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Introduction Hochschule Ulm
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Introduction Hochschule Ulm
Private Household Today S
D
ESP

Energy Bill 2010

Cost: 758 €

Energy: 3.500 kWh
Last Year: ESP

Photovoltaic 2010

& Cost:  -1.307,67€

Energy.: 3.353 kWh

Foto: Bausparkasse Schwibisch Hall / Lorenz-Behdlterbau




The basics of energy economics Hochschule Ulm

Balancing Supply and Demand A
g Supply I

Quarter hourly
forecast of supply
for all power input

= Quarter hourly forecast
of load profiles for
each single client

= PV, RE, DRE
are a negative load

= Solar power forecast
has to become as
precise as load
forecast

= Differences between
supply and demand
have to be matched
with backup power

There is only a monetary value of electricity when its needed
This has to be respected also by solar electricity!
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The basics of energy economics anhSCE\ule Ulm
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Power [Watt]

The value of Photovoltaic Solar Energy Hochschule Ulm

Private Household with Photovoltaic [ESEA
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Energy [kWh]

The Value of Photovoltaic Solar Energy

How much Demand is covered by Solar
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The Value of Photovoltaic Solar Energy

Hochschule Ulm

Measured Load Profiles 2010 S
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—— Average load (150 households)
> Direct use of PV
—o- Residual load of average household
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—— Photovoltaic system
—— Surplus PV fed into grid
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The Value of Photovoltaic Solar Energy

Monetary Valuation of Load Profiles

with EEX Prices

Hochschule Ulm
A
EN

EEX [€EMWh] 2005 2006 2007 2008 2009 2010
Average EEX price 460 508 380 659 389 417
Cost of load m 47 552 44 T4 45 43
Value of PV W 56 658 439 831 450 477
Value of direct use 23 624 435 796 444 469
4 PV surplus energy 8 617 442 80 454 481
L Costofresidualload ™ 480 503 417 658 412 419
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Business Models - Case 1 Hochschule Ulm

Utility Photovoltaic Tariff A
D

Photovoltaic System

Power 4 E}/yvgarl 4000 » 1/3 direct use, _rfeduces energy bill
kWhiyear » 2/3 sales to Utility
33% EEX value 0,05 to 0,08 €/kWh
0,25€/Kyvh » Average value 11,6 ..13,6 ct/kWh
66% | 66% » Option: Add on for “green electricity”
0,05..0,08 €/kWh 4 0,25€/kWh

Utility Advantage

» Load profile of residual load is cheaper
» Average Saving 7,32€ / household

» Saving = 15% of average profit

» Strengthening customer relationship

\
V)

NP

Today'‘s Real Value of Photovoltaic: 11,6..13,6 ct/kWh
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Business Models — Case 1 Hochschule Ulm

Increase Direct Use S
)

9000

: |
B Load
I Surplus

4000

70

I Direct use

‘ 6000 \F
)

» Shift load » Shift solar energy to » Use solar energy
to solar time the time of load also for heat demand
» Washing with solar » Store surplus energy » Connect PV to heat
Is cheaper into battery pump
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Business Models — Case 2 Hochschule Ulm

,Load Shifting in the Industry... g}“@
..1995" [N

» Trautwein GmbH
» Thermoforming of bathtubs

» with photovoltaic power

Leistung [kW]
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Business Models — Case 3

Decentralized Energy...
...needs Local Markets

Power 4 kWp
4000 kWhlyear

4000 4000

kWh/year kWhlyear
33% 33%
0,25€/kWh | 0,14€/kWh

66%
0,25€/kWh 4 4
il 33% 66%

0,05€/kWh 0,25€/kWh

Gssay

[ I
{ I
\ ]

~

N

Sell to your neighbour
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Business Models — Case 3

- \
Decentralized Energy... %- r’;q
...needs Local Markets DN
Power 4 kWp
4000 4000 kWh/year 4000 4000
kWh/year kWhlyear kWh/year
66% | 1 A
0.25€/kWh T 6696 33% | 66% 33% |66%
0,14€/kWh 0,18€/kWh |0,25€/kWh 0,18€/kWh |0,25€/kWh
[ ‘::j\\
NERES7) ,
66% Photovoltaic Local Energy market
» Higher value of energy » Cost reduction 10...20%
» Avoided distribution loss » Long term price security
é(;tlztg]rt].fu(iggfarae;czzgz Heat Engines and Environmental Protection > Chance for new Serv|ces .

Hochschule Ulm

Conclusion (A
)N

» Standard load profiles are no longer useful with direct
use of solar energy

» For the valuation in monetary terms of load and
supply we need to know the real load profiles

» The value of today’s photovoltaic solar energy is
12..14 cent/kWh

» Decentralized power systems need local markets

» In alocal markets the value of photovoltaic solar
energy is 15..20 cent/kWh

Photovoltaic systems are able to become a cost

effective energy source in the energy market
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Hochschule Ulm

Outlook — Energy Meteorology A
DY

Investment
decision

Load shifting
demand side
management

Sell or store ?

Energy meteorology
10th Int. New research field to make use of RE

Balatonfiired May 20 19
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