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| am pleased to present our 2017 asset management plan. This version represents a significant update
from our previous plans and outlines how we intend to manage our core electricity network assets to
meet our vision toSY K yOS G KS NB 3IAsugQthe pRESDS bF2203Y Seyftiry (1 K NJ
infrastructure.

Our asset management team have been considering how we can develop, maintain and operate the
electricity network to meet this vision. We have included our direction and plans in this 2017 AMP.

You can gxect that our plans will evolve as the needs of our customers change, however, for this plan
the important themes are:

1 Our network has adequate capacity to support further regional economic development. There is
always work to do to ensure we continue lave adequate capacity. We have identified a small
number of projects to enhance capacity. Our total spend on network development is $5.9 million
over the next tepyears, which represent around 6.5% of our spend over that period;

1 Communications with ourustomers will be enhanced

1 /dzai2YSNRaE ySSRa& INB OKFy3dIAy3d FyR 6S INB 62NJ A
for the increasing use of electric vehicles and solar generation. We have acknowledged the impact
these emerging technologies could\e on the network and are developing plans to enable the
network to facilitate their use.

We have identified the need to implement an advanced distribution management system at a cost
of $3.0 million. This system will allow us to better manage up tdaurvoltage network, where

the impact of electric vehicles and solar generation will be seen. Our plans are in the early stages,
and will become clearer in subsequent AMPs;

1 Our network continues to perform reliably and is one of the most reliable netsvimkNew
Zealand. However, our network remains susceptible to severe weather events.

We continue to pursue a significant program to replace ageing network assets, and this work
comprises 77%, or $70 million of our capital expenditure over the next tarsy&Ve are also
planning to spend a further $13.1 million on reliability and safety and environment improvement
initiatives.

This AMP is an important and evolving document and your feedback is welcome. Our General Manager

¢ Lines Business would be happyhear from you.

Kind regards
Neil Simmonds
| KAST 9ESOdzi A 8S¢



0. Summary

0.1 Keythemesof this AMP

The key themesf this AMP for the period*1April 2017 to 31 March 2027 are

1 A simplification of the AMP layout bringing outcomes aedsoning to the fore, while including
supporting information on strategy and process in appendices

1 Retaining a focus on management of asset classes, while strengthening the presentation of
managing assets for holistic network functionality and custoexgrerience

1 A shortterm focus on asset renewal and reliability improvement by feeder sectionalisation and
improving 11kV interconnection.

1 A medium to longerm focus on meeting isolated pockets of demand growth that are not expected
to require zone suftation or GXP reinforcement.

1 Development of a vegetation management strategy focusing on reducing the SAIDI and SAIFI
impact of vegetation hazards

1 Growth in electric vehicle charging as people respond to Government incentives.

1 The implemention of arAdvanced Distribution Management System during 2017/18 that will
provide state estimation at an LV lewaid will provide insights on LV power flows, quality and
interruptions.

1 Further development of cost reflective price options
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efficient street lighting on kWh revenue for that sector.

0.2 Material projects

Material projects for the planning period include

Description Proposed timing Expeced cost
Raumati 11kV north half switchgear replacement 2018 $408,000
Levin East Zone Substation Protection Upgrade 2019 $582,000
Replace 11kV switchgear Paekakariki substation 2020 $327,000
33kV Levin EagtMangahao line renewal 20202024 $2,62,000
Rebuild Rumati zone substation 20202023 $2,650,000
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Foxton to Levin West line section upgrade 2021-2024 $1,830,000
Rebuild Foxton zone substation 20252026 $1,200,000
Levin West to Levin East 33kV line section upgrag 2025 $613,000
Build Waikawa ruraubstation 20262027 $1,270,000

0.3 Forecast expenditure

Projected capital expenditure over the next 10 years is expected to be 6.5% of total for growth, 16.5%
of total for reliability and 77% of total for renewal and replacement work.

Capital cots are expected to average ®per year over the next 10 years while operationaksase

expected to average $511 per year over the same period. Electra has the flexibility to modify this

approach if growth accelerates beyond our expectatibhe expenditte forecast is based on 2017

constant dollars.

Summary Opx forecast(year ending 31 March)

6000
5000 -
4000 —

[7;]

o

o

2
3000 -
2000 -
1000 -

0 - 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027
mRefurbishment & Renewal Maintenance | 458 436 458 458 458 458 436 458 458 458
mFault & Emergency Maintenance 2256 | 2256 | 2256 | 2256 | 2057 | 2057 | 2057 | 2057 | 1964 | 1964
mRoutine & Preventative Maintenance 1016 | 971 978 978 978 978 978 785 785 785
mVegetation 1591 | 1591 | 1591 | 1591 | 1591 | 1591 | 1591 | 1591 | 1591 | 1591




Summary Cabix forecast(year ending 31 March)
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m Customer Connection 95 95 95 95 95 95 95 95 95 95
m Safety 213 213 440 60 213 40 40 40 40 40
m Legislative 0 0 0 0 0 0 0 0 0 0
B Quality 1036 1969 886 1286 1094 1265 1100 946 1100 1100
mRelocation 0 0 0 0 102 0 0 0 0 0
= Growth 350 715 542 664 710 583 460 613 511 761
mRenewal 7320 6163 7405 7335 6725 6914 7049 7252 7252 6639




Contents

0. SUMIMIA Y . ettt e 3
CONMEBNES. ettt ettt 6
1. Background, context & oObjectiveS........cccuvewuvuuueiiiiiniiiiiiiiiiiiiiiiiiiiieeee e .
2. Assets covered by this AMP....ooveeie e 18
3. ASSEtS DY CAtEOOMY. . ittt ittt 21
4. Prop0oSed SerViCe IEVEIS......uuuiiiiiiiiiiiiiii ittt 29
5. Network development PIANS. ..........wueuueeeeeiiiiiiiiiiii ittt ettt te s 33
6. Network lifecycle management PlanS..........eeeeeeiiiiiiiiiiiiiieeeeeee et 54
7. Nonnetwork management PIaNS ... ......eeeeeeeeeiiii ittt 117
8. RISK MaANAGEMENT. .uuuiiiiiiiiiieiiie ettt 120
9. Performance evaluatiQn............ueeuiiiiiiiiiiiiiiiii ittt 128
10. WOIKS AEIVEIY. .. ettt e e ettt ettt ettt st e s et se e eeeeeeeeeeeees 134
Appendix Ic Determination referenNCes. ... 137
Schedule 118 CapEX fOr€Cast......ucuveeiiiiiiiiiiiiiiiee ettt e 139
Schedule 11ig OPEX fOr€CASE....uuutiiiiiiiiiiiii ittt 143
Schedule 128 ASSet CONAITION. .....ueeeiiiiiiisseiii ittt ieee 144
Schedule 12lg Capacity foreCast.........cceeeeeeeeciiiiiiiiiiiieiieiiii ettt 146
Schedule 12¢ Demand foreCast......uuuuuieeiieeeieieee e a e 147
Schedule 12d Reliability forecast............uuueeeiiiiciiiiiiiiiiieciiiieeiesiiee et 148

Schedule 18 Asset MaNaAgEM ENt MUY . . eee. it seeeeseeeeseressreeensereesseeeesseressrerenaseeesseeensserens 149




1. Background, context & ol@ctives

1.1 Purpose statement
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management thinkingsystemsand processesto develop and delivework programsaimed at
achieving intendedustomer and communjtexperience of supply reliability, pricing agafety.

Additionally, the format and data content of this plan is presented to facilitate comparative and

longitudinal benchmarking and is consistent with the requirements of the Electricity Distribution
Information Disclosure Determination 2012.

1.2 Mission & vision

OYKIYyOS (KS NBIAZYQa
provision of 2F' Century infrastructure.

More specifically, this AMP sets out how Electra will build, operate and maiinaastructure to
maximiselong-term value for consumers and owners through competitive prices and quality services
with safe and efficient operations.

1.3 Key plans and doguents

9t SOGNI Q& 188 LIXIya FyR R20dzySyida AyOf dRSX

Document title Purpose
Statement of Corporate Intent Articulates key strategies, governance philosophy, sc
of activities and high level goals of business performa
and customer experience

Groupstrategic plan Consolidate 1 KS &GN} 4§SIAO LI I vy
into a coordinated Group plan

Asset management plan Connecs managementof longlife assetsto 9 f S O
strategic direction.

Annual group business plan and financ Presents the tactical plans for the year ahead, anc
plans allocatesresources.

Annual network business plan ar Define detail of specific works on a 12 month basis.
annual works program

Y|



1.4 Relationships between plans and documents

QX

The relationshipetween9 £ SOG NI Q& 1Se& L FyaxXkyR R20dzySyda A

Statement of Corporate Intent

Shareholder Consultation T Mission Customer Consultation
(Electra Trust) 1  Objectives Customers are.surveyed on:
_ 1  Scope of activities P 1 Servicestandards
d 1  Key policies & strategies | 1  Price/Quality trade off
1  Financial & operational 1 Energy efficiency
performance targets

v

Annual Group Business Plan &
Financial Plans

A

\ 4

Measure/Evaluate
Performance Asset Management Plan (AMP) |«

Network Development Plan

\ 4

AnnualNetwork Business Plan
& Annual WorksProgramme

A 4
A

\ 4
Implement

1.5 Linkages between planning goals

The above sulshapters emphasise the limef-a A 3 K3 ' yR LINRPINBAaaADBS NBFAYS
from strategic goals to tactical to operational plans. This is compiéedeby a small and close working
environment.

1.6 Planning period

The planning period for this AMP i% April 2017 to 31 March 20B. The AMP embodies 3 levels of
increasingcertaintyfor nearer term plans.

Period Scope Cost Timing
1st April 2017¢ 31stMarch 2018 Firm, approvedn principle +5% Quarter/ month
1st April 2018¢ 315t March 2022 Major components +10% Quarter

1st April 2022¢ 315t March 2027 Indicative +25% Year



1.7 Board approval

This AMBvassubmittedin draftto the February Board meetintg allow for inclusion of théoard a
comments before final approvah 31stMarch 2017

1.8 Stakeholder interests

9t $OG NI STAYySa AlGa &GF1SK2fRSNBE & lFye LISNE2Y

business.

1.8.1Stakeholder interestand how they are identified

Electra defines its stakeholders as any person, class of persons or organisation that does or may do
one or more of the following:

9 Have a financial interest in Electra (be it equity obtie

A 2 4 oA x
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1 Supplies Electra with goods or services;

TLa FTFSOGSR o0& (KS SEAAGSYOS: yI (dz2NB ansdfeO2 y RA G
condition); or

T1Fa F adlrddziaNE 206ftA3LGA2Yy (2 LISNF2NY |y | OGAC(

request disclosure data or regulate the location of assets).

Electra has identified the following specific stakeholder interests.

Stakeholder Key Stakeholder Interests How thoseinterests are identified

Viability | Supply | Safety | Compliance
Quality
Electra Trust \ \ \%

Statement of Corporate Intent

Quarterly briefings

Informal discussions with the Board and Chief Execuf
Terms and conditions of financing arrangements
Quarterly meetings

General negotiations.

Enquiries via 0800 phone number and website enqy
section

Questions and comments at AGM
Customer survey responses
Communitygossip

Media comment.

Negotiation of terms and conditions
Pricing amendments

Regular meetings

Informal communication

Resolution of billing disputes.

AGM

Feedback from interest groups.

Bankers \%

=A|=a =4 =8 (=8 =8 =8

Connected astomers \% \ \Y

Energy retailers \Y \%

Massmarket representative \Y \%
groups

=8 = (=4 =8 = -8 8|8 - oA oa




Industry representative groups| \ \ 1 Annually via meetings and conferences.
Staff & contractors \Y \Y \% \ 1 Weekly staff meeting

1 Monthly contractor meetings

1 As required for specific projects

1 General workplace interactions

1 Performance appraisals.
Supplierof goods & services \Y 1 General interactions during service deliveries

1 Price and volume negotiations.
Public (as distinct from \% 1 As required via 0800 phone number and website enqy
customers) section

1 General interactions.
Land owners \ \ 1 As required for specific projects.
Councils (excluding as a \ \ 1 Monthly Emergency Management meeting
consumer) 1 Annual planning disclosure

1 As required for specific projects

1 During and after drills and actual events.
Land Transport \ \ 1 Reading obulletins

1 Meetings to discuss specific projects.
Ministry of Economic \% \% 1 Reading of bulletins
Development 1 Attending seminars

1 Responding to consultations.
Energy Safety Service \ \ 1 Reading of bulletins

1 general interaction around safetgquirements

1 Incident investigations.
Commerce Commission \% \ \ 1 Reading bulletins and determinations

1 Attending seminars and workshops

1 Complying with determinations and disclosu

requirements.

Electricity Authority \ 1 Reading bulletins andeterminations

1 Attending seminars and workshops

1 Complying with Code requirements.
Electricity & Gas Complaints \ \ 1 Reading bulletins, responding to complai
Commission investigations.
Ministry of Consumer Affairs \% \% Reading bulletins

Respondindo complaint investigations.

Transpower \% \% \ \% Quarterly updates

Annual planning meetings

General interactions about grid connections
Discussions about specific grid connection issues suq
price and capacity.

=a =4 =4 - -8 -9

1.8.2 Linking stakeholder interests tasset management practices

z
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1 Electra keeps the public at large safe by keeping all algomend assets structurally sound,
live conductors are well oudf reach, all enclosures are secure, and all exposed metal is
earthed.

1 9t SOGNIQa {IFSie alyl3aSySyid {eaidsSy o{af
public safety.

1 Electra maintains safety of its staff and contractors by providing all necessapnent,
improving safe work practices, and stopping work in unsafe conditions.

(@4

Safety

9 Motoring safety is assisted by placing abareund structures as far as practically possit
from the carriage way within the constraints of private land and road reserve.

7 9t SOGNY oAttt FOO2YY2RIGS AdGa adr{SK2fRS
c continuity and restoration. Many of the renewal jobs discussed in this AMP are aimi
YIEAYGEAYAY 3 9t SOGNT DG MISDHzZNR-A BKet 20FR G Bitdmnlie

2015) indicated a general satisfaction with the present supply quality.

Supply quality

T 9t SOGNY oAttt I OO2YY2RI ( Ster viabilityabyi defv&ingearitng:
that are sustainable and reflect an appropriate fégkusted return on capital employed. |
ISy SNt GSN¥Ya (KAa oAff yS Bdkscoull obdal framia tefm




Viability C deposit at the bank plus a margin to reflect the risks to capital in an increasingly regulatec
sector.
91 Price is the key to viability, but must be managed to be in line with similar network comp:
andtoprovideasaii T Oli2 NB RA&aO2dzyd G2 9f SOGNI Q&
1 Electra ensure that all safety issues are adequately documented and available for inspec
. X authorised agencies as well as for learning by its own staff and contractors.
Compliance C

i Electradiscloses performance information in a timely and compliant fashion.

1.8.3 Manaqing conflicting stakeholder interests

{GFr1SK2ft RSNJ AyiSNBadGa gAftft o0S YIylI3aISR Ay GKS T2f
1.{FFSGe& 2F GKS LiztAOI 9 f &IDdeMth@wkd fér indwFwbrkstby R 02y
developing design and construction options through the application of Safety in Design principles,
and by routine inspection and hazard assessments during the assets operating life.
2. QustoY SNID& NI |j dzA NB Yabd/effiientereidy supplNElEba giverf s€&cond priority.
3. Viability.

4. Nonsafety compliance.

1.9 Accountabilities for asset management

1.9.1Accountability at governance level

I O02dzyGl oAt AGE +FG GKS 3I328SNYIyOS tS@St Aa o0& (g2
9t S ORbaid afezaccountable to the Electra Trust via the Statement of Corporate Intent.

1 The Electra Trust are accountable to the connected consumers throudfitbiee electios.

1.9.2 Accountability at management level

Accountability at management level jimarily through the performance criteria set out in
employment contracteind achievement of planning goals

1 The Chief Executive is accountable to the Board.
1 The General ManagerLinesBusinesss accountable to the Chief Executive.

91 There are four managers accountable to the General ManagéresBusiness

1.9.3Accountability at field operations level

Accountability at field operations levisl primarilywith the Program Manager and the Service Delivery
Manager for overall delivg of work packages



1.9.4Summary ofroles, delegated aithorities & reporting

Theroles delegatedauthorities and reportingaresummarised & F2ft f 26 a X

Activity Board Chief Executive GMc Lines Business
Preparing Statement Of Keyrole in preparing and Key role under direct delegation Consulted for contribution.
Corporate Intent amending under instruction from the Board
from the Trust
Role with Strategic Plan Some input, key role is Preparation, submit to Board for Contributes together with the
approving approval Executive Team.
Role with Asset Management Appromal. Provide strategic direction, Preparation
Plan submit to Board for approval
Role with Annual Business Plan Approal. Preparation Preparation
Approval of works from Ly SEOS&aa 27T [/ InexcessofGNMLines Business In excess of Las Business
approved budget authority. authority ($1,000,000) alylraSN&EQ PoaADE 2 !
Approval of works not from Inexces8 ¥ / KA ST 9 Inexcess of GM Lines Business In excess of Lés Business
approved budget authority. authority ($1.00,000) al y I Zafthakties ($50,000).
Reviewing performance of works Noting progress of projects Notesprogress of all works Responsible for detailed oversight
and projects over $500,000 or that are programs and significant projects of all works programs.
strategically significant.
Reporting of outages Summary included in monthly Summary included in monthly Receives a report of incidents,
Board reports. Board reports. causes and follow up actions.

Delegated authorities are discussed more fully in Chaper

1.9.5Use of external contractors and advisers

~ 7
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1 Where specific expertisis required.

1 Where additional resourcing is required.

1 Where an independent viewpoint is required (typically by a statutory agency).

9f SOUNI Q& LINBFSNBYOS A& (2 NXDB-fousk yand ToNdSdjexr&myali £ &  NE
advisers ocontractors forwork that is encountered infrequently drackfilling extended vacancies or

efficiently providing commoditised servicéZarties contracted for work directly by Electkay Of dzR S X

1 ICONA Ltd of Ashhurst who are contracted to maintain SCADACantiol Centre radio
O2YYdzyAOFiA2yad L/ hb! LINE OARS AAYAf NI &aLISOAL f A

1 Eagle Technology of Wellington for GIS support for the ESRI system used by a number of other
95. 04 YR [20Ff ! dzZikK2NARGASa®

i Sandfield SQL databassopisioning.
i Utility Consultants of Hamilton for asset managemsinategy and planningdvice.
1 Energia of New Plymouth for regulatory and valuation advice.

9 Tesla Consultants for engineering design and drafting.
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1

Connetics for procurement, project stonkanagement and overflow field works.

Tatanas and PEL for civil works and traffic management.

1.10 Significant assumptions

Significantassumptions for this at I NB X

T
1
1

There will be no significant changes in national energy policy.
Uptake of electric as will increase in response to Government incentives.
No significant changes in Council land use policy that will increase the cost of Etgotgeaork.

No significant changes in land access policy by NZTA or by KiwiRail that will increase the cost of
Electradoingwork.

The WellingtorNorthern Corridor roading devg:lopmemill pontinue asstated in trle Roads oj
blFridAz2ylf {AIYyATFTAOLYOS 0GKS b%t! Qa ¢SoairisSo

The current Electricity Authority emphasis on cost reflective pricing will contifigleveloph (i & Q
pricing options, Electra will apply more sophisticated analytics to demand and consumption data.

The number of rocfop solarand batteryinstallations will increaseExpected impact ismall,
thought customer attitude to the adoption of thtechnology will be monitored

Evolving application of device interconnectivity (the internet of things) will expand into energy
transmission and network operations.

The rate of inflatiorfor the Planning Period will ke 7% which is based on the ANZ Bdnrecasts

The Horowhenua Distri€? eesident populationis forecast toincrease by 8,600 people over the
next 20 years, includingn expected 4,900 houses and 3,000 jobs created.

¢CKS YFLAGA /2Fad 5Aa0NROGQA HYB 308 pedplé dverltia narrf | G A 2
15 years.

Electramonitors and is adaptive to the rate of change in these characterisitcs of the business
environment

1.11 Causes of possible material difference

Key factors that may result in material differences betwéeK A & ! at I YR Fdzi dzZNBE RA & (

1

1

Variations to the understood motorway development plans.

An inability to manage electric car recharging to-méfik periods (whether through policy or
otherwise).



Variations from forecast labor and material cast
Increased health, safety and traffic management requirements that increase the cost of work.
Increased requirements for access to land by NZTA or KiwiRail that increase the cost of work.

A previously unknown widespread asset defect emerges thattsfeetarge number of assets.

9 Changes to the rate of customer adoption of new technologies.

1.12

YSeé

1 A demonstrable alignment with the StatemesftCorporatelntent and the Group Strategic Plan.

TSI §GdzNB a

27
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9 Visible inclusion of each phase of an assets lifecycle.

1 Consideration of reliabilitysafetyand lifecycle costas an integral part ahanagingassets lifecycle

(Safety in Design).

Refer to the individual assetdifycle strategies in Chapter 6

1.13

Si a

Overview of asset strategy & delivery

0N} GS38

Overview of systems & information

Electra uses a number of asset management systems to facilitate best practice asset management.

including loadings, voltages,
temperatures and switch
positions

the network. This is used for
assessing security, load forecasts
and feeder configurations

System Data Held What data is used for Extent of integration

NIMS (GIS) Containggeospatial Used by field, reaime operators, Requires at least some manual
information for all assets planning and project management | intervention to import or export
including asset description, staff within the Network team to data into recognised formats.
location, age, electrical obtain informaton on asset location,
attributes, condition and attributes and connectivity
associated easements

iAuditor (part of GP<&o-ordinates for all Used to determine the maintenance Fully integrated.

NIMS) scheduled maintenance work for the following year
assets. This information
includes, but is not limited to
asset ID, date of inspection
and condition of asset

SCADA Asset operatioal information | Measuring load on various parts of | Low level of integration with

outage web page.

NIMS (incident

System outages, location,

Used to identify assets that are

Integral part of NIMS

lives and values

tracking) duration, cause, number of causing outages and to report on

consumers affected SAIFI/SAIDI and CAIDI
Valuation Asset types, quantitiegges, Used for system fixed asset High (export from NIMS)
Spreadsheets expected total lives, remaining valuations

Paper & Electronic
Documents

Miscellaneous records, desigr

and operational files

Used to support GIS (NIMs) data

Highly manual

Recondiation between the various data sets means that Electra now has improved data quality

levels for its assets. These are summarised in the table below.

¢
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Asset Type Information Held Information Quality Methods for ensuring
data accuracy
33KV Lines Size andVaterial Accurate Documaents recording installation
Site inpection
Age Accuate to within 6 nonths Documents recording installation
33kV Cables Size and Material Accurate Documents regrding installation
Age Accurate to within 3 months Documents rearding installation
11kV Lines Size and Matrial Accurate Documents recording installation
Site inspection
Age Accurate to within 6 motins post 1995 | Documents reeording installation
Accurate to within 5 gars pre 1995
11kV Cables Size and Material Accurate Documents recording installation
Age Accurate to within 3 moths post 1995 | Documents recording installation
Accurate to within 5 years pre 1995
400V Lines Size and Material Accurate post 1995 Documents recordin@stallation
70% accurate pre 1995 Site inspection
Age Accurate to within 3 months post 1995| Documents recording installation
Accurate to within 5 years pre 1995
400V Cables Size and Material Accurate Documents recording installation
Age Accurate to within 3 months pod995 Documents recording installation
Accurate to within 5 years pre 1995
Poles Material Accurate Site inspection
Age Accurate to within 3 months post 1995| Documents recording installation
Accurate to within 5 years pre 1995
Pillars Type and Material Accurate Site inspection
Age Accurate to within 3 motins post 1995 | Documents recording installation
Accurate to within 5 gars pre 1995
Transformers Rating, Manufacturer, Age | Accurate Site inspection
Documents recording installation
wa| Qa Rating,Manufacturer, Age Accurate Site inspection
Documents recording installation
Circuit Breakers Rating, Manufacturer, Age | Accurate Site inspection
Documents recording installation
Other Switches Rating, Manufacturer Accurate Documents recording installation
Age Accurate to within 3 motins post 1995 | Documents recording installation
Accurate to within 5 yea pre 1995

Asset condition information is recorded as part of the regular inspection &yckach asset class
described irChapter 6.

1.14 Limitations of this AMP

] 2YLAE Ay 3

2T GKAA !'at KIFI& NBOSFESR (KS F2ff28AYy:
1 For ®me classes of asshe condition datarequires validation before it can be acted dlectra

plans to systematically cleanse and strengthen its assadition data during 2017/18.

1 Demand forecasting methods have historically been linear extrapolations. Electra recognises
that demand forecasting particularly for the southern network has become more complex,
and it intends to develop a more compreheresimethodology during 2017/18 that will
include consideration of emerging technologies, declining consumption and increasing
demand .

7
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or to public safty.
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1.15 Overview of key processes

1.15.1 Routine inspections

Electraroutinely inspects all classes of assets on a time basis. The timing and scope of inspections
varies by asset clasgsset criticalityand public safety risandare described irdetail in chapter 6.

1.15.2 Maintenance

9f SOGUNY dzaSa (GKS F2ft2¢6Ay3a NIry3IS 2F YIAYGSyl yoOS

1 The timing and scope of most maintenance is driven by the results of condition inspections, subject
G2 YIydzFl OG0 dzZNBNRA YA YA Yafety redoBrjedcfatiosY Sy i a 2 NJ Ay Rdz

1 Individual low valuglow riskcomponentsmaybemanaged on a ruato-breakdown basis.

These are described in detail in chapter 6.

1.15.3 Development projects

The key driver of all development projects is demand growtithin exiging network capacity
(requiringa customer connection armuinor network change), oreimand growthin excess oéxisting
network capacity or capabilitythat requires capacity management, augmentation or network
extension

Electraconsiders the followingg LILINR I OKSa (2 YSSdAy3 ySg RSYIlI YyRX

Approach Effect on asset utilisation Effect on failure risk
Supplying the demand without any alterations to either asset capacit Increases (capacity headroor Increases
2LISNY GA2y L E LWMROKAHFSE o6 (KB kAR declines)
only be adoptedafter a risk analysis has confirmed that the overall r
exposures (particularly of iservice asset failure) remains acceptable.

Supplying the demand through an operational process eg. insisting Increasesn some locationgcapacity Ideally nil, probably minimal
new load is controllable, or designing a tariff that encouragespeéik headroom declines)but declines in in practice.
use. other locations. Nett effect is minima

change in asset utilisation.

Only after both of the above approaches have been determined to Ideally nil (capacity headroon Nil, possibly decrease
unacceptable will Electra invest in new assets. maintain by matching investmen depending on how much
level to demand increa3dn practice, capacity is added.
a decrease if the next highest rate
component is installed.

These are described more fully in Chapter 5.

1.15.4 Measuring performance

Electra measures its performangethS F2f t 2 Ay 3 | NBI a X

9 Performance of the overall network (reliability).



9 Performance of individualszetclasses and assets (reliability, efficiency)

1 Works delivery performancgimeliness budgetand unit costs

1 Asset management performance (alignmenidgagterm company objectives).

Electrahas adopted the approach thitis not only important for both physical and financial budgets

to be met, it is also critical that those budgets accurately reflect the network conditidncapacity
utilisationto avoid a longterm accumulation of asset deterioration

1.16 Overview of documentation and controls

Electra manages its documentation and information records through controls of various levels. These
Ay Of dzRS X

9 Allocation of a unique numerical identifier all key documents that is traceable.
9 Assigning an authorisation level for altering or approving documents.

1 Specifications for the nature and accuracy of asset data that is to be returned from field services
staff and contractors.

These documentation and data controls are described in the AMMAT sectibwajer 9.

1.17 Overview of communication processes

Electra communicates the key features of its asset management planning and activities to staff and
contractors in the follow 3 ¢ | € a X

1 Asset Planning & Developmeataff prepae the AMP and its associated work programs and
budgets.

1 TheFinancaeam compile budgets for personnel, IT, AMP and-network assets

1 Electr&2RrogramManagement Service DelivegndOperations teamare advised of the key AMP
themes and trendand consulted on the scope, method, timing and budgets of the works program

1 Electra has a panel of prpalified field service contractors that are available to meet overflow
work. They are informed wheRlectra identifies a likely overflow of work volumes.

T/ 2yadZ GFyda OFy 206dGFAy (KS LldzomtArAd O02LR 2F GKS
programs.

These communication processes are described in the AMMAT sect@iraptero.



2. Assets covered by this AMP

2.1 Network area

2.1.1Reqions covered

9f SOGUNIXQa aasSia |NB aAaLINBIR 2@0SN) GKS | 2NR g KSy dzt
between the Tasman Sea and the Tararua Ranges, stretching from Foxton and Tokomanoiththe
to Paekakariki in the south, as illustrated below. The network covers approximately 1,628 km

ELECTRA /
Supply Area /
Raumati \$
S Key
Paekakariki ( @ Transpower point of supply
i ® 33/11kV Substations
— 33KV lines
O Towns

2.1.2Large consumers
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Alliance Group, Levin (meat processing).
Carter Holt Harvey, Levin (packagimgnufacturer).
Kapiti Coast District Council (sewage and water treatment).

Pak n Save, Paraparaumu (supermarket).

= =/ =4 4 =4

Unisys, Paraparaumu (data processing).

1 KiwiRail, Kapiti Coast (rail transportation).

These consumers represent less than 5% of the energy&c®n8 R G KNR dzZAK 9f SO0 NI
AccordinglyElectra faces a low revenue risk from its large industrial consu@amsumption trends.

91 OK 2F (KSasS O2yadzySNa F2NBOlFad RSYFYR yR &asSo
consumer consultationnpcess, and specific requirements are included in the AMP as required.

2.1.3Network load characteristics
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1 A northern network supplied predominantly from the Mangahao GXP, and supplying Levin, Foxton
and Shannon. The economy of this market segment is strongly tiedtand leafvegetableprices
andto dairy prices, and has demonstrated low growth in both M&vhand and ICP numbers along
with declining kWh due to low economic growth and minimal growth in housing.

1 A southern network supplied predominantly from Valley Road GXP, and supplying Paekakariki,
Paraparaumu, Raumati, Waikanae and Otaki. This markehess#ighas a broader demographic
comprisinga range of featursincludingstrongly urbanised througto lifestyle rural to agricultural
production A key feature of the southern network is that because many people in this area
commute to Wellington, the datime demand is considerably less than the evening demand,
leading to a low load factor.

About 43% of the energy conveyed by Electra is though the northern network, and about 57% through
the southern network.

2.1.4Demand and energy

Key parameters of §10 (i NI Q adas ¢fRstivarzh016 arS X ®

Parameters Quantity
Number of connected customers 43,654
Maximum demand 107 MW
Annual electricity conveyance 439 GWh
Line and cable length 2,256 km
Number of zone substations 10
Number of distributiorsubstations 2,546
Network asset valuation $158m




2.2 Network configuration
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setout in Chapter 3

System level Key features at a glance
Bulksupply & embedded generation f 2D-t Q& &dzZJlY @Ay3 | O2AYMMRSY (G YI EAdzy F
1 Embedded hydro station of8MW (Managaho).
1 About 300 rooftop solar installations.
Subtransmission 1 4 zone substations supplied from Mangaho GXP
1 5zone substations supplied from Valley Road GXP
1 1zone substation that can be supplied from either Valley Road or Managahao
Distribution network 1 854 km of overhead line
1 234 km of underground cable.
Distribution substation 1 2,546 substations rangirig capacity from 5 kVA to 1,000 kVA.




3. Assets by category

3.1 Bulk supply assets

1 Mangahao GXP, which supplies the northarea

>

Electra takes bulk supply frotwo D - t: Q&

 Valley Road GXP, which supplies the southeea.9 f S OGtakiroseZEubstatiormay be supplied

from either GXP, but is usually supplfesim Valley Road
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GXP

Mangahao

Valley Road

The 38 a 2

Winter firm capacity (MVA)
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3.2 Subtransmission assets
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GXP
Mangahao

Valley Road

Feeder
Mangahaog Shannon 1
Mangahaaog Shannon 2
Mangahacg Levin East 1

Mangahacc Levin East 2

Valley Road Waikanae 1
Valley Road Waikanae 2
Valley Road Para West
Valley Road Paraparaumu
Valley Road Paekakariki

Rating(A)

600
600
390

390

530
600
530
600
600
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Typical loading%)

6%
6%
29%

29%

24%
21%
39%
36%
7%
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Current peak demand (2016)

48.3
66.8
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Performance & risk concerns
Nil
Nil
Mangahao CB 33@ill be replaced before its
rating of 390 As likely tobe constraired by
N-1 rating when feedin@taki
Mangahao CB 332 will be replaced before
rating of 390 A is likely to be constrained by
N-1 rating when feeding Otaki
Nil
Nil.
Nil
Nil
Nil



3.3 Zone substations

Electra has 10 zone substationhichtransformenergy from the33kVsubtransmission networko
the 11kVdistribution network Allbut 1 are dual transformer substations.

33 kV feeder is backed up
by 11 kV feeder except fol
NZR traction substation
on n security and backed
up by other NZR supplies

to the north and south

Zone Description Security L/t Q Nature of Load Performance & risk
Substation concerns
Shannon 1 Duaktransformer (n-1) 1,861 Mix of urban load in 1 No known issues
1 Indoorswitchgear Shannorand rural load 1 Performing within
1 Builtin 2010. toward Tokomaru and Opiki.|  specification
Foxton 1 Duaktransformer (n-1) 3,424 Predominantly urban load in| § No known issues
1 Highlevel steel structure Foxton with some rural load | { Performing within
outdoor in alldirections. specification
1 Sgnificantly rebuilt in
2004.
Levin East 9 Dual transformer (n-1) 5,676 Predominantly urban, 1 No known issues
1 Highlevel steel structure although with some rural 1 Performingwithin
9 Builtin 1990. load to the south and east off  specification
Levin.
Levin West 9 Dual transformer (n-1) 5,832 Predominantly the rural 1 No known issues
1 Highlevel steel structure areas to the north and west | { Performing within
1 Builtin 1974. of Levin, Waitarere Beach, specification
some urban load in the
western parts of Levin.
Otaki 9 Dual transformer (n-1) 5,,881 Predominantly urban load in| § No known issues
1 Indoor substation Otaki with some rural load in| § Performing within
1 Builtin 1994 Otaki Gorge, Manakau, Te specification
Horo and Waikawa Beach.
Waikanae 1 Duaktransformer (n-1) 6,757 Dense uban load in and 1 No known issues
1 Indoor substation around Waikanae, some 1 Performing within
9 Builtin 1996 rural load to the north in specification
Peka Peka and to the east in
Reikorangi.
Paraparaumu 1 Duaktransformer (n-1) 4,347 Dense urban load in the 1 Performing within
1 Highlevel concrete pole eastern and central parts of specification
outdoor Paraparaumu, some rural 1 Increased inspection
T Builtin 197Q rebuilt in load on the immediate frequency for 1
2015 outskirts of Paraparaumu. transformer.
Paraparaumu 1 Duaktransformer (n-1) 5,164 Dense urban load in central | § No known issues
West 1 Indoor substation and western parts of 1 Performing within
1 Builtin 2002. Paraparaumu. specification
Raumati 1 Duaktransformer (n-1) 3,813 Dense urban load in and 1 No known issues
1 Highlevel steel structure around Raumati. 1 Performing within
outdoor substation specification
1 Builtin 1988
Paekakariki 1 Sngle transformer (n-1)* 899 Mix of light urban and semi | § No known issues
1 Highlevel outdoor rural load around 1 Performing within
substation Paekakariki. specification
9 Built 1982
1 *Singletransformer and




3.3.1lncoming switchgear
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Zone Description & number Age (years) Typical
Substation loading
Shannon 10 indoor SF6 circuit breakers Ten at 7 years 3%
Foxton 4 outdoor SF@ircuit breakers One at28years 9%
Three at #years
Levin East 6 outdoor SF6 circuit breakers| Three at27 years 18%
Two at8 years
One at4 years
Levin West 5 outdoor SF6 circuit breakerg One at4lyears 19%
One atlOyears
One at8years
Two at5 years
Otaki 5 indoor SF6 circuit breakers Four at23years 8%
One atl4years
Waikanae 6 indoor SF6 circuit breakers Six a1years 10%
Paraparaumu 8 indoor SF6 circuit breakers Eight at2 years 9%
Paraparaumu 5 indoor SF6 circuit breakers Five atl5years 8%
West
Raumati 5 outdoor SF6 circuit breakerg Four at29years 7%
One atl2years
Paekakariki 1 outdoor oil circuit breaker One at35 3%

3.3.2Power transformers
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Zone Substation | Numberand rating Cooling Tlage | T2 aye | Utilisation of Installed Firm Capacity
Shannon Two5 MVA ONAN 40 43 92%
Foxton Two11.5/23MVA ONAN, ONAF 13 13 30%
Levin East Two011.5/23 MVA ONAN, ONAF 38 44 62%
Levin West Two011.5/23 MVA ONAN, ONAF 6 17 59%
Otaki Two011.5/23 MVA ONAN, ONAF 41 41 53%
Waikanae Two011.5/23 MVA ONAN, ONAF 21 21 63%
Paraparaumu Two011.5/18/23 MVA ONAN, ONAF, OFAF 47 47 54%
Paraparaumu West | Two11.5/23 MVA ONAN, ONAF 15 14 52%
Raumati Two011.5/23 MVA ONAN, ONAF 6 30 44%
Paekakariki One5 MVA ONAN ONAN 57 -

Shannon is the only substation that comes close to being loaded to near its fithrcépacityLoad
growth at Shannon is static, and in any case load can transferred to other substation by switching on

the 11kV




3.3.30utgoing switchgear

Outgoing switchgeail1kV)isl a

F2tt20ax

Zone Description & number Age Typical loading
Substation

Shannon 7 Reyrolle LMVP Seven a¥ years 14%

Foxton 7 Reyrolle LMVP Seven afl4years 17%

Levin East 8 South Wales SF6 Nine at27 years 22%
1 Reyrolld MVP

Levin West 9 Reyrolle LMVP Three at43years 22%

Six atl8years

Otaki 8 Reyrolle LMVP Eight at23years 21%

Waikanae 9 Reyrolle LMVP Nine at21years 25%

Paraparaumu 10 Reyrolle LMVP Ten at2 years 23%

Paraparaumu 8 Reyrolle LMVP One at9 years 23%

West Seven afl5years

Raumati 4 Yorkshire SF6 Four at29years 24%
3 Reyrolle LMVP Three at20years

Paekakariki 4 Reyrolle LMT oil Four at35years 8%

3.3.4Buildings
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Zone Substation Generaldescription Age Condition grade
Shannon Timber Framed 11 Normal deterioration monitored in normal inspection cycle.
Foxton Masonry Shear Walls 27 Normal deterioration monitored in normal inspection cycle.
Levin East Masonry Shear Walls 28 Normaldeterioration monitored in normal inspection cycle.
Levin West Masonry Shear Walls 43 Normal deterioration monitored in normal inspection cycle.
Otaki Timber Framed 24 Normal deterioration monitored in normal inspection cycle.
Waikanae Timber Framed 21 Normal deterioration monitored in normal inspection cycle.
Paraparaumu Masonry Shear Walls 2 Good or as new condition, may have customised lengthened
inspection cycle as defined in this AMP.

Paraparaumu West Timber Framed 15 Normal deterioratiormonitored in normal inspection cycle.
Raumati Masonry Shear Walls 29 Normal deterioration monitored in normal inspection cycle.
Paekakariki Masonry Shear Walls 35 Normal deterioration monitored in normal inspection cycle.

3.4 Distribution lines& cables

Electrahas846km of 11kV overhead lines a231km of 11kV cables connecting its zone substations
to its distribution substationdt is constructed mainly as follows:

9 CBDareas are almost exclusively cable. In older urban areas with low load growth such as Levin
and Foxton these cables are PILC 185mhaminium. New installations are constructed of XLPE
cable

1 Suburban areas tend to be a mix of line and cable depending on whether the area was developed
before or after undergroundingvas adopted more widelground 1970. Cable tends to be PILC
Aluminium conductor, whilsbverhead conductor ia variety of Bee, ¥8.064 Copper and 7/0.083
Copperalmost totallyon concretepoles.



1 Rural areas are mostly line (but with increasing lengths of cable). These lines are Gopher or 7/0.064
Copper.

Line and cable length by zone substation area is as follows.

Zone Substation Distribution network length (km)
Overhead Underground Total
Levin East 126 29 155
Levin West 106 22 128
Shannon 163 8 171
Foxton 140 15 155
Paraparaumu 29 32 61
Paraparaumu West 6 29 36
Raumati 11 13 24
Waikanae 64 40 104
Paekakariki 16 6 22
Otaki 186 35 221
Total 846 231 1,077

3.5 Distribution switchgear

Electra has 165 individual dstribution switcts including ring main units, auto reclosers, air break
switches and drojout fuses. Precise numbers of each class of switchem&hapter 6.

3.6 Distribution substations
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minimal fuse protection, to phase 1,000kVA grouatounted transformers with ring main unit and

circuit breakeiprotection, and are detailed in Chapter Gransformers may provide electricity to single

large consumers, several large consumers or many small consumers.

The key systemic issue with this asset class is corrosion of ground mounted transformer enclosures
closer to coastal areasvhich typically requires replacement after only-80 years of servicElectra

also have issues with deck mounted transformers needing to be replaced due to safety concerns
around structural integrity.



3.7 LV lines & cables

Electra ha®07km of overhead LV (400V) ad83km of underground LV connecting its distribution
substations to its customeysvith anassociated 10&3 pillarsand cabinets

LV line and cable length by zone substation area is as follows.

Zone Substation LV network length (km)
Overhead Underground Total
Levin East 91 58 149
Levin West 74 46 120
Shannon 71 9 80
Foxton 64 16 80
Paraparaumu 21 67 88
Paraparaumu West 8 77 85
Raumati 24 36 60
Waikanae 45 110 155
Paekakariki 10 5 15
Otaki 99 59 158
Total 507 483 990

3.8 Customer connections
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distribution networks. These connection assets include simple pole fuses, suburban distribution pillars
and dedicated lines and transformer installations supplying single large consumers.

In most cases the fuse holder fornisKk S RSYI NOF A2y LRAylG o0SG6SSy 9
O2yadzySNEQ |aasSia o0GKS aaSNBAOS eryéo¢ ¢CKA& Aa
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The key systemic issue with consumer connections has been the corrosion of some earlier thin steel
pillars and the degradation of non UV stabilised polymer pillars. affeeted pillars are replaced
progressively based on risk they pose to network pablic safety.

3.9 Other assets

3.9.1 L oad control
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1 One Zellweger SFK¥203 injection plant at Shannon rated at 80kVA, and signalling to the
northern area. This was installed in 2011 as p&the substation rebuild.



1 OneLandis + Gyr SHKJ403injection plantrated at200kVAin at Electraowned building at
Paraparamu zone substatipand signalling to the southern area. This was installed in 2016.

1 TwoZellweger SFH/203 injection plantontrollersrated at 80kVA in storage at Paraparaumu
Westand Shannonwhichare spares.

Both the Shannon and the Valley Road planjesct into the 33kV at 283Hz.

Most customer load control relays are owned by the energy retailer. Electra, does howstiVer,
owns 1,924relays for controlling street lights, under verandah lighting and ilio¢ load control.

3.9.2 Protection & control
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9 Legacy protection relays (oveurrent, earth fault, auto reclose functions).

1 More recentdigital protection (voltage, frequency, directional, distance, bus zone, and failure
functionality).

9 Transformer and tap changer temperature sensors including surge arrestors, explosion vents and
oil level sensors.
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the Eberle range.

3.9.3 SCADA & communications

Electra uses iISCADA for general control and monitofiihggwas installed durin@010. The master
station is located at Levin Westhigrelaysinformationvia a pointto-point linkto the network control
OSYGNB i 9fSOGNIQa 2FFAOSa Ay [SOAYyd ! NBLX AOL

Microwave radio and voiceoanect all sites with @elf healingopology that includes the following
NELISEHGGSN aAdSax

9 Forest Heights, Waikanae.

1 Mataihuka south of Paraparaumu.
1 Moutere Hill west of Levin.

I Levin West substation.

9 Tunapo at Paekakariki.



3.9.4 Mobile generator

Electra has owned a 500kVA mobile diesel generator since 2008 which is primarily used to maintain
supply during planned and unplanned outages.

3.10Asset valuation (RAB) allocation
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Asset class Valuation (3F March 2016)| Percent of valuation *
Distribution and LV cables $36,298,000 23.0%
Distribution and LV lines $28,942,000 18.3%
Zone substations $26,075,000 16.5%
Distribution substations and transformers $25,204,000 15.9%
Other network assets $12,525,000 7.9%
Subtransmission cables $10,031,000 6.3%
Distribution switchgear $9,742,000 6.1%
Subtransmission lines $6,789,000 4.3%
Nonnetwork assets $2,424,000 1.5%
Total $158,039,000 100.0%

* Percentages may not adtlie to rounding.



4. Proposed service levels

4.1 Customer service levels

4.1.1Primary customer service levels
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aress, but the radialconfiguration of itsrural network will inevitably mean thatvhile allcustomers

will experiencea similar frequency of interruptions, those rural areas ardikely to endure longer

supply interruptions.
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Measure ¢ Actual (historical) ForecasC
2011/12 2012/13 2013/14 2014/15 2015/16 | 2017/18 2018/19 2019/20 2020/21 2021/22
SAIDI 74.7 131.8 58.0 67.3 139.3 83.0 83.0 83.0 83.0 83.0
SAIFI 1.62 2.29 0.93 1.25 2.25 1.66 1.66 1.66 1.66 1.66
CAID 46.2 57.6 75.2 53.7 61.9 50.0 50.0 50.0 50.0 50.0

* Actual for 2016/17 not available at time of writing.

Comments on the historical performangey’ Ot dzR S X
9 Storms in April 2014 and August 2014 meant the 2014/15 SAIDI exceeded target.

9 An unplanned interruption on the back up supply to Levin whilst the r&akVsupply was out of
service for maintenance meant the 2015/16 SAIDI exceeded target.
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pay more for further improvements in reliability. However Electra has identified several strategies that
have the potential to significantly improve reliabilind safetyand deliver improvedeturns within

the current cost base.

Initiative Safety Reliability OpEx reduction
Take a more strategic view of tree trimming eg. cutting back trees R R
the growth zone.

Planned removal of metallic pitefilled pot heads that are of particula
risk eg. sensitive sites, coastal corrosion areas etc.

Review the effectiveness and efficiency of cras® and conductor
replacement programs.

Disaggregate fault response from reactive maintenance to be
allocate costs to asset classes, and capitalise some of those costs

Electra will amend its forecasts once firm decisions on the above initiatives are andderedible
estimates of the likely improvements are made



4.1.2Secondary customer servidevels
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9 Processing an application for a new connection.

9 Providing technical advice

9 Giving sufficient notice for planned shutdowns.
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important than supply reliability (continuity and restoration). A key feature of these secondary service
attributes is thatthey are based on processes rather than fxasset investment, hence they can be
manipulated more easily.
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Attribute

Processing new

connection application

Providing technical
advice

Notice for planned
shutdowns

Measure
2017/18

Number of working days to process 3
Number of working days to acknowledge by mai 4
Number of working days to acknowledge by 2
phone
Number of working days to investigate inquiry ot 5
validate complaint
Number of working days to provide advice for 3
non-complaint matter
Number of working days to resolve proven 10
complaint unless nominor asset modification
required)
Number of customers tavho 3 working days of a 5
shutdown is not provided.
Number of large customers to whom 60 minutes 1
advanced notice of a planned shutdown is not
provided.
Number of large customers whose preferred 2

shutdown times cannot be accommodated.

4.2 Asset performance levels

2018/19
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4
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ForecasC
2019/20
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5
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2020/21
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2021/22
3

4
2

5

3
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I Load factor

9 Capacity utilisation

i Network losses.
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Measure

Load factor
Capacity utilisation
Network losses

¢ Actual (historical)

2011/12 2012/13 2013/14 2014/15 2015/16 | 2017/18
49% 54% 53% 56% 47% 50%
33% 26% 26% 25% 30% 30%
7.3% 7.5% 7.4% 6.7% 6.8% 6.7%

* Actual for 2016/17 not available at time of writing.

2018/19 2019/20 2020/21

50%
33%
6.7%
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4%
33%
6.7%

4%
33%
6.7%
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2021/22
4%
33%
6.6%
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4.3 Public safety performance levels
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1 Compliance with the Electricity (Safety) Regulations 2011.

1 Compliance with the ElectriciifHazards From Trees) Regulations 2003.

w

9f SOGNI Qa (i kcondlBuicas withddh Rédultions trevery year.

4.4 Requlatory performance levels
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1 Compliance withihe Electricity Distribution Information Disclosure Determination 2012.

9 Compliance with the Electricity Industry Participation Code.

1 Compliance with the operative Horowhenua and Kapiti Coast district plans.

1 Compliance with the operative Wellington aklbrizons regional plans.

9 Participation in regional disaster recovery initiatives such as Life Lines.

1 Compliance with NZTA requirements for locating assets within road resergdor working within
road corridors

1 Compliance with KiwiRail requiremenisr locating assets near railway linesnd for working
within rail corridors

1 Compliance with electrical worker certification and training requirements.

Electra aims to fully comply witkll of the above requirements.

4.5 Public good service levels

Ekctra also provides a range of (neafety) services that are considered to foe the public good.
¢KSaS AyOf dRSX

1 Switching of controlled loads, including street lights and under verandah lighting.

1 Ensuring voltage remains within statutory limfighichElectra expects to become more difficult if
rooftop solar proliferates)

1 Accomodating the highly variable anddiectional power flows from rooftop solar generation
and ensuring that other consumers aretreffected



1 Investigating and limitingarmonic interference.
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4.6 Justification for service levels
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Laying ducts during other parties excavations to avoid future excavations.

Relocating assets to better swaither parties, especially near roadways.
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9 Customer surveys have repeatedly revealed a preference for paying abouwrielme charges
to receive about the same reliability.

1 Specific requests from customers to receive a different mix of reliability and pricing from what
would otherwise be available.

1 Decisionsover many decadeas to whether thel1kVnetwork configuration should be radial or

meshed which strongly influences supply restoration times.

9 Decisions over many decades that have influenced asset condition, and hence supply reliability

1 External agencies may impose either a service level (eg. mdftity, AMP disclosure e}cor
impose criteria that manifest as service levels (eg. a requirement to underground all new lines).

4.7 Translating stakeholder needs into service levels

Electra translates its stakeholder needs into service levels ag fallXx

Service level attribute

What doconsumers want the most?

How much do they want?

How much do they want to pay?

Are theconsumers happy?

(@]

(@]

(@]

(@]

Consumer esponse

TNRY

Continuity and restoration
first and foremost

Service levels

Aboutthe same as they
are currently getting

Give priority tocontinuity and restoration
of supply first and foremost

About the same as they
are currently paying

Maintain continuity and restoration
performance at about the current level

Yes

Keep line charges at about the same leve
as they current} are

Keep delivering similar service levels for

other attributes

S
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5. Network development plans

5.1 Planningcontext

9
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xcursionsor security of supply

At its most fundamental level, demand is created by consumers draaviaggy fromor by injecting

energyinto their individual connection€lectra recognises that¢hissues that have historically led to
demand growth are now more muitlimensional, along with the added overlay of disruptive

technologies.

The following has been consideradregard to emerging technologi¥s

Thisdemand at each connection aggregates up the network to the distribution transformer, then to
the distributionfeeder, to the zone substatiornto the subtransmission network back to the GXP and

u

Electra has adopted the 11kV feeder as its fundamental planning unit which typically represents one

Specific technology Mode of operation
Conventional, well understood loads Consumption
Inverter heat pumps Consumption
Roof top solar Injection
Batteries Consumption
Injection
Electric cars Consumption
Injection
Low energy lighting interior Consumption
Low energy streetligting Consumption

Itimately through the gd to a power station.
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Implications for Electra
Increasing demand
Increasing peak demand, but with no commensure
increase in kWh
Declining load factor
Declining power factor.
Increasing harmonics.
Possible ofset of GXP deman(but probably not during
peak periods)
Possible increase in peak loading of some feeders.
Over voltages during periods of high generation and |
demand.
Increased bdirectional power flows.
Reduced kWh sales if located behind the meter.
Peak shifting later into summer evenings.
Possible improving load factdrcharging restricted to off
peak
Possible ofset of GXP demand
Ability to maintain supply during faultsnay reduce
criticality of fault restoration processes
Possible improving load factor if charging restricted to ¢
peak.
Increased demand if chargingmanaged
This isspeculative and application of this capability will |
monitored.
Reduced demand and consumption
Reduced demand and consumption. Lower consumpt
based revenue will impact thealue of this supply busines:

or more of the following combinations of consumer connection.

1

An aggregation of up t0,300 urban domestic consumer connectigiesnds to be limited by the

number of customers exposed to any one fault).

An aggregation adibout5,000 kVAof urban commerciaload (tends to be limited firstly by feeder

loading, but also to limit the fraction of the CBD exposed to any one fault).

A sngle large industrial consumé@ends to be driva by load, but alsdf that consumer is likely to

create a lot of harmonics or flickKer

\‘

€



5.2 Planning criteria

Electraconsiders the following criteria for planning and developing its network

9 Capacityand voltage constraints.

1 Reliability.

1 Security of supply

5.2.1Capacity & voltage triggers

If any of the triggers below are exceeded Electraimtirvene which may includadding additional

capacity to the network:

Asset category System Growth(consider ading capacity)
Capacity trigger Voltage trigger

400V lines & cables 1  Not applicablec tends to manifest ag +2t G138 a4 O2yadzySNa
voltage constraint. drops below 94% of the nominal value.

Distribution substations ' Where fitted, MDI reading exceed Voltage at LV terminals consistently drops bel
100% of nameplate rating. 100% of the nominal value.

Distribution lines & cables 1 Conductor current  consistently Voltage at HV terminals of transformg
exceeds 70% of thermal rating fa consistently drops below 10.5kV and cannot
more than 3,00alf-hours per year. compensated by local tap setting.

I Conductor current exceeds 100%
thermal rating for more than 1Q
consecutive hathours per year.

Zonesubstations Max demand consistently exceed 11kV voltage Alarms from SCADA as recorde
100% of nameplate rating. SCADA Alarm and Event history

Subtransmission lines &  Conductor current  consistently 33kV voltage below 31.5kV at Zone substati

cables exceeds 66% of thermal rating fd supplied
more than3,000 hakfhours per year.

I Conductor current exceeds 100% Low volts alarms from Scada and reported
thermal rating for more than 1Q Scada Alarm & event history
consecutive hathours per year.

5.2.2Reliablility triggers

In order to limit the load interrupted by any 1 faullectra will considemtervening when the

following levels are reached.

1 An aggregation of up to 1,500 urban domestic consumer conneatioray 1 feeder

1 An aggregation aéibout5,000 kVAof urban commercialoadon any 1 feeder

5.2.3 Secuity of supply triggers

Electrd) a
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preferred means of providing security to urban zone substations will bealt®rnative sub-
transmission assets with any available bésding on the 11kV providingsecondtier of security.



System level

Load type

First fault

Second fault

GXP

Greater than 12MW or
6,000 consumers.

Noloss of supply.

50% of load restored in 15 minutes,
100% of load restored in 2 hours

Zone substation

Between 4 and 12MW or
2,000 to 6,000 consumers|

Noloss of supply

Allload restored within 60 minutes.

Zonesubstation Less that MW Loss of supplyL00 % load restored | Fault repair time
within 30 minutes from adjacent
substations.
11kVfeeder Between 2.0 and 4.0 MW | Loss of supplysupply restored within | Loss of supplysupply restored within
30 minutes fromadjacent feeders. 4 hoursfrom adjacent feeders.
11kVfeeder Between 0.5 and 2.0 MW | Loss of supplyaupply restored within | Fault repair time
30 minutes from adjacent feeders
where available
11kVieeder Less thar.5 MW Fault repair time Fault repair time
400Vfeeder About 30 to 40 residential | Fault repair time Fault repair time

customers.

5.24 Actions when triggers are exceeded

Refer to Chapter 5.8.

5.3 Use of standards, codes etc

Electra uses standards, codes and guidelineactueve the following purposggssentially all risk
management tools)

Method Purpose
Achieve construction Minimise Minimise Minimise design
and operational safety  inventory operating and
and asset performance costs costs construction
costs

Use of standard design concepts

Use of technical design standards

Use of standard asset sizes and configuratio
Use of preferred purchasing

Use of irhouse field staff

5.4 Consideration of energy efficiency

Electra recognises that network losses are significant (abo of energyentering the networl,
KSyO0S GKS F2ftft2gAy3 | LILINRPFOKS& I NB dzaSRX

1 Upgrading of overloaded conductors to reduce tte llosses

9 Consideration of Iron and Copper losses when purchasjangpment

91 Optimisation of open points.

5.5 Asset capacity criteria

These are summarised in Chapter 5.2 above.



5.6 Development prioritisation

The finite funds that are available each year (botbnf revenue, and from borrowing) require
RSOStE2LIYSYyld ¢2N)] (G2 06S LINA2NRGAASR 2THdsddoals] SR 0@
closely reflect the priority of stakeholder interestad how competing or conflicting interests will be

managed described in Chapter 1)8

Prioritisation isalsostrongly linked to risk managemeriiapter8). Projects that reduce risks with
high likelihood and high consequence assigned a higher priority

Each of the possible approaches to meeting demand that are outlin@dapter 53 provide potential
solutions that are considered.

5.7 Demand forecasts

5.7.1Demand forecasting methodology

Demand trends and challenges

Historically Electra has usedimplelinear projection of recent zone substation demand growth rates
to forecast demand, and supplementday inclusionof localised factors eg. known industrial
developments, observations of farm land being sold for residential development etc. It is
acknowledged that this has probably led to a leng overinvestment in asset capacity, and also that
many of the assumptions used in the past may no longer be.valid

9f SOUNY y2¢ NBO23ayAasSa GKIFIG RSYFYR A& 0S02YAy3 Y

9 Installation of rooft@ solar and other micrgeneration technologies behind the meter are
RSO2dzLX Ay3d GKS NBfFGA2YAaKALI 6S06SSy RSYtdy R & dzLJ
are expected to significantly alter the traditionally undexad daily load cycle

' Electriccar rechargingcould A Ay AFAOlI yiGft e RR (2 9t SOUNI Qa LISI |

1 Improvement of motorways from Wellington could allow commuters to arrive home earlier,
possibly concentrating the Kapiti zone substation peaks into narrower timedser

1 Publications by both the Kapiti Coast and Horowhenua District Coumdtiitaiting that mcreasing
house prices in the Wellington metro aresencouragng people to move to Kapiti, in turn driving
up house prices in Kapiti and encouraging peoplmtwe to Horowhenua.

1 Increasing penetration of cheap heat pumps is making the load profile more peaky. This requires
more capacity to be installed, but with minimal increase in kWh sales from which to recover the
cost of that capacity.

However Electraddieves that these issues are steady rather than sudden, and that there is sufficient
capacity headroom (especially in the Northern network) to accommodate demand growth.



Demand issues specific to Electra

The annual planning process has revealdovarate of demand growth in the Northern areahich
combined with sufficient capacity for the current planning perindans that it is unlikely that the
capacity of any significant assets will be exceeded witkaftficienttime to react

Electra does howeverecognise that demand growth in the Southern area is higher to both
residential sukdivision developmenin Paraparaumu and Waikanae and retail developrmaotnd
ParaparaumuMost of the development is 11kV feeder duplicati@md meshindo increaseavailable
capacity and to reduce the number of customers effected by individual faults.

Specific issues which arise from the load projections are:

1 Increasinguir conditioning load is likely to owvap into peak periodserhen demand is already high
The potential impact on the network is not yet known and feeder loading information is being
captured, along with temperature and rainfall to identify any relevant trends. This issue has not
been factored into the load forecast;

1 Theincreasing popularity dieachfront settlements will require ussizing or duplication of existing

11kV Ihes. This is required to minimise the effects of outages which have an impact on the security
levels

Current approach to demand forecasting

9f SOGNI Qa RSYlthgdRlogh 2 NEOI aliAy3a YS

1 Reviewsexternaldemographic, technologyeconomicand transportinformation (Counci#, ANZ
Bank,Reserve Bank, NZ)itar trends that are likely to alter current demand patterns at domestic,
commercial, agricultural and industrial level.

1 Aggregats the prospectiveeffects of those trendsup through the supply chain dtlkV feeder,
zone substation and finally to GXP level.

Electra recognises that the following issues will need to be considered in future demand foXecasts
9 Distruptive techimlogies demand management and cost reflective distribution pricing

9 Bidirectional energy flowsould complicate demand forecasting.
Electra recognises thée followingpreviouslyheld assumptions may also need to beltei & Sa & SR X

1 The previouslyassumed dmand diversity between zone substatioa may decline (ie. increase
towards 1) as nowroincident demands converge time.

1 Thepreviouslyassumedconstant power factor throughout thplanningperiod may decline as air
conditioning load increases.

1 The previously assumed constant asset utilisation may decline as air conditioning penetration
increases

9 Harmonic interference may increase as inveidere air conditioners increase in number.
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9 Based on a literature search, Electra has concluded that rooftop solar begins to cause power flow
and voltage difficulties when the injected energy exceeds about 20% of prevailing demand. This is
not expected to occur within the first 5 years of the plamperiod.

1 New connections will continue to be predominately residential and increase at the historical

average rate 0B00-400 per year (at a diversified 2kW per connection this equates to increasing
underlying peak demand @00 to 800kW per year).

5.7.2 Zone substation demand forecasts

Based on these assumptions, the following zone substation demand forecasts have been adopted for
development planning. Historical demand has also been included for comparison purposes.
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407

b.46

1.0
13.04
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4.11
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1232
1317
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12.02
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2018

4.15
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1245
1330
1115
143
1311
1114
1037
23

2019

4.19

1257
1343
11.26
1454
1284
1226
10:48
233

2020

443
b.72
1230
1357
1137
1508
12497
1238
10.58
135

21

4.8
6.79
1282
1370
11.48
15.24
1308
15
10,65
138
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Forecast
432
b.86
1295
1384
1160
1559
134
163
10.74
240

2023

4.3b
693
13.08
1358
1171
1555
1336
1276
10.50
141

441
100
131
1412
11.83
15.70
13.44
1289
110
145

445
ror
1334
1426
119%

1363
1302
1112
14t

449
114
1348
1440
1207
1602
13176
1315
1.4
250



The following assumptions have been applied in deriving the zone substation demand forecasts:

Zone Rate and Nature of Growth Provision for Growth

Substation

Shannon About 0.5% per year, mainly lifestyle block Nonerequired.

around Tokomaru.

Foxton About 1.0% per year, mainly residential None required

development at Foxton Beach.

Levin East About 1.7% per year, mainly commercial | None required

and lifestyle blocks to the south and east (
Levin.Possible large offeak industrial load
growth.
Levin West About 1.3% per year, mainly residential None required
properties at Waitarere Beach and lifestyle
properties to the north and west of Levin.
Otaki About 1.8% per year, mainly lifestyle bloch Load is being managed by redistribution amongst exis
in Manakau and Te Horo. feeders. An additional feeder roposed within the planning
period.

Waikanae About 2.6% per year, mainly residential. | Capacity on existing feeders continues to be increasefdre
end of life replacement. An additional feeder allowing f
duplication if the main supply to Waikanae Beach is propo
within the planning period.

Paraparaumu About 2.0% per year, mainly commercial | Increased utilisation ofxisting capacity. The construction

and residential infill. Paraparaumu West has allowed much of the former load to
transferred.

Paraparaumu About 3.0% per year, mainly commercial | An additional feeder will ultimately be needed with the ongoi

West and residential infill. development of Paraparaumu Airport. This will be factored i
the development plan once a better understanding
development timing is known.

Raumati About 1.0% per year, mainly resideaiti An additional feeder could be required if there is land spare fr

infill. the Kapiti Expressway development. This has not yet b
factored into the development plan.

Paekakariki About 0.3% per year, mainly residential No loading parametersra expected to be exceeded during t

infill. planning period, therefore no growth related projects a|
proposed either.

Many of the provisions for growth are aimed at maintaining reliability, security of supply from

oNBI 1384 adzLJLI2 NI FNRY
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level targetsset out in Chapter 4

The aggregated effeatf the zone substation demand growth for a ten year planning horizon at both
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GXPd & aKz2gy o0St26X
GXP Rate and Nature of Provision for Growth
Growth
Mangahao Average of @MW per No provision for capacity or security growth will be possible until ab
year 2020 when it is expected that the existing transformers will
upgraded to approximately 60MVA.
Paraparaumu | Average of GMW per None required.This GXP has recently been reconfigured to ob

year

ddzLLX & FTNBY ¢NIyalLR2gSNRa HHN
proposed Transmission Gully highwaye result is that firntcapacity
has increased from 68 MVA to 120MVA. This means that any fu
growth can bemet from the existing supply and the provision
YSIadNBa 2dzit AYSR Ay LINB@GA 2 dzi
longer needed.
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5.7.3

Network constraints

Electra faces the followirgjgnificantconstraints(all security rather than capaciper sgXx

Constraint

Description

Intended Remedy

Mangahao GXP

Limited rating of Transpower transforme
can mean full (¥l) security is not availabl
when Electra is taking full load an
Mangahao is not generating.

Transpower to install larger transforme
(provisionally timed for 2020).

Shannon Foxton- LevinWest
33kVcircuit

When load is above35MVA and the
Managahag; Levin East 33kV circuit(s) tri
the Shannon¢ Foxton¢ Levin East 33k
circuit will overload.

Operate  the  sooio-be  purchased
Transpower 110kV circuits at 33kV t
duplicate the Mangahaga; Levin East 33k
circuit(s).

Shannon Foxton- LevinWest
33kVcircuit

If the Mangahog Levin East 33kV circu
trips when Otaki is supplied fron
Mangahao GXP, the 3km of Bee in f{
Shannorg, Foxtong Levin West 33kV circu
will overloaded under N1.

Operate  the  soorio-be  purchased
Transpower 110kV circuits at 33kV t
duplicate the Mangahag; Levin East 33k
circuit(s).

The impact of these constraints on specific asset classes are disausdeabter 6.

5.7.4

Impact of anbedded generation

Apart from Mangahao(which is embedded at th&XP)there are about 300known embeddd
generation sites on the Electra network with a combined capacigpofit 1,10kW. As noted above,
there are likelyto be few occasions when that 1,100kW will exceed 20% of the prevailingHlzatra
will closely watch the number of applications and assessirtipact, and will also closely watch the
studies in South AustraliQueenslanc&nd Germany

5.8 Approachedo development options

5.8.1Criteria for selecting options

Exactly what is done tmatchthe capacity of individual assets forecast load is one of the following

GKNBES Ofl aasSa

Do nothing
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Whereone or more parameters have exceedettigger pointto formulate prospective development

options, thedo nothing optionY | &
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Essentially, do nothing is acceptable only when Electra and its stakeholders can continue to expect
and experience@dequate performance and acceptable risk.

Non-network (low or noninvestment) solutions

Operational activities- in particular switching the distribution network to shift load from heavily
loaded to lightlyloaded feeders or winding up a tap changemntgigate a voltage problem can avoid
new investment. The downside to this approach is that it may increase line losses, reduce security of
supply, or compromise protection settings;



Influence consumers to alter their consumption patternsthis allows asets to perform at levels
below the trigger points. Examples include shifting demand to different time zones, negotiating
interruptible tariffs with certain consumers so that overloaded assets can be relieved, or assisting a
consumer to adopt a substitutenergy source to avoid new capacity;

Construct distributed generatiorg This allows adjacent assets to perform at levels below the trigger
point. Distributed generation would be particularly useful where additional capacity could eventually
be stranded or where primary energy is going to waste, e.g. waste steam fromesproc

Modify an asset- allowing the trigger point to move to a level that is not exceeded, e.g. by adding
forced cooling. This is essentially a subset of the above approach, but generally involves less
expenditure. This approach is more suited to largasses of assets such as 33/11kV transformers;

Retrofitting hightechnology devices these can exploit the features of existing assets (including

historically generous design margins), e.g. using remotely switchdmtesiks to improve reliability,
or using advanced software to thermally-rate heavilyloaded lines

Network solutions

Install new assets with a greater capaciyhis will increase the assets trigger point to a level at which
it is not exceeded, e.g. replacing a 200kVA distribution transformer with a 300kVA transformer so that
the capacity criteria are not exceeded.

How Electra applies these options in practice

INLINF OGAOSs 9t SOGNF LI ASE (KSasS 2LA2ya & F2ff

1 The annual planning process identifies where triggers have been or are likely to be exceeded for
the planning period.

9 For small assets, the dwthing option will be considered, often informalbased on individual
engineers knowledge of the assets, and their judgement.

LG 3ISYSNIrfte 62yQiG 0SS F2NN¥Iffe R20dzYSyaGdSR dzyt S

9 It is generally accepted that eventually a network solution will be required as opportufoties
doing nothing and for nometwork solutions are exhausted.

1 Nonnetwork solutions such as demand management and embedded generation often require the
continued participation of a third party over time, and hence are not always easy to implement

5.8.2Development options

Refer to 5.9.1 and 5.9.2.

5.8.3Innovations

These are described for individual asset classes in Chapter 6.



5.9 Forecast development projects

5.9.1

Development projects for 2017/18 year

Material projects forthet n mT K My | NB X
Ref. Description Category Cost
1 Relieve constraint on Tararua Rérapaepae Rd circuit Quality $615,000
2 Extend feeder 612 to offload feeder 652 from Waikanae Growth $350,000
3 Switchgear automation Quiality $233,000
Ref. | Descriptionand purpose of | Category| Cost Options considered Option chosen and reason
project Do-Nothing Non-Network Network
1 Provide duplicate circuit betweer| Quality $615,000 1 Retain existing circuit 1 Purchasing redundant 1 Install new 33kV cables to duplicate | § Purchase redundant Transpower circuits.
Tararua Rd and Arapaepae Rd configuration. Transpower 110kV circuits and existing circuits. 1 This provides an equivalent level of security but at
relieve constraint on Levin East 33K operate at 33kV. a lower cost than installing new 33kV cables.
circuit. 1 Allowing the constraint to remain presents an
unacceptable risk to security of supply.
2 Extend Feeder 612 to reduce bot| Growth $350,000 1 Continueconnecting 1 Encourage customers to 9 Extend Feeder 612 to reduce load 1 Extend Feeder 612.
load and customer numbers ol customers to Feeder 652. uptake solar and / or battery and customer numbers on Feeder 1 As more customers are added to Feeder 652, the
Feeder 652 from Waikanae. storage. 652. number of customers éécted by a fault will also
increase which is undesirable. Offloading
customers will reduce the number of customers
affected
1 Adding more customers to Feeder 652 will increas
its asset utilisation and risk of-service failure.
This is inconsistent withiES O G NI Q& LJ2 f
loading.
1 Customer uptake of solar and / or batteries are on
an adhoc basis and cannot be predicted.
1 Any connected solar or batteries may not be of
reliable source due to intermittency of supply.
3 Automate switchgear orspecified | Quality $233,000 1 Continue with existing manual 1 Improve existing manual 1 Automate specific switches. 1 Automate specific switches.
feeders to reduce restoration times switching arrangements. switching arrangements. 1 As more customers are addedfeeders, the
number of customers effected by a fault will also
increase, which is undesirable. Automating specifi
switches will reduce supply restoration time.
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Ref. Description Category Cost
4 Link betweerfeeder L357 and L348dtweenlL213 & L394) Quality $195000
5 Network sectionalisation Quality $153000
6 Link between feeder 652 and 632:fweenS186 & P285) Quiality $127,000
7 Install a CFCF switch to improve sectionalisation W121 Te Kupe Rd Quality $90,000
8 Relocate access issug$81 Quality $82,000
9 Replace/Remove deck transformer H18 Safety $77,000
10 Replace deck transformer 213 Safety $77,000
11 Replace pitchfilled potheads witRaychem terminations Safety $60,000
12 Install additionafault locators¢ Permanent Quality $51,000

Alternative options considered include

Ref. | Description and purpose off Category| Cost Options considered Option chosen and reason
project Do-Nothing Non-Network Network
4 Link between feeder L357 and | Quality $195,000 1 Continue with existing 1 Encourage customers to 1 Install link between L357 and L349. | 1 Install link between L357 and L349.
L349 (between L213 & L394) to unmeshed feeders. uptake solar and / or battery 9 Customer uptake of solar and / or batteries are on
provide alternative circuit. storage an adhoc basis and cannot be predicted.

1 Any connected solar or batteries may not be of
reliable source due to intermittency of supply.
Being able to bacfeed unfaulted sections of
both feeders providesan opportunity to reduce
NBa&G2NIGA2y GAYS& 6KAO
with solar and / or batteries.

5 Install sectionalisers on specified | Quality $153,000 1 Continue with existing feeder 1 Install line sectionlisers on specific Install line sectionlisers on specific feeder
feeders to reduce number of sections. feeder locations. locations.

customers affected by faults. As more customers are added to feeders, the
number of customers effected by a fault will also
increase, which is undesirable. Seatlising will
reduce the number of customers affected.

=

=

=

6 Link between Feeders 652 and 634 Quality $127,000 1 Continue with existing 1 Install link between Feeders 652 1 Installlink between Feeders 652 and 632.
(between S186 & P285) to provide unmeshed feeders. and 632. 1 Being able to backeed unfaulted sections of
alternative circuit. both feeders provides an opportunity to reduce

restoration times.

7 Install a CFCF switch at W121 Te | Quality $90,000 1 Continue with existing 1 Install CFCF switch. 1 Install CFCF switch.

Kupe Rd to reduce number of configuration. 1 As more customers are added to feeders, the
customers affected by faults. number of customers effected by a fault will also

increase, which is undesirable. Improving
sectionalisation will reducthe number of
customers affected.




8 Relocate S81access issues. Quality $82,000 1 Leave assets in existing 1 Relocate assets. 1 Relocate assets.
location. 1 Resolving access issues requires assets to be
moved.
9 Replace / remove deck Safety $77,000 1 Leave existing transformer in 1 Replace with ground mount 1 Replace with ground mount transformer.
transformer H18 teeliminate place transformer. 1 Safety risk posed by deck transformers is
safety hazard. becoming increasingly unacceptable.
1 Isolating or minimisinghis risk (eg. signs, guard
rails, enclosures etc) is impractical.
10 Replace deck transformer Z13to | Safety $77,000 1 Leave existing transformer in 1 Replace with ground mount 1 Replace with ground mouritansformer.
eliminate safety hazard. place transformer. 1 Safety risk posed by deck transformers is
becoming increasingly unacceptable.
1 Isolating or minimising this risk (eg. signs, guard
rails, enclosures etc) is impractical.
11 Replace pitch filled potheads with | Safety $60,000 1 Leave existing pot heads in 1 Replace with Raychem 1 Replace with Raychem terminations.
Raychem terminations to place. terminations. 1 Safety risk posed by existing pitch filled pot heads
eliminatesafety hazard. is becoming increasingly unacceptable.
1 Raychem is an establishagproach, and can
therefore be considered reasonably practicable.
12 Install additional permanent fault Quality $51,000 1 Rely on existing telemetered 1 Install fault locators 1 Installfault locators.

locators to allow quicker location
of faults.

devices to locate faults.

1 Quicker location of faulted section of feeder is
consistent with strategy of improving reliability.




5.9.2

Developnent projects for 2018/19 to 2021/22

Development projects proposed for 2018/19to 2022 A y Of dzR S X
Ref.
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Description
Foxton to Levin West 33k\Upgrade to Butterfly
Automation of Switchgear
Network Sectionalisation
Waitarere Beaclg Alternate Supply
Protection WorkLevinEast
Alternative supply between W468 & Z50
Additional Ripple Plant
Install cable Sw gear close Ring (underground LV also)
2" Feederg Beach
6" Feederg Parata St
Additional feederg Riverbank Rd
Arc Flash Protection
New feeder from Shannon Substation
Replace pitchfilled potheads with raychem terminations
Install additional fault locatorg Permanent
Install ring feed cable to back up L21 to L332
Cable replacement between W97 & W98
Link LV network where gaps exist
Fault Locator Comm's
2nd transformer (cold standby)Paekakariki Substation
Install 3" feederg Matai Rd
Replace deck transformer E58
Replace deck transformer E64
Rebuild deck transformer G76
Rebuild deck transformer G334
Replace deck transformer H1 with 200kVA
Install cable Sw gear close Ring (underground Lv also)
Replace W300 SWear and close ring W532
Install new cable Sw gear close ring upgrade conductor to T180

Category
Growth
Quality
Quality
Quality
Quality
Quality
Quality
Quality
Growth
Growth
Growth
Safety
Growth
Safety
Quality
Quality
Growth
Quality
Quality
Quality
Growth
Safety
Safety
Safety
Safety
Safety
Quality
Quality
Quality

Cost
$920,000
$852,000
$613000
$613000
$583,000
$511,000
$491,000
$460000
$460000
$400,000
$307,000
$3083,000
$250000
$240000
$215,000
$204000
$204000
$163000
$113000
$102000

$82,000

$77,000
$77,000
$77,000
$77,000
$77,000
$59,000
$59,000
$59,000



Alternative options considered include

Ref. | Description and purpose off Category| Cost Options considered Option choserand reason
project Do-Nothing Non-Network Network

1 Replace 3km section of Bee in the | Growth $920,000 1 Leave section of Bee in place. 1 Install station class battery 1 Replace 3km section of Bee with 1 Replace section of Bee with Butterfly.

Foxton- Levin West 33kV with banks in substations to supply Butterfly. 1 Leaving the 3km of Bee in place limits the capacit;
Butterfly to remove constraint if load during contingency. of this circuit should the Levin East 33kV circuit
Levin East circuit trips. trip, which isunacceptable.
12K2fS tAFS O02ad 2F ol i
investment.

2 Automate switchgear on specified | Quality $852,000 1 Continue with existing manual 1 Automate specific switches. 1 Automate specific switches.
feeders to reduce restoration switching arrangements. 1 As more customers are added to feeders, the
times. number of customers effected by a fault will also

increase, which is undesirable. Automating specifi
switches will reduce supply restoration time.

3 Install sectionalisers ospecified Quality $613,000 1 Continue with existing feeder 1 Install line sectionlisers on specific 1 Sectionalise feeders.
feeders to reduce number of sections. feeder locations. 1 As more customers are added to feeders, the
customers affected by faults. numberof customers effected by a fault will also

increase, which is undesirable. Sectionalising will
reduce the number of customers affected.

4 Install alternate supply to Quality $613,000 1 Continue withexisting radial 1 Encourage customers to 1 Add second feeder to provide 1 Add second feeder to provide alternative supply.
Waitarere Beach to allow quicker feeder configuration uptake solar and / or battery alternative supply. 1 Customer uptake of solar and / or batteries are on
restoration of faults. storage an adhocbasis and cannot be predicted.

1 Any connected solar or batteries may not be of
reliable source due to intermittency of supply.

5 Protection work- Levin East. Quality $583,000 1 Slow operating protection 1 Upgrade to digital SEL relays. 1 Upgrade to digitaBEL relays.

1 Inadequate protection operating speed is both an
operational and a safety risk.

6 Install alternative supply between | Quality $511,000 1 Continue with existing 1 Install linkbetween W468 and Z50. 1 Install link between W468 and Z50.

W468 & 750 to allow quicker unmeshed feeders. 1 Being able to backeed unfaulted sections of
restoration of faults. both feeders provides an opportunity to reduce
restoration times.

7 Ripple Plant installation at Otaki to| Quality $491,000 1 Continue with existing plants. 1 Purchase and install additional 1 Purchase and install additional ripple plant.
cover whole network if either of ripple plant 1 New plant will ensure that whole network will
the existing plants are out of have ripple coverage.
service. 1 Loss ofipple plant in either network could result

in higher costs eg. failure to control load to within
Transpower peaks.

8 Install cable and switchgear to Quality $460,000 1 Retain existing spur 1 Install ring feed cable. 1 Install ring feed cable.
close ring at specified locations configuration. 1 Meshing of circuits allows reduced restoration
and underground the LV to allow iAYSa 6KAOK A& O2yanrai
quicker restoration of faults. improving reliability




Install a second feeder to the
Beach to supply existing load.

Growth

$460,000

9 Allow load and customer
numbers on existing feeder to
increase.

1 Encourage customers to
uptake solar and / or battery
storage

9 Add second feeder.

9 Add second feeder.

1 Customer uptake of solar and / or batteries are on
an adhoc basis and cannot be predicted.

1 Any connected solar or batteries may not be of
reliable source due to intermittency of supply.

1 Simply adding more customers will increase its
asset utilisation andisk of inservice failure. This is
AyO2yaraisSyid sAlGK 9tSO

9 As more customers are added to the feeder, the
number of customers effected by a fault will also
increase which is undesirable. Offloading
customers will reduce thaumber of customers
affected.

10

Install a sixth feeder to Parata St
to supply increasing load.

Growth

$409,000

9 Allow load and customer
numbers on existing feeder to
increase.

1 Encourage customers to
uptake solar and / or battery
storage

9 Add secondeeder.

9 Add second feeder.

1 Simply adding more customers will increase its
asset utilisation and risk of-®ervice failure. This is
AyO2yaraiasSyid sAlGK 9tSO
and increasing asset capacity.

9 As more customers are added to the feedihe
number of customers effected by a fault will also
increase which is undesirable. Offloading
customers will reduce the number of customers
affected.

1 Customer uptake of solar and / or batteries are on
an adhoc basis and cannot be predicted.

1 Any conmcted solar or batteries may not be of
reliable source due to intermittency of supply.

11

Install an additional feeder to
Riverbank Rd to supply increasing
load.

Growth

$307,000

9 Allow load and customer
numbers on existing feeder to
increase.

1 Encourageustomers to
uptake solar and / or battery
storage.

9 Add new feeder.

9 Add new feeder.

1 Simply adding more customers will increase its
asset utilisation and risk of-®ervice failure. This is
AyO2yaraidsSyd sriGK 9tS0O
and increasing asset capacity.

9 As more customers are added to the feeder, the
number of customergffected by a fault will also
increase which is undesirable. Offloading
customers will reduce the number of customers
affected.

1 Customer uptake of solar and / or batteries are on
an adhoc basis and cannot be predicted.

1 Any connected solar or batteries maot be of
reliable source due to intermittency of supply.

12

Arc Flash Protection

Safety

$303,000

1 Continue with existing
protection schemes.

1 Install arc flash protection on
specified equipment.

1 Install arc flash protection on specified equipment,

1 Arcflash protection schemes reduces the risks to
personnel in the event of a failure.

1 Arc flash protection is a wedistablished
technology, and is therefore considered to be a
reasonably practicable step.




13 New 11kV feeder from Shannon Growth $250,000 9 Allow load and customer 1 Encourage customers to uptake | 1 Add new feeder. 1 Add new feeder.

Substation tesupply increasing numbers on existing feeder to solar and / or battery storage. 1 Simply adding more customers will increase its

load. increase. asset utilisation and risk of-service failure. This is
AyO2yaraidsSyid ¢ArAlGK 9tS0O
and increasing asset capacity.

9 As more customers are added to the feeder, the
number of customeregffected by a fault will also
increase which is undesirable. Offloading
customers will reduce the number of customers
affected.

1 Customer uptake of solar and / or batteries are on
an adhoc basis and cannot be predicted.

1 Any connected solar or batteries maot be of
reliable source due to intermittency of supply.

14 Replace pitch filled potheads with | Safety $240,000 1 Leave existing pot heads in 1 Replace with Raychem 1 Replace with Raychetarminations.

Raychem terminations to place. terminations. 1 Safety risk posed by existing pitch filled pot heads
eliminate safety hazard. is becoming increasingly unacceptable.

9 Raychem is an established approach, and can
therefore be considered reasonably practicable

15 Install additional permanent fault Quality $215,000 1 Rely on existing telemetered 1 1 Install fault locators 1 Install fault locators.
locators to allonquicker location devices to locate faults. 1 Quicker location of faulted section of feeder is
of faults. consistent with strategy of improving reliability.

16 Install ring feed cable between L21| Quality $204,000 1 Retain existing spur 1 Install ring feed cable. 1 Install ring feed cable.
and L332 to allow meshing and configuration. 1 Meshing of circuits allows reduced restoration
reduce fault restoration time. times.

17 Replace cable between W97 & Growth $204,000 1 Retain existing cable. 1 Replace existing cable with larger 1 Replace existing cable with larger cable.

W98 to allow load growth. cable. 1 Simply adding more load will increase its asset
utilisation and risk of irservice failure. This is
AyO2yaraiasSyid sAlGK 9tSO
and increasing asset capacity.

18 Link LV network where gaps exist | Quality $163,000 1 Continue with existing LV 1 Install links between LV circuits. 1 Install links between LV circuits.
to reduce fault restoration times. network configuration. 1 Allow supply restoration in switching time rather

than repair time.

19 Install comms on specified fault Quality $113,000 1 Continue with existing fault 1 Install comms to allow remote 1 Install comms to allow remote indication of faults.
locators toallow remote locaters that require manual indication of faults. 1 Remote indication of faults allows ipker
indication. observation. directing of fault men to faults, reducing

restoration times.

20 Relocate a 33/11kV transformer to| Quality $102,000 1 Continue with existing single 1 Relocate a transformer from 9 Purchase second transformer and 1 Relocate a transformer from another substation to

act as a cold standby at
Paekakariki.

transformer configuration, and
relocate a transformer from
another substation in the
event of failure.

another substation and keep as
a cold standby at Paekakariki
that could be livened in 6 to 8
hours

keep as a cold standby at Paekakrik
that could belivened in 6 to 8
hours.

keep as a cold standby at Paekakariki.

1 Only some Paekakariki customers can be back fe
on the 11kV from other substations, so a
transformer failure would interrupt supply until
the transformer was repaired (possibly months) or
replaced.




21

Install a fifth feeder to Matai Rd to
supply increasing load.

Growth

$82,000

9 Allow load and customer
numbers on existing feeders to
increase.

9 Add new feeder.

9 Add new feeder.

1 Simply adding more customers will increase its
asset utilisation and risk of-service failure. This is
AyO2yaraidsSyid ¢ArAlGK 9tS0O
and increasing asset capacity.

9 As more customers are added to the feeder, the
number of customeregffected by a fault will also
increase which is undesirable. Offloading
customers will reduce the number of customers
affected.

22

Replace deck transformer E58 to
eliminate safety hazard.

Safety

$77,000

1 Leave existing transformer in
place

1 Replace witlground mount
transformer.

1 Replace with ground mount transformer.

1 Safety risk posed by deck transformers is
becoming increasingly unacceptable.

1 Isolating or minimising this risk (eg. signs, guard
rails, enclosures etc) is impractical.

23

Replace deckansformer E64 to
eliminate safety hazard.

Safety

$77,000

1 Leave existing transformer in
place

1 Replace with ground mount
transformer.

1 Replace with ground mount transformer.

1 Safety risk posed by deck transformers is
becoming increasingly unacceptable.

1 Isolating or minimising this risk (eg. signs, guard
rails, enclosures etc) is impractical.

24

Rebuild deck transformer G76 to
eliminate safety hazard.

Safety

$77,000

1 Leave existing transformer in
place

1 Replace with ground mount
transformer.

1 Replace witlground mount transformer.

1 Safety risk posed by deck transformers is
becoming increasingly unacceptable.

1 Isolating or minimising this risk (eg. signs, guard
rails, enclosures etc) is impractical.

25

Rebuild deck transformer G334 to
eliminate safetyhazard.

Safety

$77,000

1 Leave existing transformer in
place

1 Replace with ground mount
transformer.

1 Replace with ground mount transformer.

1 Safety risk posed by deck transformers is
becoming increasingly unacceptable.

1 Isolating or minimising this risk (egjgns, guard
rails, enclosures etc) is impractical.

26

Rebuild deck transformer H1 to
eliminate safety hazard.

Safety

$77,000

1 Leave existing transformer in
place

1 Replace with ground mount
transformer.

1 Replace with ground mount transformer.

1 Safety riskposed by deck transformers is
becoming increasingly unacceptable.

1 Isolating or minimising this risk (eg. signs, guard
rails, enclosures etc) is impractical.

27

Install cable switchgear to close
ring at specified locations and
underground the LV to allow
quicker restoration of faults.

Quality

$59,000

1 Retain existing spur
configuration.

1 Install ring feed cable.

Install ring feed cable.
Meshing of circuits allows reduced restoration
times.

= =

28

Replace W300 switchgear and
close ring W532 to allow quicker
restoration of faults.

Quality

$59,000

1 Retain existing spur
configuration.

1 Install ring feed cable.

Install ring feed cable.
Meshing of circuits allows reduced restoration
times.

= =




29

Install new cable and switchgear
to close ring, and upgrade
conductorto T180.

Quality

$59,000

1 Retain existing spur
configuration.

1 Install ring feed cable.

1 Install ring feed cable.
1 Meshing of circuits allows reduced restoration
times.




5.9.3 Developnent projects for 2022/23 to 2026/27

Developmentprojects proposed for 202234 2 HAHTKHY Ay Of dzZRSX

Ref. Description Category Cost
1 Rural Substatioq Waikawa Beach Rd Growth $1,272,000
2 Automation of Switchgear Quality $1,065000
3 Install conductor and close Rigdhe Esplanade Quality $1,022,000
4 Foxton to Levin West 33k\Upgrade to Butterfly Growth $920,000
5 Network sectionalisation Quality $767,000
6 Levin West to Levin East 33kWpgrade to Butterfly Growth $613000
7 T106 to T57 install cable close Ring Quiality $409,000
8 Installnew cable Sw gear close ring upgrade conductor to T180 Quiality $353,000
9 Q91 to P271 Close up ring Quiality $307,000
10  Alternative supply between W38 & W39 Quiality $307,000
11 Install additional fault locatorg Permanent Quality $256,000
12 InstallSw Gear around M139, M143, M194, M149 Quality $205000
13 Run ht cable and join up rigC315 to C317 Quality $204,000
14 Link LV network where gaps exist Quality $203000
15 Replace pitchfilled potheads with raychem terminations Safety $200000
16 Install cable and Sw gear close Rindill Rd Quality $153000
17 Fault Locator Comm's Quality $142,000
18 Cable installation between W494 and W502 Growth $122000
19 Relocate access issueS81 Quality $102000

5.10 Policies on embedded generation

9f SOGNI Q& LIt AOASA T2N SYXSRRIBI HINENT BF2 Vi KIZNS 4
9 Noting the Electricity Industry Participation Code requirements.

9 Stating the requirement for exported electricity to be sold to a retailer.

9 Setting outthe application process.

9 Setting out the safety, technical,operational, commercial and regulatory requirements.

1 A list of approved inverters.

511 Policy onnon-network solutions

5.11.1 Policies

Electra has long since recognised the need to minigsset investment, and over many decades has
dzZaSR (KS F2ff2¢6Ay3 | LILINRPIF OKS&axo

1 Confirming that the risk of iservice failure will not increase to an unacceptable level if load is
Ftf26SR (2 AYDNSAEDE 07 IKBA BRR D

1 Opening and closing aireaksto move load away from heavilpaded assets.



1 Installing forced cooling on zone substation transformers to defer capacity increases.
1 Insisting on power factor correction

1 Promoting controlled ofpeak tariffs for water heating (demand management).

9t SOUNF KIFayQli aLISOAFTAOFEf& R2O0dzySyd SRHaiifigSa S
said that Electra also recognises that opportunities for applying-rmegwork solutions become
exhausted over time and eventually additional asset investnergquired

5112 Expected application of nometwork solutions

Electra expects to adopt the following noetwork solutions to defer or avoid asset investmémtfer
to Chapter 5.7.3

Constraint or circumstance Expected solution Avoided investment
LT 9f SOGNI Q& 2R Operate the sooro-be purchased Upsizing the 3km length of Bee in th
35MVA and the Managahag Levin East Transpower 110kV circuits at 33kV ° Shannorg Foxtong Levin West circuit.
33KV circuit(s) trip, the ShannagrFoxtong  duplicate the Mangahaq Levin East 33k\
Levin East 33kV circuit will overload. circuit(s).

If the Mangahog Levin East 33kV circui Operate the soorio-be purchased Up-sizing the 3km length of Bee in th
trips when Otaki is supplied fron Transpower 110kV circuits at 33kV - Shannorm; Foxtong Levin West circuit.
Mangahao GXP, the 3km of Bee in tl duplicate the Mangahaq Levin East 33k\

Shannorg, Foxtong Levin West 33k¥ircuit — circuit(s).

will overload.

LJ



6. Network lifecycle management plans

Electra manages its assets by asset type. The lifecycle plans for each asset type are set out below
sections¢ KS | f A3dyYSyild 2F 9f SOGNI QaDSHININKRIY | dimK KRES | &

Determination 9 f S OdefiwitioR a
Grade Definition
0 Notused in the Determination 1 Critical (make safe before leaving siecure and thenepair

within 1 week¥ O y Qi imrSediadylah SkiNB R

1 End of serviceable life, immediate interventimquired 1 Urgent (repair or replace within 3 months).
2 Material deterioration but asset condition still within 1 Material deterioration, planned replacement within next
serviceable life parameters. Intervention likely to be inspection cycle

required within 3 years
3 Normd deterioration requiring regular monitoring 1 Normd deterioration monitored in normal inspection cycle.

4 Good or as new condition 1 Good or as new conditiomay have customised lengthened
inspection cycle as defined in this AMP.

Unknown Unknown or not yet assessed 1 Unknown or not yet assessed. Crticality is determined as
of the asset identification, and it will be assigned an
inspection cycle.

1 Conditionassessment methods are periodically evaluated 1

low-value, lowriskasset caegories that aretherwise un to
failure.

6.1 Concrete& steelpoles

YSe TSI Gddz2NBa 2&stedlpole Odndgenteat ar® asyoloNg (i S

Summary of asset class

Electra ha0,338concrete polesand 96 steel poleson its network. These range in age from new to
77years old, and have been sourced from a range of suppligfOf dzZRAy 3 GKS | 9t . Qa 2.

Population and age profile

Subclass Number Unit Percent Key features of sukzlass
Prestressed concrete 1,701 Each 8.32% No known concerns, but observed that heavily loaded poles
deteriorating faster.

Solid concrete 18,635 Each 91.20% No known concerns, but observed that heavily loaded poles
deteriorating faster.

Spun concrete 2 Each 0.01%

Steel 64 Each 0.31%

Oclyte 32 Each 0.16%

Total 20,434 Each 100%



Age Profile of Concrete and Steel Poles
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Condition
Condition: Gradel Grade2 Grade3 Grade4 Grade Data Percentforecast for
unknown accuracy replacementover next 5 years
0.75% 94.25% 5.00% - 3 1.00%

Systemidssues & mitigation

CKSNE INB y2 1y2¢y adaidSYAO A&aadsSa ¢gAGK 9f SOGNI C

Key design parameters

Parameter Value
Durability General design life of 60 years.
Structuralstrength Minimumstrengthembods R Ay 9 f SO NDeRign Stagig&riK S

Management tactics

Maintenance drivers

i Overall integrity of concrete.
9 Verticality of pole in all directiongncluding slumping or subsidence of surrounding ground.
i Clearance of live conductors from both ground and surrounding strast

T Corrosion of steel polegspecially at ground level.



Maintenance criteria

9 Cracking or spalling of concrete becomes greater thanrlimaior more than 250mm long
T Reinforcing steel becomes exposed.
1 Supporting ground shows evidence of erosiwrsubsidenceg. pole slumping.

fPole leans to the point where conductors are overly strained, or sag below minimum allowable
height.

9 Steel pole corroded to more than surface deeppecially near ground level.

Assumptions

9 Spalling of concrete wilkad to unsafe pole condition within 5 years in inland areas, and 3 years in
coastal areas.

9 Erosion of ground will lead to unsafe condition within 2 years.
' Surface corrosion of steel poles will continue to corrode deeper.

i Deterioration at ground levas most critical due to greater bending moment.

Lifecycle policies, criteria and activities

Inspections

fGrade 1¢ no further inspections, as it will be replaced within 1 year.
fGrade Z; no further inspection, as it will be replaced within 3 years.

I Grades 3 and £ continue to inspect, amend grade ss/ealed by inspections

Defectcorrection

9 Public safety defects correction within 1 week of identification.
9 Significant structural integrity defectscorrection within 1 week of identification.

fMinor structural integrity defectg repair by approved method within 3 months of identification.

Refurbishment

9 Grade 1c will not be refurbished.
1 Grade Z; will not be refurbished, may havainor repairgto lift from Grade 1

I Grade X repair to extendife as considered appropriate by Planning & Development Manager.



Renewal
T Grade I¢ renew within 3 months

fGrade Z; renew withininspection cycle

Lifecycle deision criteria

9 Electra will repair hairline cracks in concrete poles using commerngialhgn grout and treatments

1 The criteria for replacementf the poleis whether the crack is bigger than hairline, more than
250mm long, or has exposélde reinforcing steel

9 For poles with a planned replacement date, an optimised reduced mainteng@gnogram maybe

developed if analysis concludes that the risks can be prudently managed . This may include different
approaches for specific assets in sensitive agegh as parks or near schools

Life extension &nvestment deferral technigues

fElectra Yews poles as safetyritical and therefore weights the risk of failure more heavily in its
a NS T dxNBDLA dld€lsthids, which creates a bias for replacement (rather than squeezing a few

remaining years out of pole)

Major projects & programs

Projects& programs 2017/18

Ref. Location Description Category Cost
1 All 400V Pole Replacementinspection Driven Renewal $204,000
2 All 11kV Pole Replacementnspection Driven Renewal $194,000
3 All 33kV Pole Replacementtnspection Driven Renewal $51,000
Projects & programs 2018/19 to 2022
# Location Description Category Cost
1 All 400V Pole Replacementinspection Driven Renewal $815000
2 All 11kV Pole Replacementfnspection Driven Renewal $1,318000
3 All 33kV Pole Replacementinspection Driven Renewal $204,000
Projects & programs 2042 3to 2026/27
Ref Location Description Category Cost
1 All 400V Pole Replacementinspection Driven Renewal $1,019000
2 All 11kV Pole Replacementinspection Driven Renewal $2,669,000
3 All 33kV Pole Replacementinspection Driven Renewal $255,000




Budget forecast

Budget

$900,000.00
$800,000.00
$700,000.00
$600,000.00
$500,000.00
$400,000.00
$300,000.00
$200,000.00
$100,000.00

S0.00

17/18

18/19

19/20 20/21

21/22

22/23 23/24 24/25 25/26 26/27

$449.2k $503.2k $557.2k $611.2k $665.2k $719.2k $773.2k $817k  $817k  $817k

6.2 Wood poles

KeyF S| GdzNBa 27

Budget Forecast

17/18 18/19 19/20 20/21 21/22 22423 23/24 24/25 25/26 26/27

9f SOUGNI Qa

Summary of asset class

g22R

L2fS YIylF3aSYSyil

Electra hag2 hardwood poles on itd 1kVnetwork, of which 4 are being replaced in early 2017. There
are records of a further 1,180 service line polies which ownership is unclear, and may include
Electra, Chorus and customeifheseange in age from new t@7 years old, and have been sourced

from a range of suppliers.

Population and age profile

Subclass
Soft wood
Hard wood
Total

Number
846
352

1,198

Unit
Each
Each
Each

Percent
70.6%
29.4%
100%

Key features okub-class



Age Profile of Wooden Poles
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Condition: Gradel Grade2 Grade3 Grade4 Grade Data Percentforecast for
unknown accuracy replacemenbver next 5 years
11kV hardwood distribution - 37.78% 62.22% - - 3 44.00%

Systemic issues & mitigation

There are no known systemic issues with Eleotsmedwood poles.

Electra has initiated a review of the risk and management practices for service line poles. It is expected
that this review willead to Electra developing a strategy during 2017/18 for management of service
line poles

Key design parameters

Parameter Value
Durability No longer applicable as Electra is no longer installing wooden poles.
Structuralstrength No longer applicablas Electra is no longer installing wooden poles.

Management tactics

Maintenance drivers

9 Overall integrity of timberincluding absence of splits, warping or enlarging of knots
i Verticality of pole in all directions.
9 Evidence of rot or fungugsspecially at ground level.

9 Clearance of live conductors from both ground and surrounding structures.



Maintenance criteria

1 Splitting of timber becomes greater than fingerdth.

fTWarping or twisting of timber straing glackens conductors.

T Heart timbe becomes exposed.

9 Supporting ground shows evidence of erosion or subsidence.

fPole leans to the point where conductors are overly strained, or sag below minimum allowable
height.

i Deterioration of timber becomes more than surface deep, especially angrtavel.

Assumptions

9 Splitting of timber will lead to unsafe pole condition within 5 years in inland areas, and 3 years in
coastal areas.

{ Erosion of ground will lead to unsafe condition within 2 years.
{ Surfacedeterioration of timberwill continue todeterioratedeeper.

| Deterioration at ground level is most critical due to greater bending moment.

Lifecycle policies, criteria and activities

Inspections

{1 Grade 1¢ no further inspections, as it will be replaced within 1 year.
fGrade Z; no furtherinspection, as it will be replaced within 3 years.

fGrades 3 and 4 continue to inspect, amend grade aveakd by inspections

Defect correction

T Public safety defects correction within 1 week of identification.
9 Significant structural integrity defés ¢ correction within 1 week of identification.

fMinor structural integrity defects repair by approved method within 3 months of identification.



Refurbishment

9 Grade 1¢ will not be refurbished.
fGrade Z; minor repairs only.

fiGrades 3 and 4 repair to extend life as considered appropriate by Planning & Development
Manager.

Renewal
fGrade 1¢ renew with 1 year.
fGrade Z; renew within 3 years.

Lifecycle decision criteria

T Electra will increase the frequen®f inspection when a polexceedsany of the maintenance
criteria.

1 Electra wilschedulaeplacement of woogoleswhen inspections reveal it to be structural unsound,
or placing undue load on other components including straining or slackening conductors

Life extension & investment defeal techniques

9 Not applicableas Electra no longer installs wood poles.

Major projects & programs

Wood poles are included with concrete poles at a program level, refer to Chapter 6.1.

As noted above, Electra will look towards developinguatomerowned wood pole management
strategy during 2017/18.

Budget forecast

Wood poles are included with concrete poles at a program level, refer to Chapter 6.1.



6.3 Overhead conductor

YSe FSIF{ddz2NBa 2F 9f SOGNI Qa 20I6WKSI R O2yRdzOG2NJ YI y

Summary of asset class

Electra had52km of 33kV overhead conductd@49 km of 11kV overhead conductor, aid1km of
LV overheadThese conductors are a mix of Gopher, Bee, Butterfly, 7/0.083 Copper, 19/0.064 Copper
and 19/0.092 Copper.

Population and age profile

33kV Lines Year of Installation
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400V Lines Year of Installation
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Condition
Condition: Gradel Grade2 Grade3 Grade4 Grade Data Percentforecast for
unknown accuracy replacementover next 5 years
33kV conductor 9.00% 89.65% 1.35% 4 9.80%
11kV conductor 9.40% 85.10% 5.50% 3 9.40%
LV conductor 2.60% 1.20% 96.20% 3 4.00%
Key de5|qn parameters
Parameter Value
Capacity b2YAYylIt t2FTR 2F T1m: 27F YI ydzfl OU dzN.

Mechanical strength 9 Y06 2 RA SR  Aoglerh@adl I:i© debign @a@ndard which in turn are
referenced tospan lengths and tension.

Capacity, security & reliability constraints

Refer to Chapter 5.7.3.

Systemic issues & mitigation

Systemic issue Mitigation Magnitude of issue and impact on Electra
ACSR conductors in coastal ar 9f SOGN} Q& &iGly¢KAA A&&dz2S Aa 2F YAYAYFE YI3ya
have had problems withorrosion changed so that ACS Electra.

conductors have Aluminiun
coated rather than grease
coated steel reinforcing



Management tactics

Maintenance drivers

9 Overall integrity otomplete conductor

{Breakage , fraying or splaying of individual strands

9 Bird-caging of complete conductor

T Clearance of live conductors from groymictes, other parties wireand surrounding structures.

I Excessive surface corrosion.

Maintenance criteria

More than 10% of strands frayed or broken

T Corrosion appears more than surface for significant fractions of individual spans
i Evidence of overheating.

1 Excess tension (usually a pole leaning issue).

1Sag below minimum allowable distance (usually a pole leaning issue).

Assumptions

{Fraying of individual strands will place more strain on remaining strands and lead to accelerated
failure.

fCorrosion that is deeper than surface will place more strain emaining strands and lead to
accelerated failure.

Lifecycle policies, criteria and activities

Inspections

{1 Grade 1¢ no further inspections, as it will be replaced within 1 year.
{1 Grade Z; no further inspection, as it will be replaced within 3 years.

fGrades 3 and 4 continue to inspect, amend grade aveakd by inspections



Defect correction

T Public safety defects correction within 1 week of identification.
9 Significant structural integrity defectscorrection within 1 week of identification.

' Minor structural integrity defects repair by approved method within 3 months of identification.

Refurbishment

9 Grade 1c will not be refurbished.
1 Grade 2¢ minor repairs only.

fiGrades 3 and 4 repair to extend life as considered appropriate Bianning & Development
Manager.

Renewal
fGrade 1¢ renew with 1 year.

fGrade Z; renew within 3 years.

Lifecycle decision criteria

Up-sizeif conductor is loaded beyond 70% of nominal rating for more than about 3,000 hours per
year.

1 Replace if mor¢han about 10% of strands are visibly broken or splayed.

Life extension & investment deferral techniques

T Use ofAluminium coatedsteel reinforced ACSRther than grease coated steel reinforcing

Major projects & programs

Projects & programs 2017/18

Ref Location Description Category Cost

1 School Rd, Otaki Replace 16mm Cu with Bee (3km) Renewal $245000

2 Florida Rd, Levin ReplaceGopher with Bee (3km) Renewal $184,000
SH1 Waitarere Beach Rd to Replace Mink witlBee (2.5km) Renewal $153000
Koputaroa Rd, Waitarere Beach

4 Nth of Oturoa Rd, Foxton Replace 11kV line (1.5km) Renewal $128,000

5 Muhunoa East Rd, Levin Replace 16mm Cu with Bee (2.0km) Renewal $123,000

6 C D Farm Rd, Levin Replace 16mm Cu with Bee (2km) Renewal $123,000

7 BathSt East, Levin Replace 16mm Cu with Bee (0.5km) Renewal $61,000

8 Parker Ave, Levin Replace 16mm Cu with Bee (0.5km) Renewal $61,000



9 Meadowvale Dr, Levin Replace poles and 25mm Cu with Bee (0.5km) Renewal $61,000
10 Parsons Ave, Levin Replace poleand 25mm Cu with Bee (0.5km) Renewal $61,000
11  Glen Rd, Raumati Replace 400V line Renewal $61,000
12 All 400V Reconductors Renewal $54,000
13 Spring St (possible underground), Replace 400V line Renewal $51,000
Foxton
14 Kings Dr, Levin Replace 400\ihe Renewal $51,000
15  Oxford St North (do with Deck Replace 400V line Renewal $51,000
Transformer E58), Levin
16 Tilley Rd Sth, Paekakariki Replace 400V line Renewal $51,000
17 Al Inspection Driven Conductor Replacements Renewal $51,000
18 Makomako Rd (between McKenzie ¢ Replace 400V line Renewal $41,000
and Mabel St), Levin
19 Karaka Gr, Waikanae Replace 400V line Renewal $41,000
20  Ruahine St, Paraparaumu Replace 400V line Renewal $41,000
21 Avenue Rd, Foxton Replace 400V line Renewal $26,000
22 Ngarara Rd, Waikanae Upgrade 3 spans on 11kV on Ngarara Road Renewal $18,000
Projects & programs 2018/19 to 222
Ref Location Description Category Cost
1 All 400V Reconductors Renewal $1,635000
2 All Inspection Driven Conductéteplacements Renewal $204,000
3 Foxton Shannon Rd, Foxton Replace 35mm Cu with Bee Renewal $1,227,000
4 SH1 South, Foxton Replace 25mm Cu with Bee Renewal $511,000
5 Bergin Rd, Foxton Replace 16mm Cu with Gopher (1.5km) Renewal $123,000
6 H219 to L224l evin Check conductor size upgrade to Bee Renewal $409,000
7 Queen St West, Levin Replace 16mm Cu with Bee (1km) Renewal $82,000
8 Lindsay Rd, Levin Replace 16mm Cu with Gopher (2km) Renewal $123,000
9 Kuku Beach Rd, Levin Replace 16mm Cu with Goph@km) Renewal $245000
10  Whakahoro Rd, Otaki Replace 16mm Cu with Gopher (1km) Renewal $61,000
11 Domain Rd, Otaki Replace 16mm Cu with Gopher (0.5km) Renewal $42,000
12 Convent Rd, Otaki Replace 16mm Cu with Gopher (2km) Renewal $164,000
13 WaitohuValley Rd, Otaki Replace 16mm Cu with Bee (2.5km) Renewal $204,000
14  Te Manuao Rd, Otaki Replace 16mm Cu with Bee (1km) Renewal $102000
15 Manakau South Rd, Otaki Replace 16mm Cu with Bee Renewal $204,000
16 Old Hautere Rd, Otaki Replace 16mm Cu witBopher (2km) Renewal $123,000
17  Valley Rd, Paraparaumu Replace 16mm Cu with Gopher (1.5km) Renewal $123,000
18 Donovan Rd, Paraparaumu Replace 25mm Cu with Gopher (0.3km) Renewal $133,000
19  Otaihanga Rd, Paraparaumu Replace 16mm Cu with Gopher (1.5km) Renewal $92,000
20 Rata Rd, Raumati Replace 16mm Cu with Gopher (1km) Renewal $82,000
21 Mangahao Rd, Shannon Replace 16mm Cu with Gopher (4km) Renewal $327,000
22 Bryce St, Shannon Replace 16mm Cu with Gopher (2km) Renewal $123,000
23 Seddon StyWaikanae Replace 16mm Cu with Bee (1km) Renewal $82,000
24 Huia St, Waikanae Replace 16mm Cu with Bee (1km) Renewal $82,000
25 Hadfield Rd, Waikanae Replace 16mm Cu with Bee (0.5km) Renewal $41,000
26 Mangahao to Levin East 33kV, Levin Upgrade toButterfly double circuit Renewal $1,272,000



Projects & programs 2022 3to 2026/27

Ref Location Description Category Cost
1 School Rd, Otaki Replace 16mm Cu with Bee (3km) Renewal $307,000
2 SH1 Waitarere Beach Rd to Replace Mink with Bee (2.5km) Renewal $153000
Koputaroa Rd, Waitarere Beach
3 All 400V Reconductors Renewal $2,044,000
4 All Inspection Driven Conductor Replacements Renewal $6,605,000
5 Newth Rd, Foxton Reconductor with Bee Renewal $511,000
6 Vista Rd, McLeavy Rd, Levin Replaceextension arms, reconductor and connect Renewal $153000
7 Hautere Cross Rd, Otaki Replace 16mm Cu with Bee (4km) Renewal $307,000
8 Ngaio Rd, Raumati Replace 16mm Cu with Bee Renewal $123,000
9 Engles Rd, Shannon Replace 16mm Cu with Gopher (2km) Renewal $123,000
10  Puriri St, Waikanae Replace 16mm Cu with Gopher (1.5km) Renewal $123,000
11 Tui Cres, Waikanae Replace 16mm Cu with Gopher (1km) Renewal $82,000
12 Mangahao to Levin East 33kV, Levin Upgrade to Butterfly double circuit Renewal $1,348000

Budget forecast

Budget 17/18 18/19 19/20 20/21 21/22 22/23 23/24 24/25 25/26 26/27
$1.737m $1.809m $1.888m $1.949m $2.167m $2.331m $2.832m $2.238m $2.238m $2.238m

Budget Forecast
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6.4 Poletop hardware
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Summary of asset class

Electra hagl0,892wooden cross arm4,046galvanised steel cross arms.

Population and age profile

Subclass Number Unit Percent Key features of sulzlass
Hard wood 6,331 Each 14.1%
Soft wood 71 Each 0.2%
Tallow wood 34,490 Each 76.8%
Steel 163 Each 0.4%
Steel box section 3,883 Each 8.6%
Total 44,938 Each 100%

Wooden Crossarms Year of Installation

2500
2000
wy
E
(4=
2
=) 1500
()
—
(=]
E 1000
=
=
=
500
(¥=] I~ [==] (=31 = — o o0 =t "y} (¥=] I~ [==] (=21 = — o~ (a2} =t [(¥a] (=] [
(=] (=] (=2 [=2] = = = = = = = = = = — — — — — — — —
(=21 (=) [=»] (=21 = = = = = = = = = = = = = = = = = =
— — —f — (o] (] o~ (o] (] o~ (o] (] o~ (o] (] o~ (o] (] o~ (o] (] o~
Steel Crossarms Year of Installation
14
12
w
£ 10
[45]
w
w
S s
[ ]
S
— (=1
[« ¥]
=
=] 4
_
5 u u

2001 2002 2003 2004 2005 2008 2010 2011 2012 2013 2015 2016



Condition

Condition: Gradel Grade2 Grade3 Grade4 Grade Data Percent forecast for
unknown accuracy replacement over next 5 years
8.9% 77.6% 13.5% - 3 10%

Systemic issues & mitigation

Systemic issue Mitigation Magnitude of issue and impact on Electra
Wind-borne pollutants tracking on Electra has standardised o ¢ KAa AaadzsS A& 2F YAYAYFt Yl 3ya
porcelain insulators polymeric insulators from 2013 Electra.

Key design parameters

Parameter Value
Weight Minimise, to ease carrying to site and ease (safety) of installation.
Durability Expect to lasB5 to 40 years
Insulation May be designed to higher voltage for salty coastal areas (eg. 22kV insteac
kV).
Structuralstrength 9Y02RASR Ay 9f SOGNI Qa 20SNKSIFR f A

of static and wind loads.

Managementtactics

Maintenance drivers

1 Splitting, warping or bending of wooden arms

T Rust on galv steel arms more than surface deep as observed from ground level
1 Corrosion of stays significant enough to reduce physical strength.

T Loose or fallen stays.

{ Corrosion of bolts

1 Missing nutsplate washersor spring washers

i Deterioration of air break switcheandassociated actuators arithkages.

Maintenance criteria

1 Splitting of wooden arms more than a finger width.
1 Visibly chipped or broken insulators
9 Loose or missing nuts or washers

T Visibly loose binder



i Stay has become unfastened or is missing.

T Air break switch becomes difficult to operate.

Assumptions

9 Splitting of timber arms may lead to sudden failure

fWarping or bending or timber arms mayevenly strain conductors, leading to excessive binding
tension.

fLoose nuts or washersay be caused by timber arms shrinking or warping.
{ Tightening of air break switch operation indicates corrosion.

1 Visible cracking of insulators could result in wateress and further cracking.

Lifecycle policies, criteria and activities

Inspections

{Grade 1¢ no further inspections, as it will be replaced within 1 year.
I Grade Z; no further inspection, as it will be replaced within 3 years.

fGrades 3 and 4 continue to inspect, amend grade aveakd by subsequent inspections

Defect correction

T Public safety defects correction within 1 week of identification.

9 Significant defectthat could lead to asset failure (eg. arm breakiggprrection within 1 week of
identification.

fMinor defectsg repair by approved method within 3 months of identification.

Refurbishment

T Pole top components are generally renewed rather than refurbished

fGeneral servicing of air break switchs onyae&r cycle, starting with Ohau and Manakau in 2017.

Renewal

{1 Grade 1¢ renew with 1 year.
fGrade Z; renew within 3 years.

fGrade 3 continue inspections.



Lifecycle decision criteria

Worn, damaged or broken components are generally renewed at thecirstenient opportunity

T Loosecross armbolts would generally be rBghtened unless there was evidenceefcessivarm
shrinkage or warpingn which case the arm would be renewed

Life extension & investment deferral techniques

{ Electradoes apply aniife extenson techniques to pole top hardware.

Major projects & programs

Projects & programs 2017/18

# Location Description Category Cost
1 All Inspection Driven Crossarm Replacements from 2017 on Renewal $896000
2 All Inspection Driven CrossarReplacements from 2017 on Renewal $717,000
3 All Inspection Driven Crossarm Replacements from 2017 on Renewal $107,000
4 All Fault/Urgent defect replacement of cross arms Renewal $82,000
5 Mangahao Line, Levin Replace Poles and Crossarms Renewal $178000
Projects & programs 2018/19 to 2021/22
# Location Description Category Cost
1 All Inspection Driven Crossarm Replacements from 2017 on Renewal $3,000,000
2 All Inspection Driven Crossarm Replacements from 2017 on Renewal $2,280,000
3 All Inspection Driven Crossarm Replacements from 2017 on Renewal $307,000
4 All Fault/Urgent defect replacement of cross arms Renewal $326000
Projects & programs 2022/23 to 2026/27
# Location Description Category Cost
1 All Inspection Driven CrossarReplacements from 2017 on Renewal $3,300,000
2 All Inspection Driven Crossarm Replacements from 2017 on Renewal $2,328000
3 All Inspection Driven Crossarm Replacements from 2017 on Renewal $383300
4 All Fault/Urgent defect replacement of cross arms Renewal $408,000
Budget forecast
Budget 17/18 18/19 19/20 20/21 21/22 22/23 23/24 24/25 25/26 26/27

$1.981m $1.658m $1.538m $1.418m $1.298m $1.284m $1.284m $1.284m $1.284m $1.284m
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6.5 33kV cable
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Summary of asset class

Electra ha®9.3km of 33kV cable and associated terminations.

Population and age profile

Subclass Number Unit Percent Key features of sulzlass
500 mnt aluminium XLPE 6.1 km 20.8%
630 mnt aluminium XLPE 17.7 km 60.4%
800 mn? aluminium XLPE 5.5 km 18.8%
Total 29.3 km 100%

33kV Cables Year of Installation
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Condition
Condition: Gradel Grade2 Grade3 Grade4 Grade Data Percentforecast for
unknown accuracy replacementver next 5 years
79.70% 20.30% 4

Systemic issues &itigation

CKSNE INB y2 1y2¢y adaidSYAO A&aadsSa ogAGK 9f SOGNI C

Capacity, security & reliability constraints

There are no 33kV cable constraints



Key design parameters

Parameter Value
Load rating [ 2F R (2 Fo2dzi Tt w3 Beforediplicatam lofCuiydniNes e
rating factors eg. proximity, soil thermal conductivity, ambient temperature

Durability Expect XLPE cable to last 50 to 60 years.

Management tactics

Maintenance drivers

fVisible deterioration of pot heads ¢erminations
1 Visible deterioration of cable sheathing
N Deterioration of cable insulation.

fVisible shifting of the cable within the mountings or ground that may be straining internal
components.

Maintenance criteria

{ TanDelta exceeddimits .

i Partial discharge test results excdedits.

1 Thermography of cable terminations reveals excessive temperatures.

9 Spliting or cracking d&®VCcable sheatlsuch that armour wire or insulation is visible.
M Excessive UV deterioration of PVC sheaths.

TMovemen of anchor points relative tosupports or groundthat may be straining internal
components.

Assumptions

ffUnacceptable Tan Delta readings will continue to deteriorate rather than plateau.
9 Deterioration of PVC sheaths will lead to cracking, exposuaenodur wires and eventual failures.

i/ Straining of internal components due to movement is likely to damage insulation.



Lifecycle policies, criteria and activities

Inspections

fGrade 1¢ no further inspections, as it will be replaced within 1 year.
{1 Grade Z; no further inspection, as it will be replaced within 3 years.

fGrades 3 and 4 continue to inspect, amend grade as required.
Defect correction

T Public safety defects correction within 1 week of identification.
9 Significant structural integritglefectsc correction within 1 week of identification.

TMinor structural integrity defectg repair by approved method within 3 months of identification.

Refurbishment

9 Grade 1c will not be refurbished.
1 Grade 2¢ minor repairs only.

fiGrades 3 and 4 repair to extend life as considered appropriate by Planning & Development
Manager.

Renewal
fGrade 1¢ renew with 1 year.

fGrade Z; renew within 3 years.

Lifecycle decision criteria

fiConsiderugt AT Ay3a AF 21 RAYy3I 06Seé2yR far mire tiaF 3,000 hgudgT I O G dzN
per year.

T Consider ugsizing if faullevelexceed cablefault rating.

Life extension & investment deferral techniques

Design cable life is achieved by correct rating at the design stage, understanding the cable loading and
thermal characteristics of the soil, and by careful handling at the installation stage including adherence
to minimum bending radii.

Major projects & programs

No major 33kV cable projects or programs are planned.



6.6 11kV cable

Capacity, security & reliability constraints

CKSNBE | NB y?2

1y26y O2y&iNI Ay

a

gAGK 9f SOGNI Q&

Key features0® £ SOU NI Qa wmm]l+ OFoftS YEylF3SYSyd NB Fa ¥
Summary of asset class
Electra ha®37 km of 11k\table
Population and age profile
Subclass Number Unit Percent Key features of sulzlass
PILC 122 km 51.48%
XLPE, PVC or HDPE 115 km 48.52%
Unknown 0.089 km 0.04%
Total 237 km 100%
11kV Cable Year of Installation
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Condition
Condition: Grade 1 Grade 2 Grade 3 Grade 4 Grade Data Percentforecast for
unknown accuracy replacementver next 5 years
XLPE, PVV or HDPE - 61.30% 38.70% 3 -
PILC 1.63%  98.37% 3 2.00%
Systemic issues & mitigation
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Key design parameters

Parameter __Value
Load rating b2YlFAyfte f2FRSR (2 [o62dzi Tvm: 27
Durability Expect XLPE cable to last 50 to 60 years

Management tactics

Maintenance drivers

T Visible deterioration of pot heads or terminatians
1 Visible deterioration of cable sheathing
9 Deterioration of cable insulation.

fVisible shifting of the cable within the mountings or ground that may be straining internal
components.

Maintenance criteria

9 Spliting or cracking d&*VCable sheatlsuch that armour wire or insulation is visible.
T Exessive UV deterioration of PVC sheaths.

fTMovement of anchor points relative to ground that may be straining internal components.

Assumptions

| Deterioration of PVC sheaths will lead to cracking, exposure of armour wires and eventual failures.

1 Straining ofinternal components due to movement is likely to damage insulation

Lifecycle policies, criteria and activities

Inspections

fGrade 1¢ no further inspections, as it will be replaced within 1 year.
fGrade Z; no further inspection, as it will be replacedthin 3 years.

fGrades 3 and 4 continue to inspect, amend grade as required.



Defect correction

T Public safety defects correction within 1 week of identification.
9 Significant structural integrity defectscorrection within 1 week of identificatin

' Minor structural integrity defects repair by approved method within 3 months of identification.

Refurbishment

9 Grade 1c will not be refurbished.
1 Grade 2¢ minor repairs only.

fiGrades 3 and 4 repair to extend life as considered appropriate Bianning & Development
Manager.

Renewal
fGrade 1¢ renew with 1 year.

fGrade Z; renew within 3 years.

Lifecycle decision criteria

fConsideru@ AT Ay3 AF t2FIRAYy3 0S&2yR Tm: 2F Yl ydzFl Ol dzaN
per year.

T Considewup-sizing if fault level exceeds cable fault rating.

Life extension & investment deferral techniques

1 Design cabile life is achieved by correct rating at the design stage, understanding the cable loading
and thermal characteristics of the soil, and by dakrdandling at the installation stage including
adherence to minimum bending radii.

Major projects & programs

Projects & programs 2017/18

Ref Location Type of Work Category Cost
1 SH1, Otaki Upgrade the cable section feeding Manukau villagd kv Renewal $75,000

Projects & programs 2018/19 to 2022/23

Ref Location Type of Work Category Cost
1 L21 to L332, Manakal Replace HT cable an¥ &cross oad and rail to villagg 11kV Renewal $82,000

2 Bath St, Levin Replace 11kV cable E3E83 Renewal $82,000




Projects & programs 2023/24 to 2026/27

Ref

Location

Type of Work

Category

Cost

1

Tui Rd, Raumati

Replace cable between 292 & Z10B1kV

Renewal

$245000

Budget forecast

Budget

$180,000.00

$160,000.00

$140,000.00

$120,000.00

$100,000.00

$80,000.00

$60,000.00

$40,000.00

$20,000.00

$0.00

17/18 18/19 19/20 20/21 21/22
$75k $163.5k

Budget Forecast

22/23

23/24 24/25
$81.8k

25/26 26/27
$81.8k  $81.8k

17/18 18/19 19/20 20/21 21722 22/23 23/24 24/25 25/26 26/27



6.7 LV cable
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Summary of asset class

Electra hag75km of LV cabland associatedistribution pillars and fittings

Population and agerofile

400V Cables Year of Installation
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Condition
Condition: Gradel Grade2 Grade3 Grade4 Grade Data Percentforecast for
unknown accuracy replacementover next 5 years
44.00% 56.00% 3 2.00%

Systemic issues & mitigation

There are no known systemic LV cable isstibs.following problems have been encountered in the

A w4 oA X

LI adx odzi KFE@S 06SSy O2NNBOGSRX
9 Failures of tee joints on pr&970 cables.

Ground level corrosion of pr&380 steel pillars.

Capacity, security & reliability constraints

There are no known LV cabé®nstraints.As constraints are discovered, they are managed by
paralleling transformers at link pillars. These parallels are being confirmed in preparation for the
ADMS implementation during 2017/18.



Key design parameters

Parameter Value
Load rating Ld R G2 Fo2dzi tm>r 2F Y|l ydzZFl OG dzNBNR
rating factors eg. proximity, soil thermal conductivity, ambient temperature
Durability Expect XLPE cable to last 50 to 60 years.

Management tactics

Maintenance drivers

fVisible deterioration of pot heads or terminatians
1 Visible deterioration of cable sheathing
9 Deterioration of cable insulation.

fVisible shifting of the cable within the mountings or ground that may be straining internal
components.

Maintenancecriteria

9 Spliting or cracking d&®VCcable sheatlsuch that armour wire or insulation is visible.
M Excessive UV deterioration of PVC sheaths.

fTMovement of anchor points relative to ground that may be straining internal components.

Assumptions

| Deterioraion of PVC sheaths will lead to cracking, exposure of armour wires and eventual failures.

{ Straining of internal components due to movement is likely to damage insulation.

Lifecycle policies, criteria and activities

Inspections

fGrade 1¢ no further inpections, as it will be replaced within 1 year.
{1 Grade Z; no further inspection, as it will be replaced within 3 years.

fGrades 3 and 4 continue to inspect, amend grade as required.



Defect correction

1 Public safety defects correction within 1 weelof identification.
9 Significant structural integrity defectscorrection within 1 week of identification.

{Minor structural integrity defects repair by approved method within 3 months of identification.

Refurbishment

9 Grade 1¢ will not be refurbished
1 Grade 2¢ minor repairs only.

fGrades 3 and 4 repair to extend life as considered appropriate by Planning & Development
Manager.

Renewal
fGrade 1¢ renew within 1 year.

fGrade Z; renew within 3 years.

Lifecycle decision criteria

fiConsiderugsizingh ¥ f 2 RAYy 3 0S@2yR T1Tx> 2F YI ydzZFl Ol dzZNBNR A
per year.

fConsider ugsizing if fault level exceeds cable fault rating.

Life extension & investment deferral techniques

1 Design cable life is achieved by correct ratinghat design stage, understanding the cable loading
and thermal characteristics of the soil, and by careful handling at the installation stage including
adherence to minimum bending radii.

Major projects & programs

There are no major LV cable projeptanned.



6.8 Distribution transformers

YSe& ¥FSI (dzNBistribidich subdtafo@riadape@ent are as follows.

Summary of asset class

Electra has1,599 overhead distributiontransformers and 928 groundmounted distribution
transformersof various kVAratings a +2f f 26 a X

Substation Rating | Pole Mounted (Quantity) | Ground Mounted (Quantity) | Total (Quantity)
1-phase 5kVA 1 0 1
1-phase 10kVA 8 0 8
1-phase 15kVA 21 0 21
1-phase 30KVA 7 1 8
1-phase 100kVA 1 0 1
3-phase 5kVA 0 0 0
3-phase 7kVA 2 0 2
3-phase 10kVA 3 0 3
3-phase 15kVA 79 0 79
3-phase 25kVA 7 0 7
3-phase 30kVA 864 24 888
3-phase 50kVA 358 56 414
3-phase 75kVA 2 0 2
3-phase 100kVA 215 106 321
3-phase 150kVA 2 1 3
3-phase 200kVA 25 206 231
3-phase 250kVA 0 19 19
3-phase 300kVA 4 412 416
3-phase 500kVA 0 81 81
3-phase 750kVA 0 14 14
3-phase 1000kVA 0 8 8
Total 1,599 928 2,527

Population and age profile




Distribution Transformers
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Condition
Condition: Gradel Grade2 Grade3d Grade4 Grade Data Percentforecast for
unknown accuracy replacementover next 5 years
Pole mounted - 3.70% 63.30% 33.00% - 4 6.15%
Ground mounted - 4.50% 54.50% 41.00% - 4 7.50%
Systemic issues & mitigation
Systemic issue Mitigation Magnitude of issue and impact on Electra

Corrosion of groundmount steel Replace corroded enclosur Minimal, no significant impa.

transformer enclosures. with more suitable type.

Safety concerns around structure Replace with light weight Minimal
integrity of deck mounted overhead or ground mountec
transformers transformers

Capacity, security & reliability constraints

There are no known distribution substation constraints.

Key design parameters

Parameter Value
Rating 5SAady f2FRAy3 G2
temperature andairflow.
Durability Expect to last 45 years.

yE: 2F YlydzZFl G



Management tactics

Maintenance drivers

9 Rusting of tank
1 Oil staining of tank
9 Color of silica gel breather where fitted

9 Excessive graffiti or evidence of interference or tampering.

Maintenancecriteria

T Rusting of tank becomes more than surface deep

7 Qil staining on tank suggests repeated internal overheating
{ Silica gel breather remains blue.

T Level of graffiti shows repeatesttempts.

9 Evidence of attempts to force entry into cabinets.

Assumptions

1 Qil staining of tank suggests boiling of oil to the point of expulsion from around lid seal

1Once tank rust appears more than service deep from ground level, tank perforations are likely

Lifecycle policies, criteria and activities

Inspections
fGrade 1¢ no further inspections, as it will be replaced within 1 year.
fGrade Z; no further inspection, as it will be replaced within 3 years.

fGrades 3 and 4 continue to inspect, amend grade as required.

Defect correction

T Public safetylefects¢ correction within 1 week of identification.
9 Significant structural integrity defectscorrection within 1 week of identification.

{Minor structural integrity defects repair by approved method within 3 months of identification.



Refurbishment

fGrades 1 and 2¢ will not be refurbishedgenerally scrapped as too expensive to refurbish)

fGrades 3 and ¢ minorrepair tomaintainlife as considered appropriate by Planning & Development
Manager.

Renewal
fGrade 1¢ renew with 1 year.

fGrade Z; renew within 3 years.

Lifecycle decision criteria

fReplace when necessary repairs become more than minor

I Replace when MDI readings reveal regulator loading to more than 100% of design rating.

Life extension & investment deferral techniques

1 Additionalgalvanising or paint for coastal areas.

Major projects & programs

Projects & programs 2017/18

Ref Location Constraint Description Category Cost

1 All Ground Transformer Replacements Renewal $650000
2 All Pole Transformer Replacements Renewal $260000
3 All Ground Transformer Faults Renewal $150000
4 Buller Rd, Levin Upgrade transformer room H104 Renewal $91,000
5 SH1, Levin Upgrade transformer room H25 Renewal $91,000
6 All Pole Transformer Faults Renewal $90,000




Projects & program2018/19 to 2022/23

Ref Location Constraint Description Category Cost
1 All Ground Transformer Replacements Renewal $3,004,000
2 All Pole Transformer Replacements Renewal $972000
3 All Ground Transformer Faults Renewal $600000
4 SH1, Levin Upgradetransformer room H25 Renewal $91,000
5 All Pole Transformer Faults Renewal $360000
6 H68, Levin Remove H68 and run new service from H215 to feed | Renewal $77,000
Allied Concrete
7 Kimberley Rd, Levin | Upgrade transformer room G120 Renewal $91,000
8 Bartholomew Rd, Upgrade transformer room G126 Renewal $91,000
9 'II_'E\tI;I:a St, Levin Upgrade transformer room G177 Renewal $91,000
10 | Kimberley Rd, Levin | Upgrade transformer room G93 Renewal $91,000
11 Hokio Beach Rd, Levil Upgrade transformer roori174 Renewal $91,000
12 Kirk St, Otaki Replace deck transformer M12 Renewal $77,000
13 | Swamp Rd, Otaki Replace deck transformer P65 Renewal $77,000
14 | S133, Waikanae replace with ground mount Transformer Check Renewal $71,000
Projects & program&023/24 to 2026/27
# Location Constraint Description Category Cost
1 All Ground Transformer Replacements Renewal $3,755000
2 All Pole Transformer Replacements Renewal $1,188000
3 All Ground Transformer Faults Renewal $750000
4 All Pole TransformeFaults Renewal $450000
5 All Indoor Subs Renewal $491,000
6 Whirokino Rd, Foxton | Rebuild deck transformer C23 Renewal $77,000
7 Tararua Rd, Levin Replace deck transformer G326 with single pole 200k\] Renewal $77,000
8 Kimberley Rd, Levin | Upgradetransformer room G97 Renewal $91,000

Budget forecast

Budget

$1.331m $1.418m $1.481lm $1.563m $1.319m $1.305m 1.396m

17/18 18/19 19/20 20/21 21/22

22/23 23/24

24/25 25/26
1.392m 1.392m

26/27
1.392m



$1,600,000.00
$1,550,000.00
$1,500,000.00
$1,450,000.00
$1,400,000.00
$1,350,000.00
$1,300,000.00
$1,250,000.00
$1,200,000.00
$1,150,000.00

Budget Forecast

17/18 18/19 19/20 20/21 21/22 22/23 23/24 24/25 25/26 26/27




6.9 Distribution switchgear

YS& TSI {dzNBistribiich svéitéhGaniahtlgemnant are as follows.

Summary of asset class

Electrahas1,266 individualitems that are broadly classified dsstribution switches

Population and age profile

Subclass Number Percent
Groundmount switches 135 11%
Auto reclosers 37 3%

Air break switches 342 27%
In-line dropout fuses 752 59%
Total 1,266 100%

Distribution Switchgear Age Profile
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Condition
Condition: Gradel Grade2 Grade3 Grade4 Grade Data Percentforecast for
unknown accuracy replacementver next 5 years
Pole mounted circuit breakers 3.00% 85.00% 12.00% 4 3.00%
(reclosers and sectionalisers)
Indoor circuit breakers 12.00% 78.00% 10.00% 4 12.00%
Pole mounted switches & fuses 3.00% 66.00% 31.00% 3 5.00%
Ring main units 5.97% 54.03% 40.00% 3 7.00%

Systemic issues & mitigation

There are no known system issues with any class of distribution switchgear



Capacity, security & reliability constraints

There are no known constraints with any class of distribution switchgear

Keydesign parameters

Parameter Value
Durability Expected life of 45 years
Load rating Generally use minimum commercially available rating of 630A.

Management tactics

Maintenance drivers

1 Interupting mediumlevelsor pressures

T Continued correcoperation of mechanisms without excessive farce

{1 Continue correct operation of remote capability.

T Rusting of enclosures.

i Stability of mounting, including slumping or subsidence of surrounding ground.

iManufacturers recommended overhaul intervals.

Maintenance criteria

T'Number of operations exceeds manufacturers recommendations

1 Qil levels drop below indicated minimum

fGas or vacuum pressure varies outsidgmfscribed levels.

i Failure to operate correctly, or with accepted level of force.

1 Timing testreveals contact separation times are outside of specification.
i Testing reveals that trip coil is not operating within specified voltages

T Rust more than surface deep

Slumping or movement of ground, particularly tilting that may expose live comporduige oil
level.



Assumptions

1 Stiff operating mechanism will eventually fail, rather than plateau.

9 Decline in insulating medium level or pressure will continue, rather than plateau

Lifecycle policies, criteria and activities

Inspections

{Grade 1¢ no further inspections, as it will be replaced within 1 year.
{1 Grade Z; no further inspection, as it will be replaced within 3 years.

fGrades 3 and 4 continue to inspect, amend grade as required.

Defect correction

T Public safety defects correction wthin 1 week of identification.
i Significant structural integrity defectscorrection within 1 week of identification.

fMinor structural integrity defectg repair by approved method within 3 months of identification.

Refurbishment

9 Grade 1¢ will not berefurbished.
1 Grade 2 minor repairs only.

fiGrades 3 and 4 repair to extend life as considered appropriate by Planning & Development
Manager.

Renewal
fGrade 1¢ renew with 1 year.

fGrade Z; renew within 3 years.

Lifecycle decision criteria

fDecisionto renew rather than refurbish made on a casgcase basidor groundmounted
distribution switches

1 Decision to ugsizeor to replace single phase with three phdsesed on load and fault level studies



Life extension & investment deferral techniques

1 Electramay apply extra paint, galvanising or grease to individual switches near coastal areas.

Major projects & programs

Projects & programs 2017/18

Ref Location Description Category Cost
1 All Replace Oil Switches Renewal $195000
2 Bath StLevin Replace swgr E312314 Renewal $90,000
3 All ABS new & renewals Renewal $82,000
4 A45, Tokomaru Replace with ABS 4+ Transformers Renewal $11,000
Projects & programs 2018/19 to 20222
Ref Location Description Category Cost
1 All ReplaceDil Switches Renewal $643,000
2 All ABS new & renewals Renewal $328000
Projects & programs 2022 3to 2026/27
Ref Location Description Category Cost
1 All Replace Oil Switches Renewal $797,000
2 All ABS new & renewals Renewal $410000
Budgetforecast
Budget 17/18 18/19 19/20 20/21 21/22 22/23 23/24 24/25 25/26 26/27

$378.2k $277.1k $277.1k $212.1k $204.7k $204.7k $204.7k $266.1k $266.1k $266.1k

Budget Forecast

17/18 18/19 19/20 20721 21/22 22/23 23/24 24/25 25/26 26/27
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6.10 Zone substation transformers

YS& TSI (i dzNBoae sabstatidntirénsiarmelimenagement are as follows.

Summary of asset class

Electra hasl9 zone substation transformers, all 33/11kVhese range in capacity from 5 MVA to
11.5/18/23 MVAand have various levels @MNAN ONAFand OFAFooling

Population and age profile

Subclass Number Unit Percent Key features of sulzlass
5 MVA 3 Each 18.75%
11.5/23 MVA 16 Each 84.21%
Total 19 Each 100%

Zone Transformers Age Profile
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Condition
Condition: Gradel Grade2 Grade3 Grade4 Grade Data Percentforecast for
unknown accuracy replacementver next 5 years
90.00% 10.00% 4

Systemic issues & mitigation
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Key design parameters

Parameter Value
Durability Expect a minimum life of 60 years.

Rating Design load to no more than 67% to enable load of faulted substation to sug

by 2 neighboringubstations.

Management tactics

Maintenance drivers

10il purity.
T Integrity of gaskets and flexible seals on tank and fittings
9 Chipping or cracking of bushings.

1 Oil leaks or staining on tank.

Maintenance criteria

fiKey oil parameters such as acidig a O2y iSyd FyR Y2AadilddaNS
recommendationgor main tank and tap changer compartment.

T Tests such as partial discharge, Furans, paper sampling etc reveal out of specification.
| Cabinets show evidence that gaskets and seal$adlirg.
{1 Bushings are chipped, cracked or deteriorating to the point of imminent failure.

1 Qil leaks or staining suggests-going leakage.

Assumptions

91 Declining oil condition will continue decline rather than plateau.
fChipped or cracked bushings couddult in sudden failure.

{Corona discharge signals deteriorating component condition

7 Qil rising into conservatdiank suggests excessive heating, suggesting a localised hot spot in the

absence of overloading.



Lifecycle policies, criteria andctivities

Inspections

fGrade I¢ bi-monthly inspections but néurther detailed monitoring as it will be replaced within2l
to 18 months

{1 Grade 2¢ bi-monthlyinspectiors andclosemonitoring, and is likely to beeplaced within 3 years
repair or refurbish options are not cost effective

fGrades 3 and 4 continue to inspect, amend grade as required.

Defect correction

T Public safety defects correction within 1 week of identification.
i Significant structural integrity defectscorrection within 1 week of identification.

fMinor structural integrity defects repair by approved method within 3 months of identification.

Refurbishment

9 Grade 1c will not be refurbished.
1 Grade 2 minor repairs only.

fGrades 3 and 4 repair to extendlife as considered appropriate by Planning & Development
Manager.

Renewal
fGrade 1¢ renew with 1 year.

fGrade Z; renew within 3 year# repair and refurb options are not cost effective

Lifecycle decision criteria

T Qil filtration will be triggered bynacceptable acidity, gas or moisture levels.
Repacking and réolting of core will be triggered by excessive vibration.

T Major refurbishment of windings will typically occur after 35 years operation.
{1 Consideration of lifetime loading.

9 Consideratiorof number and intensity of faults.



Life extension & investment deferral techniques

{ Extra paint or galvanising may be applied if the transformer will be located in a coastal area.
i Capacity margin may be deliberately planned to ensure light loading.

' Major interventions such as oil filtration, and-packing the core may occur.

Major projects & programs

No major zone substation transformer projects are planned.



6.11 Zone substation switchgear

YSe& FSI (dzNBoae sabtatiOnis\@tChgedar@gement are as follows.

Summary of asset class

Electrahas 55 seprate 33k\tircuit breakersand 78 separate 11kV circuit breakersin its zone
substations, including associated protection.

Population and age profile

Subclass Number Unit Percent Keyfeatures of subclass
33kV SF@ndoor) 35 Each 26.32%
33kVSF6 (outdoor) 20 Each 15.04%
11kV oll 4 Each 3.01%
11kV vacuum 62 Each 46.62%
11kV SF6 12 Each 9.02%
Total 133 100%

33kV Zone Switchgears Age Profile
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Condition

Condition: Gradel Grade2 Grade3 Grade4 Grade Data Percentforecast for
unknown accuracy replacementover next 5 years

Indoor 22kV or 33kV 50.00% 50.00% 4

Outdoor 22kv or 33kV 9.55% 90.45% 4 9.55%

3.3kV, 6.6kV, 11kV or 22kV 5.19% 82.31% 12.50% 3 10.38%

Systemic issues & mitigation

Therearenoknowa @ a0 SYA O A&a&adsSa gAGK 9f SOGNIrQa 1T 2yS

Capacity, security & reliability constraints
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Key design parameters

Parameter Value
Durability Expected life of 40 to 45 years
Load rating Generally standard 630 A, which is often far in excess of likely load.

Management tactics

Maintenance drivers

T Correct operation of mechanism, including remote functionality
fCorrect pressure or level afcquenchingmedium

T Correct alignment of contacts, and timing of contact separation.
1 Integrity of interrupting chambers.

T Surface rust on cabinets.

Maintenance criteria

fTNumber of operations exceeds manufacturers maintenance recommendations.

1 Operatng mechanism requires excessive force.

' Remote functionality fails to operate correctly.

fPressure or level of aguenching medium below manufacturers recommendations
T Rust becomes more than surface deep

f Evidence that arc is not being correajlyenched.

2y



Assumptions

1 Decline in arguenching medium pressure or level will continue to decline rather than plateau.
fIncreasingly stiff operating mechanism will require repairs.

91 Surface rust will continue to deepen.

Lifecycle policies, criteria and aeities

Inspections

{Grade 1¢ no further inspections, as it will be replaced within 1 year.

fGrade Z; bi-monthly inspections andlosemonitoring, axd is likely to beeplaced within 3 yeari$
repair or refurbish options are not cost effective

fGrades 3 and 4 continue to inspect, amend grade as required.

Defect correction

T Public safety defects correction within 1 week of identification.
9 Significant structural integrity defectscorrection within 1 week of identification.

' Minor structuralintegrity defects repair by approved method within 3 months of identification.

Refurbishment

9 Grade 1c will not be refurbished.
fGrade Z; minor repairs only.

fiGrades 3 and 4 repair to extend life as considered appropriate by Planning & Development
Manager.

Renewal
fGrade 1¢ renew with 1 year.

1 Grade 2 renew within 3 years.

Lifecycle decision criteria

T Electramay refurbish when a majoritypf components require maintenance, but is more likely to
renew (replaceflue toother criteria such as safety, fault level or obsolescence of key components.



Life extension & investment deferral techniques

91f the sole issue &ult rating, an attempt will be made to replace the interruptor heads with higher
rated heads to avoideplacing the whole switchboard.

Major projects & programs

Projects & programs 2017/18

Ref Location Description Category Cost
1 Raumati Substation Replace north half of 11kV board Renewal $409,000
2 Levin East Substation Replace 33kV breaker(rocKaticher ) Renewal $65,000
3 Paekakariki Substation CB replacement Renewal $65,000
4 All 33kV Protection Renewal $50,000
5 All Unplanned Capital Renewal $31,000
Projects & programs 2018/19 to 20222
# Location Description Category Cost
1 All 33kVProtection Renewal $82,000
2 All Unplanned Capital Renewal $122000
3 Paekakariki Substation CB replacement Renewal $327,000
4 Matai Rd, Raumati Rebuild Substation Renewal $2,146,000
Projects & programs 2022 3 to 2026/27
# Location Constraint Description Category Cost
1 All 33kV Protection Renewal $102,000
2 All Unplanned Capital Renewal $153,000
3 Union St, Foxton Rebuild Substation Renewal $1,227,000
4 Matai Rd, Raumati Rebuild Substation Renewal $511,000
Budget forecast
Budget 17/18 18/19 19/20 20/21 21/22 22/23 23/24 24/25 25/26
$619.4k  $51k $991.3k $1.073m  $562k $562k $51k $664.2k $664.2k

26/27
$51k






