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Annex |
Annex I
HFC USE BY SECTOR AND SUBSTANCE IN BRAZIL (2024 SURVEY RESULTS)
Sector | HFC-134a | HFC-32 | HFC-125 | R-404A R-410A Others Total | Share (%)
Metric tonnes (mt)

Manufacturing
Domestic refrigeration 59.30 - - - - - 59.30 0.2
Commercial refrigeration 560.00 - - 208.00 12.00 8.67 788.67 2.9
Industrial refrigeration 111.80 - - 169.50 82.10 - 363.40 1.3
Transport refrigeration 56.60 - - 132.10 - - 188.70 0.7
Residential AC - 1,565.00 - - 3,222.00 - 4,787.00 17.6
MAC 1,566.17 - - - - - 1,566.17 5.7
Commercial AC 234.46 22.72 - - 459.66 21.23 738.07 2.7
Heat pump 24.00 24.00 0.1
PU foam 8.00 8.00 0.0
XPS foam - - 0.0
Aerosol 450.00 - 450.00 1.7
Firefighting 25.46 24.30 49.76 0.2
Solvent 1.23 1.23 0.0
Other RAC manufacturing unidentified 1,863.02 2,082.50 - 3,945.52 14.5
Other 56.55 56.55 0.2

Subtotal manufacturing (mt) 4,901.37 3,670.22 25.46 509.59 3,799.76 119.98 13,026.38 47.8
Servicing

Refrigeration subsectors
Domestic 444.80 - - - - - 444.80 1.6
Commercial 502.80 - - 1,084.97 10.20 216.63 1,814.60 6.7
Industrial 369.50 - - 588.90 289.00 6.80 1,254.20 4.6
Transport 226.60 - - 186.60 2.10 415.30 1.5

Air-conditioning subsectors
Residential - 228.00 - - 3,214.00 - 3,442.00 12.6
Mobile 4,694.21 - - - - - 4,694.21 17.2
Other (commercial / industrial) 625.89 2.30 - - 813.56 414.10 1,855.85 6.8
Heat pump 300.00 300.00 1.1

Subtotal servicing (mt) 6,863.80 230.30 1,860.46 4,626.76 639.63 14,220.95 52.2
Total (mt) 11,765.17 3,900.52 25.46 2,370.05 8,426.52 759.61 27,247.33 100.0
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Sector HFC-134a HFC-32 HFC-125 R-404A R-410A Others Total ‘ Share (%)
CO2-eq tonnes

Manufacturing
Domestic refrigeration 84,804 - - - - 84,804 0.2
Commercial refrigeration 800,806 - - 815,673 25,050 12,263 1,653,792 34
Industrial refrigeration 159,874 - - 664,696 171,384 995,953 2.1
Transport refrigeration 80,938 - - 518,028 - 598,966 1.2
Residential AC - 1,056,375 - - 6,725,925 7,782,300 16.2
MAC 2,239,629 - - - - 2,239,629 4.7
Commercial AC 335,284 15,336 - - 959,540 22,503 1,332,663 2.8
Heat pump - - - - 50,100 - 50,100 0.1
PU foam - - - - - 8,240 8,240 0.0
XPS foam - - - - - - 0.0
Aerosol 643,506 - - - - 643,506 1.3
Firefighting - - 89,110 - - 104,740 193,850 0.4
Solvent - - - - - 2,017 2,017 0.0
Other RAC manufacturing unidentified 2,664,124 1,405,688 - - - 4,069,812 8.5
Other - - - - - 7,159 7,159 0.0
Manufacturing of blends - - - - - - 0.0

Subtotal manufacturing 7,008,966 2,477,399 89,110 1,998,396 7,931,999 156,922 19,662,792 41.0
Servicing

Refrigeration subsectors
Domestic 636,064 - - - - 636,064 1.3
Commercial 719,004 - - 4,254,818 21,293 652,271 5,647,386 11.8
Industrial 528,385 - - 2,309,411 603,288 3,441,083 7.2
Transport 324,038 - - 731,751 - 1,055,789 2.2

Air-conditioning subsectors
Residential - 153,900 - - 6,709,225 - 6,863,125 14.3
Mobile 6,712,720 - - - - 6,712,720 14.0
Other (commercial / industrial) 895,023 1,553 - - 1,698,307 732,011 3,326,893 6.9
Heat pump 626,250 626,250 1.3

Subtotal servicing 9,815,234 155,453 - 7,295,980 9,658,362 1,384,282 28,309,310 59.0
Total (CO2-eq tonnes) 16,824,200 2,632,851 89,110 9,294,376 17,590,361 1,541,204 47,972,102 100.0
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Annex IIT

SIMULTANEOUS IMPLEMENTATION
OF THE HCFC PHASE-OUT MANAGEMENT PLAN AND THE KIGALI HFC IMPLEMENTATION PLAN IN BRAZIL

Annex 111

HPMP - stage 111 KIP - stage I HPMP+KIP
Sector/ combined
Component . . Cost . o Cost cost
Main focus/activities (US $) Main focus/activities (US $) (US $)
Review norms for HCFC import quotas; develop Promote the adoption of mandatory practices and
control mechanisms for the use of HCFCs in servicing, technical qualification, particularly in the servicing
including inter alia equipment labelling by manufacture sector, contributing to leak containment, maintenance
date and regulations on the manufacturing of HCFC- and end-of-life management; enable the safe use of
Regulato based equipment; develop guidelines for the correct flammable refrigerants through harmonization with
g ry recovery and disposal of unusable or obsolete 200,000 | international standards and the updating of national 707,322 907,322
component . ) : ) . . .
refrigerants from old transport trucks; develop a technical requirements; and stimulate technological
standard on the testing and safe handling of cleaning conversions to low-GWP alternatives by creating a
agents alternative to HCFC-141b for flushing RAC regulatory environment conducive to innovation and
circuits; and support for the adoption of standards for a sustainable transition; strengthen data recording and
the safe handling of NH3 in industrial refrigeration reporting for sector use and blends
RRR: Strengthen the 6 operating reclaim centres, . .
" . . . Support to 200 MAC workshops with equipment for
establish 3 additional reclaim centres and 3 recycling the recovery. recveling and recharee of refricerant
and reclaim support centres; pilot destruction, network 3,779,546 . Ty, recycling g & ’ 1,901,540 5,681,086
. . . . . refrigerant analysers, and related tools, and
of collection points, refrigerant reclaim equipment :
. contingency
Strengthening of | prototype
the integrated Flushing and solvent: support the replacement of
management HCFC-141b as solvent; technical support to RAC 1,037,022 1,037,022
system for servicing workshops; module on flushing practices and
refrigerant training of 66 instructors and 5.000 technicians 350,440 330,440
reclaim, Strengthening inspection: Strengthen the
recovery and environmental control bodies at the federal, state and 170.000 170.000
recycling (RRR) | municipal levels through training courses and ’ ’
procurement of refrigerant identifiers/analyzers
Awareness and outreach: Five-year communication
plan and marketing campaign, development of related 650,000 650,000

technical materials
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Annex III
HPMP - stage III KIP — stage I HPMP+KIP
Sector/ combined
Component Main focus/activities ([ngs;) Main focus/activities (Ings;) (f]gs;;)
Demonstration project on chillers: Support the Demonstration project on sustainable AC using
replacement of at least 10 HCFC-22-based chillers R-290 s: Procurement, installation and monitoring of
installed in commercial (shopping malls, hospitals, 160 split AC units with HC-290 at 8 end users to
hotels, supermarkets) and industrial facilities with 3,039,800 evaluate equipment safety, technical and operational 743,700 3,783,500
chillers based on energy-efficient alternatives with zero feasibility, data collection, analysis, and
ODP and low GWP dissemination
Demonstration project for the installation of VRF
Demonstration project on AC equipment: Support AC system using CO:: Procurement, installation and
the replacement of at least 50 HCFC-22-based AC monitoring of CO2-based and HFC32 based VRF
units of different capacities in commercial buildings by 989,700 | systems in buildings situated in a different climatic 650,600 1,640,300
equipment based on energy-efficient, low-GWP region; and evaluation of the feasibility of this
alternatives technology for future commercial and institutional
applications
Technical o ) . o Study and assessment of gqoling systems for data
assistance and Feasibility study for the 1mplen.1e.n.tat10n of a district centres: Carry. outa fe.'f151b111ty stgdy for the use of
demonstrations cooling system: Carry out a feasibility study for the low-GWP refrigerants in AC equipment for data
implementation of district cooling systems based on centre by evaluating equipment, refrigerants, costs,
for the AC . . 104,500 . L P 250,002 354,502
sectors zero-ODP agd low- or medlum-GWP technologles or potential applications, hmlltatlons, energy
energy-efficient absorption systems, and organize performance, safety, technical and operational
seminars and meetings to disseminate study results feasibility concerning the establishment of policies
for the use of low-GWP refrigerants
Awareness and outreach: Five-year communication
plan and marketing campaign, preparation of technical
materials; organization of workshops and participation
in sectoral events and trade shows to disseminate the 275,000 275,000
results of the demonstration projects to end users and
RAC sector stakeholders
Pilot project for the development of AC based on
HC-290: Preparation of a feasibility study for the use
of low-GWP refrigerants in MAC systems and 446,056 446,056

development of an AC unit charged with HC-290 for
demonstration purposes
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Annex III
Sector/ HPMP - stage 111 KIP — stage I Hclt’xg;ﬂ"
Component Main focus/activities (chgsst;) Main focus/activities (chgsg) ([c](;s;)
Universities: In cooperation with 2 technical
universities, develop a practical training programme
and educational materials, install demonstration AC
and refrigeration units and procure tool kits for
training, and provide training to 8 university instructors 990,000 990,000
Capacity and 400 mechanical engineering students on
building in the zero-ODP/low-GWP technologies, best servicing
residential AC practices, leak containment, and the safe handling of
and industrial flammable refrigerants
and commercial | Vocational training: In cooperation with a training
refrigeration institution, develop a practical training programme and
sectors educational materials, adapt the practice laboratory
with the provisiop of an NHg-based refrigeratioq ‘ 1,263,020 1,263,020
system, and provide theoretical and practical training
for 4 instructors and 600 technicians in the industrial
refrigeration subsector on the safe handling of
NH;-based systems
Curriculum development for a technician QCR scheme Curriculum development for a technician QCR
and development of curricula and teaching material 80,000 | scheme and development of curricula and teaching 80,000
(Room AC) material (Commercial refrigeration)
Develop and implement a QCR pilot project for 240.000 Develop and implement a QCR pilot project for 446.000 1,821,000
Capacity 80 RAC technicians (Room AC) ’ 160 RAC technicians (Commercial refrigeration) ’
building in the Provide demonstration equipment and tool kits for the 600.000 Provide demonstration equipment and tool kits for 375.000
commercial QCR pilot project (Room AC) ’ the QCR pilot project (Commercial refrigeration) ’
refrigeration and | Updating the best practice handbooks on HCFC
room AC containment and provide training on best practices for
- . . . 2,216,760
servicing sectors | AC and commercial refrigeration systems for
(technician 66 instructors and 5,000 RAC technicians 2,871,322
training, Provide demonstration equipment (AC and commercial
certification and | refrigeration - HCFC-22 containment courses), sealed 654,562
awareness) system design components, among others, and tool kits
Updating the best practice handbooks on CO, and HC Updating the best practice handbooks on CO,and HC
in commercial refrigeration systems, updating the best 4,532,250 in commercial refrigeration systems, ,and on 751,000 5,283,250

practices handbook on alternative, low-GWP
flammable refrigerants in AC systems, and providing

alternative, low-GWP flammable refrigerants in AC
systems, and providing training on best practices in




UNEP/OzL.Pro/ExCom/98/28

Annex III
HPMP - stage III KIP — stage I HPMP+KIP
Sector/ combined
Component cost
P Main focus/activities ([ngs;) Main focus/activities (Ings;) US $)
training on best practices in the safe and efficient use the safe and efficient use of zero-ODP, low-GWP
of zero-ODP, low-GWP refrigerants in small AC units refrigerants in small AC units and in commercial
and in commercial refrigeration systems to refrigeration systems to 1,100 RAC technicians (770
75 instructors and 8,000 RAC technicians technicians trained on flammable refrigerants for AC
(5,000 technicians trained on flammable refrigerants and 330 on CO»/HC in commercial refrigeration);
for AC and 3,000 on CO,/HC in commercial and carry out refresher train-the-trainer courses
refrigeration)
Provide demonstration equipment (AC units) and
training tool kits for 5 training centres and establish Replacement and repair of tools and demonstration
2 additional centres to promote the safe and efficient 1,800,000 | o e e oior tho HIPMP 75,000 | 1,875,000
use of CO,and HC in commercial refrigeration cascade quip P
systems, including tool kits
Build stakeholder awareness by disseminating ivg:srig(iisiss:;iizzze?;f}é ::Iizllzi(s)lr)l e(c):rllaihtz)cus on end
information on HPMP activities related to best 500,000 . . 320,000 820,000
ractices and zero-ODP, low-GWP refrigerants environmental and economic benefits of
P ’ energy-efficient, low-GWP refrigerants
Local monitoring and management 800,000 | Local monitoring and management 240,000 1,040,000
Contingencies 358,254 | Contingencies 114,350 472,604
Training of 4,000 technicians in in handling
HFC-134a during the installation and maintenance of
Capacity MAC systems to reduce refrigerant emissions and
building in the consumption; and development of a QCR model for
MAC servicing the MAC sector; Development of training materials 3,653,401 3,653,401
sector and training of 10 MAC instructors; Procurement of
tools for 10 MAC training institutes; and Technical
assistance
. . . - . Demonstration project for the use of NHs in
Demonstration project to install indirect-expansion - - .
- . - - - supermarket refrigeration installations: Develop,
refrigeration systems with modular air-condensing - T
- install, and evaluate the application of modular 1,983,000
Technology chillers based on low-GWP and zero-ODP . . . .
4 - - chillers using low-charge NH3 in commercial
demonstration refrigerants in 8 supermarkets: Demonstrate, under . .
. - - . 2,805,000 | refrigeration systems 5,755,833
commercial real operating conditions, the technical and energy - . :
: . S . . . Demonstration project for reducing HFC leaks
refrigeration feasibility of this system configuration as a viable d tion i markets th h
alternative to the direct-expansion systems traditionally AncLencrgy consumption In supermarxets throug 967,833

used in the retail sector

digitalization of refrigeration systems:
Demonstrate the technical/economic feasibility and
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Annex III
Sector/ HPMP - stage 111 KIP — stage I Hclt’xg;ﬂ"
Component Main focus/activities (chgsst;) Main focus/activities (chgsg) ([c](;s;)
support the dissemination of digital tools for
monitoring and controlling HFC leaks and increasing
the energy efficiency of refrigeration systems at 6
supermarkets
Technical assistance and demonstration project
for reducing HFC consumption in the industrial
Technology Demonstration project at 3 industrial facilities to refrigeration and heat pump sectors:
demonstrations | replace HCFC-22 refrigeration systems with (1) Development, installation, demonstration and
in the industrial | low-charge NHs or HFO in air-condensing chillers: 2,068,000 | evaluation of an industrial low-charge NHj3 system 2,873,890 4,941,890
refrigeration Demonstrate the technical, economic and and heat pump application for waste heat recovery
sector environmental feasibility of alternatives to HCFC-22 for reducing HFCs; and technical assistance to the
industrial refrigeration sector; (2) technical
assistance; and (3) training
Light commercial refrigeration: Sector plan to
convert 116 enterprises to R-290, including
specialized technical assistance, conversion of
production lines, training for the safe use of 7,425,000 7,425,000
Manufacturing flammable refrigerants, adaptation of manufacturing
sectors facilities, communication, mobilization and
information dissemination
Industrial refrigeration: Conversion of selected
product lines at 3 enterprises and technology 691,592 691,592
demonstration at end users
PMU Coordination and monitoring (Lead IA) 1,400,000 | Coordination and monitoring (Lead IA) 1,509,631 2,909,631
Coordination and monitoring (Cooperating 1A) 712,602 | Coordination and monitoring (Cooperating IA) 287,402 1,000,004
Total 33,816,456 26,492,319 | 60,308,675
Percentage of
total (%) 56 44 100




