From tightness to flood — price
forecasting Iin exciting times
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Thomson Reuters

Point Carbon was acquired
by Thomson Reuters in
May 2010

* From October 1 this
year, Point Carbon
became fully integrated
iInto Thomson Reuters

e Point Carbon will
continue as a product
name

« Thomson Reuters is the
world’s leading source of
intelligent information for
businesses and
professionals
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DEVELOPING ECONOMIES.

Strategic acguisitions expand our global reach and extend our capability in key areas - in 2010, about
half of our acquisitions were outside the US with an increasing focus on opportunities in rapidly
developing economies. These companies bring strong brands, Intellectual property, new customer
segments, data assets, analytical tools, news and content, solutions and critical services 1o our portfolio of
businesses, broadening and deepening our offering to customers across professions and around the

globe.
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A very special hydrological year

Since January the

: Hydrological balance
hydrological balance has

improved by around 60 ”

TWh in the Nord Pool area 10 /J‘
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The HBV model

 Hydro model on 16 areas in Scandinavia
Also models for Switzerland, Austria,

France, Germany & Italy o
 Hydro dominated market o
« Uses precipitation and temperature :os

forecasts as only input 8 e
« Model result in GWh, updated 2 times R

daily on EC weather forecast and 4 times o

GFS o s
e Main input to the medium term price °:

forecast model — SDDP
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Historical Hydrological balance 1981-2011

GWh

Hydrological balance = NASDAQ OMX (Nord Pool)
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Hydrological balance — NASDAQ OMX (Nord Pool)

Hydro Summary Nord Pool Hydro Balance Forecast

07 08 09 10 Chg| 12

Oct Oct Oct Oct Prey
Hydro Balance Today b=
Last Actual 95 87 98 § 11 4o
Hydro Balance Last Day =
in Forecast = 9
EC12 Ens Mean 125 139 119 111 0.1
EC12 Op 124 120 109 93 04 2
Hydrological
Parameters 7 ~Waon 03 [Mon 10 [Mon 17
Snow and soil, TWh 171 162 173 . 1.2 .. Oct 2011
Inflow, GWh 1024 945 777 L qgg| T Actual e ECO0 Op 10 Ot
Eff precip, GWh 858 8 1945 . qgg3 ~ ECOOEnsMean == EC12 Op 10 Ot
Hydro temp, °C 44 22 04 Y e
10 Oct 2011 23:31:28 CET 10 0ot 2071 22:31:28 CET
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A normalization ahead? October to December
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Problem characteristics

Hydro producers may move supply
from a delivery period with 4
surplus to a delivery period with
scarcity

- : spillage

Hydro producers’ incentive:

« Allocate their water to the replaces
expensive hours = the water is generation
priced according to what
(thermal) production it will —

rationing
replace R
time

Equivalent to minimize total cost
of the thermal generation that is
required to cover demand
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SDDP hydrology modelling

® o « 16 hydrological regions
@ no:

® — 11 regions in Norway
:EE — 3in Sweden,
2:3; — 1in Finland
e * Inflow:
v — 75 inflow scenarios generated
o = from HBV modelling system
S s used for the first months
o — Thereafter historic inflow series

1981-2005
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Other supply and exchange

Complete stack for the Nordic region

Coal
Gas

Oil
CHP
Nuclear
Wind

Using forward curves for fuel prices

Import/export outside Nord Pool

Direction determined by price difference

Using forward curves for EEX and APX
— Any risk premium in Continantal power prices is adopted
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Splitting of reservoirs following level of regulation

e Within each of the five
Norwegian price areas we have
made 3-4 synthetic plants made
up of groups of actual plants
ranked by level of regulation

e In this way we can model a
situation with different reservoir
levels in short term, seasonal
and multi-year reservoirs

* Nevertheless, a model with
agregated reservoirs will always
have better control than a
system with 600 different
reservoirs
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This week’s SDDP forecast - input

* Lower hydrological balance, but

revision of inflow target series Hydro balance last week and this, TWh
leads to a higher net inflow . :
target 2 §

e Significantly lower Continental o : " JV
power prices, especially during I S — = A -
the coming winter . SN : ST

 No major changes in outages

German prices, €/ MWh

48 . . i h i i
Q112 Q3-12 Q1-13 Q3-13 Qi-14 Q3-14
weekly
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SDDP system price forecast

 The increased net inflow leads to a general drop in prices
« However, as we have done a major model revision this week, we

are cautious when making conclusions

 From a fundamental point of view, both the front month and front

guarter could be on the low side

SDDP System Price Prognosis

CEST Nov 2011
System Price

SDDF Mean 427
Change -25
Nord Pool Close

Lastclose 44 5
Percentiles

10 Percentile 424
25 Percentile 428
Median 431
75 Percentile 434
90 Percentile 435

11 Oct 2011 11:25:11 AM CET
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SDDP system price forecast and reservoir level
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System Price Prognosis
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Norway area price forecast, €/ MWh
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Scenario run: Cold and warm winter

* |In order to assess the upside

and downside risk we have run System price forecast, scenario run
two scenarios: 75 . .
| | | —wai-2011
. 3 OC Warmer Jan _ MarCh 70_””5 .............. .............. .......... . ; gj}_gg}jlu%\gin;iqgnd_
: : : T did
° 3 OC Colder Jan _ March 85_ .............. .............. Ii.l:’l:‘: ...... .............. :.'I:’;ll ...... ...... .

e 3°C equals roughly 2400 MW
load in the Nord Pool area

« Everything else is equal to the
original run, including water
values before the scenario
simulation

e Warm: Q1 mean down €0.8/MWh o
« Cold: Q1 mean up €1.4/MWh Q12 Q32 Qie Q313 Qi-4 Qa1
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Scenario run: Area Price forecast

weekly. pri.lot. Norway2 weekly.pri.lbt.Norway3
o0 T T T T T T 90 T T T T T T
: : : B W41-2011 : : : : - W41-2011 :
W41-2011updemand : : : : W41-2011updemand

. " : : : N o
amand N N B ~OWN armand

d

d d

waakly pri.lbt.Norway 1

90 . . . . . :
: : : e W 412011
: : : : W41-2011updemand
80 _.. .......... ._W41_.2011d(?Vndul"a”d

N I i i i i i 0 i i i i
Q112 Q312 Q1-12 Q313 Qa1-14 Q3-14 Q113 Q3-13 Q1-14 Q3-14
woakly waakly
waekly. pri.lbt. Norway4 weekly. pri.lbt. Norways
T

a0 T T T T T T I 110 T T T T T

: : : Wa1-2011 :
e W1 =201 1updemand .. ||
e W41-2011 giwn omand

20

Qi-12 Q3-12 Qi-13 Q3-13 a1-14 Qa-14
weakly

pri

20

20

i i i i i
Q1-12 Q3-12 Q113 Q3-13 Q114 Q3-14
wookly weokly

1 1 1 1 1 1
Q1-12 Q3-12 a1-12 Q3-13 Q1-14 Q3-14

THOMSON REUTERS

POINT CARBON




Scenario run: Reservoir forecast, Norway

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

POINT CARBON

weekly.res.Ibt.nor
A e e - -
L - T P m—— ng1.—2[].1.1updemaﬁnd...:
u P N i VW41 - 2011 1downdem§;wf'

e e [P AR e I e

- EEEEEEEEEEEEEEEEEBEEEEEEEEEEEEEEEEEEE ... e ..

| ] ]
Q1-12 Q3-12 Q1-13 Q3-13 Q1-14 Q3-14
weekly

THOMSON REUTERS



Conclusions:

a) Very volatile hydrology this year
b) Prices around SRMC coal this winter
c) Little risk even with quite cold winter

POINT CARBON



	From tightness to flood – price forecasting in exciting times
	Thomson Reuters
	A very special hydrological year
	Lysbildenummer 4
	Lysbildenummer 5
	Lysbildenummer 6
	A normalization ahead? October to December
	Problem characteristics
	SDDP hydrology modelling
	Other supply and exchange
	Lysbildenummer 11
	Lysbildenummer 12
	Lysbildenummer 13
	Lysbildenummer 14
	Lysbildenummer 15
	Lysbildenummer 16
	Lysbildenummer 17
	Lysbildenummer 18
	Conclusions:��a) Very volatile hydrology this year�b) Prices around SRMC coal this winter�c) Little risk even with quite cold winter

