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WORK PROGRAM FOR

WORLD-BANK IMPLEMENTED MONTREAL PROTOCOL OPERATIONS

1. This proposed work program amendment for Bank-Implemented Montreal Protocol Operations is
prepared on the basis of the 2015-2017 World Bank Business Plan which was approved by the Executive
Committee at its 73" meeting.

2. The 2015-2017 World Bank Business Plan consists of investment and non-investment activities
to assist Article 5 partner countries to meet their two HCFC reduction targets, the 2015 10% reduction
and the 2020 35% reduction. The Business Plan includes, in addition to deliverables associated with
previously approved and new investment activities, requests to extend support for implementation of
existing institutional strengthening projects in 2 countries.

3. As part of the 2015-2017 Business Plan, the World Bank plans to submit new preparation fund
requests for HCFC sector plans Stage Il for Argentina, Jordan, and Thailand, including foam
demonstration project for Thailand, and project proposals for Argentina, China, Indonesia, Jordan, the
Philippines, Thailand and Vietnam.

2015 Work Program — ExCom 74 Amendment

4. The proposed 2015 Work Program Amendment being submitted for consideration at the 74"
Meeting of the Executive Committee, includes funding requests for two preparation activities, outlined in
Table 1 below. Detailed explanation on Thailand’s request for foam demonstration project is described in
Error! Reference source not found.

Table 1: Funding Requests Submitted for Consideration by the 74" Meeting of the Executive Committee

Country Request Support costs Duration Description
(US$) (US$)
Thailand 30,000 2,100 1 year Project preparation for foam demonstration project in
Thailand in accordance with decision 72/40.
Thailand 120,000 10,800 1 year Preparation HFC survey for Thailand in accordance
with decision XXV1/9.
Total 150,000 12,900




Annex 1. Request for Project Preparation Funding and Approval of Project Concept Demonstration
Project on Low-GWP Alternatives for Foam System House in Thailand

l. Introduction

According to Thailand HPMP Stage |, a total quantity of HCFC-141b used in bulk, in domestically pre-
blended and imported pre-blended polyol, of 1,517 MT will be phased out. Of which, 639.6 MT of
HCFC-141b will be replaced by cyclo-pentane and 844.6 MT of HCFC-141b will be replaced by a 50%
reduced formulation with HFC-245fa as a blowing agent. The balance will be phased out by water blown
technology. Thailand HPMP Stage | does not include spray foam application which consumed 349.1 MT
of HCFC-141b in 2010.

The foam companies expected to convert to HFC-245fa are mainly small and micro-sized enterprises.
These enterprises frequently use pre-blended polyol formulations containing HCFC-141b in their
manufacturing processes. While these enterprises wish to emulate the larger players in terms of using use
hydrocarbons, they would have to opt for non-flammable blowing agent since the investment costs are too
prohibitive and their locations may be against local regulations prohibiting the use of flammable gas.

However, such alternatives are much more costly to use than HCFC-141b and hydrocarbons. Even the
water blown technology, the increased density will make the cost of making a unit of foam become more
expensive. Thus, it will be difficult to convince these enterprises to stop using HCFC-141b. To make it
more financially viable is to reduce the quantity required. Based on the preliminary work of World
Bank’s OORG, the amount of HFC-245fa used as blowing agent could be reduced to only 30% of the
amount of HCFC-141b. Because of the lower amount of HFC-245fa is needed in comparison with
HCFC-141b, the cost of production of a unit of foam with HFC-245fa increases less than 10% when
comparing with foam produced with HCFC-141b.

Due to low boiling point, polyol pre-blended with HFC-245fa needs to be kept at low temperature in
order to prevent separation. Furthermore, its high GWP and increasing international momentum to phase-
down HFCs, HFC-245fa should be considered only as a transitional alternative. With the commercial
production of low-GWP blowing agents such as HFO-1233zd(E) (Honeywell Soltice® Liquid Blowing
Agent), and HFO-1336mzzz(Z) (DuPont Formacel® 1100), these alternatives could provide a long-term
solution for rigid PU foam applications as well as for spray foam. Moreover, the new alternative HFO-
1336 mzzz(Z) has a higher boiling point and it could be more practical for Thailand and the region due to
its climate condition.

This project would demonstrate the technical and economic viability of using low-GWP alternatives foam
formulation in selected PU foam and spray foam applications. The idea is to make the final cost of
making a unit of foam remains at the same or slightly higher level in order to make it competitive in
comparison with HCFC-141b. Moreover, this would make the replacement of HCFC-141b in the spray
foam possible and less costly. The attempt on reduced formulation has not been done in Thailand or other
places with similar climatic conditions. Once proven the technical and economic viability, it could be
replicated to cover the spray foam under stage Il. However, enterprises under stage | that is converting to
reduced HFC-245fa formulation in PU application could benefit from this demonstration project as the
competitive price of reduced formulation will help sustain the phase-out in small enterprises. These would
cover approximately 1,193.7 MT of HCFC-141b that could potentially convert to low-GWP alternatives
instead of HFC-245fa. Experiences from Thailand would also be share with other countries in the region
with similar operating conditions.

. Brief project summary



The project will be addressing two segments: (i) small enterprises in all applications, except spray foam;
and (ii) spray foam. The project consists of two main components. The first component is the technical
assistance that will be made available to all system houses and polyol suppliers. Foam system houses and
polyol suppliers will be given support in the form of access to experts and suppliers of alternative
technologies to bring them up to speed on short and longer term options for a sector characterized by
small users with capacity limitations. The technical assistance will transfer knowledge and strengthen
technical capacity of the system house in formulation development. Foam properties depend on the
interaction of all components: polyols, blowing agents, surfactants, catalysts, and isocyanate. There is no
direct correlation between foam and substance properties and, as such, there is no “drop-in” replacement
for blowing agent. The technical assistance will provide knowhow and tools in formulating new foam
formulation using low-GWP alternatives that would be suitable to the operating and climatic conditions in
Thailand.

The second component will provide cost of equipment or modification of existing equipment to
participating system houses. The equipment may include the followings: mixing unit, foaming equipment,
and safety equipment, if necessary. The participating system houses will also receive cost of developing
new formulation and cost of raw materials for the trial production and testing that they will develop with
their customers.

1. Project objectives

e To make supply of cost-effective low-GWP pre-blended polyol become commercially
available by increasing technical capacity of system houses in formulation development using
low-GWP alternatives;

e To strengthen capacity of selected local system houses to formulate, test, and produce pre-
blended polyol using low-GWP alternatives; and

e To determine and demonstrate the effectiveness and cost of low-GWP alternatives in PU
foam applications including spray foam.

V. Expected demonstration results

The outcome of the demonstration project is the production of foam meeting required performance
standards. The project will produce information related to the foam formulation using low-GWP
alternatives:
e Changes/adjustments made on the foam formulation and effects on foam properties;
e Pre-blended foam: insulation, shelf life, percentage of blowing agent, polyol/isocyanate ratio,
etc.
Cost of foam produced with low-GWP alternatives covered by the demonstration project; and
¢ Modification and changes at the system house and at the foam enterprise.

V. Institutional arrangements
a. Brief information on legal and regulatory support for the demonstration project

In January 2013, DIW established an import quota system for each HCFC. Terms and conditions for
eligible importers, procedures for establishing the overall annual import quota for each HCFC as well as
import quotas for each eligible importer, were agreed to by all registered importers. These terms and
conditions were then published in DIW’s official website. = The overall annual import quota was
established on the basis of the consumption target defined by the agreement between Thailand and the
ExCom and by Thailand’s obligation under the Montreal Protocol. Import quota for each individual
eligible importer is determined on the basis of its historical import data. Import quotas are valid only one
calendar year. This system has been used since 2013. The latest import quotas for all eligible importers



were issued in January 2015.According to Thailand HPMP stage |, The government of Thailand plans to
ban the use of HCFC-141b in foam manufacturing and the import of pre-blended polyol containing
HCFC-141b starting January 1, 2016, except in spray foam uses.

b. Description of implementation approach

To transfer technology on formulation development to the system houses and distributors, international
expert will conduct technical workshops to transfer knowledge and strengthen technical capacity of the
system houses in formulation development. There will also be another workshop to share the results from
the testing of foam formulations using low-GWP alternatives.

There are 215 foam manufacturing enterprises across Thailand using HCFC-141b. The majority uses pre-
blended polyol that is supplied by the different polyol suppliers. Out of the 215 enterprises, 53 have a
consumption of less than 1 ODP MT of HCFC-141b and can consequently be considered as “micro-
enterprises.” To reach these small and micro-sized enterprises, the project will provide foaming
equipment to the participating local system houses and assist in developing and supplying pre-blended
polyol using low-GWP alternatives to PU foam applications and spray foam to their customers.

C. Government commitment to complete project in 12 months
The Government plans to ban the use of HCFC-141b in foam manufacturing and the import of pre-
blended polyol containing HCFC-141b starting January 1, 2016, thus it is crucial that this demonstration
project is completed as soon as possible so the small and micro-enterprises could prevent second
conversion from using high-GWP HFC-245fa and switch to low-GWP alternatives. Experience gained
from this demonstration project will be incorporated in the design of Stage Il HPMP which complete
phase-out of HCFC-141b in the foam sector will be a priority.

d. Project preparation activities
Description of activities Unit cost ($) No. of units Cost
International consultant 500/day 10 days 5,000
International travel 7,500/trip 2 15,000
Site visits to system houses and foam enterprises 500/day 10 5,000
Workshop with national stakeholders 5,000 1 5,000
Total project preparation cost (US $) 30,000

e. Estimated project cost

According to the World Bank 2015-2017 Business Plan, the overall costs of implementing the Thai foam
demonstration project is estimated at $1,046,100. The cost will be finalized during project preparation.

VI. Company Information
a. Company commitment

The following system houses/distributor have committed to participate in the demonstration project:

i. Bangkok Integrated Trading, Co., Ltd.
ii. CB Marketing Col, Ltd.; and
iii. South City Polychem, Co., Ltd.
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