_)X(_ 4
reen | Z
Booling initiative g

Green Cooling Technologies:
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. Operational arm of the UNFCCC Technology Mechanism
. Consortium of organizations from all regions + Network

. Mission to stimulate technology cooperation and enhance the
development and deployment of technologies in developing countries

. Technologies include any equipment, technique, knowledge and skill
needed for reducing greenhouse gas emissions and for adapting to
climate change effects

. Core services include:
o  Technical assistance to developing countries
o  Knowledge platform on climate technologies
o  Support to collaboration and partnerships
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Support to remove barriers to technology transfer (financial, technical, institutional)

v ldentification of needs and prioritization of technology, depending on country context
Technical recommendation for design and implementation of technology

Feasibility analysis of deploying specific technologies

Support to scale up use and identify funding for specific technologies

v
v
v
v Support legal and policy frameworks

Country-driven

* Any organization from developing countries can express need

* Request endorsed and submitted by the NDE

Fast and easy access to assistance

« User-friendly access: 4-pages submission, in all UN languages

« Appraisal of request within 1-2 weeks and response design within 2-8 weeks
CTCN selects and contracts relevant experts

» Assistance provided through Consortium and Network (value up to 250,000 US$)
« Collaboration with financial organizations to trigger funding
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Example of assistance in Namibia, Ghana, Mauritius and Kenya: The
Green Cooling Africa Initiative (GCAI)

CTCN Response:

* Inventory of GHG emission in
cooling sector
Analysis of technology gap and
needs base on best available

Request:

* Most cooling technologies not
sustainable and emit GHG

« Countries want to shift to
sustainable equipment in this
sector

* Need to identify the best
technologies to do so

* Need to ensure enabling
framework in place to enable

diffusion of these technologies

options

Recommendations on policies and
regulations

Recommendations for country-
specific roadmaps

Expected result: Increase

34 understanding and knowledge of policy
S makers in the sector to prepare
appropriate policy measures
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Join our network!

Access commercial opportunities: respond to competitive
bidding for delivery of CTCN technical assistance services

Create connection: network with national decision makers
and other network members to expand your partnership
opportunities and learn about emerging areas of practice

Increase visibility: broaden your organization or company’s
global reach, including within UNFCCC framework

Exchange knowledge: keep updated on the latest information
and share via the CTCN'’s online technology portal

Examples of collaboration
Co-host climate related events
Twinning arrangements with research institutions
Engage in new technology projects
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0 To listen to the webinar (select audio mode):

1. Listen through your computer: Please select the “mic and speakers” radio
button on the right hand audio pane display

2. Listen by telephone: Please select the "telephone” option in the right-
hand display, and a phone number and PIN will display.

0 To ask a question
Select the “guestions” pane on your screen and type in your questions, at
any time during the presentation

o If any technical difficulty
Contact the GoToWebinars Help Desk: 888.259.3826

0 The presentations will be made available after the webinar
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Leapfrogging to Green Cooling Products

Patrick Blake

Patrick.Blake.affiliate@unep.org
United Nations Environment Programme

GIZ Green Cooling Initiative Webinar
25 November 2015




Efficient Appliances & Equipment — taking the
en.lighten approach to the next low hanging fruits

%en.lightenﬁ JC) HHEHES

In support of

( SUSTAINABLE
M ERGY FOR ALL
A

« UNDRP, ICA, CLASP, NRDC and UNEP launched the
United for Efficiency (U4E) in 2014

« The Programme aims to join forces with private and public sector
to expand the en.lighten approach to the next high impact opportunities,

« Supporting the second goal of the Secretary General’s SE4ALL initiative:
double the global rate of improvement in energy efficiency

« The en.lighten and U4E initiatives form part of the SE4ALL Energy Efficiency
Accelerators on Lighting and Appliances & Equipment




Donors and
International
organizations

g Australian

gef AlD\Q*

BZ )55

]
ol

Partner
Organizations

International Copper Q olas “ SAPP
Association 3 ‘
& Doesd (eGP

Copper Alliance

F]
COPENHAGEN CENTRE I Z olade %
ON ENERGY EFFICIENCY
SE4ALL EE HUB Ovgunian atinos

GeELC  PIEbRAERBE

n r Watianal Lighting Test [entre H - . . .
L China |g topteninternationalservices

Supportive
Private Sector

osram@ ABB B/S/H/ 1L,

PHILIPS  [eEectroux (5( (5| A ®€skom
mabe @ arcelk Whirlpool




Countries Risk Locking-in Inefficient Products

Global stock of Global stock of
room air conditioners refrigerators

] Ol §
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2010 2030 2010 2030

Source: NAMAs in the refrigeration, air conditioning and foam sectors: A technical handbook”, GIZ, 2013; LBNL BUENAS, 2014.




With No Action, Electricity Demand in non-OECD
Countries Will Double by 2030

Electricity Generation [TWh]
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Source: IEA World Energy Outlook 2013, current policies scenario



Potential Global Savings Per Annum of Energy
Efficient Refrigerators and Air Conditioners

Save electricity
- by over
- By of electricity use

..equivalent to

=

sYsYs T
on electricity bills

Reduce CO2 emissions by

c 0 ..equivalent to

per year




The Multiple Benefits of Leapfrogging
to Efficient Appliances & Equipment

| increase capacity for
d purchasing development

Savings on Free power
| electricity bills generation

Meet Tomorrow’s Energy
Needs by Leapfrogging to

Efficient Appliances &
Equipment Today!

Reduce CO, Accelerate
emissions & economic
mitigate climate development

change




Making the Case
Country Assessments
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Energy efficiency benefits from lighting, residential refrigerators, room
air conditioners, distribution transformers and industrial electric
miotors with the implementation of globally benchmarked minimum
energy performance standards

ANNUAL SAVINGS IN 2025 and 2030

N 2030

Reduce electricity use
- byover 1.3 TWh
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Policy Status

N

Brazil
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Energy Efficiency Policy Assessment for Lighting, Residential Refrigerators, Room Alr Conditioners, Distribution
Transformers and Industrial Motors.

‘ Lighting

Policy Description Poil mandatory
Tee ar woluntary St

Wil Emegy MEF for incandescent rEre
bl lamips/sodism lampsCFL

EE Label for OFL, HID, )

incandescent ballasts for HID Label Comparatie Mandatory  |img
Supporting Follcy EE Endorsement Seal for

CFMI incandescent/ballasts for |08 Erdorsement | Vahintary | implementzd
Monikoring, vertfication
and !nh:m Mechanisms of MVEE WIVE rad

ik dealing with the: recyding

sound et of fisorescent lamps

Comments:  For more details please visit http:/fmap_enlighten-initistive omg/

m Refrigerators
Mand;
Policy Description Folicy Type ar kol oy Status

MAinimam Ersergy (Ordinance Interministerial Mo
Per 32672001 MEFS Mandatony  |imp «2001

Procel = Refrigerators Labed Endorsement Valuntary  [img -2000
Supparting Palicy

mﬁc Inmetro nf 20 de Labeed Comparatie Mandatory  |Under reversion 2006
Monkoring, verification |Ordinamce Interministerial Mo erfication and Sanatat amy
and enforcement 32672001 Enforcement Aoy )
Enviranmentally Refrigerator Recycling Programmie-a

ran ot facilty Recycling Facility... Completed 20013

Comments:

r Conditioners

Room Ai

Mandatory
Folicy Description Follcy Type: ar valunkary Status
MAinimam Ersergy (Ordinance Interministerial Mo
MEFS Flandat g 2001
Per 3232001 B o
Proced - Alr conditioners Labed Emdorsement Valuntary implemented 2013
S Pal
pparting Pallcy RAC annewed to Inmetro Portaria No. Label Hiandat 3001
a7 0400, /2011 Comparathe aneasany - |ime )
Monkoring, verification |OROINAKNCE INTERMINISTERIAL No | Verfication and
Mandas g 20011
and enforcement 323, OF 26 MAY 2011 Enfarcement ancasnn )
Enviranmentally Agrezment for recyding
Sectoradl Fil 4 [ Ll 2003
- n Agreemen andatony P

Comments:




100 Country Savings & Policy Assessments
to be Released During COP21!

PARIS2015
T
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E‘:’ U4 ‘\ﬂ HOME ABOUT US SAVINGS COUNTRIES PARTNERS RESOURCES & TOOLS EVENTS & NEWSROOM
, United for Efficiency

See http://united4efficiency.org
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Integrated Policy Approach to Transform Markets

1 %

i,

Minimum Energy

Supporting policies

EECI

Performance promoting demand for efficient products
Standards incl. innovative financing mechanismes,
loans and grants
Successful market
transformation
Monitoring, verification and enforcement Environmentally sound
programmes discouraging non-compliant life-cycle management
oroducts mercury, electronic waste, ozone depleting
substances...




Providing Expertise & Developing Tools
The global “Centre of Excellence”

[f?‘\ Support in the development of project
"% proposals and providing access to
financing

r _,i Training (online and face to face) on
S particular aspects of the integrated
policy approach

® I Expertise provided throughout the

TE implementation of projects advancing
energy efficiency in lighting, appliances
and equipment;

Development of individual country

lighting, appliance, and equipment
assessments.

V99 (Gyclasp

ENERGY-EFFICIENT COOLING PRODUCTS
IN LATIN AMERICA AND THE CARIBBEAN:

AN OPPORTUNITY TO COOL DOAWN THE PLANET AND ACCELERATE THE REGIONAL ECONOMY

EFFICIENT B

APPLIANCES
#a EQUIPMENT

GLOBAL PARTRERSHP PROGRAME

ske

Example: Latin America Regional
Report on Cooling Products




_)X(_ 4
reen | Z
Booling initiative g

Green Cooling Technologies:
Reducing Emissions from Refrigeration and Air-
Conditioning Sectors

CTCN/GIZ Webinar, 25th November 2015

Philipp Denzinger (philipp.denzinger@agiz.de)
Proklima International

On behalf of

% Federal Ministry for the
L Environment, Nature Conservation
and Nuclear Safety

of the Federal Republic of Germany
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About the project:
» Global Project

« 2012-2017 (Phase I.)

* Financed by the German
Ministry of Environmental

* Political decision makers,
technology suppliers and
importers, research institutes,
trainers, technicians, NGOs

Supported by On behalf of

* Federal Ministry for the
g I Z Deutsche G ellschaft Environment, Nature Conservation

fiir Internationale and Nuclear Safety
aaaaaaaaa heﬂ (G1Z) GmbH

Green Cooling Initiative

of the Federal Republic of Germany

Philipp Denzinger (GIZ)

giz

Objective:

Promote climate-friendly and
sustainable cooling technologies
globally

Activities:
« Support of the UN Technology
Mechanism (TEC/CTCN)

Establish Green Cooling
Network and Platform

Encourage technology
partnerships

Provide material and
instruments for promoting
Green Cooling.

page 20
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What is Green Cooling?

Aiming at a reduction of emissions from the cooling sectors,
the Green Cooling Initiative combines three approaches:

« promoting natural refrigerants,
* maximising energy efficiency,

- fosters a sustainable approach to private and
commercial energy consumption.

The term "green cooling technologies" is used to describe
equipment with maximized energy efficiency that is using
natural refrigerants, thereby minimizing its environmental
Impact.

Philipp Denzinger (G12) page 21



green™

cooling initiative www.green-cooling-initiative.org

» PROMOTING GREEN COOLING

WORLDWIDE «
HOME ABOUT NETWORK COUNTRYDATA TECHNOLOGY POLICY BENEFITS
- TR T
QUNTRY DATA COOLING SECTCRS
l @ The refrigeration and air Global greenhouse gas
conditioning sectors around the emissions in 2030

world

Our viorld map allows you to explore a wide variety of data:
refrigeration and air conditioning appliances in use, unit sales.
emiscions and emission mitigation potentials in the cooling

explore data » (\
p—

sectors both today and in the future.

‘% NETWORK
Our network and best
practice examples

Do you want to contribute to making green cooling
a worldwide success story? The Green Cooling
Initiative is locking for network members and best
practice examples.

% TECHNOLOGY
0" Green cooling - markets
and technologies

= @ @ &
QIGIE]E)

Nariiral refricerante and hioh enerov effiriency are

Global greenhouse gas emissions and
percentage contributed by the cooling
sector (projections for 2030}

cwitchto Table

W cooling sector W oMers
‘inCO,eq

@ ABOUT

Green Cooling Initiative
Refrigeration and air conditioning are responsible
for a significant share of the global greenhouse gas
emissions. Especially indeveloping and emerging
countries. the demand for coolingequipment is
rising Low levels of efficiency and high leakage
rates of refrigerant gases with high globsl warming


http://www.green-cooling-initiative.org/
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Global direct & indirect GHG emissions for the cooling sector

2014
3.74 Gt CO.eq

/

indirect direct

emissions emissions

(electricity (refrigerants
consumption - leakages, high _ o - -
fossil fuiles) GWP) M direct emissions B indirect emissions

2.67 Gt COzeq 1.07 Gt COzeq Subsectors shown

Ref. www.green-coooling-iniative.org
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Compound annual rate of growth 2007 - 2012

* RACs form the majority of UACs sold on the market
* AC household ownership is still low in many devel. countries
» Annual demand may likely double compared to todays numbers by 2030

25% 1

22,2%

20% Vietnam
Indonesia
15% - Nigeria
Brazil
China
7,7% Egypt

Mexico

i 0,
10% 1% 850  84% gau

5% - India

Thailand

0% -

Compound annual growth rate UAC
2007-2012
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Global Business as Usual and Mitigation Potential up to 2030

2014
3.74 Gt CO.eq

/ \ 5,000 Mt* =
OME S T—T—T—T—T T 717 T T

Ay 2030 it
2000 2010 2020 2030
8 Gt CO.eq 4.6 Gt co.eq WEAU BT

*in CO; equivalents

=) 43.5% reduction potential BAU = Business as usual

Subsectors shown

=3.4Gt CO a
Ref. www.green-coooling-iniative.org Zeq @ @ @ @
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The accelerated spread of green cooling technologies can mitigate
~5% of global total Greenhouse Gas emissions in 2030

m Domestic ref
m Commercial ref

Industrial ref ~3,4 GT
from
m Transport refr 62 GT*
" UAC CO,eq

MAC
Other, non-RAC

Ref. www.green-coooling-iniative.org

-

f
2000
M Direct
1800 +—
M Indirect
1600
1400
T
Q
o' 1200
o
=
2, 1000
v
2
2 800
£
w
600
400
0 -_J L 1 1 !
Domestic Commercial Industrial Transport  Stationary AC  Mobile AC
refrigeration referigeration refrigeration refrigeration
_—
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Example: Greenhouse gas emissions from the
Ghanaian RAC sector (current)

Direct emissions Indirect emissions
» Refrigerant  Energy use of RAC
leakage of high appliances
GWP HCFCs and . Relativelv low i
HECS elatively low in

Ghana due to low

* Relatively highin carbon share
Ghana due to
leakage from old
appliances

B direct emissions M indirect emissions

Total emissions 2014: 3.66 Mt CO.eq

Ref. www.green-coooling-iniative.org page 27
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Example: Greenhouse gas emissions from the
Ghanaian RAC sector (projected)

=
N
|

m Chiller

Unitary air conditioning
® Transport Refrigeration
= Mobile AC

® Industrial Refrigeration

®m Domestic refrigeration

m Commercial Refrigeration

2015 2020 2025 2030

Ref. www.green-coooling-iniative.org page 28
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Example: Ghana Mitigation potential vs. BAU for RAC in 2030

Business-as-usual and mitigation scenario until 2030 (in Mt CO,eq)

Mt COzq

Ghana

ol There comes a huge saving potential/ 1o;
with phasing down HFCs in Ghanal

3.81 Mt
CO.,eq p.a.
- 90% of
BAU*

5 Mt* H

1.85 Mt
CO.,eq p.a.
- 30% of
BAU*

O Mt +— . ] .
2000 2010 2020 2030 2020 2030
BBAU EMIT o o _ o
. BAU = Business-as-usual I BAU: indirect emissions [ BAU: direct emissions

MIT = Mitigation scenario M MIT: indirect emissions I MIT: direct emissions
Ref. www.green-coooling-iniative.org
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Leapfrogging - Saving green house gas emissions
saving tremendous costs by avoiding multiple conversions!

-~

Chances to leapfrog to Green Cooling Technologies

Ozone depleting

High global warming potential

v
Green Cooling

Natural + Energy
refrigerants... efficiency
. ./

|
_,-'"Il l"\-—,-"'I

Occur naturally

Low or no GWP

Deplete natural ressources and harm the environment

Environmentally-friendly

Are patented

Patent free
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“Low Hanging Fruit”
RAC & Foam Subsectors with high

emission reduction potential
Split ACs

Household refrigerators

Mobile Airconditioning

Production of XPS insulation sheets
Supermarket refrigeration

Chillers (i.e. Solar Cooling)
Transport refrigeration

Buildings (District Cooling, Absorption cooling/trigeneration)

page 31
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What do we need to have in place to phase down HFCs?

RAC Inventories/country data
Standards (MEPS, safety, etc.), trainings and certification

Climate friendly, cost effective and energy efficiency technology
alternatives (start with the low hanging fruits)

Strategies to phase down HFCs: Technology Road Maps (TRMs);
Apply for funding e.g. CTCN (up to 250.000 USD funding)

Access to finance for implementation

* RAC sector must be included in the Intended Nationally
Determined Contributions (INDCs)

 TRMps -> RAC NAMASs, etc.
« Green Climate Fund (GCF), MLF, multi- & bilateral donors...

page 32
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Further information:

« Go on www.green-cooling-initiative.org and get your country data

« Become a member and join the network http://www.green-cooling-
Initiative.org/network/

« Follow us on LinkedIn, Twitter and register for the GCI newsletter

« Participate at the training ,Cool Training” in Germany
https://www.qgiz.de/expertise/downloads/qiz2014-en-cool-
training.pdf

« Sign up to our webinars http://ctc-n.org/calendar/webinars

- Download publications, training manuals, etc. www.giz.de/proklima

page 33
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http://www.green-cooling-initiative.org/network/
https://www.linkedin.com/company/german-green-cooling-initiative
https://twitter.com/GCIGreenCooling
https://www.giz.de/expertise/downloads/giz2014-en-cool-training.pdf
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CTCN/GIZ Webinar

g
gree.n o _eg0 g0 promoting climate-friendly,
C00|II‘Ig |n|t|at|ve sustainable cooling worldwide

Alternative technology options,
safety and standards

green®

Presenter: cooling ini |at|ve
Dr Johanna Gloél (HEAT)

November 25th 2015

Supported by On behalf of

* Federal Ministry for the

Deutsche G u chaft Environment, Nature Conservation

I Z fir Inter ale and Nuclear Safety
aaaaaaaaa bed (GIZ) GmbH

of the Federal Republic of Germany
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Natural refrigerant technologies exist for all applications!

Pawr AT Ut

Mobile AC Domestic Comm. Industr. AC Foams
Ref. Ref. Ref.

page 35
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Characteristics of different refrigerants

Ozone depletion

High GWP

Persistent wastes

Depletable resources

Recycling/disposal

Safety issues

Energy efficiency

Costs

000|000 0|0|0O|uvHFC
O0|0|@®|0|O0| 0|0 |O|NH;

o/o/ojojee|e|®|®Hcrc
oo o oo oo eco

@0 05 e e e e o urc

©0|0@®@0 000 0@|HC

Local production

page 36
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Best practice example: Conversion of split air-conditioners to R-290
with Godrej (India) assisted by GlZ

Development & demonstration
of ACs with hydrocarbon
refrigerant propane (R-290)

Conversion of production line

Production of R-290 ACs of up
to 100.000 appliances p.a./ line

More than 200.000 units sold
so far

page 37
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Benefits Godrej — Best practice example

= Refrigerant GWP of 3 & reduced charge size
- Nearly 100% reduction of direct emissions

= Energy efficiency improvement compared to
standard R-22 unit: +23% in India

= No IPR on refrigerant
= Suitable for EU market (F-gas directive)

= Same price as standard R-22 AC model

page 38
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Safety standards — general requirements

» Two main safety standards for RAC

= EN 378: 2008 European standard for environmental and safety
requirements of refrigeration and air conditioning

= |EC 60335-2-40 Particular requirements for safety of household
appliances, electrical air conditioners, heat pumps and
dehumidifiers

_— : : BRITISH STANDARD BS EN 378.1:2008
IEC 60335-2-40
= Main requirements cover R Refrigerating
STANDARD systems and heat
. - pumps — Safety
=  Sources of Ign Ition ::guf;:e\;il:::::emﬂl
¢ , :
- - Part 1: Basic requirements, definitions,
u C h arg e am O u nt | I m It T classification and selection eriteria

Part 2-40: Particular requirements for electrical heat pumps, air-conditioners
and dehumidifiers

= Markings and warnings

=  Manuals/instructions
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Applied safety standard: Charge size limits Godrej — Best practice example

= Charge limit as per EN 378 — 1: 2008

M. = 2.5 X LFL%4 x hy x A1/

" m.., IS the allowable maximum charge in a room in kg;

max
= Ais the room area in m?;
= LFL is the lower flammable limit in kg/ms;

= h, is the installation height of the appliance in m.

For a typical 5kW split AC unit;
Moy = 2.5 X 0.038%4 x 2.3 x 14172
= 0.361 kg

page 40
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General Risk Assessment approach according to EN1127-1:2011

BS EN 1127-1:2011

Explosive atmospheres —
Explosion prevention and
protection

Part 1. Basic concepts and methodology

L LOPIN S £ A ) T T L

" raing storndords woridaide™

I
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Applied safety standard: avoid sources of ignition Godrej — Best practice example

= Carry out leak simulation test

» Replace with non-sparking components

Before: After:
Soldered wire terminal strands Connected in thimble, insulating sleeve
page 42
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Activity phases

Six general
activity phases:

Production

Transfer
Storage
Transport

In-use
Servicing/
maintain

page 43
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Product Installation and Servicing Measures Godrej - Best practice example
» Field installations by trained technicians only
- Five-day comprehensive training program for master technicians

= Room size and piping length (charge size) are checked by
technician

* Free installation & one year warranty
» Factory-made flared connections for indoor and outdoor units

» Extended producer responsibility: Trained technician will be
responsible for decommissioning

page 44
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Comparative risk assessment of HC refrigerant in refrigerator and
split AC (Colbourne, 2014)

Standards also based on experience - only from refrigeration equipment
Extremely good safety record for refrigerators

Quantitative risk assessment for AC in comparison

Sy N N o N N N N

Low risk for AC units because of
- Use of fan
- Release at high level

control

page 45
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Best practice example — safe handling of hydrocarbon refrigerants

Content

= Safety infrastructure

=  Quality systems for safety

= Training

= Production and manufacturing
facilities

= Equipment design and development

= Working on systems and equipment

= Case studies

https://www.giz.de/expertise/downloads/giz2010-en-guidelines-safe-use-of-hydrocarbon.pdf 45
page



The EU Regulation on fluorinated

greenhouse gases and its impact on
global markets

Paving the way towards an international HFC
agreement under the Montreal Protocol

Green Cooling Initiative
Webinar - 25 November 2015

Dr. Cornelius Rhein
European Commission

DG Climate Action



HCFC phase-out = HFC phase-in ?

thousand tonnes

1600

200

32-125-143a




TEAP estimates -

* Kk
* *
* *
* *

* gk

European

Commission
I

nA5 BAU Total demand HFC (ktonnes C02) A5 BAU Total demand HFC (ktonnes C02)
2500000 2500000

2000000 2000000

1500000 1500000
1000000 1000000
200000 500000
0 0
1990 1995 2000 2005 2010 2015 2020 2025 2030 1990 195 2000 2005 2010 2015 2020 2025 2030
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F-gas emissions in 1995-2050 without measures and
the effects of the F-gas Regulation/MAC Directive
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Regulation (EU)

No 517/2014

Two strategies to prevent emissions

e Prevent leakage and emissions
e Emission prevention and leak checks
e Control of by-production
e End of life treatment of products and equipment
e Training and qualification
e Information for users (labelling, product information)

e Avoid the use of F-gases
e Training and qualification
e Ban on new applications
e Ban on certain uses (high GWP HFCs, PFCs and SF¢ first!)

e Phase-down of HFC supply

Climate
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Regulation (EU)

No 517/2014

Containment measures

» Operators must prevent leakage

» Leakage checks, frequency depending on charge size

» Detection systems for larger charges

» Labelling of products and equipment, extended to foams
» Proper recovery and recycling, reclamation or destruction

» Training & certification of service personnel, including
information on alternatives

Applies to stationary refrigeration, air-conditioning, heat pumps,
fire protection systems, refrigerated trucks and trailers, organic
Rankine cycles and electrical switchgear with SF
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Regulation (EU)

No 517/2014

HFC phase-down - the main novelty

» HFC bulk placed on the EU market

» Schedule: freeze 2015, first step 2016, reduction of HFC
supply by 79% in 2030 (in CO, equivalent)

» Baseline: Quantities reported in 2009-2012

» Quota allocation based on historical sales + 'new entrants
reserve’

» Monitoring: Independently verified reports




Regulation (EU)

No 517/2014

Phase-down of HEbqu supply

EU Phase Down Profile
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Regulation (EU)

No 517/2014

HFCs in pre-charged equipment
» Of the EU HFC demand, 11% is imported in pre-filled

equipment, rising to 18% in 2030
» If not addressed, risk of circumvention of the phase-down!

Solution: As of 2017, obligation to ensure that all HFCs
quantities filled in equipment are "accounted for" under the

EU phase-down
e Filling in the EU, or
e outside the EU, with HFCs bought in the EU, or

e with HFC from a non-EU HFC producer with own EU quota
and authorisation to use quota from a quota holder

Verification through declarations of conformity and audited reports
(obligations for the EU importer, not the manufacturer) 55
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Regulation (EU)

No 517/2014

Commission
I

HFCs in pre-charged equipment (2)

» Registration for importers of pre-charged equipment in

the electronic quota register
Please note:

o This applies only to importers (= EU entities)

o Equipment importers do not hold an HFC import quota (only bulk
gas importers/producers!)

o Importers may use authorisations to use quotas held by gas
importers or producers (also non-EU gas producers)
> Yearly reports by importers of pre-charged equipment
and submission of verification document (audited report)

» Manufacturers of pre-charged equipment may be asked
by their EU importers/customers to document the origin
of HFCs used
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Regulation (EU)

No 517/2014

Comi

HFC-23 by-producﬁm
recovery/destruction

Placing on the market of HFC, PFCs, SF, and HFOs (and
other listed in Annex II) requires evidence, that HFC-23,
produced as a by-product, has been destroyed or
recovered for subsequent use

» Includes production of feedstock (i.e. HFC-22)
» Importers or EU producers have to provide evidence

> Applies as of 11 June 2015
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Regulation (EU)
No 517/2014

Bans and their context
1. Addressing non-HFCs and by-production

e Use bans for SF¢ in magnesium production
e Recovery/destruction of HFC-23 by-production
2. Steering the HFC phase-down
e Ban to service existing equipment with high GWP HFCs,

e Additional placing on the market bans for new equipment
Guiding principles:
e Existing equipment should not become obsolete

e Bans only when alternatives are available (= safe, energy
efficient, economically viable)

Climate
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No 517/2014

Regulation (EU) ___

Commissi

Ban on servicing w_ith high GWP HFCs

1. Applies as of 2020
2. Large refrigeration equipment

e Above 40 tonnes CO, eq charge size

e Excluding equipment for temperatures below -50°C

3. HFCs above GWP 2500
e Mainly R-404a and R-507

4. Recycled HFCs can be used until 2030
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Regulation (EU)

No 517/2014

Additional placing on the market bans (1)

e Extension of the ban on PFCs in fire protection
systems/extinguishers to HFC-23

e Foams blown containing HFCs with GWP >= 150
(unless required by national safety standards)

o Extruded polystyrene (XPS) - (2020)
o Other foams - (2023)
e Technical aerosols, HFCs with GWP >= 150,

unless required by national safety standards
(2018)




Regulation (EU)

No 517/2014

Additional placing on the market bans (2)

e Domestic refrigerators and freezers with HFCs
GWP >=150 (2015)

e Refrigerators and freezers for commercial use
(hermetically sealed systems) with HFCs

e GWP >=2500 (2020)
e GWP >=150 (2022)




Regulation (EU)

No 517/2014

Additional placing on the market bans (3)

e Stationary refrigeration equipment, HFCs with
GWP >= 2500 (2020)

o Exemption for equipment for temperatures below -50°C

e Multipack centralised refrigeration systems,
commercial use, capacity of 40kW or more, with
HFCs with GWP >=150 (2022)

o Exemption for equipment with indirect cascade systems
with HFCs below GWP 1500




Regulation (EU)

No 517/2014

Approximate
GWP Threshold
Q for New Product oo . . .
RAC Market - Ban Restrictions in EU legislation
o o
— ©
SEla|le|8]8
Xo |32 | R| 3| A
Domestic refrigeration 0.2% . banned from 2015 (GWP>150)
Commercial Small Hermetic 02% | @ banned from 2020 (>2500) and 2022
(>150)
Commercial Condensing Units 4% ‘ . ‘ banned from 2020 (>2500)
S Commercial Multipack 33% ‘ ‘ . banned from 2020 (>2500) and 2022
= (>150)
93 [allowing cascades with GWP<1500]
:"q:j Transport Refrigeration 1%
oc
Industrial Small / Medium DX 8% . . . banned from 2020 (>2500)
Industrial Large DX 3% ‘ ‘ banned from 2020 (>2500)
Industrial chillers 1% | @ | @ banned from 2020 (>2500)
Industrial flooded 0.1% . . banned from 2020 (>2500)

Key to Traffic Lights

Ban suitable (but may need small number of exemptions in some sectors)

Ban may be suitable for part of sector, but more commercial development needed

Ban not suitable at this time
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Regulation (EU)

No 517/2014

Additional placing on the market bans (4)

e Movable room air-conditioners (hermetically
sealed), HFCs equal/above GWP 150 (2020)

e Single split air-conditioning systems, less than 3kg
charge size of, F-gases with GWP >=750 (2025)




Regulation (EU)

No 517/2014

Approximate GWP
O Threshold for New
L e 2. . . .
RAC Market T 5 Product Ban Restrictions in EU legislation
o c
8 ©
Ss/g|8|8| &
X O — ~ — ~
Small portable units 1% ‘ banned from 2020 (<150)
» Split systems 20% ‘ banned from 2025 (<750)
S
Packaged systems 0.4%
E [rackaseasy 3
)
o,
;:3 VRF systems 2% ‘
o] Small and medium chillers 6% .
o
Ién Large chillers 2% .
c
K= Domestic hydronic heat pumps 1% ‘
=
]
c Other heat pumps 1%
5 @
£ | MAC: cars and vans 10% | @ banned via MAC Directive (2011 for new
< car types, 2017 for new cars)
MAC: large vehicles 7%

Key to Traffic Lights

Ban suitable (but may need small number of exemptions in some sectors)

Ban may be suitable for part of sector, but more commercial development needed

Ban not suitable at this time
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Regulation (EU)
No 517/2014

Great attention by stakeholders on the bans...

but it's the phase-down that will drive most
changes (even though not sector-specific and thus
flexible)

Average GWP today ~2000
-> In 2030 average GWP <400 (21%)

i.e. A solution with GWP 700 is not good enough
unless other sectors do more...

Good savings potential is e.g. given by avoiding
refrigerants with GWP > 2500 (R-404A, R-507)




Impacts on global

markets

Implications for the HCFC phase-out on global
markets

> Increased demand for low GWP alternatives to
HFCs, and in the same time HCFCs, will spur
Innovation

> Economies of scale will reduce costs for a
transition to low GWP alternatives

» But: Risk of 'dumping' of out-dated technology
(also new equipment!) using high GWP HFCs in
Article 5 countries' markets (...R-404a, R-507...)




Impacts on global

markets

Directly concerned sectors:

» HFC producers wishing to export to the EU:
Quotas and reporting required

» Manufactures of equipment or foams: Bans may
apply, HFC quantities in RAC systems have to be
accounted in the EU HFC phase-down




HFCs under the
Montreal Protocol:

The EU approach

Commissi

The internationalﬂplications

» The new EU F-gas Regulation demonstrates that
ambitious measures on F-gases are feasible

» Increasing demand for alternatives to HFCs
trigger innovation and economies of scale also in
other markets

» The EU takes an active role in the negotiations on
an HFC amendment under the Montreal Protocol

» EU amendment proposal submitted in April 2015




HFCs under the
Montreal Protocol:

The EU proposal

» Encourage other Article 2 parties to pursue a
similar level of ambition as the new EU Regulation

» Key elements of the EU proposal:

o Focus on maximizing climate benefits of the
HCFC phase-out

o For Article 5 parties: Freeze of combined
HCFC and HFC consumption, expressed in CO,
equivalents

o Collection of data on HFCs before deciding on
long-term reduction schedule




HFCs under the

Montreal Protocol:
The EU proposal
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HFCs under the
Montreal Protocol:

The EU proposal

Results from case studies for individual countries

Business as usual scenario Mitigation scenario: ‘
Early transition to very low-GWP
alternative where possible

= HFC - HFe

= HCFC

—Freeze

Mt CO2eq
Mt COZeq

2000 2005 2010 2015 2020 2025 2030 2000 2005 2010 2015 2020 2025 2030
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HFCs under the

Montreal Protocol:
The EU osal

European
Commission
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BAU:

Foam bulk
¢ Appliance Foam
o Transport Refrigeration
» Industrial Refrigeration
m Commercial Refrigeration
m Domestic refrigeration
® Mobile AC

m Chillers
m Unitary air conditioning
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HFCs under the
Montreal Protocol:

The EU approach

Conclusions from case studies:

» Unitary air-conditioning is the most important
sector

» Mobile AC also major contributor followed by
industrial and commercial refrigeration and to a
lesser extent chillers; foams, transport and
domestic refrigeration play a minor role

» If conversion of the unitary AC sector to low GWP
alternatives starts early - before the freeze date -
the freeze can be reached and maintainecd

» After reaching the freeze, reductions result from
the transitions undertaken and the HCFC phase-out




To know more...

...about the EU legislation and underlying technical analysis
http://ec.europa.eu/clima/policies/f-gas/leqgislation/documentation en.htm

...about the EU HFC amendment proposal
http://ec.europa.eu/clima/news/articles/news 2015043001 en.htm

...about the availability of low-GWP alternatives, also for high ambient
temperatures
http://ec.europa.eu/clima/policies/f-gas/legislation/studies en.htm

http://ec.europa.eu/clima/policies/f-gas/leqgislation/docs/alternatives high gwp en.pdf
http://ec.europa.eu/clima/policies/f-gas/leqgislation/docs/alternatives high gwp annex en.pdf

...or contact: Cornelius.Rhein@ec.europa.eu
Thank you for your attention!
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