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KEY ASPECTS RELATED TO HFC-23 BY-PRODUCT CONTROL TECHNOLOGIES:
MEXICO (DECISION 84/91)

Background

1. At its 84" meeting, the Executive Committee considered project proposal options to control and
phase out HFC-23 emissions at Quimobasicos, at a total cost of US $9,669,876, plus agency support costs
of US $676,891,* as originally submitted in line with decision 83/67.

2. During the deliberations,? members highlighted inter alia the importance of basing the funding on
the most cost-effective option in situations where HFC-23 by-product emissions were not already being
controlled; basing incremental operating costs (I0OCs) on HCFC-22 production from prior rather than future
years; taking into account production process improvements that would reduce generation rates over time;
ensuring the sustainability of the HFC-23 emissions phase-out; considering domestic policies and
regulations in ensuring sustained HFC-23 destruction; and considering the eligibility of back-up systems,
if they were needed at all. It was also noted that controlling HFC-23 emissions generated by the production
of HCFC-22 that was exported to non-Article 5 countries was a new concern that needed careful
consideration.

3. In responding to questions from members, UNIDO explained that, while there had initially been
no back-up system, the enterprise had invested in a second plasma-arc destruction unit (PDU) precisely for
that reason; the second unit has been used for fluorinated-gas destruction as part of a demonstration project
in 2015, but not since; there was currently no market for hazardous waste or ODS destruction, and none
was anticipated. Regarding income earned by the enterprise through the Clean Development Mechanism
(CDM), UNIDO indicated that such earnings had been invested in industrial projects and green projects.
Refurbishing the two on-site destruction units was considered the best approach given the local regulations
and the transportation risks associated with off-site destruction, as well as the provisions of the Basel

* Due to coronavirus disease (COVID-19)
L UNEP/OzL.Pro/ExCom/84/72.
2 paragraphs 354-356 of UNEP/OzL.Pro/ExCom/84/75

Pre-session documents of the Executive Committee of the Multilateral Fund for the Implementation of the Montreal Protocol are
without prejudice to any decision that the Executive Committee might take following issuance of the document.
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Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal. Over
the years, the enterprise has improved the HCFC-22 production process, managing to bring down the
HFC-23 by-product generation rate to under 2 per cent, and that the measures that could be taken to further
reduce emission rates were explained in the proposal.

4. The Committee agreed to establish a contact group to address the projects for Argentina® and
Mexico to control HFC-23 and associated policy issues.* Subsequent to further discussions in the contact
group, the convener reported that the group inter alia had been unable to conclude its deliberations on the
proposal to control HFC-23 by-product in Mexico. Accordingly, the Committee decided to defer to the
85" meeting its consideration (decision 84/91).

Revised proposals submitted to the 85" meeting

5. As one of the major promoters of and signatories to the Kigali Amendment, and in order to control
HFC-23 by-product emissions, the Government of Mexico, in close cooperation with Quimobésicos and
UNIDO, provided additional information related to the regulatory feasibility of off-site destruction and
identified alternative proposals to address concerns expressed at the 84" meeting, as summarized below:

@ Upfront purchase of spare parts for the PDU rather than the refurbishment of both PDUs,
and the use of a cryogenic tank and an available industrial gas cryogenic liquefaction unit
to be used as an alternative to the refurbishment of both PDUs;

(b) Use the 2018 HCFC-22 production (i.e., 7,717 metric tonnes (mt)) and the corresponding
HFC-23 by-product waste stream generation rate (1.96 per cent)® as the basis for
determining 10Cs, and the project duration from 1 January 2021 to 31 December 2030,
noting that HFC-23 by-product controls would commence only on 1 January 2021 (i.e., siX
months from the time of the approval of the project); and

(c) A commitment by the Government of Mexico to ensure that emissions of HFC-23 will
continue to be controlled to the extent practicable, after the completion of the project (i.e.,
1January 2031), and that Quimobasicos will not to seek further funding from the
Multilateral Fund to control HFC-23 by-product emissions from 1 January 2031 onwards.

Scope of the document

6. The document presents additional information related to the regulatory feasibility of off-site
destruction, describes three new proposals submitted by UNIDO, and presents the Secretariat’s comments
and a recommendation. Annex | to the present document provides further details of the cost analysis
undertaken by the Secretariat of the recommended option as a function of: whether control of HFC-23
by-product emissions associated with HCFC-22 exported to a non-Article 5 country are eligible, or not, and
the duration for which funding support is provided. Policy issues related to the control of HFC-23
by-product emissions in Article 5 countries are discussed in document UNEP/OzL.Pro/ExCom/85/63.

7. For ease of reference, the project document submitted to the 84" meeting is appended to the present
document.

3 Project for Argentina (UNEP/OzL.Pro/ExCom/84/71).

4 UNEP/OzL.Pro/ExCom/84/70

5 The HFC-23 waste stream comprises HFC-23 (85 per cent), HCFC-22 (5 per cent) and air (10 per cent). Accordingly,
the HFC-23 by-product generation rate is 1.67 per cent.
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8. The project submission by UNIDO contains information considered confidential. Executive
Committee members wishing to review the submission may request it from the Secretariat on the
understanding that the information and data contained therein is only for the evaluation of the project and
not to be disclosed to a third party.

Additional information related to the regulatory feasibility of off-site destruction

9. UNIDO provided additional information on the regulatory feasibility of off-site destruction. In
2006, Quimobasicos exported HFC-23 by-product as a hazardous material and not as a hazardous waste.
The Ministry of Environment and Natural Resources (SEMARNAT, as per its Spanish acronym),®
authorized the export licence as there was no available destruction technology in the country at the time.
The General Law for Prevention and Waste Integral Management determines that the Government, through
SEMARNAT, is responsible for regulating hazardous waste.

10. The Official Mexican Standard NOM-052-SEMARNAT-2005" establishes the procedures to
identify a hazardous waste, including a list of such and their hazard characteristics. This standard explicitly
mentions two ozone-depleting substances (ODS) as hazardous waste: CFC-12 and CFC-11. NOM-052 also
specifies that if a waste is not included in the lists, it might be identified as hazardous based on scientific
knowledge or empiric evidence of their hazardous characteristics.®

11. In 2012, SEMARNAT determined that all unwanted fluorinated gases would be considered
hazardous waste. This determination was made in the context of the pilot demonstration project on ODS
waste management and disposal in Mexico (decision 63/28). Accordingly, in 2013 Quimobasicos
performed an incineration test protocol of fluorinated gases (including HFCs and HCFCs) at its PDU.
Following the verification of the protocol test results, in 2014 SEMARNAT issued a license to incinerate
fluorinated gases to Quimobasicos; that license identifies HFC-23 as a hazardous waste. This determination
is not retroactive, and the Government cannot uncategorized HFC-23 as a hazardous waste.

12. As the Government of Mexico considers HFC-23 a hazardous waste, the provisions of the Basel
Convention would apply to its export, as would the Organisation for Economic Co-operation and
Development (OECD) Decision C (2001)107/Final concerning the control of transboundary movements of
wastes destined for recovery operations, and Annex Il of the Agreement between the United States of
America and Mexico on cooperation for the protection and improvement of the environment in the border
area (La Paz Agreement). Accordingly, the Government does not consider the off-site destruction of
HFC-23 feasible.

Options for addressing emissions of HFC-23 by-product considered at the 84™ meeting
13. In line with decision 83/67,° UNIDO submitted to the 84""meeting six options for addressing

emissions of HFC-23 by-product during the production of HCFC-22 by Quimobasicos. The summary of
the six options is shown in Table 1.1°

6 Ley General para la Prevencion y Gestion Integral de los Residuos (last version published in DOF, 22-05-2015).

" NORMA Oficial Mexicana NOM-052-SEMARNAT-2005, Que establece las caracteristicas, el procedimiento de
identificacion, clasificacion y los listados de los residuos peligrosos (published in DOF, 23-06-2006).

8 Explosive, biological and infectious, corrosive, reactive, flammable and environmental toxicity.

® Funding for preparing project proposal options that would enable the Government of Mexico to comply with the
HFC-23 by-product control obligations under the Kigali Amendment, including data regarding costs and benefits and
covering technical feasibility, economic viability, relevant credits that might be applicable in the country in the future,
and logistical, legal and transactional issues.

10 Table 9 of document UNEP/OzL.Pro/ExCom/84/72.
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Table 1. Summary of the six options for addressing emissions of HFC-23 by-product

Option Description Observations
1 Resuming operation of the integrated on-site PDU | Total cost amounts to US $18,529,168; after
and the non-integrated on-site PDU taking into account local ownership, the total cost
to the Fund amounts to US $9,449,876
2 Importing HCFC-22 to meet demand in the Not feasible. Not economically viable for
domestic market Quimobasicos to only import HCFC-22 due to loss

of market share and positioning, cancellation of
contracts with suppliers, closures of workplaces
and lay off of workers

3 Destroying HFC-23 by-product through Not feasible. Irreversible transformation or viable
irreversible transformation and other new conversion technologies that could be
conversion technologies, and storage options for implemented in the time available could not be
HFC-23 management identified

4 Shipping HFC-23 for off-site destruction by means | Total cost amounts to US $22,135,738; after
of a technology approved by the Parties taking into local ownership, the total cost to the

Fund amounts to US $11,289,226

5 Optimizing the HCFC-22 production to reduce the | Cost of activities for optimizing the HCFC-22
generation of the HFC-23 by-product production to reduce generation of the HFC-23
amounts to US $713,625. The total savings
between 2020 and 2030 have been estimated at

US $1.5 million
6 Selling the HFC-23 for feedstock use or adapting Not feasible. Quimobasicos is not equipped to
the plant so that it could use HFC-23 for the process the HFC-23 stream mixed with HCFC-22
production of HCFC-22 and non-condensable gases to meet the quality

requirements; not economically feasible given the
low volumes of HFC-23 generated

14. Further to a thorough analysis of the regulatory framework, policy issues, technical feasibility and
costs, the Government of Mexico, Quimobasicos and UNIDO selected Option 1 as the most technical and
economically viable option for addressing emissions of HFC-23 by-product. While Option 5 (i.e.,
optimizing HCFC-22 production) would provide additional environmental benefits and could be more cost-
effective in the long-term, it would require an up-front investment of US $349,500 and would carry risks
since the proposed technological solutions was not yet mature.

15. In order to assist the Government of Mexico to be able to meet the targets specified under the Kigali
Amendment at the earliest time possible, and in order to minimize the quantity of HFC-23 that would be
emitted to the atmosphere after 1 January 2020, the Secretariat proposed two further options, both of which
involved changes to Quimobasicos” HCFC-22 production process and off-site destruction, either for the
duration of the project (Option A) or until the PDU could be refurbished (Option B).*

16. Further to extensive discussions with UNIDO, at the end of the project review process, the
Secretariat was unable to recommend a single option, nor to propose an agreed cost for each option as the
options and associated costs depend on Executive Committee policy choices.!?

Options for addressing emissions of HFC-23 by-product considered at the 85" meeting
17. At the 84" meeting, the Government of Mexico, Quimobasicos and UNIDO selected Option 1

(refurbishing both PDUs) as the technical and economically viable option for addressing emissions of
HFC-23 by-product. After taking into consideration the comments expressed by the Executive Committee

1 Annex | to document UNEP/OzL.Pro/ExCom/84/72 describes Options A and B proposed by the Secretariat.
2 Annex 11 to document UNEP/OzL.Pro/ExCom/84/72 presented a compilation of four of the options (Options 1 and
4 from UNIDO, and Options A and B from the Secretariat) and their costs.

4
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at its 84" meeting, UNIDO submitted to the 85" meeting the following three options for addressing
emissions of HFC-23 by product:

Option 1 Refurbish the two PDUs (based on Option 1 submitted to the 84™ meeting™®)

Option 1A Refurbish PDU-1 and upfront purchase of spare components allowing the
immediate repair of PDU-1

Option 1B Refurbish PDU-1 and install a gas cryogenic liquefaction unit and a cryogenic tank
as a back-up when PDU-1 need to be repaired

18. The three options are based on the 2018 HCFC-22 production of 7,119 mt with an associated
generation of 152 mt of HFC-23 waste stream. A description of the three options is presented below.

Option 1: Refurbish the two PDUs

19. Option 1 proposes to refurbish the two PDUs (PDU-1 and PDU-2) available at Quimobasicos, a set
of spare components for one of the PDUs in 2025-2030, and to repair and refurbish the wastewater treatment
facility to treat the effluent, at a cost of US $1,504,480 (Table 2).1

Table 2. Total capital cost of Option 1

Description Cost (US $)
Refurbish of PDUs PDU-1 PDU-2
PDU liquid effluent (alkaline train) starting from bottom of quench tank 66,904 14,000
NaOH (sodium hydroxide) supply train starting at existing caustic soda supply tank 107,605 36,268
Steam supply train or vaporizer vessel 6,860 3,500
Cooling water or deionized water 19,798 8,000
Torch assembly 65,000 65,000
Electrical train, including controls 244,652 341,472
Additional equipment and labour 89,510 13,860
Cooling tower maintenance update 0 1,185
Sub-total 600,329 483,285
Sub-total refurbish of PDUs 1,083,614
Spare parts for 2025-2030

Two HFC-23 meters, one in 2025, one in 2030 42,688
Replacement of DSC-800 controller (2027) 47,200
Power cables to the plasma torch (2029) 33,500
Scrubber spray, pneumatic push fit fittings, de-ionized water pump seal 6,156
Sub-total components for 2025-2030 129,544
Wastewater treatment facility 154,551
Contingency 136,771
Total 1,504,480

Option 1A: Refurbish PDU-1 and upfront purchase of spare components allowing the immediate repair of
the PDU-1 in case of repair

20. Option 1A proposes to refurbish only PDU-1 (instead of the two PDUs) and purchase upfront a set
of spare components allowing the immediate repair of the PDU-1. In case maintenance or repair of the PDU
was needed, Quimobasicos is committed to suspend HCFC-22 production for up to two weeks, which is
sufficient time to undertake almost any repair of the PDU and its infrastructure. While ceasing production

13 At the 84™ meeting, I0Cs for Option 1 were based on projected future production.
14 The detailed description of the costs to refurbish the two PDUs is presented in paragraphs 18 to 24 of document
UNEP/OzL.Pro/ExCom/84/72
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of HCFC-22 would ensure that HFC-23 by-product was not emitted, repairs that took longer than two weeks
would result the resumption of HCFC-22 production and hence emission of HFC-23 by-product to the
atmosphere. In addition to the upfront procurement of spare components, other components will be required
for the operation of the PDU-1 between 2025 and 2030, and the repair and refurbish of the wastewater
treatment facility. The total capital cost of Option 1A amounts to US $1,292,313 (Table 3).

Table 3. Total capital cost of Option 1A

Description Cost (US $)
Refurbish of PDU-1 600,329
Upfront spare components

pH meters and control valves 17,786
Quench tank 27,000
Fybroc caustic pump®® 8,500
lonized water multi-stage centrifugal pump 2,665
Cooling water tower motor fan 1,500
Water rotameter 1,123
Power supply 220,000
Programmable logic controller spare parts 10,000
Argon control 1,832
Sub-total upfront components 290,406
Spare parts for 2025-2030 129,544
Wastewater treatment facility 154,551
Contingency 117,483
Total 1,292,313

Option 1B: Refurbish PDU-1 and install a gas cryogenic liguefaction unit and a cryogenic tank as a back-
up when PDU-1 needs to be repaired

21. Option 1B proposes to refurbish only PDU-1 (instead of the two PDUSs) and install an industrial
gas cryogenic liguefaction unit and a 40 mt cryogenic tank to use as a back-up when the PDU-1 needs to
be repaired. Through the cryogenic liquefaction unit, the HFC-23 waste stream could be condensed
at -40°Celsius and 24 bar,® recovering approximately 85-90 per cent of HFC-23, which would be stored in
the cryogenic tank and fed to the PDU-1 while the repairs were undertaken; the remaining 10-15 per cent
of the HFC-23 would be vented. The cryogenic tanks could store HFC-23 by-product generated in
approximately two months. In addition to the cryogenic liquefaction unit and the cryogenic tank, a set of
spare components will be required for the operation of the PDU-1 between 2025 and 2030, and the repair
and refurbish of the wastewater treatment facility. The total capital cost of Option 1B amounts to
US $1,430,660 (Table 4).

Table 4. Total capital cost of Option 1B

Description Cost (US $)

Refurbish of PDU-1 600,329
Cryogenic liguefaction unit and cryogenic tank

Process engineering 5,000
Cryogenic tank 156,342
Tank installation 10,000
Stirling condensation system 130,000
Piping, valves and accessories 33,000
Civil works 21,000
Electrical (power and lighting) 23,000
Contingency (10%) 37,834
Sub-total cryogenic liquefaction unit and cryogenic tank 416,176

15 Non-metallic, fiberglass reinforced, thermoset vinyl ester/epoxy pumps for handling corrosive liquids.
16 A unit of pressure, about equal to the atmospheric pressure on Earth at sea level.
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Description Cost (US $)
Spare parts for 2025-2030 129,544
Wastewater treatment facility 154,551
Contingency 130,060
Total 1,430,660
Additional costs common to the three options
22. In addition to the capital costs required for the HFC-23 emission controls, operating costs would

be incurred for a 10-year period (estimated at US $7.76/kg of HFC-23 destroyed for Options 1 and 1A, and
US $7.86/kg of HFC-23 destroyed for Option 1B); annual independent verification costs would be required
(US $182,500); and policy assistance costs to ensure that HFC-23 by-product emissions would continue to
be controlled to the extent practicable after the completion of the project (US $117,500).

Summary of costs for Options 1, 1A and 1B

23. Table 5 summarizes the costs of Options 1, 1A, and 1B, including capital and operating costs and
other costs common to the three options. For all options, agency support costs of 7 per cent for UNIDO are
requested.

Table 5. Cost of Options 1, 1A and 1B (US $

Description Option 1 Option 1A Option 1B
PDU-1 refurbishment 600,329 600,329 600,329
PDU-2 refurbishment 483,285 0 0
Cryogenic tank + liguefaction unit 0 0 416,176
Upfront spare components 0 290,406 0
Spare parts 2025-2030 129,544 129,544 129,544
Effluent treatment facility refurbishment 154,551 154,551 154,551
Sub-total ICC 1,367,709 1,174,830 1,300,600
Contingency (10% ICC) 136,771 117,483 130,060
Total ICC 1,504,480 1,292,313 1,430,660
10C (10 years) 9,989,210 9,989,210 9,788,043
Total ICC+IOC 11,493,690 11,281,523 11,218,703
Article 5 eligibility (51%) 5,861,782 5,753,577 5,721,539
Independent verification 182,500 182,500 182,500
Policy assistance 117,500 117,500 117,500
Total cost 6,161,782 6,053,577 6,021,539
HFC-23 destroyed (mt) 1,288 1,288 1,245
Cost effectiveness (US $/kg) total funding 9.16 8.99 9.25
Cost effectiveness (US $/kg) eligible funding 4.78 4.70 4.84
24. The Government of Mexico and Quimobasicos preferred Option 1A, while requesting flexibility in

selecting either Option 1 or Option 1A at the time of implementation of the project, on the understanding
that any funding additional to that approved under the Multilateral Fund would be covered by the enterprise.

25. Given the composition of the HFC-23 waste stream which contains 85 per cent HFC-23, 5 per cent
HCFC-22 and 10 per cent non-condensable (mainly air), the commercially available cryogenic condensing
unit!” might not be technically suitable; moreover, the technology has not been tried by Quimobasicos. In
addition, given the unavoidable venting of HFC-23 by-product (estimated at 43 mt between 2021 and 2030),
neither the Government of Mexico nor Quimobasicos supported Option 1B.

17 Sterling Cryogenics SPC-1.
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Secretariat comments

Update on the status of HCFC-22 production and HFC-23 by-product emissions

26. Quimobaésicos produced 5,680 mt of HCFC-22 in 2019, of which 3,294 mt were exported to a
non-Article 5 country to be used exclusively for feedstock uses. Quimobasicos has continued to vent any
HFC-23 by-product it generated to the atmosphere, including any HFC-23 by-product generated after
1 January 2020.

Requlatory feasibility of off-site destruction

27. At the 84" meeting, it was unclear whether HFC-23 would be considered as a hazardous waste and
therefore permits would be required for exporting the waste to an off-site facility, and the time required to
secure such permits.®® The additional information provided clarifies that subsequent to 2006, when
Quimobasicos was able to export HFC-23 by-product for destruction to the United States of America, the
Government of Mexico determined that all fluorinated refrigerants, including HFC-23 by-product, are
hazardous waste and, therefore, subject to the provisions of the Basel Convention, the OECD Decision C
(2001)107/Final, and Annex I1l of the Agreement between the United States of America and Mexico on
cooperation for the protection and improvement of the environment in the border area. UNIDO further
clarified that under the General Law for Prevention and Waste Integral Management, a gas is only
considered a waste if contained; gases that are discharged directly to the atmosphere are regulated under
other legal instruments; accordingly, Quimobasicos can emit HFC-23 by-product to the atmosphere but
could not export it for destruction.

28. The Secretariat considered that while it may be possible to secure the permits necessary to export
HFC-23 for destruction, it would likely take longer than the six months required to refurbish one or both of
the PDUs. Accordingly, the Secretariat did not consider any of the options that included off-site destruction
further.

HCFC-22 production levels as the basis for calculating the project costs

29. The Government of Mexico decided to use the 2018 HCFC production levels at Quimobasicos as
the basis for calculating the project costs, rather than projected future production as proposed at the
84" meeting. In reviewing HCFC production since 2016, the Secretariat noted the considerable variability
in the overall production levels and the levels exported to a non-Article 5 country for feedstock applications
(Table 6), and suggested that using the average of the last three years would be more representative of the
production levels.?® Subsequently, the Government agreed to use the average 2017-2019 production of
HCFC-22 and HFC-23 by-product generation rate, as the basis for calculating the cost of the project.

Table 6. Production, exports to a non-Article 5 country, and HFC-23 waste stream generation rate

Description 2016 2017 2018 2019 2017-2019 average
Production (mt) 4,772 5,965 7,718 5,680 6,454
Non-A5 Exports (mt) 1,766 2,505 5,634 3,294 3,811
Non-A5 Exports (%) 37 42 73 58 59
HFC-23 waste (mt) 72.79 94.91 151.53 112 119.5
HFC-23 waste (%) 1.52 1.59 1.96 1.97 1.85

18 UNEP/OzL.Pro/ExCom/84/72, Annex |, paragraph 16.

19 Notwithstanding the Montreal Protocol control targets, which include reduction targets in 2025 and 2030, the level
of production was assumed constant throughout the project as the majority of enterprise’s HCFC-22 production was
for feedstock uses.
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Costs issues related to Options 1 and 1A

30. The Secretariat had extensive discussions with UNIDO on several of the costs items associated
with Options 1 and 1A submitted to the 85" meeting. The Secretariat notes with appreciation the
constructive discussions and the additional information and clarifications that UNIDO continued to provide
since the resubmission of the project proposal to the 85" meeting.

31. A summary of the discussions on each of the options is presented below. The Secretariat notes that
these costs may be further adjusted by the Executive Committee based on its consideration of the following
policy issues: the duration of funding support, and the eligibility of HFC-23 by-product associated with
HCFC-22 exported to a non-Article 5 country.

Additional costs common to the Options

32. The costs of independent verification were agreed at US $20,000/year, and the total cost of
independent verification for 2021-2030 was US $175,000, after taking into account the US $12,500/year
for the verification of HCFC production in 2021 and 2022 approved under stage 11 of the HPMP for Mexico.
Costs for the development of policy measures were agreed at US $117,500 on the understanding that in
addition to the policies being in place, monitoring and enforcement would continue after the completion of
the project.

Option 1

33. At the 84" meeting, the Secretariat suggested adjustments to the costs of refurbishing both PDUs,
as submitted by UNIDO;? however, UNIDO did not agree to the adjustments proposed by the Secretariat.
During the project review process, and in line with the flexibility shown by the Government of Mexico, it
was agreed to adjust the costs requested under Option 1 as follows:

@) A 10 per cent reduction to standard industrial equipment, except for the piping to connect
PDU-2 to the HCFC-22 plant that was taken as submitted, noting that 10 per cent
contingency was included and only one estimate for the refurbishment of the PDUs was
provided (notwithstanding the request to provide three independent estimates in line with
decision 83/67(a)(i));

(b) A 25 per cent reduction to items not mentioned or were unclear in the confidential
guotation provided by the company (Plascon) which could refurbish the PDUs; and a
10 per cent reduction for other items that were not mentioned in the quotation; and

(c) Consistent with the approach above, a 10 per cent reduction to the costs to refurbish the
wastewater treatment facility and to the price of the HFC-23 meters.

34. Operating costs were based on the average 2017-2019 HCFC-22 production and HFC-23
by-product generation for the period 2021 to 2030, taken as submitted, exception for the price of electricity
that was assumed to remain constant, and monitoring and other costs set at US $40,000/year. On this basis,
10C amounted to US $8,380,272.

35. The total agreed costs of Option 1 amounts to US $5,277,399, as shown in Table 7.

20 paragraphs 54-56 of document UNEP/OzL.Pro/ExCom/84/72
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Table 7. Total agreed costs of Option 1

Description Costs (US $)

Capital investment PDU-1 550,981
Capital investment PDU-2 451,958
Waste water treatment plant 139,096
Spare parts 2025-2030" 125,275
Total investment cost 1,267,310
Contingency 126,731
10Cs (2021-2030)" 8,380,272
Total 9,774,312
Total eligible (51%)"™ 4,984,899
Independent verification” 175,000
Policy assistance 117,500
Funds requested (US $) ™ 5,277,399
Total tonnes HFC-23 destroyed 1,015
CE (US $/kg HFC-23) 5.20

* Duration of funding support to be determined by Executive Committee.
** Eligibility of HFC-23 associated with non-Article 5 exports to be determined by Executive Committee.

Option 1A

36. Based on data collected over three years during which PDU-1 was operated under the CDM, there
was a total of 537 events that led to the shut-down of the PDU so that maintenance or repairs could be
conducted; the longest downtime in any single month was under three days. The Secretariat, therefore,
considered the commitment by Quimobasicos to suspend HCFC-22 production for up to two weeks to avoid
venting HFC-23 by-product in case of a repair of the PDU meaningful. The procurement of necessary spare
components, while not a guarantee, should give further confidence that HFC-23 by-product would not be
vented to the atmosphere.

37. The Secretariat considered that the upfront spare components that were specialized and for which
only a single supplier was likely to be available to be incremental (i.e., power supply, programmable logic
controller, argon control, and pH meters). In contrast, standard equipment (i.e., tank, caustic pump, water
pump, motor fan, water rotameter), which were not purchased when PDU-1 or PDU-2 were purchased,
should be readily available; it was agreed to consider half of those costs eligible, resulting in a cost of
upfront spare components of US $270,012.

38. The Secretariat recommended refurbishing PDU-2 rather than PDU-1 as it is more cost-effective,
on the understanding that Quimobasicos would have the flexibility to choose between refurbishing PDU-1
or PDU-2 during implementation of the project. IOCs would be the same as under Option 1.

39. The total agreed costs of Option 1A, which is the option recommended by the Secretariat, amounts
to US $5,119,776, as shown in Table 8.

Table 8. Total agreed costs of Option 1A (US $)

Description Cost (US $)
Capital investment PDU 451,958
Initial spare components 270,012
Waste water treatment plant 139,096
Spare parts 2025-2030" 125,275
Total investment cost 986,341
Contingency 98,634
10Cs (2021-2030)" 8,380,272
Total 9,465,247
Total eligible (51%)"™ 4,827,276
Independent verification” 175,000

10
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Description Cost (US $)
Policy assistance 117,500
Funds requested (US $) ™ 5,119,776
Total tonnes HFC-23 destroyed 1,015
CE (US $/kg HFC-23) 5.04

* Duration of funding support to be determined by Executive Committee.
** Eligibility of HFC-23 associated with non-Article 5 exports to be determined by Executive Committee.

Feasibility of Option 1B

40. The Secretariat concluded that Option 1B was not viable given the following:

@ At the 84" meeting, the Secretariat proposed an alternative option that included the use of
a cryogenic condensing unit and a cryogenic tank, which required changes to the
production process at Quimobasicos by no longer using compressed air to transfer the
anhydrous hydrogen fluoride (AHF) from the rail tank to the storage tank, but to instead
use a new AHF transfer pump (and, therefore, removing the non-condensables from the
HFC-23 waste-stream). While this change would be technically feasible, UNIDO had
conveyed substantial concerns with such a process change; Quimobasicos did not want to
change its operating parameters given the substantial risks such a change could entail; and
an engineering study, industrial trials, and permitting by industrial safety and
environmental authorities would be required, which would take additional time; and

(b) Implementation of this option has an associated venting to the atmosphere of
approximately four months of HFC-23 by-product over the ten-year project duration; it is
not clear whether such venting would be consistent with destruction “to the extent
practicable” indicated in paragraph 6 of Article 2J of the Montreal Protocol.

Agency support costs

41. The majority of HCFC-22 produced at Quimobasicos is for feedstock uses, and such production is
expected to continue for the foreseeable future. As long as HCFC-22 is being produced, HFC-23 by-product
will be generated and, hence, must be controlled. On this basis, continued agency support would be
expected; accordingly, the Secretariat recommends to use the agency support costs applied for investment
projects (at 7 per cent) to the project at Quimobasicos.

Policy issues

42. Executive Committee members have expressed different views on the duration for which funding
support for HFC-23 by-product emission controls should be provided. The Government of Mexico
considers that such support should be provided through December 2030.

43. Executive Committee have expressed different views on the applicability of the guidelines?
endorsed by the Committee to projects that benefit enterprises that export part of their production to non-
Avrticle 5 countries. The Government of Mexico considers that those guidelines are applicable to conversion
projects in the manufacturing sector. In the case of the project at Quimobasicos, the substance exported is
HCFC-22, not HFC-23, which is the substance that needs to be controlled under the Kigali Amendment
and would be emitted in Mexico. Accordingly, the Government of Mexico does not consider the guidelines
applicable to projects related to the control of HFC-23 by-product emissions.

2L paragraphs 146 and 147 of document UNEP/OzL.Pro/ExCom/15/45.
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44, As noted at the 84" meeting, the Secretariat was unclear whether the planned emission trading
system in Mexico will have a requirement for additionality,?? as was the case under the CDM. Accordingly,
should the Executive Committee wish to ensure that funding under the emission trading system could be
used, the Committee may wish to consider specifying that funding from the Multilateral Fund would cease
to be provided once the emission system was established and it was confirmed that HFC-23 credits would
be allowed in the system.

Conclusion

45, The Secretariat noted with appreciation the flexibility and constructive efforts by the Government
of Mexico, Quimobasicos, and UNIDO to address the concerns expressed at the 84" meeting.

46. Quimobésicos commitment to suspend HCFC-22 production to avoid venting HFC-23 by-product
when the PDU is being repaired, combined with the upfront purchase of spare components, suggests that
HFC-23 by-product would not be vented to the atmosphere. Accordingly, and given that Option 1A is the
most cost-effective option, the Secretariat recommends it for approval, noting that the Government of
Mexico will have, during project implementation, flexibility to choose to refurbish PDU-1 rather than
PDU-2 (as recommended by the Secretariat) or to implement Option 1, and on the understanding that any
funding additional to that approved under the Multilateral Fund would be covered by the enterprise.

47. The Secretariat notes that these costs may be further adjusted by the Executive Committee based
on its consideration of the duration of funding support, and the eligibility associated with HCFC-22
exported to a non-Article 5 country. In order to inform the Executive Committee’s consideration, Annex |
to the present document provides the agreed costs of Option 1A by year, and with and without a deduction
based on the average 2017-2019 exports of HCFC-22 to a non-Article 5 country.

48. Noting that the project’s final costs will depend on the Executive Committee’s consideration of the
two policy issues related to the project, the Secretariat would submit a draft Agreement to the 86" meeting
for the Committee’s consideration, reflecting any guidance provided at the 85" meeting. That draft
Agreement would specify the funding levels, targets and obligations, and inter alia address the following:

(@) The Government of Mexico, through UNIDO, would provide annual progress reports on
the status of the project, including the level of disbursement, the quantity of HCFC-22
produced, and the quantity of HFC-23 by-product generated, destroyed, sold, stored and
emitted, together with an annual independent verification report documenting the
Government of Mexico’s compliance at the first meeting of the year in 20212 through the
completion of the project;

(b) A penalty equivalent to three times the agreed destruction cost, would be applied to
emissions of HFC-23 by-product that were determined not to have been destroyed after
taking into account the destruction and removal efficiency of the plasma-arc destruction
technology, and the associated funds would be returned to the Multilateral Fund to the
meeting following the determination that HFC-23 by-product that was generated was not
destroyed, unless those emissions took place after a two-week suspension of production of
HCFC-22 to allow for the repair of the PDU should the Government choose to implement
Option 1A; and

22 A CDM project activity is additional if anthropogenic emissions of greenhouse gases by sources are reduced below
those that would have occurred in the absence of the registered CDM project activity (decision 3/CMP.1 of the Parties
to the Kyoto Protocol).

23 Except for in 2021, when no verification report would be submitted.
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(c) UNIDO would submit the project completion report six months after project completion,
and any remaining balances after the completion of the project would be returned to the
Multilateral Fund within twelve months of the project completion.
49. In order to facilitate the Executive Committee consideration of the project, the Secretariat has

included in the present document a recommendation, noting that the project’s final costs will depend on the
Executive Committee’s consideration of the above two policy issues. Noting that refurbishment of one or
both of the PDUs could not wait until the 86™ meeting if it were to be completed by 1 January 2021, the
recommendation includes the provision of funding at the present meeting based on the capital costs and one
year of operating costs and independent verification.

Recommendation

50. The Executive Committee may wish to:

()

(b)

(©)

Note the key aspects related to HFC-23 by-product control technologies: Mexico
(decision 84/91) contained in document UNEP/OzL.Pro/ExCom/85/65;

Approve, in principle, US $[XXX], plus agency support costs of US $[7 per cent of XXX]
for UNIDO, to enable the Government of Mexico to comply with the HFC-23 by-product
emission control obligations under the Kigali Amendment to the Montreal Protocol, on the
understanding that:

(i)

(ii)

(iii)

Note:

(i)

(ii)

(iii)

(iv)

The Government of Mexico would ensure that by 1 January 2021, emissions of
HFC-23 by-product from HCFC-22 production in Mexico were destroyed in
compliance with the Montreal Protocol;

The Government of Mexico would have flexibility to use the funding approved in
principle as indicated sub-paragraph (b) above for refurbishing any of the two or
both of the plasma-arc destruction units installed at Quimobasicos, described in
document UNEP/OzL.Pro/ExCom/85/65, on the understanding that any funding
additional to that approved under the Multilateral Fund would be covered by
Quimobasicos;

The project would be completed by [1 January 2031];

The commitment by the enterprise Quimobasicos to suspend production of
HCFC-22 for up to two weeks to allow for the repair of the plasma-arc destruction
unit, as necessary, should the Government of Mexico choose Option 1A,

That funding from the Multilateral Fund would cease to be provided once the
national emission system was established and it was confirmed that HFC-23 credits
would be allowed in the system;

The commitment by the Government of Mexico to ensure that emissions of
HFC-23 by-product will continue to be controlled in the same manner after the
completion of the project; and

That the funding approved in principle specified in sub-paragraph (b) above is the

total funding that would be available to Mexico from the Multilateral Fund for the
control of HFC-23 by-product emissions;

13
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(d)

(€)

Request the Secretariat, in cooperation with UNIDO, to prepare a draft Agreement between
the Government of Mexico and the Executive Committee for the control of HFC-23
by-product emissions for consideration at the 86™ meeting, in light of the guidance
provided by the Executive Committee at the 85" meeting; and

Approve the first tranche of the HFC-23 by-product control emissions for Mexico, and the

corresponding 2020-2021 implementation plan, at the amount of US $[917,952][453,507],
plus agency support costs of US $[64,257][31,745] for UNIDO.

14



UNEP/OzL.Pro/ExCom/85/65
Annex |

Annex |

COST OF OPTION 1A WITH OR WITHOUT DEDUCTION FOR EXPORTS TO A NON-ARTICLE 5 COUNTRY (US $)

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 Total
Incremental 0| 838,027| 838,027 838,027| 838,027 838,027 838,027 838,027 838,027| 838,027 838,027| 8,380,272
operating costs”
Incremental capital 947,172 0 0 0 0 0 0 0 0 0 0| 947,172
costs”
Cost of spares 2025- 0 0 0 0 0 21,131 51,920 0 0 36,850 27,902| 137,803
2030*
Total cost” 947,172| 838,027| 838,027 838,027 838,027| 859,158| 889,947| 838,027] 838,027| 874,877| 865,929| 9,465,247
51% Avrticle 5 483,058| 427,394| 427,394| 427,394| 427,394 438,170 453,873| 427,394 427,394| 446,187 441,624| 4,827,276
ownership
59% non-Atrticle 5 236,638 209,369| 209,369| 209,369 209,369 214,649 222,341| 209,369 209,369| 218,576/ 216,340 2,364,760
export™
Verification 0 7,500 7,500 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000| 175,000
Policy assistance™ 0 0 0 0 0| 117,500 0 0 0 0 0| 117,500

* Including 10% contingency.
*In line with the guidelines endorsed by the Executive Committee at its 15" meeting, a 49% reduction would be applied.
“Timing to be determined upon submission of draft Agreement.
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IGERY:E

7. LRAZERZHIERERE TN RE TS, XL 7 648 55 74 5 BUM RE 18 1%
Quimobésicos HCFC-22 A== & HE I &P dh =3 fe. (HFC-23) .

HCFC-22 A= FljH 2 i AR

8. MUGRIBUMR TR, 2018 A IEIH P E N 321.07 ODP Wi (RPELFEEUENR 72%) , H
i HCFC-22 7EiZE & 5 51%, HCFC-22 [4r=& (HTSEHEMERHE) H

424.470DP i, 2014-2018 4F HCFC-22 V4 EMEr=m W% 1.

* 1L.EATREREBRENETE (ODP M) (2014-2018 F5 7 REWE )

HCFC-22 20145 | 20154 | 2016%F | 20174 | 2018 £F BE
M 27132 245.75 25496 | 258.18 162.93]  467.8
o 506.77 260.09 262.51 | 328.09 424.47 o

*F T 5245 P A EoR g i s A 7= &
sk [ T 5235 IR ISR A r= B 3N 6970DP i, 2018 4EF T2 g mE ek re
b B 29 FEHEAR 74% .

il

9. HCFC-22 Mk I E4k4E R %, 2017 4248 2018 4E[A], HCFC-22 IVH 2 & R T 23%.
HCFC-22 4277 F 5 ]+ H 11,2018 4, Quimobasicos HCFC-22 [{)4: 77 &4 7,718 /A i (424.47
ODP i) , Hr1 5,619 A0 (309.05 ODP M) H I FFAESE 5 4 EH KM FIERHIE (5 R
1 73%) , 665 AN (36.58 ODP i) Hi 2|5 5 2cE X H TIHFHIE, 1,433 Al (78.82
ODP i) Jy[E A H 2 & .
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kT 5

10. Quimobasicos s& 1% [ ME— M EEET=R; &K 51% N9 A . R 49% NIEH
5 % E R E AN, ZeN AR HCFC-22, FFERPEEf. hi T M. dbEMTMTS E
HECURNEE 8 F 074 . HEEF . R v 700 AN A i 514 AN A e S N2 FH P AR

11. ZAN A P4 HCFC-22 A 722k (1 SR/ 2 S A 20, B4 A P~ LR B P2 58404 10,000
AN (550 ODP M) o 1 54EP228 H AT IERIEAT, 1M 2 S~k IR ZTE 2015 4F. %
b _E— IR RIS 3B AT X P 46 2R PR R AE 2012 4B B — iz b A PR Bl — A 2R 1
FERESRAE 2011 4F.

12. 2006 £ 6 A 14 H% 2012 4 12 A 31 H, Quimobasicos &5 1 i& it K EALHI 44 S|

i =S BT (HFC-23) [T H » 3fE1%00H H, Quimobasicos T 2006 K | —H 4
MAT 1 SAPLH PSR TSR E . ok, 2008 4, %ML T 52 6% 51
SNEYSBERE E , DLBE G TR 2R 2 6 55 551 5INVAY 5808 B I I 2R A% P 175 400 1 7 = 480 FF e (HFC-23) &
2 AEE T ISR B BA BN T — 2B, g — Mk E, EN—
TR AL 5575 3, B4 i H R SRRk . EZ RS HRIN— M REmiH T, &
JE—UAE A 2 B B T A S5 ks B A 2015 4F, P DAASES 74 M)A, SR SR
AR LA, Quimobasicos N7 | —/NMEKAEL ™, [ JACEESE &7 oES 58 B HE
HI5 7K

13. 76 B s R EALHIT H 2 87, Quimobasicos [A175 1 & ENLHIFEAS T — 4 I H it
1, B A 55 36 R U2 A A [ A5 50 5 4 N — A 5 G R A Ak FE e L R A =R A
(HFC-23) . fEif i KA A3 % 4 2 A, Quimobasicos 1~ 2006 4 1 H 1 HHIEE
BT ZNH. HTHEB =P S (HFC-23) MIRRMEREE (LHICE ) MEZ AN
A, 1200 H AR KRZIANAS B Ja &b R g 4+ (Det Norske Veritas) Fl14E [E 3E 3 /A 7 (TOV)
Xt 5 A RS AT TR A, BTN 727,841 A% sEidEEEHADE K TIED,
JE 3 N 255,707 A% SR EAS AAAE K TiEt. ©

14. Quimobasicos H A HERHLA BB BT A B P2 i =8 P ke (HFC-23) o 1Z Ak & R B it
BHEIF R =8 PSS (HFC-23) AR M 2.55% ) E KR E R AL 1.30%; 2018 F4E
%K 1.67%. 7

35 R ML T 1) Quimobasicos 1= AE AZIEIHE R A5 H AlLs &0 13,593,573 Al 54k M E. ER AN
AR 5 EouihE, XM T4 6,800 I FE TR .

i JE AR A5 T UNEP/OzL. Pro/ExCom/80/12 5 301

SEHIERE R EALHEIIE T2 A R HE R AR L, B R T8 1 R S S =

Ol [ 3 B A FIAZ B 1 — 58 70 A% SE B ICHE =0 B S TR V5 15 R AL I 3% T B SRS 2 AT 4R B3 44 5%
THFC-23 R H 85% ) HFC-23 . 5% HCFC-22 A1 10% M AN A A BV 20 R, =52 25 i T B M HFC-23
o3 B SR AR 0 5 A — R B 5%, XA R IR A U R 3.0% 3 1.52%AN5; 2018 4, X
—LHIN 1.96%.
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fR LR i = b (HFC-23) il B £ 3 77 &

15. RIEZE 83/67 FukiE, TRASIER T MRE]F =8 F ki (HFC-23) HEHA &) Ll
AN IR TT R

FIETTRE 1 WMESGEDIHREIN AL A DI R Rl e
Hik i 2 30 HCFC-22 LU R E W /&R

LTI 3 AN TR AT AT R A AR B B R 7 e = 9 e (HFC-23)
PAR =5 e (HFC-23) B BRI A7 ik 7 56

Hh TR 4 B AR AT ER AR = E ke (HFC-23) 182374 5%
HRITE S MM HCFC-22 A= 7= DAE I/ R 5 =5 e (HFC-23) 1A K

HikE 6 HERE R =FF 5 (HFC-23) sifud T.) i fegfdi i =/
f& (HFC-23) K47~ HCFC-22

16. % 2 prax, RAE 2018 FA =8 MigEaAR 2019 E451H4HEDXT 2019-2030 £
HCFC-22 A= p= B AT T, o g v @) 72 5 = 5 B e (HFC-23) HEJ in) 5t ) FH 5% £ 308 7 %8
YET 5381

R2. HARSHIN HCFC-22 =23 ( /At )

2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
mig # | £ | & | €| & | #|® | &# | £ | €| €| &

EAyEZE | 2,000 2,000 2,000 2,000 2,000 2,000 2,000 1,700 1,360] 952| 571 75

HEOARE 5| 1,200 1,504 1,504] 1,354 1,218 1,096 987 839 671 470, 282 50
R

BoEAE | 6,813 8,505] 10,695] 11,191] 11,710] 12,255| 12,825] 13,424] 14,052| 14,710] 15,401| 16,124
%5 KEFK

i 10,013 | 12,008 14,199| 14,544| 14,928 15,351| 15,812 15,963| 16,083| 16,132 16,253| 16,250
ERE ISP 32 29 25 23 22 20 19 16 13 9 5 1
(H4 D

17. NOCHERR 7350 H 3R S AL B AR R P i =9 b (HFC-23) HEUR R 7N 4630 7
e

R o

BEHR 1 WESSIMRBFISF RS IR RIFRIERE

18. HARKEE 1| R TIUHBCRERSNMT 1 944, EHS5 =Tk (HFC-23)
SRV HIESRAE 2013 SEWIT. tbja, 2R E B THERS, A ER4Er: EHE 50
AR E T R B 2 R TIUHBCR BB B A N TR AL, H
A DAL AR (RIS T) A ST o 1238 E H 2015 SE LR —EURME AT, 7R ZEME 4 e
HHA B
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19. TRMAGUEIT I G 6 2 5 7oV S8 B T 75 %45 S FIAR %5 » f# Quimobasicos
REfZIZE HCFC-22 1), k9= ki (HFC-23) KWiit. X—#&ik )7 =%
EFEFH AR S5 P S B . 25 58 T oNe S8 B 1l AR 2% A A e 4278 2
FHT 24 M R /K A i P 2 FH A B 5 W T R )= o = 8 e (HFC-23) 41 55015 1 A o

I H -

20. HRIEHE 83/67(a)) 5Pk E , T AL RIE 55 2 1 IV B ke B R AT = IO T A8 52
SRT, TR T IS B L Plascon MR A BORIEAL, SSBEBLE I H &My 7€ i
77 it AT SRR BOR BN R RE 5 4 B FIT 5 (1 Ak 55 A0 Z2 (1 B o Plascon®8i & 1 5 ¢ 2 1)
ROL, FFVRAE T BB S N & s TR I LAE, B % 3 E 5 5 20 10 IR FFLiseT

B, w2 3 Pios.
R 3BUEF 1 ONFE 2 OFFFIEERRENEARTER (57T

F1E8FE | F2685%

I FoNEHERS | BRI
=1 KE

N4 R T S T G HE I S 2 1 A B B R R (it R 1)) 66,904 14,000
ML B AN RS 5 sh & A AL B bR 4 107,605 36,268
ZIRKEBRANE 6,860 3,500
BEIKEE B FK 19,798 8,000
JAshEEE 65,000 65,000
MR, S E 244,652 341,472
B i se 24 A 55 50 7 89,510 13,860
P ENEE SR P T B 0 1,185
it 600,329 483,285
Hit 1,083,614

21. Ak, TRAREW TIET 10 EFHER &M, NEEEREN, WEaEE (BN
PR B A S B (K n] AR R — 3, B 2R o XA RIEH T —
B E TS E . TR AZUEAEE T A FENH F AL B Y5 7K G 2R 7K b BR Tt 1 2%
N 4 s,

4. BHARERTDSKAERENERTER (57T)

InH il
22030 SR ES BT oIVEY S5 B I & A

2025 F R = LT (HFC-23) 1188 21,344
2027 FFHH#H DSC-800 #5145 47,200
2029 4 5 5 B 25 E L4 33,500
2030 4= 5 6 FE YR AL R 3 247,500
g 349,544
5 7K Ab B it

SPlascon FRIAL R 5 AR A T N EOR SR P28 PAT 22 A 2l 57
6
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InH il
15 7K AL B it B 154,551
it 504,095

22, FIETTE 1 RN N 1,746,480 70, Horb 1,083,614 £ H TR 1 A1
B2 BT TV E , 349,544 £ 0T 2025-2030 AEHA A T T A4, 154,551 E G
FH T B0 R K AL PRI, 10% AN 2% (BTN 158,771 £I0)

23, LRAZREA A ETMNE. 2018 F =5 It (HFC-23) R A mi 7% L LE i K &
ML B AL B PR 4 A 55 B8 19V SBEE B I A T h 2 N I S 28 S AT Al . S —
=&k (HFC-23) , iFHEH 2006-2012 fFEwHEAN. 2875 @A K. £EFK.
W1 AR B AR sh 3% B 13T FE R 1T A2 2% FH B S B e o e S5 = R R
(HFC-23) R B 5 A 2 & DL 2019 SFiZ i i as . LA &

LTRSS PRI A5 B9 IR A 2% 2 AR 3 2006-2012 4511 Hs s Bl Al 5140,

% 2019 MM AEH R . TRALZETE, BFEE FIVE R ER T2 6 2 9 N H Bl [a);
I, THE T 2020 4 6 MH B XA E A B =\ S (HFC-23) AR ST 6
AR RS d . ErERE B, 038 5 s, 2020-2030 436 5 408 2 FH AN 1,678 3%
JGo

2% 5.2020-2030 FHEL—F PR ( HFC-23 ) WG LETRA (=71)

2020 5F | 2021 €| 2022 £| 2023 £F| 2024 & | 2025 £F| 2026 | 2027 | 2028 £F| 2029 &F| 2030 &F
HCFC-22 12,008] 14,199 14,544] 14,928] 15351 15,812] 15,963 16,083] 16,132 16,253] 16,250
D)
= b 117.92%% 278.87] 285.65] 293.19] 301.49] 310.55 313.51] 315.87] 316.83] 319.22] 319.14
(HFC-23) k¥
VI () *
SR TSR E RN GEIU/A T
e | 395] 396] 397 397] 397 398 399 399 400 400  4.00
HFE I BEE N ERAH (1,000 50
TR 4 83.63] 83.63] 83.63] 83.63] 83.63] 83.63] 83.63] 83.63] 83.63] 83.63 83.63
B RS 4.13 4.13 4.13 413 413 413 4.13 4.13 4.13 413 413
TR i 25 5 5 5 5 5 5 5 5 5 5 5
g 241 241 241 241 241 241 241 241 241 241 241
W3] 42 42 42 42 42 42 42 42 42 42 42
HAth 20 20 20 20 20 20 20 20 20 20 20
It 52 2 1) 197.67%* 395 395 395 395 395 395 395 395 395 395
e R (1,000 E50)
EEX ] 466.22%*[ 1,104.70] 1,132.68] 1,163.07] 1,197.31] 1,236.60] 1,251.30] 1,261.86] 1,266.33] 1,275.88[ 1,275.58
i 2 2 7] 197.67**| 395.35] 395.35] 39535 395.35] 395.35| 442.55] 39535 395.35] 39535 395.35
it 663.89%* | 1,500.05| 1,528.03| 1,558.42| 1,592.66| 1,631.95| 1,646.65| 1,657.21| 1,661.68| 1,671.23| 1,670.93

*=ZE U E (HFC-23) EWITH 85% M =Mkt (HFC-23) . 5% HCFC-22 F1 10%[F) (ANa]A¥E) <
R, BT HCFC-22 AIAMAAREM =5 i (HFC-23) Hr & ik, Rkl — R4 5%,

L6 H NG B FUR AR I H A2 HE IS 6 S H 58 . 7R3 LA H B A 100 24 W =4 FF b (HFC-23)
BHEBEI RS

24, ik TTE 1 RN 18,529,168 £t (VIR o FER| 49%FE5E 5 £ E K
TR, 253k 5% 1 Xt 210341 %8 %N 9,449,876 6.
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FiKFZE2 #HO HCFC-22 LUHEENANIANEXK

25. 2016 4 2018 M), BE A A AR BEEATE BT, M ke S AR FEANAR
Quimobdsicos A= 15y it & [ HCFC-22, T fi )i & i) FAE 58 P8 BF 1 T S i 80 PR . B35 A
AR SRR E VAN [R] B 2 1 HCFC-22 388, PUAS 3= 2E33E RS L S 1) HCFC-22 kil R
SE P BF [ 57 B AT R ) HCFC-22 & Kok m T E bR 24k Quimobaésicos
F T N B & 1 HCFC-22 AN B0 4% [B1RE an it

26. Quimbodsicos FX, 4277 %l — ELEAT 364+ 77, FR I SR A ARk A 24 30 S TE /K S AL =
I DX B AL K AT o AN T HCFC-22 A4 5 EANRIAT, R 2k
F A AR E AL, BOH A/ A S R AR R 52, ISR O 5 Ak o
TRDNER AR, RIS E LW TN, XORaE it 2Rk mH . ik,
M= B [ 3 A S 8], X [ X e 7 A ST i

27. T ERJEE, S579EFEUM AT Quimobasicos WA A& IE T E 2 ANF[AT .

BRNR3  BUATERCMEMHIVRERAERE I m==F ¥ (HFC-23 ) , MK
—®PhT (HFC-23 ) EEMEGTRERLEE

28. L RMGUICTEM e FEBLAT I 18] P AT DS fte AR AN ] SR AL SR BT AT AL BOR
BIRTTR 4 BEBAHERNRARNG =85 ( HFC-23 ) z2IHIMER

29. TR RTINS 22 H T 2006 4E Quimobasicos TF46 H & 1 1M 55 = & 4%
(HFC-23) . W4MHSBOR A AR T 3R 1R A A B 75 50 5% B B SR i — AN Rl i A iy, %1%
#: ¥ Quimobasicos £ 950 AH, Fe-RE—RNRIATEE. 2006 FHIETEIA T I, Wik
s Wit BiRME. BYSbR sl i b M FE SR Y s B B K

30. N 7 4H5% Quimobasicos ‘E K =& ki (HFC-23) , falS kYN A =S, =
L (HFC-23) IR 48 5% 2% FH N 4.00 3270/ A 1 Hh 5 85% 1) =31 bt (HFC-23)
5% HCFC-22 Fl 10% AT A5 (FER2S. 8N « STEESMER HAL
AT A A L, IS R B WV i B DA R 5 X M A A5, X e A T IX
NEETT R, SRV R X PP .

31. AR & E R LT 2006 R4 H] HAE AR B AU R IRIR W By B E
MG Sz R B S, JFISE— BT IS a I B, T e a g e, DAE
FEZARFAF TR =R P S (HFC-23) JRMITENZEY . Hehh, WRisimanis sha Sod e
HBRE TR, T AR ok 6

32. dbHR AR > B B — PR B DL, R OE 7 iR U R A . [FIRE,
N TARIR A GESR O 1 L — R, Al AR RIT S 12 2 15 5 A AL TS I & Ax

OBl e 2 FE AR AN I S B PR DB BBt AESRA IR A A A B = P he (HFC-23) ML ZVFHTIE.
8
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H G e N e A is . TORAGUG T, AbHR R AR 2 B 1 4RI 18] LLA (8] 55 2524
SR AT PRI SE AT 23R 8] D9 6 2 9 N H o 3R 6 FIR 1 #8187 58 4 MIBEA 3

I 6 IMIMEER=FFPNT ( HFC-23 ) NEEH R 4 NEAXZEA

IE B (E7T)

(IR AR I AEAE FN 22 5% 304,337
M RIEAREEE, 11,000 I0€, XUEE, w76 AR HNEE, NEWAHEE 212,658
EE P g (EBEIEH. R, 5. NS FFE a2 % 429,541
BARBERALDE 946,536

33. £ 78T 2020 2 2030 FHARNE R AL FIAMEE R, BB 2,119 J1ETT.

7% 7.2020-2030 FIHIMERTER (=7T)

2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
F| F F F F F F F F F F

HCFC-22 A7 & (4 | 12,008 | 14,199 | 14,544 | 14,928 | 15,351 | 15,812 | 15,963 | 16,083 | 16,132 | 16,253 | 16,250
i)

=5 (HFC-23) | 118%* | 279 | 286 | 293 | 301 311 314 | 316 | 317 | 319| 319
PRA (AmD *

=FFE ( HFC-23 ) I7SMESRAIRERA ( =om/Alt)

ek 528 | 528 | 528 | 528 | 528 528 | 528 | 528 528 528 | 528
H g%k 37 38 38 38 39 40 42 ) D) ) D)
ZH 440 | 440 | 440 | 440 | 440 | 440 | 440 | 440 | 440 | 440 | 440
Ty h 4744 | 4744 | 4744 | 4744 | 4744 | 4,744 | 4744 | 4744 | 4,744 | 4744 | 4,744
SR 42 y) 42 y) 42 ) D) ) D) ) D)

oMM TI A | 5791 | 5792 5792 | 5792 | 5793 | 5794 | 5795 | 5796 | 579 | 579 | 5,796
BER

=& PR ( HFC-23 ) 1HIMHESREEFE A ( 1,000 3=7T)

TR 4 21 42 42 42 42 42 42 42 Y} 42 Y}
{RES AN 3 3 3 3 3 3 3 3 3 3 3
el 95 95 95 95 95 95 95 95 95 95 95
R 50 50 50 50 50 50 50 50 50 50 50
MRS 79 79 79 79 79 79 79 79 79 79 79
=P 134 268 268 268 268 268 268 268 268 268 268
( HFC-23 ) 179MH

RE TR

PHERERASEN (1,000 3=T)

AR 7 683** | 1,615 1,655 | 1,698 | 1,747 | 1,799 | 1,817 | 1,831 | 1,836 | 1,850 | 1,850
& 2 H 134%% 268 268 268 268 268 268 268 268 268 268
2 A 817+ | 1,883 | 1,923 | 1,966 | 2,015 | 2,068 | 2,085 | 2,099 | 2,104 | 2,118 | 2,118

* =T (HFC-23) JEWITH 85%M =Mkt (HFC-23) . 5% HCFC-22 F1 10%[F) (ANa]A%E) 4%
KA. BT HCFC-22 M AN = Fbt (HFC-23) Bk, Kubp:—F4as5%.

L6 F BRUONBE T e HB AR 00 B HeifE S5 6 S H 58 . 7RI LN H B B 100 A 0 =4 bt (HFC-23)
% 3 El NG

kY T AU AR R AR IR A B S R E .

34. N EBEARA, KikTE 4 KRN 22,135,738 EI0. HER] 49%KAEH 5 K E K
AR, %k 5 4 M2 R s BN 11,289,226 £ IC.
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B E S5 - b HCFC-22 E=LUERVVEIFm=—2F % ( HFC-23 ) B4R

35. fERLF 17 4Erh, =9 kE (HFC-23) JRMITRINA EA T 1.52%2 3.00%; iZthFR 5
EPE () MR, BRI, R, SR, AR PRI R AT R
HOD S MR AT o BhAh, TR PR S R R A e, SR P RS 3)
B, 7R R B

36. Y/ = ke (HFC-23) IRV f At it o 4s . oot 7= i 28 ik it X%
IRf¥ HCFC-22 MR A4y Bk, M #ert &, JF olodh K B b e 1245 A0 o $6
HCFC-22 fnyEvish i H s, LAz HCFC-22 SERM 2% .

37. Bk, TRADERIL:

(@)  HRUEAEFE )RR 30 MRR G )RR 25 Wi, BRI =g, XK ERES
TR R 50 KizgfT, LMERENSE SR g A I T A 1T L. MR E
P32 R H L) [ o AR DASE 2k R Pm &bl T RE. T
2020-2024 [ FIFI 2 M 2025 SEFFGR, B/ — KA s
A7, DA 2 TO ) 75 3K 5

(b)  H—FH I BRI K HIH 78 AR 805 0 172 o 280 5 AR HCFC-22 7= i
RN, ME BT RS, XM =% (HFC-23) KR+ 1
HCFC-22 K Z 4K 62.5% (Rl =% ki (HFC-23) Wil th 88% M = H
ft (HFC-23) . 2%I[%) HCFC-22 F1 10% [\ A T A B4 D) 5 PA

(c)  CSOHUKEERRERAS, S HCFC-22 MyESi i A shiE (EHEELD , PIED
FURHRR -

38. T RMAZULTE, ik 8 fin, iR =IiEsIEFEE 713,625 £ 0.

= 8.u{E HCFC-22 &= LURID =& BR¥% ( HFC-23 ) RAEDh T A

=] BB (%=7T)

2020-2024 F35 5 5 kA R 2R 50 RINEAN B H 364,125
T 26,700
B ZE A 213,500
ZENBAE BB R R 3,500
+ARTHE 15,000
EiE 15,000
SER 20,000
DOVES RS 11,000
H 32K 1] 44,800
Hit 713,625

39. JHILAE 2020 A 2030 A ] ST Ee i i, 300 R A B R I P o = 48U e (HFC-23)
PIECEAL TF AT 150 J13E 0.

10
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BIRTE 6 HEERNARN =& (HFC-23 ) S XEL] B ER=—aFix
( HEC-23 ) R4 HCFC-22

40. =H Mt (HFC-23) A HAEMRIEHIA SR KAKFIREE SR M Rz . il
IXBEHR I R N « Quimobasicos =4 1 =% ke (HFC-23) /& HCFC-22 A=K R4 .
BERA R I EIR A HCFC-22 AT A B SRR =3 4t (HFC-23) i, LAIAZF|XLL
MR EESR, mHHET=8W%5 (HFC-23) HIAERERL, XA AR IS e L
G EmASH,

AL BN R ST (HFC-23) RIS R 2R i i 1t
SR IER AR . AT, DU R, S E AL R ok ik
SIRMLALEE, % TR T4 A 3 sk W A T MR T BEHE R, T2 7
W RSHAL R 2R . 5 ISR, IR LS MM =HFkE (HFC23) (14
WA EE LI, T (EMRIE S BUERRH SR 2020 46 1 A 1 Ho Bt %357
% 6 W WAL

EREIFm=:Fkt (HFC-23 ) FFOIBR\ &L RFE

42. 3% 9 WEIR T 300 H 52 5 25 R AR R B ik =3 b (HFC-23) FBUR] ) 7N 263k U5

Fo

R 9FREIF@m=_MPIR ( HFC-23 ) HFIOIBM \Th& %77 R

g AR B
%
1 R LR G IR FAELE S DI RERN 1 | B2HIN 18,529,168 S£70: HEH A AL
BAE Ja, W ZIAFEEHE SN 9,449,876 KT

2 HEO HCFC-22 LU 2 B A T 1 7 =R ANAAT o HT R ET M BUREAL. BUH 51t
MR A R TAES g e TN, A0
Il HCFC-22 *f Quimobasicos If] 5 /L2251 A
AT

3 JE AN T 3 AR A T P R R R B SR | AN TTAT o JCiE A e n AR R B TE) P S AN BT
PR ARG (HFC-23) , PAR =R GE | Wb s e bR
(HFC-23) EHMIEF &L TR

4 T 45 2 T e R AR = R e SR HN 22,135,738 E00; S F T A AL
(HFC-23) 1223755 Ja, W E2ilRe RN 11,289,226 £t

5 itk HCFC-22 A== DB B = i =5 | P4k HCFC-22 A 77 DL /b — 5 B e (HFC-23)
ki (HFC-23) AR ARG BN B T 713,625 35T, 2020 FF &

2030 F A T &A1~ 150 T30

6 HE RS =% F ke (HFC-23) Bk | AR[4T. Quimobasicos AN H A& A HE &
T iz gem i H =9 e (HFC-23) KA | HCFC-22 FIAN A] ¥t A 1 = 9 FH 0t

7* HCFC-22 (HFC-23) i LA 2 i BRI e 11 BT
=HEW B (HFC-23) A&, L5 EA
CIE

11



UNEP/OzL.Pro/ExCom/84/72

£ P4 A HEBAE 5 1B

43, PATZE RSRENIE R TR ARSI AR FIN T4 J5 v e id FH Tz E A 15
&AL (25 83/67(a)'5 ) « A 2020 4F 1 H 1 HEBATHREE 2 R4, NI,
=HEFLE (HFC-23) RN Z RS . Z RS 1HRITE 2023 £ mMENIEIT, HBElMARE
FET S = T 5t (HFC-23) SREGMIRE HAE S 222 a PR32, Hit, 7824
HHEBRAZ 5 KRG, B mT REFR AL 78 4 S Rr A B P i =9 b (HFC-23) HERG, anif
B, BA2EAE 2023 5,

44, Quimobasicos — B 3 FFIX — 81, HAy BEAY FH % R G8 SCRREIR RN i =98 B bt (HFC-23)
HERG AR 1Z RG] LAMS3IX — 5. Quimobasicos #7n, — H 24k i3\ € =5 FF 5
(HFC-23) 4 i 2 JF 8 B AE £ 5 E 4T, Quimobasicos I 7 22 1 F & 4%l Bl
PR = P (HFC-23) HEBERBE3R ),

5 (BRI WUE I B H T vk i) 8 &

45. AT & A 2RI TR A S H PR S8 1 SO R BN S5C [ SO0 B = e
(HFC-23) fFsiizhl s (RN E ) e 128 v AR U I B 5K 8 32 sTik 2 7] 5% R 145 B
(5 83/67(b)5thiE) « LRANAEIHY, HTIHREEE 20 B D> S

EPIROET g, SR VU AR M ORAE H K A DTk A TR T R R S YIAT SN .

Bl )T SRR AL (D

46. HRAE TRALUR M &IE TS, Quimobasicos FH=: U EFEBUMIERE &1L TR 1 1ENER
AP i = e (HFC-23) HEUA R SR M 5 Ll AT RO 7 58 . AR IR T % 5
(RIfEtk HCFC-22 A7) mIAgsR it 23 A5 dan, WM 5 EH AN, HERHE
349,500 ST HT IR B, H i TR SBOARE G 7 5 1 AN BRI A7 UG o

47. TRHAZRVGEF TSR (PhE) 1R0ts e, HIF A &) 2 HER 10 Prox:
(a)  BHEGHAE (PhE) FRAFRLAERS 75
(b)  BIERIMNVAREE 5 FPTARL S AT FCRAE BT S LA LA R 2020
Fr AR =3 A e (HFC-23) RVt EPE R BN 51%. tL4h, b H

i 7 40,000 70, FUMSTREE 2020 F51 2021 4F =5 F 4 (HFC-23) HE
NIRRT

(c) M 2021 5 2030 FIEAE 2 H, B A% 2 w5 — 988 SR/ B HE U = 5
$t (HFC-23) RV EIEE, HER GRS M B s &, @i 2022
EFFGE, X —PRSAAZ A PR VAR 20,000 £ G;

(d) 2020 FEH 2021 FARLTRAFATAF K

(e)  TEIZAE (M 2022 FEFFIHH] 2030 W) B —RSW L, PITERRASHR
o b — S =& bt (HFC-23) HIAZ & B AR 5 1A 5% o T AZ e Ny 58
PO EF AL 7 4

() BEERKIHATCER TG (HFC-23) W, 40 & B9 50 I i) = Ao LAHRBU ) IR
YAk VAT BLk

12
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(g)  —H YHIBETTIAE = e (HEC-23) 24 it 24 35 a4 S e 405 L af
1T, Quimobasicos Wi FF £ 11 FE & A Hl | F= i =% ke (HFC-23) HER

ik 3=up
= 105 HE (5550 ) MINETERR
FH TR HESRENBRF ) BRIENEE
2019 2,060,827 1,051,022 40,000 1,091,022
2020 - - -
2021 - - -
2022 1,500,048 765,025 20,000 785,025
2023 1,528,029 779,295 20,000 799,295
2024 1,558,423 794,796 20,000 814,796
2025 1,592,660 812,257 20,000 832,257
2026 1,653,290 843,178 20,000 863,178
2027 1,693,846 863,862 20,000 883,862
2028 1,657,207 845,176 20,000 865,176
2029 1,661,680 847,457 20,000 867,457
2030 1,704,726 869,410 20,000 889,410
2031 1,918,431 978,400 - 978,400
Hit 18,529,168 9,449,876 220,000 9,669,876

*E AR 5 2K E BRI A BN 49% )5 o
WHLREN

48. M ACARYE (EAFAURBGE BEINAMEIES) FUERIEL X 55, H & T Quimobasicos
PR A dh =8P e (HFC-23) [y RMIUH $2 585 Bl b =3 P ke (HFC-23) HE
BRI AR s DL P ™ wh =90 be (HFC-23) fRESROR A2 5
ERAT R IETT R

49. H 2016 Fdd (GEIMAMEIERY Lok, MHAES (BIER) XS MR R
TA%E, Fl @ U7 R HAT R a E SR G 5 R SO, Hod ) L SO B 9w
S5AE TEAERAE T2 HAEA FEEERNE KRN ARMAE RN ZERRE
FIASA A= Wi DA S 5258 565 )\ = IR & W AR G I B $ 48, Hor it 17— Ryl =
i = e (HFC-23) HE &35 77 28, 35 % HCFC-22 A7 15iti; #% %% Quimobasicos
*ETEg%ﬁ%&ﬁf@ﬁ:ﬁﬁiﬁﬂ%ﬁ:E‘JF%&E'T%YR; PR B R A I\ DY IR A
I H %7&0

50. ¥ = 2 Quimobésicos FF 4k S LA (SERFFURBE ) FLVFIIKFA4 5= HCFC-22 HT-524%
&, BLA 2030 FEIK, DL T /K8 2% 2 ZR M R A, fEBEAN T H o A f2 v,
Fb A5 AAE SR — A7 7E S A A 7= 207 T A A AR TN 55 58 53 1) & R AR S W= L
ﬂiﬁ?‘ {Eéﬁéﬂ% I S AR A SO AR B T BOR A B AR 23 SR AL H AR & kAT
T2,

51. FEBI T RALSIR K IR &E T ZEAFELE 2020 4 1 A 1 H 2 5 48 m KRS HTIOS
MHBE =8 E S (HFC-23) , AEREIRAH I — A &= 5 =mE . (HFC-23) 4T
14,800 A T 5K, LAETH IR R IE58 2 I 2K Sk TR A LR M &k T R N1k,

Quimobasicos A4 = HCFC-22 H I = i = £ X Fr ) ot ARG AE 24 T K20 160 J5 A —

13
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AR YR, MHATRTT T Quimobésicos & R EEB A H A SR SEPITE RS SN
HEREUATS), DURERDHEREI RS I =m G (HFC-23) . %A1, Quimobasicos FH 5
PO EFEUN AR A BRIE S AR s eAh, MAEEPATZ RS RS IR 83/67(a)5 ik
5E HELR I — N i A 1 0T &R

52. (L, AT PhBh SR EFBUM RS FUB AT AR (GEMAMEIER) RIS R L5, Mk
HI TR EEEAR L ATIRIETT S, LA KRR BRI HE s R A A R = i =50 e
(HFC-23) o & 11 a0 B 1 A 15 A0 A e 1 o] e f R BIR B Ok Bl = i = 3 ¢ (HFC-23)
HOERIN IR TR 7R AR B) 3 RTREXPAIETT B FEGN B 8T A SO B A
— 3 11 IEHER T A Abxt T 4234 I A3 Ah 453 07 R B s B O &= 1 A1 4);
B A LT 3.

Z< 11.Quimobasicos ZHIEIFm=F % ( HFC-23 ) BFMEIES R

%R s ESET

TRAR : BRI SEFINEERE | JUAHER (#EAFRL)

RS ISR E I | A RS ERAR ST | FERBAE A — A S T
MIAEE = F bt (HFC-23) THIRIETT 5 WEAT (BIRZ 6 MH)Y , KHE
AR —NER IR E | A = E T (HFC-23)
IR e B E LRI B T A B | -E DR RS 3n b & ik 7
P = e (HFC-23) FREH B

AT ERHMA VTR
AN B 5 Quimobisicos A
FEHEAES

TxRALR . BHEILREWEEIRE | 9IMESR (FEHE4)

BB EIGR AR B3 E | A R (AU ERE) | eI ERER (XY

- B A EHAR FEEITMEETE | ATHD , BHE R R

= EEE S -ARFEE M Quimobasicos HI4E | (HFC-23)

AMEE = E S (HFC-23) | PP HES % AN R VPR, TR N
(B AN 52

IR R A B R A R B
B, W&

TE HCFC-22 TZIAMER=F YR ( HFC-23 ) (&B&EAEA)

LN AHF WA R | - BB AR RS 2385 -BR M Quimobasicos AL
PIGHEE, JFEfhRE B2 RKPEEs | BB, SLRIJFARHE S e BAESH, A AR RS R

a5, DA N = 5 (HFC-23) ; AMRHEIEIES: | .

(HFC-23) RIS/ BAR | MHARSRS TS MIVEal | S5 5MHE BR BV RIE, B as i

) ik [AIANS

-~ TSRS BN | -SRVFEAZ] 6 DRI N B | - RAE A B i /5 EHE s &

i e B = bkt (HFC-23) 2 WATRES A = H ke

M =AMEE S SRS (B EL ik | (HFC-23) /BRI RS
Ji % -HAR B AHF 7 RERR i 2K

EEFINHREERIERAIMERERNIAHES | HER Y HCFC-22 /iR ( BEHSEB)

LIRS AHF N EFeRS | -— BB AR R 40 2% 5 BRI Quimobasicos 1A
PUREGE, JFERERE 2Bk Pedk | B, SLEIT IR S = i BAESHL A AR RS
e DU = e (HFC-23) ; AlREHEIEIY; | B,

14
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F3%R/5AR hs eSS

(HFC-23) JREHA A BAR | MHARREG TIMEEMVEa | S5 M SR BV AIE,  Bras i
R iIE. AN 52
-~ TSRS BN | -RSVFEAZ] 6 DH IR E N | W RAEAS B i /5 E s &
i e SN = H e (HFC-23) 2, MATRERAT =5 b
M =AE B ERRATY | -RVEES TIEBCREME | (HFC-23) ADEHBUN XU
SR (—4F) JEREAT B4 5% -2 A BT IR SR B A 44
B — AR T I B E. YEfEIyIn], FATIHs 5 2 SN
E 4 T I B B e AT i it R AP AL VAl 14 5 5 B 1) £ ik
1T I VES

-HAR B AHF 7] RERR S 2K

Xt SR WA A~ 25 B 1 IR S B AT B B BB A 7 58 1 I L

53. kTR 1 FEBHANEE TSI E . BT 2020 87 6 > H BRI KRS F =
S (HFC-23) , T =% HFH (HFC-23) #R{EInEs .
54. BMBEE 1 GHIZE 2 G55 FoH B B 10 2 C w232 gt , (H LT aniis B
b
(@) 5 83/67(a)(—) T thE B MINE Tk LUK B B 58 e b i A 1 2% P 3E 4T =
WM SR . BAR R EARME N ] DRSS B ol B BT is BT IR &
PGS, (DU R AR D& &R de itk RAESE. B E .. A8

BE. ACRAIETT. 8. BB, pH 1 ¥ BREHNA &0 ENL. T
XA, AR D 20%:;

(b)  BJUNIE R A T I LD s FR AR M, AEEE (n
KRR , X H AT 50%; XT3 IE SO R R K
HAWTH (B, KSR KETRETS S8 20%; L
5

(c)  NE 1 B 2 SRR T IIVHECRE B HE 17 50,000 5870 H T8 shBR 3.
RS B NG R T IV BER B 25,000 KT,

55. WML T —AMbit s, B TEE S F 15 0 55 5 1 A 5 B T HETS K 1 % 7K Ab PR %
M. 5 EIRTTIE—E XHRAZITR I 20%, Frissk N 123,641 376,

56. [FIFE, 2025-2030 “F41FE S5 51 5IVEY S5 B AT s 1 &5 10 iR i vIiR A2 A, (BT
2025 SFERH = (HFC-23) RIS FRK T 20%, vERE BT A EERIX — 9%
B aEERPITRERESMIESEN.
57. %ETE 1 NLERARETLLTHE:
(@) 2018 4F HCFC-22 WA F= 7K1 Rl R = il A2 % 5
(b)  JEMRMA S EIFE SRS F S0 S DL T B DR R AR A B AR 5
(c)  EBTRUILK T HEAH 4 iy sc it Pk

(d)  WEIAN AR 2% F 2 NS 10,000 3£ TG
15
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58. WA RIS, 2020 FEHILE FHIE THAESE PSS E 6 MHIHHEAN (A
B =FF L (HFC-23) HE 6 N A) .

59. T RALHIFEFER 20,000 EGH TIAZE . WEEBITE RS he X e 2 N
5 H 2%, 1OF S Ab E 3 R 31 BB T BT 2020-2022 ARG SR IR BRI — I By A HE Y
AP B 2 N 12,500 3£ 0. R, 2020-2030 “FE ST R% 25 28 F N 182,500
£t

60. 2 12 XFRTHRAC IR & 1 3R IR A AT 1E 10 2% 74T 1 EL BT
RNREFEFE1 (DERESEEFNHEHEEE ) WEBALERSH (=7T)

g WA TRALR =&
BIEE | BB TIEHBRE 529,633 600,329 (70,696)
BMEEE 2 BB TS EEE 438,630 483,285 (44,655)
2025-2030 F5EE TSR E R AR ((X—4 345,275 349,544 (4,269)
RE) *

BB 7K A B R it 123,641 154,551 (30,910)
$i <2 A28 R\ 1,437,179 1,587,709 (150,530)
L1 FE I S S o e o+ 9,820,932 16,782,690 (6,961,758)
18 % A 2 P+ S 25 2 11,258,111 18,370,399 (7,112,288)
N 2 3% 143,718 158,771 (15,053)
INF 11,401,829 18,529,170 (7,127,341)
S51%0 5 2k T BT k% 5,814,933 9,449,877 (3,634,944)
PTG AT 182,500 220,000 (37,500)
E= s pa— 5,997,433 9,669,877 (3,672,444)
AN =5 A be (HFC-23) (AN 1,353 2,696 (1,343)
A (TN T 4.43 3.59

* T ST M RFEEI B R AT R A 2 PUE

**#fEik 2020 SEIIBHEFFEE 6 D H

R PAT R S ROE L 9 A2 S R I H BRI 9 A

ok B TREEE 5 S0 B SO R =M k¢ (HFC-23) W2 BB TR RS IUE

61. TRALAFREMBARUAIZH . R0, TRAZRRH, REX &k %, gl
CABEAT ISR, T ANER$Z T A s (R a] s R anitl, <5819l Bk B iz
B 6 AN H B TR XA IR DT R T Ak A MTA N

62. MHALIEHEIE, 5 HMBMN %58 TSR E, AMIAME 658 TN E,
TR U B ARIR A Rt AR A CROEATIIE) IS FAMRIR M RE CRIWD) o 7ERIE
AR ERBE /T (ibihmbE: 6 D, R dkSe KR R s = e (HFC-23)
XA TT A IE ST A BRI L A1 5 56 1 A SCBEAS 9 FHAIG 12,638 S5t 4R, 18T A
YEAP LA AR o Bt B 2 B B A S B I v T e 0 58 4 13, BRI, APt —
B REIXAIRTT %

10 UNEP/OzL.Pro/ExCom/84/70 5 CAF I T MM SZ B 2 FH DA R R Az A s H AN o,
16
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63. ZEF HAT HCFC-22 A=K 3] 2030 4 KT 7K DL A% 25 B8 74 S5 5 1) Ak
FERETIN 60 A JTI/INE], ANER G — 6455 7V S BB ROt S 08 A S ae 1. R ik,
P AAE LS AN, BB eSS T B B A 50, RS S 7%
BTN BT B ERT, FFEA — AN 5% RSt . UNEP/OzL.Pro/ExCom/84/70 5 S 433t
— IR T IXFh A8 P 1AL A8 1 A )

X o T BME AU AR R A% B AT S S A BRI A 08 U7 5 4 I L

64. %L E 4 TFEMSIN BRI BEEE, WX —/MREMERE, 5 =EEEsE,
AT M S, BT =P (HFC-23) JRENATAEDSSR, =Z®mHF L (HFC-23) H
RefE AL R B B RS G 4 se B 2 B 4 s A8 5E, X P75 28 6 /N H IRt E] . 7F
x6/MNAT, =HHL (HFC-23) BaiHER R RS F .

65. MBI EZEE PR (304,337 3£J0) MIERIEAETHERI R (212,658 3£ou) 442
T

66. [IEEEALTSRA G RE, CLB& PRHSFNEA R B E TR BE; "KAHKT
SLE A IAE BRI F A BE s HBcfr Kk T Il a5 B 2006 48 LIOKZ 455 17 =% H
B (HFC-23) WIfES. BHit, AYCVESEPUSHIEIHH . ok, BTz A R T S
FEZEPA, AR5

67. 55 IR T NEFA TR 4.00 2E7T, 74N S [ 52 2 2 4.00 E T/
T (R LHEMH 4. REEAGT:. 4547, M. EEmEMESHRA) - 2018 £ HCFC-22
AP KT AT R = A R T E A A S = e (HEC-23) IRV EE, [FI 2% &
AR R 5 B AR A B 2R, 2020 SE =P (HFC-23) FUAHEI a6 N H,
15 2020 & 2030 H=HANE]AY 5 2 A 10,195,651 676, WIER 13 Fios.

xR BEESE 4 (BELRERE. WIXEERMERE. HIMER ) NWERALERDNT (=

7T )

e M5 TRAR =8

e AR B I 4B 2 304,337 304,337 0
AR R s B+ 2 2 43l B Y 2% 212,658 212,658 0
5 [ [B] % A D 0 0 424,541 (424,541)
fib <t 2R A 2R F/ I\ 516,995 941,536 (424,541)
11 b 10,195,651 21,194,202 (10,998,551)
IV 10,712,646 22,135,738 (11,423,092)
51%20 5 2k BEh% 5,463,449 11,289,226 (5,825,777)
PR o 182,500 220,000 (37,500)
28 A S & vk 5,645,949 11,509,226 (5,863,277)
OV S =3 bt (HFC-23)  (CAID 1,353 2,696 (1,343)
A (TN T 4.17 4.27

* O SRR R R PAT R RS HE

#%2020 FIIHEH BN 6 N H o

ook LR AT 22 01 2 R EAZ B B A S A A T H BT S O A

ok B DI RIAESE 5 2B ZAH G =/ 5t (HFC-23) MM HPITZ RSk E.

17
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68. LRALANFEMFARINIBE, JFaH, CLemfie AL T3¢ [ ) 0] 4 25 /5 2L 3
HPL. WA, IR — BB RIREE, TRHAIINSRESAE AR 9 A H RIS A 4 3R
13 M B 5 B VF T IER 2R K U o

69. —> 11,000 N (41.6 32J7K) MRS HEEAE 2018 45 HCFC-22 A 7r7/KF gt =
MHCLEMIEAE. Bk, — AR (HBEERD EHEMPREERE (RS REN=
W W T . REW, FPATE LIS N T E SR R SRR A AE, RUNTER SN
BT RE S HILIE RGN, FREA — D% &Gt UNEP/OzL.Pro/ExCom/84/70 5 3L 1F
HE— 208 T 1Kl % FH 150 45 1) 2 A% 1) A

70. FEARR W, PATE 2 IEEH 2] FIASA HEE]™ ah =& ke (HFC-23)
MIE, AFERH 1% HCFC-22 AL =it 451 77 % . "FIASA 5 — 1] LIFE Quimobésicos
A5 P ARG G o T2 T B R S PRIV, 1o AN 22 it ] R ke B Tl — S R e (HFC-23)
RESMHAHE T, sAh, HRETMATE 2 FIASA R H Sk sia Bin Lk M. Kk, Kifk—
PO IETT 5

Ptk HCFC-22 A= /= DUE b Bl P~ it — 5 e (HFC-23) AR,

71 WWAEES )\ — RS ERTHRE, B RHSRI 3 HCFC-22 7= 578184, LA
HE—¥ HCFC-22 M=FF ke (HFC-23) EWimd B k. RiEiZiks i A s
SEREAL S T IO KT I AR B s SR, A TS AR A VA [T . 598> HCFC-22
HURHR A S O3S i B 42 ) = & P bt (HFC-23) 4b, IBEATHIE L.

BT b S i 5 1L

72. LRALEVAT R TI G sz i, R Z I, 210348 2022 FH463] 2030
LR, BEERIENS =T (HFC-23) HISLhrBrETe LR & B 4E 5% ok it % 4.
R IX — /v, WS HCFC-22 (7= &A% 0l i) 7= &, ARS8 gk /b s M e, s HCFC-22
FEE R IGE G TRIE, RS T HIEE. PATE RS MR IX RO, RO IX R
ﬁ%ﬁﬁéﬁ%%%%ﬁ&ﬁ%%ﬁ,#Hﬂ%ﬁ%%ﬂﬂu&ﬁﬁzmﬁéﬁﬁﬁgﬁ
5 IR X

73. P, AR AL R —F 5 UNEP/OzL.Pro/ExCom/16/20 5 34455 32(b) B b i k5
FH— 80y 5k, BIVE N i e T H g ) 50 i 5 — FE80d & = o LAl .
Quimobésicos M &, /o —FXT M EAF], FIFL5 ¥ 5 f5 —FAE ] DR gt i &
FMEIKE ) B At o

o P A HEBONE 5 4B X

74. FAS AL AN 28 55 0 ARV T I HRBOBUSE 5 R GUR 1 2 AR R AL R AR RE ER A S
Pho MR, WERIATZR R A B IR T LME R HEOBUE 2 R G0 T R e, WAYH SR

11 UNEP/OzL.Pro/ExCom/84/71 .

PEKRITAEESIEEE N 23 B, & T Quimobdasicos ER FIfkfl; faEEM LI/EREMKEZET 196°C, Bk T4
FERIZ AT IR -

BUNEP/OzL.Pro/ExCom/81/54

0 A SRR 7 2R B SR NN HERCE D BIMK TR A L BTG R LRI B i& S N A2 kAR
AIHEBCR, W v R AL 0 H 35 B2 B R G A BOE B 462077 1158 3/CMP.1 5 L 5E).
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R, — BRI ARSI INZ RGO e v =3 b (HFC-23) {5 %, 214

B ir bR B 6.

5 (ERYE) WUE I B H T vk i 8 &

75. FhFALANTE HE AR B I B K B DTk T 5 RS IR 2 1 5 e AR BRI B I E R A
= B (HFC-23) I &, 5455 Quimobasicos AESE 5 24618 K T BUE R Hl =,
PLE R AT R A SEH b2kuee, SRS 5 40 E K DA 51 H k= B i F 4t 75 4
SCRFHARR JE B E R

—. SHEFSEFETm=8F5R ( HFC-23 ) BIBAERMBERIDE

76. WAEEE 83/67(d)'5 €, UNEP/OzL.Pro/ExCom/84/70 5N T 55 5 4 EHFK BT
PR i =3 b (HFC-23) HESOT L 55A R HBGR R . AR T 3AT 2 0t 23 B ot ik
freEdy, fEUEEfE 75 ARG R H A SR AR LS BOR A . AR SR B AR PR TR SCHRE AR
iﬁ%%ﬁ?%ﬁﬁ%lﬁ4(ﬁiﬁﬁ%%&)ﬂ%ﬁﬁ%AﬂB(ﬁ%%ﬁ%ﬁ)%
WH.

5mFEE 5 REZR L ORI HCFC-22 RREIFm=8F % ( HFC-23 ) RIRRBNZSE

77. BB FRPUTR A SRS, WHSAE AT HORHEZE 5 £ EZK K HCFC-22 #
KR =5 e (HFC-23) MHERUE BRF & 2103 &2 WIS . bkt A&
ETRMPATRASHI, BHPITEASTTUIEFEL P —AN&ETT R, ERNTHEZ
[ eI, Bk e SR AN 5 i
(a)  FIEFTH B R=8ETh (HEC-23) HIX& 2w Esk, Lt s m=
FHEE (HFC-23) [ HCFC-22 & EH HBIFEEE 5 4EH %, LUK

b)) HBRSHORAESE 5 4 EHE HCFC-22 A< A8 #0877 i = 5 H ke
(HFC-23) . &t Quimobasicos 1M &, X2 MHIBRAUEIE 2] 72.8%

78. SBRVHEFBUR AN F B G —Fh &k T &

HCFC-22 =25 LIMEIE S 252 FERERM

79. EWIAR AL B A FTARE A = E ke (HFC-23) T H I P SR BURis:,  FbF Ak 2% el
$& UNEP/OzL.Pro/ExCom/16/20 5 S3CA4- 56 32(b) BRIk 58, A FH I H 4 il 57 — 2 FA) B Bl
I =W BE R E, FERBE AV EEMOER. TRAZMEH T HxT
HCFC-22 F= & B AAE /E N3 at .

RHRESTISAEAIR

80. PATZ B2 B LR A A i = S e (HFC-23) RS AL 58 e SCRF IR R X
TR,
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81. Quimobasicos it AL7E 2030 FHT K FH HCFC-22 A F=i&s. Bk, HiFRZ TS
PLFE ] 2020 FF 2030 FEHANE R = b (HFC-23) HEil. 3t FIASA &, #1
AL BE RS AR — IR M AT DL R R L & SRR, MIUT R RS R A AR it
Quimobésicos 1M &, M —FIH T 2 2030 FaiEFEEH =8/ HF . (HFC-23) HI%H, A
AT 2 03 2 7] DARR A JEXF B At 5 4 SRR RIR 10 ) 58 e o8 75 & S IO 3G S 9 o

82. AP ALFRHMIN, BIE HCFC-22 A r=iG sl £F4: 3] 2030 4£)f5, AL ERANZEE
TR f = bt (HFC-23) &6 LRIt E 2 % 4. fEX 1, LRASEIEN, £
BFEUFAN, Z20REEPIT (GEINFEIER) MR EERHLE, MiZEBERA T =K
ke (HFC-23) gl i BEuE shirg: 3] 2030 45 . K, ZEBUFIA N, 2030 45 it
TN AL T RE, HHEPITR A S GEENBE T IS, FNEE, — B AV E ik
T332 =t (HFC-23) F2 il e (1) 52 55 Bh B A IS B AR &5 L nl AT, S5 74 =HEUR
B 115 R 210 38 & NS =5 e (HFC-23) $4EI BER B .

SRR PR ( HFC-23 ) BIME M R RENHE

83. PATR A AYIE W, B 23 8 580 b — 3 ke (HFC-23) By&fr &4t (Rl
BB EE — oGBS S, DU T B2 S8 U7 58, DL =4 TEHE 45 A0 11,000
INEARIRAERE, DU TIRMEBE LT ) —TATIY, BRI & 52 5 BB .

A2 BN BR 7K

84. PATEARAYIH RS 5 2 H ZKBIF =R ke (HFC-23) #2300 H f3& 4Bl H 5
B 3% KT IR B4R, BRI A B 9% 2 15 AL F A2 SR B Y el H 9% A 22 v, BBt
B F hh =5 b (HFC-23) L8 Sl A B SR I AL S B 9% FH 2 75 N 5 T A [+

Bl mEm=R

85. T RALUTH 2018 FFE=F i (HFC-23) JEMIHARKZE (A 1.96%) FHf e 35 5l =
i =G (HFC-23) 2R . R PBAbBImise, 5 —AN5 5 SRE AR, BlF= 5
B & B TR (P RS T RF PR . AP ALIR R I  — S8 AT 23 02 25 Bl 03 0] AT REAFAEAS 1E 24 3UAh
RN ). MR Ab 4 SR T EF A AL S T BRI B FE AR R, FEEMHE 3
N T —MNEMANSIETT F, 1207 T 000 H a5 =L =% bt (HFC-23) R
BARAE R, B 1.52%. WATg N At 7y, Wt i [a) 46 A2 1 AR 1 A2 R

86. LRMLR, B dh AL eAORE R Oy M- R A 2T 5, il T BE I AN e 5 4 2
KB E. MAh,  BRRED S AR SR s P R R, RO IR S .

&£t

87. RUE T RMA., LU EFBUMN A Quimobasicos HHAT T O HIEAE, AR AL TE 2 i A
—MRIETT R, WRERBEANSIETTEWrEwH, BOR&IET ZR%H AR THAT
REFERIBURIER . M AAE R BT SEWAME M, LA ARSI F R HE
ZIE SIS R R R, DB IX eIk T R N R LA . sbAl, iR AT
73 a2 Ay B 2 FE S 2 WUITR) B8 HH AR £ 0k 7 RAE H A EE, ml e fit— R =,

20
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88. PATZRAAYS:

(a)

(b)

V£ UNEP/OzL.Pro/ExCom/84/72 5 U4 Tk i) 5 Bl 7= i =4 FF ¢ (HFC-23)
I T AR A S R e ) . ARG BF (5F 83/67 SihE) ;» LK

2 ¥E UNEP/OzL.Pro/ExCom/84/72 ‘5 XA Fi# {5 K DL & UNEP/OzL.Pro/Ex
Com/84/70 5 3CAFrh$E i IMBUR M &, 5 8 Ay B 1) 58 V4 BF BURF H2 (4 AT fe]
FARMIAEER), FHAEWET (FERAURBGE BEINFEIESR) e E
PR =R (HFC-23) #541 X 55 .

21
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B —
Ft—

B EEN TRE R R =R ( HFC-23 ) HIMERERENMTEIEH RN
BA

1 Dy P Bh=R o =FBUR RES IR Se B CBRINAME 152 ) MUE I B AR, I KPR EE I 2020
F1 1 HZJEHESER S =5 b (HFC-23) 180, A AL #EAT 1 — I OCHR#
BERHEE R AL N OT R M =% e (HFC-23) T H PR (it & 3t 47 1 & &,
BTN LR, IR TSR TR E N, UIE R~ S AR LT I&IETT &,
Ml b 472 6 = it =98P e (HFC-23) R80T 7 (R B 8]

BRI R

2. Quimobasicos ) =kt (HFC-23) KMRH &H L 10%PIA A EE <. 3HTH
TKBMHE (AHF) MEUEEFLF| AHF 6, JFHBEEAN HCFC-22 A= fifE. T255
(s R SR K20y 2.5 B, IE2 =8Pkt (HFC-23) RV AEAE 2 S PEAS T B L=
FH LT (HFC-23) #iilfa i Sl A2, oA =% H bt (HFC-23) JEW) 58t & i
A REE LRSS IS E, sFEEALINRS (AR ERRS B E) Rk
BAR . AR RSN, B BB E T B KA 6 N H IR E]

3. BT =% (HFC-23) EKWIMMAE, FEERER 10 BF, H 053 =4 HF
(HFC-23) YN HEIRZ-115 $IRE, DAEtRATE =& ikt (HFC-23) fEHERUZ |
MRS B BARE SRR (B, FEARHER R A S B el DUA 2)-40 R
Ty = =5 F 5t (HFC-23) 52 M BMRUR, (B25 & 2RV 02 SR B AR
e, XAE RS BB ASIRAG R, NIk SEED =& Bk (HFC-23) 525 —
EHEE RS

4. 25 AE HCFC-22 A=A s A AR AR, (B A 2% bhidh sl HLASG « AHF (R4 4% K2
R =A%, e & HCFC-22 A== Hh 43 (1) B & 51 I B A4 K IR, Quimobasicos
BHWEFIFHRZ LT

AR SIS

5. ONIREEHR/D =& F ke (HFC-23) M KSR Fe R H i B A R3S 1 VAN 2 1
A B AHF WNHUE 572 3] AHF fE6E, T2 HE S Ttk THE (B, F=4
30 SEK//N 2 AR, BiA LB R E . RO G ERL R R AR A
£, EHTY5 AHF 3£HD , XEHRE . REXM %, =% F 5 (HFC-23) &
M A 94% =% b (HEC-23) 1 6%[#) HCFC-22, #RJG 0] LATH H 2108 (5%
%ﬁ%A)ﬁE%@%E?%%%ﬁEZW(%ﬁﬁ%B)E%%%%,Eﬁﬂﬁ%%%
%

6. SR, NERME, AR alafi HASREE TSR HTEAENZEERK, AHF
IS I R T . XSS e T @ A — AN ], R DL B e R
[ EasE, dehh, B —ANERHRBE R, AR UG R 0 ORATE S HEN
BT, EXMERT, SR EE T2 (BTRS) ENER SR Lo
[, ¥ AHF E7 337 AHF G+, MImEfE AHF MREEHEY . sbal, BIF7ems s

1
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F e —

TRAEIE N ERIE AHF fGE, DURREATE 22 =k Al ) XU P 2 A ik, AT Bl LR
FIERHIE R B, AT LR s Hil e 0.5 L A28 IH 7S AHF f#6 (Quimobasicos H
AIE ARS8 2.5 B 5 Hrh— 28Rl e ¥ T AHF 2. OYTERRIRLEa <, fib-fiid
EWCON AHF il 22 38— K Geikas,  BLMSRHEE 2 R4

wIETT S A

7. RTZEERTTE, BOERNHE LT M AHF T AL THIZR KBS /T e =D H N
WL 2235 b, BB R A AL S H NAEIFRSAT s S M S s B VF AT IE ] AE P 31 =
NHNESE R R A ] e =2 DA H A SRR 23858, =% ke (HFC-23) Fiit
FEAE 2020 1T = H NHEL

BIETTER A BUER

8. AHF LML THZEMEE TR, W) BRI, 248, BiE. LRI
N 100,000 £ 76, —GKPEGSE, ARG, SETE. W™, BREMERTREEN, %
F Attt 50,000 3570, X TAVAL TR ZE MK nl IE T B33, 1 H A FR.

9. FAPACHE T —EEH DI AMRIER LR, N 143,667 £0; XHREE A /E
“ANHWEGIE . (KRG M SR T &t 5, it~ 212,658 EJt.
TEXT A SCAF e ey, B2 n] IR AR 175 % B — B S B A A 1 T SRR IR R b 2 B A
;ﬁﬁﬁg(%%ﬁﬁﬁ%)ﬂﬂﬁ%%%%ﬁﬁ%ﬁ;%A+@ﬁ%ﬂ%@%%@%%
H CaE)

10. EHEFEFEEFHBEIAE THEIE, FEE 5 ZFEREXIA M RE BB %M.
=R (HFC-23) JEMIRMEE SN 4 0/ (B 94.4% 0 =F F ke (HFC-23)
1 5.6%MH) HCFC-22 Hi) o BT RIEA &R E M IR E 5T 24 S E % H
2. MR E SR BV TR M 4. R, 4530, W, EiEEEms)
FARATHUTT, (H 2020 FER 2 ECE R 9 M (BURIREF M 6 MH)D o A 2018
SF HCFC-22 A== /KRR fb AR BCRSR A R S5 1 =9 FF b (HFC-23) 1I%iE, 2020
R B (HFC-23) FIAHSIHIE N 9 M H (BRIRRF R 6 A~H ), 15H 2020 43 2030
SRR A) A B 7 BB AN 10,300,556 3E0. TEGIES S XERMTARERTENG, KikTT
E A RSN 5,719,832 6, WEE 1 Fis.

R 1LEETR A (AHF B255R. BRARICRE. E1MBERBIMER )

= B (%)
AHF TMb THE (295, HEL 30 LR/ , BFEEE TR, W/ ZIEHF 100,000
[E - N = S b N

AHF fFEH K Pesds, BFEE%E. HFELE. ®/IT. BRI 50,000
T S B R A 2 143,667
IR A B+ 2 2+ B i % 212,658
5 1] [ 2 2 1 S 20 L -
BT BRIt 506,325
I RPIE il 10,300,556

ISterling Cryogenics SPC-1,
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M —
= A (%E5T)
INF=%i 4! 50,632
/N 10,857,513
51%:5 5 2655k 5,537,332
PhATAZ A ek 182,500
2 FR S B 5,719,832
B =Sk (HFC-23) (AN 1,385
ARG RS (ETC/A T 4.13

R 2020 4 B BRI 0 11 M H .

R L ST RF I RF O TR AT R S e

ok AT R 2 e AL A O R B AN I H PR B LR S B 2R H

ok A R 5 2 K DA S A0 =B e (HFC-23) [ 32 % Bh % #%, BT R RS UvE.

#IETT% B

11. 5&I%TTE A KL, ANREZAAET, Ko 2 G55 1 lis S8 8 T8, £t
M =M (HFC-23) ; —HEE FIHEBEE E R ce, BTGiTiyss. &1
AL R, RN T 5 (HFC-23) J7E 2020 /T =4 H Ho.

B|ILTTE B BT

12. AHF TMVAL THIZR . AHF il K el &  (RIR L3 B AMIRIR 6 5 &1L &% A
12— 8. 598 7V B BRI A ST S 5 &5 % 1 RIS A, ME—
DXATE TAGAEIHT AR 2 BB oS B . BERIM B RrE =/N H (2020 4 A%
6 ), ZJERITIR#AT A . R = H I ME SR G5k 7 % A THE, BT
= A7 MBS B0 420,155 5670, AEIX =" H A, ERAHE T M 8.95 A=
MBS (HFC-23) (AR AR S & 3.17 EUMAMGIE) « EHA=%H
Bt (HFC-23) IR HISERINZ TN I H G, DB 5%k % 4 T3
;i;glﬁl, RSN 0N 9,190,201 37T W ESCER 2 FoR, #3557 % B 19 IS HUN 5,876,963
JLo

R2LEETTRB (AHF HER. BARICRE. HIMESRISERENSNA |, IWEHTH

SR )

e BB (%=7T)
BBEE 2 BB IS E 438,630
2025-2030 438 55 25 1 9IVEH S ke B I B A ol 345,275
15 7K AR 5 it 123,641
AHF TMAL THE (2%%E, BEL30 Kk , AFEEETRE. W1, 2196 100,000
WG, 4. B, AR

AHF REHEFK SIS, Off%cs. BB TR. W1 REREATHR 50,000
T SBT3 143,667
AR IR A B+ 2 2+ B i % 212,658
5 1] [ 2 2 P S 20 L 0
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M —

S| #A (E7T)
A N s 1,413,871
IIZ A SRR SR 11 FF O3 S 08 2 o 9,190,201
AN SRS = AN H 420,155
WO R I S 208 S+ = A A R3m A % 11,024,227
IV=YidsE 141,387
it 11,165,614
51% 5 2605 H 5,694,463
PhAT A% A Hoow 182,500
2B PR R B 5,876,963
R =8 Bt (HFC-23) (AR 1,385
ARG (ETC/A ) 4.24

BB SCRFRFEE ], TR RS E

**fEik 2020 I EFFEE TN 6 N H .

R PAT R RS REZE S BB VT H 9% s S B 9

e RS 5 2% S DA RN =50 Bt (HFC-23) (1132 BB A%, iPIT &R i e

HoAth 25 18 N R

13. #EMFAINK, [ AHF Tolkib THZE R T/ AHF %52 23037 6E AR AEAT ML A5
1. TEFTHRIE FIASA L) 1EiF v KB N X = F e (HFC-23) HATHSBHHE, T
W %W oA B BB A AR LI IR RE S, MAFRELT TR S AR B EY
HIRm A S k. FFE, AT @R, A HAL LT E R EEE R R X =
BT (HFC-23) #HAT T4, FHMEH 7 —/MEAFGE. 2R ALE o 2 1 MRS i R B L
PR A Y M I 5 R i s, R AT 15 AN IH A, Quimobasicos iz 4TI H & ME——A
Frefi s = (HFC-23) R4 R T 90%HWiH : > HAWAIH Fradik b 4t
JEART 95% (Quimobasicos 1 FIASA) ; K2 H0il H 4k & 24112 Jy 98% B /&, XKWl
=¥ F% AHF HIM%75 AT BE /& Quimobasicos FTHF A

14, TRAHAZEM, MBLARHOWADEET R A SERR BT, 753 BUF A
Quimobasicos HRA A ZHATAT M. TRHAZIR 45

(@)  FRIFIHHME B s EEALHE T BE 75 2N 20 H A )

(b)  AMMEEEEE 4 (FETT% B) AWAT: IR TE 1 4 i A SR I TR 4
£ 5F, REREEEEEAEIRRE R 2,400 $ou/H ;s BT EERS
BT, DI H AT RAFTEANH; UL

(¢)  Quimobasicos NEK AL HARIES KL, KOy H HCFC-22 AP AEAE I BUsAT
RAF, MHXF S e gens ok BN . thsh, EFHEIFR TEMR. #7L

2 # 4n WL https:/cdm.unfccc.int/filestorage/C/7/1/C71S3SONXMHFZ9VBQSJONOXOEODRHA/SRF_PDD
Oct15%20ver5%20lean.pdf ? t=MzB8cTE0cjl4fDBzYG1jWAbvrSZPMOcDd4mD #1 https://cdm.unfccc.int/
filestorage/Q/8/X/Q8XZHDIMLNY2BEJFTOVAC3SPG47KUW/1867%20PDD _after%20corr.pdf?t=UmF8cTEOcj
RmfDDsNeLFwLGjkwi0duW?24s5G.

3E 2012 4F L —RIE N, 1ZAeRE HFC-23 IRV A4 A 89.36%.
4
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B —

MBIt RS Lok & S EEER TN VEn], X HEE 20 (E). B4k,
B AR PR AR IE P g 22 3 B0 AHF 3X P 5 5t 6 SR A4 R B8040 B 2k

15, AP AbRAIA, XA vt A28 P SRR A A AT O3 A A PPy s ERIE, AR At
Quimobasicos KA R VIFR R . IEUN TRHLPIa 1, H 2T Tlkalls, IRk
B0 2 2 SIBEEE TNV XA ERN, ML EAFREIXEDRGEL
KHSTa], BIREED GR AT AFATEAT, WL D BRI Ay 14T

16. LRALZILFH, ARG INYBFEGDERMETTRE T EANEAH .. R, XA
AR, A E R R R, A5 Quimobésicos 7F 2006 A A A =
FHBE (HFC-23) {EA—F G R ik 2 E A—F @y O REIATENR, =
FH Bt (HFC-23) KW B SN —MERIEY); Tw=mF 5 (HFC-23) &E/EN
R O, SR DIV EEE — SN Al R B PEFEUF S =% T 5 (HFC-23)
PR E NGRS IR YD, I W s DU AT BE 5 5 30 7= AR IR 1 b 8 5% PR 0 14 S DU oAy
Hi$E. 2 TEUFRGSHER SR H iiscH BRI T AR HER 8 50t , B TG
. R RIRTTR B, — H 5 O S TV S B RN, B S B I3 A N B3
Rk, RATESETEEH S RUER S AR A T B TR AR, A4 T aefeaExt T4 5%
HEH =5 % (HFC-23) HIH .,

17. X T EEMERLN N, M7 OS2 e T — KRt
TEXTA SO e R, MANTE 28 X S 18 #6472 75 n] (Al 5 sl 2
7 230,000 EI0) .

BB BN SR,
TS (R B2
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B —
B4 —
hY hY Y hY hY hY N
BEARIMBREAE 4 (BIRARIREY ) DIREEARE A NIREAE B (W PAER ) HERLE
FT1LIKARZESTR1, Waix=1.96%
2020 4 2021 4 2022 4 2023 4 2024 4 2025 4 2026 4 2027 4 2028 4 2029 4£ 2030 4 Hit

HCFC-22 (/AMf) 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 84,898
W BATRH (Fn) 1,201,094 18,783 51,920 36,850 272,250 1,580,897
A= H s (HFC-23) (AN 64.4" 128.8 128.8 128.8 128.8 128.8 128.8 128.8 128.8 128.8 128.8 1,353
WXAEWH (E 467,663 935,327 935,327 935,327 935,327 935,327 935,327 935,327 935,327 935,327 935,327 9,820,932
R () 1,668,758 935,327 935,327 935,327 935,327 954,110 935,327 987,247 935,327 972,177 1,207,577 11,401,829
51%55 5 REX (E7T) 851,066 477,017 477,017 477,017 477,017 486,596 477,017 503,496 477,017 495,810 615,864 5,814,933
[FEE s FEREO ( E57T) 231,457 129,730 129,730 129,730 129,730 132,335 129,730 136,932 129,730 134,841 167,491 1,581,439
B (£ 7,500 7,500 7,500 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 182,500

* RGE 2020 SEII B LI (8] 6 4>
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R2LIKRBARZIEFRL, Wuix=1.52%

2020 4 2021 4 2022 4 2023 4 2024 4 2025 4 2026 4 2027 4 2028 4 2029 4 2030 4F Hit
HCFC-22 (/A M) 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 84,898
WEBARTAH (Fm 1,201,094 18,783 51,920 36,850 272,250 1,580,897
i = H ke (HFC-23) (A 49.8* 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 1,046
W8ERH (o 399,611 799,222 799,222 799,222 799,222 799,222 799,222 799,222 799,222 799,222 799,222 8,391,830
PR (E0) 1,600,705 799,222 799,222 799,222 799,222 818,005 799,222 851,142 799,222 836,072 1,071,472 9,972,727
51%58 5 & Ex (3£i0) 816,360 407,603 407,603 407,603 407,603 417,182 407,603 434,082 407,603 426,397 546,451 5,086,091
AR S FEF M (R 222,019 110,852 110,852 110,852 110,852 113,458 110,852 118,054 110,852 115,964 148,614 1,383,222
B (FE0) 7,500 7,500 7,500 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 182,500

* BE 2020 I BHFEEI 1A 6 4~ H
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M —

xIIKRBREEFTFR4 , Wuix=1.96%
2020 F | 2021 4F | 20224 | 2023 4 | 2024 FF | 20254 | 20264 | 2027 & | 2028 4 | 20294 | 2030 & ol
HCFC-22 (/ATE) 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 84,898
WEHARTH (FD 516,995 516,995
4 = H H ke (HFC-23) (AN 64.4" 128.8 128.8 128.8 128.8 128.8 128.8 128.8 128.8 128.8 128.8 1,353
WXAENRH (FED 613,310 | 957,620 | 957,757 | 957,893 | 958,029 | 958,166 | 958,302 | 958,439 | 958,575 | 958,712 | 958,848 10,195,651
S (£ 1,130,305 | 957,620 | 957,757 | 957,893 | 958,029 | 958,166 | 958,302 | 958,439 | 958,575 | 958,712 | 958,848 10,712,646
51%2 5 FEH K (EI0) 576,456 | 488,386 | 488,456 | 488,525 | 488,595 | 488,665 | 488,734 | 488,804 | 488,873 | 488,943 | 489,012 5,463,449
FEEEE 5 FEXHE (3E0) 156,774 | 132,822 | 132,841 | 132,860 | 132,879 | 132,898 | 132,917 | 132,936 | 132,955 | 132,974 | 132,993 1,485,849
Ma (EI0) 7,500 7,500 7,500 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 182,500
* RUE 2020 I MR TR 6 N H .
RA4TRALREEFTE4 , Waix=1.52%
2020 4 | 2021 4F | 2022 4F | 2023 4 | 2024 4E | 20254FE | 20264 | 2027 4 | 2028 4 | 2029 4E | 2030 £ it

HCFC-22 (/AT 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 84,898
WX HEATH (£ 516,995 516,995
46 =5 H B (HFC-23) (AN 49 8% 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 1,046
WXAENRH (FED 535,297 | 801,594 | 801,699 | 801,805 | 801,910 | 802,016 | 802,121 | 802,227 | 802,332 | 802,438 | 802,543 8,555,982
TR B (FEI0) 1,052,292 | 801,594 | 801,699 | 801,805 | 801,910 | 802,016 | 802,121 | 802,227 | 802,332 | 802,438 | 802,543 9,072,977
51%5 5 FE K (FEm 536,669 | 408,813 | 408,867 | 408,920 | 408,974 | 409,028 | 409,082 | 409,136 | 409,189 | 409,243 | 409,297 4,627,218
e 5 KEFEH A (R0 145,953 | 111,181 | 111,196 | 111,211 | 111,225 | 111,240 | 111,255 | 111,269 | 111,284 | 111,298 | 111,313 1,258,426
ME (EI0) 7,500 7,500 7,500 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 182,500

* RGE 2020 I HME AR EEI [E] 6 4>
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RSWPBVBETRA , Wax=1.96%

2020 F | 2021 4E | 20224 | 2023 4 | 2024 | 20254 | 20264 | 2027 & | 2028 F | 20294 | 2030 & it
HCFC-22 (/A 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 84,898
WXHEARH (R0 556,958 556,958
4l =45 bt (HFC-23) (AN 96.6 128.8 128.8 128.8 128.8 128.8 128.8 128.8 128.8 128.8 128.8 1,385
WX ERH (R0 718,215 | 957,620 | 957,757 | 957,893 | 958,029 | 958,166 | 958,302 | 958,439 | 958,575 | 958,712 | 958,848 | 10,300,556
PR SE (3EI0) 1,275,173 | 957,620 | 957,757 | 957,893 | 958,029 | 958,166 | 958,302 | 958,439 | 958,575 | 958,712 | 958,848 | 10,857,513

51%38 5 RKEZXR (=T
° ( ) 650,338 | 488,386 | 488,456 | 488,525 | 488,595 | 488,665 | 488,734 | 488,804 | 488,873 | 488,943 | 489,012 5,537,332

@3k s RERLA (%=71)
176,867 | 132,822 | 132,841 | 132,860 | 132,879 | 132,898 | 132917 | 132,936 | 132,955 | 132,974 | 132,993 1,505,942

ZE (R0 7,500 7,500 7,500 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 182,500

* BE 2020 SEI7HMEBAFEE AN 9 A4S H
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P —
=M PAERBEITRA , Waix=1.52%
FHit
2020 4F | 2021 4F | 2022 4F | 2023 4F | 2024 4F | 20254F | 2026 4F | 2027 4E | 2028 4E | 2029 4 | 2030
HCFC-22 (/) 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 84,898
WISCBOARB (D) 556,958 556,958
2l =3 e (HFC-23) (AN 74.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 1,071
WX AERH (En) 668,445 | 801,594 | 801,699 | 801,805 | 801,910 | 802,016 | 802,121 | 802227 | 802,332 | 802,438 | 802,543 8,689,130
FTH B (£ 1,225,403 | 801,594 | 801,699 | 801,805 | 801,910 | 802,016 | 802,121 802,227 | 802,332 | 802,438 | 802,543 9,246,088
51%5 5 RKER (E5T)
624,955 | 408,813 | 408,867 | 408,920 | 408,974 | 409,028 | 409,082 | 409,136 | 409,189 | 409,243 | 409,297 4,715,505
@Ik s REXREO (ET
( ) 169,964 | 111,181 | 111,196 | 111,211 | 111,225 | 111,240 | 111,255 | 111,269 | 111,284 | 111,298 | 111,313 1,282,436
%A (3E70) 7,500 7,500 7,500 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 182,500

* BE 2020 7 HMEBHFEE A8 9 A H
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R IWPURESTREB , Wux=1.96%

2020 4 2021 4 2022 4E 2023 4F 2024 £ 2025 4 2026 4E 2027 4E 2028 4E 2029 4E 2030 4E Hit

HCFC-22 (/A M) 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 84,808
WEBARTAH (Fm 1,175,456 18,783 51,920 36,850 272,250 1,555,258
A=t (HFC-23)  (AWD) 96.6 128.8 128.8 128.8 128.8 128.8 128.8 128.8 128.8 128.8 128.8 1,385
WX AERH (£ 857, 784* 875,257 875,257 875,257 875,257 875,257 875,257 875,257 875,257 875,257 875,257 9,610,356
PR (E0) 2,033,239 875,257 875,257 875,257 875,257 894,040 875,257 927,177 875,257 912,107 1,147,507 11,165,614
51%%3 5 FER (Fn 1,036,952 446,381 446,381 446,381 446,381 455,960 446,381 472,860 446,381 465,175 585,229 5,694,463
FAESE s ZFEFRH O (Em) 282,011 121,399 121,399 121,399 121,399 124,004 121,399 128,600 121,399 126,510 159,160 1,548,676
BE (R0 7,500 7,500 7,500 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 182,500
R 2020 FFEAERET 3 AN A BIAMEEL, ANEHEAT 9 AN H IS

RSMPAUBEXFTEB , Wuix=1.52%

2020 4 2021 4E 2022 4E 2023 4 2024 4 2025 4 2026 4 2027 4 2028 4 2029 4 2030 4E Hit

HCFC-22 (/A M) 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 7,718 84,898
WSLHEARFRA (F) 1,175,456 18,783 51,920 36,850 272,250 1,555,258
i = Hkt (HFC-23) (AN 74.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 99.7 1,071
WX AERH (£ 796, 536* 752,763 752,763 752,763 752,763 752,763 752,763 752,763 752,763 752,763 752,763 8,324,164
WS (En) 1,971,992 752,763 752,763 752,763 752,763 771,545 752,763 804,683 752,763 789,613 1,025,013 9,879,422
51%58 5 RER (%£7T) 1,005,716 383,909 383,909 383,909 383,909 393,488 383,909 410,388 383,909 402,703 522,757 5,038,505
B3ESE s REXRHO (355T) 273,516 104,409 104,409 104,409 104,409 107,014 104,409 111,610 104,409 109,520 142,170 1,370,280
B (Fn) 7,500 7,500 7,500 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 182,500

M 2020 FEHEHEAT 3 A H BN, SRS HET 9 N H I K .
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