic growth

 
would of course be greater 

of 25 MW by emand could be minimised 
g surplus power to the 

distributio
 

 network. 

 
 
The Tarawhiti Dev
harvesting and processing could generate 15,000 – 20,000 additional 

e  
would be a d
 

le in tment risks

elopment Taskforce report estimates that forest 

jobs in th  region. Additional connections
lmost certain to drive increased 

and community prosperity 
omestic consumption.     

Possib ves  

 and a
will be limited if most logs are export
constitutes a real investment risk to ENL 
New Zealand forestry sector has exported r

4.3.2.2 Regional natural gas reserves

 
On a final note, the regional benefits nticipated increases in load 

ed unprocessed, and this 
given that historically the 

aw logs. 

 

xisting in the region could be a source of 
latively cheap electricity generation in the Gisborne and Wairoa 

re and ws. Ne
 

the high co
Massey Rd g
gas supply  prov

ricity. 
EIRAA 200
in generat le barrier to 
electricity to ENL’s consumers. 

4.3.2.3  Changes In Technology

 
Undeveloped gas resources e
re

gions  radically alter net power flo w gas-fired generation 
could also significantly reduce net power i

sts of augmenting the double
 or the Vector high-pressure 

g local generation could

mports at Massey Rd. Given 
 circuit 110kV line supplying 
as main from Opotiki, local 
ide cheap and stably-priced in

elect ENL notes that the current E
4 prohibitions on lines compan

n are the so

IRA 1998, EIRAA 2001 and 
ies being practically involved 
us providing cheap reliable io

 

Advances i replace the need for network 
capacity are already emerging and will almost certainly be a 

 
n generation technology that 
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commercia   network assets 
with an economic 40 year life (but a practical life of about 70 years) is 

re c
city in  network, where small scale 

distributed tentially a more economic alternative. 

Transmission and distribution lines exis
transporting electricity from where it is g
located. Logically, if generation could be moved closer to loads, then 

ere would be less need for transmission and distribution. In this 
sense, new generation “competes” with electricity lines 

articularly true of distributed 
eneration (and direct substitutes such as direct solar water heating). 

sion 
 

ss 
ss 
s, 
he 

, small gas turbines and hydro 
at could be operated as peaking plant to reduce peak demand, and 

NL has the opportunity to use embedded and distributed generation 
d can 

ade program so 
 more suitable for a distributed generation environment.  

hese issues are the subjects of a development strategy in preparation 
 minimise investment risk and lower electricity supply costs. 

4.3.3 Est  zone

l reality by 2016. The need for investment in

therefo
capa

learly subject to challenge. 
vestment in the remote rural
generation is po

This is particularly true of 

 
t for the sole purpose of 
enerated to where loads are 

th

businesses/investments. This is p
g
Larger embedded generation plants are less of a threat for distribution 
networks, but pose a significant risk of bypass for transmis
networks. These technologies can also be used as substitutes for
network upgrades. 
 
Potential new generation around Gisborne includes new bioma
generation to accompany additional forestry mills, larger bioma
plant(s) that would produce more power than required by the mill
gas generation plant to take advantage of surplus capacity in t
Vector pipeline or new gas discoveries
th
other renewables such as the high wind and solar resources in the 
region.    
 
E
to reduce the need for transmission and distribution upgrades, an
also re-engineer its network during the current upgr
that it is
T
to

imated  sub demands 
 
As outlined in detail in the remainder of section 4, ENL expects its 
future demand to vary from the curren mand llows…
 
• ate to te of grow

 in the Kaiti / Port area, the Gisborn ustria tate and 
the Mahia Peninsula. 

 

t de as fo  

A moder high ra th within the existing network 
footprint e ind l es

Asset management plan Page 130 of 305 
 



 Development plans 
 
• igh wth  close g 

network foot Matawh  i  t harvest is 
processed lo

 
• A low rate of growth along the east coast north of Gisborne. 
 
• Possible contraction of demand in the rural parts of the Wairoa 

District other than Mahia. 
 
ENL’s collective experience strongly indicates that it would be rare to 
ever get more than a few months confirmation (sufficient to justify 
significant investment) of definite changes in an existing or new major 
consumers demand. This is because most of these consumers operate 
in fast-moving consumer markets and often make capital investment 
decisions quickly themselves, and they generally keep such decisions 
confidential until the latest possible moment. Probably the best that 
ENL can do is to identify in advance where the network has sufficient 
surplus capacity to supply a large chunk of load, but as experience 
shows industrial location decisions rarely if ever consider the location 
of energy supply – they tend to be driven more by land-use 
restrictions, raw material supply and transport infrastructure. 
 
This section examines each of ENL’s zone substations at a feeder level 

ied above and provides a 10 year 
rojection of demand for each sub and what provision for growth if any 

A very h  rate of gro
print at 
cally. 

 within or
ero if the

very 
mpending

 to the existin
fores

in regard to the issues identif
p
is required. 

4.3.3.1 Gisborne Region 
 
Carnarvon St 
 

Feeder Rate & nature of growth Provision for growth 
Aberdeen Typical domestic commercial mix 

Medium 
None required 

Anzac Typical domestic commercial mix 
Medium 

None required 

Awapuni Typical domestic commercial mix 
Medium 

None required 

Childers Typical domestic commercial mix 
Medium 

None required other than for security 

City Swings in growth due to cyclic 
prosperity in CBD  

None required other than for security 

Gladstone Typical domestic commercial mix 
Medium 

None required other than for security 

Kahutia Swings in growth due to cyclic 
prosperity in CBD 

None required 

Palmerston Typical domestic commercial mix None required other than for security 
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Medium 
Watties Commercial subject to lumpy change None required 

Sub High, less lumpy than industrial subs 
but still dependent on retail cycles. 
Likely to exhibit load shifts between 
feeders. 
 

None required – projected 10 year load is 
expected to be only 65% of capacity. 

 
JNL  
 
Feeder Rate & nature of growth Provision for growth 

JNL Large step changes Moderate Non required 
Matawhero 
Tie 

Provides for security only Non required 

Sub Moderate New installation non required 

 
Kaiti  
 
Feeder Rate & nature of growth Provision for growth 

Dalton Domestic Medium Non required 

Delatour Domestic load increases rather than 
new load 

Recently upgraded Non required 

Hershell Domestic Medium Non required rationalised with port 

Tamarau Domestic Medium Non required rationalised with port 

Wainui Domestic Medium Recently upgraded Non required 
Whangara Domestic Rural Low to Medium Growth constrained intermediate zone sub 

considered 
Sub Moderate, reasonably diverse and 

predictable as this is largely domestic. 
 

Projected 10 year load is expected to be 
about 95% of capacity, Expect to off-load 
3MW or 4MW to Port. 
 

 
Makaraka 
 
Feeder Rate & nature of growth Provision for growth 

Bushmere Lifestyle Rural medium Built 2002 with provision for planning 
period 

Campion Lifestyle domestic High Built 2002 with provision for planning 
period 

Haisman Lifestyle domestic High Built 2002 with provision for planning 
period 

Nelson Lifestyle domestic High Built 2002 with provision for p
period 

lanning 

Sub High Projected 10 year load just exceeds 100% 
of capacity. Off-loading 2MW or 3MW to 
Patutahi is an option. 
 

 
Matawhero  
 
Feeder Rate & nature of growth Provision for growth 
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Bell Industrial Rural medium None required 

Dunstan Industrial Rural medium None required 

JNL A Security Tie  None planned 

Manutuke Industrial load new load forecast Requirements under consultation Unknown 

Waipoa Industrial load new load forecast Requirements under consultation Unknown 

Sub Very high Projected 10 year load is expe
85% of capacity. Offset by and secure
sub. 

cted to be 
s JNL 

 
Ngatapa 
 
Feeder Rate & nature of growth Provision for growth 

Ngatapa Rural minimal Upgrade for security an option 

Taharoa Rural minimal Upgrade for security planned 

Totangi Rural minimal None planned 

Sub d 10 
ected to be only 60% of 

ns 

Low, vulnerable to single large load 
being a high percent of existing surplus 

Security Provision planned – projecte
year load is exp

capacity. 
 

capacity under existing normal conditio

 
Pa irk nson 
 
Feeder Rate & nature of growth Provision for growth 

Cedenco Industrial High No needs identified 

Chalmers Domestic Medium None required 

Elgin Domestic Medium None required 

Innes Industrial Steady but Lumpy increases No needs identified 

Lytton Domestic Medium None required 

Solandis Domestic Medium None required 

Willows Security Tie Low No needs identified 

Sub High, potentially lumpy and uncertain 
due to medium sized industrial loads. 

None required – projected 10 year load is 
expected to only be 65% of capacity. 
 

Patutahi 
 
Feeder Rate & nature of growth Provision for growth 

Lavenham Rural Mix Medium None required 

Muriwai Rural Mix Medium None required 

Te Ari Rural Mix Medium with large load No needs identified 

Waimata Rural Mix Medium None required 

Sub Moderate. None required – projected 10 year load is 
expected to be only 33% of capacity. Could 

om Makaraka and take about 3MW of load fr
Matawhero if necessary. 
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Pehiri 
 
Feeder Rate & nature of growth Provision for growth 

Parikania Rural Mix Medium None required 

Tahunga Rural minimal Rural Mix Medium None required 

Tiniroto Rural Mix Medium None required 

Warenga Rural minimal None required 

Sub Low. None required – projected 10 year l
expected to be only 30% of capa
 

oad is 
city. 

 
Port 
 
Feeder Rate & nature of growth Provision for growth 

Crawford c Medium None required Domesti

Esplanade ommercail load new load forecast None required  C

Harris Domestic Medium None required 

Port Industrial load new load forecast None required 

Sub Moderate. None required – projected 10 
expected to be only 15% of 
there is scope to shift about 9MW
from Kaiti or Carnarvon. 
 

year load is 
capacity, so 

 on to Port 

 
Puha 
 
Feeder Rate & nature of growth Provision for growth 

Kanikania Rural growth generally low. Small 
increases significant in terms of total 

None Required 

load one significant load at end of line. 
Matawai Stable Township no growth None Required 

Te Karaka Stable township possible decrease None Required 
offset by outlying lifestyle blocks 

Whatatutu Rural growth generally low. Small 
increases significant in terms of total 
load 

None Required 

Sub Moderate. None required – projected 10 year load is 
expected to be only 45% of capacity. 
 

 
Ruatoria 
 
Feeder Rate & nature of growth Provision for growth 

Makariaka Rural growth generally low. Small 
increases significant in terms of total 
load 

None Required However secu
limited. 

rity support 

Ruatoria Stable Township. Growing slowly None Required 

Tikitiki Rural growth generally low. Small 
increases significant in terms of total 
load 

None Required 

Sub Low. None required – projected 10 year load is 
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 expected to be only 33% of capacity. 
 

 
Te Araroa 
 
Feeder Rate & nature of growth Provision for growth 

Awatere Rural growth generally low. Small 
increases significant in terms of total 
load 

None Required 

Hicks Rural g w. Small 
increases rms of total 
load 

None Required rowth generally lo
 significant in te

Te A able To None Required raroa St wnship 

Sub ow, vu o single large load 
ing a ent of existing surplus 

ty. 
 

None required – projected 10 year load is 
expected to be only 35% of capacity. 

L lnerable t
be
capaci

high perc

 
Tokomaru Bay 
  

Feeder Rate & nature of growth Provision for growth 
Inland Rural growth generally low. Small None Required however security support 

increases significant in terms of total 
load 

necessary. 

Mata pport Rural growth generally low. Small 
increases significant in terms of total 
load 

None Required however security su
necessary. 

Seaside Rural growth generally low. Small 
increases significant in terms of total 
load 

None Required 

Sub oad is Low, vulnerable to single large load 
being a high percent of existing surplus 
capacity. 
 

None required – projected 10 year l
expected to be only 45% of capacity. 

 
Tolaga Bay 
 
F ee der Rate & nature of growth Provision for growth 

Rotot nerally low. Small 
increases significant in terms of total 
load 

None Required ahi Rural growth ge

Tauwhare Rural growth generally low. Small 
increases significant in terms of total 
load 

None Required 

Tokitie Rural growth generally low. Small None Required however security support 
increases significant in terms of total 
load 

necessary. 

Town   

S oad is ub Low. 
 

None required – projected 10 year l
expected to be only 37% of capacity. 
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4.3.3.2 Wairoa Reigon 
 
Blacks Pad 
 

Feeder Rate & nature of growth Provision for growth 
S
fe

, spread amongst life-style blocks, Already using one 1MWe diesel generator to 
 

 has 
o the 
larger 

ub and High
holiday homes and daieder ry conversions. 
Holiday homes add a peaky aspect to 
the load which makes recovery of 
investment awkward. 
 

support both load and voltage. First step to
provide additional network capacity
been to move Blacks Pad closer t
Mahia load, next step will be install a 
33/11kV transformer. 

 
Kiwi 
 
Feeder Rate & nature of growth Provision for growth 

AFFCO Unpredictable At limit 
Borough 1 Medium Growth Township Approaching secure limit 

Borough 2 Medium Growth Township with industry Approaching secure limit 

Brickworks Little if any Voltage constrained at far end, so any 
remote growth would require either re-
conductoring or adopting of 22kV. 

Kiwi A Incomer At capacity 33kV upgrade necessary 

Kiwi B Incomer At capacity 33kV upgrade necessary 

Kiwi C Incomer At capacity 33kV upgrade necessary 

Nuhaka Little if any Voltage constrained at far end, so any 
remote growth would require either re-

 22kV. conductoring or adopting of
Waihi Generator no increase expected None Required 

Sub Likely growth is almost totally big 
industrial and therefore lumpy and 
difficult to forecast.  
 

Transformer required in future 
 

 
Tahaenui 
 
Feeder Rate & nature of growth Provision for growth 

Sub and Minimal if any growth. Load can peak if None required 
eder used to back feed Blacks Pad or the fe

Nuhaka feeder. 

 
ai GXPTu  

 
Feeder Rate & nature of growth Provision for growth 

Lake Little if any None required 

Rua tor or 
capacitors beyond current planning period 

tikuri Little if any Distance main issue Voltage regula

Sub Minimal if any. Non required. Option of relinquishing 
 from 
esent 

constraints. 

 Transpower supply and taking supply
the Tuai generation bus does not pr
any growth 
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Waihi 
 
Feeder Rate & nature of growth Provision for growth 

Sub Nil – takes injected generation from 
Waihi hydro. 
 

None required. 

4.3.4 Estimated demand aggregated to GXP level 
 
4.3.4.1 Gisborne Region 
 

Sub. Rate & nature of growth Provision for growth 
Carnarvon Hi

bu
gh, less lumpy than industrial subs 
t still dependent on retail cycles. 

Likely to exhibit load shifts between 
feeders. 

None required – projected 10 year load is 
expected to be only 65% of capacity. 

 
JNL   

Kaiti Moderate, reasonably diverse and Projected 10 year load is expected to be 
 off-predictable as this is largely domestic. 

 
about 95% of capacity, so expect to
load 3MW or 4MW to Port. 
 

Makaraka High Projected 10 year load just exceeds 100% 
of capacity. Off-loading 3MW or 4MW to 
Patutahi would be a key option. 
 

Matawhero Very high Projected 10 year load is expected to be 
85% of capacity. JNL new sub 

Ngatapa Low, vulnerable to single large load 
being a high percent of existing surplus 
capacity
 

None required – projected 10 year lo
expected to be only 60% of capacity. 

. 

ad is 

Par ired – projected 10 year load is 
 only be 65% of capacity. 

 

kinson High, potentially lumpy and uncertain 
due to medium sized industrial loads. 

None requ
expected to

Patutahi Moderate. None required – project
expected to be 

ed 10 year load is 
only 33% of capacity. Could 

take about 6MW of load from Makaraka and 
cessary. 

 
Matawhero if ne

P iri Low. None required – pr
expected to be only

eh ojected 10 year load is 
 30% of capacity. 

 
Port Moderate. None required – projected 10 year lo

expected to be only 15% of capacity
ad is 
, so 

there is scope to shift about 9MW on to Port 
from Kaiti or Carnarvon. 
 

Pu a Moderate. None required – projected 10 year loh ad is 
expected to be only 45% of capacity. 
 

Ruatoria Low. None required – projected 10 year load is 
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 expected to be only 33% of capacity. 
 

Te Araroa Low, vulnerable to single large load 
being a high percent of ex

None required – projected 10 year l
isting surplus 

capacity. 

oad is 
expected to be only 35% of capacity. 

 
Tokomaru Low, vulnerable to single large load 

bein
None required – projected 10 year loa

g a high percent of existing surplus 
capacity. 

d is 
expected to be only 45% of capacity. 

 
To ga Low. 

 
None required – projected 10 year lola ad is 
expected to be only 37% of capacity. 

GXP High, expected to double by 2020 Need another 110kV circuit from Tuai to 
current demand, 

tional 110kV 
ld be 

whero 
or Makaraka instead of terminating any new 

provide (n-1) security at 
and will require a second addi
circuit to meet demand growth. Wou
useful to build a new GXP near Mata

lines at Massey Rd. 
 

 
4.3.4.2 Wairoa Region 
 

Sub. Rate & nature of growth Provision for growth 
Blacks Pad High, spread amongst life-style Already using one 1MWe diesel genera

blocks, holiday homes and dairy 
conversions. Holiday homes add a 

 

tor to 
support both load and voltage. First step to 
provide additional network capacity has been 

acks Pad closer to the Mahia load, 
will be install a larger 33/11kV 

transformer. 

peaky aspect to the load which makes 
recovery of investment awkward. 

to move Bl
next step 

Ki i Likely growth is almost totally big 
industrial and therefore lumpy and 
difficult to forecast.  
 

Additional growth complication is tha
Nuhaka - Frasertown and Brickwo
Raupunga feeders are very long (and 
voltage constrained) so any significan
growth on either of these feeders 
require 11kV reinforcement as we
augmenting Kiwi. 
 

w t the 
rks - 
hence 
t load 
would 
ll as 

Tahaenui Minimal if any growth. Load can peak Non required. 
if used to back-feed Blacks Pad or the 
Nuhaka feeder. 
 

Waihi Nil – takes injected generation from 
Waihi hydro. 
 

None required. 

Wairoa Likely growth is almost totally big 

to forecast.  

Will ultimately require upgrade to 110/33kV 
GXP industrial and therefore lumpy and 

difficult 
 

Tuai GXP Minimal if any. Non required. Option of relinquishing 
 from 
t any 

 

 Transpower supply and taking supply
the Tuai generation bus does not presen
growth constraints. 
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4.3.4.2 Zone Substation Growth 

ne substation capacities and present loads are shown in the 
own are half hour maximum 2005/06 

 

Zo
following table.  The loads sh
emands with normal load control policy in effect. Reductions at some 

gen
assets. As the expected life of the 
that of the Transformer assets and the reliability/availability is lower 

ransformers is set to provide for peak demands 
rs be unavailable. 

or ormer capacity by 
e

 

Growth forecasts have been averaged on a 10-year prediction to 
ents introduced by new loads. 

 

d
sites compared with previous years are caused by imbedded 

eration reducing the burden on the Zone substation Transformer 
generation assets is shorter than 

the capacity of the t
hould the generatos

 

ecast peak power demands for the installed transfF
th  end of the planning period are also indicated. 

smooth out step increm

 

Substation  Transformer 
Capacity 
(MVA) 

Maximum 
2005/06 

(MW)  

%of 
Installed 
Capacity 

Growth  

(%) 

Load %of
2018 

(MW) 

 
Installed 
Capacity 

TE 42% ARAROA 1 x 2.5 0.93 37% 1%        1.04 
RU
(5/ 31%

ATORIA 
7MVA) 

1 x 5.0/7.5 
1.37 27% 1%        1.53 

TOKOMARU 0.97 39% 1%        1.08 43%1 x 2.5 

TOLAGA 1 x 5.0 1.20 24% 4%        1.64 33%

KAITI 1 x 12.5 9.80 82% 2%      12.19 102%

PORT 1 x 12.5 7.17 60% 2%        8.91 74%

CARNARVON 

1 x 12.5, 1 x 
12.75 14.30 60% 3%      18.67 78%

PARKINS 2 x 12.5 8.55 71% 4%   ON    11.71 98%

MAKARAKA 8.98 75% 3%      11.72 98%1 x 12.75 

PATUTAHI 2 x 5.0 2.49 25% 2%        3.10 31%

PEHIRI 1 x 2.5 0.82 32% 1%        9.14 36%

NGATAPA 2 x 0.5 0.51 51% 1%        5.73 57%

PUHA 1 x 5.0 2.00 40% 2%        2.49 50%

JNL 1 x 12.75 0.00 0% 5%        6.52 50%
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Substation  Transformer 
Capacity 
(MVA) 

Maximum 
2005/06 

(MW)  

%of 
Installed 
Capacity 

Growth  

(%) 

Load 
2018 

(MW) 

%of 
Installed 
Capacity 

MATAWHERO 2 x 5.0/7.5 
(5/7MVA) 7.20 72% 2%        8.95 90%

TUAI  0.62 0% 0%        0.62 -

KIWI  11.00 - 2%      13.68 -

BLACKS PAD 1 x 1.5 (33/11) 1.14 76% 7%        2.40 160%

TAHAENUI 1 x 1.5 (33/11) 0.53 36% 2%        0.66 44%

4
 
B
h
horizon year, 2018. The moderate overall growth rate of 
a
E

 

 
 

 
 

.3.5 Overall System Growth 

y projecting growth trends forward, coincident system peak demand 
as been forecast to grow from 56 MW in 2005/06 to 75 MW by the 

pproximately 2% reflects anticipated levels of economic activity in the 
astland Region.   

Gisborne Demand Forecast

60.0 

70.0 

80.0 

0.0 

10.0 

 

2025

20.0 

30.0 

40.0 

50.0

2004 2005 2006 2007 2008 20092010 2011201220132014 2015201620172018 2019 2020 2021 202220232024

Year

L
 

oad 
MW 

High Load 
Forcast

Low Load
Forcast

 

Medium Load 
Forcast
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While the forecast demand growth trends are in the order of 2% p.a. 
the historical trend does not reflect this largely due to changing factors 
such as load control strategies, and past energy saving drives arising 
out of national energy shortages.  
 
 
 

4
 

EN  
ac  
st
im
in

The model achieves this via the following method… 
• Profile Builder:  Feeder load data is obtained from the SCADA 

system. Load profiles are created for domestic, non-domestic, 

iles can 

er of connections and an assumed 
annual growth rate can vary each profile for each class of 
consumer.   

Wairoa Demand Forecast 

12.0 
14.0 
16.0 

0.0 
2.0 
4.0 
6.0 
8.0 

10.0 

2004 2005 2006 2007 2008 2009 2010 2011 20122013 20142015 20162017 2018 2019 2020 2021 2022 2023 20242025

Year

Load 
 MW 

High Load
Forcast

Medium 
Forcast

 

Low Load 
Forcast

Load 

.3.6 Forecast Accuracy and Variations 

L has used a Load Forecasting Model to help predict the impact of
cumulated load growth on its capacity requirements and security
andards. The model allows scenario planning for investigating the 
pact of large loads associated with new processing plants and other 
dustrial loads when applied at specific locations in the network.   

and specific industrial consumers and reconciled so that they 
sum to known feeder level data. 
Zone substation, sub transmission line, and GXP prof
then be built up which take into account diversity. 

• Load Forecasting: The numb
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• Scenario planner:  Large loads and generation can be inserted at
any sub-transmission node. i.e. Zone

 
 substation.  Resulting 

loads and their profile can be applied to PSSU load flow analysis 
, loss and security issues.   

ct to variation as a result of 
xternalities such as weather and economic growth. Annual variations 

in these factors will create demand variations in the short term, whilst 
sustained trends are likely to cause more persistent departures from 
the forecast.  

 

Varying the timing of planned work can accommodate forecast 
variances. Lower than expected load growth can be accommodated by 
deferral and faster than expected load growth by acceleration. 
Adequate notice is generally available for the type of work involved to 
undertake such acceleration, although major items of equipment can 

esponsibility for delivery of transmission capacity and security and 

.3.7 Issues arising from estimated demand

to determine voltage
 

ENL has also considered historical and national trends and has found 
that they provide the most effective method for load forecasting. 
Consideration is made of regional developments via use of the Load 
model however past experience has shown that load forecasts 
provided by end users do not take diversity into account. Only a small 
proportion of the developments eventuate and in general the forecasts 
have proven to be inaccurate. 
 

All demand forecasts are subje
e

have long lead times and constrain the extent to which work can be 
performed ‘just in time’. ENL’s basis for network planning and 
operations is sufficiently rigorous and conservative to avoid serious 
capacity shortages and un-served demand.   

 

ENL does not manage the transmission system planning. When 
presented with a transmission issue by Transpower ENL assesses 
opportunity for alternative investments that deliver lower cost. 
R
the associated investment risks belong to Transpower.   

 

 

4  

e arising from the estimated demand is the 
robable increase in demand around Matawhero as the impending 

 
The only confirmed issu
p
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forestry harvest is processed. As outlined in section 4.3.2.1 ENL 
expects to supply between 7MW and 10MW of additional demand by 
2010 and possibly a further 5MW by 2016.  
 

 

4.4 Where are the capacity constraints 

4.4.1 Bulk supply constraints 
 
At Tuai the 110kV lines supplying ENL are connected to a ring bus via 
a circuit breaker that is not equipped with bus protection. Hence any 
fault on the 110kv bus at Tuai or failure of a double circuit 110kV 

wer will interrupt the entire supply. 

he Gisborne Transpower Grid Exit Point, (GXP) and the 110kV line 
om Tuai currently do not meet ENL’s security standard. Further with 

only an approximate 14MW of normal/full delivery capacity margin 
xisting at the Gisborne GXP, ENL’s standard of carrying 10MW of 

 

Delivery of capacity at the Gisborne GXP 50kV Bus is determined by 
the existing ratings of the following key plant; 

to

 
Gisborne Point of Supply 
 
 T
fr

e
excess capacity at key locations in its network to cover the lead time
required to provide capacity for a large load increase, (e.g a timber 
processing plant) is close to being exceeded.  As load grows the 
security and capacity levels associated with the Gisborne GXP will 
continue to diverge from the standards. 

 

  
Plant MVA Rating 

Lines = summer / winter 

Transformers / Bus  = max continuous / summer post contingency / winter post contingency 

GIS TUI 1 49 / 60  

GIS TUI 2 49 / 60 

 

T4 

50k 30 / 34 / 34 

 

T3 30 / 37 / 39 

30 / 37 / 39 

V Bus 
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Current constraints are due to; 

- The existing normal/contingency, (both lines in service/one line in 

o
lin ot being fitted with on 
load tap changers, (OLTC). Hence the line constraints are 
determined by the requirement to maintain the voltage on the 
GXP Bus to 0.95pu so as to maintain an acceptable 50kV voltage. 
(It should be noted that 12MVAr of capacitance is already installed 

age drop). 

110/50kV transformers is 60/37MW. The transformer constraint is 
 ratings of the transformer units. 

Based on the existing ratings it is considered that the Gisborne GXP 
is limited by the 34 MW contingent capacity of the 50kV Bus. 

Cu
die aximum demand peak at the Gisborne 

op
ter
Tra  the first 3 hours 

Th
ba
Wh  a fault happening at maximum peak load and 
lasting more than 3 hours is small the Load Duration profile indicates 
the maximum demand at the Gisborne GXP exceeds 34MW for 21% 
of the year. 
Analysis of the current Gisborne GXP load profile indicates that a 

exc
He
thi

up
 

4.4

service) capacity of the Tuai 110kv line is 65/49MW. The ratings 
f the line are constrained to less than the thermal limits of the 
e due to the Gisborne GXP transformers n

on the 110kv bus to compensate for volt
- The existing normal/contingency capacity of the 2x Gisborne 

determined by the thermal
- The 50kV Bus has a max continuous/post contingency thermal 

rating of 30/34MW. 
 
 

 
rrently without the benefit of load control and the operation of 
sel peaking plants the m

GXP is estimated to be 46MW. (With load control and peaking plant 
eration the GXP maximum demand is approximately 40MW). In 
ms of the standard transmission security criteria this means that 
nspower need only provide 34MW of capacity for

during a contingent event occurring during a peak loading period. 
is would result in ENL having to disconnect load on a rationing 
sis. 
ile the probability of

contingent capacity of 39MW is required to meet the criteria of not 
eeding the contingent capacity by not more than 10% of the year. 

nce with the Gisborne GXP contingent capacity currently at 34MW 
s means currently a 5MW constraint exists. 

This constraint is being addressed by the Gisborne GXP Transformer 
grade 

.2 Sub-transmission constraints 
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ENL’s only sub-transmission constraint is the Mahia 33kV line which is 
currently limited to 1.5MW. Following the 33kV extension project the 
limit will be 2.8MW. 

4.4.3 Distribution constraints 
In ENL’s overhead network the constraint is generally driven by 
voltage drop. A design standard of 2.0% maximum is applied to new 
lines and permitted to reach to 5% before reinforcement is considered. 
Other factors such as the need for contingent capacity to meet security 
needs are also considered.  

Cable network tends to be more constrained by thermal ratings.  
Therefore underground systems are less tolerant of constraints. 

 
ENL has identified the following distribution constraints… 
 
• Frasertown and Raupunga feeder’s remote connections are 

additional 200kVA of 
e 

• Anarua Bay feeder is voltage constrained over holiday periods. 
Hence only isolated new loads could be supplied. 

 
• Matawai feeder is voltage constrained. Additional load would require 

a voltage regulator and ultimately a 50/11kV zone substation. 
 
Relief of all of these constraints may require significant customer 

 

currently limited by voltage. This will preclude all new load other 
than isolated single dwellings. 

 
• Muriwai feeder can only supply around an 

load, up to halfway along the feeder otherwise the voltage would b
unacceptably low. 

 

contribution as the required investment is unlikely to be covered by
the allowable revenue. 

4.4.4 Significant consumer constraints 
 
In general significant consumers have supplies tailored to their 
requirements. Consumers requiring increases in capacity are 

 by the minimum investment they initially effectively constrained
undertook.  
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4.5 Use of non-asset solutions 
 
As discussed in section 4.2.1 ENL routinely considers a range of non-
asset solutions, and indeed ENL’s preference is for solutions that avoid
or defer new investment. 
 

 

4.6 Policies for distributed generation 
 
ENL clearly recognises the value of distributed generation in the 

llowing ways… 

•  Transpower GXPs. 

pact associated with large scale 

013. 

 

gh a 
network constraint. 

east of part of an assets capacity. 

the asset 

ability of the network during faults and voltage control issues. 
 

fo
 

Reduction of peak demand at
 
• Reducing the effect of existing network constraints. 
 
• Avoiding investment in additional network capacity. 
 
• Making at least a small contribution to supply security. 
 
• Making better use of local primary energy resources thereby 

avoiding line losses. 
 
• Avoiding the environmental im

power generation. 
 
• Contributing to supply of customers on marginal lines post-2
 
However ENL also recognises that distributed generation can have the
following undesirable effects… 
 
• Increased fault levels, requiring protection and switchgear 

upgrades. 
 
• Increased line losses if surplus energy is exported throu

 
• Stranding of assets, or at l
 
• Reduction in asset utilization without the ability to remove 
 
• Inst
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Despite the potential undesirable effects, ENL actively encou
development of distributed generation that will benefit both th
generator and ENL. The key requirements for those wishing to connec
distributed generation to the network broadly fall under the following
headings. 
 
Connection terms & 

rages the 
e 
t 
 

conditions (commercial) 

g 
ion of 

nnection 
 
 

 
so be 

 to reflect reinforcement of the network back to the 
next transformation point. 

 
• An annual administration fee will be payable by the connecting 

party to ENL. 
 
• Installation of suitable metering (refer to technical standards below) 

shall be at the expense of the distributed generator and its 
associated energy retailer. 

 
• ENL is happy to recognise and share the benefits of distributed 

generation that arise from reducing ENL’s costs (such as 
transmission costs, or deferred investment in the network) provided 
the distributed generation is of sufficient size to provide real 
benefits. 

 
• Those wishing to connect distributed generation must satisfy ENL 

that a contractual arrangement with a suitable party is in place to 
consume all injected energy. 

 
Safety standards

 
• Connection of distributed generation up to 10kW to an existin

connection will not incur any additional line charges. Connect
distributed generation greater than 10kW to an existing co
may incur additional costs to reflect network reinforcement which
can be either on a full, up-front basis or over time. Costs charged
under either method are likely to be capped by Regulation. 

 
• Distributed generation that requires a new connection to the 

network will be charged a standard connection fee, and may al
charged a fee

 
 
• A party connecting distributed generation must comply with any 

and all safety requirements promulgated by ENL. 
 

uted • ENL reserves the right to physically disconnect any distrib
generation that does not comply with such requirements. 
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Technical standards 
 
• Metering capable of recording both imported and exported energy

must be installed. If the owner of the distributed generation wishes 
to share in any benefits accruing to ENL, such metering may need 
to be half-hourly. 

 
• ENL may require a distributed generator of greater than 10kW 

demonstrate that operation of the distributed generation will no
interfere with operational aspects of the network, particularly such 

 

to 
t 

 
iling asset management 

aspects as protection and control. 
 
• All connection assets must be designed and constructed to technical

standards not dissimilar to ENL’s own preva
standards. 

4.7 Development program 

4.7.1 Options considered for major initiatives 

.7.1.1 Transmission Development

 

4  
Gisborne Point of Supply 
 
To provide for ENL’s security standards, relieve current capacity 
constraint and meet future load growth, the total capacity of the 
Gisborne GXP is required to be increased. Even in the event of 
significant generation being installed on the ENL network, for the 
provision of contingent security, the capacity of the Gisborne GXP is 
till required to be increased. s

The options available which will incrementally increase the 
transmission capacity to Gisborne are; 

 
a. Transformer Upgrade at Gisborne GXP 
Upgrading the current 30MVA transformers to 2x 60 MVA units fitted 
with OLTCs increases the normal/contingent capacity of the GXP to 
120/75MW. The voltage correction provided by the OLTCs increases 
the normal/contingent capacity of the 110kV lines to 88/49MW. 
Hence the line becomes the item of constraint and the GXP has a 
contingent capacity of 49MW. 
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Coinciding with the transformer upgrade project the thermal rating of 
the 50kV bus would be increased to 60MW. Also neutral earthing 
resistors, (NERs) would be installed to limit single phase to earth 
fault current there by mitigating a current ENL compliance issue 
regarding possible induction to telecommunication equipment during 

as described above. The 
construction cost of the upgrade is $4.5mill and completion is 
scheduled for late 2006/07. 
  
The term of the Investment Contract is 25 years with repayment 
costs being passed directly through as part of the transmission 
portion of line function service charges. Accordingly expenditure for 
the Gisborne GXP upgrade is not included in the financial projections 
provided in Section 7.3.1.   
 
b. 110kV Line Thermal Upgrade 
Medium load forecasts for the Gisborne GXP predict that the 110kV 
lines summer contingent capacity becomes a constraint in 2009.  
Transpower has advised that they are currently carrying out an 
investigation into improving the summer thermal rating of the line to 
60 MW. At this time no information is available regarding the 
practicalities or cost of achieving this. 
However, assuming that it is possible to improve the thermal rating 
of the line, then the contingent capacity of the Gisborne GXP is 
increased to 60MW. 
Previous graphs shows that a contingent capacity of 60MW will under 
a medium growth scenario become constrained in approximately 
2030 and 2020 under a high growth scenario. (Again it should be 
noted that the deferral of demand growth through network connected 
generation has not been considered). 
    
 
c. Third transmission Line 

As a potential solution to the eventual 60MW constraint, Transpower 
has been requested to investigate the possibility of reconductoring 
the Tuai – Gisborne 110kV line and installing additional transformer 
capacity, (a 3rd 60MVA transformer) at the Gisborne GXP. Estimated 
costs of the re-conductor work and additional transformer capacity 
are $10 to $20mill. 

 

50kV sub-transmission faults. 
 
ENL has entered into a New Investment Contract with Transpower for 
the upgrading of the Gisborne GXP 
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It is expected that this solution will not be optimum as the ENL sub-
transmission network supplied from the Gisborne GXP will have 
become constrained. Being installed in predominantly urban areas 
means that these constraints will not easily be resolved through 
enhancement of, or additions to the existing sub-transmission lines 
also consenting issues will be significant. 

 

The construction of a third transmission line from Tuai is therefore 
proposed. This 40MW line would terminate at Patutahi where a GXP 
would be established at the existing ENL zone substation site. 
Potentially the Gisborne GXP would be transferred to this location 
and the existing 110kv lines from Patutahi to the Gisborne GXP 
would be converted to 50kV. The Patutahi location facilitates the 
“easy” construction of new sub-transmission lines to the Matawhero 
industrial area where the majority of demand increase is expected to 
occur. The estimated cost of the new line is $50mill and the new GXP 
$15mill. 

 

ENL has identified a line route from Tuai to Patutahi which can share 
an existing 11kV line route. The 11kV would be overbuilt with 110kV 
on concrete poles. A preliminary design of the line has been 
completed and a process relating to the obtaining of necessary 
easements is being developed.  

 

The three 110kV line scenario will provide a transmission contingent 
capacity to the Gisborne region of 100MW. 

 
Wairoa Point of Supply 
 
There are no constraint issues at the Wairoa point of supply. The 
contingency rating of the 110kV lines from Tuai is 57MW. The 
normal/contingency rating of the 2x 10MVA 110/11kV transformers is 
20/12 MVA. The maximum coincidental demand of the Wairoa network 
in 2005 was recorded as 11.66MW. After the application of load 

generation the maximum demand 

Wairoa issues and development proposals relate to sub-transmission 
and distribution assets only.  
 
reviously it was proposed that the ENL security for Wairoa GXP be 

reduced to from a C to a B1 classification. This would require only an 

control, Waihi generation and Mahia 
at Wairoa GXP is 9.3MW.  

P
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“n” level of security with 100% contingency capacity such that 75% of 
the load could be restored within 15 minutes, 90% within 3 hours and 
100% restoration dependant upon repair time. Optimisation of the 
Wairoa GXP to this security level would have halved the quantity and 
value of assets required and save approximately $40,000 pa in 
connection charges. It was proposed that the use of 1.5Mw of load 
control and 6MW of embedded generation, (5MW Waihi Hydro + 1MW 
Mahia Diesel) would compensate for the reduced service levels. 
his proposal has now been discounted as it would result in an 
nacceptable divergence from ENL’s security standards. Waihi Hydro 

only has 3 days storage capacity and cannot be relied upon to deliver 
MW on call. This was demonstrated in March/April 2002 when due to 

lack of rainfall Waihi was unavailable for evening peak reduction. 
Under the proposal should an event coincide with Waihi unavailability 
then a shortfall in contingent capacity would exist which could only be 
counted through the rationing of supply. The reduction of Wairoa GXP 
asset also would restrict the availability of capacity for growth. 
 
Under changes in the 2004 ODV Handbook the Wairoa 110kV assets 
which had been optimised to 50kV were required to be reinstated to 
110kV. This resulted in a 7.8%, ($71,000) reduction in ENL connection 
charges. 
 
 
 
Tuai Point of Supply 
 
Transpower supplies ENL via a single 110/11kV 10MVA transformer at 
Tuai. The maximum demand at this connection is 650KVA. There is no 
growth forecast for this connection. 

e this connection as it will allow 
removal of assets and create room within their switchyard. It has been 
proposed in the past that ENL be supplied from the Genesis 11kV bus 
at Tuai. 
Progress on implementing this proposal has stalled due to the 
requirement to resolve contractual issues between Genesis and Trust 
Power. 
There is also potential to supply this connection via ENL’s Tuai and 
Wairoa 11kV network segments as part of the long term development 
of Wairoa sub-transmission.  
 

T
u

5

 
Transpower is keen to rationaliz
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There is no schedule or cost pressure associated with rationalising the 
Tuai connection until Transpower signal that age based replacement of 
the 110kV transformer. 
 
 
Aggregation 
 
ENL has in the past presented a case for aggregation of demand at 
Gisborne and Wairoa to a single GXP at Tuai. If this were to happen, 
based of 2004 information the average of the 12 highest demands 
would reduce by 2.451MW. Based on ENL’s 2006/07 transmission 
charges this would result in a $157,000pa reduction in interconnection 
charges. 

Transpower has dismissed this proposal on the basis that it is not 
permitted by its pricing methodology. Potentially, current reviews of 
Transpower’s pricing may effect a change in this area. 

 

Transmission Conclusions 

Financial information relating to transmission development is provided 
 Section 6.12. 

 

o Completed negotiations with Transpower on the proposal to 
upgrade transformer units and enter into a New Investment 
Contract. Scheduled completion of the upgrade to be in late 
2006/07. 

o Have Transpower continue investigations into relieving 110kV 
line thermal constraints; (establish 60MW contingency rating). 

o Continue development of the option for a 3rd Tuai – Gisborne 
transmission line and GXP establishment at Patutathi. 

o Reinitiate discussions with Genesis regarding connection of Tuai 
to their 11kV bus. In parallel develop the option of connecting 
ENL Tuai and Wairoa network segments.   

o Pursue other valuation and optimisation issues, (e.g aggregation 
of GXPs). 

 
 

4.7.1.2 Sub-transmission Development  

in

 

Gisborne Sub-transmission 
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Within the urban Gisborne sub-transmission network previously 
identified demand growth triggers have been reached and associated 
investments have been made. In summary these are; 

- A second 5/7MVA transformer was installed at Mataw
2003/04 a

hero in 
s load exceeded 5MW. 

- The 12.5MVA Port substation was installed in 2003/04 to relieve 
pacity constraint (9.5MW) at Kaiti and 11kV network constraint 

neighboring substations, (Carnarvon, Makaraka, Matawhero) 
exceeded 12.5MW. 

- To relieve capacity constraint (12.5MW) at Carnarvon Street, the 
50kV City ring between Carnarvon and Port is was closed. This 
allows load to be shifted to Kaiti and Port substations. The closing 
of the ring was completed in 2005/06. 

- Replacement of under sized conductor on sections of the Gisborne 
– Makaraka 50kV interconnecting lines was completed in 2003/04. 

- 
ease in the short term demand to 6.5MW with 

 the urban Gisborne sub-transmission network. With 

 parts 
f the distribution system such as Matawhero, to accommodate 

forecast industrial load growth. Further development of the 11kV 

security or capacity constraints is 

ca
within the Gisborne CBD. 

- To provide n-1 security to Parkinson, Makaraka and Matawhero 
substations and relieve 11kV network constraints the 50kV ring 
between Parkinson and Matawhero is required to be closed. The 
closing of the ring will be completed in 2006/07. 

- A second 12.5MVA transformer was installed at Parkinson Street 
in 2004/05 as the contingency to support any one of three 

This increased the rating of the lines from 27MW (which had been 
reached) to the ENL standard for urban transmission of 36MW. 
The demand of JNL exceeded 5MW in 2004 and in 2005 they 
applied for an incr
long term projections in the region of 8MW. This load could not be 
supported from the 11kV network and Matawhero substation so a 
12.5 MVA substation has been constructed at JNL. 

 

Completion of the above developments in 2006 will result in the full 
development of
the concentration of loads restricted to blocks of less than 12MW, n-1 
security is provided without the requirement of dual transformers or 
large transformers in neighboring substations being needed to cover 
contingent events. Sufficient flexibility will therefore exist in key
o

network is ongoing but is only undertaken in response to meet firm 
load growth requirements. 

In the long term (20+ years) the ability to upgrade the urban sub-
transmission system to address 
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limited and will coincide with transmission constraint requiring a 3rd 
transmission line and new GXP.  

 

Rural Gisborne Sub-transmission 

Rural loadings are lower than the installed capacities of the sub 
transmission system. The daily load profile is reasonably flat, and 
there are few commercial and industrial loads.   

As the loads are relatively low growth is extremely sensitive to even 
ommercial developments. The ability to 

ovided by 
standby generation support. 

tter service, reduce zone 

NL’s has identified a project involving construction of a small Zone 
substation mid way between Tolaga Bay and Kaiti substations to 

Wainui 
on feeder had sufficient 

capacity to support Tolaga Bay wi

n 
 is 

, 
ubtransmission and distribution development relating to the current 

small subdivisions or c
accommodate growth too far out from the substations is also limited. 

From an economic viewpoint, high levels of sub transmission 
investment made in this area cannot be justified, but long distances 
require high voltage and bulk supply has to be concentrated.  Security 
provision would therefore normally require large, redundant assets.   
ENL has adopted a design approach where security is pr

This approach has the potential to deliver be
substation asset investment, and avoid 11kV network reinforcement 
cost.  Actions undertaken as a result of the installed generation in 
2003 have included removal of high maintenance 2nd transformer 
banks and replacement of outdoor switchyards with indoor 11kV 
switchboards providing room for generators on existing sites. 

 

Whangara Substation 

E

eliminate the capacity constraints caused by the slow growth of 
beach. In the past Kaiti Substation’s Dalt

thout the need for the generator 
currently located at Tolaga Bay substation. The proposed wind farm 
project for Mokairau incorporates injection of load into the Kaiti-Tolaga 
11kV network which would eliminate the constraint. If the generatio
project does not eventuate, construction of the Tatapouri substation
forecast to be required 2013 - 2015.  

Close consideration of coordination between the Generation
S
constraint is required and minimal work is currently undertaken as 
needed while investigation work and monitoring is continued. 
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Ngatapa Substation 

Patutahi via the 11kV network 
nd supported by a 1MW generator to enable regular maintenance on 

 

kV, 
ack to 50kV has been considered. 

The Ngatapa Substation has also been identified as requiring 
significant renewal work following assessments of the age and 
condition of a majority of the assets at the site. 

ation at Matawai and rebuild of 
gatapa substation, ENL plans to renew the Ngatapa substation and 

kV line from the end of the Ngatapa feeder to 
ting 50kV line route. The cost of the 11kV line 

hile being close to the value of a new substation at Matawai will not 
ements of Matawai but will provide 

e additional benefit of capacity support to the Puha substation. 

 transformer is not fitted with on load 

s occurring 
when demand exceeds approximately 800KVA.  The Mahia Voltage 
Profile chart below shows the instances of when the 11kV voltage at 
M  below

Demand requireme
dairy farming at Mahaunga and beach property subdivisions
c te of growth is forecast to continue due primarily 
c  sub mand requiremen
xceeded the capacity of the Mahia transformer and are very seasonal 

in nature. This is illustrated by the Mahia Load Profile chart. It is 

The Ngatapa substation has been identified as a key site in terms of 
location to provide security and support to the Matawai area currently 
supplied from Puha substation. 

Currently Puha substation is linked to 
a
the ageing transformers. The Matawai area is exposed in terms of 
ENL’s security standard and by the single 11kV line from Puha to 
Otoko hill run over rugged inaccessible terrain. To overcome this issue
installation of a Zone substation at Matawai combined with conversion 
of the 50kV line from Otoko to Matawai, currently operating at 11
b

To avoid the costs of both a new subst
N
construct a section of 11
Otoko Hill under the exis
w
only provide for the security requir
th

 

Wairoa Sub-transmission 

Wairoa sub-transmission issues relate to capacity constraint at Mahia 
and capacity availability for the forecast Wairoa CBD growth. 

Mahia 

Mahia is currently supplied at 11kV from a 33/11KV 1.5MVA 
transformer at Blacks Pad. This
tap changing capability. This coupled with the length of the 11KV line 
and current conductor size results in voltage stability issue

ahia is  limits. 

nts at Mahia have increased due to the growth of 
. The 

urrent ra to 
ontinuing division activity. To date de ts 

e
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expected that over time this seasonality will not be as evident as more 

d voltage 
stability issues. 

people take up permanent residence at Mahia.  

Increasing demand requirements also result in increase

Mahia Voltage Regulator Voltage Profile
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Mahia Load Profile
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Since 2002 a generator has been installed and operated at Mahia 
rcome capacity and voltage 

issues. However with the level of demand growth forecast to increase 
at Mahia and the expected change in demographics it is expected that 
the generator solution is limited to a maximum of 2 to 5 years. 

ill 
 

is 
pproximately 6.5km to Opoutama 

and establishing a small zone substation. The substation would 
comprise of a 2.5MVA transformer fitted with an on load tap changer. 

It is proposed that the current 2.5MVA transformer located at Wairoa 
which supplies the Mahia 33kV line, would be relocated to the new 
zone substation and a new 12.5MVA transformer would be installed at 
Wairoa. This project is scheduled for 2006/07. 

The cost of this option is estimated at $1.5 mill. As this expenditure 
will result in little additional returns to ENL and additional financial 
contribution is being sourced from the developers in the form of 

during high demand holiday seasons to ove

Investigation has shown the upgrading of the 11kV Mahia network w
not be sufficient to resolve current issues and accommodate increasing
demand requirements. The optimum solution is to relocate the Mahia 
transformer closer to the load source and increase its capacity. Th
involves extending the 33kV line a
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contributions linked to the capacity being developed and their specific 
requirements. 

 

d 
have a significant influence on the Wairoa 11kV 

 
 at 

m demand increase to 
forecast 
y of the 

ncreased demand 
ll 

V.  
 
 
 

oa growth including sawmilling. 

tra development 
 e first stage 
 d

AFFCO & Wairoa CBD 
 
AFFCO’s current approximate maximum demand of 4MW is 35% of the 
total maximum demand (11.6MW) of the Wairoa network. Loa
increases at AFFCO 
network as a whole. AFFCO is currently supplied at 11kV from Kiwi 
substation. The maximum capacity limit of this supply is 5MW, after
this limit is exceeded the supply to AFFCO will be required to be
33kV. 
 
AFFCO have advised that in the medium term, (5 to 7 years) 
expansion of their plant may result in a maximu
6.5MW. Also new load associated with sawmilling in Wairoa is 
in the medium term will take the current contingent capacit
11kV network supplied from Kiwi substation.  
Potentially opportunities exist to meet specific i
increases, (e.g. AFFCO) through embedded generation. EIL/ENL wi
investigate these opportunities. 
 
The long term option for the sub-transmission development of Wairoa 
is that the current 110/11KV GXP supply be replaced with 110/33K
An interim step is that in the medium term AFFCO is supplied at 33KV
and the 50KV Waihi line is converted to 33KV and connected at Wairoa
instead of Kiwi. This will restore contingent 11kV capacity to Kiwi and
be available to supply other Wair
 
The medium and long term options for sub- nsmission 
in Wairoa are shown on the following schematics. While th
of evelopment is underway it should be noted that the final stage is 
still very much at the investigation stage. 
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4.7.1.3 Generation Development 
Investment in generation e iness diversity option 
as well as being a least cost subs
and/or sub-transmission investment.  

 

by EIL pres
titute for expensive transmission 

nts a bus
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The following daily load profiles show how the use of ENL’s existing 
embedded generation when operated in conjunction with load control 
can effectively manage peak load periods creating a flat daily profile. 
These profiles indicate that there is little scope for additional peaking 
generation benefiting the ov ll demand side management of the 

 base load generation opportunities is the 
referred method to minimise further transmission and 

 investment. 

era
assets. The contribution of
p
subtransmission
 
 

Wairoa Typical Daily Load Profile April
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Gisborne Typical Daily Load Profile April
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Gisborne Typical Daily Load Profile August
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Gisborne Typical Daily Load Profile December
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A review of alternative generation schemes previously investigated on 
the East Coast is being undertaken. The various schemes investigated 
included Hydro, Wind, Biomass and Co-generation (utilising natural 
gas). This review is being carried out in order to assess the viability of 
previously investigated generation options with regard to the 
increasing cost of energy and identify those worthy of further 
investigation 

s on going at a number of sites throughout the 
the 

t 
 

work 

dertaken at Mokairau, Makarori and 

f resource 
 

nt 
 

coast.   

 
 
Wind  
Wind monitoring i
district. Several sites show potential; however lack of proximity to 
existing distribution network is a general issue. Another issue is tha
should significant development of wind generation occur, further base
load generation would have to be introduced. This is to ensure net
stability and provide contingent capacity support.  
 
Monitoring is currently being un
Whakapunaki. Of these sites only Mokairau has shown any real 
potential, but the site has significant constraints in terms o
consenting issues. The 30m mast from Mokairau is due to be moved to
Turihaua to commence monitoring there. This site has significa
potential as it is higher then Makarori and in close proximity to the
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Potential also exists at Mahia with landowners interested i
establishment of monitoring on a site adjacent to the new 33kv line.
 

n the 
  

ed at 
pply developing large scale industry with both 

nt are 

hero has 
been completed. This report identifies an economic line within which 

report 
h sidue collection is viable.    
 
Hydro  
In the 1970s and 80s a number of potential hydro schemes on the 
East Coast were investigated by Eastland Energy. With changes in the 
economic environment with respect to generation EIL is currently 
reviewing these investigations. 

In addition to its own investigations, EIL is liaising with private 
investors who have identified other potential hydro schemes within the 
Gisborne and Wairoa regions.  
 

de the possibility of increasing 
e 

wall. Initial 
mic at 

 
Gas Co-generation 
Investigations into Gas Cogeneration have shown it to be uneconomic 
without an process heat off taker. There are also significant constraints 
on the regions gas supply, limiting any generation to around 6MWe. To 
make this type of generation cost effective it is imperative that an 
industry capable of utilising the process heat is found (e.g. timber 

in this area.  

ustomer installed Standby generation 

ome opportunity exists for ENL to utilise customer installed standby 
eneration as peaking plant. This opportunity is however limited as 

Biomass Generation 
A proposal to install a biomass plant using waste from forestry and 
timber industries is being investigated. The plant would be sit
Matawhero and would su
electricity and process steam. The potential outputs of this pla
yet to be determined and will be based around the requirements of the 
mill operators. 
A study into residue volumes and delivered price at Mataw

residue could be delivered to a bio-mass generation facility. The 
as indicated some level of forest re

  

Waihi Power Station improvements inclu
the storage capacity of the dam by dredging sediment from the lak
floor, and/or by raising the height of the existing dam 
investigations have proven both these proposals to be unecono
this time.  

drying). Further work is been undertaken 
 

C

S
g
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few industrial customers in the region have at this time felt it 
necessary to make provision for or invest in security of supply.  Two 
xceptions are Gisborne Hospital and the GDC Water Treatment Plant. 

iew of t ability of these generators for use in a peaking role
ntly b

en

ve edded within its existing 
s wo

f smission and distribution 
s. 

. Improvement of the security of supply levels within the network. 

. Provide investors in forestry processing with forward energy price 
certainty, thereby providing stimulus for regional growth. 

 m  energy needs. 

 has identified and continues to research real opportunities 
bedde  will be potentially stalled 

f th ity Industry 
t 1

es  from trading in electricity 
edge instruments. This impacts on the economics of lines companies 

investing in embedded generation in that it prevents the sale of output 
directly to customers and the associated capture, (and sharing with 
customers) energy retailer margins.  
 
b) The Arms Length Rule which requires complete separation of lines 
and generation businesses with respect to governance, ownership and 
management. This requirement which makes investment decisions at 
the least difficult also prevents the capture of synergy gains of having 
one governance and management structure for both businesses. 
 
ENL has raised its concerns with the appropriate regulatory agencies 
regarding how the EIRA inhibits its potential investment in embedded 
generation and continues to lobby for change.  

4.7.1.4 Distribution Development

e
A rev he suit  
is curre eing revisited. 

 

Impedim t to ENL Investment in Generation 

For ENL in stment in generation emb
network
 

uld provide the benefits of; 

. Deferral o comparatively expensive tran
upgrade

. Assist to eet the nations ever increasing
 
While ENL
for em d generation, investment
because o e following two key provisions of the Electric
Reform Ac
 

998, (EIRA); 

a) That lin  businesses are prevented
h

 
 

Conductor Upgrade 
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as 
aused 11kV capacity constraints either in terms of demand or more 

commonly in terms of voltage stability over distance. For feeders 
selected for duty as tie feeders providing contingency capacity to other 
feeders/substations there is a need to maintain spare capacity. In 
many cases there is limited or no contingent capacity remaining. In 

ncorporates a 

1kV Line upgrades specifically identified are as follows… 

Section 4.4.3 of this document identifies when growth will or h
c

most cases the justification for the identified projects i
 that has not been included in the renewal renewal component

projections. Refer section 5.4. 

1

Year Action Cost 

2006/07 Mahia – township 5km 150,000 

2006/2007 Matawhero-Muriwai feeder 4km 135,000 

2009/201  0 Dalton Feeder Moana Rd Bypass 1.4km 98,000

2008/2009 Ngatapa to Otoko Hill 8km 250,000 

2011/2013 Reinforce  Cricklewood Spur 390,000  13km 

 

 

From 2007/08 an allowance of 1.0km p.a. @ $90,000/km is made for 

 

 

 

 

 

11kV Cables
the next 10 Y

 

growth triggered routine 11kV line network extension. 

 that need to be upgraded for growth and security within 
ears are indicated below. 

Year Location 
Existing 
Size New Size  Length Cost 

2006/07 Childers Disraeli Corner 95mm Al 185mm Al 50 $60,500 

2006/07 Roebuc n Corner 70mm Cu 300mm Al 50 $60,500 k Rd Palmersto

2006/07 Roebuck Rd Bridge 70mm Cu 185mm Al 350 $70,000 

     $191,0000 

      

2008/09 Carnarvon Sub to Childers Rd x 2 70mm Cu 185mm Al 280x2 $112,000 

2012/13 Plunket Sub to Ormond Rd (Peel St Bridge) 70mm Cu 300mm Al 320 $67,200 
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     $259,200 

      

2010/11 City Feeder (Carnarvon-Pac'N'Sav) 70mm Cu 185mm Al 525 $105,000 

2011/12 Kahutia arry) 70mm Cu 185mm Al 1100 $220,000  St Feeder (Carnarvon-B

     $325,000 

      

2007/08 Reads Quay to Inland Revenue Sub 70mm Cu 300mm Al 290 $60,900.00 

2007/08 Inland Revenue Sub to Plunket Sub 95mm Al 300mm Al 330 $69,300.00 

     $130,200.00 

      

2013/14 Weigh Bridge to Hirini St 95mm Al 300mm Al 370 $77,700.00 

2014/15 Oak to Stout 70mm Cu 300mm Al 375 $78,750.00 

     $156,450.00 

      

2007/08 Port New Rd (External Funding)  300mm Al  - 

 

 

0/km is made for growth 
xtension. 

t redevelopment in the area, (CBD expansion, motel 

nd uble circuit overhead lines has 

Also as the circuit provides a link between Makaraka, Parkinson and 
arnarvon zone substations, capacity is being increased from 4MW to 

alt

he project is summarised as follows… 

An allowance of 1.0km p.a. @ $200,00
triggered routine 11kv cable network e

 

 

 

Gladstone Rd Project 

The existing high profile line on the main arterial route into Gisborne 
City has aged to a point where replacement is due age deterioration. 

Significan 
developments and in-fill housing) has changed the loading and 
required security requirements; hence installation of a single 

erground circuit replacing the dou
been selected as the appropriate solution in this case.  

C
7MW. The project includes  switchgear installation, 11kV/LV cable 

erations and line work. 

T

YEAR ACTION ESTIMATE 
$ 

20 Charmers Rd to Lytton Rd, 0.8km (complete) 250,000 05/06 

2006/07 Lytton to Stanley Rd, (0.95km) 400,000 

2007/08 Stanley Rd to Roebuck Rd, (0.9km) 500,000 
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defer investment in demand side growth, options for development of 
the load control system have been considered. 

ENL’s load control system includes a significant amount of outdated 
pilot control. This is a hardwired cascaded relay system that has high 
maintenance costs. Because it can only support one control option and 
cannot be tailored to different loads, it fails to capture the entire 
controllable load on the network. 

As a consequence of less effective control, there is less incentive for 
consumers to invest in energy storing appliances. The use of pilot 
control and lack of choice in controlled products is a primary influence 
for a peaky load profile, which is predominantly domestic load-driven. 

There are no night-store heater tariffs available on the ENL network, 
appliances which are a major component of other networks 
controllable load base. Without products that are tailored to, for 
example, hot water cylinders of different sizes, there is no incentive to 
install storage capacity. 

Removing the pilot system and substituting ripple control can give 
consumers a choice of any 3 control options from a selection of up to 
20.  This is a 10 year program which is currently into its 6th year.  

The potential exists to capture an additional 4MW of controllable load. 
Timing is an issue in that 70% saturation of ripple control is needed 
before benefits are likely to be realised. Change cannot be accelerated 
to less than 4 years because ultimately it is limited by the household 
appliance life cycle. 

Control in the non-domestic sector is at present virtually non-existent. 
Other networks offer controlled products specific to dairy sheds, 
irrigation and freezer loads. A further option that can be offered to 
businesses is supply with lower security levels, for example, a “first off 
– last on” priority load control product for non-essential load such as 
air-conditioning. 

Since ENL is dependent on retailers passing through pricing to 
consumers, there is a major barrier to optimise load control.   
Concerns in the industry over this perceived lack of retail sector 
maturity are likely to be addressed at some point.   

Wairoa has a particular problem due to the frequency selected for its 
ripple control system.  High frequency signals have difficulty 
propagating through networks and therefore control is very unreliable 
for approximately 30% of the Wairoa load, (mostly rural/remote).  The 

Development of Load Control System 
Identified as an opportunity to optimise network performance and 
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potential for 2.5MW of controllable load, or t e  of one 
machine running at Waihi, exists at Wairoa. Load control development 
in Wairoa is further complicated in that the incumbent energy retailer 
owns the signal receiving equipment installed at customer’s premises. 

Summary of Actions 

• Acquire spares 2006/07             

• Install 2nd Injection point 2008 – 2011        $200,000 

• Continue phasing out of pilot control and substitution with a better 
range of ripple control products. ($250,000 until 2010/11) 

• Achieve better co-ordination of storage heater control and peaking 
plant operation.

• Investigate the installation of a new lo  control p n ence 
changing the load control frequency at Wairoa. This require the 
replacement of signal receivers which are owned by y ilers 
and installed in customers premises.  
Liaise with large energy retailers/customers on opportunities to 
implement dema de ma nt. Develop pricing incentives to 
encourage this. 

wer t orrecti
ntifi s opportunity to optimise network performance and 
er in tm t in capa  up
e ction have been considered. 

e or in m u eas of ne ork o ction 
ul pacity   Gisbo bu y a im tely 
 e resu a ate po g o tan  f  
n ors. 

 

The approaches to addressing this are… 

• Installations can be inspected and customers notified of the need to 
add capacitors/correction.  This would require contracting an 
inspector for a 12 month project but it avoids the cost of funding 
the correction. The most effective approach for dealing with non-
compliance is one of penalty payment via pricing rather than 
attempting disconnection.   

 

• Selected feeders can be corrected in bulk via the installation of 
static capacitors. This option is not suitable on tie feeders or areas 

he
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with significant controllable load, hence is restricted to rural feeders 
 losses exceed 5%.  

 can also be argued that it is more economically efficient for the 
community to pay for losses than to fund capital expenditure 
particularly on rural feeders with poor economics. However in ENL’s 
case where transmission is constrained the value of reducing losses 
can be measured against: 
 
1) The cost of kWh of avoided transmission 
2) The cost of new investment to increase capacity 
 
Networks also have an obligation to manage their networks to good 
industry practice.   
 
While voltage problems are not widespread on the network they do 
exist.  An indicator of high losses is voltage sensitivity to load 
regulation.  These issues are regularly evident in the following areas 
within ENL’s network. 
 

 Frasertown-Raupunga ring 
Essentially distance is beyond the capability of 11kV 

where loads are less than 400KW. And
 

• Additional capacitance could be installed at the Transpower 
substation but this is the most expensive option and does not 
realise the benefit of reduced network losses.     

 

Network Loss Reduction 
Distribution network companies do not suffer a cost penalty for high 
losses.  Hence there is little investment signal for reducing losses. This 
would imply that if voltage standards can be maintained then it is a 
valid commercial approach to minimize capital upgrades by not 
maintaining low loss levels. 
 
It

reticulation and sub transmission support is required. 
 

 Mahia 
A large seasonal load at the end of the feeder suggests 
conductor reinforcement and sub transmission extension is 
required. 
 

 Matawai 
Load, distance and voltage contribute to marginal performance. 
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 Whangara 
The long distance between Kaiti and Tolaga substations 
combined with high growth at Wainui is exceeding the 

kly become unsatisfactory. 

When designing new or replacement networks the following loss 
tandards are applied. 

conductor capacity and the Tatapouri voltage regulator limits.  
 

 Ormond 
Load, distance and voltage contribute to marginal performance 

 
While losses are higher in certain other locations the number of 
supplies affected is small and load diversity may mitigate this to some 
degree.  If the areas identified above were to see significant load 
growth, voltage performance would quic
 

s
 
 
 Design % Max. % 
Sub transmission Lines 1 2 
Zone Transformers 1 2 
Distribution Lines 2 5 
Distribution Transformers 2 4 
LV Distribution 3 6 
TOTAL     9%  19% 

Non-network losses 
  

Service Line  3%  
Metering 2%  
Installation 3%  
TOTAL 8%  

 
 
Loss Analysis 

tem lo %. This is c the 

here is considerable diversity in losse nts and in load (of 
which loss is a function). 
 
Old zone transformers offer the greatest opportunity to reduce losses 
on ENL’s network.  There are 4 banks of 4 single-phase units on the 
network.  These transformers have losses in the order of 6% as a 
result of the following factors: 
 
 High loss iron (all pre-1964 development using steel alloy). 

e iro  
 

 
ENL’s total sys sses are 8.2 onsidered to be in 
medium to high quartile.  Compared to the standard it shows that 
t s in compone

 4 separate units contain mor
Sub-optimal load. 

n to magnetize.
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In all cases savings in losses (valued at transmission cost only) and 
reduced maintena ifies replace modern 3-phase IMP 
units within a 5 year pay-back period.  During 2001 dual transformer 
banks were eliminated at all rural sites except Patutahi. 
 

nce just ment with 

Location Capacity MW Losses kW Value p.a. $ 
Tolaga T1    5 300  40,000
Puha T1    5 300 40,000 
Patutahi T1    5 300 40,000 
Patutahi T2    5 300 40,000 

 
 

  Substation Fe
Load Losses 

eder KVA KVA % Losses 
0101 Te Araroa AWATERE 16 10%165

0102 Te Araroa HICKS BAY 228 24.7 11%

0103 Te Araroa OA 4 2%TE ARAR  191

0201 Ruatoria RUATORIA 6%472 28

0204 Ruatoria MAKARIKA 24 11%212

0206 Ruatoria TIKI-TIKI 0 23 5%42

0301 Tokomaru Bay INLAND 8%136 10.2

0302 Tokomaru Bay SEASIDE 237 8.3 4%

0304 Tokomaru Bay MATA RD 527 59 11%

0401 Tolaga Bay TOKO-TIE 0 0   

0402 Tolaga Bay TOWN 159 1 1%

0403 Tolaga Bay 305 23 8%ROTOTAHI 

0404 Tolaga Bay TAUWHARE 53 56 16%PARE 3

0501 KAITI HERSCHELL 9 2% 576

0502 KAITI DALTON 1257 59 5%

0503 KAITI TAMARAU 2117 51 2%

0504 KAITI WAINUI 22 2%1241

0505 KAITI DE LATOUR 2857 52 2%

0506 KAITI WHANGARA - - -

0601 CARNARVON KAHUTIA 2000 39 2%

0602 CARNARVON CITY 40 2%2390

0603 CARNARVON WATTIES 92 7%1320

0 ON AC ST 900 33 4%604 CARNARV ANZ

0605 CARNARVON CHILDERS R 2207 70 3%D 

0606 CARNARVON AWAPUNI RD 870 30 3%

0607 CARNARVON GLADSTONE 2320 37 2% RD 

0608 CARNARVON ABERDEEN R  2570 48 2%D

0701 PARKINSON LYTTON RD 7 36 2% 156

0702 PARKINSON WILLOWS R 1157 30 3%D 

0703 PARKINSON ELGIN 1999 47 2%

0704 PARKINSON JNL 4076 234 6%
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  Substation Fe e
Losses 
KVA % L

Load 
ed r KVA osses 

0705 PARKINSON INNES ST 225 5 2%
0802 MAKARAKA CAMPION - - -
0803 MAKARAKA NELSON RD - - - 

0804 MAKARAKA HAISMAN RD - - -
0805 MAKARAKA HMERE - - -BUS RD 

0902 PATUTAHI LAVENHAM R  18 4%D 475

0903 PATUTAHI WAIMATA %650 33 5

0905 PATUTAHI MURIWAI 536 26 5%

0906 PATUTAHI TE ARAI 32 11%284

1001 PEHERI W O KURI 4 6 4%15

1002 PEHERI PARIKANAPA 20% 50 9.8

1003 PEHERI TINIROTO 157 24.8 16%

1004 PEHERI TAHUNGA 12 19%62

11 NGATAPA Total Substation 377 44 12%

1201 PUHA WHATATUTU 34 9% 365

1202 PUHA KANAKANAI 23 9%A 270

1203 PUHA TE KARAKA 195 10 5%

1204 PUHA TAWAI 629 81 13%MA

20 TUAI Total Substation 1000 95 10%

2003 TUAI RUAKITURI 460 69 15%

3101 WAIROA RAUPUNGA 126 12%1057

3102 WAIROA FRASERTOW 540 85 16%N 

3103 WAIROA AWATERE 300 6 2%

3 RKS 157 26 17%201 KIWI BRICKWO

3202 KIWI AFFCO 4%3248 120

3203 KIWI NUHAKA 45 6%811

3204 KIWI BOROUGH ONE 1192 139 12%

3205 KIWI BOROUGH TWO 1006 50 5%

3401 TAHAENUI MORERE 300 31 10%

3301 BLACKS PAD MAHIA 90 12%700

 
Despite losses being high in terms of percentage, on some rural 
feeders the cost of re-conductoring i
other reasons or attended to as part of a  

the fo f static capacitors is a viable option on rural 
feeders where: 
 
 Losses exceed 5% 
 Loads are less than 400kVA 

Losses exceed 27kW 
 

r of $10,000 per site.  They 
re not suitable on tie feeders or areas with significant controllable 

s prohibitive unless needed for 
 renewal program.  Reactive

support in rm o

 

Capacitors are expected to cost in the orde
a
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load. In urban areas bulk correction at Transpower’s connection is 
considered more effective. 
 
In summary, approximately 7 feeders on the network are considered 
suitable for the application of reactive compensation by capacitors.  
However there is currently no commitment to this option as distributed 
generation strategies are being implemented which will provide for 
voltage support, reducing losses at high load times. 
 

While ENL does not bear the cost of network losses it does bear cost of 
increased demand and transmission upgrade if losses are significant.   

Reducing ENL losses is a relatively expensive although justifiable 
ption for gaining 1MW of transmission capacity. Economics favor 

lacement is due. Both Puha and Tolaga only 

wenty percent of ENL distribution lines are considered uneconomic. 
dica d the duce value 

anagement of uneconomic l  it expects ion to 
aintain supply to be extended beyond the current horizon date of 
013.  

re verage 
 maintained 

ed to 
depreciate to an average remaining life of 13 years by 2011.  

aintained at this level via a 
st, service line handover and cost 

contribution strategies. Alternative energy supply solutions are also 

o
concentration on reduction of losses contributed by the older zone 
transformers on the system. 

There are 4 x 5MW banks of single phase transformer units located at 
Puha, Patutahi and Tolaga.  Two of these banks are at Patutahi and 
will be reduced to one when the Matawhero – Parkinson 50KV ring is 
complete and age rep
require 2.5MW transformers.   

These old transformers have high loss iron, are not loaded at peak 
efficiency, and twice the iron in their magnetic circuits compared to a 3 
phase unit. Consequently they are costing about $30,000 p.a. each in 
excessive iron losses. This saving alone would pay back their $700,000 

tal replacement in less than 10 years.   to

 

Uneconomic Rural Lines 
T
Calculation of value objectives has in te  need to re
in remote and rural areas. ENL has developed a strategy for the 
m ines as the obligat
m
2

Assets classed as rural will be allowed to dep ciate to an a
remaining life of 13 years by 2009. The assets will then be
at this level. Assets classed as remote will also be permitt

Following this the lines will be m
combination of renewal at lower co
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expected to be part of the economic outcome. These tactics in the 
medium term partly address the issues regarding levels of renewal 
investment discussed in Section 5.4. 

Renewal of the remote assets at a lower cost design solution can be 

ltages has 
been considered. The most economic solution for the terrain on ENL’s 

ngle wire earth return. However other 
elecom interference 

n  single phase 11kV is the most practicable in terms of a 
iable and sustainable solution.  

tion to single phase construction, the actual cost of 

cost approximately three times as much to maintain as asset in 
ssets have near nil operating costs for 

pproximately 20 years. These factors make such replacements an 

nder the Targeted Control Regime to recover costs via 
pecific price schedules. ENL is continuing to discuss and negotiate 

urther detailed work is required before this expenditure can be 
approved and the program developed for inclusion in work plans 
beyond 2011. 

achieved via reduction to single-phase in place of 3-phase 
construction. 

Investigation of a number of construction options and vo

network appeared to be 22kV si
factors including new easement negotiation, t
issues, and re-insulation costs, have now been considered and suggest 
co version to
v

Because the ODV already assumes optimization of the existing 3 phase 
construc
maintaining the existing construction standard is far greater than the 
return permitted on an optimized asset. This is compounded by the 
fact that the assets in question have exceeded their economic life and 

optimum condition. New a
a
economic proposition. 

300km of network in the Gisborne region in uneconomic zones has 
provisionally been identified as suitable for conversion. 
 

 should be noted that: It

- A number of low consumption supplies would be disconnected (at the 
customer’s option) 

- Service line costs will remain the customers’ responsibility. 

- Some customers will face additional costs of replacing 3 phase 
motors with single-phase motors. 

Preliminary communications indicate that customer contribution 
options to fund the rebuild work are unacceptable. In addition there is 
no mechanism u
s
with regulatory authorities on an appropriate mechanism to address 
the viability of having uneconomic lines. 
 
F
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4.7.1.5 Development Co-ordination 
Capacity and security constraints impact different components of the 
transmission and distribution system and vary with growth 
expectations.  Growth cannot be excluded at transmission level 

as the ability to outstrip the best laid development plans.   

ll be required to 

d supports the 
r

where possible implemented incrementally so that adjustments can be 
ade in response to changing circumstances. 

7

because it h

In the future a high degree of co-ordination wi
plement approved transmission, sub-transmission and generation im

options so that investment is complimentary an
t ategic objectives.  Also it is preferable that development options are s

m

4. .2 Development program 
 

jor in re 

 
 
 
Expenditure forecasts based on the options considered for ma itiates a
given below 
 
Year Action Cost 

XP TX Upgrade $4,500,000 

006 -2008 Gladstone Road $900,000 

$1,500,000 

apa  $700,000 

unknown 

2013 - 2015 Whangara Zone Substation 2.5MW $850,000 

33kV Supply & Rationalistion $3.0mill 
rd ill 

mill  

$850,000 

mill 

,000 

0mill 

201 $500,000 

2006/07 Gisborne G

2

2006/2007 Mahia 2.5MW ex-Wairoa, 33kV Line & Upgrade Wairoa to 12 MW 

2006-2008 Upgrade 2.5MW T1 Ngat

2009/10 Tuai – Gisborne 110kV Line – Thermal Upgrade 

2017/18 Wahi/AFFCO/Wairoa  

2020 Tuai – Gisborne 110kV Line Reconductor & 3  60MVA TX $10 - $20m

2020 Tuai – Gisborne 3rd 110kV Line & new GXP Patutahi $65

2014/2015 T1 2.5MW and new sub at Tatapouri 

2016/2017 T1 12.5MW and new sub at Mangapapa $1,200,000 

2009 Biomass generation Provision $70

As needed Connection of Customer installed Generation Provision $50

2010-2011 Mokairau Generation Provision $2

5-2017 Transformer Patutahi Provision 
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5. Managing the assets lifecycle 

All physical assets have a lifecycle, and ENL’s electricity assets are no 
exception. This section describes how ENL manages its assets over the 
ntire lifecycle from “conception” to “burial”. 

 

e

5.1 What is the lifecycle of an asset 
 
The lifecycle of an existing asset is outlined in Figure 5.1(a) below…  
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Table 5.1(b) below provides some defini ion fo eyt s r k  lifecycle 

Table 5.1(b) – Definition of key lifecycle activities 

activities… 
 

 
Activity Detailed definition 

Operations Involves altering the operating parameters of an asset such as closing a switch 
a voltage settin lve any physical change to the asset, 

. In the 
tting the 

 

or altering g. Doesn’t invo
simply a change to the assets configuration that it was designed for
case of electrical assets it will often involve doing nothing and just le
electricity flow. 

Maintenance Involves replacing consumable components like the seals in a pump, the oil in 
he contacts in a CB. Generally these components will be 

designed to wear out many times over the assets design lifecycle and 
ay be a 
 in that 
but not 

horten the assets life. 
 

a transformer or t

continued operation of the asset will require such replacement. There m
significant asymmetry associated with consumables such as lubricants
replacing a lubricant may not significantly extend the life of an asset 
replacing a lubricant could significantly s

Renewal Generally involves replacing a non-consumable item like a pole or transformer 
with a replacement item of identical functionality (e.g. strength, capacity). 
Such replacement is regarded as a significant mile-stone in the life of the asset 
and may significantly extend the life of the complete asset (e.g. the section of 

 longer 
a, regulatory requirements or safety 
ot support conductor design load, new 

regulatory standards for earthing, new safety requirements for switchgear 

nt 1 of 
2(b)) because assets will generally wear out before they become too 

small. 
 
The most typical criteria for renewal will be when the capitalised costs of ops 
and maintenance exceed the cost of renewal (including any loss of availability). 

ical advances that generally make it 
impossible to replace assets such as SCADA with equivalent functionality, and 
creeping regulation that make certain assets (e.g. compressed air vessels over 
100psi) unviable. 

line and poles).  
Renewal also includes the replacement of components or items that no
comply with initial design criteri
standards.(e.g. a rotten poles cann

operation) 
Renewal tends to dominate the CapEX in low growth areas (Quadra
Figure 4.1.

Key issues with renewal are technolog

 
Up sizing Generally involves rep- lacing a non-consumable item like a conductor, busbar or 

transformer with a similar item of greater capacity but which does not increase 
). 

 
the network footprint ie. restricted to Quadrants 1 and 2 in Figure 4.1.2(b

Ext Involves building a new asset where none previously existed because a location 
eeded eg. building several spans of line 

ng line. This activity falls within Quadrants 
3 and 4 of Figure 4.1.2(b). Notwithstanding any surplus capacity in upstream 

. 
 

ensions 
trigger in Table 4.1.3(a) has been exc
to connect a new factory to an existi

assets, extensions will ultimately require up-sizing of upstream assets
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Retirement Generally involves removing an asset from service and disposing of it. Typical 

t he ger required. 
me hin

guidelines for retiremen will be w n an asset is no lon
nt with not g”. Retirement can be considered “replace

 

5.2 Operating the assets 
 
As outlined in Table 5.1(b) operations predominantly involves doing 

fl  from the GXPs to 
 

a trigger point is exceeded (however the workload arising from tens of 
thousands of trigger points is substantial enough to merit a dedicated 

 Figure 5.1(a) the first efforts to relieve 
xcursions beyond trigger points are operational activities and may 

• Activating fans or pumps on transformers to increase the cooling 
rate. 

able 5.2(a) outlines the key operational triggers for each class of 

emand triggers, they may not always eg. an overhead conductor joint 

nothing and simply letting the electricity ow
consumers’ premises year after year with occasional intervention when

control room). As outlined in
e
include… 
 
• Operating a tap-changer to correct voltage excursions (which 

generally occurs automatically). 
 
• Opening and closing ABS’s or RMU’s to relieve an over-loaded 

asset. 
 
• Opening and closing ABS’s or RMU’s to shutdown or restore power 

(which can be either planned or fault related). 
 
• Operating load control plant to reduce demand. 
 

 
T
ENL’s assets. Note that whilst temperature triggers will usually follow 
d
might get hot because it is loose or rusty rather than overloaded. 

Asset management plan Page 180 of 305 
 



 Managing the assets lifecycle 

Page 181 of 305 

Table 5.2(a) – Operational triggers 
 
Asset  category Voltage trigger Dem d trian gger Tem at gper ure tri ger 
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5.3 Maintaining the assets 
 
As described in Table 5.1(b) maintenance is primarily about replacing 
consumable components. Examples of the way in which consumable 
components “wear out” include the oxidation or acidification of 
insulating oil, pitting or erosion of electrical contacts, and wearing of 
pump seals. Continued operation of such components will eventually 
lead to failure as indicated in Figure 5.3(a) below. Failure of such 
components is usually based on physical characteristics, and exactly 
what leads to failure may be a complex interaction of parameters such 
as quality of manufacture, quality of installation, age, operating hours, 
number of operations, loading cycle, ambient temperature, previous 
maintenance history and presence of contaminants – note that the 
horizontal axis in Figure 5.3(a) is not simply labeled “time”. 
 

B

Prob. of failure

Parameter 
influencing 

failure

Figure 5.3(a) – Component failure

Op  timing of 
m ends on 

timum
tce dep

need to avoid failure 

A

C

 

rmed will be determined by the 
 fail e. F ce the need to avoid failure of a 15kVA 

ing  consumer is low, hence it might be 
re 5.3(a) whilst a 50/11kV substation 

transformer may only be operated to point B due to a higher need to 
se of, say, turbine blades in an aircraft 

even the slightest probability of 
failure hence the blades may only be operated to point A. The obvious 

ith avoiding failure is the increased cost of labour and 

 
Exactly when maintenance is perfo
need to avoid ur or instan
transformer supply a single
operated out to point C in figu

avoid failure. In the extreme ca
engine it would be desirable to avoid 

trade-off w
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consumables over the assets lifecycle along with the cost of discarding 

ing 
upply interruption. The practical effect of this is that assets supplying 

 
ondition monitored to avoid supply interruption whilst assets 

tran il
a ce strategy map 

unused component life. 
 
Like all ENL’s other business decisions, maintenance decisions are 
made on cost-benefit criteria with the principal benefit being avoid
s
large consumers or numbers of consumers will be extensively
c
supplying only a few consumers such as a 15kVA sformer w l 
more than likely be run to breakdown. The m intenan
in Figure 5.3(b) broadly identifies the maintenance strategy adopted 
for various ratios of costs and benefits. 
 

 
 
This map indicates that where the benefits are low (principally there is 

ce are 
uld be run to breakdown. As the value of an 

supply both increase ENL relies less 
d less on easily observable proxies for actual condition (such as 

calendar age, running hours or number of trips) and more and more 
on actual component condition (through such means as DGA for 
transformer oil). 

omponent condition is the key trigger for maintenance, however the 
 broad, ranging 

little need to avoid loss of supply) and the costs of maintenan
relatively high an asset sho
asset and the need to avoid loss of 
na

 
C
precise conditions that trigger maintenance are very
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from oil acidity to dry rot. Table 5.3(c) describes the maintenance 

aintenance triggers

triggers ENL has adopted… 
 

Table 5.3(c) – M  
 
Asset category Components Maintenance trigger 

Poles, arms, stays & bolts • Evidence of dry-rot or spalling. 
s, moving stays. 
arms. 

 

• Loose bolt
• Displaced 

Pins, insulators & binders • Obviously loose pins. 
• Visibly chipped or broken insulators. 
• Visibly loose binder. 
 

Cond tor uc • Visibly splaying or broken conductor. 
• Poor clearances 
• Visibly Uneven sag 
• Trees in lines 
 

LV
 

 lines & cables 

• Failure of insulation 

 
 

Cable 

Poles, arms & bolts • Evidence of dry-rot or spalling. 
• Loose bolts, moving stays. 
• Displaced arms. 
 

Enclosures • Visible rust. 
• Cracked or broken masonry. 
• Overgrown access 
• Safety issues 
  

Transformer • E
•

xcessive oil acidity (500kVA or greater). 
 Visible signs of oil leaks. 

• Visible rust 
 

• Excessive moisture in breather. 
• Visibly chipped or broken bushings.. 

Distribution substations 

Switches & fuses • Build up of contaminants 
d maintenance levels • Operations at recommende

• Failure of fuse elements 
Poles, arms, s s vid of dry-rot. tays & bolt • E ence 

e bolt s. 
laced ar

 

• Loos s, moving stay
• D p ms. is

Pins, insulators & binders • Obviously loose pins. 
• Visibly chipped or broken insulators. 
• Visibly loose binder. 
• Radio interference 
 

Conductor • Visibly splaying or broken conductor. 
• Poor clearances 
• Signs of clashing 
• Visibly Uneven sag 
• Trees in lines 
 

Distribution lines & 
cables 

Ground-mounted switches • Detectable discharge 
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• Detectable hot spots 
• Buildup of contaminants 
• Oil/Gas leaks 
• Visible Rust 

Regulators • Excessive oil acidity (500kVA or greater). 
• Visible signs of oil leaks. 
• Excessive moisture in brea
• Visibly chipped or broken bushing

ther. 
s.. 

• Visible rust 
• Binding mechanisms 

Cables • Failure of insulation 
• Oil leaks 

Fences & enclosures • Visible damage 
• Visible rust 
• Leaks 
• Safety issues 

Buildings • Visible damage 
• Leaks 

ioration 
pipes 

• Leaking taps 
• Visible Rot 
• Broken fittings 

Zone substations 

• Visible deter
• Backed up 

Bus work & conductors • Visibly splaying or broken conductor. 

• Visibly Uneven sag 

• Poor clearances 
• Signs of clashing 

• Trees in lines 
•  

33kV switchgear • Detectable discharge 
• Detectable hot spots 
• Failure to operate 
• Operations at recommended maintenance levels 

Transformer • Excessive oil acidity 
• Visible signs of oil leaks. 
•

ushings.. 
• Visible rust 

 Excessive moisture 
• Visibly chipped or broken b

• Excessive noise 
• Excessive gas content 
 

11kV switchgear • Detectable discharge 
• Detectable hot spots 

commended maintenance levels 
• Failure to operate 
• Operations at re

Instrumentation • Unreadable 
• Inaccurate readings 
• Miss operation 

Poles, arms, stays & bolts • Evidence of dry-rot or spalling. 
• 
• 
 

Loose bolts, moving stays. 
Displaced arms. 

Su
ca

b-transmission lines & Pins, insulators & binders • Obviously loose pins. 
ipped or broken insulators. 

binder. 

bles 
 

• Visibly ch
• Visibly loose 
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• Radio interference 
 

Cond to • Visibluc r y splaying or broken conductor. 
• Poor clearances 

Visibly Uneven sag 
• Trees in lines 
 

• Signs of clashing 
• 

Radios and repeaters • Communications fade or unavailability over limits 
• Levels out of allowable limits 
• Frequencies out of range 

Communications RTU’s • False indication occurs 
• Fails to indicate 
• Controls fail to function 
• Measurements suspected as being out of va

range 
• Equipment Lockup 

lid 

SCADA  •  

 
5.3.1  ENL’s maintenance policies 

anned maintenance and provisions 

ring, as opposed to planned 

 

The maintenance section of the lifecycle management plan describes 
details of the regular on-going work that is necessary to keep assets 
operating to their design levels, including the basis for condition 

onitoring, equipment standards, plm
for unplanned actions in response to faults or incidents. Condition 
monitoring activities have been developed for each type of asset. 
These are presented by individual asset category using the same 
nomenclature as the CapEx plans. Maintenance work is entirely driven 

om condition and reliability monitofr
maintenance based on time usage of an asset. 
  

5.3.1 Fault Management 
 
All fault response work is contracted to two external service providers. 
The provision of call centre services is currently contracted to a 
ompany based in Hawke Bay. The scope of this contract, which has a 

the dispatch of fault 
sponse resources.  

 minor repairs is currently held by a national company 
hich in order to service the contract has resources located in Wairoa, 

Mahia, Gisborne and Tokomaru Bay. As specified in the contract any 
renewal required following the initial fault response is determined as 
maintenance or capital in accordance with ENL accounting policies. 

c
term of 3 years and expires in 2009, includes the receiving of fault 
calls from customers and energy retailers and 
re
A second 3 year contract for the provision of resources for fault 
restoration and
w
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The annual Fault Management fee associated with these contracts is 
allocated, (in proportion to the number of faults forecast), across asset 
classes as follows;         
 
                                           50kV   $  15,240 
 11kV $118,500 

400V $  14,850 
Load Control $    2,970 

uip           $    3,00 

.3.2 Subtransmission lines

 
 
 Zone Subs $    4,610 
 Transformers $    3,700 
 Switches $    2,340 
                                           Pole Eq
 

5  

f e ry u  
 

n tion rosi  (weather or excavato
nd c nduc  

nditi
Early signs of cross-arm burning 

Monitor vibration dampener performance 

 
A climbing inspection is carried out on 50 & 33 kV poles every five (5) 
years.  

ischarge detection and ultrasound scans of selected areas of line are 

 
A visual ground patrol o ve rban 50 and 33 kV pole and the
conductors is carried out every twelve (12) months. A helicopter patrol
of every rural 50 and 33 kV line is carried out every twelve (12) 
months.  The following points will be included in the inspection: 
 
• Structure fou da  e on r work) 
• Structure movement a o tor clearance
• General hardware, insulator and conductor co on 
• 
• Damaged or broken binders 
• 
• External interference (e.g. trees) 
• Sabotage 

D
undertaken annually. Repairs required as a result of the scans are 
categorised in terms of risk and scheduled for correction within 1 year.  
 
Pole Assessment Criteria 
 
Every pole has a safety index record which will be updated as a result 
of ultrasound scan tests. Poles with a safety index less than 1.5 are 
red tagged and are replaced within 3 months, whilst poles with a 
safety index between 1.5 and 2.5 are identified with a blue tag and 
require testing before climbing. 
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Poles with a safety index between 1.5 and 1.75 are replaced within 12 
months in high population density or risk areas and within 2 years in 
other areas. Poles with a safety index between 1.75 and 2.00 have 

asound scans every 2 years until replaced. Poles with a 
afety index between 2.00 and 2.50 have repeat ultrasound scans 

and 3.00 have repeat ultrasound scans every 10 years until replaced. 
oles with a safety index greater than 3.00 have repeat inspections 

r t  abo  
elow ground rot does not occur. Visual inspection identifies at risk 

in at r  will have a below ground / ultrasound 
can within 6 months. The results of the test will indicate the need for 

Standards

repeat ultr
s
every 5 years until replaced. Poles with a safety index between 2.50 

P
every 20 years. 
 
Note concrete poles only require a visual inspection pe he ve as
b
poles. 
 
Poles identified as be g isk
s
red or blue tagging of the poles. 
 

 
 

000  $12 
spections (Climbing)   $20,500 136  $150 

Unplanned Actions 

ree control (refer 11kV Lines and Cables)  N/A 
0 

ault response (incl. Helicopter)    $22,500 
  $8,000 

 

Various standards used include the following: 
 
• AS/NZS 4056 and 4676 for concrete poles, 
 
• AS 2209 for wooden poles. 
 
• Specific standards for conductors, line hardware and fittings. 
 
Planned Actions   Total  Quantity Unit Cost 
 
Patrols (Ground & Helicopter)  $24,000 2
In
Testing – Ultrasound scan (Poles)  $10,000 200  $ 50 
Testing (Cables)    $          0 0  0 
Discharge/Ultrasound   $ 14,400 30km  $480 
 

 
T
Defect / Fault repairs      $16,20
F
Radio Interference correction   
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5.3.3 11kV lines and cables 

sting will be done within a year. 

s been developed. Elements of this program 
clude… 

s. These patrols are undertaken on 12-18 month cycles. 

of tree owners whose trees are a hazard and the 
arning Notices or Cut/Trim Notices and 

The engagement of accredited contractors to undertake ENL funded 

ad feeders out of 
ubstations are thermo vision and discharge scanned to identify any 

le 

ey 11kV cables have partial discharge monitoring on a five (5) yearly 
r 

an 100 metres and normal load in excess of 40% of the cable rating. 
ce ent re sc n the CapEx program. 

 
Due to the unavailability in the market of insurance cover for 
significant events affecting distribution network assets, ENL has in 
lace; 

 

 

Standards

 
A visual patrol of every pole and the conductors is carried out every 
ten (10) years. Should any defects be discovered then a full below 
ground te
 
A tree control program consisting of hazard identification and 
notification in accordance with the Electricity (Hazards from Trees) 
Regulations 2003 ha
in
• Patrolling of the network to identify and record tree interference/ 

hazard
 
• The identification 

issuing of Hazard W
subsequent negotiations. 

 
• 

first cuts and/or the removal of “no interest” trees. 
 
Every year the first two (2) kilometres of overhe
s
hot and/or noisy spots.   
 
At risk poles are identified for patrols and testing from the po
database records. Replacement and monitoring strategies are as per 
the pole assessment in 50kV lines section. 
 
K
basis. Key cables are established as typically having a length greate
th
Cables requiring repla m  a heduled i

p
•  Storm/significant event contingency funding of at $100,000 per

year 
• A $1.0mill borrowing provision reserved in its annual funding plan.
 
 

 

arious standards used include the following: 
 
V
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• AS/NZS 4056 and 4676 for concrete poles. 

AS 2209 for wooden poles. 

Various specific standards for conductors, line hardware, fittings 

Quantity Unit Cost 

Patrols     $30,000 250km $120 
Testing –ultrasound scan (poles) $40,000 800  $50 

  $10,000 20  $500 
ree control program    $174,000 -  - 

ault response     $120,000 120  $1000 

 
• 
 
• 

and cable types. 
 
Planned Actions   Total  
 

Testing –partial discharge (cables)
T
Storm contingency   $100,000 
Thermo vision/ultrasound                NA (refer Zone substation Maint) 
 
Unplanned Actions   Total  Quantity Unit Cost 
 
Trees forced cutting   $40,000 100  $400 
Defect / Fault repairs   $210,000 
F
Control and dispatch costs  $20,000  
 

5.3.4 LV lines and cables 
 

cts be discovered then a full below 
ground inspection will be done within a year. 

ree patrols, notification and cutting are undertaken in conjunction 

At 
da ies are as per 
the Pole Assessment in 50kV Lines section. 

o planned cable maintenance activities are deployed. Replacement is 

fro

A visual patrol of every pole and the conductors is carried out every 
ten (10) years. Should any defe

 
T
with the 11kV Tree Control program.  
 

risk poles are identified for patrols and testing from the pole 
tabase records. Replacement and monitoring strateg

 
N
programmed in capital works budget from analysis of performance 

m fault statistics.  
 
Standards 
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Various standards used include the following: 
 

• ic standards for conductors, line hardware and 

 Various standards for cable types used. 

tal  Quantity Unit Cost 
 

 $10,000 50km  $200 
esting –Ultrasound scan (Poles) $15,000 300  $50 

   Total  Quantity Unit Cost 
 

d cutting   Refer 11kV 
efect / Fault repairs   $ 50000  

 

• AS/NZS 4056 and 4676 for concrete poles. 
 
• AS 2209 for wooden poles. 
 

Various specif
fittings. 

 
•
 
Planned Actions   To

Patrols    
T
Testing (Cables)    $0 
Tree control Program   Refer 11kV 
 
Unplanned Actions

Trees force
D
Fault response    $ 25,000 100  $250 

5.3.5 Service connections 
 
Electrical inspectors (not EIL employees) visually patrol and inspect LV 
ervice connections every twenty years. Where the inspection 

irectly with service connection owner.  
he repairs of the defects are the responsibility of the service 
n er within six (6) months. In cases of high safety risk, 

nd no action by the service connection owner the service connection 

responsibility of the private owner. However problems identified during 
0 yearly visual patrols covered in the 11kV lines section are notified 

checks. 

ty Unit Cost 

s
identifies problems liaison is d
T
co nection own
a
may be disconnected. 
 
Inspection of private HV service connections every 5 years is the 

1
to the private owner for correction within 6 months. 
 
Compliance with Voltage levels is monitored via voltage 
 
Planned Actions   Total  Quanti
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Patrols/inspection    $ 5,000 500  $10  

nplanned Actions   Total  Quantity Unit Cost 

Voltage Checks/Complaints  $20,000 100  $200 
  

.3.6 Load Control

 
U
 

5  

tandards

 
The Load control injection plant and coupling cells are tested and 
inspected each year prior to the main winter load period. Controllable 
load will be tested each year prior to the main winter load period. Any 
defects found are repaired immediately 
 
S  

Planned Actions   Total  Quantity Unit Cost 

jection plant testing   $8,000 2  $4000 

nplanned Actions   Total  Quantity Unit Cost 

efect repairs / replacement costs  $5,000 

$250 

Substations

 
Injection equipment is maintained within the Manufacturers 
specifications for the operating frequency and voltage levels. 
 

 
In
 
U
 
D
(Excludes capital relay costs)  
Fault response (Pilot circuits)  $9000 36  
 

5.3.7 Zone  

ach Zone Substation will be inspected every three (3) months which 
with… 

• Transformers 
• Circuit breakers 

erminations 
Protection and control equipment 

DC switchboards and battery systems 

 
E
will include inspection and cleaning activities associated 

• Switchgear including connections or t
• 
• Scada and communications systems 
• Structures, insulators and bus work 
• Overhead line connections 
• Voltage regulators 
• Zone substation LV switchboards 
• 
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• Earthing systems 

Emergency and contingency systems • 
Buildings 

• 
Pest control measures 

 
Sa is 
ndertaken 6 monthly whilst an independent Occupational Health and 

 
hermo vision and ultrasound inspection of all zone substations is 

substation is tested every two (2) years. All urgent defects are 
paired on discovery, major non urgent defects are repaired within 

lts. The typical 
equencies range from 2 to 5 years. The lower 2 yearly frequencies 

are largely due to older equipment.  Required equipment maintenance 
based on inspection and condition monitoring is then carried out. The 
summary below shows the average annual costs for routine 
adjustment, testing, calibration and preventative maintenance of the 
zone substation and rural voltage regulator equipment. 
 
Routine Maintenance Summary

• 
• Fences 

Oil containment 
• 
• Drainage  

fety equipment inspection and testing at each zone substation 
u
Safety inspection of each zone substation is made annually. 

T
carried out annually. The earthing system resistance at each zone 

re
three (3) months, and other minor defects will be included in the 
normal maintenance program. 
 
Time based maintenance schedules are maintained for equipment at 
each zone substation. These schedules are modified following 
evaluation of inspection and condition assessment resu
fr

 

oltage Regulators $3,000 
000 

uatoria   $7,000 

 $6,000 

Carnarvon Street  $4,000 
$2,000 

500 
00 

atutahi   $5,000 

 
V
TeAraroa Sub  $6,
R
Tokomaru bay  $4,000 
Tolaga Bay  
Kaiti    $5,000 

Port     
Valley Rd   $   
Parkinson Street  $4,0
Matawhero   $4,000 
Makaraka   $4,000 
P
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Puha    $3,000 
Ngatapa   $6,000 
Pehiri    $6,000 
Hexton   $1250 
Goodwin Rd  $1250 
Wairoa Substation $2,000 
Kiwi Substation            $4,000 
Blacks Pad   $1,000 
Tahaenui   $1,000 
TOTAL   $80,000 
 
Standards 
 
Environmental standards for noise control and oil contam
r

ination levels 
e maintained within council specifications. Zone substations are 

E viro es of practice. 

Planned Actions     Unit  Total 
 
3 Monthly Inspections (25 sites 4 Visits p.a.)  $250  $25,000  

 
afety inspections & tests (20 sites 2 visits p.a.)$250  $10,000 
HS inspection (20 sites)     $250  $5,000 

20 sites)  $250  $5,000 

Actions     Total 

s     $25,000 

t breakers,
n equipment an  Systems at zone 
d. 

a
maintained within the requirements of Health and Safety, Electricity, 
n nmental and Building acts, regulations and cod

 

Ground Maintenance (20 sites 12 visits p.a.)  $125  $30,000
S
O
Thermo or ultrasound inspections (

e      $80,000 Average Routine Maintenanc
 
Unplanned 
 
Defect / Fault repair
Fault response       $4,100 
 
Note - work associated with circui  switching equipment, 
control/SCADA and prot d LV / DCectio
substations has been include
 

5.3.8 Zone Substation Transformers 
 
Activities include… 

 part of substation maint

 
• Bi-annual DGA analysis  
• Bi-annual Furans analysis 
• Thermo vision as enance 
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• Painting as required 

ndations 
d 

d 

dertaken on single phase banks. 
rme conomic. 

tandards

• Tap changer oil flushing 
• Tap changer overhaul per manufacturer's recomme
• Process oil as require
• Major overhaul as require
 
Note - major overhauls are not un
Replacement with a new 3 phase transfo r is more e
 
S  

.1 mgkOH/g 

h > 40kV 

m 

Dissolved gas limits 

15 ppm 

ening of transformer life. DGA analysis provides indication of 
developing faults and the need for internal maintenance. Trends are 

 
Based on BS 148, IEC 42 and Transpower standards. 
 
• Oil acidity < 0
 
• Oil electrical strengt
 
• Moisture content < 30 pp
 
• Resistivity 20 deg >=60 G ohms per metre 
 
• 

-Hydrogen  50 ppm 
-Methane  50 ppm 
-Carbon Monoxide 300 ppm 
-Carbon Dioxide  3000 ppm 
-Ethylene  100 ppm 
-Ethane   100 ppm 
-Acetylene  

 
While standards concentrate on maintaining oil condition it is 
important not to confuse this with transformer condition. These 
standards must be maintained in order for the transformer to achieve 
standard life. Exceeding the standards results in permanent damage 
and short

monitored to assess expected life/aging. 
 
Specific earthquake restraint designs are provided for the transformer 
installations.  
 
Planned Actions 
Transformer painting, 2 per 2 years                 $15,000 
DGA furrow tests, 10 p.a.    $10,000 
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Average tap changer overhauls 1 unit p.a. $15,000 
Average oil processing - 2 p.a.    $12,000 
 

5.3.9 Circuit breakers 
 
Substation circuit breakers are inspected visually during 3 monthly 
substation inspections. The annual thermo vision survey includes all 
substation circuit breakers. Trip testing is carried out in conjunction 
with protection testing. Partial discharge testing is carried out on 

dt circuit breaker wear monitoring is implemented where protection 
quipment has this capability. The information is recorded and 

 the 
e 
t 

d replacement triggers. Work under 
ken during these activities generally includes: 

• 
• 
• 
• 
• ement of damaged or worn components. 

s 
tri uit breakers 

Sta

indoor circuit breakers. The frequency of the testing cycle increases as 
discharge levels increase over time. This work is covered in the zone 
substations section. This is the main indicator of CB insulation 
condition and therefore CB life. 
 
Di/
e
assessed as part of the Zone substation inspection work. 
 
The number of trip operations is monitored via SCADA or as part of
3 monthly / annual inspections. Remote or field circuit breakers ar
inspected annually and trip testing is carried out at intervals no
exceeding 3 years. Minor and major maintenance assessments are 
used to determine end of life an
ta
 
• Oil replacement 
• Adjustment of travel and mechanisms 

Mechanism lubrication 
Contact replacement if required 
Cleaning, painting   
Trip testing, timing 
Re-insulation, replac

 
Variation of discharge or thermo vision results from previous result

ggers major maintenance of the circ
 

ndards 
 
• AS/NZS 2650 Common specifications for HV switchgear. 
 

 for each type of equipment. • Manufactures specifications
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• Transpower standards and recommendations for minor and major 

frequencies derived from ind perience. 

• Oil circuit breakers servicing. 

8 fault trips or 3 ars  

ty Un t        Total 

  $250             $10,000 
verage routine mtce. (rural)  8 $2,500            $20,000 

nplanned Actions   Total   

airs   $15,000 

d with circuit breakers at zone substations is 
stations section. 

nsformers

maintenance ustry ex
  

-50kV CB's after 2 fault trips or 2 years 
-11kV CB's after  ye

 
Planned Actions  Quanti it Cos
 
Annual inspections (rural)            40  
A
 
U
 
Defect /Fault rep
 
Note - work associate
included in the zone sub
 

5.3.10 Distribution Tra  

al l ions are inspected in 
njunction with earth testing programs and pole surveys. 

stalled age over 35 years are specifically 
hecked every 3 years to identify units with excessive external 

e tanks or 11kV tails y are internally 
placement. 

 are checked during earth testing/switchgear 
not exceeding 5 years. Oil testing is carried out 

d above the frequency of the tests varies 
xceed 5 years on 

round mount substations undergo an annual visual inspection. Items 
overed in the inspection include inspection of the LV panels, 

, 

e 
ainting on site, vegetation clearing, LV panel cleaning and labeling. 

 

 
Smaller transformers generally in rur ocat
co
Transformers with an in
c
deterioration of th where the
connected, for re
 
In all cases the units
inspections at intervals 
on transformers 500kVA an
depending on the analysis results and but does not e
any single unit over 20 years old. 
 
G
c
associated 11kV switchgear, Load readings, high voltage terminations
earthing and warning/security notices. 
 
General maintenance activities as a result of the inspections includ
p
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Transformer loading on ground mount substations is monitored 

 all Ground style 
 inspected annually MDI readings are 

recorded. 
 

essible to the pubic receive 

 
No maintenance activities are carried out on smaller in-service 

 
s less 

Earth testing is carried out on a 5 year cycle. Earths include 
distribution substations, switch sites and LV earths. Earthing system 
repairs are undertaken on the worst 20% of earth tests above 50 
ohms. Earth tests between 0 and 50 ohms are considered adequate in 

 seasonal variation in ground moisture content. 

annually via MDI readings. Low voltage panels of
substations over 100kVA are

All ground mount units located in areas acc
a Certificate of compliance check every 5 years. 

transformers. 
 
Transformers returned from the field for service, receive minor
refurbishment work is carried out where the age of the units i
than 20 years old. 
 

terms of the expected
 
Standards 
 

 dered if the transformer condition is such 
that it has 15 years remaining service life and cost is less than 25% of 
a new transformer.  Economics is limited by the frequency of relatively 
expensive recovery and installation. 

100kVA               2        $4000       $8000 
Painting ground mount/graffiti                    20         $150        $3000 
Annual ground mount insp. & MDIs           200           $50       $10000 

                               $10000 
Transformer 5 yearly Compliance checks   100          $50           $5000 

 
0 

 

t /Fault rs    $15,000 
   $  1,000 

Refurbishment is only consi

 
Planned Actions      Quantity      Unit Cost   Total 
 
Refurbishment <100kVA               5        $1500       $7500 
Refurbishment >

Oil Handling /filtering /TX disposal  

Earth testing       1000  $45         $45000 
Earthing system repairs               60  $500       $30000
Oil Analysis                 20  $300         $600
 
Unplanned Actions    Total  
 
Defec
Vegetation 

repai
clearance 
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5.3.11 Pol ente Mounted Isolation Equipm  
 
Inspection of all 50KV air break switches is carried out in conjunction 

early. Visual inspection of the switch contacts 
 Inspection and testing of the earthing (refer earth 

ansformer section) is carried out. 

regularly enough to maintain correct their 
not necessary and targets for removal. Testing 

arried out where this is possible without a 
ethods are deployed to carry out maintenance 

fects are documented as found and 
y to event failure in service. 

his may involve nil operation until the opportunity to coordinate with 

with climbing patrols 2 y
and mechanism and
testing in the Tr
 
ABS’s not operated 
functionality, clearly do 
operation of the switch is c
shut-down. Live line m
on switches where necessary. De
corrective action prioritised as necessar  pr
T
other work. 
 
Standards 
 
• Equipment maintained in accordance with Manufacturers

specifications. 
 
Planned Actions   T

 

otal  Quantity Unit Cost 

Inspection and Testing   $12       40 
 

ed tions 

Defect /Fau  

Note - work associated with pole mounted isolation equipment at zone 
the zone substations section 

5.3.12 11k r (gro d)

 
,000  $300 

Unplann  Ac
 

lt repairs  $10,000 
 

substations is included in 
 

V Switchgea und mounte  

Ring main units, oil filled isolators, fuse units and Magnefix are 
cted ye e / ins uiring a s wn is  

ut at intervals not exceeding 5 years. 

At larger industrial substations switchgear is surveyed bi-annually 
rmo-vision equipment. The survey generally provides early 

 of poor or faili tions to the switchgear and po

 

inspe arly. A servic pection req hutdo  carried
o
 

using the
warning ng connec or 
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contacts.  The frequenc toring will be increased if testing 

blems devel higher rate. 

arge monito  carried out on larger switchboar
not exceedi  where proximity to transforme
use interfer  frequency of monitoring will b

testing ident ms developing at a higher rate. 

y of moni
identifies pro oping at a 
 
Partial Disch ring is also ds 
at intervals ng 5 years rs 
does not ca ence. The e 
increased if ifies proble
 
Standards 
 
• Oil leaks and low oil le paired within 6 months. 

is treated within 

tivities

vels are re
 
• Rust 12 months. 
 
Maintenance ac  

or RTE switches maintenance is carried out in conjunction with 
refurbishment of the transformers when they are removed from 
service. 
 
Routine maintenance work requiring shut downs is opportunistic. This 
is a major constraint on the level of confidence that can be applied to 

out on the basis of the inspection results. Activities 

t 
nd cleaning where possible 

itches are ta for remova entified 
0 p.a. reducing to $30,000 p.a. in 

sets. 

lanned Actions   Total  Quantity Unit Cost 
 
Annual Inspection   $10,000  167  $60 
Average Switch maintenance p.a. $38,000 38  $1,000 
Termination Inspection   $5,960 40  $149 

Unplanned Actions   Total  Quantity Unit Cost 

 
F

equipment reliability. 
 

ied Servicing is carr
include: 
• Exterior painting on site 
• Oil replacement  
• Contact replacemen 
• Termination inspections a
• Termination replacement  
 
Quadrant type air break rgeted l as id
in Section 8.A.10. A co

 sw
st of $58,00

e as2010/11 is allowed for the removal of thes
 
P

Quadrant ABS Removal   $58,000 29 p.a. $2000 
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Defect /Fault repairs   $10,000 
 

5.3.13 LV switchgear 

ked and cleaned during 3 yearly 
els in ground mount subs e inspected in 

 annual transformer Inspections. No routine 
rtaken on ov  LV equipment. 

 
A visual patrol of LV Disconnection and Link boxes is carried out every 
 years and larger link boxes are chec5

inspections. LV pan tations ar
conjunction with
maintenance activities are unde erhead
 
Standards 
 
Legal compliance and pre-em  ption of faults.

lanned Actions   Total  Quantity Unit Cost 

spections/servicing   $15,000       50  $300 

ions   Total  antity Unit Cost  

  $ 8,000 
iti    $ 4,000 

 
P
 
In
 
Unplanned Act Qu
 
Defect /Fault repairs 
Painting / Graff
 

5.3.14 Control and protection 
 

nitored via the SCADA system all 
 investigated to ensure the operation of devices 

tion has been found to 
se 

equenci

attery 
future battery 

maintenance costs. 

ocedures and facilities are incorporated into health 

Operation of the equipment is mo
operation events are
occurred correctly. Incorrect operation of protec
occur with some equipment types typically in relation to auto-reclo
controls. Relay testing and CB trip testing fr es for relays vary 
depending on the type and age of devices. The functionality of the 
tapchangers is monitored via the SCADA system. 
 
Battery 110V. To ensure close monitoring of battery condition and 
loading to maximize life of the new batteries proposed, b
monitors will be installed. The monitors will reduce 

 
Battery handling pr
and safety inspections annually. 
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Standards 
 
• Within manufactures specs for individual relays and equipment. 

ngs separate 
ood ventilation. Where this cannot be 

oused in outdoor containers. 

• Where liquid batteries are contained within buildi
rooms are used with g
achieved batteries are h

 
Maintenance activities 
 
• Tap change control – Adjustment and calibration of AVR’s not 

eed
• ing 4 yearly 

ba ry ms – First test 2 years after initial installa
af r an Load test on 24V battery systems 
 battery ems sical inspection and load
ito ing o ) 
ction Ele ech al secondary tests 

 Protection Solid-state – 3 yearly secondary tests 
 Protection Microprocessor – 4 yearly tests 

er systems not exceeding 6 monthly 
 

ciated with protection and control equipment is 
t section. 

exc
 Transducers – cali

ing 4 yearly  
bration not exceed

• 24V tte syste tion, 
there te nual 

• 110V  syst  – Annual phy  test 
(mon r n line

• Prote ctrom anical – Annu
•
•
• CB trip testing – Not exceeding 4 yearly (refer Circuit Breaker 

maintenance) 
• Transformer protection not exceeding 4 yearly 
• Fire safety and intrud

Note - work asso
included in the related asse
 

tions5.3.15 Communica  
 
A degree of remote m
provide early warning o ction

onitoring of the radio systems is in place to 
f equipment malfun .  Six monthly testing 

 to ensure the equipment performance is and calibration is carried out
within specification. 
 
Standards 
 
• Complies with the Radio Spectrum Management Condition

Radio Com
s and 

munication Regulations. 

• Drift - no more than 2 kHz. 

 
• Operates within manufacturers specifications. 
 
• Power - repeaters – 25W, RTs – 5W. 
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• Frequency. 
 
• 
  

Heat levels within manufacturers specifications. 

• One complete spare link and 2 portable repeaters are maintained 

lanned Actions    Total 

for contingency operations. 
 
P
 
Maintenance/Calibration   $35,000 
Track Maintenance    $10,000 
Hut Maintenance     $4,000 
Radio Licences     $13,000 
 
Unplanned Actions 
 
Defect/Fault repairs    $20,000 
 

5.3.16 SCADA 
 
In general the RTU input and output functions are tested 
conjunction with maintenance of the associated equipment. Dur
protection and switchgear testing the digital indications, ana
measurement and control functions are verified back to the master
station. General indications s

in 
ing 

logs, 
 

uch as door security and fire alarms are 
erified during 3 monthly inspections.  

 
ther indications such as DC battery and mains fail alarms are verified 
uring RTU inspections at intervals not exceeding 2 years. This work is 

generally coordinated wit taken at the 
substations. 
 
Standards

v

O
d

h other activities being under

 
 
• ithin urers specifications 
 
Planned ctions   Total 
 
Support     $10,000 
Software 
SCADA maintenanc ce  $10,000 
Configuration file alterations   $6,000 

 Operates w manufact

A  

fees 
Licences    $5,000 

e allowan
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Unplanned Action
 

5.4 Renewing assets

 
s 

Defect/Fault repairs    $10,000 
 

 
 
ENL classifies work as renewal if there is no change (usually an 

change. 
d 
is 

 number of ways… 

Operating costs become excessive e.g. Addition of inputs to a 
SCADA system requires an increasing level of manning. 

 
enance costs begin to  

needs more frequent oil changes nd gaske
 

inte ue to c onent failure become excessive 
(and what constitutes “excessive” will be a matter of judgment 

l include t r and nature of customers affected). 

enewal costs decline, particu where costs of new technologies 
ase by several fold. 

• The asset does not comply with Design, Regulatory or safety 
uiremen

lus capacity in the network, the 
l expend  is dominated enewals. The rate of renewal can 

 to manipulate the age o ch asset category relative to its 
 depreciation. Most of ENL’  being renewed 

 depreciation but commensurate with 
ed re , hence the overall asset is aging.  

 renewal rate manipulates the age of the population for each 
egory, the historical popu

ment information provide sufficiently accurate forecast renewal 
rates. The forecast renewal targets and renewal actions identified from 
condition assessments for each asset category are provided in the 
following sub-sections. 

increase) in functionality, i.e. the output of any asset doesn’t 
The key criteria for renewing an asset is when the capitalise
operational and/or maintenance costs exceed the renewal cost .Th
can occur in a
 
• 

• Maint accelerate away ego. a
as the seals a

transformer 
ts perish. 

• Supply rruptions d omp

which wil he numbe
 
• R larly 

for assets like SCADA decre
 

req ts. 
 
Because of the low growth and surp
capita iture by r
be used f ea
rate of
at a rate less than the

s asset categories are

constrain venue
 
While the
asset cat lation age profile and condition 
assess
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5.4.1 Subtransmission lines 

45/60 years 
line 

rades 0 poles - 0kmline 

newal if the total 
new 

aintenance 
ill include conductor renewal if 

s 
im to renew asset before failure in service. In addition any known 

og of defects is increasing, then the 
planned replacement rate will be increased. 

ons 

 Replace 40 poles per year steady state.  $200,000 

no 

placement allowance          $40,000 p.a. 

LIFE CYCLE ASSESSMENT (Lines) 
 
ODV Standard Life 60 years 

 
LIFE CYCLE ASSESSMENT 
 
ODV Standard Life (Wood/Concrete) 
Population Size 2262 poles – 328km 
Steady state replacement rate 46 poles - 5km line 
Start of failure period 44 years 
Failure period duration 4 years 
Average residual quantity 10 poles 
Targeted replacement rate 40 poles - 0km line 
Rate of Growth Additions/Upg
Steady state less renewal/Upgrade gap 0km 
 
In addition to the criteria identified by age/condition assessment, an 
entire section of line will be replaced as capital re
required maintenance expenditure exceeds 20% of the cost of 
asset, i.e. for 50kV lines at $70,000/km the ceiling for m
expenditure is $14,000/km.  This w
existing conductor has less than 5 years remaining life. 

This asset is critical to reliability and therefore replacement program
a
defects are to be dealt with within a year.  If components are still 
failing in service, or the backl

Summary of Acti

 
 Age replacement for conductor assumes 75 year life hence 

planned replacement is currently undertaken. 
 
 OB Insulator Replacement    $30,000 p.a. 

nd NZED 2  hand Insulator replacement  $30,000 p.a. 

 Other component re

 

5.4.2 11kV Lines and Cables 
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Population size 2454km 
teady state replacement rate 40km 

Average Residual Quantity  30km 
Targeted Renewal Rate 
R th Additions/Upgrades   3km  
Steady state less renewal/Upgrade gap 12km   
 
 
 
LIFE CYCLE ASSESSMENT (Poles) 
  
ODV Standard Life 45/60years 
Population size 8604 Concrete & 18257 Wood 
teady state replacement rate 600 

Start of failure period 42years 
Failure period duration 10 years 

SESSMENT (Cables) 
  
O
opulation size 125km 

S cement 2km 
failure per

Failure period dura
Average Residual Quantity  0 

ted Renewal 
Rate of Growth Ad
Steady state less r  
 
The 12km p.a. gap between steady state replacement rate of 40km of 

r per an enewal rate plus the 
due t  work, is identified as a long term issue for 

the conductor assets. The factors influencing the ability to address this 
con /regulatory revenue constraint, the 

availability of physical resources and controls on outages required to 

S
Start of failure period 49years 
Failure period duration 10years 

15km 
ate of Grow      

S

Average Residual Quantity  100 
Targeted Renewal Rate 300 
Rate of Growth Additions/Upgrades 50 
Steady state less renewal/Upgrade gap 250 poles 
 
 
LIFE CYCLE AS

DV Standard Life 45-70 years 
P
teady state repla rate 

Start of iod 50
tion 15

 years 
 years 

Targe Rate 0 
ditions/Upgrades 2k
enewal/Upgrade gap     0k

m 
m

conducto
replacement 

num and the targeted r
o upgrade

issue include e omic justification  

undertake the work.  
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In the medium term the effect of a shortfall in investment in renewal 

 conduct
uneconomic lines 
investment shortf  to achieve customer 
expectations of steady state performance and regulatory performance 
targets   

In addition to the
entire section of line will be replac
required maintena ce expenditure exceeds 20% of the cost of new 

$35, ntenance expenditure is 
$7,000/km. This includes conductor renewal and costs that reflect 

her 
replacement. I.e. Tie feeders have replaceme
50 years. 
 
The gap of 250 poles p.a. between steady sta

to 11kV conducto uencing the
issue include economic justification, availability of physical resources 
and controls on outages required to undertake the work.  
In the medium ter  
11kV poles is addre
escribed in Section 4.7. In the long term renewal investment shortfall 

will affect ENL’s ability to achieve customer expectations of steady 
state performance and regulatory performance targets   
   
 

Cable replacement is solely driven by the need for capacity upgrades 
and new work which is identified on a project-by-project basis. 
Therefore targeted replacement due to age is 0km. When multiple 
failures are experienced on sections of cable replacement is built into 
roject work. Currently there are no projects specifically in this 

Summary of Actions 

• Until 2014 conductor replacement is scheduled at 15km pa. at a 
cost of $390,000 pa. From 2013 to the end of the period conductor 

to increase to 30km pa. at a cost of 
$900,000 pa. This allows for alignment with steady state 

of 11kV or is addressed in part 
described in Section 4.7. In
all will affect ENL’s ability

by ENL’s strategy for 
 the long term renewal 

  
 criteria identified by age/c

ed as capital renewal if the total 
ondition assessment an 

n
asset, i.e. at 000/km the ceiling for mai

replacement of existing asset not new construction.  
Circuits of hig importance closer to major load are prioritised for 

nt programs starting at 

te replacement rate and 
targeted rate of 600 per annum pl
work, is identified 

us the repla
as a long term issue for 11
r the factors infl

cement due to upgrade 
kV pole assets. Similarly 
 ability to address this 

m the effect of constrained i
ssed in part by ENL’s strategy for uneconomic lines 

nvestment in renewal of

d

p
category. 

 

replacement is scheduled 
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replacement targets and allows for the peak of the age profile 
installation pattern 

 
Uneconomic Rural line replacement is scheduled for 2009 to 2013 

. 

 

5.4.3 LV Lines and Cables

• 
at 10km pa. costing $300,000 pa

• Target replacement of 300 poles at $3666 ea. per year is planned 
until less than 10% of the wood pole population has remaining pole 
strength lower than the design load. $1,100,000.  p.a. 

 

 
IFE ASSESSMENT (Lines) 

 
ODV Standard Life 45years 
Population Size 534 km 
Steady state replacement rate 11km/yr 
Start of Failure period 45 years 

20 years 
0 

Targeted Renewal rate 1km 

uction rate 2km 

9381 
200 
35years 
20years 

Average Residual Quantity  0 
Targeted Renewal rate 50 
Targeted Reduction rate 100 

e
  

ODV Standard Life 45 years 

 replacement rate 4 km/yr 
Start of Failure period 40 years 
Failure period duration 10 years 

L

Failure period duration 
Average Residual Quantity  

Rate of Growth Additions\ Upgrades 2km 
Targeted Red
Steady state less renewal/Upgrade gap 6km 
 
LIFE ASSESSMENT (Poles) 
 
ODV Standard Life 45years 
Population Size 
Steady state replacement rate 
Start of Failure period 
Failure period duration 

Rate of Growth Additions\ Upgrades 0 
St ady state less renewal/Upgrade gap 50 

LIFE ASSESSMENT (Cables) 
 

Population Size 197 km 
Steady state
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Average Residual Quantity  1 km 

rgeted Renewal rate Ta 1 km/yr 
yr 

ndefinitely until 

rry the heavier 
. 

 
Summary of Actions 

$40,000 p.a. 
s able)   

Replace 50 poles per year at  $100,000 p.a.  
sumed that 75 poles p.a. will be removed due to underground 

p.a. 
00p.a 

5.4.4 Service connections

Rate of Growth Additions/Upgrades 3 km/
Steady state less renewal/Upgrade gap 0km 
 
 
Spot pole renewal will occur as a maintenance action i
there is a need to reconductor for capacity.  At this time all poles will 
have to meet increased strength requirements to ca
conductor. Where necessary underground conversion will be applied

 
Renew Lines 1km/year  
(A sume 2km per year will be renewed with c

(It is as
renewal) 

001km/yr Cable steady state for age renewal             $80,0
2km/yr undergrounding as a substitute for line renewal.  $150,0
 

 
wal. 

In some cases expenditure is warranted to allow other work on 

the other assets.  

N is  private boundary-meter boxes and 
rel a
is p n

5.4.5 Load Control

Note ENL does not manage rene

network assets to proceed. This is allowed for within the funding 
provided for 

E L  removing its equipment from
oc ting into new service fuse boxes. Completion of this current issue 
la ned by 2010/2011 at $30,000 pa.  

 
Tot l ystem. 

Gis

Wairoa  2000 

Re w
com

.4.6 s

a number of relays to eliminate the Contactor / Pilot S

borne   4755 

ne al of 1200 relays at a total cost of $250,000 p.a. is forecast until 
pletion in 2010/2011 

 Zone substation5  
g) 

om 
Renewal of fences, failing drainage, building renovations (e.g. roofin
and other significant land and building related items as identified fr
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condition inspections is allowed for at $20,000p.a. until 2010 redu
to $10,000p.a. 
 

cing 

5.4.7 Zone Substation Transformers 
 

As Zone transformers are considered critical assets renewal has bee
determined by consideration of each individual Transformer. Factors 
considered include external and interna

n 

l condition, History of 
operation, development plans, losses, and age. 

 for renewal are as follows… Transformers currently identified

Year Action Cost 
2008/2009 Replace T1 at Tolaga with 1x 2.5MVA 3-Phase $500,000 

2009/2010 Replace T1 and T2 Patutahi with 1x 5MVA 3-Phase $500,000 

2012/2013 Replace T1 Puha with 1x 5MVA 3-Phase $250,000 

 

5.4.8 Circuit breakers 
ODV Standard Life 40 years 
Population size 180 
Steady state replacement rate 
Start of failure period 

4/yr 
35years 

Fai r
Avera
Targe
Rate o
Stead
 

Re
and ri
CB h
25% B replacement program to 
be managed over a more controlled ti
cos  
comp

50 kV Circuit Breakers 

lu e period duration 10years 
ge residual quantity  1 
ted renewal rate Discrete Program 
f growth/security additions 1/yr 
y state less renewal/Upgrade gap 0 

placement of CB’s is justified on the basis of maintenance savings 
sks of failure. The cost of major refurbishment overhauls of the 

’s as been in the order of 25% of a new unit giving an expected 
life extension. This has allowed the C

meframe.  More recently new CB 
ts have reduced hence refurbishment is now uneconomic by 

arison with life expectancies.  

Location  Make Cost Replace 

Te Araroa T1 Bulk Oil Metro Vic $80k 2008/09 

Ruatoria T1 Bulk Oil Metro Vic $80k 2009/10 

 Line to TeAraroa Bulk Oil Metro Vic $80k 2009/10 
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Location  Make Cost Replace 

Tokomaru T1 Bulk Oil Metro Vic $80k 2010/11 

 Line to Ruatoria Bulk Oil Metro Vic $80k 2010/11 

Tolaga T1 Bulk Oil Metro Vic $80k 2008/09 

Carnarvon T1 Reyrolle Min Oil $80k 2014/15 

Makaraka Line to Patutahi Reyrolle Min Oil $80k 2015/16 

 Inject Plant Reyrolle Min Oil - 2017+ 

Pehiri Line  to Ngatapa Maier Bulk Oil $100k 2010/11 

 

11 kV Circuit Breakers 

Location Make REPLACE 
2014 
2014 

Carnarvon Sub 2014 
2014 
2014 
2014 
2014 
2014 
2014 
2014 

MT 2014 
 
 

2006 
uakituri Coopers KYLE 3H 2006 

2006 
2006 

The Carnarvon Substation Oil filled moving portion (trucks) have been 
ce assessments 

he Coopers KYLE 3H rural CBs are being renewed as part of the rural 

5.4

Mata Rd Coopers KFE 
Carnarvon Sub Reyrolle LMT 

Reyrolle LMT 
Carnarvon Sub Reyrolle LMT 
Carnarvon Sub Reyrolle LMT 
Carnarvon Sub Reyrolle LMT 
Carnarvon Sub Reyrolle LMT 
Carnarvon Sub Reyrolle LMT 
Carnarvon Sub Reyrolle LMT 
Carnarvon Sub Reyrolle LMT 
Carnarvon Sub Reyrolle L
Carnarvon Sub Reyrolle LMT 2014
Carnarvon Sub Reyrolle LMT 2014
Matawai Coopers KFE 2014 
Ruakituri Coopers KYLE 3H 
R
Frasertown/Nuhaka Coopers KYLE 3H 
Frasertown/Nuhaka Coopers KYLE 3H 
Frasertown/Nuhaka Coopers 2006 
 

identified for renewal by routine maintenan

T
automation program. 

.9 Distribution Transformers 
ODV Standard Life 45 years 
Population Size 3547 

  
tart of failure period 38 years 45 years 

Failure Period 10 years 5 years 

 Small Large 
Steady state replacement rate 70 per year 13 per year
S
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Average Residual Quantity 10 1 
Targeted Replacement Rate 50 12 
Rate of Growth Additions 30  6 
Targeted Renewal rate 50/yr 9/yr 
Rate of Growth Additions/Upgrades 30/yr 4/yr 
Steady state less renewal/Upgrade gap 0 0 

r small transformers and 
$35000 each for large transformers. The expenditure incorporates an 

work to accommodate the transformer renewal 

Distribution substation and switch-station earthing renewal work is 

The low cost of new transformers, high cost of operating maintenance 
cilities and longer life expectancy of new transformers makes 

replacement the preferred option compared to traditional maintenance. 

 

5.4.10 Pole Mounted Isolation Equipment

 

Renewal costs are forecast at $2600 each fo

allowance for replacement fuses, minor circuit alterations and earthing 

scheduled at $4,000 p.a. 

fa

 
F6 SW’s) 

 38 years 

ity 2 

DV Standard Life 35years 
Population size 3570 

42years 
7yrs 

r 
 

Summary of Actions 

LIFE ASSESSMENT (ABS and S
 
ODV Standard Life 35 years 
Population size 596 
Steady state replacement rate 22/yr 
Start of failure period
Failure period 10 years 
Average Residual Quant
Targeted replacement rate 20/yr 
Rate of growth additions 2/yr 
 
LIFE ASSESSMENT (Fuses) 
 
O

Steady state replacement rate 84/yr 
Start of failure period 
Failure period 
Average Residual Quantity 2 
Targeted replacement rate 50/yr 
Rate of growth additions less reduction 10/y
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Renew ABSs at a rate of 20/yr until 2008 $115,000 p.a. 

Steady state ABS renewal of 9/yr from 2008 $52,500 p.a. 
Renew 20 isolation fuses/links unit’s p.a. until 2008  $115,500 p.a.   

enewal of 6/yr from 2008 $12,000 p.a. 

ded in the 
l allowance at a rate of 40 sets p.a. 

5.4 (ground mounted)

(To minimise non compliant Quadrant Units) 

Steady state fuse-set r
 
Expenditure for transformer fuse replacement is inclu
transformer renewa
 

.11 11kV Switchgear  

Po
1989 

Average Residual Quantity 4 

Ra

 
ations.   

Standard ODV Life 40 years 
pulation Size (Operational Switches) 677 

Start of Failure Period 
Failure Period 20 years 

Average Installation Quantity 16/yr 
Targeted Replacement Rate 15/yr 

te of Growth Additions 15/yr 
 
The following list details the priority replacements.  The costs include
associated cabling and alter
 

Year Note Location Description Cost 

2006/07 tx B347 Abbott St (Rotary) $11,500 

2006/07  B359 Salvation Arm (rotary) $26,500 

2006/07 tx B147 Abbott St (Rotary) $11,500 

2006/07  B515 Totara St (Rotary) $26,500 

2006/07  B250 Wildash (Rotary) $26,500 

 

Note tx : Total cost is less ($35,000 allowance in Transformer Section) 

5.4.12 LV Switchgear 
ODV Standard Life 40 years 

Steady state annual replacements of 5/yr at $36,000 are expected to 
commence from 2015. 

Population Size Link Boxes 330 
Population Size LV Frames 350 
Distribution Pillars  3250 
Average Installation Quantity 14 
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Start of Failure Period  38 
Failure Period 10 

If major repair is required the entire box is upgraded to current 
standards.  

argeted 

ansformer 

There is an issue with fiber-glass Distribution boxes deteriorating due 
to ultra violet rays. There are 200 boxes of this type to be replaced, 
i.e. 50/year @ $850 each - $40,000p.a. until 2010/2011. 

Average Residual Quantity  0 
Targeted replacement rate 14 
Rate of Growth Additions 6 
 

Replacement of J Type Lucy LV Boxes 6 boxes per year is t
until 2008  at an estimated cost of $40,000 p.a. 

Funding for replacement of Lucy Frames is provided in tr
replacement funding. 

 

 

5.4.13 Control and protection 
 

Protection equipment traditionally lasted the life of the device it 
rdinate 

across both ENL’s network and Transpower’s points of connection, 
rotection equipment must maintain technical and functional 

compatibility with ENL's and/or Transpower's latest protection 
operating standards. Generally this results in protection equipment 
requiring technology upgrading before age or condition replacement. 

  

component replacements per year. Failure of the controls causes 
deviation from required voltage delivery parameters and in rare cases 
tripping of the transformers. 

 

 

protected. However as protection schemes are required to co-o

p

Voltage regulators are currently fitted with mercury filled switch 
mechanisms. Replacement with PLC controls is planned when the 
existing units show signs of mal-operation due to mechanical wear 
forecast details are as follows

Tap change control relays provided by IMP with earlier transformer 
purchases have proved unreliable requiring 2 or 3 recalibrations or 
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Tapchanger/AVRControl/ 
RenewalDate 

Cost $ Station 

Pe 2010/2011 * Pehiri CB 
Change 

hiri 

N atapa V_Reg g 2007/2008 * TX Change 

Patutahi 2009/2010 * TX Change 

Pehiri V_Reg 2007/2008   5,000 

Kopuroa V_Reg 2008/2009   5,000 

Waihua V_Reg 2008/2009   5,000 

Matawai V_Reg 2009/2010   5,000 

Waingake V_Reg 2009/2010   5,000 

K nakania V_Reg 2009/2010 a   5,000 

Tatapouri V_Reg 2007/2008   5,000 

Allowance 2013+   5,000 

* Costs included with other project work 

 

Rural Automation sites operate either 12 or 24V DC battery system
the average Annual c

s 
ost to maintain Batteries and Charges at these 

sites is $3000 p.a. 

Substation systems include the 110V banks and 24V sysytems 
incorporating redundancy with Dual 24V chargers and Batteries. The 
steady state cost to maintain Batteries and Charges at these sites is 
$12000 p.a. 

 

Station 
Feeder Protection 

RenewalYear 
Transformer Protection 
Renewal Year 

50KV Protection 

Renewal Year 

Kiwi 2013/14 $80k 2013/14 $14k 2013/14 $6k 

Carnarvon St 2007/08 $90k 2024 2024 

Parkinson St 2008/09 $80k 2024 2024 

Kaiti 2009/10 $80k 2024 2024 

Port 2022 2022 2022 

Makaraka 2021 2021 2021 

Tokomaru 2020 2018 2018 

Tolaga 2021 2020 2020 
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Puha 2021 2021 2021 

Pehiri N/A N/A N/A 

Ngatapa N/A N/A N/A 

Patutahi 2020 2006/07 $14k 2006/07 $6k 

Te Araroa 2020 2021 2021 

Ruatoria 2021 2021 2019 

Matawhero 2020 2020 

Steady state allowance of replacement of components following 
premature failure is assumed at $10,000p.a. 

 
5.4.14 Communications 

Generally technology upgrade occurs before age or condition 
l 

e as the operational performance and condition of the 

minantly radial in 

equipment can be released sooner if the network is replaced starting 
ing outwards to the remote regions. 

until renewal is appropriate. 

In 2006/2007 specific expenditure of $80,000 has been forecast to 
address the communications bottle neck between Carnarvon St and 
Whakapunaki as part of the equipment renewal. 

Forecast expenditure is provided at $60k p.a from 2007/08 to 
progressively renew the radio communications assets. 

Cable circuits will not be renewed. 
Fibre Optic circuits installed between 2002/2006 are expected to 

 

0,000 p.a. is provided for unplanned renewal as a 

2020 

Wairoa N/A 2020 N/A 

 

replacement; however ENL’s strategy has been to defer the renewa
until such tim
equipment necessitates the change. 

As the Radio communications network is predo
nature benefits of the new technology incorporated into the new 

at the communications hub spread
Equipment removed, in some cases, that has some remaining service 
life is relocated to the remote areas for the short term if necessary 

survive the planning period of this plan before renewal is required.
 
An allowance of $2
result of premature failures. 
 

5.4.15 SCADA 
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The original GPT master station and data-term RTU’s were replaced 
between 2000 and 2002 with the current Abbey system. No planned 
replacements for the Abbey equipment are expected until 2010. At this 
time a 3 year program to renew the equipment is planned at a cost of 

 per year.  

Unplanned renewal of failed equipment should assume $12000 p.a. 
between major upgrades. 

epeater sites is currently 
ut h requires replacement due to 

al-operation of the units. A renewal provision of $30,000 is provided 

5.4.16 Generators

$120,000

Scada monitoring and control of radio r
carried o using a Secom system whic
m
in 2008/09. 

 

 

ted 
nd SCADA assets are as follows… 

izing or extending the assets

 
Renewal timing and costs for standby generation assets associa
with communication a

 
 
 

5.5 Up-s  

 will 
des 

in Table 

 
If any of the capacity triggers in Table 4.1.3(a) are exceeded ENL
consider either up-sizing or extending the network. These two mo
of investment are, however, quite different as described 
5.5(a) below. 
 

Table 5.5(a) – Distinguishing between up-sizing & extension 
 
Characteristic Up-sizing Extension 

Location Within or close to existing Outside of existing network 

Generator Location Renewal Date Cost 

Carnarvon St 2016 $20,000 

Makaretu 2016 $10,000 

Arakihi 2016 $10,000 

Mata Rd 2016 $10,000 

Whakapunaki 2016 $10,000 

Tikitiki 2016 $10,000 
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network footprint (within a footprint (more tha
span or so). 

n a few 
spans). 

 
Load Can involve supply to a new Almost always involves su

connection within the network 
footprint or increasing the 
capacity to an existing 

a new connection. 
 

connection. 
 

pply to 

Upstream 
inforcement 

Generally forms the focus of 
up-sizing. 

May not be required unless 
upstream capacity is re

 constrained. 
 

Visible presence Generally invisible. 
 

Obviously visible. 

Quadrant in Figure 
.1.2(b) 

Either 1 or 2 depending on rate 
of growth. 

Either 3 or 4 depending on rate 
of growth. 4

 
Necessity Possible to avoid if sufficient Generally can

surplus capacity exists. 

escribed
in section 4.2.1. 
 

’t be avoided – a 
physical connection is required. 

Possible to avoid or defer using 
tactical approaches d  

 

Impact on revenue Difficult to attribute revenue 
from increased connection 

Generally results in direct 
contribution to revenue from the 

he number or capacity to up-sized 
components. 
 

new connection at the end of t
extension. 

Impact on costs Cost and timing can vary, and 
be stage

Likely to be significant and o
d. 

ver 
a short time. 
 

Impact on ODV Could be anywhere from 
minimal to high. 

Could be significant depending 
on length of extension and any 
consequent up-sizing required. 
 

Impact on profit Could be anywhere from 
minimal to high. 
 

Could be minimal depending on 
level of customer contribution. 

M
recovery 

eans of cost Most likely to be spread across 
all customers as part of on-
going line charges. 

Could be recovered from 
customers connected to that 
extension by way of capital 
contribution. 
 

Nature of work Replacement of components Construction
carried out with greater capacity items. 

 

 of new assets. 

 
Despite the different nature of up-sizing and extension work, similar 
design and build principles are used as described in section 5.5.1. 
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The forecasts for new assets and asset extensions other than thos
identified in the development program are difficult to predict as they
are generally short term custo

e 
 

mer driven activities. Section 5.5.2 
entifies the predictions for these activities. 

ing new assets

id

5.5.1 Design  

e an 

• Meet likely demand growth for a reasonable time horizon including 
such issues as modularity and scalability. 

. 

se operational flexibility. 
 
• Maximise the fit with soft organisational capabilities such as 

engineering and operational expertise and vendor support. 
 
• Comply with sensible environmental and public safety 

requirements. 
 

to adopt 
d designs for all asset classes with minor site-specific 

alterations. These designs, however, will embody the wisdom and 
of current standards, industry guidelines and 

rs recommendations.  

.5.1.1 Subtransmission Lines

 
ENL uses a range of technical and engineering standards to achiev
optimal mix of the following outcomes…  
 

 
• Minimise over-investment. 
 
• Minimise risk of long-term stranding. 
 
• Minimise corporate risk exposure commensurate with other goals
 
• Maximi

Given the fairly simple nature of the network ENL tends 
standardise

experience 
manufacture

5  

• Concrete poles (unless limited by weight for helicopter installations) 
ion, and cross-armless angles for live 

strain insulators – no strings 

 

Construction of new or replacement asset will adhere to following 
standards… 

• Cross-armless delta configurat
line compatibility 

• If phase separation dictates use of crossarms, then steel arms with 
flat post insulator construction are used 

• Polymer 
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• No LT under building 

outes 
Standard conductors: Cockroach – urban, Dog – rural  

Line make-offs/staying approximately every 12th pole if there are 

Conductor spacing and insulation to minimum 66kV standard 

• Avoid main highway line r
• 
• All poles to be fitted with possum guard 
• 

no intermediate make-offs or angles 
• 
 

5.5.1.2 Distribution Lines and Cables 
 

Construction of new or replacement asset will adhere to following 
standards… 

ines 

les where load/strength 
characteristics cannot be matched) 

• ly spacing 
Polymer strain insulators – no strings or kidney 

• 
• 
• 

All poles to be fitted with possum guard, and pole cap if wooden 

• ity. 
Mid span jumpers not permitted 

 

Cables 

• No pitch terminations to be reinstated if any work undertaken 
• Terminations on poles to be protected with surge diverters 
• Standard cable sizes: 300mm 185mm 95mm AL ,16mm CU 
• No cable to cable T connections 
 

5.5.1.3 LV Lines and Cables

L

• Concrete poles (hard wood po

• Crossarms mounted 200mm below top of pole 
Longer crossarms (2.4m ) for live line friend

• 
• Line routes to adhere to road reserve where possible 

Standard conductors - Dog – Urban and Rural ties 
Insulators to minimum 15kV standard and for coastal areas 25kV 
Insulators fitted 100mm in from crossarm ends 

• 
• Hardwood strain pole required every 2km in straight prop pole 

sections of line (to break cascade failures) 
Angle poles to be armless for live line capabil

• 
• No stub poles to be used for stay anchors 

 
 
Construction of new or replacement asset will adhere to the following 
standards… 
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• No reinstatement of pilot 
 

mm2) domestic cabled LV reticulation 
• Huhu (185mm2) commercial cabled LV reticulation 
• 25mm2 NS Cu. For road crossings 
• No under-building on 50kV poles 
• Cables to be run for first span from distribution sub.   
• No more than 1 termination per pole.  

crossove

 
The low level of protection and management of load is traded off against 
longevity of service. 
 
Overhead conductor is installed with an excess contingency capacity of 20% 
while cables have a contingency capacity of 33%. This contingency erodes with 
load growth until load equals rated capacity. 
 

5.5.1.4 Service Connections

• No reinstatement of O/H street lighting 
• Wasp PVC covered conductor for overhead 
• Beetle (106

• Designs to consider elimination of road crossings, overhead 
rs, mid span jumpers and substation by-pass via 

overhead circuit. 
 
LV conductors are fused to full duty capacity, i.e. no short duration duty cycle 
peaks are permitted.  This prevents accidental overload as no monitoring is 
undertaken and there is little control over the load connected in customers’ 
installation.  No de-rating is made for damage, aging or trenching conditions.  
This sets the upper limits on conductor capacity at rating.   

 
 

Domestic installations have traditionally been supplied via 4 wire (2 
phases, pilot, and neutral) service lines. This was a means of keeping 
conductor size small by meeting capacity requirement via more 
conductors.  

Single phase connections, without pilot, are the preferred standard.  
This reduces the quantity of connection hardware by 66% and reduces 
the probability of equipment failure. This will be encouraged at the 
time of upgrades via a differential in fixed charges for multi phase 
versus single phase connections. 

• All new connections and upgrades will encourage under 
grounding by providing the point of connection in a boundary 
located service fuse box, i.e. installation of pole fuses will be 
discontinued.  This cleans down the structures of hardware, aids 
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accessibility, and prepares the way for under grounding the main 
line. 

• Pole fuses will still be permitted in rural areas however preferred 
connection will be via cable only to eliminate pole loading issues.   

• ustomers no  to underground a  pol
on their property is an alternative. 

• During renewal programs no pilot wire will be reinstated.  The 
lla rippl ontrol. 

 

5.5.1.5 Zone tions

 For c t wishing UDOS e located 

insta tion will be converted to e c

 Substa  
 
Earthing at Z  out accordance w
codes of practice. I U conductor is used with cad-
we ect  dri  at each cond
intersection.  and varie
dependi g on soil re-sensitivity factors.  

The requirement for bunding is determined by the quantity of oil that 
co l in re. r equipment with low oil 
quantities less than 200 litres oil spill kits and spill procedures provide 
for containme ise environme tal damage. 
Eq t th tity category includes 
switchgear an sformers. For high oi uantities the 
work compris nment ar
installation o oi the storm water under 
normal opera ent for oil nta t at a 
sit end of oil that could be ilt i gle 
event. 

New building standards include raised buildings (ap  
reduce risk from flooding and allow cable a ss from nde

Where wooden duct covers have been used and have begun to 
de te th  m l covers to re
risks and the
the buildings ed de t o
windows in b  switchgear is used and 
rep ent  frames with low
maintenance

Th t o e igned to e 
access for installation and removal of the large transformer without 
interference from the overhead 11kV a d 50kV lines 
 

one substations is carried
n general 70mm2 C

 in ith the 

ld conn ions and copper-clad rods
The design of the grid is specific to each site

ven uctor 
s 

n

uld spil the event of a single ruptu  Fo

nt and clean-up to minim
at falls into the low oil quan
d distribution tran

n
uipmen

l q
es, installation of concrete oil contai
f oil separators to separate 

eas and the 

inmen
l from 

ting conditions. The requirem
ant on the quantity 

co
e is dep sp n any sin

prox 1 meter) to 
cce  u rneath.  

teriora ey are being replaced with
 chance of failure under load. Alterations carried out on 

eta duce fire 

, as maintenance is requir inclu he rem val of 
uildings where indoor 11kV
of wooden doors and window
 alumin

lacem  
um fittings. 

f substation yards has be layou en des allow cran

n
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Oil ts a re located at all zone 
su s t rc breakers with il 
quantities. 

 

5.5 ne s

 spill ki
bstation

nd handling procedures a
o cope with oil spills from ci uit  lower o

.1.6 Zo  Substation Transformer  
 

• New transformers require seco ry oil con nm  
tion n.

• k tings are required to h e eering 
on. Connections to bushings are also designed for 

• Noise stan ements of the District Plan 
 

Standard incr izes used on t e ne re 
2.5, 5/7, 12.5

Sta i  cost IMP transform  
India with on f the construction has proved successful 
to date. Continued purchases are planned in future.   

Alt s ca P design that are no
incorporated into new purchases include…  

• brat forme oncrete p
• Separate tap changer and transformer oil compartments in 

or tanks. 
•  r  to the Buchholtz fitted to both the 

er and tap changer. 
• than 
• a
 

As opportunity permits new transformer purchases in rural locations 
wil rise  units, which allow c
substation design and reduced maintenance over the life of the units.   

5.5.1.7 Circu

nda tai ent and oil
separa
Earthqua

 equipment per District Pla
e moun

 
av engin

certificati
earthquake tolerance. 

dards as controlled to requir

emental Zone substation s h twork a
MVA.   

on on the purchase of low
 site supervision o

ndardisat ers from

eration rried out on the initial IM w 

Anti vi ion pads between trans r and c ad  

conservat
Pressure elief valves in addition
transform
Less 
A spare t

1.5% transformer losses 
p changer is held for contingency purposes. 

l comp  smaller capacity 3-phase ompact 

it Breakers 
 

Insulation levels are maintai
specifications and are measured with discharge monitoring equipment 
or during servicing. 

Indoor 11kV circuit breakers used for all Substatio r
feeders are n

ned within the manufacturer's 

ns whe e multiple 
ecessary. 
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Bypass and isolation arrangements are installed for 50kV CB's where 
no ive

Incomer and bus section configur
transformer configurations exist. 

 

All circuit bre ice the norma eed o 
allow support of adjacent feeder loads. 

50 kV Circuit Breakers 

Bu cui in bunded containment areas. 

Outdoor CB's pplications. 

New 50kV CB purchases have been standardised for compatibility and 
reduced long term costs. Standard features include:  

• outdo
• ted
• 4 vo V DC battery costs currently 

 d  
 

11 rcuit 

• 
• or Vac
• con der substa
• ting discs fitted to outdoor reclosers (requirement from 

us fa
• ronic y configurable curve types  settings 

ing DNP3 or Modbus communications capabilities. 
• C op
•  line installation standard with bypass features using hot stick 

iques
• A co ote recloser installa ns.
• Inclusion of Fault locators into recloser and protection schemes is 

also planned to optimise the overall network performance 
 
The co-ordination density criteria for CB’s, reclosers, sectionalisers, 
and fuses are as follows... 
• Feeder CB
• d CB n  cascaded from Feeder CB 
• naliser not more than 1 cascaded from Field CB 
•  Bran nes 

 alternat  supply is available. 

ations are used where dual 

aker/feeder ratings are tw l f er load t

lk oil cir t breakers are located with

 are used for all 50kV a

SF6 
66kV ra

or  
 minimum 

DC 2
incurred

lt operation (reduces 110
ue to older CB designs)

kV Ci

Min 400A rating and 12kA short time fault rating 

Breakers 

SF6 
Indoor 

uum 
figurations for multiple fee tions. 

Burs
previo
Elect

ilure issues) 
protection with full  and

includ
24v D erating mechanisms  
Live
techn
SCAD

 
ntrol fitted to all rem tio  

 per each substation feeder 
ot more than 2Fiel

Sectio
Fuses ch fusing on private spur li
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5.5.1.8 Distribution Transformers 
 

All nsform d t llow res rati n 8 
ho

In most cases portable generation is temporarily used to supply load 
du replac rs. 

The security standards adopted by ENL do not allow for tem
supply of loads as a result of smaller transformer failure. 

Ea resistan a tential bond
sta are ct y act and reg

To e e 6 rods (2 banks) are driven before 
an earth is abandoned as imprac sistance. These 
sit by case basis as the occurrence is 
rar

Str equ  s ons are in nce 
with the outcomes of the Visim design tool. 

Replacement of transformers with ground mount mini sub style units is 
the standard ver 100kVA Smaller ground 
mount transformers are also used for replacements in rural locations 
where the supply is via underground 11kV cables. 

• Standard transformer sizes used are 15 kVA for 1 phase supplies 
100  k  for 3 phase.

• All transformers above 100kVA to be ground mounted. 
•  ur und unted regardless of size. 
• LV isolation to be provided. 
• n e. 
• Transformers greater than 500kVA shall have 3-Phase switching 

5.5.1.9 Pole mounted Isolation equipment

 tra er installations are designe o a to on withi
urs. 

ring ement of larger transforme

porary 

rth ces step and touch and equ l po ing 
ndards  in accordance with the ele ricit ulations.   

 upgrad arths a maximum of 
tical to lower re

uations are reviewed on a case 
e. 

ength r irements for pole mounted ubstati  accorda

practice for transformers o

30, 50, , 200, 300, 500, 750, 1000 VA  

All new ban substations to be gro  mo

All Urba LV connections to be cabl

provided for connection and disconnection, on the HV 

 
 

Standards for Air Break Switches include…  

• n liv line replacement and 
maintenan

• 900mm Ph
• 
• pre pa  >1MV on 1  
• not used to break load unless fitted with suppression 
• eak ew chases 
 

installatio s that accommodate 
ce techniques 
ase separation on 11kV 

e 

1400mm phase separation on 50kV 
arc sup ssion fitted if connected ca city A 1kV
50kV 
load br  fault make rating on all n  pur
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No orm e d using fusing 
pro  in ad areas. 

exceeding 10km with typical connection densities of 20 to 30 per 
se

Standards for Ground-mo itch installations include… 
• No more t ied  1 switchboard without 

bus sectio

• more tchgear supplied from a single 
circu at s) 

• ore th d associated switchgear cascaded 
 no ba

• more d ectly to he bus of a 
board arrangement. 

• c ed for replacem t to
nan

11kV switchgear standards 

• abl
• eig  cle nce 
• Independently mounted from transformer. 
• e op
• Fault make /load break 
• se
• 400A Bus bar rating min. 
• ort time fault rating min. 
 

5.5.1.10 LV 

 transf
tection

ers greater than 500kVA ar
overhe

installe

Where sectionalisers or similar equipment are not present on rural 
lines air break switches are considered necessary at distances not 

ction. 

unt sw
han 3 transformers suppl
n 

from

Not than 500kVA fed from swi
cable it (excluding industrial situ

an 2 transformers an

ion

No m
with ck feed 

Not than 1 cable circuit connecte  dir  t
switch

SF6 or Va uum type equipment us
ce. 

en  reduce 
mainte

Extend e 
Extra h ht for termination ground ara

3 phas eration 

200A fu  tee off rating min. 

12kA sh

Switchgear 
Ne ane ucted ing DIN style
which is mou he transforme  Incomer links 
are  to p b  the tran
the LV bus bars. This facilitates easy removal and replacement of 
failed transformers. 

400V tie switches are not normally installed on overhead networks 
interconnections are made using portable jumper stic  in 
conditions In u tion boltable tie 
connections a

w LV p l installations are constr
nted independently from t

 us  equipment 
r.

 fitted rovide the ability to isolate etween sformer and 

ks fault 
.  underground domestic retic

re made available at the open points of the LV runs. 
la
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5.5.1.11 Control and Protection 
New purchases of protection relays include standardi tion
fle in p om unication usin  
serial I/O protocols and interchangeable hardware.  

It ble  design consistent 
ac en placement program e 
concentrated into a 5-year timeframe. 

For Transformers up to 5MVA Overcurrent /Earth Fault pro
sufficient. 

Transformers A are to have Restricted Earth fault and 
Differential Protection. 

110V battery banks installed as single unit.  

Dual 24V Battery systems are to be used where installed CB’s operate 
on 24V and no 110V systems are installed. 24/12-volt DC-
converters used for Radio equipment power supply. 

tion of various 
supply voltages to a common voltage (i.e. 12 volt, 48 volt supplies 
standardised at 24volts) 

Tap changer controls shall be capable of Master/ Follower or circulating 
current opera  conditions. 

Remote manual controls are installed on tap changer controls at Zone 
Su s and on Voltage Regulators to allow operator intervention 
when automatic control relays malfunction or when voltage 
ad nts g between to zo
substations.  

5.5.1.12 Communications

sa  in terms of 
xibility rotection scheme design, c m g standard

is desira
ross the 

 to keep protection equipment and
tire network. Therefore re s need to b

tection is 

 over 5MV

DC 

Battery chargers and batteries including rationalisa

tion to cope with unbalanced

bstation

justme are necessary when parallelin ne 

 

Construction  will adhere  fo
standards… 

 
•  circuits 10kV isolation on all si . 
• nd Network pilot communications circuits 10kV isolation at all 

sites. 
• LTCSS tone calling on all RT’s 
• Equipment at each end of a link to be same make, model and age.   
• Power levels standardised on all repeaters at 25W. (Digital links 

10W) 
• Detachable head RT’s to be used in vehicles. 

 
of new or replacement asset  to llowing 

Telecom
Eastla

tes
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5.5.1.13 SCADA 
 

Co era s a direct impac
se els onse times. s su
reliability requirements of the system are high. 

Dual master stations, remote master connection, sub master and 
island operat rgeted at robust  
system to fau

The poll duration of a single SCADA port increases with the number of 
RTU’s connec ote equipment from 
the  ro f 35 seconds ar  
to re effe back from the uip
controlled. A maximum of 25 RTU’s per port is necessary to achieve 
the d 

Systems connected with the SCADA system must be selected to 
consider use of consistent Protocols 
• DNP3 
• MODBUS 
• 

5. Building new assets

rrect op
rvice lev

tion of the SCADA system ha
 and supply restoration resp

t on the 
ch the  A

ing capabilities are directly ta
lts. 

ness of the

ted to the port. When operat
om maximum poll durations o
ctive operation and feed

ing rem
 control
ensu

e targeted
ment being eq

 targete poll duration. 

ABBEY 

5.2  
 
ENL uses external contractors to up-size or extend assets. As part of 
the building and commissioning process ENL’s information records will 
be “as-built” 
 

Th sts s other than those 
ide  in t m are ntified r ea et 
category as follows… 

Distribution
The ity cifically identified in the 
development program. Customer driven funding for distribution lines 
an  is
 
11kV Lines   
11kV Cable  
In ase  a portion of the total 
pro e  customer. he c
provides for the cost of increases in line or cable size beyond the 

and all testing documented. 

e foreca
ntified

 for new assets and asset ext
he development progra

ension
 ide fo ch ass

 
of distribution funding is spe major

d cables  identified as follows… 

1km  $90,000p.a. 
1km  $200,000p.a

s this funding only contribute
d by the private developer or

. 
s tomost c

ject fund  T ontribution 
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minimum required for the customer which will provide for growth over 
the applicable planning period 
 

LV growth 
 
Detailed analysis has not been undertaken on the urban overhead 
network to identify exact capacity constraints.  The cable network, 
which supplies commercial areas, is monitored more closely. 
 
The trigger fo  blowing.  Voltage 
complaints an an give an arly ing.  
With load growth ranging between 0.5 and 11% it can be expected 
that in may cases conductor and cable will require capacity upgrade 
long before age replacement.  
 
At  EN additional transformer 
ins
In the interim growth on these cables erodes contingency capacity. 
 
An annual pr wth is made to install 
1k  (u 0,000. 
 
 
Transforme
 
Allowances for additional transformers and capacity upgrades per year 
to cater for typical growth are as follows. Negative growth
of ters creates redundancy of transformer ins llat

 

La sfo   
$140,000p.a. 

Small Transformers less than 100kVA 20 at $78,000p.a. 

 

Switchgear 
 
Growth associated with this switchgear is triggered by industrial load 

opment.  There are no constraints 
associated with the switchgear as the equipment is rated appropriately 
to der

General subd nderway, allowance for 3 units or 
9 s es pe

r upgrade is therefore a fuse
d transformer MDI readings c  e  warn

present
tallation.  

L is addressing capacity via 

ovision to accommodate orga
rban/commercial) cable at $8

nic gro
m of LV

rs 

 or shifting 
ions. load cen ta

rge Tran rmers greater than or equal 100kVA 3 at 

ground mounted 

or underground subdivision devel

the fee  capacities. 

ivision development is u
r year is sufficient. witch
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Industrial gro  for 2 units or 6 switches per 
ye dic

15 switches per year 

 

LV Frames 
 
Allowance is  at $40,000p.a. 

Capacity upgrades assume reuse of existing LV frames. 

Frame Installation as required with transformers. 

Gr conti oxes per year. 

Ins  o ENL removes its connection 
fuses from M er boundaries is covered in 
the ewal s

 

Communica
 
All for s per year from 2
onward is con  term development. These 
communicatio e Scada section. 

 

Scada 
As the numbe  network the pac e 
Ab d. Functionality improvements of 
the system are also being developed on an ongoing basis to keep the 
sy rre e  year c le b
system repla average annual cost of 
$1

Development of a s lar powered RT call in system use with fault 
locators was initially include f th  auto ati
Du delays s em the expen  
the rural automation program was de e syste  is 
ac  call- ult rovide inform  
fault location and assist with route aff 
to te loc
To te ing funding h  be
provided… 
 

wth is higher and allowance
ted. ar is pre

at $5,400 each=$81,000 

made for 6 frames per year 

owth 

tallation

ngency allows for 6 new B

f new Distribution boxes as 
eter boxes located on custom
ection of this plan  ren

tions 

 4 additional automated site
sidered sufficient for long

owance 010/11 

ns costs are included in th

r of sites increases on the ca ity of th
bey Master station will be increase

stem cu nt. Ongoing development ov r 10 yc etween 
cements should assume an 

o

0,000. 

d as part o e rural m on program. 
e to  in production of a suitable 

ferred Th
yst diture from

designed to m
tivate in indication following a fa to p ation of the

planning for dispatch of fault st
ations. 
the development the follow

remo
 comple as en 
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2007/2008  $48,000 
2008/2009  
2009/2010  ,0   
 
Development of additional sites following completion of the rural 

1 costs are inclusive of 

$50,000 
$50 00

automation program is forecast from 2010/1
Scada, communications and Actuator equipment $20,000p.a. 
 

5.6 Retiring of assets 
 

ing most or all of the following 
activities… 

• De-energising the asset. 

• Physically disconnecting it from other live assets. 

• Curtailing the assets revenue stream. 

ng it from the ODV. 
 

situ (typically for underground cables). 
 
• Disposal of the asset in an acceptable manner particularly if it 

contains SF6, oil, lead or asbestos. 

Key criteria for retiring an asset include… 

ased demand). 

y 

g 

Retiring assets generally involves do

 

 

 

 
• Removi

• Either physical removal of the asset from location or abandoning in-

 

 
• Its physical presence is no longer required (usually because a 

customer has reduced or ce
 
• It creates an unacceptable risk exposure, either because its 

inherent risks have increased over time or because emerging trends 
of safe exposure levels are declining. Assets retired for safet
reasons will not be re-deployed or sold for re-use. 

 
Where better options exist to create similar outcomes (eg. replacin• 
lubricated bearings with high-impact nylon bushes) and there are 
no suitable opportunities for re-deployment. 

 
• Where an asset has been up-sized and no suitable opportunities 

exist for re-deployment. 
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6. Managing the risks to the 
business 
 
ENL’s business is exposed to a wide range of risks. This section 
examines these risk exposures, describes what ENL has done and will do 

hat ENL will do when disaster strikes. 

6.1 Understanding the business risk profile

about these exposures, and w

 

ucture to provide all management 
and support services for the three companies, (Eastland Infrastructure 
Ltd, Eastland Network Ltd and Eastland Port Ltd) which are all owned by 

 carry out a 

nts applied and with any additional 
is provided a measure/review of the 
risk management for each business. 

 

 
Arrangements for Eastland Infrastr

the Eastland Community Trust was implemented in 2003. A new 
management structure was developed with new appointments being 
made to a number of management positions at this time. 
 
The change in company size and structure altered the business risk 
profile of Eastland Infrastructure and the companies it manages. To 
facilitate the ability to manage risk in an efficient and effective manner 

 August 2004 RHS Services was engaged toin
comprehensive risk management review. The scope of this review was 
that in accordance with the Risk management Standard AS/NZ 
4360:1999, the business operations of the three businesses were 
reviewed against a generic set of risk areas, (Governance, Personal, 
Financial, Business Development, Environmental, Political, Legal, 
Operational, Information, Technological and Business Resilience).  
 
Having identified risks and associated existing mitigation practices, 

alysis was undertaken to determine likelihood (frequency or an
probability) of the risk occurring and the consequence (impact or 
magnitude of the effect) should the risk occur. By aggregating the 
likelihood and consequence, risk significance was assessed both with 
existing treatme
mitigations/treatments applied. Th
effectiveness of current and future 
 
Further, based on the company’s appetite for risk, a weighting was 
applied to each risk and a prioritized list of risk management actions has 
been developed. This list of actions has been incorporated into annual 
business plans and summarizes EIL’ business risk management 
lanning.  p
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SUMMARY OF EIL RISK MANAGEMENT ACTIONS  

iness Risk Identification & Analysis Report  August 2004 (EIL BUSINESS RISK) Bus   

tion 
From Business Ac

o. 
Report Unit  

e
Rep
RM2

ents 

RM1
C CEO 

view 
completed  

2. Review the corporate governance 

EIL 

C CEO 
Board review 
completed  

view 
d  

RM3
programme, including stress and fatigue 
policies, and public safety. A 

Manager & 
Operations Manager 

t a 
f gaps 

for EPL  and 
ENL 

RM3.2 Personnel 2. Review and update EI’s employment EIL 

RM3

pment and succession planning. B CEO,PA  

RM3.4 Personnel 

elop procedures to assist those staff 
nearing retirement to transition out the EIL 

M3.5 Personnel to foster a pool of resources to replace those ENL, EPL Service & Ops 

RM3
A 

GM Network 
Operations  

RM4.1 Financial 
1. Review and update financial asset register 
and undertake regular reviews against other 
asset registers such as GIS. 

ENL C 
(Ongoing) 

Corporate  Service 
Mgr & GM 
Operations Mgr  

RM4 Gain decision from the Auditor General on 
status of the port for auditing purposes. 

EPL 

Completed 
Corporate  Service 
Mgr 

nfirmed 
ations 

is not viewed 
under Port Act 

RM5.1 Insurance competitive service which meets the business EIL 

B 
Corporate  Service 
Mgr 

Review for next 
financial year 

Financial - 
 catastrophe reviews to assess 

the likely losses to business from the range of GM Network Stage 1 update 
lans 

risks 

RM5

N

Ref r 
ort 
.3.#.# 

Risk Area Description 

EIL, ENL, 
EPL 

Timing 
Priority Responsibility Comm

.1 Governance 
1. Develop internal auditing processes to 
assure compliance with the  “Corporate 
Governance Charter”. 

EIL Board re

RM1.2 Governance framework in light of the business needs and 
any direction given from the Securities 
Commission.  

RM2.1 
Governance 
Business 
Objectives 

1. Develop a monitoring and review process to 
ensure that all business initiatives and 
projects, policies and procedures are in 
compliance with the business objectives.  

EIL, ENL, 
EPL 

C 
Corporate  Service 
Mgr 

Board re
complete

.1 Personnel 1. Review and update EI health and safety EIL Marine Services 
carry ou
review o

policies and procedures. B CEO, PA  

.3 Personnel 

3. Develop processes to include company 
needs analysis, recruitment and retention, 
employee performance review, and training 
policies / plans to provide for staff 
develo

EIL 

4. Dev

organisation whilst at the same time capturing 
their EI intellectual knowledge. C CEO  

5. Develop processes in the Gisborne region 
GM Network 
Operations Marine R

who leave the organisation.  C Manager  

.7 Personnel 
7. Benchmark ENL standards against industry 
best practice for public safety and 
unauthorised access. 

ENL 

RM4.2 Financial 
2. Review and update port asset register. 

EPL C 
(Ongoing) 

Marine Services & 
Operations Manager  

.3 Financial 3. 

Audit co
Port oper

RM4.4 Financial 4. Review methods to improve tracking of 
goods which use the port facilities. 

EPL C 
(Ongoing) 

Commercial & 
Regulatory Manager  

Financial - 
1. Implement three-yearly assessment as to 
whether the incumbent broker is providing a 

objectives. 
2. Undertake

RM5.2 Insurance potential catastrophic events and procure 
insurance to match these losses. 

ENL, EPL 

C 
Operations Marine 
Service & Ops Mnger 

Disaster P
& review 

.3 Financial - 
Insurance 

3. Review deductible levels against a risk 
management framework and the company’s 
risk appetite. 

ENL, EPL C 
(Ongoing) 

GM Network 
Operations Marine 
Service & Ops Mnger  
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RM5 ing ENL GM Network 

s part 
ntract 

reviews see 

M6.1 Business 1. Undertake a robust and rigorous risk 

and business objectives. 

EIL 

C Regulatory Manager 

ted 

included in the 
development of 

 cases 
e of 

level of risk 
assessment 
undertaken 

come involved in industries on 
t looking for new opportunities 

for EI growth. 
EIL 

C 

Business 
Development 
Manager  

RM7

RM7

RM8

A Operations Manager 
Tolaga 

Bay 

M8.2 Environmental ENL, EPL 

GM Network 
Operations & 

RM9

RM1

RM1

RM1

S sets 
dards 
iance 
toring 

RM1

the planning process for any new initiatives. 
C 

(Ongoing) CEO  
2. Actively communicate with local 

M1 itical - 
Lobby Groups 3. Use the media to positively portray ENL and 

EPL interests. 

EIL, ENL, 
EPL C 

(Ongoing) 
Marine Services & 
Operations Manager  

RM14.1 
Political - 
Industry 
Groups 

No additional treatments are necessary at this 
time. 

 
 CEO  

.4 Financial - 
Insurance 

4. Review contract works insurance and 
contracted terms and conditions to assess 
whether the contractors are already includ

Include a
of the Co

an allowance for this insurance. C Operations RM21 
Process 
documen
and Board 

R Development assessment of new business initiatives prior to 
any commencement of new business activity. 
This assessment should include how the 
initiative fits with existing business operations Commercial & 

business
and awar

RM6.2 Business 
Development 

2. Actively be
the East Coas

RM7.1 Environmental 
Natural Events 1. Review of all significant natural events to 

assess EI’s vulnerability and potential loss.  
ENL, EPL 

B 
GM Network 
Operations  

.2 Environmental 
Natural Events 

2. Undertake a flood review using the territorial 
authority’s flood plans to estimate the likely 
critical points and likely damage on ENL’s 
network for the various flood scenarios. This 
could also include a landslide analysis. 

ENL, EPL 

B 
GM Network 
Operations  

.3 Environmental 
Natural Events 

3. Undertake an earthquake review using 
likely earthquake scenarios to assess the 
potential level of damage to the electricity 
network and port operations. 

ENL, EPL 

B 
GM Network 
Operations  

.1 Environmental 
Emissions 1. Maintain a register of all land use rights and 

obligations. This would include acceptable 
noise and emissions limits. 

ENL, EPL 
Commercial & 
Regulatory Manager 
& GM Network Port and 

R Emissions 2. Prepare a register of sites which are 
contaminated.  B 

Commercial and 
Regulatory Manager  

.1 
Environmental 
weather 
affecting ENL 1. Actively pursue options to reduce 

dependency on hydro electricity. 

ENL 
C 

(Ongoing) 
GM Network 
Operations  

0.1 
Environmental 
weather 
affecting EPL 

1. Improve systems to forecast future weather 
events to reduce their impact on port 
operations.  

EPL 

A 
Marine Services & 
Operations Manager  

1.1 Political No additional treatments are necessary at this 
time.     

2.1 Political 
Terrorism 1. Actively monitor evidence of increasing 

terrorist threats. 

EPL 

C 
Marine Services & 
Operations Manager 

The   ISP
high stan
for compl
and moni
threats 

3.1 Political - 
Lobby Groups 

1. Further involvement in engaging lobby 
groups in discussion / consultation as part of 

ENL, EPL 

RM13.2 Political - 
Lobby Groups government to highlight interests of ENL and 

EPL.   
ENL, EPL C 

(Ongoing) CEO  

3.3 PolR
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RM15.1 
Political - 
Government 
Intervention No additional treatments are necessary at this 

time. 

 

 CEO  

 necessary at this  
 CEO  

m 
into the Gisborne Region that meets ENL’s 

ENL 

A 
GM Network 
Operations 

Currently 
evaluating 
issues & 
options with 
Transpower 
Will work with 
the industry as 
the Model UOS 

. Need 
t 
 with 
ustrial 
rs 

l - 
ractual 

3. Develop a new contract arrangement on a 
progressive basis with all service providers. 
Include in the contract: 

ENL, EPL 

A 
Commercial and 
Regulatory Manager  

Contractual 

ce management system which 
tractors objectives with those of 

ENL and / or EPL, 
 

A 
Commercial and 
Regulatory Manager  

l 
4. Review all lease and license arrangement 
and develop a process to align them with the 
business objectives. 

ENL, EPL C 
(Ongoing) 

Operations & 
Commercial and 
Regulatory Manager Work ongoing 

Breach include all relevant legislation.  B CEO 
Further work 
needed for ENL 

Legal 

d 

RM18.3 Rights & 3. Review the concept of “duty of care” as the 
s more litigious.  

EIL, ENL, 
EPL 

B CEO  

ory Manager 

Need to include 
local body 
plans and port 
etc. EIL use 
INSIGHT to 
provide advice 

P and LP. 
ding 

assistance with 
formal 
submissions 

e Services & 
ations Manager  

network companies. C 
GM Network 
Operations 

xisting 
sure 

(AMP) process 
is 
demonstrating 

RM16.1 Political - EI 
Owners 

No additional treatments are
time. 

RM17.1 Legal - 
Contractual 

1. Work collaboratively with Transpower to 
develop a more reliable transmission syste

business objectives. 

RM17.2 Legal - 
Contractual 2. All electricity retailer agreements / 

relationships should be reviewed against the 
Model Use of System contract and EI’s 
business objectives. 

ENL 

C 
(Ongoing) 

Commercial & 
Regulatory Manager 

develops
to look a
contracts
large ind
consume

RM17.3 Lega
Cont

RM17.3 Legal - i. a performan
aligns the con

RM17.3 Legal - 
Contractual 

ii. factors such as quality, health and safety, 
reliability, reporting, asset information, 
processes and customer service, and 

 
A 

Commercial and 
Regulatory Manager  

RM17.3 Legal - 
Contractual 

iii. acknowledgement of the East Coast 
isolation and lack of competitive tension. 

 
A 

Commercial and 
Regulatory Manager  

RM17.3 Legal - 
Contractual 

iv. Any pre-qualification, tendering processes 
must be communicated to all interested parties 
and be robust, fair and transparent. 

 
A 

Commercial and 
Regulatory Manager  

RM17.4 Legal - 
Contractua

GM Network 

RM18.1 

Legal 
Statutory 
Rights & 1. Enlarge the legislative compliance audit to 

EIL, ENL, 
EPL 

RM18.2 Statutory 
Rights & 
Breach 

2. Enlarge the legislative review to cover all 
businesses.  

EIL, ENL, 
EPL 

B  
EPL is 
complete

Legal 
Statutory 

Breach public become

RM18.4 

Legal 
Statutory 
Rights & 
Breach 

4. Identify all statutory rights which EPL and 
ENL have, and actively work with stakeholders 
to maintain these rights. 

ENL, EPL 

A 
Commercial and 
Regulat

on D
Inclu

RM18.5 

Legal 
Statutory 
Rights & 
Breach 

5. Complete all recommended actions from 
the MSA (Jody F Millennium) accident report. 

EPL 

Completed 
Marin
Oper

RM19.1 Operational 
ENL 1. Develop benchmarking of asset 

management practices against other similar 
ENL 

The e
disclo
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compliance with 
best practice 

RM19.2 Operational 
ENL likelihood and severity of car accidents and 

other third party damage to the network. 
ENL 

C 
GM Network 
Operations 

Statistics on 
post events to 
be collated 

ENL 

To be 
completed in 
conjunction with 
Network 
Development 
Plan 

Manager  

 

& 

ager  

M22.2 Information 
r all hardcopy record to soft copy 

ons for ease of backups and storage.  

ENL,EPL 

B 
GM Network 
Operations 

rmation Mgr 
to develop 
policy & 
procedure and 
implement 
Information Mgr 

 develop 
y & 
edure and 

lement 

ervice 

clude with 
2 

et & 
 

(asset & 

EIL 

(Ongoing) Manager 

cess 
documented 
and Board 
included in the 
development of 
business cases 
and aware of 

f risk 
sment 

undertaken 

RM24.1 Business 
Resilience 1. Develop Business Continuity Plans for EI. 

EIL, ENL, 
EPL A CEO  

RM24.2 Business 
Resilience 

2. Develop Crisis Management Plans for EI. 

EIL, ENL, 
EPL 

A CEO  

RM24.3 Business 
Resilience 

3. Initiate and implement Disaster Recovery 
Plans for EI. 

EIL, ENL, 
EPL A CEO  

2. Actively work with stakeholders to reduce 

RM20.1 ENL 
Uneconomic 

Operational 

Lines 1. Monitor and manage public perceptions as 
ENL disposes of uneconomic lines.  C 

GM Network 
Operations 

RM21.1 Operational 
EPL 

1. Develop an Asset Management Plan (AMP) 
for the port assets, possibly following the 
framework developed for ENL. 

EPL 
A 

Marine Services & 
Operations 

RM21.2 Operational 
EPL 

2. Develop a capital expenditure plan to 
manage the new build and asset replacement.  EPL A 

Marine Services & 
Operations Manager  

RM21.3 Operational 
EPL 

3. Develop systems, policies and procedures 
to design installations that meet the current 
prudent standards of design. 

EPL 
A 

Marine Services & 
Operations Manager 

RM21.4 Operational 
EPL 

4. Implement documented project 
management practices to achieve project 
objectives. 

EPL 
A 

Marine Services 
Operations Manager  

RM21.5 Operational 
EPL 

5. Undertake documenting of asset 
information on all port assets to limit loss or 
damage. 

EPL 
A 

Marine Services & 
Operations Man

RM22.1 Information 
1. Implement formal process to check asset 
information for accuracy before entering into 
databases. 

ENL, EPL 
B 

GM Network 
Operations  

Info

R
2. Transfe
versi

RM22.3 Information 
3. Systematically record information on all port 
assets. 

EPL 

A 
Marine Services & 
Operations Manager 

to
polic
proc
imp

RM22.4 Information 
4. Implement document management system 
for all correspondence and company 
information. 

EIL 
A 

Corporate  S
Mgr  

RM22.5 Information 5. Implement system to manage personal 
information.  EIL A CEO 

In
RM3.

RM22.6 Information 6. Develop information security polices to 
include prevent hacking, viruses etc.  

EIL 
A 

GM Network 
Operations (asset & 
Plan Mgr)  

RM22.7 Information 7. Develop processes to back up information 
to prevent loss. 

EIL 
A 

GM Network 
Operations (ass
Plan Mgr) 

RM22.8 Information 8. Develop disaster recovery plans for 
information systems. 

EIL 
A 

GM Network 
Operations 
Plan Mgr)  

Pro

RM23.1 Technological 1. Include with any preliminary analysis (of a 
new initiative) a robust and rigorous risk 
assessment of the new initiative and how it fits 
into the existing business operations and its 
objectives. 

C 
Business 
Development 

level o
asses
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RM24.4 Business 
Resilience 4. Review the change management process 

within EIL. 
EIL, ENL, 
EPL C CEO   

       

Legislative Identification & Analysis Report  August 2004 (Legislative)   

      

2.1.4.1 

Legal 
Statutory 

 

Rights & EIL 

A CEO  

 
ts, Protected Disclosures 

EIL 

A CEO,PA  

.4.1 e free policy to all staff EIL C CEO,PA  

.4.2 Safety 

e EIL health and safety 
programme including stress, fatigue policies 
and public safety. 

EIL 
A CEO,PA  

3.4.1 Information EIL 

Information procedures B Regulatory Manager  

2.3.4.4 Business 
Information 4. Develop information security policies to 

minimise the potential for hacking, viruses etc. 
EIL 

A Asset & Planning Mgr  

2.3.4.5 Business 
Information 5. Develop processes to back up electronic 

information 

EIL, ENL, 
EPL A Asset & Planning Mgr  

2.3.4.6 Business 
Information 6. Develop disaster recovery plans for 

information systems 
EIL 

A Asset & Planning Mgr  

2.3.4.7 Business 
Information 7. Develop policies on use of close circuit TV 

(CCTV) 
EIL, EPL 

C 
Marine Services & 
Operations Manager  

2.4.4.1 
Tax 1. Check that backup staff are familiar with 

and regularly involved in tax processing 
EIL 

C 
Corporate  Service 
Mgr  

2.5.4.1 

Property - 
Buildings 1. Develop evacuation schemes for all 

owned/occupied buildings in ENL and EPL 
EIL 

A 
Corporate  Service 
Mgr  

2.5.4.2 

Property - 
Buildings 2. Develop a building maintenance regime for 

all buildings owned by ENL and EPL 

EIL, ENL, 
EPL B 

Corporate  Service 
Mgr  

2.5.4.3 

Property - 
Buildings 

3. Develop compliance schedules for all 
buildings that fall under the 'existing use rights' 
of the Building Act 1991 

EIL, ENL, 
EPL B 

Commercial and 
Regulatory Manager  

2.7.4.1 
Environmental 

1. Develop procedures to comply with 
environmental legislation when working on 
Port (HSNO) 

EIL 
B 

Marine Services & 
Operations Manager  

2.7.4.2 
Environmental 

2. Maintain a register of all land use rights and 
obligations. This would include acceptable 
noise and emission limits 

EIL 
B 

Corporate  Service 
Mgr  

2.7.4.3 Environmental 3. Prepare a register of sites which may be 
contaminated EIL B 

Corporate  Service 
Mgr  

2.8.4.1 
Contracts 

1. Identify and check that all contracts are in 
writing and in compliance with the relevant 
legislation. 

EIL 
B 

Commercial and 
Regulatory Manager  

Breach 1. Develop a Privacy policy 
Legal 

2.1.4.2 Statutory 
Rights & 

2. Revise existing HR policies to improve 
in organisation i.e.: Bill of

Breach 
understanding with
Rights, Human Righ

2.2 Health & 
Safety 1. Confirm the smok

2.2 Health & 2. Review & updat

2.2.4.3 Health & 
Safety 3. Develop an alcohol policy EIL C CEO,PA  

2.2.4.4 Health & 
Safety 

4. Review public safety through restricted 
access, signage and education processes with 
regard to port facilities 

EIL, ENL, 
EPL A 

Corporate  Service 
Mgr  

Business 2.
1. Develop an internet use policy C Asset & Planning Mgr  

2.3.4.2 Business 
Information 

2. Review information that is private (i.e.: 
related to the Privacy Act). Provide training on 
what is deemed personnel information 

EIL 
B Asset & Planning Mgr  

2.3.4.3 Business 3. Develop business information policies and EIL Commercial and 
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2.8.4.2 
Contracts 

2. Provide training to staff in related legislation 
EIL 

C 
Commercial and 
Regulatory Manager  

2.9.4.1 

Sales and 
Marketing 1. Provide training on the various legislative 

obligations 
EIL 

C 
Commercial and 
Regulatory Manager  

2.10.4.1 

Company 
Formation & 
Corporate 
Governance 

1. Develop a legislative compliance document 
to provide assessment of compliance with 
relevant company legislation for each EIL 
business group. 

EIL 

B 
Commercial and 
Regulatory Manager  

2.11.4.1 

Business 
Resilience 

1. Develop a Business Resilience plan that is 
in compliance with the civil defence and 
emergency management Act 2002 

EIL 
A 

Corporate  Service 
Mgr  

2.12.4.1 
Road Vehicles 

1. Incorporate the management of vehicles 
used on company business into the health and 
safety system. 

EIL 
B 

Corporate  Service 
Mgr  

2.12.4.2 

Road Vehicles 2. Ensure procedures exist to regularly check 
maintenance and roadworthiness of vehicles 
used on company business. 

EIL, ENL 

B 
Corporate  Service 
Mgr  

2.13.4.1 

Legal 
Statutory 
Rights & 
Breach 

1. Develop a legislative compliance document 
for electricity related legislation 

EIL, ENL 

B 
GM Network 
Operations  

       

EIL Health & Safety Identification & Analysis Report  November 2004 (EIP H&S REVIEW)   

       

2.5.2.3 

Coverage of 
the HSE Act 
1992 
Extended 1. Review definitions of the work place to 

include vehicles used on company business 

EIL 

B 
Commercial and 
Regulatory Manager 

1. Source and 
review current 
documentation.    
2. Write 
procedure wrt 
legislation & 
ENL policies 

2.5.2.3 

Coverage of 
the HSE Act 
1992 
Extended 2. Include in identification and management of 

hazards, any issues related to vehicles and 
work related travel 

EIL 

B 
Corporate  Service 
Mgr 

1. Source and 
review current 
documentation.    
2. Write 
procedure wrt 
legislation & 
ENL policies 

2.5.2.3 

Coverage of 
the HSE Act 
1992 
Extended 3. Review the port and shipping services from 

a health and safety perspective 

EPL 

A 
Marine Services & 
Operations Manager 

1. Report to be 
completed by 
RHS.                    
2. Once 
complete, list 
and work 
through actions 

2.5.2.3 

Coverage of 
the HSE Act 
1992 
Extended 4. Review systems for managing volunteers, 

people on job training or in work experience 
and any loaned employees 

EIL 

C CEO,PA 

1. Source and 
review current 
documentation.    
2. Write 
procedure wrt 
legislation & 
ENL policies & 
practicable 
suggestions  

2.5.3.3 
All Practicable 
Steps 

1. Improve education and awareness of the 
term “all practicable steps” within all facets of 
the company, i.e.. field workers design and 
port operations as well as people working in 
offices  

EIL 

C CEO,PA 

1. Source and 
review current 
understanding 
& 
documentation.    
2. Write 
procedure wrt 
ENL policies & 
practicable 
suggestions  
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2.3.4.2 Equipment clothing and equipment and training

Personnel 
Protection 
Clothing & 1. Review use and provision of all protective 

 in its use.; 

EIL, ENL, 
EPL 

A 
GM Network 
Operations 

1. Review 
current system 
with ENL/EPL.     
2. Review and 
document wrt 
legislation/acts 
etc. 

5.5.2 
Right to 
Information 

making sure it is understandable and readily 
available to all employees A 

Commercial and 
Regulatory Manager 

1. Source and 
review current 
documentation.    

e 
ure wrt 

legislation & 
ENL policies 

2.5.6.3 

Hirers and 
Suppliers of 
Plant 

1. When buying or hiring plant, provide all 
necessary information to the supplier 
regarding the plants intended use, it is fit for 
use and training is provided to operators. 

EIL, ENL, 
EPL 

B 
Commercial and 
Regulatory Manager 

1. Source and 
review current 
documentation.    
2. Write 
procedure wrt 
legislation & 
ENL policies 

Hirers and 
rangements against 

Act 

EPL 

B 
Marine Services & 
Operations Manager 

Include in 
procedure as 
per all of 6.4 

work environment A Regulatory Manager 

1. Source and 
review current 

 
 this in 

 EIL as 
ss then 

fically 

ENL 

CEO,PA template for this 

4.Provide training for staff in the areas of 
wellness, balancing work and non-work 

 in the areas of stress and 

EIL, ENL, 
EPL 

B CEO,PA 

e 
 for this  

2. Write 
procedure wrt 
legislation & 
ENL policies 3. 
Source 
workshop 

callouts, and extended working hours B CEO,PA 

Include in 
procedure as 
per all of 7.3 

2.5.8

 
orkload, redundancy and 

1. Source 
template for this  
2. Write 

re wrt 
n & 

ENL policies 3. 
Source 

2.5.8.2 Harm 
ing and 

managing stress 
EIL 

B CEO,PA 
procedure as 
per all of 8.2 

Accident 
ding and 
ting 

th self-employed 
 understand their 

when working on an Eastland controlled site. 
Also the requirement to notify OSH if any 
serious harm incident has occurred.  

EPL 

C 
Commercial and 
Regulatory Manager 

eview EIL 
rocess & 

standards and 
then discuss  to 
contractors 

2.5.9.3 

ent 
ding and 

Reporting 

2. Enlarge the Eastland accident register to 
include all accidents that occurred on Eastland  
worksites 

EPL 

B CEO,PA 

 what is 
nd work 

with contractors 
to review their 
processes and 
documentation 

Employee 1. Review all health and safety information 

EIL, ENL, 
EPL 2. Writ

proced

2.

2.5.6.3 
Suppliers of 
Plant 

3. Review all port lease ar
the requirements in the 

2.5.7.2 
Hazardous 
Behavior 

1. Develop hazard identification processes for 
behavioral events that may exist or arise in the 

EIL, ENL, 
EPL 

Commercial and 

documentation    
2. Define
terms of
a busine
filter speci
down to EPL & 

2.5.7.2 
Hazardous 
Behavior 

2.Have procedures for employees to report 
fatigue or other hazardous behavior on a “no 
blame” basis 

EIL, ENL, 
EPL B 

Source 

1. Sourc
template

2.5.7.2 
Hazardous 
Behavior 

activities, and
fatigue 

2.5.7.2 
Hazardous 
Behavior 

6.Develop guidelines for managing the 
potential behavioral affects of overtime, EIL, ENL, 

EPL 

.2 Harm restructuring B CEO,PA workshop 

Stress as a 2. Develop procedures for report
Include in 

Stress as a 

1. Develop procedures for identifying sources 
of harmful work related stress, i.e.. long hours,
peak or exceptional w

Eil procedu
legislatio

1. Review contracts wi
contractors to ensure they
obligations to notify the principal of any 
accidents (or near misses) that may occur EIL, ENL, R

p

2.5.9.3 
Recor
Repor

Accid
Recor

EIL, ENL, 

Review
there a
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against that of 
the EIL 
standard and 
process. Offer 

ce 

necessary and 
wanted. 

2.5.10.2 

ENL, 

 the 
ccident 

for all 
the business       
2.create a 

ne 

encompass that 
of the EPL, 

other   

Employee's 
o 
 Work 

2. Train staff and management of the right to 
refuse work if it could result in serious harm B CEO,PA 

 
specific process 
within the 

tion 
process       2. 
Ensure fit within 
EIL/EPL/ENL & 
training. 

2.5.11.2 

1. Source and 
review current 
documentation.    
2. Write 
procedure wrt 
legislation & 

cies. 3. 

Hazard 1. If health and safety representatives are 
included on Eastland’s employee system then: EIL 

A CEO,PA 

1. Review as 
per above      2. 
Include within 
documentation     
3. Train 

marine services operations  B Operations Manager 

eview MSA 
slation 
nst that of 

EPL services 

Infringement 2. Develop training for managers and staff to 
actively engage and work with OSH inspectors 

EIL, ENL, 
EPL C 

Commercial and 
Regulatory Manager 

Include in steps 
as per 15.2 

 steps 
.2 

2.5.16.2 P

1. Inform staff of the level of penalties that EPL 

w 
t/Legislation 
bligations       

2.Include in 
ntation     
nt 

2.5.18 I
      

      

assistan
where 

Employee's 
Right to 

1.  Develop processes to identify situations 
where the work becomes significantly 

EPL generic o
that can 

EIL, 

1. Review
current a
register 

Refuse Work hazardous  B CEO,PA ENL and 
1. Define

EIL, ENL, 
EPL 

Hazard 
identifica

2.5.10.2 
Right t
Refuse

Employee 
Participation 

and gain ratification from staff on the preferred 
system  A CEO,PA 

ENL poli
Train  

1. Review the employee participation system 
to ensure compliance with the intent of the Act 

ENL, EPL 

2.5.13.2 

Notices Provide training to management and staff on 
the application hazard notices 

2.5.14.3 Enforcement 
1. Review the role of MSA in EPL port and EPL Marine Services & 

1. R
Legi
agai

2.5.15.2 Notices 

2.5.15.2 
Infringement 
Notices 

3. Provide training to staff and managers on 
the various enforcement tools 

EIL, ENL, 
EPL C 

Commercial and 
Regulatory Manager 

Include in
as per 15

EIL, ENL, 

1. Revie
Ac
& o

 rosecutions 
could be applied following prosecution under 
the Act  B 

Commercial and 
Regulatory Manager 

docume
3. Prese

1. Review all insurances to check that they EIL, ENL, 

.2 nsurance 
remain lawful and ensure they cover legal 
costs and reparations  EPL B 

Corporate  Service 
Mgr  

 
 

Insurance Review Report for ENL February 2005  (Insurance)  

       

3.4.1.0 Financial - 
Insurance 

1. Review ENL decision to insure the Contract 
Works, Extended Works and Materials 

ENL 
C 

GM Network 
Operations 

Works C

4.2.0 Legal - 

2. Have an insurance expert review the 
conditions of contract to ensure consistency 
across the condition of contract in particular  EIL Wor

ontract 

Contractual the possible conflict between clauses 8.3.1 
and 8.5.1 B 

Corporate  Service 
Mgr 

ks Contract 3.
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3.4.3.0 Legal - 
Contractual 

3. Revise the condition of contracts to require 
the contractor to be responsible for any loss 
below the deductible (contract works EIL, ENL Works Contract 

Contractual acceptable insurances and that the insurers ENL 

GM Network 
Operations 

Works Contract 

3.4.5.0 L
C

ments of the contract conditions. 

B 
GM Network 
Operations 

ontract 

6. Request the contractor confirm that they 

ontract 

Contractual 

surance requirements both the 
rance levels and deductibles ie: 

where the contractor is responsible for the first 
ENL 

Minor Works 
tors and 
ractors 

Legal - 
Contractual 

ENL submit confirmation they have the 
acceptable insurances and that the insurers 
accept ENL requirements.  This step could be 
form part of their pre-qualification process 

ENL 

B 
GM Network 
Operations 

Minor Works 
Contractors and 
Subcontractors 

4.4.3.0 Legal - 

3. Develop a management system where all 
incumbent contractors on a regular basis (at 
least annually) submit an Insurance Certificate 
signed by the insurers confirming that the 

itions. 
 to assist in 

the verification.  

ENL 

C 
GM Network 
Operations 

Minor Works 
Contractors and 
Subcontractors 

4. Request the contractors confirm that they Minor Works 
Contractors and 
Subcontractors 

Supplier of 
Goods 

al current year i.e.: motor vehicle and plant 
insurances. 

ENL 

C 
GM Network 
Operations 

Supplier of 
Goods 

4.1.0 Legal - 
Contractual 

1. Develop a service level agreement with  EIL, ENL Commercial and Design 
tants 

gn 
sultants 

ulture 
ctors 

and plant insurances. C Mgr 
ulture 

Contractors 

Legal - 
Contractual 

1. Have an insurance expert provide guidance 
on what minimum coverage ENL should 
expect from helicopter operators. 

EIL 
B 

Corporate  Service 
Mgr 

Helicopter 
Operators 

8.4.2.0 Legal - 
Contractual 

2. Develop with these operators a service level 
agreement which specifies the insurance 

EIL, ENL 
B 

Commercial and 
Regulatory Manager 

Helicopter 
Operators 

insurance) IE: the first $20,000 of each and 
every claim. A 

Commercial and 
Regulatory Manager 

4.4.0 Legal - 

4. Develop a system whereby all new 
contractors, prior to commencing work with 
ENL, submit confirmation that they have the 3.

accept ENL requirements. This step could 
form part of their pre-qualification process.  A 

egal - 
ontractual 

least annually) submit an Insurance Certificate 
signed by the insurers confirming that the 
policies are in place and meet the 
require

ENL Works C

5. Develop a management system where all 
incumbent contractors on a regular basis (at 

Proforma schedules are available to assist in 
the verification.  

3.4.6.0 Legal - 
Contractual 

have the required motor vehicle and plant 
insurances as specified in the contract 
conditions for the current term of the contract. 

ENL 

C 
GM Network 
Operations 

Works C

4.4.1.0 Legal - 

1. Develop a set of simple conditions for minor 
works order type contracts.  These would 
specify ENL in
maximum insu

$20K for jobs greater than $20,000 and 
$5,000 for all other jobs. B 

GM Network 
Operations 

Contrac
Subcont

2.  Develop a system whereby all new 
contractors prior to commencing work with 

4.4.2.0 

Contractual policies are in place and meet the 
requirements of the contract cond
Proforma schedules are available

4.4.4.0 Legal - 
Contractual have current motor vehicles and plant 

insurances. 
ENL 

C 
GM Network 
Operations 

5.4.1.0 Legal - 
Contractual 

1. Develop a service level agreement with the 
wholesalers. 

ENL 
B 

GM Network 
Operations 

5.4.2.0 Legal - 
Contractu

2. Request that the wholesalers confirm what 
other insurances they have in place for the 

6.
design consultants B Regulatory Manager Consul

6.4.2.0 Legal - 
Contractual 

2. Request the consultants confirm what other 
insurances they have in place for the current 
year i.e.: motor vehicle third party. 

EIL 
C 

Commercial and 
Regulatory Manager 

Desi
Con

7.4.1.0 Legal - 
Contractual 

1. Develop a service level agreement with 
these arboriculture contractors 

ENL 
C 

Corporate  Service 
Mgr 

Arboric
Contra

7.4.2.0 Legal - 
Contractual 

2. Request the arboriculture contractors 
confirm what other insurances they have in 
place for the current year i.e.: motor vehicle ENL Corporate  Service Arboric

8.4.1.0 
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requirements. 

9.2.1.0 Legal - 
Contractual 

1. Ensure that all major contracts for supply of 
goods require the supplier to be responsible 
for care and insurance of goods until 
unloading and hand over to ENL 

ENL 

B 
Commercial and 
Regulatory Manager 

Major Supply 
Contracts 

6.2 Identifying specific risks 
 

lutions/actions are developed. 

• Actions are assessed against outcomes or success factors. 
 

• Actions are ranked on the basis of weighted performance against 

verity and impact.   

The risk management process as it applies to ENL’s electricity network 
business is intended to assess exposure and prioritise mitigating 
actions. The process is as follows… 
 

• Risk issues are identified and recorded. 
 

• Minor risk issues are eliminated or controlled. 
 

• Potential so
 

outcomes. 
 

• Results are then applied to cost benefit analysis in project viability tests. 
 
This approach overcomes difficulties in trying to quantify risk via 
assessment of frequency, se

6.2.1 Guiding principles 
 
ENL’s behavior and decision making is guided by the following 

cts for purchases, services and sales. 

nly purchase or sell product or services in line with its business 
expertise. 

• ENL will only undertake transactions with approved contractors and 
suppliers. Such transactions shall be maintained within specified limits. 

principles… 
 

• EIL endeavors at all times to purchase and provide secure risk managed 
products and services at the least cost and at the same time if possible 
secure long term contra
 

• Only authorised contractors and personnel may transact business in EIL’s 
name and specified limits shall be maintained for such authorisations. 
   

• ENL will o
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• ENL’s risk management policy and related procedures and systems are to be 

ually taken.   

reviewed 2 yearly by an independent party. 
 
• Annual internal reviews of risk management documentation are undertaken to 

ensure risks have been assessed correctly and that actions to reduce risks are 
act

6.2.2 Risk Categories 
 
ENL uses the following tactics to manage risk under the following broad 
ategories… 

ommercial risks

c
 
C  

n annually as part of ENL’s strategic planning process. As issues 

e to local businesses. 
 

h professional bodies 
are kept up to date. Contracts with service providers define provisions required 
to control associated risks. Maintenance and inspection activities documented 
in this plan, in addition to condition assessment information target 
identification of hazards and non-compliance issues. Targets for elimination of 
the risks associated with the hazards and compliance issues are also 
documented for each asset category in section 8 of this plan. 

 
• Financial - contracts with ENL consumers define liability and performance 

penalties. Contracts with ENL suppliers include requirements for insurance and 
protection of works. 

 
Legal, statutory & regulatory risks

 
• Competition - assessments of ENL’s exposure to bypass or generation are 

undertake
arise they are discussed at monthly board meetings. 

 
• Customer activity – regular communication is maintained will all ENL’s 

significant consumers. In addition to growth projects ENL has policies in place 
to provide assistanc

• Project management & professional liability - regular training and refreshers 
are carried out. Insurance policies and registrations wit

 
 
• Financial security - quality system procedures for financial authorities and 

identification of ENL’s representatives are in place and are externally reviewed. 
 
• Confidentially- policies and quality system procedures are in place to control 

access to and dissemination of confidential data. 
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• Legal compliance & statutory liability - quality system procedures and 6 
h k s are e to e

ed. Issues are reviewed at 6 monthly 
o d m g  e a i a

 
• s e  d 6 monthl

include hazard identification & control, 
o ctor t r at n in dent report g n s n rds for n u  Self-

au ting and independent auditing requirements are included in contractual 
uthorisations. 

 
Information security and control risks

monthly c
ensure issues are identified and resolv
b

ec

tin

 li

s a

ts 

nd

us

rn

d 

l p

nsu

es 

re 

re used for procedural revi

all obligations are met on time and to 

ar ee ext art ews. 

Health & safety - quality system policie
training are in plac
c

, p

in

roc

 a

du

d 

res

ta

an

da

y refresher 

d
e. These procedures 

isntra au ho io , ci co ct.
di

arrangements and network a

 
  
• o me a n – uali system r e  

 crit o m n t .  i o he critical documenta
is backed up via the computer systems used to generate the documents. Risk 

l l t  ations o he 

• In matio ystems – IT procedures are in place to provide 100% redundancy 
crit q nt 

ng of their effectiveness is undertaken 
on a regular basis. 

• ons systems are mainta
x a e c p v is u c e

 
• N ma t s h abili t rela ness communications via third parties 

 
Physical security of resources

D
duplicatio

cu nt
n

tio
 of

 q
ica

ty 
cu

 p
ion

oc
 A

dures are in place for storage and
mal d e ta jor ty f t tion 

of total loss is controlled 
region. 

by use of mu tip e s orage loc thr ughout t

 
for n s

and backup for all systems used. Spares 
items. Testing of procedures and auditi

are maintained for ical e uipme

 

te
Communications – alternative communicati
e

ined. Use of 
rn l s rvi e ro iders  d pli at d by ENL’s own communications network. 

E
based outside of the Gisborne and Wairoa regions. 

L in ain  t e ty o y busi

 
 
• 

sites through long-term contracts with security providers. Security systems are 
te d a ly. 

 
• 

 
Electricity supply risks

Physical security – Physical security provisions are maintained at all strategic 

ste nnual

Land use – legal agreements and ease
considered strategic or where land use 

ments are maintained for all sites 
or access is vulnerable to dispute. 

 
 

• anspower does not include (n-1) security within 
t Massey Rd 

 Loss of bulk supply - Tr
contractual arrangements a
ability to negotiate cost penalties for l
and 2003. The purchase of six 1MWe diesel generators in 2003, when 

and Wairoa GXP’s. Hence there is no 
oss of supply as was experienced in 2001 
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combined with the Waihi hydro scheme gi e us s e eas e  security for 
up to 20% of ENL’s maximum demand. 

• Liability for loss of supply or fluctuations - contractual arrangements and 
 ENL’s exposure to the ed 

outcomes. 
 
• Re n  Protec n Procedures are in a  to work with En rgy retailers 

here neces ry to contin lly mon identify d elimin te issues.  
 
Electricity outage

v s om  m ur  of

insurance policies are in place to limit  associat

ve ue tio - pl ce e
w sa ua itor an a

 risks 
 
• Breakdown and Equipment failure - network design and material standards are 

used to control the quality and suitab ocedures for 
documentation of asset & equip ent failur a  in ce. itability of new 

nd roduct use s the respon set Mana
under co ds detailed 
specifically for each asset. Strategic spar
times are held by us including 50kV/11kV tra formers 0kV witchgear & 

e hardwa protection CADA a ommunica ns equipment. q nt 
tha c  be relo  t ove a re of strategic items has  
which generally includes 50/11kV transformers, and down stream 11kV 
switchgear and protection equipment that n be used to replace failure of 
primary feeder circuit breakers and protection. 

 
• Su l estorat c trac provide 

o e Plans include pre-prepared 
switching and contingency plans for all sub-transmission and critical 
equipment. Product suppliers d to ensure specified 
mini p c

e maintained to ensure product can 
be so ed from u id t   a timely manner to cater f
events. Re-locatable diesel generation is al 
distribution supply. rocedures are  p
issues where security standards are not maintained in terms of redundant 
capacity, alternativ s p  t s nd restoration times. Corrective actions 
are incorporated into contractual arrangement et 
management plans as appropriate to control the risks. 

 
• Access to specialised equipment - procedures and arrangements to ensure 24 

hour access to specialised equipment are maintained a
basis. 

Compete  
ned ad 

ility of product used. Pr

sibility of the As
m e re pla Su

product a  p  i ger and is 
ntinual review. Asset based solutions and standar

es of critical items with long delivery 
ns , 5  s

lin re, , S nd c tio  E uipme
t an cated o c r f ilu  also been identified

ca

pp y r ion - on ts for minimum re-sourcing, backup re-
spsourcing, and response practices. Re ns

 are monitored and audite
remum levels of product spares and la ements are maintained in the 

region. Procedures and documentation ar
urc  o ts

 P

e he region in 

 in

or catastrophic 
 available as a subs

lace for review of outages to identify 
titute for norm

e up ly op ion  a
s design standards and ass

nd verified on an annual 

 
 
• 

reconstru
ncy and capabilities in helicopter transportation and line
ction techniques are maintai to ensure risks associated with ro



 Managing the Risks to the Business 
 

A
 

6.3 Planned 

sset management plan Page 246 of 305 

access are controlled via alternative means. This is particularly important in 
remote areas of the region. 

responses 
 
ENL’s key responses are described below… 
 
6.3.1 ontinuity plans C  
 
ENL intains an Em gency Preparedness Plan which provides  
contact lists for explosion, fire, disease, accident, injury or death incidents, and 
environmental accidents that may be associated with a o o NL’ ain 
office facilities, network asse dents involving contractors working for the 
comp y. 

 
6.3.2 Disaster recovery

ma er  procedures and

 oper ti n f E s m
ts and inci

an

 
 
Policies, plans and readily accessible documentation are maintained to maximise 
the effectiveness of ENL’s efforts to overcome d a er e n . Fin ncial 
arrangements and insurance policies are in place to control the associated 
financial impacts resulting from events of this nature. T o i ot c red 
by catastrophe insurance. Annual budgetin
and large unplanne  provision is allocated in the a n l 
funding plan. 
 
Events considered in the essments include flooding, earthquake, tsu , war, 
landslips, drought, volcanic eruption, severe storms and bush fire.  
 
ENL is involved in and supports civil defence preparedness through the 
involvement with the Hawkes Bay Regional Council and the Gisborne District 
Council LifeLines groups. 
  
6.3.3 Electricity Supply

is

he

st

 ne

 

tw

ve

rk 

ts

s n

a

ove
g includes a contingency sum for storm 

d events also a borrowing n ua

ass nami

 

Loss of Bulk supply- Transpower does not include N-1 le e e ri  within 
contractual arrangements at the Gisborne
there is no ability to negotiate cost
experienced in 2001/2002 a e r rs 
in 2003, when combined with the Waih ded ENL with 
demand Generation capability up to 20% of the maximum deman . 

Liability for loss of supply or fluctuatio
insurance policies ar

Revenue Protection- Procedures are in place to work with Energy retailers where 
necessary to continually monitor identify and eliminate is

v

six

l s

pply as was 
 1M

cu

W d

ty

iese

 and Wairoa Grid exit points. Hence 
 penalties for loss of su

nd 2003. The purchase of l g ne ato
i hydro scheme has provi

ns- Contractual arrangements and 

d

e in place to control the associated outcomes. 

sues.  
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rid Emergency-  Procedures re  place so that L is able to meet its 
obligations under the Electric rnance Rules. 

 

6.3.4 Electricity Outages

 a
ity Gove

 in EN

 

Breakdown and Equipment fai e  

Network Design and material standards 
suitability of product used. Procedures for documentation of asset or equipment 
failure are in place. Suitability of new product and product used is the 
responsibility of the Asset Manager and is under continual review. Significant risks 
identified are included for each asset ca
based solutions and standards detailed specifically for each asset. Strategic 
spares of critical items with long delivery times are held by ENL including 
50kV/11kV transformers 50kV switchgear/line hardware, Protection/SCADA and 
communications equipment. Equipment that can be relocated to cover failure of 
strategic items has also been identified. Generally this includes 50/11kV 
transformers, and down stream 11kV switchgear and protection equipme
can be used to repl ary feeder circuit breakers and protection. 

 

Supply restoration 

Contracts provide for minimum re-sourcing, backup re-sourcing, and response 
practices. Response Plans include pre-prepared switching and contingency plans 
for all . Pr
and audited to ensure specified minimum levels of product spares and 
replacements are maintained  the region. Proced re and cumentation are 
maintained to ensure product can be sourced from outside the region in a timely 
manner to cater for catastrophic events. Re-locatable diesel generation is 
available as a substitute for normal distribution supply. Procedures are in place 
for review of outages to identify issues where security standards are not 
maintained in terms of redundant capacity, alternative supply options and 
restoration times. Corrective actions are incorporated into contractual 
arrangem nts des  standards a  s
control the risks. 

 d sp i s  eq m

Procedures and arrangements to ensure 24 hour access to specialised equipment 
are maintained and verified on an annual basis. 

Competency and capabilities in Helicopter transportation and line reconstruction 
techniques are maintained to ensure ss are 
controlled via alternative means. This is pa
the region. 

lur

are used to control the quality and 

tegory in section 8 of this plan. Asset 

nt that 
ace failure of prim

 sub-transmission and critical equipment oduct suppliers are monitored 

 in u s do

e ign nd as et management plans as appropriate to 

 

Access an ec ali ed uip ent issues 

risks associated with road acce
rticularly important in remote areas of 
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6.3.5 Asset Management Assessment 
 
The results for identified risk issues directly relating to asset management risk 
assessments and action plan priorities are presented in the following matrix  
covering  specific risk issues,
 
For each asset management risk currently identified: 
The success fact rs applied a  f o
 The weightings applied 
 The assessment scores 
 The resulting priorities 

 
In general there is a strong correlatio between risk priorities and current work 
p  H wev  i hould be noted that risk is not the le driver of w rk 
priorities. Risk priorities influence de
on the need to co-ordinate projects. 
 
The identified risks are addressed within the current work programs given in the 
Asset Management Plan. However an u  review nece ary due e te of 
change in the network. Th  a ures new isks d adjusts priorities.  

 

o re as oll ws… 

n 
rogram’s. o er t s  so o

velopment plans but timings are also based 

n
s c

al
pt

is 
 r

ss
 an

 to th  ra
is proces
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A ion Pl i duction Outcomes

Success Factor or Outcomes :

Red d combine  effe d combined provisi
Im d Safe
Red d SAID )
Reduced SAIFI ( oved reliability)
Cost reduced 
Return on invest nt require d or increased
Ec mp ced
Compliance and Environmental Responsibility
Public Ac ptance
Me ent 

Ra g Criteri nst s Factor) : 1 to 
0: 

ct an Priorit es Ranked by Risk Re

uce
prove

uce

d
ty
I (improve

ct with othe

d se

r risks or increase on

rvice
impr

me
act to Commun

d achieve
ity Reduonomic I

ce
ets Urg

nkin
 No Im

Need

a (agai each Succes 10
pact  2: w Im  Lo pact   5:  Medium Impact   7:  High Impact   10:  Cr

 Criteria We Score
P ty Acti r ber and Ti 2 10 5 1 10 5 10 5 5 10 000

1 ged pol e ent high densi 10 7 8 9 8
5 narvon S ec 10 6 5 8 7
2 ged e ent rural 10 7 8 9 8 .

5 54 50kV line from Carnarvon St to Kaiti 10 10 8 5 6 4 6 0 6 740.00
7 57 Parki n St Security 8 10 9 9 0 6 725.00

58 V line ins t ero JNL 8 8 6 3 4 0 6 .
33 ged pol e mote 10 5 9 9 8 8
39 ant A re 10 1 8 9 10 8
38 le Ph e e M 0 8 9 7 0 7 .

16 30 Correct Lo oltage Raupunga feeder Wairoa 9 10 10 4 4 3 8 4 0 4 605.00
18 24 3 e extension Blacks Pad to Mahia 6 10 4 4 4 2 8 0 580.00
19 77 Raupunga/Frasertown Tie Capacity 8 8 0 5 4 3 5 9 0 3 560.00

hgea 0 3 8 4 2 .
5 omer  i 0 8 10 0 4 0

i Sub  CBD Se 6 4 4 3 0 .
26 1 Relax Vol ndards for Tx Capacity 9 3 7 7 10 5 0 4 480.00
28 8 Ne  Earthing Resistors 10 7 10 2 1 6 0 10 3 460.00
34 74 Lo CBD Security 6 10 6 6 0 1 430.00

Tuai Supp 0 1 4 2 0 2 .
Matawai Sup  ty  Ngatapa 0 4 3 7 0 3
Correct L d 10 1 2 5 6 3

6 OLTC 110/ V sfo rs 8 8 5 4 0 0 4 .
40 2 Improve Load control capability 7 3 3 6 7 6 0 0 0 6 405.00
41 7 In d peaking plant 2 4 7 8 6 405.00

a Secu 6 7 2 0 0 2 .
3 oved r  Correct 6 3 8 0 0 3

nefix cem (Fires) 5 0 1 2 8 2
4 ce N k bution L 4 3 8 0 0 6 .

53 47 LV conductor upgrades 5 5 8 2 6 4 0 0 0 4 330.00
54 48 Se ines Capacity/I tion 5 4 8 1 5 0 0 325.00
56 26 Tuai Voltage Correction 8 7 4 1 2 1 0 2 0 0 315.00
58 Aggregate GXP's or d oa 6 6 8 0 0 .
59 Pillar Box Dam 4 0 4 0
60  Security 8 1
61 co Secu 8 1
62 tana Secu 8 1

la .
65 46 Meter/pillar replacement 3 5 9 0 0 0 0 8 3 225.
66 45 Exposed LV pannels 4 3 8 0 0 0 8 3 220
67 37 Tapped termination replacement 4 0 1 3 2 2 1 205
69 67 Hospital Security 4 0 1 0 1 0 200
70 68 o Wairoa Security 4 0 3 0 1 0 200
72 28 oment oil c ination 2 10 1 0 1 175
76 43 ributio an er Earths 2 0 2 145
78 27 h Mat ad 2 0 0 140
79 72 shell R c 1 1 1
80 73 ort Se 1 1 0
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7. Funding the business  
 

7.1 ENL’s business model  
 
ENL’s business model is based around the right-hand side of Figure 7.1(a) below. 

 

 
 
This model shows that ENL receives revenue from its consumers (via the energy 
retailers who operate on the network) and then, through a wide range of internal 
processes, policies and plans, ENL converts that cash into fixed assets. These 
fixed assets in turn create the service levels such as capacity, reliability and 
security that consumers and other stakeholders want. 

7.2 Financial Income 
 
ENL’s income comes primarily from the energy retailers who pay for conveying 
energy over ENL’s lines. Separately identified in ENL’s invoicing of charges is the 
pass through transmission costs associated with ENL’s connections to the 
Transpower Grid. 
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Energy retailers present a bundled charge which incorporates transmission, 
distribution and energy costs through to end user customers. 
When determining the level and constituency of its charges, ENL considers the 
following pricing principles and influences; 
 

Revenue Requirements 
Pricing should obtain sufficient revenue for ENL to meet the following 
requirements;  

Meet its contractual obligations for connection to the Transpower Grid. 

• Meet its contractual obligations for the delivery of energy over its network 
to the end-consumers. 

• Comply with statutory requirements on public safety, environmental 
protection and quality of supply.   

• Provide for new investment. 

• Provide a commercially appropriate return on funds to the shareholder.   

Efficiency 
Pricing must be economically efficient in the investment signals it creates.  This is 
achieved by matching the pricing structure to the cost structure as closely as 
practical.   

Pricing must be even-handed across different load groups.  Specifically: 

• The charges to various load groups using the network should vary according 
to their relative use of different assets.   

• Where load groups have different service requirements, service at levels 
above the common denominator should be charged specifically to the load 
groups demanding higher levels of service.  

• Average costing will be applied where there is common good usage of 

uired to contribute towards the cost.   

ricing must also be even-handed in its treatment of different retailers and 
rovide for equal access as a matter of statutory requirement.  

Simplicity 
Pricing must be kept as simple and as administratively efficient as practical.  
Specifically: 

• Transmission charges should be separated from distribution charges. 

Even-handedness 

assets and services within a load group.   

• Where new investment is required those users who obtain the benefit 
should be req

P
p
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• 

Load Management and E
The pricing methodology should provide 
side participation in load management 

 

Regulati
Electricity lines companies are controlle
Commerce Commis
Notice 2004. This means that ENL is 
 

i.

ii.

Page 252 of 305 

ENL should endeavor to ensure distribution costs are relatively stable over
time. 

mbedded Generation 
signals to encourage customer demand-

and investment in embedded generati

on 
d by the requirements set out by the

sion in the Commerce Act (Electricity Distribution Thresholds)
assessed annually against two thresholds: 

 a price path threshold, representing the expected annual change in lines 
business average prices (through applying a CPI-X formula); and  

 a quality threshold, comprising a reliability criterion and a consumer 
communication criterion. 

lines companies on the annual change in 
that can only change by a maximum of 

 annum. Under the current price path compliance test a lines company 
is required to demonstrate that (This years prices) x (Last years quantities) is no 
greater than (Last years prices) x (Last years quantities) x (CPI-X Adjustment).  
 
The X factor that ENL has been assigned is 2%, the harshest allocation given out 
by the Commerce Commission. 
ENL has some concerns about the inequality of the CPI-X regime and the X factor 
it was allocated. From subsequent analysis undertaken, ENL believes that it was 
unfairly penalized because it had (and has); 
 

i) Low average connections (ICP’s) per kilometer of line; 
ii) Low average consumption per ICP, and 
iii) A high percent of high voltage lines (it appears that an MVA/km proxy 

was used for asset value) which the model construed as meaning greater 
in-efficiency. 

iv) On an industry basis relatively high prices  
 

ENL believes that none of the first three factors above are inside its reasonable 
control and given that ENL has low customer numbers and low consumption 
prices will be high in comparison to lines companies with large urban and 
industrial customer bases. 
 
ENL has expressed its CPI-X concerns to the regulatory agencies concerned with a 
view to getting due consideration when X factors are reset in 2009. 
 

their line charges by setting a threshold 

 
The price path threshold criteria limits 

CPI-X per

 

on. 
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The consequence of regulation is tha  
cost of supply r q o / h s e tions, an 
adjustment to the final pricing must be 
compl wi g

7.3 Fin

t although pricing is designed to reflect the
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ancial Projections 
 

Financial je  the 
financial out m f
renewal and development plans set out 
expen ure e he
expenditure. 

 

Capital expendit
asset, her  future 
benefits, earnings or reduced costs. If ex
to the orig t, er
commercial ili i ound 
conversion, life extension and load driven ca

 

Maintenance expendit erate an asset 
or keep it in the mi mum  serviceab itio d  to tinue its 
earning until the asset has sa
establ  rcial v he origina me ci n. C mercial 
viability tests will assume a certain level nce expense. 
Expenditure beyond this level may threaten commercial viability. Se
this and other risks are weighted

7.3.1 Capital Expenditure

pro ctions are one of the key outputs of this AMP, representing
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)  w e the alue is defined by servi otential (capacity to derive

tra expenditure, say from an alteration 
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pacity upgrades fit into this category. 
iture.  Overhead to undergr

ure is defined as expenditure required to op
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of operating and maintena

nsitivity to 
 into investment decisions. 

  
 
Total capital expenditure over the planning riod, as described in Sections 4.0 
and 5.0, is $50.185 m. The expenditure prof vely flat with an average 
expenditure of approximately $5.0 m pa, s 
apply. This level of capital expenditure 
based on th 0 fo c n ustry 
average of 6.2%. 
Capital expendit
and expenditure “driver”. Comments o river” are 
made below. 
 
 
 
 

pe
ile is relati

ta

indicating steady state assumption

 s
equates to approxi
su

mately 5.8% ODV which 
 e 2 05 In rmation Disclo re tisti s is i line with the ind

ure forecasts for the planning period are provided by asset type 
 cn the ategories of expenditure “d
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Conditio
  
Condition and co
avera  p  $ the total 
capita  f  p od. io m anc xpenditure 
is fully fu
This c  t  
described in Sectio e has 
deteriorat teri
primary influence on the ability to ac e nc ta
As identif
inves  V n driven 
replacement and the level of investment
reven th er stment is 
approximately $1.0m pa.   
In the long term the shortfall in renewal s 
will resu d a b  of asset 
renewal occurring. The consequences of th ble to 
achieve l lation 
customers. 
  
Growth and Securi
 
Growth and security en capital ex nditure for the planning period is $9.99m 
and is 20% of the total capital expe
This ca o pendit s fo
driven ension a   t ot be oide  The only 
major projects included ar rrently 
exceeded. Trigger levels for growth upgrad  p ct cr  
5.5.  
A key feature of these projections is that while the AMP attempts to predict the 
impact of rk development, probable timings, etc. these issues 
are excluded from financial planni m e  and location and 
optimu
 
Perform
 
Performance and ne evelopment iven capital expen e f the planning 
period % it ecast for 
the period.  
A signific h n itu s ars of 
the planning period and as described in Section 4.0 is associated with the 
development of the 33kV Sub transmission, the installation of additional capacity 
to mee r hancement through rura tion and 
load control upgrade  
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y Asset Group 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 Total 

$6,917,790 $5,310,200 $5,274,000 $5,182,500 $4,674,500 $4,529,500 $4,516,700 $ 2,24,73 00 $4,763,250 $4,284,500 $50,18
$0 $0 

$4,530

,000 $24,024,850 

$4,500

$20,000 $450,000 

$1,550

$2,920

$740,0

$0 $205,290 

$577,000 $5,770,000 

$832,5

$1,662

$40,000 $520,000 

$688,0

$80,000 $824,000 

$52,000 $968,0

5,140 
Generation Peaking Plants $0 0 $0 $0  $0 $0 

50 kV Lines $1,830,000 $300,000 $300,000 $300,00 0 300,000 $300,000 $300,000 ,000 

11kV Lines and Cables $2,706,000 $2,238,000 $2,245,000 $2,560,0 200 2,427,700 $2,428,750 $2,350

LT Lines and Cables $450,000 $450,000 $450,000 $450,00 450 $450,000 $450,000 ,000 

Service Connections $70,000 70,000 $70,000 $20,000 20,  $20,000 

Load Control $350,000 $350,000 $250,000 $0 0 $0 $0 ,000 

Zone Substations $150,000 $520,000 $10,000 $10,000 460 $410,000 $10,000 ,000 

50kV CB's $0 $160,000 $260,000 $0 0 $80,000 $80,000 00 

11kV CB's Rural $205,290 0 $0 $0  $0 

Distribution Transformers $577,000 577,000 $577,000 $577,000 0 $577,000 

Pole Mounted Isolation Equipment $127,000 64 ,500 $64,  $64, $64,500 $64,500 00 

11kV Ground Mounted Switchgear $183,500 $ 131,0 1,000 0 $131 $231,000 $231,000 ,500 

LV Switchgear $80,000 $ 40,00 ,000 $40, 40,  $40,000 

Control and Protection $63,000 $ 120,0 ,000 $25, 130 $30,000 $30,000 00 

Communications $104,000 $ 80,000 ,000 $80, 80,  $80,000 

SCADA $22,000 $ $82,000 2,000  52,  $52,000 00 

 

$0 $0 $

$300,000 $300,000 

$2,470,200 $2,202,000 

$450,000 $450,000 

$70,000 $70,000 $

$250,000 $350,000 

$570,000 $520,000 

$0 $160,000 

 $0 $0 $

$577,000 $577,000 $

$127,000 $127,000 $

131,000 $131,000 $

80,000 $80,000 $

125,000 $115,000 $

80,000 $80,000 $

 80,000 $112,000

 $0

0 $300,00

00 $2,397,

0 $450,0

 $20,00

$0 

$260,0

$0 

$0

 $577,00

$

 $

$

$

$

$

$

00 

0 

00 

,000 

000

 

,000 

 

$0 

$577,000 

500 

,000 

000

,000 

000

000

,500 $64

00 $13

0 $40

00 $25

 $80

 $17

500 

$231,000 

000

000 

000

$64,500

$131,00

 $40,000

$25,00

 $80,00

$172,000 $172,0

 $

$

$

$

0 

0 

00

Summary by Catagory 2006/07 2007/08 2008/09 2009/10 2010/11 201 2012/13 21/12 
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Summary b

Total 

013/14 2014/15 2015/16  

Performance/Development 2,355,290 420,000 ,000 40,000  490,000 440,000 40,000 $5,353,290 

Growth/Security 1,535,000 1,071,000 807,000 ,000 1,129,000  786,700 787,750 709,000 $9,994,850 

Condition/Compliance 3,027,500 3,103,000 3,783,000 3,955,500 3,570,500 3,360,500 3,510,500 3,455,500 3,535,500 3,535,500 $34,837,000 

818,000 420,000 

1,389,200 

 290

 814

40,000

 966,200
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nditure                       
n Year 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 

  Total 6,917,790 5,310,200 5,274,000 5,182,500 4,674,500 4,529,500 4,516,700 4,732,200 4,763,250 4,284,500 
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toko Hill 8km Growth   250,000       

Cricklewood Spur Growth     00    

Cable Childers Disraeli Corner 300m Growth 60,500    
Cable Roebuck Rd Palmerston Corner 
300m Growth 60,500    

Cable Roebuck Rd Bridge 350m Growth 70,000    
Cable Carnarvon Sub to Childers Rd 
560m Growth   112,000  
Cable Plunket Sub to Ormond Rd 
320m Growth     

Cable City Feeder (Paknsave) 525m Growth     

Cable Kahutia St feeder 1100m Growth     00 

Cable Reids Quay to IRD 290m Growth  60,900   

Cable IRD to Plunket Sub 330m Growth  69,300   

Cable Weigh Bridge to Hirini St 370m Growth     

Cable Oak to Stout St 375m Growth     

Gladstone Rd Project Development 400,000 500,000   

      

LT Lines and Cables  450,000 450,000 450,000 450,000 00  

Line Replacement 1km 
Condition 
Compliance 40,000 40,000 40,000 40,000 00  

Pole replacement 50 per year  
Condition 
Compliance 100,000 100,000 100,000 100,000 00  

Age replacement Cables 1km 
Condition 
Compliance  80,000 80,000 80,000 00 80,000 

Line Replacement with Underground 
2km 

Condition 
Compliance 150,000 150,000 150,000 150,000 50,000 

Allowance for Growth Cables1km Growth 160,000 80,000 80,000 80,000 0,000 80,000 

                  

Service Connections  70,000 70,000 70,000 70,000 70,000 20,000 20,000 20,000 20,000 20,000 
New Service Fuse Boxes to Replace 
Fibreglass Boxes 40pa 

Condition 
Compliance 40,000 40,000 40,000 40,000 40,000      

 200,0
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 220,0
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Condition 
Compliance         80000 

 Patutahi 
Condition 
C          

Pehiri CB replacement Com  

        

11kV CB's 0 0 

Field Recloser Automation Plan Perf   

        

Distribution Transformers  5  77 0  

Transformers <100kVA 
Con
Com  100 0  

Transformers >100kVA 
Con
Com  255 0  

Earthing Upgrades 
Con
Com     

Transformers Growth  <100kVA Gro 78 0  

Transformers Growth  >100kVA Gro 1 140 0 

        

Pole Mounted Isolation Equipment  00 1 64,500 0  
Age Replacement of 11kV ABS's 20pa 
to 2008 

Con
Compliance 00 1  

Age Replacement of 11kV ABS's 9pa 
from 2009 

Con
Com 52  0  

11kV Fuse replacement 10sets 
Con
Com  00  12  12,000 

        

11kV Ground Mounted Switchgear  00 1  131 131,000 131,000 0  

New Connections Growth 00 8  81  00 81,000 1,000  

Switchgear Replacement unplanned  
Condition 
Compliance 50,000  00 50,000 0,000 50,000 

Switchgear Replacement plan  
Condition 
Compliance 102,500     100,000   00,000  
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 80,000 80,000 80,000 40,000 40,000 40,000 40,000 40,000 40,000 
pe LV Pillars (6 boxes Condition 

mplianc 40,000 40,000        

Allowance for New Installations wt 40,000 40,000 40,000 40,000 40,000 40,000 40,000 
            

Control and Pr 15,000 120,000 25,000 25,000 25,000 130,000 30,000 

Replace Batterie
dit

mpl 15,000 15,000 15,000 15,000 15,000 15,000 15,000 

Replace AVR R
dit

mpl 10,000 15,000    5000 5000 

Replace 50kV P
dit

mpl      20000  

Allowance for pr e 
dit

mpl 10,000 10,000 10,000 10,000 10,000 10,000 10,000 

Replace 11kV P
dit

mpl 80,000 80,000    80000
            

Communicatio  80,000 80,000 80,000 80,000 80,000 80,000 80,000 

 
Condit
Compl 60,000 60,000 60,000 60,000 60,000 60,000 60,000 

Digital Link Wha
Condit
Compl       

Unplanned Rep
Condit
Compl 20,000 20,000 20,000 20,000 20,000 20,000 20,000 

Long term de l sites Growt        

New Technolog  Growth       
                  

SCADA  12,000 82,000 172,000 172,000 172,000 52,000 52,000 
Development an nt on 10 
Year Cycle 

Condition 
Complianc    120,000 120,000 120,000  

Replacement 
Condition 
Complianc  30,000      

 RTU Replacem
Condition 
Complianc  12,000 12,000 12,000 12,000 12,000 12,000 
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Long term development additional sites  Performance  10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 
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ation  3,433,790 3,567,673 3,602,319 3,691,071 3,745,747 3,827,119 3,728,911 3,753,589 3,624,890 

3,955,500 60, 3,510,500 3,535,500 

Growth/Securit  807,000 29,  9  

Performance/D e 420,000 40,0  

  

Capex Total 5,182,500 29, 4,516,7 4,763  
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Capital Expenditure by Category
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Capital Expenditure by Asset Type
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7.3.2 Maintenance expenditure 

 maintenance expenditure over the planning period, as described in S
relatively flat indicating steady state 

 
Total ection 
5.3, is $17.932 m. The expenditure profile is 
assumptions apply. 
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As de sets 
are in tic is to 
there ith a heavy maintenance strategy.  
The expected impr
allow
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illustr  to asset 
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scribed in Section 2.3, it has been identified that ENL’s distribution as
 the age replacement phase of their life cycle. The management tac
fore replace rather than to continue w

ovement in average asset condition will lift performance and 
s low maintenance expenditure to be sustained.    

 the maintenance expenditure trend forecasted for the planning 
ated graphically and is provided in full in tabular form according
and activity.  
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aintenance 2006/07 to 2015/16     2006/07 2006/07                     

Category Planned/Unplanned Description Quantity  Rate  Planned Cost 
Unplanned 
Cost 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 

50kV L & Helicopter)  $      $         24,000    $         24,000  $         24,000   $         24,000   $         24,000   $         24,000   $         24,000   $         2 24,000  0ines Planned Actions Patrols (Ground          2,000        12  4,000   $          $         24,00    $         24,000  
50kV L bing)  $      $         20,000     $         20,000   $         20,000   $         20,000   $         20,000   $         20,000   $         20,000   $         2 20,000 0ines Planned Actions Inspections (Clim             133      150  0,000   $            $         20,00    $         20,000  
50kV L und scan (Poles)   $      $         10,000     $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         1 10,000 0ines Planned Actions Testing - Ultraso             200        50  0,000   $            $         10,00    $         10,000  
50kV L trasound  $      $         20,000     $         20,000   $         20,000   $         20,000   $         20,000   $         20,000   $         20,000   $         2 20,000 0ines Planned Actions Thermovision/Ul  40km      500  0,000   $            $         20,00    $         20,000  
50kV L pairs   $         13,122   $         13,122   $         12,500   $         12,500   $         12,500   $         12,500   $         12,500   $         1 12,000 0ines Unplanned Actions Defect / Fault re     2,000   $            $         12,00    $         12,000  
50kV L ncl Helicopter)          $       $         21,000   $         21,000   $         19,800   $         19,800   $         19,800   $         19,800   $         19,800   $         1 18,000 0ines Unplanned Actions Fault response (i       12   1,800  8,000   $            $         18,00    $         18,000  
50kV L ce correction          $       $           8,000   $           8,000   $           6,000   $           6,000   $           6,000   $           6,000   $           6,000   $            4,000 0ines Unplanned Actions Radio Interferen         4   2,000   4,000   $            $           4,00    $           4,000  
50kV L ent  $         15,240    $         15,240   $         15,240   $         15,240   $         15,240   $         15,240   $         15,240   $         1 15,240 0ines Planned Actions Faults Managem     5,240   $            $         15,24    $         15,240  
11kv Li   $      $         30,000    $         30,000   $         30,000   $         30,000   $         30,000   $         30,000   $         30,000   $         3 30,000  30,00nes Cables Planned Actions Patrols 250km      120  0,000   $            $        0   $         30,000  
11kv Li und scan (Poles)          $      $         30,000    $         30,000   $         40,000   $         40,000   $         40,000   $         40,000   $         40,000   $         4 40,000  40,000nes Cables Planned Actions Testing -Ultraso     600        50  0,000   $            $           $         40,000  
11kv Li ischarge (Cables)           $      $           4,440    $           4,440   $           4,440   $           4,440   $           4,440   $           4,440   $           4,440   $            4,440    4,440nes Cables Planned Actions Testing -Partial d       10      440   4,440   $            $           $           4,440  
11kv Li ogram   $       174,000    $       174,000   $       180,000   $       180,000   $       180,000   $       180,000   $       180,000   $       18 30,000 30,000nes Cables Planned Actions Tree control pr     0,000   $       1    $       1    $       130,000  
11kv Li ncy   $       100,000   $       100,000   $       100,000   $       100,000   $       100,000   $       100,000   $       100,000   $       10 00,000  $       100,000  nes Cables Planned Actions Storm Contenge     0,000   $       1    $       100,000  
11kv Li ng          $       $         40,000   $         40,000   $         40,000   $         40,000   $         40,000   $         40,000   $         40,000   $         40,000  80,000   $         80,000  nes Cables Unplanned Actions Trees forced cutti     100      400   $          $         80,000  
11kv Li pairs   $       210,703   $       210,703   $       210,000   $       210,000   $       210,000   $       200,000   $       200,000   $       200,000  00,000   $       190,000  nes Cables Unplanned Actions Defect / Fault re      $       2  $       190,000  
11kv Li          $       $       120,000   $       120,000   $       120,000   $       120,000   $       120,000   $       120,000   $       120,000   $       120,000  20,000   $       120,000  nes Cables Unplanned Actions Fault response      120   1,000   $       1  $       120,000  
11kv Li atch costs   $         20,000   $         20,000   $         20,000   $         20,000   $         20,000   $         20,000   $         20,000   $         15,000  15,000   $         15,000  nes Cables Unplanned Actions Control and disp      $          $         15,000  
11kv Li ent    $       118,500    $       118,500   $       118,500   $       118,500   $       118,500   $       118,500   $       118,500   $       118,500  18,500   $       118,500  nes Cables Planned Actions Faults Managem    $       1  $       118,500  
400v Li  $         200   $         10,000    $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000  10,000   $         10,000 nes Cables Planned Actions Patrols  50km   $           $         10,000  
400v Li und scan (Poles)  $           50   $         15,000    $         15,000   $         15,000   $         15,000   $         15,000   $         15,000   $         15,000   $         15,000  15,000   $         15,000  nes Cables Planned Actions Testing -Ultraso 300  $          $         15,000  
400v Li pairs     $         50,000   $         50,000   $         50,000   $         50,000   $         48,000   $         48,000   $         48,000   $         48,000  45,000   $         45,000  nes Cables Unplanned Actions Defect / Fault re    $          $         45,000  
400v Li  $         250    $         25,000   $         25,000   $         25,000   $         25,000   $         23,000   $         23,000   $         23,000   $         23,000  20,000   $         20,000  nes Cables Unplanned Actions Fault response 100  $          $         20,000  
400v Li ent    $         14,850    $         14,850   $         14,850   $         14,850   $         14,850   $         14,850   $         14,850   $         14,850  14,850   $         14,850  nes Cables Planned Actions Faults Managem    $          $         14,850  
Service n  $           10   $           5,000    $           5,000   $           5,000   $           5,000   $           5,000   $           5,000   $           5,000   $           5,000    5,000   $           5,000   Connections Planned Actions Patrols/inspectio 500  $          $           5,000  
Service Complaints  $         200    $         20,000   $         20,000   $         20,000   $         20,000   $         20,000   $         20,000   $         20,000   $         20,000  20,000   $         20,000   Connections Unplanned Actions Voltage Checks/ 100  $          $         20,000  
Load C sting  $      4,000   $           8,000    $           8,000   $           8,000   $           8,000   $           8,000   $           8,000   $           8,000   $           8,000    8,000   $           8,000  ontrol Planned Actions Injection plant te 2  $          $           8,000  
Load C eplacement costs     $           5,000   $           5,000   $           5,000   $           5,000   $           5,000   $           5,000   $           5,000   $           5,000    5,000   $           5,000     5,000  ontrol Unplanned Actions Defect repairs / r   $          $        
Load C Actions ilot circuits)  $         250    $           9,000   $           9,000   $           8,000   $           2,000   $                 -     $                 -     $                 -     $                 -          -     $                 -      ontrol Unplanned Fault response (P 36      $        
Load C ed Actions F ent   $           2,970    $           2,970   $           2,970   $           2,970   $           2,970   $           2,970   $           2,970   $           2,970    2,970   $           2,970     2,970   $          
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s Planned Actions 3 Monthly Inspections  $         250   $         25,000    $         25,000   $   100  $         25,000   $         25,000   $         25,000   $         25,000   $         25,000        25,000   $         25,000   $         25,000   $         25,000  
Zone Substations Planned Actions Grounds Maintenance 240  $         125   $         30,000    $         30,000   $       $      30,000   $         30,000   $         30,000   $         30,000   $         30,000        30,000   $         30,000   $         30,000   $         30,000  
Zone Substations Planned Ac Safety Equip spections 40  $         250   $         10,000    $         10,000   $       $   tions ment In  and testing    10,000   $         10,000   $         10,000   $         10,000   $         10,000        10,000   $         10,000   $         10,000   $         10,000  
Zone Substations 20  $         250   $           5,000    $           5,000   $       $   Planned Actions Occupational Health and safety Inspection      5,000   $           5,000   $           5,000   $           5,000   $           5,000          5,000   $           5,000   $           5,000   $           5,000  
Zone Substations 20  $         250   $           5,000    $           5,000   $       $   Planned Actions Thermo vision AND Ultrasound Inspections      5,000   $           5,000   $           5,000   $           5,000   $           5,000          5,000   $           5,000   $           5,000   $           5,000  
Zone Substations Transformers 2  $      7,500   $         15,000    $         15,000   $      $   Planned Actions Transformer painting             -     $         15,000   $                 -     $         15,000   $                 -          15,000   $                 -     $         15,000   $                 -    
Zone Substations    $         70,000    $         70,000   $       $   Planned Actions Average Routine Maintenance    65,000   $         65,000   $         65,000   $         65,000   $         65,000        65,000   $         65,000   $         65,000   $         65,000  
Zone Substations     $         25,000   $         25,000   $       $   Unplanned Actions Defect / Fault repairs    25,000   $         25,000   $         25,000   $         25,000   $         25,000        25,000   $         25,000   $         25,000   $         25,000  
Zone Substations     $           4,100   $           4,100   $       $   Unplanned Actions Fault response       4,100   $           4,100   $           4,100   $           4,100   $           4,100          4,100   $           4,100   $           4,100   $           4,100  
Zone Substations     $           4,610    $           4,610   $       $   Planned Actions Faults Management      4,610   $           4,610   $           4,610   $           4,610   $           4,610          4,610   $           4,610   $           4,610   $           4,610  
Zone Substation Transformers  10  $      1,000   $         10,000    $         10,000   $       $   Planned Actions DGA furrow tests p.a.    10,000   $         10,000   $         10,000   $         10,000   $         10,000        10,000   $         10,000   $         10,000   $         10,000  
Zone Substation Transformers  1  $    15,000   $         15,000    $         15,000   $       $   Planned Actions Average tap changer overhauls 1 unit p.a.    15,000   $         15,000   $         15,000   $         15,000   $         15,000        15,000   $         15,000   $         15,000   $         15,000  
Zone Substation Transformers  2  $      6,000   $         12,000    $         12,000   $       $    12,0Planned Actions Average oil processing 2 p.a.    12,000   $         12,000   $         12,000   $         12,000   $         12,000        12,000   $         12,000   $        00   $         12,000  
Circuit Breakers  40  $         250   $         10,000    $         10,000   $       $    10,0Planned Actions Annual Inspections (Rural CB's)    10,000   $         10,000   $         10,000   $         10,000   $         10,000        10,000   $         10,000   $        00   $         10,000  
Circuit Breakers  inte 's) 8  $      2,500   $         20,000    $         20,000   $       $    20,0Planned Actions Average Routine Ma nance (Rural CB    20,000   $         20,000   $         20,000   $         20,000   $         20,000        20,000   $         20,000   $        00   $         20,000  
Circuit Breakers ns  5  $      3,000    $         15,000   $         15,000   $        $    15,0Unplanned Actio Defect /Fault repairs   15,000   $         15,000   $         15,000   $         15,000   $         15,000        15,000   $         15,000   $        00   $         15,000  
Transformers  kVA 5  $      1,400   $           7,500    $           7,500   $           7,5  $      5,0Planned Actions Refurbishment <100  00   $           7,500   $           7,500   $           7,500   $           7,500          5,000   $           5,000   $        00   $           5,000  
Transformers  kVA 2  $      4,000   $           8,000    $           8,000   $           8,0  $      8,0Planned Actions Refurbishment >100  00   $           8,000   $           8,000   $           8,000   $           8,000          8,000   $           8,000   $        00   $           8,000  
Transformers  unt/ 20  $         150   $           3,000    $           3,000   $           3,00  $      3,0Planned Actions Painting Ground mo graffiti 0   $           3,000   $           3,000   $           3,000   $           3,000          3,000   $           3,000   $        00   $           3,000  
Transformers  s 200  $           50   $         10,000    $         10,000   $         10,00  $    10,0Planned Actions Inspection and MDI' 0   $         10,000   $         10,000   $         10,000   $         10,000        10,000   $         10,000   $        00   $         10,000  
Transformers  ng /T    $         10,000    $         10,000   $         10,0  $    10,0Planned Actions Oil Handling /filteri X disposal 00   $         10,000   $         10,000   $         10,000   $         10,000        10,000   $         10,000   $        00   $         10,000  
Transformers  100  $           50   $           5,000    $           5,000   $           5,00  $      5,0Planned Actions Transformer 5 yearly Compliance checks 0   $           5,000   $           5,000   $           5,000   $           5,000          5,000   $           5,000   $        00   $           5,000  
Transformers  1000  $           45   $         45,000    $         45,000   $         45,0  $    45,0Planned Actions Earth testing   00   $         45,000   $         45,000   $         45,000   $         45,000        45,000   $         45,000   $        00   $         45,000  
Transformers  irs 60  $         500   $         30,000    $         30,000   $         25,000  $         25,  25,0Planned Actions Earthing system repa    $         25,000   $         25,000   $         25,000   $         25,000  000   $         25,000   $        00   $         25,000  
Transformers  20  $         300   $           6,000    $           6,000   $           6,0  $           6,    6,0Planned Actions Oil Analysis 00   $           6,000   $           6,000   $           6,000   $           6,000  000   $           6,000   $        00   $           6,000  
Transformers ns      $         15,000   $         15,000   $         15,00  $         15,  15,0Unplanned Actio Defect /Fault repairs 0   $         15,000   $         15,000   $         15,000   $         15,000  000   $         15,000   $        00   $         15,000  
Transformers ons      $           1,000   $           1,000   $           1,0  $           1,    1,0Unplanned Acti Vegetation clearance 00   $           1,000   $           1,000   $           1,000   $           1,000  000   $           1,000   $        00   $           1,000  
Transformers     $           3,700    $           3,700   $           3,7  $           3,    3,7Planned Actions Faults Management 00   $           3,700   $           3,700   $           3,700   $           3,700  700   $           3,700   $        00   $           3,700  
Pole Mounted Isolation Equipment  ng 40  $         300   $         12,000    $         12,000   $         12,00  $         12,  12,0Planned Actions Inspection and Testi 0   $         12,000   $         12,000   $         12,000   $         12,000  000   $         12,000   $        00   $         12,000  
Pole Mounted Isolation Equipment ns  /Fau      $         10,000   $         10,000   $         10,0  $         10,  10,0Unplanned Actio Defect lt repairs 00   $         10,000   $         10,000   $         10,000   $         10,000  000   $         10,000   $        00   $         10,000  
Pole Mounted Isolation Equipment   Man    $           3,000    $           3,000   $           3,0  $           3,    3,0         00   $   3,000  000   $           3,000   $        Planned Actions Faults agement 00   $           3,000   $           3,000   $           3,000   $           3,000  
11kV Switchgear Ground Mounted  l Ins 167  $           60   $         10,000    $         10,000   $         10,0  $         10,000   10,0        10,000   $         10,000   $        00   $         10,000   $         10,000   $         10,000   $         10,000  
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11kV Switchgear Ground Mounted Planned Actions Average Switch maintenance p.a. 38  $      1,000   $         38,000    $         38,000   $         38,000   $         38,000   $         38,000   $         38,000   $         38,000   $         38,000   $         38,000   $         38,000   $         38,000  
11kV Switchgear Ground Mounted Planned Actions Thermo scan Partial Discharge 40  $         149   $           5,960    $           5,960   $           5,960   $           5,960   $           5,960   $           5,960   $           5,960   $           5,960   $           5,960   $           5,960   $           5,960  
11kV Switchgear Ground Mounted Unplanned Actions Defect /Fault repairs     $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000  
11kV Switchgear Ground Mounted Planned Actions ABS & OH Asset Removal  145  $         400   $         58,000   $                -     $         58,000   $         58,000   $         37,000   $         37,000   $         30,000   $         30,000   $         30,000   $         30,000   $         20,000   $         20,000  
11kV Switchgear Ground Mounted Planned Actions Faults Management    $           2,340    $           2,340   $           2,340   $           2,340   $           2,340   $           2,340   $           2,340   $           2,340   $           2,340   $           2,340   $           2,340  
LV Switchgear Planned Actions Inspections/servicing 50  $         300   $         15,000    $         15,000   $         15,000   $         15,000   $         15,000   $         15,000   $         15,000   $         15,000   $         15,000   $         15,000   $         15,000  
LV Switchgear Unplanned Actions Defect /Fault repairs     $           8,000   $           8,000   $           8,000   $           8,000   $           8,000   $           8,000   $           8,000   $           8,000   $           8,000   $           8,000   $           8,000  
LV Switchgear Unplanned Actions Painting     $           4,000   $           4,000   $           4,000   $           4,000   $           4,000   $           4,000   $           4,000   $           4,000   $           4,000   $           4,000   $           4,000  
Communications Planned Actions Maintenance/Calibration    $         35,000    $         35,000   $         35,000   $         35,000   $         35,000   $         35,000   $         35,000   $         35,000   $         35,000   $         35,000   $         35,000  
Communications Planned Actions Track Maintenance    $         10,000    $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000  
Communications Planned Actions Hut Maintenance    $           4,000    $           4,000   $           4,000   $           4,000   $           4,000   $           4,000   $           4,000   $           4,000   $           4,000   $           4,000   $           4,000  
Communications Planned Actions Radio Licences    $         13,000    $         13,000   $         13,000   $         13,000   $         13,000   $         13,000   $         13,000   $         13,000   $         13,000   $         13,000   $         13,000  
Communications Unplanned Actions Defect/Fault repairs     $         20,000   $         20,000   $         16,000   $         16,000   $         16,000   $         16,000   $         16,000   $         16,000   $         16,000   $         16,000   $         16,000  
SCADA Planned Actions Support fees    $         10,000    $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000  
SCADA Planned Actions Software Licences    $           5,000    $           5,000   $           5,000   $           5,000   $           5,000   $           5,000   $           5,000   $           5,000   $           5,000   $           5,000   $           5,000  
SCADA Planned Actions SCADA maintenance allowance    $         10,000    $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000  
SCADA Planned Actions Configuration and file alterations    $           6,000    $           6,000   $           6,000   $           3,000   $           3,000   $           3,000   $           3,000   $           3,000   $           3,000   $           3,000   $           3,000  
SCADA Unplanned Actions Defect/Fault repairs        $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000   $         10,000  
           $    1,099,110   $       763,925   $    1,863,035   $    1,844,510   $    1,829,510   $    1,808,510   $    1,806,510   $    1,791,510   $    1,794,710   $    1,739,710   $    1,734,710   $    1,719,710  
                  
    GRAND TOTAL     $1,863,035                       
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7.4 How is the asset value changing 
 
Ideally ENL’s asset value should remain fairly constant given the 
average position in terms of security and performance and general 
satisfaction, across the consumer base with the security/performance 
verses price trade off currently provided. Any decline of service 
potential associated with the aging asset should be off-set by an 
equal restoring of service potential. Factors that will influence the 
asset value are shown in Table 7.4(a) below… 
 

Table 7.4(a) – Factors influencing asset value 
 

Factors that increase 
asset value 

Factors that decrease 
asset value 

Addi s to the network 
as a result of improvements to Security 
and Performance levels or new asset in 
response to growth. 

Removal of assets from the network 
generally associated with moving 
industrial and commercial load centers.  
 

tion of new asset

Renewal of existing assets. Note the 
definition of renewal as being 
rest ion of original functionality – no 
increase in service potential beyond 
orig unctionality. 
 

On-going depreciation of assets. 
 

orat

inal f

Increase of standard component values 
impl  in the ODV methodology. 

Reduction of standard component 
values implicit in the ODV 
methodology. 
 

icit

 
At a practical level ENL’s asset valuation will vary even in the 

 models the decline in service 
 most cases it is more closely 

 curve) whilst the restoration of 
 potential is very “lumpy”. However the aggregation of many 

 restoration projects tends to smooth 

 value ratio across the urban and rural assets is changing. 
e is 

 greater levels of security and 
rformance levels provided in the urban centers. The shift is 

ification. With controls on the 
ess uneconomic rural 

ure, affecting asset condition and 
mately results in a corresponding shift of asset 

absence of component revaluations. This is principally because the 
accounting treatment of depreciation
potential as a straight line (when in
reflected by an inverted bath-tub
service
depreciating assets and many
short-term variations in asset value.  
 
The asset
The urban asset value is increasing as the rural asset valu
decreasing. This shift is in line with the
higher pe
also influenced by economic just
differential between more economic urban and l
tariffs, the matching of expendit
age, to income, ulti
value. 
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7.5 Depreciation and Renewal of the assets 
 
ENL has identified a developing gap between required renewal rates 
to maintain asset age and current targeted rates, primarily limited by 
available funding.  
The nature of the existing asset is such that it will physically 
deteriorate over its life until it reaches a stage where renewal is 
required to maintain service. In addition the life expectancies of the 
components making up the asset are varied which affects the 
accuracy of renewal forecasts. The renewal costs for these asset 
components need to be provided for over their respective lives. 
Depreciation provides the mechanism to fund this renewal. 
The ability for renewal to be funded by depreciation is affected by- 
• The correct value being assigned to the assets 
• The correct age expectancy being assigned to the assets 
• Stability of the costs for the new equivalent asset over time. 
• Selection of the correct asset components to be removed. 
 
The asset value for ENL has been determined by the ODV 
methodology. This methodology values the existing asset assuming 
no asset exists initially, ‘Green fields approach’ and lowest standard 
cost of the minimum required asset over a 10 year planning cycle. 
This method of valuation differs from the actual renewal situation in 
the following areas… 
• Renewal costs include costs to remove the existing asset and 
maintain service while the new asset is installed. 
• The planning period adopted for new assets is generally greater 
than 10 years to align more closely with asset life hence avoiding 
frequent upgrade on an in-service asset that is difficult to access. 
• At the component level it is often appropriate to change assets not 
at end of life in conjunction with the asset targeted for renewal.  
 
Any short fall between depreciation funding and renewal cost must 
be provided from some other source. 
The justifiable growth component of renewal expenditure can be 
sourced from growth funding made available from growth revenue or 
borrowing. 
Higher charges or reduction in the Return on Asset provided to the 
share holder can also provide the additional funding. 
Finally retiring of the asset at the time of failure, with the resulting 
reduction or total loss of service is a consideration. 
Given set requirements for shareholder expectations ,set 
requirements from regulators for revenue, defined limits and 
justifications on borrowing levels and the need to allocate funding to 
growth and performance improvement, ENL has identified a gap 
developing between forecast required renewal rates and the target 
rates that can be financially achieved. This will be particularly 
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significant as ENL approaches the “bow wave” of asset renewals that 
can be seen in the age profiles for asset components. 

 
The renewal section of this plan identifies the forecast and targeted 
renewal rates ENL has adopted. For 11kV conductor and poles, a gap 
as described above is currently developing. For the general case 
while the set limits remain in place the average age of the asset is 
increasing and the performance is likely to decline. The observable 
affects of the declining performance are being offset in the medium 
term by technology innovations that can be implemented at lower 
cost than the renewal alternative. Also ENL has identified medium 
term options to minimise this issue for remote or uneconomic lines 
which focus on improving systems to target the components 
requiring renewal more precisely and allowing failures while ensuring 
backup systems are adequate to maintain performance.  

 
ENL’s conclusion is that at some point it must be given an 
opportunity to increase prices which will enable a balance to be 
achieved between the level of network investment required and 
return on asset requirements. Otherwise there is increased risk of 
performance failure in terms of regulation, customer expectation and 
sustainability of the business.  
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8. Performance & improvement 

8.1 Performance against financial plans 
 
ENL’s financial year operates from 1 April to 31 March. The results for 
performance to  
budget for the previous 12 month asset management period 2005/06 
for both capital and maintenance expenditure are shown in the tables 
below. 
 

Capital Expe
Totals 
Genera
50 kV Lines 
11kV Lines a
LT Lines an
Service Con
Load Co
Zone Subs
50kV CB's 
11kV CB's 
Distribu
Pole Mounte
11kV Grou
LV Swi
Control and 
Communica
SCADA 
 
Conditio
Growth/Securit
Performan
Total $9,124,9

Mainten
Comp
Totals 
50kV Lines 
11kv Lines Cables 
400v Lines Cables 
Service Con
Load Co
Zone Subs
Circuit Brea
Trans
Pole Mounte
Equipment 
11kV S
Mounted 

ce 

   9,220 

 49,250
 34,870 

 15,896 
 58,501 
   5,802 
 28,740
 12,791

82
38
81
01

ce 

 67,766 
 62,811 

   9,699 
   8,147 
 37,009 
 21,142 

 7,583

nditure Comparison 2005/06 Budget 2005/06Actual Differen
$                  9,124,946  $         6,519,145   $    2,605,801 

tion Peaking Plants $                     300,000  $            193,377   $       106,061 
$                  2,207,976  $         1,939,915   $       268,061

nd Cables $                  2,902,900  $         1,885,888   $    1,017,012 
d Cables $                     610,000  $            392,010   $       217,990
nections $                       70,000  $              60,780   $        

ntrol $                     450,000  $            246,050   $       203,950 
tations $                  1,130,000  $            488,643   $       641,357 

$                                0  $              43,150  $       (43,150) 
$                     290,570  $            241,320   $        

tion Transformers $                     667,000  $            632,130   $        
d Isolation Equipment $                     127,000  $            148,112   $       (21,112) 

nd Mounted Switchgear $                     200,500  $            184,604  $        
tchgear $                       80,000  $              21,499   $        

Protection $                       13,000  $                7,198   $        
tions $                       54,000  $              25,260   $        

$                       22,000  $                9,209   $        
 

n/Compliance $3,504,500 $2,861,918 $642,5
y $1,171,900 $858,562 $313,3

ce/Development $4,448,546 $2,798,665 $1,649,8
46 $6,519,145 $2,605,8

ance Expenditure 
arison 

Budget 
Planned 
2005/06 

Budget 
Unplanned 
2005/06 

Budget Total 
2005/06 

Actual 
2005/06 Differen

 $    1,112,400   $        818,310  $     1,930,710   $   1,604,138   $   326,572 
 $       108,000   $          47,080  $        155,080   $        87,314   $    
 $       373,500   $        527,041  $        900,541   $      837,730   $    
 $         44,000   $          78,165  $        122,165   $      107,333  $     14,832

nections  $          5,000   $          29,160  $         34,160   $        24,461   $    
ntrol  $         11,800   $          15,700  $         27,500   $        19,353   $    

tations  $       177,900   $          29,100  $        207,000   $      169,991   $    
kers  $         30,000   $          15,000  $         45,000   $        23,858   $    

formers  $       128,200   $          16000   $        144,200   $      130,377   $    13,823 
d Isolation 

 $         15,000   $          11,664  $         26,664   $        9,081  $     
witchgear Ground 

 $       101,000   $          11,400  $        112,400   $        72,753   $    39,647 
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A total variation of $2.932m under spend exists between the 
2005/06 combined capital and maintenance expenditure budgets and 
the actual expenditure achieved. The reasons for this decrease in 
actual expenditure against budget were; 
 
Capital Expenditure 
A total variance of $2.605m occurred between the 2005/06 budget 
and actual capital expenditure. Reasons for this variance are 
provided below in relation to the categories of capital expenditure.  
  
The $642k variance in Condition and Compliance, (renewal) 
expenditure was due to a shortage of available contractor resources. 
Both locally and nationally based contractors are depleted of skilled 
resources due to the legacy of 10 years of scaled back training of 
electrical workers and the financial attraction of overseas 
employment. Poor responses to tenders issued for renewal projects 
resulted in 20% of scheduled 11kV and 400V pole and conductor 
replacements being deferred. It was determined that limited local 
contracting resources were best utilized to carry out Development 
and performance capital expenditure projects.  
 
The $313k variance in Growth and Security expenditure occurred as 
a result of growth in specific segments of the network being less than 
forecast or significant load increases indicated by individual 
customers not occurring. Accordingly 26% of growth related upgrade 
and/or reinforcement capital expenditure was able to be deferred 
until growth triggers are reached. Specific expenditure that was 
deferred is;  
• Wairere Rd 11kV conductor upgrade, $45,000, residential 

subdivisions deferred by developer. 
• Customhouse St to Reads Quay 11kV cable upgrade, $49,400 and 

Reads Quay 11kV cable upgrade, $63,000, Gisborne CBD load 
increase less than forecast. 

• Unplanned 400V growth related cable upgrades $97,000 
• Unplanned 11kV growth related line upgrades $58,000 
 
The $1.649m variation in Development and Performance expenditure 
resulted from the following deferrals, cancellations and savings; 
• Load Control, $200k of budgeted expenditure for purchase of 

spare components and establishment of a 2nd Gisborne injection 
point was deferred until 2006/07, ($100k for spares) and 2009/10 
($100k for 2nd injection point). These deferrals were made 

LV Switchgear  $         15,000   $          12,000  $         27,000   $      13,470        $    13,530 
Communications  $         62,000   $          16,000  $         78,000   $        79,791  -$      1,791 
SCADA  $         41,000   $          10,000  $         51,000   $         28,626   $    22,374 
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following receipt of a consultants report on the performance of the 
current plant and options for future development. 

• Mobile 650KVA Generator upgrade; $100k of budgeted 
expenditure to install metering and synchronizing equipment on 
this generator was cancelled as a review determined that this 
expenditure was not economically justifiable because of the 
limited use of this generator. 

• Rural Automation, $80K of savings was achieved by reducing the 
scope of the project. The original scope included the installation of 
fault detection/monitoring units linked to SCADA but field trials of 
this equipment highlighted performance and reliability issues and 
the decision was made not to install them. 

• Installation of 2nd 12.5MVA transformer at Parkinson St zone 
substation; $181k savings were achieved on the completion of this 
two year project. The majority of the savings were the result of 
favorable foreign exchange rates related to the purchase of the 
50/11kV transformer from India. 

• Gladstone Road undergrounding and upgrading of 11kV, $200k in 
savings was achieved in the first stage of this 3 year project 
through reduction of the project scope. The original scope and 
budget allowed for the undergrounding and capacity upgrade of 
the key 11kV feeder located in Gladstone Rd and the 
undergrounding of overhead conductors in side streets leading off 
Gladstone Rd. A review of the project concluded that the 
undergrounding of reticulation in side streets was not 
economically justifiable as they did not contribute to the 
upgrading of the key 11kv feeder which links 3 city zone 
substations. 

• JNL to Parkinson 50kV ring, $300k in savings were achieved on a 
total budget, (over 3 years) of $2.380m. 

• JNL zone substation, $400k of savings was achieved on a total 
budget, (over 3 years) of $1.4m. The majority savings were 
achieved through favorable foreign exchange rates relating to the 
purchase of a 12.5MVA 110/11kV transformer and 50kV circuit 
breakers and a change in the scope of the project which replaced 
the underground cable 50kV connection of the zone substation 
with an overhead connection. 

• Carnarvon to Port 50kV ring, $ 188k in savings were achieved on 
a total budget, (over 3 years) of $2.110m. 

 
Maintenance Expenditure   
A total variance of $326k occurred between the 2005/06 budget 
and actual maintenance expenditure. Reasons for this variance 
are as follows; 
• Unplanned maintenance, $137k in savings against a budget of 

$818k. The 17% savings resulted from the actual cost of fault 
repairs being less than budgeted. The most significant savings 



 Performance and Improvement 
 

Asset management plan Page 274 of 305 
 

were realized in the 11kV Fault Response category of 
expenditure where a $55k, (45%) saving occurred. 
In contrast to the overall savings, significant actual costs 
exceeding budget occurred in the categories of 400V Fault 
Repairs $20k, (39%) and Load Control Fault Repairs $5.1k, 
(102%). 

  
• Planned maintenance, a $189k variation against a budget of 

$1.112m. The 16% reduction occurred primarily due to the lack of 
skilled contractor resources to carry out higher end activities such 
as load control plant injection testing and 50kV, 11kV, zone 
substation thermovision/ultrasound testing. 
    

 

8.2 Meeting performance targets 
 

The primary indicator of reliability performance is the SAIDI index. 
Besides inherent system security, a wide range of factors i
observed reliability performance. The results for performa
disclosed reliability targets in previo
are as follows… 

mpact on 
nce to 

us plans with the actual results 

SAIDI TREND

0.00

100.00

200.00

300.00

400.00

500.00

600.00

700.00

800.00

1997/1998 1998/1999 1999/2000 2000/2001 2001/2002 2002/2003 200
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SAIDI Planned SAIDI Unplanned

Target

 

ea where technology delivers 
 outages. ENL has progressively 

 technology between 2000 and 2006. 
ts between 2000 and 2001 has also 

e policies between 1999 and 

 
 
Protection and rural automation is an ar
large reductions in the impact of
improved the network with this
Optimisation of isolation poin
contributed to improved performance. 
Introduction of Live-line maintenanc
2000 has reduced the impact of planned outages from 2000. 
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Installation of remote diesel generators between 2002 and 2003 has 
further improved the impact of planned outages the extent of this 
improvement cannot be seen in the statistics as pole replacement on 
spur 50kV lines, previously deferred, was undertaken between 2003 
and 2005 without any impact on outage statistics. 
Significant storm events and environmental factors such as slips after 
long periods of, generally considered as normal, rainfall have the 
most significant impact on ENL’s ability to achieve its targets. This is 
evident in the 2000/2001 result where a single 24 hour event 
contributed to 415.64 SAIDI minutes i.e. 64% of the years 
unplanned outages. 
Other significant events are as follows… 
• 2003/2004 130.36 Minutes July storm 
• 2005/2006  83.83 Minutes October storm 
Subtraction of these events shows ENL can obtain the target levels 
through activities it can control. 
 
 
Cause analysis as a percentage of the total customers affected 
multiplied by-minutes of interrupt
provides the following spread: 

ion time during the last year 

Cause Analysis YTD

ADVERSE

UNKNOWN
7%

PLANNED SHUTDOWN
8%

LOSS OF BULK SUPPLY
2%

TREE CONTACTS
43%

LIGHTNING
1%

DEFECTIVE EQ
18

HUMAN ELEMENT
0%

FOREIGN INTERFERENCE
12%

AD

 ENVIRONMENT
0%

UIPMENT
%

VERSE WEATHER
9%

 
 of outage duration during 
 period of 11%.   

nknown causes 7% 
trates an effective 

ve included improved field fault 
d follow-up patrols to short lived 

Planned shutdowns accounted for 8%
2005/06 a reduction from the previous

 
Actions have been taken to reduce the level of u
previously 20%, over recent years, since it frus
management response.  Initiatives ha
reporting, automation projects, an
faults.   
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The adverse weather component is in effect indicative of poor or 
ageing asset condition, since power lines are designed for outdoor 
conditions for the duration of their design life with the conductor 
becoming a predominant issue. Under design is not normally an issue 
with the exception of extreme wind snow loading events every 2 or 3 
years. Designing to these conditions is not considered economic and 
ENL chooses to manage this risk. 

 
Foreign interference is increasing, previously at 9% the figure has 
climbed to 12%. This figure is driven by vehicles/pole collisions. 
Rural automation technology has minimised the impact of these 
faults however the number of incidents is increasing. The roading 
authorities have introduced new standards for location of structures 
alongside roads in 2006. All replacement structures need to conform 
to set minimum distances from the road edge or be protected by 
barriers. The costs to upgrade the existing works as part of the 
renewal will ultimately be borne by ENL’s customers rather than the 
road users, under the new rules. 
Bird strikes also contribute to this category. A long-term objective is 
to clean down structure design and increase separations to reduce 
bird strikes and animal interference. 
 
Defective equipment is given as the cause for 18% of outages a rise 
from 16%. Faults in this category tend to have long repair times/high 
customer minutes. Causes are generally condition related resulting 
from assets remaining in service after their optimum replacement 
date hence the result is reflecting the decision to allow the asset in 
rural areas to increase in age. There is also an increasing trend for 
newer equipment to fail prior to expectations largely due to reduced 
quality and workmanship at manufacture. Standardisation on proven 
product, rigid specification and quality control procedures has been 
introduced to address this issue. 
Defective equipment events (particularly pole failures) have reduced 
significantly since completion of the major Compliance Management 
Project undertaken in 2001–2002. This captured many age-related 
condition issues and brought performance more into line with normal 
expectations. Improvement of the ABS asset condition is being 
managed via long term replacement programs.   
Conductor failure is expected to predominate in the future. This is 
discussed in lifecycle replacement plans. 
 

Tree contacts have increased significantly to 43% from 6% in the 
previous period. The figure includes minor tree contacts flying tree 
debris and falling trees typically outside of the cut zone. The tree 
regulations and rules governing access to private property have 
influenced the poor result. As the rules have been implemented the 
notification processes involved have provided a window in which the 
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trees have encroached safe cut zones. Having grown within the safe 
cut zone, outages, which are also constrained to ensure regulatory 
targets are not breached, are now required to remove the trees. The 
approved resource trained to cut the trees safely is also limited. Over 
time ENL’s expects to reduce the tree problems as much as 
practicable, within the requirements of the regulations, which are 
generally confined to inaccessible rural and remote areas, on 
privately owned sections of line or forestry blocks. Although the tree 
regulations provide for cost recovery from tree owners ENL’s 
experience is that faults are likely to occur well before owners can act 
once the trees have reached the notice zone. Expenditure forecasts 
for tree control have been increased to compensate. 

The Human element figure of 0% reflects the quality of safety 
standards and work practices in place to minimise contractor error. 

8.3 Meeting Delivery Efficiency targets  
Cost performance measures that are disclosed each year include: 

 Direct cost / km 
 Indirect cost / connection 

 

The historical trends for ENL’s efficiency targets compared with the 
industry position are as follows… 
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Inirect costs per ICP
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The trends are in line with cu
requirements.    

8.3 Areas for Improvement 

ure in any given period has been below 
l of costs is valid when forecast 
lly predicted, there is an 

reaction time frame once the 
rred. The ability to predict the 
growth expenditure can also be 

ly being established, 
government, significant customers 

 ENL has identified a need to 
the contact group and identify 

tically truer representation of the 

tified customers have issues but 
ese issues if the measures are 

tion of methods to eliminate the 
sproportionately is necessary in 

 
In general historical expendit
the financial targets set. While deferra
triggers do not occur at the time initia
increasing need to improve the 
expenditure requirement has occu
timing for necessary renewal and 
improved.  
 
The customer oriented service levels are current
relying on representation from 
and key groups. Refer section 3.1.
develop a strategy to broaden 
innovative methods to source statis
end users requirements. 
The survey results to date have iden
they are not asking for correction of th
linked to increased costs. Identifica
issues without increasing costs di
order to improve the satisfaction of end users. 
 



 Performance and Improvement 
 

Asset management plan Page 279 of 305 
 

Asset Condition has been identified in the section 5.4 of this plan as 
having a gap in terms of currently targeted renewal quantities verses 
forecast expectations of asset failure for some asset categories. For 
11kV lines this has also been considered in the development section 
of this plan. The installation profile of the overall asset and historical 
practices has provided a ‘bow wave’ effect where at some point the 
steady state approach for asset renewal adopted by ENL to manage 
expenditure in line with predictable revenues may not keep up with 
the asset deteriation. To ensure the correct assets are targeted for 
renewal at the right time the process for condition assessments and 
selection need to be optimised. 
 
The uncertainty associated with correct and informed decision 
making for network development, linked to changing regulatory 
control, safety and environmental protection requirements requires a 
high level of understanding of industry direction going forward. Past 
systems used in a stable environment with a lower rate of change are 
no longer adequate and increased involvement in the industry policy 
making arena is becoming increasing necessary. 

8.4 Improvement Implementation 
 
ENL has identified the following contributors affecting the ability to 
improve in these areas… 

• Re-sourcing and maintaining the necessary skills and skill 
balance for internal staffing, external consulting and local 
contracting resources 

• Provision of sufficient and suitable resource to ensure accurate 
and timely information capture, used as inputs to the 
prediction and forecasting processes used for management of 
the assets. 

• Correct use of appropriate and efficient technologies including 
tools and equipment to optimise asset construction, condition 
assessment and maintenance costs. 

• The level of involvement within the local community and at the 
policy making level. 

 
With a decline in available resources becoming apparent and more 
significant in the local region ENL is actively contributing to training 
and development of new resource at the entry level to ensure 
improvement in the long term. 
ENL has a technology focus and is active in identification and 
development of equipment and systems designed to offset the short 
term re-sourcing short fall. 
Membership, strategic partnership and alliances are being developed 
in the short to medium term to improve ENL’s understanding and 
input into the direction of the industry. 



 Feeder loadings 
 

A1. Feeder loadings 
Feeder loadings since 1 April 2000 are shown below. Note some zone substations require more than one chart. 
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Puha Substation
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Ruatora Substation
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TeAraroa Substation
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Tokomaru Substation
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Tolaga Substation
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Kiwi Substation
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Kiwi Substation
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