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Existing research investigates... azﬁ Enginesring

... PV bill savings under net-metering (parghouth et al., 2011, 2014, 2016a; Eid et al., 2014)

... Cost-recovery with an intergrated utility regulation policy (parghouth et al.,
2016b; Costello & Hemphill, 2014),

... Distribution effect with some static attempts (gid et al., 2014)

Research questions:

1. Whatis the impact of variants in grid tariff designs on the diffusion
of solar prosumers?

2. What is the distribution effect arising from solar prosumers?
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Solar prosumer concepts

Prosumers
Self-consumption: 30-35%
Peak demand: No reduction

Storage prosumers
Self-consumption: 35-75%
Peak demand: 30% peak reduction

L' Weniger et al., 2014
[21 Santos et al. (2014, p. 259)
Blveldman et al. (2013
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Subgroups for:

SFH: Single-family house
MFH: Multi-family house
CC: Commercial customer
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feedback loops for...

= Costrecovery

= |nvestor-roof match

total distribution grid costs

= Peer effect /’/\net deman\

. indicated tariff
= Scarcity effect

E storage
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Empirically based investment decision an'\‘} Enginesring

perceived utility per ]
decision option « Base share of investors: 57%

(Balcome, 2014)

effect of cost of capital  Payback period as financial
peer effect criteria & Tolerance for payback
period (Ebers & Wistenhagen, 2015)

- 2types of investors: green (31%)

- perceived utility by / and economic investors (69%)

motivational effect from  green investors
self consumption (Ebers & Wiistenhagen, 2015)

perceived utility by

BeonoMmic investors Motivational effect from self-

consumption (korcaj et al., 2015)

tolerance payback
period green investors

« Effect from investment volume
(Ebers & Wiistenhagen, 2015)

perceived tolerance for payback period

payback period
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* Increase of grid costs after 2016: 3%/a (Swiss Federal Council, Botschaft zur ES
2050, 2013: Increase of grid costs: 3-10%/a).

« Retail electricity price after 2016: 9.78 Rp./kWh

* Feed-in tariff for PV after 2016: 9 Rp./kWh (+ 5 Rp./kWh for certificate of
origin)

« Technology learning curves: PV 4,4%/a (agora, 2015), batteries drop to 140

CHF/KWh in 2030, then constant (IRENA, 2015)

« Population and consumption: Model assumption no growth
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 Model development as part of a project with BKW
(Swiss utility company)

N BKW

- Structural and behavioral validation with experts from
BKW and the participants of the TREES workshop
series @ZHAW

- Statistical validation and calibration with 5 cases:
BKW supply area, Frutigen (rural area), Wohlen (agglomeration),
Ostermundigen (urban area), Bavaria (different policy setting).
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TREES Workshop series: Ulli-Beer, KubI|
@ Zapata et al. (2017)
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Application context: BKW supply area

(1) “Switzerland” (2) “Capacity tariff”
- Volumetric Capacity

Net purchase and sale Net purchase and sale

Investment grant for PV of 30%  Investment grant for PV of 30%

/If you are interested in the effects of: )
- Net-metering

- Flat grid tariff

- or consumer group specific results

- or adjustments of prosumers’ optimization behavior

@ ... read my paper ©. Vi
SCCER CREST w 9
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Clearly less PV installations under the capacity tariff and also
the total self-consumed power is lower, despite additional \ \ i/ _
storage. b
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Results: Distribution effect in 2050

Distribution effect per consumer in 2050
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® Prosumer

Capacity tariff

m Storage prosumer
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In money terms: For one grid consumers in the
year 2050 this makes:
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- “Switzerland”: 13 CHF/year \\ ‘ ,’

- “Capacity tariff”: 0 CHF/year “\\{
\ /
v
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Results: Increase in grid tariff due to Schaol of
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10%
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“Capacity tariff”:
Despite perfect
cost-causation, the
grid charge
increases as
storage prosumers
reduce their peak
demand.
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1. Distribution effect is only moderate (for the policy setting
of Switzerland). The distribution effect should not overly

dominate discussions!

2. Emphasis should rather be on whether the grid tariff design
Incentivizes an efficient and sustainable power system,
such as investments into solar power, low connection size.

3. Vision: Grid tariffs should consider which grid infrastructure
IS needed to transfer the power to the consumer.
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Kubli, M. (2017, forthcoming). Squaring the sunny circle? On balancing distributive
justice of power grid costs and incentives for solar prosumers. Under review at Energy
Policy.
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Ulli-Beer, S., Kubli, M., Zapata, J., Wurzinger, M., Musiolik, J., Furrer, B., 2017.
Participative Modelling of Socio-Technical Transitions: Why and How Should We Look
Beyond the Case-Specific Energy Transition Challenge? Systems Research and
Behavioral Science.

Kubli, M., & Ulli-Beer, S. (2016). Decentralisation dynamics in energy systems: A
generic simulation of network effects. Energy Research & Social Science, 13, 71-83.
doi:http://dx.doi.org/10.1016/|.erss.2015.12.015
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