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Design of MRV activities in Greece

I. BU
measurement & L
monitoring
II.
I1I. Data collection
II1. Control & I1I.
verification
Iv.
IV. Reporting
V.

V. Evaluation

The efficient measurement of the achieved
energy savings.

The establishment of effective data
collection procedures both for the
predefined values and the input data of the
Bus.

The effective control and verification of
the implemented energy efficiency measures.

The precise and structured reporting of
the achieved energy savings from the
implemented energy efficiency measures for all
the obligated parties.

The continuous evaluation of the obligated
parties’ progress towards the established
energy efficiency targets and the potential
imposition of penalties.
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Measurement framework
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Deemed savings

Metered savings

Scaled savings

Surveyed savings

Top-down <

Bottom-up <

Mixed <

* Energy consumption indicators
« Econometric methods

* Direct measurement

- Billing analysis

* Deemed estimates

* Mix of ex-ante and ex-post

* Detailed engineering estimates

» Stock modelling
< Diffusion indicators

Source: EPATEE project




S

ENSMOV..
Measurement framework

Bottom-up methods for the measurement of the achieved energy savings

BU1: Awareness raising campaigns in residential and tertiary sectors

BU2: Smart Meters and informative billing

BU3: Energy upgrade of the building envelope in buildings of residential and tertiary sectors

BU4: Energy upgrade of the existing cooling systems with high-efficient in buildings of tertiary sector
BUS5: Energy upgrade of the existing heating boilers with high-efficient in buildings of tertiary sector
BUG6: Production of hot water with solar energy

BU7: Energy efficiency measures in technical and industrial processes

BUS8: Introduction of energy management systems

BU9: Energy efficient lighting in buildings of residential sector

BU10: Energy efficient lighting in buildings of tertiary sector

BU11: Energy efficient street lighting

BU12: Promotion of new and alternative vehicle technologies

BU13: Eco-driving

BU14: Efficiency improvement through energy efficiency measures in transport sector

BU15: Promotion of LPG in transport sector

BU16: White goods

BU17: Office equipment

BU18: Standby Kkiller in households

BU19-BU22: Energy upgrade of heating and cooling systems with high-efficient ones in residential and tertiary sectors
BU23: High efficient heating circulating pumps

BU24: Thermal insulation of pipes in the heating system

BU25: Installation of thermostatic valves on radiators

BU26: Other measures
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Indicative list for residential sector

Indicative measures Type Bottom-up Lifetime (years)
Insulation: Building envelope (cavity wall and other insulation such as solid. wool. etc.) Technical BU4 30
Insulation: Building envelope (loft/roof and floor insulation) Technical BU4 25
Draught proofing for increasing the air-tightness of the buildings Technical BU4 5
Windows/glazing with low U value Technical BU4 30
New hot water storage tank with foam insulation Technical BU22 15
Insulation of hot water pipes. with material on unexposed hot water pipes Technical BU23 20
Heat reflecting radiator panels: Insulation material installed between radiators and the wall to reflect heat Technical BU4 18
Energy efficient heating boilers irrespective of fuel Technical BU6 20
Heating control: Timing devices. thermostats and radiator valve thermostatic controls Technical BU24 10
Heat recovery systems for recovering and recirculation of heat Technical BU20 17
Hot water saving faucets with flow restrictors Technical BU25 15
Heat pumps: Air to air Technical BU6 10
Heat pumps: Exhaust air to water Technical BU6 15
Heat pumps: Ground source Technical BU6 25
Energy efficient (class A or above) room air conditioner Technical BUS 15
Connection to the district heating Technical BU6 30
Solar thermal collectors for hot water supply Technical BU7 20
Solar thermal collectors for assisting space heating and cooling Technical BU4 20
Energy efficient (class A or above) cold appliances (e.g. refrigerators. freezers) Technical BU17 15
Energy efficient (class A or above) wet appliances (e.g. dish washers. washing machines and tumble driers) Technical BU17 12
Energy efficient consumer electronic goods (e.g. DVD player. settop box. home computer) Technical BU18 3
Energy efficient compact fluorescent light bulbs for household use Technical BU10 6.000 hours
Luminaries with ballast systems (lighting units with dedicated efficient lamp fittings) Technical BU10 15
Awareness raising campaigns Behavioural BU1 2
Energy audits Behavioural BU2 2
Smart meters providing information on energy consumption Behavioural BU3 2
Trainings Behavioural BU1 2
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Template of the BU equations

BU4. Energy upgrade of the building envelope in buildings of the residential
and tertiary sectors

Description: The current method refers to the implementation of interventions in the
building envelop improving its thermal guality and lowering the heating and cooling
demand.

Method: Scaled method

BU2. Energy audits for households

Description: The current method refers to the conduction of energy audits for
households, which can lead to awareness raising and to the initiatich of more rational

enargy consumption behavioural patterns.

Method: Deemed method

Bottom-up formula

Bottom-up formula

fi
TFES = ZLA * (EPCpefore — EPCaprer)

TFES = ng + FECyy + S

Definition

TFES Total Final Energy Savings [kKWh,/a)

MNa Mumber of energy audits

FEChH Final Energy Consumption of household(s) (either for electricity or for
electricity and heat) [kWh/a]

Sa Savings factor of an energy audit [3&]

Baseline

Mo conduction of energy audits

Definition

TFES Total Final Energy Savings [kWh/a)

A Heated gross floor area of each refurbished building [m?]

EPChetare Final energy consumption as estimated in the Energy Performance
Certificate before the implementation of the interventions [kKMh/m?]

EPCaiter Final energy consumption as estimated in the Energy Performance
Certificate after the implementation of the interventions [kWh;/m?]

n Mumber of refurbished buildings

Baseline

Final energy consumption prior to the thermal refurbishment of the building.

The space heating demand values should be corrected with the relevant heating degree days.

Each obligated party should provide oll the necessary figures (A, EPCrefors, EPCafter) for
each building separately.

Parameters Value Source
Savings factor of an energy
audit at a specific quality level 10% (5%-20%) EEA 2013
[%]
Final Energy Consumption of a
9,671 E tat 2014
household [kWh/a] ' urostat (year 2014)
Final Electricity Consumption of
2 household [kWh/a] 3,767 Eurostat (year 2014)

Each obligated party should provide only the number of the conducted energy audits
(na).

(=

Data collection
for predefined
values

Data collection
for control and
verification

procedlules b
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Implemented MRV procedures

Template of the Annual
Compliance Plan

Submission tool

Template for providing
recommendations

Submission of the
Annual Compliance
Plan

Submission of the
achieved energy

savings and the
respective control and
verification items

Control and verification
of the achieved energy
savings and the
respective submitted
items

Control of the Annual
Compliance Plan

Implementation of the
planned energy
efficiency measures

Clearance of the
achieved energy
savings

Template for providing
recommendations

Template for Annual
Clearance Report
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IT platform (2022-2030)

Annual Implementation Plan

Creation, Process, Overview, Administration, History

ONZ KAYKEA 2021-2030

Apyikr) oeAida [Mivakeg TTApaPETPWY CUOTHHATOG Aayeipion ETiowv Zxediwv YAotoinong (EZY) Bonénrka User: 40 fee

wr Object was successfully updated. Object was successfully updated x

Ixédia TwpeuTikO lgoduyio 2021-30

\H i

MNABog ETHgIwY EXediwv YAomoinang (ELY) 1, EeAida 1 ammé 1 ) 10 v
ETOG - OpIOTIKWG - p 2 % .
ala avaeopéc ddon ANAwBEV MARBog Métpwv ZyoMia @EE AgloAoynTrig EiSog ELY

Y110

ETTECEPYOOIa Emaia AnAwon YAoTioinang O:ETTPOBECHO

+ Anpioupyia # Emegepyacia # EmoKOTINOT) # Alayeipion Alaypapr v Avavéwon oeANibag # loTopikd

O avwTEpw) TIVAKAG ATTOTUTTWVEL TNV GUYKEVTPWTIKE £IKOVA VIO 0Ad Ta ETRaIa ZxEBIa YAatroinang (EZY) Ta oTroid EXETE KATAXWPNOTEL

[m] Mo va dnpioupyrioeTe éva véo ELY méaTe 1o kouBio [Anpioupyia] kol aTny ETTOPEVN 080V KATAXWPEITTE TIG NTOUHEVEG TTANPOQOPIES. Mo va OAOKANPWOTE TNV VEX KaTaXWPNon
TEOTE TO KopBio [ATroBrikevon)].

[m] Eéiv oladrjroTe aTIYpI PETG TNV dnuioupyia Tou EZY £MBUYEITE v TPOTIOTIOITETE TG OTOIKEIO TOU (OXOAICt KTA), UTTOPEITE va TO TTPAEETE APOU TTPWTA TO ETTIAEEETE ATTO TOV OXETIKO
TivaKa Je aploTEPS KAIK Kal 0T OUVEXEIX TTIEGETE TO KopRio [ETreéepyaaial.

[m] Mo va va TpooBéaeTe/TpoToTIOINOETE/BIaypaYeTE PETPA ECOIKOVOUNONG Tou EZY, vo ouayeTioeTe KGBe PETPO pe TV avTioTolxn BU, va KataywprioeTe TIg TIHEG ei068ou Tng BU kai
Va “QOPTWAETE” Ta ATTAITOUHEVT EYYPAPA TEKUNPIWONG, ETIAECETE TTPWTa TO EZY e aploTEPO KAIK aT10 TOV OXETIKO TTiVOKT KOl OTN OUVEXEID TTIECETE TO KopBio [Alayeipion].

[m] H 6An Bladikaoia yivetal o€ 5 Brjpata. Avé TIaod aTiyur) HTTOPEITE va TTAONYNBEITE aTo ETTOPEVO 1} TTponyoUpEVo Brida TEOVTag Ta avTioTolXa KopBia TTAorynang.

[m] Mo ver Beite OAa TA TIEPIEXOPEVA EVOS EZY (¥Wpi¢ BUVATATNTA TROTTOTIOINGRG Twv), ETIAEEETE TO ELY Ue apIoTEPO KAIK GTTO TOV OXETIKO TTIVCKA Kl 0T GUVEXEID TTIECETE TO KOURBio
[Emiokémnon].

[m] OAeg o1 peTamTwoelg @dong Tou EZY eival TpooBaoipeg amd 0Aoug He TNV ETTIAOYT TOu OXETIKOU kopRiou [loTopiko].

[m] Ma avaAuTikEG 0dnyieg (Brpata diayeipiong ELY, eClowaelg/TIpig TTapaueTpwy BU, Eyypaga TeKpnpiwaong, gaoslig Tne d1adIkaoidg UTTOROANG KGBe EXY KTA) TTapakaAoUpe i

% é EEnA Ay e

2042020 Wy o
c=x—x—m1

Few changes in
the terminology
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Control and verification framework

Implemented methodological approach

¢ Plausibility checks of the reported energy efficiency measures

SIGNIFICANT SAMPLE

N\ Population Size Confidence Level = 95% Confidence Level = 99%
(total amount of

Confidence Interval Confidence Interval

e Identification of the control and verification sample reported encray e S0 19%  10% s 1%

efficiency measures)

J 100 49 80 99 63 87 99
500 81 217 475 125 286 485

Stage 3 1,000,000 96 384 9,513 166 665 16,369

Plausibility checks

Desktop On-site
checks checks

External suggestions

Random sample

% <
1,000 88 278 206 143 400 943
e Conduction of in-depth checks s e
10,000 95 370 4,899 164 624 6,247
J 50,000 96 381 8,057 166 657 12,486
100,000 96 383 8,763 166 661 14,267
Stage 2 500,000 96 384 9,423 166 665 16,105
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Contact:

m ENSMOV Plus

g @ensmov / #fensmovplus

) www.ieecp.org

A

Our Platform:

g
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