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GHG Monitoring Reporting and
Verification Systems

- Case study of the MRV system in building sector -
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UNESCO CHAIR IN LIFE CYCLE AND CLIMATE CHANGE

Current state of reporting
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Source: Identifying and Addressing Gaps in the UNFCCC Reporting Framework, Ellis J., Moarif S., OECD, IAE, November 2015 h=4
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Necessary progress
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Katowice Rules

Article 4 of the Paris Agreement: national commitments:

The minimum contents of the NDCs are established (Annex | of the Katowice
Rules).

National GHG inventories: will be carried out using the most updated National
IPCC Guidelines for Inventories. At this time, the latest version dates from 2006.
However, these guidelines are under revision, and a new version is expected in 2019.

The NDCs of the countries will be registered in a public registry.

As of 2031, the NDCs will have a common time horizon, to be defined. Currently,
some countries are developing NDCs with a horizon of 5 years, while others are
considering a horizon of 10 years.

wni Tgin
=

United Nations ©  University Twinning

FONVHO ILVINIITO ANV ITOAD 341N NI HIVHD OOS3NN

1283

Educational, Scientiic and and Networking
Cuitural Organization * Programme



EMISSIONS
I

UNESCO CHAIR IN LIFE CYCLE AND CLIMATE CHANGE

H)!

Total GHG emissions  Total GHG emissions  Total GHG emissions

Ul at anational level  atan organization  ata facility level

w: level

wi!

Source: Identifying and Addressing Gaps in the UNFCCC Reporting Framework, Ellis J., Moarif S., OECD, IEA, November 2015 m
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Three types of MRV systems
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Three types of MRV systems
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ree types of MRV systems

MITIGATION ACTIONS (e.g. NDCs)

GHG effects, i.e.,
change in GHG
emissions, due to
mitigation actions

Source: Identifying and Addressing Gaps in the UNFCCC Reporting Framework, Ellis J., Moarif S., OECD, IEA, November 2015

Educational, Scientic and . and Networking

Sustainable Progress
development made toward
effects, i.e., changes  implementing
in environmental, mitigation actions

social, and/or
economic conditions,
due to mitigation

m Lo
A4

United Netions . University Twinning

FONVHO ILVINIITO ANV ITOAD 341N NI HIVHD OOS3NN

1283

Cuitural Organization ~ Programme



Basics of the mitigation MRV - IPMVP

UNESCO CHAIR IN LIFE CYCLE AND CLIMATE CHANGE
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Source: EVO IPMVP Volume 1, 2010, Chapter 4.1.

UNESCO CHAIR IN LIFE CYCLE AND CLIMATE CHANGE

HOW TO CALCULATE ENERGY SAVINGS?

Savings Reported for Any Period =
Baseline Period Energy — Reporting Period Energy

+/- Adjustments
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Basics of the mitigation MRV - IPMVP

Bassline Energy

UNESCO CHAIR IN LIFE CYCLE AND CLIMATE CHANGE

ENERGY CONSUMPTION
OR DEMAND

Increased
Production

Adjusted Baseline Energy

Savings or Avoided Energy
Consumption or Demand

Reporting Periad
Measured Energy

ECM Installation

Baseline Period

ESCIE

Source: https://evo-world.org/en/products-services-mainmenu-en/protocols/ipmvp
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Challenge

De-risking and scaling-up investment in energy efficient building retrofits in
Armenia
Implemented by the Ministry of Natural Protection and UNDP

Funded by Green Climate Fund, City of Yerevan, UNDP and the Ministry
Total value of the project: appx. 30.000.000%$ with additional 60.000.000%$ EIB

Expected results
264,3GWh/annum, 69TCO2eg/annum, total 4mTCO2eq, 1.700 jobs created

Beneficiaries
6000 — single family individual buildings
290 — multi-apartment buildings
23 — complex demand public buildings (hospitals)
150 — simple demand public buildings (schools and kindergartens)
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Monitoring and reporting platform

EE plans at different policy levels
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Source: Dr. A. Teskeredzic, Sazdovski I, Monitoring and Verification Platform,
United Nations  University Twinning

Training for the Ministry of Economy, Skopje, January 15t 2015.
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Monitoring and reporting platform

STEP 1: SELECTION PROCESS STEP 2: VERIFICATION OF SAVINGS / REDUCTIONS

Public Buildings

= EM|S data for verification of
GHG reductions (TIER 2)

T = Pre renovation energy audits
Municipalities / mEPC =

Publicinstitutions

MRV system
Registration of
measures / projects

MRV system
Registration of

Ex ante
implemented
measures / project

Residential

: = Pre renovation energy audits
Bullding mEPC = Post renovation energy audits

Banks / ESCOs
Pre-retrofit energy o . Post-retrofit energy
SRR

STEP 3: DEVELOPMENT OF METHODOLOGIES FORTIER 1 STEP 4: FINALIZATION OF THE MRV SYSTEM

= EMS data (if possible)

m Development of the bottom up methodology

m Development of the Inventory for energy savings
MRV system of public buildings Deve IOpme»nt of m Development of cost— optimum method— : MRV SQS‘[EII‘I
Data from methodologies for ology per building type With possibilities for
173 public buildings calculation of = DETE!meentquZEBmethodu\ogg per calculation using TIER 1
i 6290 residential buildings ™ Developmentof the Tupology energy savings Ll s andTIER2
of residential buildings m Development of nationally specific factors
I (equipment and performance)
s

Measured data of other
building refurbishments

o %
A~

Source: Sazdovski I, Terms of reference for the MRV system in the building sector in Armenia, UNDP Armenia, November 2018.
United Nations  University Twinning
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R 2 calculation method

Energy distribution
companies
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Source: Sazdovski |, Terms of reference for the EMIS system in the building sector, UNDP Macedonia, 2011.
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TIER 2 calculation method

EMIS

w
[
E 8 key equations for calculation of energy savings and GHG reductions
; 45 11 key parameters
§ 40 v = 3.3333x + 1 631 3*’ Data / Parameter ECpafore, ECafrer
3 F-=0.9669 . Data unit kWh or MWh
g 35 Description Annual Electricity consumed by the project building before
< 3 and after the refurbishment
g = * Source of data Smart meters, Electricity meter of the distribution company
5 = 24 . or electricity distribution billing system
- g a0 Measurement National standards described by the Regulatory Commission
3 = /}} procedures (if any)
5 13 Maonitoring frequency || Preferably weekly, minimum frequency once per month
< 10 & QA/QC procedures If the data are transferred directly from the billing system of
8 .y the electricity distributor, or smart meters, there is no need
8 51 of additional QC procedures. Possible estimates, needed to
& 0 : : : : : : be performed in the energy audit in case the energy
£ 0 3 4 g 5 10 12 14 measures of electricity is mixed with other sources of energy
consumption like electrical appliances.
HOD / day Data controlled by the Local Energy Manager or National
Energy Manager based on the procedure for monitoring and
verification for the EMIS software.
\_ NAECy = a365 + bHDDy + CCDDy + (Yx) Any comment Fr.ar all cl:iata gathered from thfa EDC, .it is recommended thE-lt
; direct link trough cloud base is provided where the EDC wiill
GE EC EF n transfer data from their billing system. If that possibility is
! X not enabled, the data should be verified by the Local Energy
m! GHGafter y — after y el,aftery + Z FCl X NCVl X EFCOZl Management Team

Source: Sazdovski |, Terms of reference for the MRV system in the building sector in Armenia, UNDP Armenia, November 2018..

1—TDL gf1er £

12 pages of static and dynamic database parameters
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Refurbishment measures of existing buildings
Measures at consumption side (wall, roof, insulation, replacement of windows)
Via SHD values. Measures at generation, distribution and emission heat
via 77 value (new boiler, new automatic control, balancing, TSV at radiators

el el ~ ("EEI measure(s’

SDH ejore SDH(I er
AE = (tefore (227afteryie g |KWh|SHDggeer < SHDper
Nbefore Nafter »7 AND/OR
A E — annual energy savings; [KTWh] Nafter =~ Mbero

Kwh~"‘~~_________——? CO:
SDH — specific heat demand; [ > ]
m<a
A — heated area [m?]
N = Npoi * Ndis * Nems [%0]

Seasonal efficiency of heating
system (before/after)

UNESCO CHAIR IN LIFE CYCLE AND CLIMATE CHANGE
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Source: Dr. A. Teskeredzic, Monitoring and Verification Platform, Training for the Ministries of Economy,
Energy Community Secretariat, Vienna, October 2014

UNESCO CHAIR IN LIFE CYCLE AND CLIMATE CHANGE

TIER 1 calculation method (CS)

Reference SHD values

Construction year

SHD residential

SHD non-
residential

before 1940 180 180
1940 - 1970 250 250
1970 — 1987 150 150
1987 — 2006 150 150

Appx. 15 equations
App. 30 code tables
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=
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Thank you

llija Sazdovski
Researcher
UNESCO Chair in Life Cycle and Climate Change ESCI UPF

fioll  «w» ESCI

Schocl of Imtemational Studier

Unitixd Nadons. . UNESCO Chair
Educatonal, Scentific and -  in Life Cyde and
Cullural Organizaion . Climate Change
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