Statnett

Planning and Licensing of Energy
Infrastructure

The Norwegian Embassy, Kathmandu, Nepal
251 of February 2010
Nils Ole Kristensen. Statnett SF




Statnett

Ensuring grid capacity regulatory
framework for the grid company

System planning in Norway

The Norwegian Embassy, Kathmandu, Nepal
251 of February 2010
Nils Ole Kristensen. Statnett SF




Agenda

x This is Statnett

x Ensuring Grid Capacity
A Transmission grid planning in Norway
A New capacity
A Grid peration

x Statnett s

Thi s
view

presentation

1. mars 2010

engagement

S

as

Statnett

n Nepal

seen

f or m

t

h e

t

/



To

Statnett inborief

Is the Norwegian TSO (Transmission System Operator)
Statnett owns and operates:

A approx. 10.000 km power lines (87% of main grid)
(420 kV, 300 kV, 132 kV)

A 140 transformer stations

A one national control centre

A three regional control centres
Number of employees : 750

Offer International consultancy service

Operating revenue 2008: 659 mill USD
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Statnett
Statnett inorief

Fully owned by the Ministry of Oil and Energy. ﬂ

OLJE- OG ENERGIDEPARTEMENTET

Owner of:
A Statnett Transport AS (100 %) (heavy transport)
A Statnett Forsikring (100 %) (insurance company)
A Nord Pool Spot AS (30 %) (physical power excange)
A Statnett S F pansjonskasse (100 %) (pension fund) l‘“
NORD¥®POOL
THE NORDIC POWER EXCHANGE

Member of Entso-e (Network of 42 European TSOSs)

entso@

Reliable Sustainable Co
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Statnett

Areas of responsibility

x Statnett is organized as a TSO i Transmission System Operator
A Responsible for both TransmissionGrid and System Operation

x To contribute to the efficient utilisation of the total power system

X To ensure quality of supply
A in the short term: to coordinate supply and demand
A in the long term: to develop the Main Grid

X To ensure equal access for all players
A Point of connection tariff design

X To secure electricity transmission
A the Main Grid: power highways
A interconnections



The grid system in the Nordic countries Statnett

- Norway:
 Peak load: 23 050MW
 Installed capacity: 27 500MW
Hydro: 99%
NORDEL.:
Peak load: 69 000MW
. Installed capacity: 89 000MW
- Hydro: 53%
. Nuclear: 14%
Thermal: 32%
Wind: 2,6%
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Agenda

x Ensuring Grid Capacity
A Transmission grid planning in Norway

This presentation is as seen form the transmission grid o w n e poiat ®f
view
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Statnett

Ensuring grid capacity

Ensuring grid capacity:

X In terms of long term planning
A Scenario based planning of the transmission grid

x In terms of sound investments
A Investments based on socio-economic criteria

X In terms of efficient grid- and system operation

A Monopoly regulation of the grid company
A Market based system operation

1. mars 2010 11
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Long term planning:

The Grid Development Plan (GDP)

x  The Grid Development plan is our principal
planning tool i and our main vehicle for
communication long term plan

x  The Grid Development Plan identifies grid
Investments which are socio-economic
beneficial, considering important develop-
ment characteristics in the next 15-20 years

for sentralnettet
2009

x  The planning challenge is handled by:
Scenarios

Dialouge with other stakeholders
Investment under uncertainty

Contracts with new customers (generation
and/or consumers) Statnett

o L /
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Statnett

Long term planning:
The Grid Development Plan (GDP)
I Legal framework

The national transmission comany

Xx Statnett i s obliged to make an yearly
(not publicly available) for the main power grid, followed by a publicly
available summary (the Grid Development Plan)

Regional grid companies
x  Obliged (by the Norwegian energy act) to make yearly power system

review for their own region (not publicly available), followed by a
publicly available summary

Local grid companies

x  Obliged to conduct energy planning for the local society, all-inclusive
energy plan, not only electricity.

01.03.2010 13 /



Statnett

Long term planning:

oWhi ch came first, t hhe chi c

No!i The egg comes first!

Coordination of generation and grid is the major planning challenge
A No generation before the grid capacity is in place
A No need for grid before generation investments are granted
Grid projects are often more time-consuming than new generation projects!

01.03.2010 14 /



Statnett

Long term planning:

What is a scenario

Xx 0oAtory aboutinothoemativeet ur e o

X Requirements
A Possible
A A possible sequence of events, not extremely unlikely
A Internally consistent
A E.g. Price level, investments, politics
A Relevant

A E.g. Difference between scenarios for a generator and a grid
company

A TSO: Demand for transmission capacity in the future
X Scenarios are presented and discussed with external stakeholders
X Scenarios facilitate organisatorial learning
A Raise consciousness/awareness
A 1dentify possililities and threatts
A Common understanding of realities and challenges
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Long term planning:
Why scenario analysis?

x The investment decision is difficult
A The future is uncertain

A Investments are costly, irreversible and live for 40 years or more
A Lead times are 5-10 years

x  The scenario technique is a way to deal systematically with
uncertainty

A We cannot study all possible combinations of future events

A Obijective: Group relevant uncertainties together in scenarios

hoping to catch the most important challenges to the grid in the
future

A In general: Background for strategic decisions
A That means for a TSO: First of all investment decisions



Statnett

Long term planning:

Statnettodos scenari os f or 20

Wind power & Export & exchange
consumption growth:

Total cons. growth: 24 TWh Total cons. growth 13 TWh.
New prod.: 33 TWh, New prod.: 28 TWh

Hydro + 12 TWh Hydro + 17,5 TWh,

Wind + 19TWh Wind + 6 TWh.

Net export 9 TWh Net export 15 TWh

Stand still

Low global growth with low fuel prices and
insignificant initiatives in climate policy
Hydro + 3 TWh,

Wind + 2,5 TWh.

Net export 0 TWh

01.03.2010 17 /
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Long term planning:

The scenarios (aggregated)

Changes from 2008, TWh
Scenario Poﬂ\:eﬂr':m?_l:}?];m Standstill forventning Fowzgrﬁing

Petroleum ind. 5.2 6.1 3.9 6.2
Power int. ind. 31.2 2.8 3.2 3.2
Pulp & paper 6.0 -2.0 -2.0 -2.0
Households, services and small ind. 82.8 55 19 4.7
Boilers/District heating 4.0 1.0 0.5 1.0
El. cars/plug in hybrid cars/othet transport 0.0 1.0 0.5 1.5

Total consumption 129.2 14.4 24.8 13.0 7.9 14.5
Wind onshore 1.1 2.0 13.0 4.5 2.0 6.0
Wind offshore 0.0 0.5 6.0 1.5 0.0 3.3
Hydro - small scale 123.4 1.0 6.0 7.5 5.0 6.0
Hydro - USR and new 0.5 3.0 4.0 2.0 3.0
Increased presipitation 2008-2025 0.0 0.5 3.0 6.0 1.5 3.3
Bio/chp/div thermal 1.0 1.0 0.0 2.0 1.0 15
Gas turbines/Gas CHP 3.4 8.7 2.4 2.4 2.4 2.4

Total production 128.9 14.2 334 27.9 13.9 25.6

Power balance -0.3 -0.1 8.6 14.9 6.0 11.1
Interconnectors from the southern part of Norway, MY 2300 5600 7000 2300 3700 4
Qil price, $/fat 35 85 120 65 70 )/
Gas price, $/MBtu 4 9 13 7 7
Coal price, $/tonn 50 75 110 80 80
CO2 emission price, EUR/Tonn 15 25 35

25 25
A i
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Long term planning:

Norwayi from power deficit to power surplus

X

National surplus in a year
with fAnor mal pr

A still regional imbalances

Power surplus and relatively
low power prices facilitates:
A New profitable interconnectors

A Increased industrial
power consumption

In the future, Norway will have lots of surplus power and regulating
ability; - two important export commodities requiring export capacity

Large challenges for grid development both domestic, and abroad

01.03.2010 19 /



