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A Why scenarios?
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A Possible design
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New Zealand transmission

Transpower Is:
A Grid owner & planner
A System operator

Transpower has:

A 12,331 km of lines
A 48,000 towers/poles
A 172 substations
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NZ demand/generation growth

@ Hydro B Geothermal | QOil O Coal O Gas O Others
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The objective

TRANSPOWER

Keeping the energy flowing



L
Transmission 1 the issues

Aging assets T new investments needed, but nobody wants it nearby

Station Age Profile
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Factors Impacting Transpower
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e
Why have a Grid Strategy?

Commission

Transpower Provides a long term plan for the grid on which the
short term/staged grid upgrades are layered
Prepares for long term investment

Electricity Provides an avenue for assessing the strategic

benefits of high capacity/long lasting assets

Generators

Provides a certainty for refurbishing of existing
assets/planning of new generation developments

Distributors

Provides a long term view of the grid and enables
synergetic development of the distribution grid

Retail

Provides long term certainty of energy supply

Communities

Provides more certainty around supply security/ line
routes/grid development

Government

Provides information on how the grid may support
policy measures

—
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Why scenarios?
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The problem

A The human mind is ill-suited for handing a future
encompassed by uncertainty and complex interactions
I Therefore, many ideas and decisions are focusing on the near
future rather than on long term implications

A But we should take the long view when:
I Framework conditions are rapidly changing
I Long-term/far-reaching consequences are expected
I Irreversible choices are to be made
i Large, long-lasting investments are due, etc.

Privatisation of
the power Sector
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Scenaril os hel |

A Challenge implicit assumptions

A Create a common language and assumption list
on joint chanllenges

AOPracticeo reacting/ adaj
changes and paradigm shifts

A Think new and relevant on important challenges
A Set the agenda
A Solve conflicts

g
\// TRANSPOWER ——

Keeping the energy flowing




The process
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Scenario development method

A Starting point: review of available data and sources

A ldentify megatrends/trends affecting the future power
system

A ldentify most important drivers of the future power system
A Grouping and selection of drivers
A Design: Trilemma (3) or 2-dimensional quadrant (4) or 2?7
A Quantification with modelling tools (GEM & Plexos)
A Stakeholder sanity check
A Finalisation
A Documentation
AS——
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Scenario framework

Issues/visions
%
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Some trend studies |

The Extreme Future -

the top trends, that will

reshape the world in the next 20 years:

To

Globalisation
US-China
Securing the future

Innovation Economy
Future of the individual
Weird science

NS ————
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Fueling the future T | Oil: Is there more

Climate change and can we get it’
Longevity of mem
\ s it true and what

AY4

can weagreeto

Population growth do about it?

and age distributior

—

Next workforce T————— | Who will operate the

system in 20407
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Some trend studies ||

Forecasting the future of electricity i The Galvin
Electricity Initiative

Analysed 100 drivers of economic and social change. The were
grouped into these 6 clusters, that were most likely to shape
the future US demand for electricity

A Demographics - Ag_ing pc_)pulation, der_nand for
A Economics reliable inhouse medical care.
A Environment

A~ Security and health Housing patterii suburban

A Society and culture *———_ | sections or return to high

A Technology density urban living
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Megatrends Trends Potential impacts

High growth in —— Rush for resources » \War owver resources, close of trade routes
deweloping countries Energy: Peak oil, nuclear revival, biofuel & food scarity
Short term i mbal ances in suppl

Pollution: Local health issues/Climate change
Inflation, slowing economic growth. Risk of stagflation

Economic inequality » War, civl war, terror, piracy vs trade routes

Growing, but ageing =—— Immigration to many OECD countries = Cultural tensions

population Pension time bomb Slowing economic growth, competition for labour worldwide
\ Entertainment industry Energy growth
Home medical care » Reliability of supply
Climate change =™ Rising temperatures » Droughts, lack of food, fight over water, surge of refugees
Rising sea lewels Cost of preventing, insurance costs, surge of refugees
Global issue » Driver for global cooperation
Globalisation » More commodities traded worldwide =—% More exposure to global trends than earlier

Large, but fewer global suppliers —— Larger efficiency gains but abuse of market power is a risk

Urbanisation » Increased reliance on trade/transport = Vulnerable to disruptions of transport
\ Concentration of electricity demand Increased transmission needs
High land cost in urban areas —p Expensive to buy easements
Technology » |T/ networking » Security risk, enables demand response
Nanotech More efficient technologies
Biotech/medicine » More food supply, population growth, security risk
Environment/Sustainability =—% Food miles » Lower long-distant trade
Green lobbyism of various degrees From pure lobbyism to green terrorism
Green turism ECO-brand important
EMF concerns Push for undergrounding
Cooperation over individual =————p Clash with individualism trend
Individualism —® NIMBY'ism » Hard to get consents/demand for undergrounding
Home medical care Reliability of supply
Protectionism Drive away from globalisation
Indivisual over society » Clash with Environmental awareness trend
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Trends and scenarios

NA trend I s a trend ur

A When a trend bends, the greatest risk of loss or
potential for income arise.

A Whether the first or latter will happen depend on
the actors preparedness of change and whether
he/she is reacting or acting in advance.

A Scenarios can help investigating impacts of
change and prepare/train in dealing with such

discontinuities.
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A historical case study - Denmark

AForecasts used for planning
past no longer were a good approximation for the future

A Energy per GDP unit trend broke

A Technology mix change
I From olil to coal to gas
I From centralized to distributed

0,20

=]
—
[=2]

toe/1000 ECY95
e e 9
o] (=] f-Y

_o ™
—
=

g8 +—/—+rv+ T
1975 1978 1981 1984 1987 1990 1993 1996 1999 2002

==Final Energy =®=Frimary Enerqgy

TRANSPOWER =

Keeping the energy flowing




e
A historical case study - Denmark

Electricity supply in Denmark Electricity supply in Denmark
around 1970 around 2000
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