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TIMES DK phase 1
Structure and some first results
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Danish Energy Agreement =
- March 2012
A50% wind power in 2020
ANo fossil fuels for power and heat  production in 2035
AbFossil independent o0 in 2050
ADevelopment of a general equilibrium model for modelling the
energy system and societal economics to identify efficient
policies and regulation measures
U The work runs to 2015
U TIMES was chosen as tool for modelling the energy system
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DTU
Some focus areas from TIMES -DK =
1. Time slices that catch intermittency in the energy system
=>Time slice Tool checking for critical situations
2. District heating expansion potential
3. Heat savings potential
=>The tool used for analysing 2. and 3. is a Heat Atlas
I Technical University of Denmark
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Heat atlas analysis of expansion of district

0T Techn

heating and Energy Savings
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Heat atlas analysis of expansion of district
heating
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Annualized investment costs (DKK/KWh)

Cumulative potentials and anualized costs of DH expansion
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Heat atlas analysis of heat savings in oy
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Aggregated heat saving potential
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[T 06 Building age: 1930
] Building type: office/public
") Building area: 70 —aporegated
T Type of heat savings: Wall, lev
c Achieved savings: 31.5 MWh per year
m y Iy costs of heat savings: 0.193 EURKWh
— 04 || Building age:1937
[]
c uilding 2
- ype wvings: Windows, level 2
o e 135 MWh por v
] Discounted yearly costs of heat savings: 0,053 EURKWh
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Time slices

Want to

A Catch the critical periods
A Have a low number of time slices

A Model a system with high share of intermittent

renewable power production.

Working thesis:

If we capture the most critical combinations then we
can minimise the problems of modelling intermittent

in relatively few time slices.
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Time Slices
Critical combinations :
1. Wind High, Power demand low
2. Power demand High, Wind Low
3. Peak PV
4. High heat demand , high wind
ETE Technical University of Denmark ’
oy

Time profiles , normalised hourly energy values,

—Power demand

hour 1-260, 2011 —Heat demand
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For each orofile the hourlv enerev values over a vear are summing uo to 1.000.000
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Time Slices
Ending up with 4 timeslices

AA: Wind High, Power demand low
AB: Power demand High, Wind Low
AC: Peak PV

AD: Rest

The combination OHigh heat de
productiono is |left out, bece
left for this group, after taking out the other

combinations.

Technical University of Denmark
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. . DTU
Time Slices =
spRing Summer Fall Winter
Work Day  Non Work day
A A Chronology
A DCB A DCB
SWDA SWDD SWDC SWDB = 32 Time slices
_' i | Technical University of Denmark
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Finding the threshol ds gm
- Again using the profiles

Power Heat PV Wind
Level Season demand demand

2 R 1.1 1.7 45 1.8
S 0.9 1.7 45 1.8

F 1.2 1.7 45 1.8

W 1.2 1.7 45 1.8

1 R 0.75 0.5 0.5 0.5
S 0.75 0.5 0.5 0.5

F 0.75 0.5 0.5 0.5

W 0.8 0.5 0.5 0.5

Relative toannualaverage.
High: If Value > Level 2; Medium: Else If Value > Level 1; Low: else
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Analysing the thresholds

i

Average hourly energy demand or production in timeslices ® Power demand

m Heat demand
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= Wind
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Power Heat ’
demand | demand A e
Yearly max 180 284 796 264

Adjusting the thresholds comparing values for average hourly energy demand
and production in the time slices with max. from the time profiles
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Size of time slices
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Average Power Production per hour by timeslice and by fuel for 2010
10,000
A:Wind High, Power low
D: Rest I
8000 1 I C: Peak PV
B : Wind Low, Power high
|

= Biogas ® Biomass, Crops, Straw, Wood ™ Natural Gas m Geothermal

u Hydro W Orimulsion, Heavy Fuel Oil, Diesel mpPv m Coal and Peat

® Uranium W Wave m Wind Off-Shore = Wind On-Shore

m Waste ® Exogenous Export to DE w Exogenous Import from DE m Exogenous Export to DE New

® Exogenous Import from DE New ¥ Exogenous Export to NL ™ Exogenous Import from NL W Exogenous Export to NO
Exogenous Import from NO u Exogenous Export to SE w Exogenous Import from SE Endogenous NET imp-exp DKW
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