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This financial modelling tool has been created for the economic analysis of community PV

projects. Common business models covered by the tool include:

« Self-Consumption
« Feed-in Tariffs
« Net-metering

« Power Purchase Agreements

These can all be analysed individually or combined to form an aggregate model. The tool also

includes battery storage or demand side management to further enhance the business case. The

outputs of the model include a financial analysis and an 1ent of its potential impact on the

electricity grid.

Click on the links below to download the model and user manual.
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Financial Model for Economic Analysis of User manual (PDF file)
— PV Business Models (Excel File)
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INTRODUCTION

Financial model for economic analysis of PV case study projects

The main objective of the model is to allow for
the analysis of solar PV community projects

“  Provides flexibility in the individual or ‘
aggregated simulation of the most common ‘
business models when realizing PV G
community projects
“  Allows the user to mix and match different - E U H e roe S
consumption profiles to obtain the &b . o
combination that reduces grid injections & COnﬂeCf/ng Communities
“ Includes batteries and further schemes to '
optimize the project (Demand Side
Management)

“  The outcomes correspond to a financial
analysis of the PV project and an assessment
on its impact on the electricity grid
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TOOL WORKFLOW

Financial model for economic analysis of PV case study projects

The model is composed of five main tabs: Tool workflow

“  Input
—  System description

p
- SyStem cost Consumption/generation
—  Funding scheme n profiles
—  Business model scheme
\ 4 5
n ---------- Sensitivity analysis

“  Consumption profiles
—  User electricity consumption profile
“  Generation profiles

—  Generation profile according to
geographic area

“  Sensitivity Analysis
“  OQutput

—  Summary of the inputs inserted in the
model

—  Profitability of the project and battery
and grid impact results
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COLOUR CODES

Tocél is Isiet in accordance to a color code differentiating between tabs
and cells

The model follows the color code below: Color code of the model
¢ TabS ﬁ‘ T proges s v g o Pt
— Input tabs :(EU Heroes T T
F - Connecting Communities
—  Output tabs
([ J Ce I IS FINANCIAL MODEL FOR ECONOMIC ANALYSIS OF PV BUSINESS MODELS
— User input 1610412020

— Suggested value

Cells colour code: Developed by:

@reara

ENERGY EXPERTS

— Mandatory input
— Calculation
—  Sensitivity analysis
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INPUT

Financial model for economic analysis of PV case study projects

The input sheet is divided in 4 subsections.
System Description

“  Basic information (Location and
electricity consumption)

System description
Basie information
[ ] H Pilat name
Operatlon Caountry
Region
. . . . Ariral electicity consumption band
* Installation lifetime: period ~ smsborarmen
peration
Installation lfetime

of time throughout which Smensi

Bnnual degradation

the PV plant is expected to Spece e
b e o p e rati O n a | Initial investment costs (CAPEX] —

FEEE BEEE

Select
Select
Select

kb

years

kp
b

Kilh I klp

Specific system cost e
Inwestment subsidy [ any] ot EUR
H Applied system cost [scenario-based) Lat EUR “
* System size
Operation and mai costs (OPEX)
. Fixed annual OPEX ot EUR{year
° A nn u a I d eg ra d a t | O n: Wariable annual OPEX [relative to generated energy] i ELR{Kefh
Cost escalation (annuall [zcenanio-baszed) ot ¥ “
o EUR {year
|

ex p e Cte d ye a rly We a r d Own Oither costs (2.9, annual land lease, inswance, softw are]
of the plant

* Specific system yield: PV
plant production or output

‘O

-(EU Heroes

& N Connecting Communities

This project has received funding from the
European Union’s Horizon 2020 research
and innovation programme under grant
agreement No 764805




INPUT

Financial model for economic analysis of PV case study projects

The input sheet is divided in 4 subsections

System cost

“  Compiles information relating
the investment and operating
costs of the PV projects

— Initial investments costs
(CAPEX)

—  Operation and
maintenance costs (OPEX)

‘C
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System description
Basic information

Pilat name
Country
Region
Annual elzcticity consumption band
Annual consumption
Dperation

Select
Select
Select

Kieth

Installation lifetime
System size

Arnual degradation
Specific system yield

years

(3%
b

Kieth kg

ER RSN FE R

System cost
Initial investment costs [CAPEX]

Specific system cost o EUR ! kWp

Investment subsidy (i any) fput ELR

Applied system cost [scenario-bazed) Lat ELR “
Operation and mai costs (DPEX)

Fixed annual OPEX fput EUR ! year

Variable annual OPEX [relative to generated energul dowr EUR tkih

Cozt escalation [annual] [scenario-based) fput b “

Other casts (2.9, annualland lease, insurance, software] fow EUR ! year |
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INPUT

Financial model for economic analysis of PV case study projects

The input sheet is divided in 4 subsections

Funding scheme

“  Most relevant information with Debt
. Dlebt lhowr ELR
regards to the funding of the N pou s
ro H e Ct fipplied debt amount (scenario-based) Sal ELR “
p J Equity
- D e bt Cast of equity ot s
]
—  Tenor (duration of the debt)  Sefeonsumpion Sl
Self ption 2 [for different electricity price) Select
~  Annual cost of debt Feedin Tar e
_— Ap p I ie d d e bt amou nt Net-metering Select
. Power Purchaze Agreement Select
- Eq u Ity Battery [for self ion) Select
. . Demand Side M . Select
- COSt Of e q u Ity ( ret urn pa I d Electric vehicle Select
to investors for the risk Heat punp G

undertaken)
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INPUT

Financial model for economic analysis of PV case study projects

The input sheet is divided in 4 subsections

Business model scheme

[ ] ebt
Based on percentage rates Debn — —
Tenaor oo 2315
—  Self-consumption (either residential  tssebima e
Applied debt amount (scenario-based) Lol ELR “
or industrial) Energy generated Exuty
. Cast of equity oot “
consumed instantly
. . .. Self ption 1 Select
—  Feed-in Tariff: Energy injected N N —
subject to feed-in-tariffs Feed-in T I ——
—  Net-metering Het-neterng —fm
. . Pover Purchase Agreement Select
* Direct consumption ot et —
« Net-metering credits (energy not :Ids:l Z:
- . ectric vehicle Blect
self-consumed and injected into . —
the grid)

* Excess electricity (energy credits
not compensated throughout the
year remunerated at the end of
the period)

Source: CREARA
o3
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INPUT

Financial model for economic analysis of PV case study projects

The input sheet is divided in 4 subsections

Business model scheme

—  Power Purchase Agreement Db
Debt ot ELR
* PPA supply (in accordance to the T o
Applied debt amount (scenario-based) Lol ELR “
PPA contract) y
quity
+ Excess electricity (energy i S e
.
supplied on top of the contract) Sel-consumpton e
. ption 2 (for different electricity price) Select
* PPA undersupply (penalties for b ot -
not meeting the energy supply Net-neteing I —
agreed in the Contract) Pover Purchase Agreement T Geex
Electric vehicle Select
* Analysis of the energy saved oot —
through the installation of a

battery based on generation and
consumption hourly curves built
on a monthly basis

—  Demand Side Management

N )
% This project has received funding from the
@ E U H e ro e S European Union’s Horizon 2020 research
Py and innovation programme under grant

& N Connecting Communities agreement No 764805



INDEX

“ INTRODUCTION
— Tool workflow
— Colour codes

“ MODEL SECTION
— Input
— Consumption profile
— Generation profile
— Sensitivity analysis
— Qutput

N .
% This project has received funding from the
e U H e ro e S European Union’s Horizon 2020 research
Py and innovation programme under grant
& Connecting Communities agreement No 764805




CONSUMPTION PROFILE

Financial model for economic analysis of PV case study projects

Allows users to manually introduce their
consumption profiles, differentiating by sector

“  Sectors

—  Residential - Single family
house

—  Residential - Multifamily house
—  Commercial

—  Public building

— Industrial

“ Itis necessary to include the number
of buildings included in each of the

prOfi|eS If you do not know your consumption profile, please fill in the data below
“ If the users do not have access to the : :
hourly consumption and generation Segment AU AR
curves Residential - Single family house
. Residential - Multi family house
—  The tool generates an estimate Commercial
self-consumption rate TOTAL INCORRECT

— Introduce relative amount of
consumption per profile on the

Source: CREARA
o3
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GENERATION PROFILE

Financial model for economic analysis of PV case study projects

Users can manually introduce the % of energy
consumed by hour and month

GenemaTION PROPLE M)

“ If the user cannot provide said
information, a default profile will
be used

“  EU Heroes tool allows users either
to load their real production
profiles (average day of each
month, build upon average hourly
values) or to use generalised
preloaded production profiles for
the administrative areas of each
country.

0.0 0.0% 0% 0 0.0 0.0% 0% s 0.0% 0.0 [0
ERROR ERROR ERROR ERRCR ERROR ERROR ERROR ERROR ERROR ERROR ERRCR
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SENSITIVITY ANALYSIS

Financial model for economic analysis of PV case study projects

Allows the user to visualize the impact of some key
parameters on the final profitability results of the
project

“  Users can modify the default value
to be used in the base scenario for
each of the categories by overriding
the values in the cells in vellow

EHETRITT ARALYHS

RESRERE

33383555340

e (nas g g P = ] b i e Pilpet Be'

—  Electricity price escalation (%) :
. . R
—  PPA price escalation (%) = 1% I T sl
i i i TR — T e

—  OPEX costs escalation (%)

PP Bris S18IBYON

—  System price (EUR)

"- : Il L] - - -
—  Debt amount (EUR) e - &
“  Analysis of how variations affect % : E =
the profitability of the project o —— . — ) S
e e S N .f uun =g

(scenario analysis)

.
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OUTPUT

Financial model for economic analysis of PV case study projects

Allows the user to visualize the impact of some key
parameters on the final profitability results of the

project
“  Summary of the inputs inserted in the [ Exportto POF |
model
. . Pllot name 2000
— @General information Qe ..o OO ——— il 3~
. . Segment Residental - Single family house Foedn Tanm 25% EUR / kwh 0.31
— PV System information o . ammm am
: Excess Elecinch EUR/KWh 017
— Investment Slidic e Gl R 1250 e e 0w
Investment Subsidy EUR 0 Oversupply Price EUR/kwh 020
— PV Business Model Pt Carsion o GRime 0 g ——
Variable Operation Costs EUR /¥Wh 0
“  Profitability of the project and potential sy nano i e B -~ qsmmwmmammm- . ;
. . . . . Net Present Value EUR 6,689
savings of battery with its grid impact e e o e [ o
Project Duration years 30
results Eauy BR ar
Cost of equity % %
. . Devt EUR 5.000 Current Sell-Suffciency Rate =
— Financial results L ot B e
. . Potential Se-Consumgtion Rate %
—  @Grid impact and Battery Toto g mpac f o o w4
‘l
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OUTPUT

Financial model for economic analysis of PV case study projects

Allows the user to visualize the impact of some key
parameters on the final profitability results of the

project
“  Cash flows charts are available from the U Heroes
project and equity perspective
including:
— Initial investment g
— Annual cash flows i
—  Cumulative cash flow EE
i

6 7 8 91011121314151617181920212223242526271 2829 0
-50,000

100,000
wminitiol investment  cmmAnnual cash flows - Cumulative cash flow
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