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Background of this talk

Prosumage of solar electricity: pros, cons,

Our recent article in EEEP (2017) and the system perspective

WOLF-PETER SCHILL*" ALEXANDER ZERRAHN.® and FRIEDRICH KUNZ*

* Qualitative discussion of prosumage from an

ABSTRACT
. . Wir exameine the role of | ge of solar electricity, Le. PV selfgeneration cont-
e CO n O m I C p e rs p e Ctlve bined with distributed storage, in the context of the low-carbon energy transfor:
metfeons. Fivst, we devise a gualftative account of argumenis tn fiavor of and against
froswmeage. Second, we give an overview of prosumeage in Gennany. Prosimage
. . . . will likely gain momentum as sufiport payments expive for an increasing share of
[ ] D e S C rl pt I O n Of G e r m a n S It u at I o n PV capracities after 2020, Third, we model possible system effects in a German 2035
seenario. Prosumeage batteries allow for a wotable substitution of other storage fo-
cilities only §f fully available for market intevactions. System-friendly operation
wenided also belp limiting cost increases. We condude that policymealers sbowld not

° Qu antitative i | | ustration Of se | ecte d sy stem effe cts snmecessarily restrict prosemege, bt consider system and distributional aspeds.
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How it may contribute to this seminar
* Prosumage as a potentially important driver of change in the electricity sector

e Qualitative reasoning: what drives individuals (and some policy makers) to go for
prosumage?
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PRO-SUM-AGE und prosumagers

How we define PRO-SUM-AGE
* PROduction of renewable electricity (PV)
* ConSUMption of self-generated electricity
e StorAGE (batteries) to temporally align supply and demand

Curtailment
| | Prosumagers
’ Direct self-consumption
e * produce their own renewable (PV) electricity at
installation Storage .
loading tlmes’
- _ e draw electricity from the grid at other times,
feed-in
Storage storage orage o« . .
;o(-.dmg%iom S il 8 * feed electricity to the grid at other times,
the market L ', prosumagers
,I",?';o?gti dchasin * and make use of battery storage
Marktbezug
Source: own illustration
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Pros and cons of prosumage from an economic perspective

Pros and cons depend on the perspective

* Prosumagers and consumers
* Incumbent industry, new industry, service providers

* Electricity system, system operators

Arguments in favor of prosumage Arguments against prosumage

Efficiency losses
Distributional impacts
Rebound effects

Consumer preferences
e  Participation and acceptance of energy transformation
Lower and less volatile electricity costs
Activation of privatecapita Policy coordination and path dependency
Flexibility, sector coupling, and energy efficiency Concerns about data protection and remote
Distribution grid relief control

Transmission grid relief

Increased competition

Local benefits

Political economy and new institutional arguments

4 Prosumage of s‘olar electricity . NZIITI BERLIN
Wolf-Peter Schill, 6th European Energy Forum, Paris, May 22, 2017



2, Pros

Arguments in favor of prosumage

e  Consumer preferences

Consumer preferences
* Preferences for local renewable energy solutions or self-generation (IEA 2014)
* Some empirical support for Germany (Gahrs et al 2015, Oberst, Madlener 2015)

* Findings relevant for majority of consumers or for small niche?
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2, Pros

Arguments in favor of prosumage

e  Participation and acceptance of energy transformation

Participation and acceptance of energy transformation
* Preference to actively participate (Gahrs et al 2015)
e Mitigate conflicts of “central” infrastructure (SPE 2015, 2016, Krekel, Zerrahn 2017)

* Realization of roof-top PV potential
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2, Pros

Arguments in favor of prosumage

e Lower and less volatile electricity costs

Lower and less volatile electricity costs
* Only valid from a consumer (prosumager) perspective

* Only true for self-generated share of electricity
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2, Pros

Arguments in favor of prosumage Arguments against prosumage
e  Consumer preferences e  Efficiency losses
e  Participation and acceptance of energy transformation e  Distributional impacts
e Lower and less volatile electricity costs e Rebound effects
e  Activation of private capital e  Policy coordination and path dependency
e  Flexibility, sector coupling, and energy efficiency e Concerns about data protection and remote
e Distribution grid relief control
e  Transmission grid relief
e Increased competition
e Local benefits
e  Political economy and new institutional arguments
Storage operation purely focused on self-consumption Grid-relieving storage operation
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generation Crid relief generation
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feed-in
Load
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Source: own illustration
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Arguments against prosumage

e  Efficiency losses

Efficiency losses (compared to a centrally optimized power system)
* Suboptimal investments
* Less spatial balancing, redundant infrastructure

* Sub-optimal siting and dimensioning of PV and storage systems (Borenstein 2015)

* Suboptimal dispatch
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Arguments against prosumage

e Distributional impacts

Distributional impacts
* Who can engage in prosumage?
* Regressive effect of volumetric grid charges and surcharges (Borenstein 2015)
e “Utility death spiral”“ (Mayr et al 2015, Parag and Sovacool 2016)
 Size and relevance of effects? (Prognos 2016, Agora 2017)
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Prosumage in Germany

Indirect prosumage support in Germany: FITs, LCOEs and household tariffs
* Volumetric grid charges and EEG surcharge — but not on self-generation
* (40% surcharge on self generated electricity in EEG 2017 for PV > 10 kW)

e Strong decline of FIT compared to household tariff (“Socket parity”)
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Prosumage in Germany

Direct prosumage support in Germany
o “KfW program 275"
e 2013-2015: 25 million Euro
* 2016-2018: 30 million Euro
e Subsidized loan and investments grant
* Support program incentivizes system-friendly design of installations
* Grid feed-in of PV system capped to 50% of installed capacity

* Communication interface requirements
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Prosumage in Germany

Deployment in Germany
e 2015: Every second small-scale PV system installed with battery
e Jan 2016: ~34,000 systems (~200 MWh), today > 50,000

— Large additional potential when PV capacities drop out of support scheme
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http://open-power-system-data.org/

A model-based illustration of system effects

Implicit assumption of optimal behavior from system perspective
* No separate objective for households
* Varying minimum self-consumption restiction
* Prosumagers face wholesale prices (EEEP article)

e Additional calculations: storage operation purely focused on self-consumption
(DIW Wochenbericht / DIW Economic Bulletin)

Pumped hydro Bioenergy
ocGT204Gw BAGW _ 84GW PV non-
prosumage

44.9 GW

PV prosumage
5.0 GW

CCGT 20.4 GW

Hard coal
11.0GW

German scenario for 2035 (NEP scenario B1)

Lignite 9.1 GW

Run-of-river

66% renewables in electricity consumption 426W

Offshore wind

25% of demand attributed to prosumage segment  sew

2.6 million prosumage systems with 5.9 kWp each

Onshore wind
88.8 GW

Endogenous investment only in central and prosumage storage
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DIETER: scenarios

Curtailment

Prosumage

PV generation

Storage in PRO2M ™ .\, Storage in PRO2PRO

Storage out PRO2PRO
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Market

(i) Pure prosumage - No interaction of prosumage storage with market
(ii) Grid consumption smoothing - Only prosumage storage loading from market
(iii) PV profiling - Only prosumage storage discharging to market

(iv) Full interaction - No restrictions on interaction of prosumage storage with market
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Storage deployment compared to baseline
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* Moderate increase of prosumage storage capacities up to 65% self-consumption
e Substantially greater storage capacities in case (iv) with full market interaction

* Energy capacity (MWh) does not change between cases
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Average additional cost per additional MWh self-consumption

N

compared to baseline
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* Lower cost increases in case of additional market interactions

e Absolute cost increase: 103 — 135 million Euro (Case (iv), 55%); 0.1-0.2% of total
system costs
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5 Conclusions

Prosumage is still a niche in Germany — but growing

* Ongoing (?) trends in battery costs, household tariffs and renewable support
* Large PV capacities drop out of support scheme before end of technical lifetime

* Not clear how regulatory framework evolves

Range of pros and cons
* Weight of arguments

* Further research to quantify effects

Model illustration shows importance of system-friendly behavior
* Regulation should aim at making the flexibility potential available to the system

* Prosumagers should receive appropriate price signals (directly or indirectly)
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Thank you for listening
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