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tvarvetenskaplig med forskare fran vitt skilda discipliner

kombinerar tillampade och teoretiska, samt kvalitativa och
kvantitativa, angreppssatt

nara samarbete med industrin och andra universitet

fokuserar huvudsakligen pa anvandarperspektiv pa smarta elnat
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Ett smart elnat blir aldrig smartare an sina anvandare!

...0ka kunskapen om elkonsumenters and prosumenters roll i realiseringen av
visionen om smarta elnat; fokuserar framfor allt pa flexibilitet i anvandarledet,

men aven anvandarperspektiv pa decentraliserad elproduktion, energilagring
och elbilar samt darmed relaterade produkter och tjanster
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Det yttersta malet med projektet ar att bana vag for en snabb och kraftig 6kning
av andelen mikroproduktion med solceller i det svenska energisystemet.

Det dvergripande syftet ar att - med utgangspunkt fran prosumenters behov -
utveckla och testa andamalsenliga affarsmodeller och IT-tjanster som bidrar till
en realisering av detta mal.

@Energimyndighefen 1Q Samhallsbyggnad
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Projektet genomfordes inom ramen for ett nara samarbete mellan

« avdelningarna Industriell teknik och Fasta tillstandets fysik pa
Institutionen for teknikvetenskaper

 Institutionen for psykologi
» Green Leap pa KTH
« samt ett stort antal foretag

s: ’ E Trggg{g}.‘mator pojkarna

DEN LOKALA KRAFTEN

SVENSKA
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ETT FORETAG | SHE-KONCERNEN
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antal prosumenter

Vem blir prosument?

early majority:
miljo- och klimatmedveten
medelklass

early adopters:
kopstarka, tekniki
medelalders ocha

tid
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Benagenheten att investera i solceller

« ar mattligt beroende av ekonomiska faktorer i den meningen att
forvantningarna pa positiva ekonomiska konsekvenser ar laga

« har inte nagot samband med elkonsumenternas energirelaterade
medvetenhet och kunskap

« arrelaterad till en kansla av moralisk forpliktelse att bli prosument

« ar storre bland dem som har uppfattningen att hindren for att
investera i solceller ar overkomliga
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insikter fran forstudien

att "spara i ladan” ar attraktivt

(]
83

« el ar en’icke-fraga” for de flesta

g « gamla myter och forestallningar om solceller lever kvar

« alla vill vara en miljo-hjalte, till en viss grans

* manga avskracks av den initiala kostnaden
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‘ringar pa vattnet-effekter”

5,457

>/057 4,743 4,693

2010-11 2012-13 2014-15 inga solceller

medelvardet av respondenternas egen skattning av sitt energi-, miljo- och klimat-
relaterade beteende. Staplarna representerar prosumenter som fick bygglov for
solceller vid olika tidpunkter och elkonsumenter som inte har solceller
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Igar producerade dina
solceller 10% mer an
vad din TV forbrukade.
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Ett par veckor senare...
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om de dr néjda. Det kan vi gora
innan vi tar hit nagon.

Det star har att man kan kontakta /
befintliga solcellskunder och fraga l \
* g
_—— o, -
- \/ 1/ =/ =
¢

Vi behéver inte gora nagot..
Planboken mirker ingen skillnad...
Ska vi tacka ja till en konsultation?

~ < G
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Erbjudande om solceller

Avbetalning
solceller

) | elrdkning
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Hej vi ser hir i Lokal energis
referenslista att du skaffade
solceller via dem. Stammer det
som de sager att...

Hantverkarna var superduktiga! Lokal
Energi fixade allt hela viagen.

A ///
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Baserat pa ert sollige och
storleken pa ert tak beriknar jag
att ni kommer sidnka er konsumtion

fran nitet med ca 35%

& =V Lokal energi
> L AB
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Undrar hur mycket el solcellerna kan
buffra upp at oss i vinterbatteriet

under sommaren? Det ska bli kul att
ga iniappen di och di och kolla...
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Ett par manader senare...

Era solceller har buffrat upp 60 % av
er forvantade vinterkonsumtion av
el i ert solbatteri.

~
Dela pa facebook J
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”appen”
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prismodellen

 kombinerat elhandels- och elnatsavtal
« fast manadskostnad for lagring av den egenproducerade elen

« fasta manadskostnaden ar baserad pa elhandels- och elnatsbolagets
forvantade kostnader for nettodebitering pa ars-basis

« berakningen av den fasta kosthnaden omfattar foljande faktorer:

- elhandelsbolagets inkomstbortfall/extra intdkter som beror pa prisskillnaden mellan tid-
punkterna da elen producerades och konsumerades

- energiskatt for den nettodebiterade energimangden

- skillnad i 6verforingsavgift och natnytta for den energimangd som "nettodebiteras” under aret
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prismodellen forts.

Den fasta manadsavgiften for virtuell lagring beror pa den installerade
effekten enligt tabellen nedan.

Kostnader for virtuellt batteri (nettodebitering) inklusive elhandel, elnat och energiskatt

Installerad effekt Fast manadskostnad

5 kW 92 kr
8 kW 201 kr
11 kW 316 kr

15 kW 476 kr
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Det dvergripande malet ar att ka egenanvandningen av solel i ett
mikronat i Fjaras.

Det Overgripande syftet ar att utveckla en prismodell och en
kommunikationsplattform som bidrar till realiseringen av detta mal samt att

utveckla en modell for bedomning av de miljorelaterade konsekvenserna
av lokala energisystem med solelproduktion och energilagring.

@Energimyndighefen SamspEL
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Projektet genomférdes inom ramen for ett nara samarbete mellan

 Institutionen for teknikvetenskaper
 Institutionen for psykologi

« KTH

* RISE Interactive

EKSTA

Kungsbacka

ferroamp m=e=
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* 4 hyresfastigheter

« aldreboende

e gruppboende

« forskola

» fastighetsskotarkontor

» laddstolpar
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passivhus
likstromsnat
solceller
energilagring

narvarme
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* intervjuer

« enkatstudie

* spontan dialog

« analyser av system-data

* bradspel
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energiprofiler

natenheter .
o0

lagringsenheter

solenheter
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Current Model

FAKTURA

FAST AVGIFT, NAT FORBRUKNING | 127 KR

(per ménad)

FORBRUKNINGSEL, RORLIG AVGIFT: | 220 KR
(1.25 kr/kwh)

FORBRUKNING 173 KWH
ATT BETALA | 327 KR

ON OFF eller MITTEMELLAN
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Problem

REALITY PRICE:

1.60
1.50
1.40
1.30
1.20
1.10

Avg. Price (SEK/kWh)

1.00
0.90
0.80

Price Comparison

---------IIII
01 02 03 04 05 06 07 08 09 10

== Monthly Price

Costs vary by the hour!

Not constant!

11 12 13 14 15

=

X

ON OFF eller MITTEMELLAN

17 18 19 20 21 22 23 24

I Hourly Price

TENANT'S PRICE:

1.25 SEK/kWh
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A ‘ B:

. . Uses electricity mostly
Uses electricity mostly
around noon when there
around 5-7PM when the

. is solar energy and the
average hourly price s average hourly price is
1.65 SEK/ kWh

1.00 SEK/ kWh

Under the current
model, if they both
use the same amount
of energy they pay the
same price!
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We propose three
options!

3

Proposal

X
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Hourly Pricing
(Base Case)

O O

Time-of-Use Pricing Seasonal Time-of-
Use Pricing
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Adopt hourly price that reflects the
lower cost of electricity when there

is solar energy A
ll!!l,l Hourly Pricing

Uses electricity mostly
around noon when there
is solar energy. Pays
cheaper prices during
those hours

A:

Uses electricity mostly
around 5-7PM . Pays
higher prices during

those hours
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Peak Hours: 17-19 Solar Hours: 11-13
*Hours are arbitrary, just for example * Hours are arbitrary, just for example

Users pay 1.5 x Users pay O x

hourly price hourly price

during peak hours during solar hours
Extra payments enter Reserve used to offset

reserve solar hour costs
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Time-of-Use

FAKTURA A

FAST AVGIFT | 127 KR

(per manad)

FORBRUKNINGSEL | 260 KR

*based on hourly prices

PEAK PERIOD SURCHARGE | 120 KR

Additional charge for peak period usage
(17-19)

FAKTURA B

FAST AVGIFT | 127 KR

(per manad)

FORBRUKNINGSEL | 210 KR

*based on hourly prices

SOLAR PERIOD BONUS | -80 KR

Bonus rebate for solar period usage

(11-13)
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Peak Hours: 17-19 Solar Hours: 11-13

*November-January * June - August
*Hours are arbitrary, just for example Hours are arbitrary, just for example

Users pay 1.2 x Users pay O x

hourly price hourly price
during peak hours during solar hours
Extra payments enter Reserve used to offset
reserve solar hour costs

*Seasonal Pricing only
applies in specified
seasons, with a lower
peak surcharge
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FJARAS ENERG
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FJARAS ELPRISER
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assess the environmental performance of the micro grid in Fjaras
from a life cycle perspective

assess the environmental implications, over explicit temporal and
spatial scales, of adding the micro grid in the Swedish utility grid
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Generation mix in each bidding
area (GWh)

1541 239

SE1
(Luled)
5859
SE2
(Sundsval)™
5571 5376
8315&‘
SE3
(Stockholm)
65923
.Fjaras
\ SE4 1235%& 1017
5y (Malmé) -
SKTHE
oy giﬁ:é:ﬁ o Nuclear = Hydro Wind

0 o = Thermal Solar m Unspecified
e .
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 life cycle assessment of the micro grid in Fjaras

« estimation of hourly emission factors (kg CO2-eq/MWh) for the
electricity use in SE3 using

— an average approach: assumes that a change in demand is met by the average
contribution of all power plants to the grid

— a marginal approach: assumes that the power plants operating at the margin are
more likely to adapt their production in order to respond to that change in demand

« comparison of the emission factor of the micro grid with the emission
factors of electricity use

« sensitivity analysis by assuming that there is similar micro grid in SE4

e
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Emission factors of generation technologies (kg CO2-eq/MWh)

v/ .'

Hydro Wind
The emission factor (EF) of the micro grid in Fjaras is significantly
lower than the one of fossil-based generation technologies, but higher
than other renewable energy technologies and nuclear energy.

Nuclear Solar Biomass Fossil gas Fossil hard Fossil oil

coal
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« The average emission factor (AEF) of electricity use in SE3 is always lower
than the EF of the micro grid.

« The AEF of electricity use in SE4 is usually lower than the EF of the micro
grid except for the first hours of the day during the winter, spring and summer.
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* The marginal emission factor (MEF) of electricity use in SE3 fluctuates
during the day, but is always lower than the EF of the micro grid.

 The MEF of electricity use in SE4 fluctuates during the day and often is
significantly higher than the EF of the micro grid.
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The operation of the micro grid in Fjaras cannot provide greenhouse
gas emission savings as it replaces electricity with low carbon footprint.

However, the environmental performance of a similar micro grid system
in SE4 would be significantly better.

In general, there is no scientific consensus on whether to use the
average or the marginal approach for this type of assessments. This is
why the assessment was performed with the two approaches.

The conclusions of this study are applicable only in the short term.
Potential changes in the electricity system in the long-term (e.g. phase-
out of nuclear energy) could change significantly the emission factor of
electricity use in Sweden.
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Vad ar en rattvisande "miljo-signal™?
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