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The NZ opportunity
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Post Construction Options

REPOWER

LIFE OPTIMISATION

DECOMMISSION
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The Lifecycle Strategy Process
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The Lifecycle Strategy Process
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The Lifecycle Strategy Process

Retrofits
Controller Upgrades
Windfarm Control
Targeted Inspections

Operational Modifications

Site specific upgrades

Economic Parameters
O&M Inputs

Maintenance Strategy
SCADA Data
Probabilistic Analysis

Turbine Specifications

PRE CONSTRUCTION

—> MODIFY

SITE
NO SUITABILITY
ANALYSIS

]
E POST CONSTRUCTION
'

NO-

WYES_
LIFE LIFECYCLE
ASSESSMENT OPTIMIZATION

-

v

REPOWER?

NO
v

YES
DECOMMISSION

REPOWER !

7 DNV GL © 2017 12 April 2017

DNV-GL



Turbine life gauge

FULL REPOWER LIFE EXTENSION

Complete decommission and Certification exercise

replacement Keep running turbines

Includes foundation work beyond life

PARTIAL REPOWER
OR RETROFIT

Replace specific parts

Increase gross power capture

Increase reliability
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Opportunities

REPOWERED PROJECTS

Leverage productive sites
Improved site/operational knowledge
Re-use existing services

Second hand turbine market

NEW PROJECTS

Increased production per hectare
Advanced grid support features
Increased reliability
Reduced supply chain risk
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International Experience

GERMANY DENMARK

Incentives ended Premium pricing
2014 75 MW in 2014

484 MW in 2015 1.3 GW goal (2012-
(>1 GW in 2014) 2020)

USA
Possible PTC
75 MW in 2014
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International Experience

GERMANY DENMARK
Incentives ended Premium pricing
2014 75 MW in 2014

USA
Possible PTC
75 MW in 2014

484 MW in 2015 1.3 GW goal (2012-
(>1 GW in 2014) 2020)

AGAINST
Business as usual
Productive greenfield sites
Slow technology changes

FOR
Policy incentives
Poor greenfield sites
Fast technology changes

Price taker
Stable O&M costs
Poor cost savings
Public opposition

Strong PPA
Rising O&M costs
High cost savings

Public support
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Risks — Electrical Balance of Plant

4 )
Collection Collector
System Substation
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CAPABILITY/
REMAINING LIFE
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Transmission/ | Interconnection
Tie in Line Facilities
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17 DNV GL © 2017

12 April 2017

DNV-GL



Risks

CAA

AVIAN APPROVALS
ISSUES

N\
\‘ v
COMMUNITY

IMPACTS

OTHER \
REGULATIONS =

18 DNV GL © 2017 12 April 2017 DNV-GL



RECORD KEEPING
Escrow design information

Create document preservation plan ' ﬂun-u

‘1%

ADVANCED MODELLING AND DESIGN I\
Site specific designs | .

Design Foundations and BOP for 30+
years

-

o
ADVANCED MONITORING ’ \.\
Add structural inspections to O&M ’ 2

IEL
Digital Twins
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NZ’s first generation
of turbines reaching
end of design life

Leverage repowering
opportunities

Full repowering
favours replacing
older technology

Modern turbines
benefit from lifetime
optimisation

Plan early to
avoid/overcome risk



avishek.kumar@dnvgl.com

www.dnvgl.com
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