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Advantages of EPC for EnPC. ;}; .
the public building owner S g gosomar o X

A The building owner doesot use own fundandtransfers its investment risk
to the ESCO.

A EPGmproves energy efficien@and increases operating reliability and
security of supply, while energy costs and environmental pollution are
reduced.

The ESCOtschnical knowhow and professional energy manage maua
used.

The building owner ilieved of essential planning and operating work
Valueand comfort of buildingare enhanced.

o T> T T>

The full set of services like e.g. planning, financing, construction, operation
and maintenance may be coveredm one sourcethus reducing the
number of interfaces and transaction cost.

Contract elements assign commercial and technical risks to thesH8@0O
large extent.

T>
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Ensuring value of the EPC project
Contents of this webinar

Potential conflicts in risk mitigation

Slide N5



*

** * *
Where to find support? EnRGans

Potentiallocalfacilitators :

Local or regional energy agencies
Engineering offices

Legal advisers

Architects

Economists

To o o T I

They should have a sound knowledge of:

A Techniques and economics of EE in buildings
A Public procurement procedures and codes of conduct
A EPC concepts and business models

Local energy agences AF FAYIl YOSR 06& Ydzy AOALI £ AGAS
involved without any tendering.

Contracting otommercial local facilitatorsas usually to follow standard services
procurement procedures.
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Ensuring value of the EPC project EnRGans ]
Contents of this webinar

Reliableeconomicassessment of EPC projects

Factors influencing the choice
of financing models for EPC projects

Potential conflicts in risk mitigation

Measuring & verificatiofmonitoring)of savings
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Calculation of baselines EnPGans

Stepl:
Collection and list of invoices
for energy consumption

Usually in order to make sure Ny 1

that the reference year is Step Ilvﬁorrection for the refer%nce year
representativeregardingenergy Fuel/heat Electricity
consumption, the average consumption consumption
consumption  value  of v

the three last completedyears C”matve adjustment 1

maybedefinedasbaseline

Utilization correction

kWh Heat kWh Electricity

consumption consumption
The calculation methodology 1 1
has to be defined in the EPC : :
contract Step IlIPrices correction

¥ ¥

Step IVBaseline calculations

¥ v

Step V Baseline documentation
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Baseline stejy-step EnRGans ]

Step I:
Collection and list of invoices
for energy consumption

Energy bills are a feasible base for baseline calculation due to their official,
Independent and testable character. They are collected and summarized in tr
baseline as follows:

A Collect all energy bills for each building with consumption in the baseline year, coj
them for the tender documents (ESCOs will need them before final approval of the
baseline).

List meter by meter, building by building into one data sheet.

Note extra information (provider, meter number, factors, date of fitting, extra
meters..) in the data sheet.

> I

A Compare to own meter readings of building management for verification.
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Baseline stejy-step EnRGans

Step Il:
Correction for the reference year

A Adjustment obilling periodgo reference year

A If the billing period00 daysbilling period)
exceeds the reference year (ooly dayf reference year covered by billing period)
correction may be calculated as follows:

A For electricity consumption:
kWh baseline = kWh bill x 60 days/100 days

A For heat consumption: }
12K o0FLasStAaysS I' 12K oAff E 1 O0YSRALY (€
A Elimination of the influences of exceptional weather conditions

A Itis very common to use the average consumption of the last three years as the base
order to eliminate influences of shedrm weather events.

A Normalization of the utilization of the building

A If, e.g. because of building renovation, only a part of the building (e.g. 70% of floor sp
used/heated during the baseline year, but the entire building is planned to be used/he
in the future, consumption metered for the baseline year should be corrected accordir
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Baseline stejy-step EnRGans ]

Step lll:
Prices correction

Reference prices are fixfar the whole EPC period to secure a constant calculati
basis for investments.

A List prices in data sheets following the structure of buildings and meters
(each building /meter) may have different prices.

A Takeinto account consumption and related fix prices (connection power).

A Metering prices, basic prices, which cannot be influenced by the ESCO may
out of the calculation

A If necessary give a description of the price system in a comment
Usually, reference prices dies actual prices paid during the reference year
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Baseline stejy-step EnRGans ]

Step IV
Baseline calculations

Formula*:

Baselined)
= KkWh, * Referenceorice,.,; +kW,., * Referencepricg, + FiXprice.,;
+  kWh, . * Referencerice, .., +KkW,..r* Referencepricg, + FIXpricg .

*for typical energy price structure
A Baseline is calculated neexclusive of VAT, VAT is just rated per each yearly accoun
A Verification / plausibility check may be done by

A Comparison with other years,

A Comparison to benchmarks,
A Comparison to own meter readings of building management
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Baseline stejy-step EnRGans ]

Step V
Baseline documentation

Part of the baseline documentatigmeside its calculation, are

A

A
A
A
A

Information about work time (opening hours for public buildings, work schedt
class schedule in schools),

Scheme of yearly events,

Information about facilities and technical equipment (lasgale consumers of
power, IT equipment, lighting),

Number of employees, pupil, students, hospital bed etc. in each building,
Further special utilizations.

In summary all equipment and activities in baseline year should be documentec
official part of the tender documents and EPC contract
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Ensuring value of the EPC project EnRGans |

Contents of this webinar
Calculation of baselines

Factors influencing the choice
of financing models for EPC projects

Potential conflicts in risk mitigation

Measuring & verificatiofmonitoring)of savings
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Quantification of the monetary value of Enm@égg '

*
oK

expected energy savings (the method)

1)

2)

3)

Detailedenergy audior preliminary analysigesults in proposals for optional
packages of energy saving measures (ESM) and provides initial estimations of
investment cost and resulting energy savings (in %) for each optional ESM
package.

Expected energy savings are quantified (e.g. in MWh of electricity or heat, in
tons of oil or coal, in cubic meters of gas etc.) for each optional ESM package ,
e.g. on the basis of average consumption during the last 3 years prior to the EPC

Expected cost savings are calculated for each optional ESM package on the bas
of current prices e.g. during the last year prior to the commencement of an EPC
project.
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Preliminary assessment of economic and  EnPG: - *
technical feasibility of energy saving measures.

Technical feasibilifyas to be assessed by technicians in advance.

Economic feasibilinay be assessed in the first step on the basis of static calcul.
of amortizations:

Savings .
Descriptionof energy | - Erocic 3 : Cost Payback period
saving measure / Oin 203 ectricity ea OSt | (static calculatio
rehabilitationneed KWhly KWhly ely 2&328?&325?9)3
Measure A 24.720 10,650 22,070 2,640 9.3
Measure B 5,760 3,380 4 310 660 8.7
MeasureC 22,800 38,600 2,160 10.5
MeasureD 4 050 27,600 1,340 3.0
Total 57,330 14,030 92,580 6,800 84

For more detailed prassessment of economic feasibility use
the EnPANTRANS topresented in Module II.
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Economic constraints of EPC projects EnPGans |

Economic assessment of EPC projects can be either on:

A Net present value (NPV) method
comparing total life cycle cost and savings:

I Discounting all project cost and saviegpectedduring the entire life cycle of the
project to the moment of project start.

I Comparing NPVs of total life cycle cost and savings.

A Annuity method
comparing equivalent annual cost and savings:

I Calculating the equivalent annual cost of the project based on the
annuity of initial cost (preparation, planning, investment etc.)
plus annual implementation cost.

I Comparing equivalent annual cost and guaranteed savings.
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** * *
Economic constraints in EPC projects EnPGans |

Based on the NPV method,
the major economic constraints for EPC projects may be summarized as follc

A LT GKS 9{/ hQa O2 a lpai@cbmpletélyr@n futureLINE ¢
savings, theet present value of total project life cycle cpminus subsidies)

must not exceed
the net present value of future savin@minus additional cosgccumulated

during contract duration.

A If thenet present valugNPV) ofotal project life cycle cogminus subsidies)
IS higher than
the net present value of future savin@inus additional cost) accumulated
RdAzZNAY 3 O2yUGNIF OG0 RdzNI G A 2 ypaid dnliis pad { /
from future savings.
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Calculation of Net Present Value (NPV)
of future savings

Annual savings (Ut) =
Discount rate (i) =
Contract duration (n) =

KO1= NPV savings year
KO2= NPV savings year
KO3= NPV savings year
KO4= NPV savings year
KOS5= NPV savings year
KO6= NPV savings year
KO7= NPV savings year
KO8= NPV savings year
KO9= NPV savings year

1
2
3
4
5
6
7/
8
9 =

K10= NPV savings year 10

K= NPV savings years 1-10 =SUM(K01:K10)

Calculatiorof net present value

=(t*(1+1)7-1
=(t*(1+)1-2
=(t*(1+1)*-3
=(t*(1+1)7-4
=(t*(1+1)7-5
=(t*(1+1)*-6
=(t*(1+1)7-7
=(t*(1+)"-8

=(it*(1+])4-9

=0t *(1+1)A-10

* *
* *
EnPRPGans
capacity building on energy performance contrac

*
ok

100,000 € | 100,000 € | 100,000€ 100,000 € 100,000 €
1% 2% 3% 4.0% 5%

10 10 10 10 10
99,010€ | 98,039€| 97,087€| 96,154€| 95238€
98,030€| 96,117€| 94,260€| 92,456€| 90,703 €
97,059€ | 94232€| 91514€| 88,900€| 86,384¢€
96,098 € | 92,385€| 88849€ | 85480€| 82,270€
95,147 €| 90,573€| 86,261€| 82,193€| 78353€
94,2005€ | 88,797€| 83,748€| 79,031€| 74,622€
93,272 €| 87,056€| 81,309€| 75992€| 71,068€
92,348 €| 85349€| 78941€| 73,069€| 67,684€
91,434€| 83676€| 76642€| 70,259€| 64,461€
90,529€ | 82,035€| 74409€| 67,556€| 61,391€
947,130 € | 898,259 € | 853,020€ 811,090€ 772,173 €

K:

Zn:ut #(1+1) ™

t=0

Ut = annual profit per period

t = year ottontract implementation
I =discountrate
n = duration (number of years
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** * *
Economic constraints in EPC projects EnPGans |

Based on the Annuity method,
the major economic constraints for EPC projects may be summarized as follc

A LT GKS 9{/ hQa G20l t paigcomplefFrontfyfure9 t
savings,
the equivalent annual co$minus subsidies)
must not exceed
the average annual future savin@sinus additional cost)
during contract duration

A If theequivalent annual costminus subsidies)
IS higher than
the averageannual future savingsninus additional cost)
RAzZNA Y3 O2y UNF OG RdzNI G A 2 yaidioRSin pauf / F
from future savings.
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Economic prdeasibility assessment En{@;ﬁ”@m i
of EPC prOJects

Challenge: - - - ' ' - :
conomic pre-feasibility check of an intende roject from a commercia oint of view
In order to attract . pre-feasibility check of ddEPCp ject f 'p f
lified bid (based on the results of rough analysis performed at the pre-tendering stage)
qua. ine 1ds, Monetary value of expected annual saving guarantee 100.000 €
prOJeCtS must be (fixed energy prices taken from the baseline year) .
ecor_]omlca”y Estimated total cost of project planning and implementation of energy services 1.000.000 €
feaS|b|dr0m a (estimated preparatory cost - accounted for year 0) ! ’
commercial Estimated annual service cost of the ESCO during contract duration 10,000 €
point of view (e.g. staff cost for operations, measurement, reporting at prices of baseline year - inflation rate !
Expectations of the building owner:
Up-front payments (subsidies, or donor grants, or building owner'sbudget - default 0) 0€
Ademonstration tool Maximum acceptable share of EPC service fees in the expected savings (default: 100%) 100%
Acceptable EPC service fee 100,000 €
for the preassessmer
. o eps Assumed duration of the gurantee period
of economic feasibilit : o _ 16
) (Accepted input min.1; max 20; only whole years)
of EPC prOJeCtS from Assumptions regarding market conditions in the country:
commercial Assumed own equity ratio to be ensured by the ESCOl 30.00%
pOIﬂt of views ESCO's own equity invested in the project 300,000 €
available for free Assumed interest rate on own equity
download from (may be. equivalent to .a company's mlnm’!um Internal Rate of Return, 2.20% il
int or to its average capital cost; or to the interest rate for bank loans)
Www.enpeintrans.eu ESCO's bank loan to be invested in the project 700,000 €
Assumed interest rate for the bank loan to be paid by the ESCOl 2.20% i2
Assumed annual discount rate to be applied by the ESCO 2.20% 5
{may be equivalent to requested minimum Internal Rate of Return; or to average capital cost) ) I
Aszsumed inflation rate to be applied on annual syervice cost of the ESCO 1.00%

Net present value (NPV) of the project (including financing cost)

' i ing fi i 16,000 €
Internal Rate of Return - IRR from an ESCO's point of view 2.4%
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** * *
Ensuring value of the EPC project EnRGans |

Contents of this webinar
Calculation of baselines

Reliableeconomicassessment of EPC projects

Potential conflicts in risk mitigation

Measuring & verificatiofmonitoring)of savings
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Strategy development e

Most important
guestionis whether
the building owner
should implement
the project on

its own
(budgetfinanced),
or via an EPC
(ESC@inanced).

Investment needs and

[ potentials (technical and economic)

—es

\

—

verified.

\ 4

Assessment of the totral
cost of the EPC project

Budget funding
g possible for the entire
project cost

No

* *
* *
EnPGans
capacity building on energy performance contractl

*
r;.w*

|

\ Cost and savings estimated. /

Assessment of the total cost
of the project when budget-
financed

!

from the building
owners point of view

T Audget funding

possible for a part of
the project cost

No

/ Strategic preference:\

Comparative assessment of
the economics of EPC and
budget-finance preoject

implementtation

Yes

| EPC “
* Implementation by ESCy

I
\
\

|

EPC is rated

ore favourable than a-.
budget-financed
project

No

— v -
// Stratgic preference: \

|

Budget-financed own |
\ implementation
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Financing as a part of EPC services EnRGans |

Public building owners can finance energy efficiency measures in general by means of

A Commercial and bank credit (loans)
A National or international subsidy programs and schemes, if available
A Own financing (budgdinanced)

A Energy Performance contracting (EPC)

FINANCING MAINTENANCE
& REPAIR
Financinds an important part of
the services covered in an EPC.
For many potential customers PLANNING EPC OPERATIONS

financing ighe most attractive
part of EPC services for public
buildings.

full service
spectrum

CONSTRUCTI

RISK TRANSHEF

ENERGY
MANAGEMEN
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** * *
Financing models for EPC projects EnPGans

A Third party financing
A Credit of ESCO (pure credit or credit with sale of claims/forfaiting/factoring)
A Credit of building owner

A ESCO financing

A Financing with interal funds of the ESCO (own equity, loans, leasing, renting)
A . dzA f FVQ)\)/EI ZéYSNJQé TAYLI )/C))\)/EI

A Financing with internal funds of
the building owner, backed by
an energy savings guarantee
provided by the ESCO.

A From the public building
26y SNXQRa AYUGSNYI €
capital expenditure budget
and from existing lines of credit.
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