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il

Inverter

Figure 1. Example of self-consumption energy flows
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_ Figure 2. Example of self-consumption metering
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Figure 4. Self-consumption and self-sufficiency (source: IEA)
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Right to self-

- 3 . . .
= Self-consumption is legally permitted

Revenues for self-
consumed PV * Savings on the variable price of electricity from the grid
electricity

Consumption

Charges to finance

* Additional costs associated to self-consumption such as fees ortaxes may exist
T&D costs Pt y

Value of excess * Net metering: energetic compensation (credit in kWh)

electricity * Netbilling: monetary compensation (credit in monetary unit)

* Self-consumption: real time (e.g 15 minutes)

Maximum tim efr_ame * Netmetering and net billing: time frame is typically one year although there are some
for compensation exceptions (from credits that can be rolled over to the following billing cycle to
quarterly compensation)

Excess PV
Electricity

Key:
B Same between shemes
. Main differences

Table 1. Self-consumption’s main characteristics
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PV Self-
consumption

Excess PV electricity

Other system

characteristics

Right to self-consume

Revenues from self-consumed PV
Charges to finance T&D

Revenues from excess electricity
Maximum timeframe for

compensation
Geographical compensation

Regulatory scheme duration

Third party ownership accepted
Grid codes and additional

taxes/fees
Other enablers of self-consumption

PV System Size Limitations
Electricity System Limitations

Additional features

Table 2. Main parameters defining a self-consumption scheme
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PV Self-
consumption

Excess PV electricity

Other system

characteristics
10

11
12
13

Australia
Right to self-consume Yes
Revenues from self-consumed PV Savings on the electricity bill
Tariff structure changes in some
Charges to finance T&D :
states

Revenues from excess electricity Feed-in Tariff
Maximum timeframe for :

: 30 Minutes
compensation
Geographical compensation On site only

s Unlimited but FiT are revised
Regulatory scheme duration

annually.
Third party ownership accepted Yes (e.g. Solar Leasing)
Grid codes and additional Yes (Injection control / ramp-rate
taxes/fees control / no DC-injection)
Other enablers of self-consumption None
PV System Size Limitations None
Electricity System Limitations None (except additional grid codes)
Additional features None

Table 4. Belgium’s self-consumption schemes
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Brazil o
I | Right to self-consume Yes
PV Self- — , s
. 2 Revenues from self-consumed PV Savings on the electricity bill
consumption
3  Charges to finance T&D None
4 Revenues from excess electricity Retail Electricity Prices
oL alare i
Excess PV electricity | .ammum _Ime rame for 3 Years
compensation
6 Geographical compensation On site and virtual net-metering
7 Regulatory scheme duration Unlimited
8 Third party ownership accepted Yes
Grid codes and additional
9 None
taxes/fees
Other system
characteristics 10 Other enablers of self-consumption ToU Tarifts
11 PV System Size Limitations 1 MW
12 Electricity System Limitations None
13 Additional features None

Table 5. Brazil's self-consumption schemes
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PV Self-consumption

Excess PV electricity

Other system
characteristics

Canada
Right to self-consume Yes
Revenues from self-consumed PV Savings on the electricity bill
Charges to finance T&D None

Ontario: retail price (net-metering) - other systems

Revenues from excess electricity g g b ittkios
epending on the jurisdiction

Maximum timeframe for Ontario: 1 year - other systems depending on the
compensation jurisdiction

Geographical compensation On site only

Regulatory scheme duration Unlimited

Third party ownership accepted Yes

Grid codes and additional

taxes/fees - Yes

Other enablers of self-consumption ToU Tariffs

PV System Size Limitations Vary from jurisdiction to jurisdiction
Electricity System Limitations None

In Ontario, choice between FIT and Self-

Additional features .
Consumption

Table 6. Canada's self-consumption schemes
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PV Self-
consumption

Excess PV electricity

Other system
characteristics 10

11
12
13

Right to self-consume
Revenues from self-consumed PV
Charges to finance T&D

Revenues from excess electricity

Maximum timeframe for
compensation

Geographical compensation
Regulatory scheme duration
Third party ownership accepted
Grid codes and additional

taxes/fees

Other enablers of self-consumption

PV System Size Limitations
Electricity System Limitations
Additional features

Chile
Yes

Savings on the electricity bill
None

Lower value than the retail price of
electricity

1 year

On site only
Unlimited
Yes

None

None

100 kW
None
None

Table 7. Chile’s self-consumption schemes

H
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China -
Right to self-consume Yes
PV Self- , iy
s Revenues from self-consumed PV Savings on the electricity bill + bonus
consumption
Charges to finance T&D None
Revenues from excess electricity Market price + bonus

Maximum timeframe for

Excess PV electricity , Real-time
compensation

Geographical compensation On site only
Regulatory scheme duration 20 years
Third party ownership accepted None
Grid codes and additional
None
taxes/fees
Other system | .
- Other enablers of self-consumption None
characteristics
PV System Size Limitations 20 MW - 35kV
- - 7 GW for distributed PV installations
Electricity System Limitations ,
in 2015
Additional features None

Table 8. China’s self-consumption schemes
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PV Self-
consumption

Excess PV electricity

Other system
characteristics 10

11
12
13

Denmark
Right to self-consume Yes
Revenues from self-consumed PV Savings on the electricity bill
Charges to finance T&D None
Retail price (1 hour net-metering)
Revenues from excess electricity and above 1 hour: Lower value than
the retail price of electricity

Maximum timeframe for

i 1 Hour
compensation
Geographical compensation On site only
Regulatory scheme duration 20 years
Third party ownership accepted Yes
Grid codes and additional _ _

Yes (grid codes requirements)

taxes/fees
Other enablers of self-consumption ToU Tariffs

6kW/(AC) for the high tariff
800 MW (high tariff)
Additional features None

PV System Size Limitations
Electricity System Limitations

Table 9. Denmark’s self-consumption schemes

H
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Finland = =
Right to self-consume Yes
PV Self- g ‘ R
: Revenues from self-consumed PV Savings on the electricity bill
consumption
Charges to finance T&D None
Retail electricity price ically Finnish SPOT
Revenues from excess electricity W i L{t'r'i:' ‘ !
electricity price)
Excess PV electricity Maximum timeframe for * L ‘ .
. Real-time, hourly net-metering 1s under discussion
compensation
Geographical compensation On site only
Regulatory scheme duration Unlimited
Third party ownership accepted Yes
Grid codes and additional .
Grid code for PV plant
taxes/fees
Other system
’ Other enablers of self-consumption No

characteristics

e When 5<100 kVA or Ea< 800 kWh/a, exemption of
PV System 5Size Limitations / P

electricity tax
Electricity System Limitations No
Additional features No

Table 10. Finland's self-consumption schemes
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France -

Right to self-consume Yes

PV Self- ; o .

: Revenues from self-consumed PV Savings on the electricity bill

consumption
Charges to finance T&D None
Revenues from excess electricity FiT (see detail)

o Maximum timeframe for _
Excess PV electricity i Real-time
compensation

Geographical compensation On site only
Regulatory scheme duration 20 years (FiT)
Third party ownership accepted None
Grid codes and additional Possible move towards a higher
taxes/fees share of fixed grid costs.
Other system _ _
o Other enablers of self-consumption ToU Tariffs
characteristics
PV System Size Limitations None
Electricity System Limitations None

Additional features Projects to increase the fixed part of

grid costs

Table 11. France's self-consumption schemes
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Germany
Right to self-consume Yes
PV Self- : o .
. Revenues from self-consumed PV Savings on the electricity bill
consumption
Charges to finance T&D None
Revenues from excess electricity FiT or FiP

s Maximum timeframe for _
Excess PV electricity ) Real time
compensation

Geographical compensation On site only
Regulatory scheme duration 20 years (FiT)
Third party ownership accepted All
Grid codes and additional Grid codes compliance and partial
taxes/fees EEG-surcharge
Other system _ _ _
e Other enablers of self-consumption Battery storage incentives
PV System Size Limitations Minimum 10% of self-consumption
Electricity System Limitations 52 GW of PV installations

EEG | t be paid b
Additional features EMPITRRR S B B SNy 21
the prosumer (above 10kW)

Table 12. Germany’s self-consumption schemes
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Israel
Right to self-consume Yes
PV Self- | _ ' . ey
_ Revenues from self-consumed PV Savings on the electricity bill
consumption
Charges to finance T&D None

< Retail Electricity Prices (full net-
Revenues from excess electricity _
metering)

=% Maximum timeframe for
Excess PV electricity i 2 years
compensation

: _ Credits can be transfered to other
Geographical compensation

consumers (but without T&D costs)

Regulatory scheme duration Unlimited
Third party ownership accepted Yes
Grid codes and additional System costs (see detail) - grid, back-
taxes/fees up and balancing costs

Other system __ o :

SR Other enablers of self-consumption None

characteristics

PV System Size Limitations 5 MW

S — No, but system costs are linked to
Electricity System Limitations )
PV penetration.

Additional features None

Table 13. Israel’s self-consumption schemes
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PV Self-consumption

Excess PV electricity

Other System
characteristics

Rightto self-consume
Revenues from self-consumed PV

Charges to finance T&D

Revenues from excess electricity
Maximum timeframe forcompensation

Geographical compensation

Regulatory scheme duration
Third party ownership accepted
Grid codes and additional taxes/fees

Other enablers of self-consumption
PV System Size Limitations

Electricity System Limitations
Additional features

F ',

Italy

Yes
Savings on the electricity bill

Yes, above 20 kW

SSP, net-billing based on energy and services; market
price for selling
Self consumption, real time; S5P, advance payment
twice per year
On site {meter aggregation is allowed for some
specific 55P cases)

Unlimited
Yes, with conditions for 55P
None

None

Self-consumption, none (below 20 MW for SEU);
SSP, up to 500 kW

None

None

Table 14. Italy’s self-consumption schemes

H
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Japan
if Right to self-consume Yes
PV Self- — . S
. 2 Revenues from self-consumed PV Savings on the electricity bill
consumption
3  Charges to finance T&D None
4  Revenues from excess electricity FiT
Maximum timeframe for
Excess PV electricity | | : Real-time (30 minutes)
compensation
6 Geographical compensation On site only
7  Regulatory scheme duration 10 years (FiT)
8  Third party ownership accepted Yes
Grid codes and additional
9 None
taxes/fees
Other system ToU tariffs / St R
characteristics 10 Other enablers of self-consumption SRt 5 Drage !
Incentives
11 PV System Size Limitations Below 10 kW
12 Electricity System Limitations None
13 Additional features None

Table 15. Japan's self-consumption schemes



IEA INTERNATIONAL ENERGY AGENCY

PHOTOVOLTAIC POWER SYSTEMS PROGRAMME

Mexico
Right to self-consume Yes
PV Self- . T .
> Revenues from self-consumed PV Savings on the electricity bill
consumption
Charges to finance T&D None
| s Retail Electricity Prices (full net-
Revenues from excess electricity _
metering)
Excess PV electricity & Maximum timeframe for 1 vear
compensation :
Geographical compensation Virtual net-metering allowed
Regulatory scheme duration Unlimited
Third party ownership accepted Yes (leasing is possible)
Grid codes and additional
None
taxes/fees
Other system
characteristics Other enablers of self-consumption None
PV System Size Limitations 500kW
Electricity System Limitations None
Additional features Additional Incentives Exist

Table 16. Mexico's self-consumption schemes
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PV Self-
Consumption

Excess PV
Electricity

Other system

characteristics

10
11

12

13

Right to Self-Consume
Revenues from Self-
Consumed PV

Charges to Finance T&D
Revenues from excess
electricity

Maximum timeframe for
compensation
Geographical
compensation
Regulatory scheme
duration

Third party ownership
accepted

Grid codes and additional
taxes/fees

Other enablers of self-
consumption

PV system size limitation
Electricity system
limitations

Additional features

Below 100 kW
Yes

Savings on the electricity bill
Yes (“solar tax”)

Mone

Real-time

Mone

Unlimited

Mone

Above 10 kW (*)

Mone

100 kW but below or equal to

capacity contracted
Distributor’s License

Taxes on batteries

(*) exceptthe Canary Islands, Baleares Islands, Ceuta and Melilla

Table 17. Spain's self-consumption schemes

Spain

Wholesale market price minus taxes

Above 100 kW
Yes

Savings on the electricity bill

Yes (“solar tax”)

Real-time

Mone

Unlimited

Yes

Yes (*)

Mone

Below or equal to the capacity

contracted
Distributor’s License

Taxes on batteries
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PV Self-
consumption

Excess PV electricity

Other system
characteristics

Right to self-consume
Revenues from self-consumed PV
Charges to finance T&D

Revenues from excess electricity

Maximum timeframe for
compensation

Geographical compensation
Regulatory scheme duration
Third party ownership accepted
Grid codes and addition al
taxes/fees

Other enablers of self-consumption

PV System Size Limitations

Electricity System Limitations
Additional features

Sweden
Yes
Savings on the electricity bill
None

Various offers from utilities + 0,6
SEK/kWh + Green certificates

1 year

On site only
Subject to annual revision
Yes

Grid codes requirements and VAT
registration

Tol Tariffs

Below 100 Amp. Maximum
30MWh/year for the tax credit.
None
None

Table 18. Sweden’s self-consumption schemes

Sweden

Yes
Savings on the electricity bill

Mone

Wholesale electricity price

Real-time

On site only
Unlimited

Yes

Grid codes requirements and VAT
registration

Toll Tariffs

Above 100 Amp

Mone
Mone
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Switzerland
Right to self-consume Yes
PV Self- . S
} Revenues from self-consumed PV Savings on the electricity bill
consumption |
Charges to finance T&D None
| o FiT (energy cost for the DSO minus
Revenues from excess electricity
~8%)
Excess PV electricity Maximum timeframe for ,
1 Real-time
compensation
Geographical compensation Multi-family Housing
Regulatory scheme duration Unlimited
Third party ownership accepted Yes

Grid codes and additional
Fiq codes and aqaitiona Specific grid codes

taxes/fees
Other system | ‘
- Other enablers of self-consumption None
characteristics
PV System Size Limitations None
Electricity System Limitations None

Direct subsidies up to 30kW and

Additional features . *
some specific rules (see detail)

Table 19. Switzerland's self-consumption schemes
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PV Self-
consumption

Excess PV electricity

Other system
characteristics

Right to self-consume
Revenues from self-consumed PV

Charges to finance T&D
Revenues from excess electricity

Maximum timeframe for

compensation

Geographical compensation

Regulatory scheme duration
Third party ownership accepted
Grid codes and additional

taxes/fees

Other enablers of selt-consumption

PV System Size Limitations
Electricity System Limitations
Additional features

The Netherlands
Yes
Savings on the electricity bill
None

Retail Electricity Prices (full net-
metering)

1 year

Multi-family Housing / or through
private line
Unlimited

Yes

None

Experimental ToU

15 kW
None
None

Table 20. The Netherlands’ self-consumption schemes
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UK I
Right to self-consume Yes
PV Self- Savings on the electricity bill +
) Revenues from self-consumed PV _ _
consumption Generation Tariff
Charges to finance T&D None
Revenues from excess electricity Generation tariff + Export Tariff

o Maximum timeframe for :
Excess PV electricity | _ Real-time
compensation

Geographical compensation On-site
Regulatory scheme duration 20 years
Third party ownership accepted Yes
Grid codes and additional
None

taxes/fees

Other system

characteristics Other enablers of self-consumption None
PV System Size Limitations 30kW
Electricity System Limitations None
Additional features None

Table 21. The UK’s self-consumption schemes
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USA

1  Right to self-consume Yes

PV Self- . bk

. 2  Revenues from self-consumed PV Savings on the electricity bill

consumption . —
3 Charges to finance T&D In specific states
4  Revenues from excess electricity Retail Electricity Prices (full net-metering)

M axi timef f
Excess PV electricity [ it -1m it Vary by state
compensation

6 Compensation On-Site
7  Regulatory scheme duration Unlimited
8  Third party ownership accepted Yes
Vary by state. E.g. In Mass, NEM energy is
9 Grid codes and additional calculated monthly with a minimum bill. Arizona
taxes/fees utilities have implemented fixed charges to

account for grid costs

Other system

characteristics 10 Other enablers of self-consumption Tol Tariffs in some states

Yes, but depends on the state: from 10 kW to 10
MW (or no limit)
12 Electricity System Limitations In some states

11 PV System Size Limitations

3% | RldEend faives Multiple other policies depending on the state or

at federal level

Table 22. The USA’s self-consumption schemes
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PV Self-
o rsumption

Other system
characteristics

10

11

12

Right to self-consume.

Revenues from self-
consumed PV

Charges to finance T&D
Revenues from excess
electricity

Maximum timeframe for
oM pensation
Geographical compensation

Regulatory scheme duration

Third party ownership
accepted

Grid codes and additional
taxes/fees

Other enablers of self-
onsumption:

PV System Size Limitations
Electricity Systerm
Limitations

Additional features

Table 23. Summary of Self-consumption Business Models

A

Self-consumption

with constraints
Yes

Savings on the
electricity bill

Yes

Mo remuneration

Real-time

Unlirmited

B

Se f-consumption

with a FIT
Yes

Savings onthe
electricity bill

Mo

Feed-in Tariff

Real-time

Limited (e.g. 20
vears for the FiT)

C
MNet-billing

Not compul sory
Production revenue
rinus consumption

costs
MNo

Feed-in tariff

Could be >1 year
Could be virtual

Could belimited

D
MNet-metering
Yes

Savings on the
electricity bill

Mo

Retail electridty prices

Could be > 1 year
Could bevirtual

Unlimited

E
Self-consumption
with premium
Yes
Savings on the
electricity bill +
PremiLm
Mo

Feed-iny Tariff

Real-time

Limited (e.g. 20
vears for the FiT)
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Production

based: classical |Self-consumption |Self-consumption Self-consumption

Net-billing Net-metering

"FiT" - style. No | with constraints + FiT + Premium

self-consumption

Right to self-
1 e Not Allowed Yes Yes Yes Yes Yes
consume
Netting of
Revenues from roduction
" q N/A Savings on the  Savings on the . q Savings onthe  Savings on the
>SHEONSUME electricity bill electricity bill revenuss E!n electricity bill electricity bill
5 PV consumption
costs
Additional
revenues on self- NS/A No No No No Premium
consumed PV
3 Charges to N/A Yes No No No No
finance T&D cost
4 Revenues fmm N/A Zero < retail price <= retail price = retail price > retail price
excess electricity
Maximum
5 timeframe for N/A Real-time Real-time Long period Long period Real time

compensation

Table 24. Range of business models from the perspective of the prosumer
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CASE 1: Self-consumption and
no compensation

Electricity
consumed

from the grid

On-site PY self

consumpition Avoided grid
cons umpiion

PV generation Total eleciricity
consumption

CASE 4: Net-metering

Elecfricity
consumed
from the grid

Energetic
compensation

Avoided grid
consumption

PV generation

Total electricity
consumption

Source: ECLAREON Analysis

Figure 5. lllustration of annual PV generation and electricity consumption per Business Case

CASE 2: Selfconsumption +
FIT

Ekeciricity
consumed
Excess PV from the grid
electricity

FiT

On-site PV self
consumpticon

Avoided grid
consumpiicn

PV generation Total electricity

consumption

CASE 5: Self-consumption +
additional compensation

Eke ciricity
consumed

Excess PV from the grid
electricity

Avoided grid
consum piion

PV generation

Total electricity
consumption

CASE 3: Net-billing

Electricity
consumed
from the grid

Monetary
et billing

arrangement

On-site PV self-
consumpiicon

Avoided grid
consumpiicn

PV generation Total eleciricity

consumption

Key:

|:| Lo st PV electricity

[ ] Pvelectricity self-consumed later on
B FVekectricity receiving payment
- On-site PV s elf-conswmption
- Electricity con sumed from the grid

[ _| Costforthe prosumer

| Revenue forthe prosumer
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i

Characteristics of

ER I EuE

Key

B inputs <> Analysis
B Finaloutput [ Mid-way output

Equal for all cases

Hourly
Electricity load (kWh)

PV generation (%)

PV system

E Hourly
: characteristics

Economicimpactfor
><> Electric Market

: Economicimpactfor
: : the prosumer

; PV costs T

| Retail electricity prices :

::

As.sum ption.on !
: Price evolution ' o
' ' ‘ Economicimpactfor

the Tax Collector

Source: (@reqrdanalysis

Figure 6. Framework of the analysis
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