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COUNTRY: 

PROJECT SUMMARY 

China 

PROJECT TITLE: 

SECTOR COVERED: 

ODS CONSUMPTION IN SECTOR: 

PROJECT DURATION: 

PROJECT IMPACT: 

TOTAL PROJECT COST: 

PROPOSED ODS GRANT: 

IMPLEMENTING AGENCY: 

NATIONAL COORDINATING 
AGENCY: 

Project summaa 

Tianjin CFC Conversion to LPG 

Aerosols 

9,420 tons CFC-12 in 1991 

2 years 

Phase out 7,080 tons CFC-12 

$6,855,000 

$3,360,000 

T'wijin First Daily Use Chemical Factory 

Ministry of Light Industry 

The subproject aims at phasing out CFC consumption in aerosols for the Tianjin area by 
creating a local supplier of purified LPG, "Hydrocarbon Aerosol Propellants" (HAPs), and by 
establishing a centralized filling station that will serve both its own products and those of small 
aerosol producers. Larger enterprises in the area will convert their filling operations to HAPs 
while smaller manufacturcn, 1ept:sen+ing about SO percent of CFC use, will discontinue filling 
operations and contr.ict with the centralized filling station. The Tianjin area accounts for about 
one-third of CFC consumption in China's aerosol industry. 

Project Qbjectiyp 

The subproject objectives are to: (i) produce locally sufficient quantities of HAPs to 
replace CFC-12 in 3FOSO~ (ii) demonstrate feasibility of substituting HAPS for CFC-12 in 
aerosols and use of a centralized filling station for small manufacturers; and (Iii) expand project 
scope to eliminate existing and new uses of CFC-12 in aerosols in the greater Tianjin area_ 
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So;;tm: Bacls:srrnm4 

'Ibe ..aaml Jeetor is chancterizc:d by high growth. 1989 consumption was 2,000 tonnes 
This fipfe jumped ID 4,790 in 1990. In 1991, aerosol consumption of CFCs reached 9,410 
tonne:s or 19 pesrmt of China's ODS consumption. Of this 9,410 tonnes, about 3,300 toanes 
were consumed in the TWljin area. If uncontrolled, consumption is projected ID reach 23,500 
tonnes or 27 pen:ent of estimated ODS consumption in China in 1996. 

Project Description 

Conversion of China's rapidly expanding aerosol industry from CFC to LPG propellants 
is the most commercially proven, cost effective option for rapidly reducing and eliminating CFC 
use in this sector. About one-third of China's aerosol products are produced in greater Tianjin. 
Most of these manufacturers are within fifty kilometers of Tianjin. No manufacturers are more . 
then 150 kilometets away. For this subproject, the Tianjin First Daily Use Chemical Factory, 
a state enterprise, will establish a LPG purification plant and a cenu:alized filling station. The 
availability of HAPs and a centr.11 filling station in TWljin will lead .to the elimination of one­
third of China's CFC use in aerosols or about 7,000 tonnesper year in 1995. 

'Ibe TW1jin Factory's development of an LPG pu:rificadon plant and an HAPs centr:amed 
filling station will allow the immediate replacement of CFCs by both small and large 
manufacturers in the Tianjin area. Small manufacturers, for which it is not cost effective ID 
install safety equipment needed to-handle filling of flammable propellants, will discontinue their 
CFC filling operations and contract with the Tianjin Factory to fill its cam. Use of HAPs is 
~ to reduce aerosol production costs by 2-8 pe:rcenL A po.r1ion of this cost sa'Vings will 
be passed on to small manufacturers to encourqe conversion to HAPs and to offset 
transportation costs to the Tllllljin fi])jng station. Larger manufacturers will convert their filling 

. lines for use with HAPS which they will purchase from the TWljin Factory. Imported HAPS 
can be used by the filling station and large manufacturers until the purification plant is on line. 

This subproject includes four activities to ensure the successful development and 
operation of the purification plant and filling station: (i) estahlisbment of a q_uality assurance 
laboratory, (ii) development of a safety monitoring progmm for the fillin1 and purification 
plants, (ill) overseas and loc:al tr.lining programs in handlin& of flammable products, produa 
reformulation and use of other propellant alternatives; and (iv) lab tests and trial runs. 

Prqjec;t Costs 

Incremental Projec!, Costs 

Costs 
' Local Foreign Total 

to be calculated $3,495,000 $3,360,000 $6,855,000 
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fioaudu wt fsmmnic Analysis (to be added in preappraisal mission) 

[FRR and ERR of project 
Financial Aud c:c:onomic viability of entaprisc 
C3lculation of ODS phase out incremental cost 

Unit Abatement Cost:] • 

Fjnancini' Plan (to be added during preappraisal mission) 

[Including all sources of financing, amount of grant funding (and how determined), terms 
and conditions of all financing.] 

Project Implementation 

The Ministry of Light Industry will be responsible for overseeing the successfu.l 
completion of this subproject. It will be executed by the Tianjin Fll'St Daily Use Chemical 
Factory. The Engineering Institute of Tianjin Light Industry Bureau will provide engineering 
and design services for this subproject. 

Quarter QO Ql Q2 Q3 Q4 QS Q6 (fl Q8 
Design and equipment 
procurement x:xxxxxxx::ux:u 
Construction XltXXXX.XllXXll 

Installation x.u.x.u.u.."'-Y-"'-U 

[procurement, disbursements and audits. to be added] 

Results 

This project will remove 7,080 tonnes of CFC-12 in 1995 or the rust year of full 
operation. This project employs cost effective, commetcially available technology in a rapidly 
growing CFC use sector. Previous country study investigations have identified this as a high 
priority phase-out project. The China CP is under preparation and is scheduled to be completed 
by end September 1992. 
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PROJECT SUMMAllY 

COUNTRY: China 

PROJECT Tin.E: Shanghai CFC Conversion to LPG 

SECTOR COVERED: Aerosols 

ODS CONSUMPTION IN SECTOR: . 9,420 tons CFC-12 in 1991 

PROJECT DURATION: 2 years 

PROJECT IMPACT: Phase out 7,880 tons CFC-12 

TOfAL PROJECT COST: $5,209,000 

PROPOSED ODS GRANT: $3,440;000 

IMPLEMENTING AGENCY: Shanghai Daily Chemical Corporation 

NATIONAL COORDINATING 
AGENCY: Ministry of Light Industry 

Pmiei=t summary 

The subproject aims at phasing out CFC consumption in aerosols for the Shanghai area 
by creating a local supplier of purified LPG, •Hydrocarbon Aerosol Propellants" (HAPs), and 
by establishing a centralized filling station that will serve its own products and those of small 
aerosol producers. Larger enterprises will convert their filling operations to HAPs while smaller 
manufacturers, representing about SO percent of CFC use, will discontinue filling operations and 
contract with the centralized filling s131ion. The Shanghai um. accounts for about one-third of 
CFC consumption in China's aerosol industry. 

Project Obiectim 

The subproject objectives arc to: (i) produce loc:ally sufficient quantities of HAPs to 
replace CFC-12 in aerosols; (u) demonstrate feasibility of substituting HAPS for CFC-12 in 
aerosols and use of centralized filling stations for small manufacturers; and (iii) expand project 
scope to eliminate exjsting and new uses of CFC-12 in aerosols in the greater Shangai area. 

sector: Bacqrpun4 

The aerosol sector is chancterized by high growth. 1989 consumption was 2,000 toMC!. 

This figure jumped to 4,790 in 1990. In 1991, aerosol consumption of CFCs reached 9,410 
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tonnes or 19 patent of China's ODS consumption. Of this 9,410 tonnes, about 2,300 tonnes 
were consumed in the Shanghai area. If uncontrolled, consumption is projected to reach 23,500 
tonnes or 27 peaccnt of estimated ODS consumption in China in 1996. 

Convenion of China's rapidly expanding aerosol industry from CFC to LPG propellant., 
is the most proven, cost effective option for rapidly reducing and eliminating CFC use in this 
sector. About one-third of China's aerosol products are produced in and around Shanghai. 
Most are manufactured within fifty kilometers of Shanghai's business center. No manufacturers 
are more than 200 kilometers outside Shanghai. • For this subproject, the Shanghai Daily 
Chemical Corporation, a state enterprise, will establish a LPG purification plant and a 
centralized filling station. The availability of HAPS and a central filling station in Shanghai will 
lead to the elimination of one-third of China's CFC· use in aerosols or about S, 700 tonnes in 
1995. In 1996, this could increase to 7,880 as the majority of manufacturers in Fujian begin 
to use the Shanghai filling station. • 

The Shanghai Corporation's development of an LPG purification plant and an HAPs 
centralized filling station will allow for the immediate replacement of CFCs by both small and 
large manufacturers in the Shanghai area. Small manufacturers, for which it is not cost effective 

. to install safety equipment needed to handle filling of flammable propellants, will discontinue 
their CFC filling operations and contract with the Shanghai Corporation to fill its cans. HAPs 
are typically four times cheaper than CFCs by weight. A portion of this cost savings will be 
passed on to small manufacturers to encourage convenion to HAPs and to offset transportation 
costs to the Shanghai filling station. Larger manufacturers will convert their filling lines for use 
with HAPs which they will purchase from the Shanghai Corporation. Imported HAPs can be 
used by the filling station and large manufacturers until the purification plant is on line. 

This subproject includes four activities to ensure the successful development and 
operation of the purification plant and filling station: (i) establishment of a quality assurance 
laboratory, (ii) development of a safety monitoring program for the filling and purification 
plants, (iii) overseas and local training programs in handling of flammable products, product 
reformulation and use of other propellant alternatives; and (iv) lab tests and trial runs. 

Project Costs 

Incremental Project Costs 

Costs Local Foreign Total 
. 
to be added Sl,769,000 $3,440,000 $5,209,000 
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firumslal am Pmomohi Aualuil (to be added in pteappraiaal rniaion) 

[FRJl dERll of project 
FinancialVlld economic viability of enterprise 
Calculadmt 91. ODS phase out incremental cost 

Unit Abatement Cost:] • 

fioanciu1 Plan (to be added durin1 preappraisal mission) 

[lnciudin1 all sources of financin1, amount of grant fundin1 (and how determined), terms 
and conditions of all financing.] 

Pmiect ImpleroeomJion 

The Ministry of Light JJ;,.dustry will be responsible for overseeing the suc:cesS;ful 
completion of this subproject. It will be executed by the Shanghai Daily Chemical Corporation. 
The F.ngineerin1 Institute of Shanghai Light Industry Bureau will provide erisineering and design 
services for this subproject. 

Quarter QO Ql • Q2 Q3 Q4 QS Q6 QJ QS 
Design and equipment 
procuiement D'~t..T.'.'~T..JO'..ll_U.X 

Co~-----.......... rn~~uv.x 
y __ .,_.,_ 
rn......,,...,u XXX.U..lCCCCLY..D • 

[procurement, disbursements and audits. ,to be added] 

Results 

This project will remove 5,700 tonnes of CFC-12 in 1995 or the first year of full 
opemtion. In 1996 CFC removal could increase to 7,880 tonnes u the majority of 
manufacturers in Fujian begin to use the Shanghai fillin& ,tadon. This project employs cost 
effective commercially available technology in a rapidly growing CFC use sector. Previous 
country study investi.ptions have identified this as a high priority phase-out project. The China 
CP is under pn:pu:ation and is aclteduled to be completed by end September 1992. 
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PROJECT SUMMARY 

China 

Beijing ABC Powder Productioa 

Fire Protection (halon) 

ODS CONSUMPTION IN SECTOR: 4,400 tons Halon 1211 and 
660 tons Halon 1301 in 1991 

CONSUMPTION WEIGHI.ED 
WITH ODP VALUE: 

PROJECT DURATION: 

PROJECT IMPACT: 

TOTAL PROJECT COST: 

PROPOSED ODS GR.ANT: 

IMPLEMENTING AGENCY: 

NATIONAL COORDINATING 
AGENCY: 

Project Summazy 

17,600 weighted tons Halon 1211 and 
I0,600 weighted tons Halon 1301 IN 1991 

1 year 

Phase out 500 tons Halon 1211 (2,000 weighted 
tons) 

$615,000 

$500,000 

Beijing Fae Protection Equipment Factory 

The Ministry of Public Security 

This project Wil.L develop 3,000 tons of ammophos dry powder chemical (ABC powder) 
production capacity in China and increase production of sodium acid caiboaate dry powder (BC 
powder) by 1000 tons. 1bcse two types of dry powder am effective halon substimtes on 1 

weight for weight basis for many applications in which halons a.re commonly applied in Chin.a. 
Chinese produc:rioa of ammophos dry powder, a basic fire fighting agent in industrialized 
countries, is VfZ'J Hmited becanse r.hina lacks appropriate production tec:hnology. Quality is 

unstable and the price is fo'1)idding. Lacking such basic fire fighting agenu as ABC powder. 
China has re30%ted to halons for many applications that could be protect.ed with non-halon agent.a 
or other firc protec:tion measures. By importing modem ammophos dry powder tec:hnology, the 
Beijing Fae Protec:tion Equipment Factory will be able to produce a hip quality agent at & 

reasonable cost. With the assistance of the central fire protection bureau under the Ministr; of 
Public Security ·(MPS), the ABC and BC powders will be channeled to applications where halons 
were previously applied. 
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'the objectives of this subproject are to: (i) successfully transfer the tecbnoloiy to 
manufacture 3,000 tons annually of ammophos dry powder chemical to China; (2) increase 
production of sodium acid carbonate dry powder by 1,000 tons; and (3) ensure that new powder 
production is used to replace halons in new extinguishers and other applications. 

Sec;tor Background 

China's halon consumption continues to pose the greatest threat to the ozone layer if the 
weighted ODP value of the ODS consumed in China is considered. With the availability of local 
Halon 1211 supplies, its use grew rapidly in the late 1980's. Due to China's recent recession, 
use remained stable at between 4,000 and S,000 tonnes between 1989-91 (16,000 to 20,000 
tonnes if weighted with and ODP value of four). About seventy percent, 3,100 tons, of Halon 
1211 consumption went to fill new fire extinguishers in 1991. 130 tons were used to fill fixed 
systems and the remainder was used for testing and to service existing equipment. If 
uncontrolled, use is expected to increase at an annual rate of 10 percent in the future, ho-.vever, 
as China's economy re-heats. 

Halon 1301 use is harder to quantify. Most Halon 1301, which is used exclusively in 
fixed systems, is imported into China as part of fire protection systems. These systems often 
enter China as part of foreign investment projects and do not require MPS approval. Domestic 
production is only about 20-30 tons annually. 

. 
Halons are perhaps the strongest candidate for early reduction efforts and the Chinese 

government has made halon reductions a high priority. Not only do halons pose the greatest 
threat to the ozone, but they are mostly used in applications for which alternatives are well 
known. Moreover, up to 20 percent of installed halons leak annually. 

PrQicct Description 

For this subproject the Beijing Fire Protection Equipment Factory will import technology 
to manufacture ammophos dry powder and will expand its production of sodium acid carbonate 
powder. The Ministry of Public Security ~ill adopt measures to channel new supplies of thl'se 
two powders to applications that used halons in the past. The Beijing Factory will import i 
package of tecbnology including manufacturing process techniques, major production equipment 
(i.e., grinding machines, weighing and transferring systems, mixing and drying equipment, an.1 
screening and packaging systems), and training of Chinese technicians in installation, production. 
and maintenance practices. The Beijing Factory is in contact with three potential arnmophos dry 
chemical supp~~. Ansul (USA), Asahi Glass (Japan), and Totalit (Germany) to detenrjnc 
which foreign company can provide a tech11clogy package that best suits the project·, 
requirements. 

Beijing Factory cngineen will install the ammophos .powder production capacity at 1 
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b11iidin1 site they have alxeady equipped with appropriate test • instruments [this should be 
C011ftrmcd]. Beijin& Factory engineen and tecboiciaos ue well quallfted to engap in ammophos 
powder producdl& They developed and installed the sodium acid ca:rbonale pi:oductioll system 
currently in operation at the plant and they have also done prclimi.nuy n=uch in the 
development of ammophos powder production. China has abundant production. of industrial 
ammophos, the primary component in ammophos dfy powder. Quality of domestic industrial . 
ammophos is expected to improve and the price is high, but is dropping. [effect of price and 
quality of ammophos on project succ:ess should be investigated] 

Pmject Costs (to be confirmed) 

Incremental Project Costs 

Costs Local Foreign 

$115,000 SS00,000 

Financial and Economic Analysis (to.be determined in appraisal) 

FRR and ERR of project 
Financial and economic viability of enterprise 
Calculation of ODS phase out incremental cost 
Calculation of writ abatement cost 

Fjnancjn1 PJan (to be determined in appraisal) 

Total 

$615,000 

Including all sources of financing, amount of grant funding (and how detennined), terms 
and· conditions of all financing 

Project Implementation 

MPS will oversee succcssful implementation of this subprojeet. The Beijing Fire 
Equipment Factory a.'ld the selected foreign supplier will be responsible for the transfer of 
ammophos dfy powder production technology to the Beijing Factory. The Beijin1 Factory will 
execute the expansion of its sodium acid carbonate powder production. • MPS will ensure that 
new powder production will be channeled to appropriate uses for which halons were applied in 
the past. 



- 10 -

Imnuca: ot AmJDOl1hos Pa Powder Pmductign Ir&IJMlou llme &;hcdpJo 

Investipdon &:. . 
negotiatioa 

Design & equipment 
procurement 

Training 

Installation 

Test Runs 

Pull scale production 

® Ql ~ ~ ~ ~ ~ ~ ~ 

rm 

xxxxx 

xxxxx 

XXXXXXllXX 

xxxxx 

[ implementation. schedules, procurement, disbursements and audits. to be determined] 

Results 

This project will remove 2,000 ODP weighted tons of ODS (500 tonna of Halon 1211) 
in 1994 or the first year of full operation. This project employs cost effective commen:ially 
available technology as a baton replacement in one of China's largest ODS consuming sectors 
when the ODP weighted value is considered. China CP is under ptq)IUlti.on and is scheduled 
to be completed by end September 1992. 
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PROJECT SUMMARY 

COUNTRY: 

PROJECT TITLE: 

SECTOR COVERED: 

China 

Zhejiang Halon Extinguisher Conversion 

Fire Protection (halon) 

ODS CONSUMPTION IN SECTOR: 4,400 tons Halon 1211 and 
660 tons Halon 1301 in 1991 

CONSUMPTION WEIGHTED 17,600 weighted ODP·tons (Halon 1211) and 
WITH ODP VALUE: 10,600 weighted ODP tons (Halon 1301) 

PROJECT DURATION: 1 year 6 months 

PROJECT IMPACT: Phase out 500 tons Halon 1211 (2,000 tons ODP) 

TOI'AL PROJECT COST: $1,215,000 

PROPOSED ODS GRANT: S 720,000 (to be confirmed) 

IMPLEMENTING AGENCY: Zhejiang Fire-Fighting Equipment Factory 

NATIONAL COORDINATING AGENCY: Ministry of Public Security 

Project Summuy 

This subproject will phase-out halon use at China's largest halon e:i:.tinguishcr 
manufacturer, the Zhejiang rue-Fighting Equipment Factory, by converting its e:i:.tinguisher lines 
to production of ABC dry chemical and light-water foam e:i:.tinguishers and by converting its 
halon fixed system to production of CO: fire protection and water sprinkler SJ$tem production. 
Halon has been the inferred agent in China, because its r.az:ards were unknown and because it 
!eaves no residue, it bas been perceived as the most modem and therefore the most desirable 
extinguishing aaa,t However, many non-halon alternatives exist for applicatiom in which 
halons are cnrnrnonly applied in China. In certain applications, ABC powder is more effective 
than halons on a weight for weight basis. Light foam is superior to halon in e:i:.tinguishin1 class 
A fires and can also be applied to class B fires. In addition, Water and CO: systems can be 
used instead of halon systems for certain applications in which halon SJ$temS are cumntly 
employed. Con.version of this fai.'tOry will coincide with education campaigns enc:ouraging the 
use of non-halon alternatives for appropriate applications. Production capacity at the Zhejiang 
Factory will be inaeased from 100,000 extinguishers to 2.S0,000 extinguishers to maintain 
factory revenue. MPS expects that conversion of this prominent halon e:i:.tinguisber factory wtll 
motivate other halon extinguisher manufacturers to follow its model. This project will directly 
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reduce couS11111pdml of Balon 1211 by 500 tons. 

Pmiect Obiect;hp 

The objectives of this subproject are to: (i) convert the halon rue extinguisher production 
line at the Zhejiang Factory to production of ABC dry chemi~ and light foam atinguishen; 
(d) cir:pand the plant's extinguisher capacity from 100,000 units to 250,000 units; and (w.) 
convert fixed halon system production to CO:. and water rue protection systems by developing 
design and manufacturing capabilities at the plant. • 

Sector Bask&rnund 

China's halon consumption continues to pose the greatest threat to the ozone layer if the 
weighted ODP value of the ODS consumed in China is considered. With the availability of local 
suppliers, Halon 1211 use grew rapidly in the late 1980's. Due to China's recent recession, use 
remained stable at between 4,000 and S,000 totmes between 1989-91 (16,000 to 20,000 tonnes 
if weighted with and ODP value of four). About seventy pexcent, 3,100 tons, of Halon 1211 
consumption went to fill new rue extinguishers in 1991. 130 tons were used to fill fixed 
systems and the remainder was used for testing and to service existing equipment. If 
uncontrolled, use is expected to inctt:a.se at an annual rate of 10 percent in the future, however, 
as China's economy grows. Most Halon 1301. which is used exclusively in fixed systems, is 
imported into China as part of rue protection systems. These systems often enter China as part 
of foreign investment projects and do not require MPS approval. Domestic production is only 
about 20-30 tons annually. About 20 percent of installed balom leak annually. Balons are 
mostly used in applications for which alternatives are well known and are a strong candidate for 
early reduction action. 

: Pmiect Pesription 

The Zhejiang Fire-Fighting Equipment Factory plans to convert its halon extinguisher 
production line to the production of ABC dry p0"!der and light foam extinguishers. In addition. 
the factory plans to develop CO:. and water system design IUld production capabilities. The 
Zhejiang factory is already proficient in ABC dry powder extinguisher production and produces 
30,000 units annually. However, to convert the halon line and scale up production to 250,000 
units, the factory will acquire some additional production and testing equipment including, a new 
assembly line, powder filling equipment, prezure and leak testing equipment, a siphon vahe 
assembly maclrine llDd other items. 

Some equipment used to produce ABC extinguishers can be used in the production ol 
light-water foam units. Additional technology requirements for light-water foam extinguist1c: 
production include light-water foam agent testing and corrosion resistance for the internal "'ails 
of cylinders. -pie technology to protect cylinder walls will be imported from abroad. 

The plant's halon fixed system productiun li.r.e will require few modific:ations as t.'".c 
components of fixed CC>i rue protection sy~te.ns are similar to those use to build halon sysu:mi 
However, because the CC>i systems operate under higher pressures, the factory will acquire sor.-c 
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addidoaa! tesdu1 and manufacturing equipment including, a boost pump for fillin1 CO.Z, a 
pressun, tac pump for co.a can.isten, and a co.a leak detectot ('l?). 

ZhejiaqFactmy engineers have been developina water sprinkler design and production 
capabilities at the plant since 1990. The factory intends to manufacture sprinklers and valves 
on site. It will sulH:ontract the production of other components. Systems will be assembled and 
tested at the Zhejiang plant. To produce sprinklers the factory will procure a pm:ision casting 
line and construct a new building. To test water sprinklers in accordance with the GB5135 
standard, the factory will acquire a test facility including water tank and pump. 

Pmiect Costs 

Incremental Project Costs 

Costs Lx:al Foreign 

to be determined $495,000 $720,000 

fjnanclaJ and Economic Analysis (to be completed in appraisal) 

FRR and ERR of project 
Financial and economic viability of enterprise 
Calculation of ODS phase out incremental cost 
calculation of unit abatement cost 

Fjnancin1 P)an (to be completed in appraisal) 

Total ·-

Sl,215,000 

Including all sources of financing, amount of grant funding (and how determined), terms 
and conditions of all financing 

Prqject Implementation 

The Ministry of Public Security (MPS) will oversee the completion of this subproject. 
The Zhejiang Fire-Fighting Equipment Factory will execute the phase-out of halons in its 
production of extinguishm and fixed systems. Three departments, the Fire Institute, the 
Produi.:tion Department and the Equipment Department will be involved in the project. MPS 
will be responsible for education campaigns to promote the use and non•halon alternatives and 
will also control the use of halons in applications for which effective altcmati.ves arc available. 
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C1 ••- ~Halaa U.. to ABC~ Prall!■ •~• 

TASE QI Q2 Q3 Q4 Q5 Q6 qr QI 

Ptoew•.--- :a:a: :a:a: l00C< :a 
equipmn& 

Deep aad bl1ild :a::a: :a::a: . :a:a: xx 
,pecial equipmelll 

Duipmidmaka XlCIX :a:a: XXX 
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impecuon aymma 

Imtall equipm.elll, XlCIX xxxx xxxx :a 
do trail rum ud 
trim swf 

Check mid adjUlt X :a::a: :a 
tutin& aad 
inspection syotema 
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TASK Ql Q2 Q3 Q4 QS Q6 qr QI 
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Deep teclulolo17 X :a::a: :a 
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equipment, - mid 
train swf 

Coaduct trail runa :a::a: x:a:x XXX 
aadmw 
adjUltmellll 
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Co■•• I ■ al&:lloa Ll■e to C0s S,... Prall ••• 
T.-\Slt Ql Q'2 Q3 Q4 Q$ Q!i qr QI 

Prom•a-d let XlCCt XU 
equlpmall& lllll _. 
m.lll'Wl1n!a 

Duip 1ec1mo1oa X JCa1: ,CCCX 

Daipamw xx ,CCCX XXltlt X 

toola 

l'mlallaad- X XXX ~--imuum-

Tram staff' X XXX 

Coaduct lnlil l'WIII X xxxx XXltlt xxxx 
and maka 
adjWltmell!IJ 

C:O..enioa ofBaloo 1Jae to Sprlmder S:,stlm Proll■cth■ 

TASK Ql Q'2 Q3 Q4 Q$ Q!i <rt QI 

. 

[implementation, schedules, procurement, disbursements and audits to be completed in 
appraisal.] 

Results 

This project will remove 2,000 ODP weighted tons of ODS (500 tonnes of Halon 1211) 
in 1994 or the first year of full operation. This project employs cost effective commercially 
available technologies as halon replacement in one of China's largest ODS consuming secton 
when the ODP weighted value is considered. China CP is under pn:paralion and is scheduled 
to be completed by end September 1992. 
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PROJECT SUMMAllY 

China 

Fifty Percent RJ:duced CFC Foam 

Rigid Foam 

ODS CONSUMPTION IN SECTOR: 16,500 tons CFC-11 in 1991 

CONSUMPTION WEIGHTED 
WITH ODP VALUE: 16,500 weighted ODP tons CFC-11 

PROJECT DURATION: 2 years 

PROJECT D.IPACT: Phase out 2,200 tons CFC-11 (2,200 tons ODP) 

TOTAL PROJECT COST: $4,320,000 (to be confirmed) 

PROPOSED ODS GRANT: $4,316,000 (to be confirmed) 

IMPLEMENTING AGENCIES: Yantai Synthetic PJastic Factmy 
liming Reseuch Institute 
510 Research Institute of MAA 
Wuxi Foam Material Factmy 
TWljin PU PJastic Factory 
Wuxi City Foam Ma!erial Factory 
Shanghai No. 6 PJastic Factory 
Shen Yan Petlochemical Plant 
Four refrigerator factories 
Three panel factories 
Beijing Household Electric 

Appliances Research Institute 

NATIONAL COORDINATING AGENCY: Ministry of Light Industry 

Project sumrnm 

This subproject will demonstrate the applicability of 50~ reduced roam technology in 
certain PU foam insJllatioa applications by convening seven refrigerator and three panel 
manufacturen. In addition the project will adapt several domestic polyol suppliers and 
China's only MDI producer to production of materials compatible with the reduced CFC 
formulation. The reduced CFC foam formulation will be phased-in at the seven 
manufacturcn over two years resulting in a phase-uut of 2,200 tons of CFC·ll. Redw:ed 
CFC foam formulations have been applied commercially in Europe and other areas as short-



tenn CFC reduction measures. 

Project ~ 
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The objer.:dves of the subproject are to: (i) adopt a reduced CFC foam fonmilation at 
three typical panel factories and four representative refrigerator manufactureEJ to demonstrate 
the applicability of wide-spread adoption of low CFC formulations as an interim CFC pbaso­
out measure for China's rigid PU insulation applications; (ii) convert four domestic polyol 
manufacturers to production of a polyol compatible with the reduced CFC formulation; (iii) 
up-lfade China's MDI manufacturer to production of a material suitable for use with the 
reduced CFC formulation; and (iv) establish technical evaluation and support centers to assist 
factories and promote new technology. 

Sector Back&round 

Consumption of CFC-11 in rigid PU insulation applications was about 16,500 tonnes 
in 1991. Half of.consumption went to rigid PU panel production, thirty percent to household 
refrigerators, ten percent to other refrigeration equipment, six pett:ent for in-situ spraying 
and four percent to pipe sleeves. (Pipe sleeve use may be underestimated. The largest 
consumer of pipe insulation is the China National Petroleum Corporation (CNPC). CNPC 
was, however, not interviewed for this report.) MI.I predicts that consumption of CFC-11 
in household refrigerators will show the highest growth in the rigid PU sector. Consumption 
is expected to grow at 12 pmccnt annually to reach 8,500 tonnes in 1996. Consumption of 
CFC-11 in other refrigeration equipment, according to MOC, will reach 2,200 tonnes of • 
CFC-11 in 1996. According to Mil's growth scenario, consumption of CFC-11 in 1996 for 
panels, in-situ spraying and pipes will be 11,200, 1,400 and 1,000, respectively. • 

• Pro.is:ct Description 

. Use of reduced CFC foam formulation is impeded by a lack of domestic raw material 
suppliers, concerns about long-term foam stability and by higher price. This subproject will 
overcome these barriers by demonstrating the new technology at several manufacturers and 
by converting domestic materials producers to production of compatible matcriaLs. • 

The Liming Research Institute and the 510 Research Institute of MAA have developed 
polyols compatible with reduced CFC foam. As one component of this subproject, these 
institutes will be involved in the transfer their new polyol technology to the T'ianjin PU 
Plastic Factory, Wuxi City Foam Material Factory, Shanghai No.6 Plastic Products Factory, 
and the Shen Yan Petrochemical Plant. About 7S percent of the polyether polyols used in 
China are produced locally, however none of these producers can yet produce a polyol_ 
compatible with a 50 .. pmccnt leduced CFC formula. 

The second subproject component, the Yantai Synthetic Plastic Factory, will up-grade 
its MDI production facilities and techniques t0 manufacture materials compatible with 
reduced CFC roam formulation. The MDI proouced at Chi..-ia's sole producer bas a high 
acid and hydrolysis chlorine content that may create special problems when the MDI is used 
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in c:onjundioa with reduced CFC foam formulations. 

Pour relrip'ltm _plants and tbn:e panel manufacturers will be select.eel to adopt tile 
reduced foam fbmmladO'l u demonstrations. Convenion will include trail rum to optimia 
tile formula an4 blowing technique, batch production and full scale conversion. Factories 
will use domestic raw materials to demonstrate their performance; The new foam 
formulation will be used with existing foam blowing equipment. 

China's National Testing Center, tile Beijing Household Electrlc Appliances R.esean:h 
Institute (BBEAlll), will serve as a rcmng, evaluation and promotion center for m:tuced 
CFC technology. ICI bas equipped tile center with foam rcmng and demonstratioll 
equipment. Th.is project will provide further technical tr.iinin& to BREAR.I enl,ineen and 
suppl.eme:ntary equipment as requim:t. • The center will conduct performance tests to ensure 
product quality, set appropriate standards, provided technical assistance to factories and 
promote results among all refrigerator manufacturers. 

Proj?=' costs <to be confirmed io appraisal) 

Project Incremental Project Costs 
Component 

Costs Local Foreign 

Llming $515,000 

510 $300,000 
. 

Yantai $800,000 

Tianjin $100,000 

Wuxi $230,000 

Shanghai $400,000 

Shen Yan $100,000 

Refrig-4 $700,000 

Panel-3 $525,000 

BHEARI $650,000 

financial and E,conomjc Analysi:s (to be completed in appraisal) 

[FRR and ERR of project 
Financial an4 economic viability of enterprise 

Total 

$513,000 

$300,000 

$800,000 

$100,000 

$230,000 

$400,000 

$100,000 

$700,000 

$525,000 

$648,000 
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Calculalioo of ODS phase out incremental cost 

Unit Abatt:meat O:llt:] 

financin& PlaD (to be determined in appraisal) 

[Including all sources of financing, amount of grant funding (and how deter;mined), 
terms and conditions of all financing.] 

Project Implementation 

This subproject will be coordinated by the Ministry of Ught Industry (MU). Fifteen 
factories and institutes from· five ministries, MI.I, the Ministry of Aerospace and Aeronautics 
(MM), the Ministry of Chemical Industry (MCI), the Ministry of Commerce (MOC), and 
the Ministry of Mach.incs and Electronics Industry (MME!)), will participate this subproject. 

• The ministry zesponsiblc for the institutes and factories falling under its jurisdiction will 
oversee their activities. 

• 
The LiminJ Research Institute and the 501 Research Institute of MAA will transfer 

their low CFC compatible polyol technology to four polyol manufacturers 

[names of refrigerator and panel manufactures and who will supply with chemical] 

[time scliedule including time required to resolve ti.me effect issue]. 

[procurement, disbursements and audits. to be completed in appraisal) 

Results 

This project will remove 2,200 tons of CFC· 11 in 1994, or at the end of the second 
year of project implementation. This project employs commercially available technology in a 
China's largest CFC use sector. Previous country study investigations have identified this as 
a high priority phase-out project. 
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PROJECT SUMMARY 

COUNTRY: China 

PROJECT TITLE: . Zhejiang Conversion to Butane 

SECTOR COVERED: Polystyrene & Polyethylene Extruded Foam 

ODS CONSUMPTION IN SECTOR: 2,400 tons CFC-12 in 1991 

PROJECT DURATION: 2 years 

PROJECT IMPACT: Phase out 500 tons CFC-12 

TOTAL PROJECT COST: $1.910,000 

PROPOSED ODS GRANT: $ 960,000 (to be confirmed) 

IMPLEMENTING AGENCY: Zhejiang Plastics Pilot Plant 

. NATIONAL COORDINATING AGENCY: Ministry of Light Industry 

Project Summary 

The subproject will phase out CFC consumption at the Zhejiang Plastics Pilot Plant by 
replacing CFC-12 with butane in its PS/PE extruded foam sheet operations. Butane technology 
is well non-known and is used commercially in Korea and Europe. The Zhejiang plant will 
adopt a safety program to control potential hazards of using a flammable blowing agenL Butane 
technology is appropriate for about half of China's PS/PE operations. The Zhejiang conversion 
will phase-out about 20 percent of CFCs used in PS/PE applications and will demonstrate the 
applicability of butane technology as a CFC-12 replacerntnt for China's PS/PE industry. 
Factories that are located iD densely populated areas, or that are involved in other types of 
production that would prexnt a hazard if butane were incorporated into factory operations, about 
half of China's producers, will. have to wait for the development of other replacements. 

Project OQjcetl'fOI 

The subproject objectives are to replace CFC-12 with butane for the PS/PE extruded 
foam sheet application at the Zhejiang Plastics Pilot Plant and to demonstrate the applicability 
of using butane in o~er Chinese PS/PE applications. 

sector Bac)C&:roµnd 

China's PS/PE industries have grown up very rapidly to meet packaging needs for food, 
instruments, household appliances and handicrafts. Consumption reached 2,400 tons in 1991. 
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In that ,-. Oma'• 30 .impxted prodacaal lina "MD operatin& al tMHlilrd, oapadty. 
Coolm'\pdan is fllpc<lted to riJD to 3,000 tom In 199, AND to C/IYf/6 4,000 tma ill 1~ 

Nm nt1 ,mihP 
The Zhe,lwi, Plastic Pilot Plant will eoopmate with a foreign supplier to c:GGVert ill 

PS/PB extruded sheet foam operations to Ibo lllCI of butane• its blowing aatmt (a Korean firm. 
has ~ c:coperatin.1 with Zhc:llani IO develop tllis project). To data, bUl:ano ii tba cml7 
~ substitute a.vailablo to phase-out CPC•l2 ill PS/PB CXU'IIGed 1b0111 ft;mming 
appllcatiou. Becauso butane, a flammable substance, ii being ued to zep1ace a non-flammable 
agent, tile Zhcjlan& plant will adopt ~ ~ to c:MU'll plant &afety. Thil subpn,ject 
includes plant de.sign. equipment pn,cUJement, development of a safety program, trail runa and 
!llll 5wl1o t>pOQtiona. Tninlna iA ehemieaJ. lwulllng and sale~ will be conducted on site 
at plant lbat has been converted 10 butane with f'ollow-up sessions in China at tbll Zlmjwi, plant. 

Prnjs;t Qma (to be confirmed) 

Jneremental Project Costa 
COIRI Local Forcip 

$950,000 $960,000 

Flnandal and Fmncmfc Analysis C to be completed in amm,13311 

:f'll and ERR of project 
Financial and economiC Vfab!liry of enll:l'prls 
Calculation of ODS phua out incremental. cost 
Calculadon ot unit abatement cost 

Eoes:inc PJm (to be completed in appraisal) 

PrQ!c;ct TmpJementalion ft.i:, be completed in appril.isal) 

. 

i Total 

$1,910,000 

The Mhliatry of Ugtit Jndostiy will be mponsiblo for overseems the eomp1etioD of this 
project. It w:iJl be ezecuted by the ZhcjianJ Plastlel Pilot Plant. (implcmcntaticft, aehodules, 
Proeun:mect. ~ and audits. to be added] 

R;syJts 

This project will ~~ .500 tonnes or CPC-12 ill 1994, or the first JIU of tun 
operation. This project cmployt cost t!lffective cmninercially available technoloay In a rapidly 
grcwing CFC use sector. The Chima CP is under preparation and is scheduled to be completed 
by end September 1992. 
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PROJECT SUMMARY 

China 

Da].ian Precision Parts Aqueous Cleaning Line 

Electronics and Metal Cleaning 

ODS CONSUMPTION IN SECTOR: 1,300 tons CFC-113 and 

CONSUMPTION WEIGHTED 
WITH ODP VALUE: 

PROJECT DURATION: 

PROJECT IMPACT: 

TOf AL PROJECT COST: 

PROPOSED ODS GRANT: 

IMPLEMENTING AGENCY: 

NATIONAL COORDINATING 
AGENCY: 

Prqject Summaiy 

600 tons methylchloroform in 1991 

1,400 weighted tons of CFC-113 
60 weighted tons of-methylchloroform 

2 years 

Phase-out 130 tons of CFC-113 (140 tons ODP) 

$580,000 

$450,000 

Dalian Picture Tube Factory 

The Ministry of Machines and Electronic'Industry 

Thi! subproject aims to demonstrate the feasibility of a non-cFC process for •e1ectronic 
gun• cleaning by converting the country's largest precision metal parts producer, Dalian Picture 
Tube Factory, to an aqueous or other appropriate non-CFC cleaning system. The Dalian factory 
will first work with !COLP, and its production line and cleaning system suppliers, Matsushita 
and Toshiba, to identify an apptopri.te non-CFC cleaning system. After verifying the substitute 
technology al the No. 2 Electronics Cleaning Process Research Institute of MME!, the Dalian 
factory will procure and install the new system as a demonstration project for other precision 
metal parts producers in China. There arc about 10 picture tube and oscilloscope manufacturers 
in China and an additional 10 producers of large electrical instruments. The Dalian factory was 
selected as a demonsnation site because •etectronic guns• require the most thorough cleaning 
of all precision metal parts that arc manufactured in China. The Dalian factory is also one of 
the largest CFC~ 113 consumers. 

The China Electronics Engineering ~ign Institute of the Ministry of Machines and 
Electronics Industry (MMEI) is responsible for overall planning and execution of the phase-out 
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of ODS in CJlina'a el.ectmmca industries. 'Ibe Institute apects tbat the Dalian 1iclory 
~ projem will lead to die rapid conversion of other pn:cision metal parts producera 
at minimal cost of $20,000 of MP funds per plant. 

Prqjcct oWAitlVP 

The objectives of this subproject are to: (i) identify appropriate non-cFC cleaning system 
for •eJ.ectronic gun• parts production; (ii} demonstrate the feasibility of the non-cF~ cleanin1 
system by convert the Dalian Picture Tube Factory to its use; (ill) promote the new system 
among other precision metal parts manufactums in China. 

Sector Bad;gmµnd 

China's electronics industry is nascent but expanding rapidly. Consuming 1,200 tons of 
CFC-113 in 1991, electronics and metal parts cleaning is one of China's srnaUest ODS use 
sectors. The rapid growth expected in the sect0t, however, merits special attention. Cost 
effective non-cFC deaning processes are commen::ially available., but these substitute 
technologies are unknown in China. If chlorinatal solvent growth is unrestricted, MMEI 
predicts that CFC-113 use will climb to 3,400 tons in 1996 and methylchloroform use will re:ac:h 
1,600 tons. 

Prqject pey;tjption 

For this subproject the Dalian Picture Tube Factory will wort with ICOLP and the 
suppliers of its picture tube production lines, Toshiba and Matsushita. to identify an apptopdate 
non-cFC cleaning 1ystem for its •e1.ecUonic gun• production. The Dalian factory will also work 
with the No. 2 E1ecaonics rJeaning Process Raemh Institute of MMEI to identify appropriate 
alternative technology by testing and appraising various cleaning options. After a suitable 

. substitute cleaning system bas been identified and th .. technology vc:d&d, the Dalian Factory 
will be used as a demonstradon site for the new non-CFC system. Dalian will use the new 
technology to replace its CFC-113 system reducing CFC-113 consumption by 130 tons annually. 

After the new technology is installed and operating at Dalian, the China Electronics 
Engineering Design Institute will oversee the transfer of the non-cFC cleani11-g technology to 
China's 20 other precision metal parts manufacturers. This transfer will include the training of 
engineers ancf tldmicians of the other plants and reproduction of the new cleaning system. 
Finally, the new cJeanin1 technology will be ttansferrcd to China's 200 elecUo-vacuum and 
semiconductot CA1q-+11:11ts manufactums. The conversion of subsequent factories will n:quin: 
$20,000 in MP fimds per facrory. 

The Dalian fiictory ti:,gether with the No. 2 and No. 46 rcsean:h institutes have already 
.collected tecbnical information related to deaning processes for •eJ.ed:ronic guns•. The factory 
has also engaged in some preliminary experimental wort. Preliminary b:tvestigalions by Dalian 
irulicate that a water spr.aying process employing both a surface active agent and DI water will 
be a more effective replacement for •e1ectrcmic gun• cleaning than use of a surface active agc::nc 
or DI water. 



- 24 -

PmjectCosts 

Incremental Project Costs 

Costs Local Foreign 

$130,000 $450,000 

financial and Economic Analysis (to be added in preappraisal mission) 

FRR and ERR of project 
rw.ncial and economic viability of enterprise 
Calculation of ODS phase out incremental cost 
Calculation of unit abatement cost 

Fjnancinr P)an (to be added in preappraisal mission) 

Total 

$580,000 

Including all sources of financing, amount of grant funding (and how determined), terms 
and conditions of all financing 

Project ImpJement.ation 

The Environmental Protection Office and the Science and Technology Department of the 
ministry of Machines and Electronic Industry (MME!) will be responsible for the s,uccessful 
completion of this subproject. The Dalian Picture Tube Factory will execute this CFC-113 
replacement subproject at its factory. The China Elec:tronics Engineering Design Institute of 
MMEI (CEED{) is in charge of planning and executing the ODS phase-out in China's electronics 

•. and metal parts cleaning industries. CEEDI will oversee the demonstration of non-CFC cleaning 
technology at the Dalian Pic:tmc Tube Factory and will coordinate the transfer of the new 
technology to other CFC-113 and methylchloroform users. Two design institutes, No. 2 and 
No. 46 will provide technical support to the Dalian factory. 
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This project will remove 130 tons of CFC-113 in 1994 or the tint year of full operation. 
This project employs cost effective commercially available technology in a rapidly growing CFC 
use sector. Previous country study investigations have identified this u a high priority project. 
The China CP is under preparation and is scheduled to be completed by end September 1992. 
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PROJECT SUMMARY 

China 

Dandong Electronic Tuner Aqueous Cleaning Linc 

Electronics and Metal Cleaning 

ODS CONSUMPTION IN SECTOR: 1,300 tons CFC-113 and 

CONSUMPTION WEIGHTED 
WITH ODP VALUE: 

PROJECT DURATION: 

PROJECT IMPACT: 

TO!AL PROJECT COST: 

PROPOSED ODS GRANT: 

IMPLEMENTING AGENCY: 

NATIONAL COORDINATING 
. AGENCY: 

Project Summa,cy 

600 tons methylchlorofonn in 1991 

1,400 weighted tons of CFC-113 
60 weighted tons of methylchlorofonn 

2 years 

Pha.se:out 25 tons CFC-113 (30 tons ODP) 

$640,000 

$470,000 

Dandong Tuner Factory 

The Ministry of Machines and Electronic Industry 

This subproject aims to demonstrate the feasibility of an aqueous process as· a 
subsubstitute to cholrinat.ed solvents for electronic tuner cleaning by converting the Dandong 
Tuner Factory to its use. The Dandong Factory will first work with !COLP, Matsushita and 
Toshiba to identify appropriate aqueous cleaning technology and water soluble fluxes. After 
verifying the substitute technology at the No. 2 Electronics Cleaning Process Research fastitute 
of MMEI, the Dandong factory will procure and install the new technology as a demonstration 
project for other elec:tronic tuner producers in China. There are 10-20 large scale tuner 
manufacturers in China and about 300 factories produce electronic components for broadcasting 
and communications equipment. The Dandong Factory has been investigating aqueous systems 
for its cleaning ~ons and is well positioned to demonstrate a non-CFC cleaning technology. 

The China Electronics Engineering Design Institute of the Ministry of Machines and 
Electronics Industry (MMEI) is responsible for overall planning and execution of the phase-out 
of ODS in China's electronics industries. The Institute expects that the Dandong demonstration 
project will lead to the rapid conversion of other electronic tuner producers to non-CFC cle:ining 
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processes for the minimal cost of $20,000 in MP fi.mds per plant. 

Pmicst Qbjo=ti•• 

The objectives of this subproject are to: (i) identify an appiopriate aqueous cleaning 
system and water soluble flux for clectronic tuner production; (ii) demonstrate the feasibility of 
the aqueous cl~g technology by converting the Dandong Tuner Factory to its use; (Iii) 
promote the new system among other electronic tuner manufacturers in China. 

Sector BaGkirourui 

China's electronics industry is nascent but expanding rapidly. Consuming 1,200 tons of 
CFC-113 in 1991, electronics and metal parts deaning is one of China's smallest ODS use 
sectors. The rapid growth expected in the sector, however, merits special attention. Cost 
effective non-cFC cleaning processes am commercially available., but these substitute 
technologies am unknown in China. If chlorinated solvent growth is unrestricted, MME! 
predicts that CFC-113 use will climb to 3,400 tons in 1996 and methylchlorofonn use will reach 
1,600 tons. 

Pmis:ct Pe:,cripdon 

For this subproject the Dandong Tuner Factory will work with !COLP, Toshiba and 
Matsushita to identify an appropriate aqueous deaning system and water soluble fluxes for its 
electronic tuner prodw::tion. The Dandong factory will also work with the No. 2 Electronics 
Cleaning Process Research Institute of MMEI to identify appropriate altemati.ve technology by 
testing and appraising various cleaning options. After a suitable substitute cleaning system has 
been identified and the technology verified, the Dandong Factory will be used as a demonstration 
site for the new aqueous cleaning technology. Dandong will use the new technology to replac:e 
its CFC-113 system reducing CFC-113 consumption by 25 tons annually. 

After the substitute technology is installed and operating at the Dandong Factory, the 
China Electronics Engineering Design Institute will oversee its transfer to China's 10-20 other 
electronic tuner manufacturers. This transfer will include the training of engineers and 
technicians of the other plants and reproduction of the new cleaoina system. F'l1'l3lly, the new 
cleaning technology will be transferred to China's 300 broadcastina and communications 
electronic components manufacturers. The conversion of subsequent factories will require 
$20,000 in MP funds per factory. 

The Dandong Factoey toaedlcr with the No. 2 and No. 46 xesearch insritutet have already 
collected tec:bnic:al infonnation on aqueous cleaning technologies for electronic tuner production. 
The factoiy has~ tba1 •no-c1ean• processes would not meet specifications for the UHF 
electronic tuners and so it intends to replace its CFC cleaning system with a DI water system 
in conjunction with commeiciaii:zed water soluble fluxes. The aqueou., cleanina system will 
include a drying unit, a DI watt:t production facility and appropriate tat instnuncnts. 
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J'mim;to,stl 

IllaetiW?Mtal Project Costs 

Costs Local Foreign 

$170,000 $470,000 

Financial and Economic Analysis (to be added in preappraisal mission) 

FRR. and ERR of project 
Financial and economic viability of enterprise 
Calculation of ODS phase out incremental cost 
Calculation of unit abatement cost 

Financing Plan (to be added in prcapprai.sal mission) 

Total 

$640,000 

Including all soun::es of financing, amount of grant funding (and how determined), terms 
and conditions of all financing 

Pro.iect Implementation 

The Environmental Protection Office and the Science and Technology Department of the 
ministry of Machines and Electronic Industry (MMEl) will be responsible for the successful 
completion of this subproject. The Dandong Tuner Factory will execute this CFC-113 
rcplacement subproject at its factory. The China Electronics Engineering Design Jnstitute of 
MME t<:E El>lJ is in charge of plaMing and executing the ODS phase-out in China's dectronics 
and metal parts cleaning industries. CEED1 will oversee the demonstration of non-cFC cleaning 
technology at the Dandong Tuner Factory and will coordinate tile transfer of the new technology 
to other CFC-113 and medtylchlmofonn USer3. Two design institutes, No. 2 and No. 46 will 
provide technical support to the Dandong Factory. 
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This project will remove 25 tom of CFC-113 in 1994 or the first year of full operation. 
This project employs cost effective commercially available technology in a rapidly growing CFC 
use sector. Previous country study investigations have identified this as a high priority project. 
The China CP is under preparation and is scheduled to be completed by end September 1992. 



- 30 -

TuR111Al E\lllllltiM fa, 
CWaa ODS BeduetlOll Fl.at lll'Ytllbllmt J!'roJeet 

kcviewer: Dr. Stephen o. Andcnlcn, Director Technology Transfer and Industry Propams, 
Global Change Division, United States Environmental Protection Agency. 

Since 1987 China bas been evalua.wi; leclmol0$)' lO teplac:e sublllatlces o:onb'Olled by th& 
Montreal Protocol, attffldlng intemalional tecl1noloJY meetings, con(lucting study tours, 
oraanizh\il domestic research, and even converting f'actorles from. CFCs. The r;ovemment Is 
well informed and organu:ed to take pod adv1U1tqe of Interim Multilateral Fund flnancing, 
particularly in ldligerator, foam, aerosol, fire J)l'l)leCtion and solvent sectors. U.S. BPA is 
Ulliadftl in ha1ons and ffi'rlgeRUOII IUCU, 

Most of the priority projects l!smd In the First lnve8t!nent Project caJe&OrY are ready for 
immediate invmtment. 

Aerosol Sector 

1 .. nnnnu ere CoPYeAlgn to LPG, vss fi,Ms.ooo 
2:: Sbane:bal C:PC Omwlon to LPG, US$ ,,210,000 

These subprojecu envision a centnd cooperalive facility to replace the filling operadons 
of many small CFC aerowl product manufactums. It can be expected that the savings from 
I.PO propellant could repay the mvestmimt coat within sevoral years. Tbcre will be additional 
savinas In ingredir-,nts, cans, and valves because a modem amtnd flllin& facility will have a 
mudi lower dd'ec:t rate. Facility blbontory servicea and bulk purchase may also be an 
advantage. 

Thcre is little, if any, uncertainty about the economic llllvamap ot the lc:clmology, but 
the factories must be safely deaigned and operated. Elr.pem ftom the Mexico Safe Acrosol 
Jll'O.l«:t should advi.:ie thiJ investment and tnuning. 

The develOJm:ient of a hydrocarbon Industry docs not assure that the CFC procluctll leave 
the market. u llu been the ~ of developed and developin, countries that access to 
hydrocarbon technology is Doi suffiFient to elimll'late CFC fillin1. In Mexico, BJypt, and 
elsewhete it has been necessary to ICJUl&k:: and negotiate vohffl.tary plla$0,out agreements. The 
phase-out has been further assisted by publie information campaigns and produa labeling. This 
project must have a plan IQ manage the facility 110 tbat the existing and potential small CFC 
fillers have an advantage of participation. 

RECOMMENDATION: 

Approve ot1ly if oonstnicted and operated to lnlA!mational wety standards and 
only if the project includes govemmen1 regulatory and publiC Information 
programs t.o discouraa• the manufacture and me of CFC pmduel5. 
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Jllpl Foam Sector 

l• Br41,1mrt CFC HiPI Ip!)lJNIOD 1'9@JD, uss 4,320,Wo 

China has modem remgen.tor foam ~ technololJ that ii aenenlly will 1ulted 10 a 
:reduced CFC for1nulalioll. ICI chemical bu establbhecl a foam toslina and demorut.mtion 
laboratory at the Beijing Household E1e(ltrlcal Appliallco ~ In&ti!Uto (BHEARI) and llllll 
almldy convertc:d several Chinese plants tn the low CFC fbrmUlation. 

It b lmport.blt that Chui& alnlctlltc tho project to IIQhi8V6 ~QIII in CPC while 
maintaining lhe insulation value of the foam. lt is technically and 1111vironmentally prderable 
co set enerey perfmmance goat• or CFC/volume goals rather lhan 50'6 mduction ,oals. The 
ICI/BHBARI laboratory can accomplish this work. 

It ii llllO important to anticipate die non-CFC t'oaln technology lhat wJU be available in 
the near-future to assure that equipment investment will be compatible with iL Flexibility can 
be built into new 1ystem1 by adopting multiple.head and valve mtxini assemblies. expandable 
control 1ystems, explosion-proof electrical components and plant plaecment, and «msidenl.tion 
of possibly longf:l' foam filling oyeles (nocessltatina additional fillin& stations to maintain 
assembly Uno spc,ed). 

KBCOMMBNDAicION; 

Approve on the oondition that encrey efficiency is maintained and tbat equipment 
:redesign antieipa~ nt.1r•mture 11011-CFC foam blowing al1emat1ves. 

PS/PE Extruded Foam Sector 

l•Zblllian1 Cnnyertjpn t,o Bufl!M. ll$S i ,910Jl00 

Butane technology ha.I been succes.vully adoplld in Europe to replace CFCs In blowing 
extruded polystyrene and polyethylene sheets. It can be expected that the savings from butane 
blowing agcmt could repay the inveament llOlt within lleYora1 ye,an. The .-conomic viability of 
this project is favorable, but the factory must be safely dasiped ud operated. Special 
pmvislons should be made to train OPmton l.n the safe sto~ and application of butano, 
Development of a safety program with regular 1110nil0ring and in,pecdon1 lllould be a hi&h 
priority, 

RECOMMENDATION: 

Approve only if constructed and operated to international safety SW1dard1. 
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C/!fflnMl'clal '.Rdripratlon Sedor 

1- Nanjjng CggyerSiOQ IA HCfC::22 CODll!ffll9Di, USS 3,ISOJ)OO 

Until ieeently China hu relied on domeadc teehno1ogy deslped exdusivdy for low 
prcuure applicatiooa to produce oommerolal refriaemtion and air-conditioning equipment. 
ChlJlese compressor to::hnoio,y is desiped for relatively low pressure applications (CFC-11, 
CPC-12), Over the lut few years, a f'ew manuftu:turots bavo imported modem technology thu 
is compalible wilh hi&h pressure s)'ltemi, but most faclOrios still rely on old desips. 
:Retrofitting Chineso compressor t=hnology for uae in high pnmure HCPC-22 systems will 
require substantial modifications ineludlng new bearing and lllOIOt technolO&Y. 

• n is unadvisable to invut in low-ODP tecluiologi.es in the refrigeration lll!Ctot as superior non­
ODS technologies may be available in the near-tetm. n is scrongly recommended that of thla 
])tt!ject be postponed until Issues about using low-ODP chemiails as Interim CFC substitutes are 
resolved. New non-ODS teehnica1 options for oommen:ial refrigetadon applkatiou may SC1011 
be available which would allow the Na.nJin& factory to itnplemeat a superior compressor dellign 
that is more environmentally liOlllld, Th.Cl costs of ll-$UIIJ 1h11 technology ilhowd be 
investigated and compared to lhe c»$tll of development during project appraisal if it goes 
forwvd. 

llBCOMMENDATIONS: 

Postpone inveatment in HCl"C-22 technology until issues and options are resolved. 

111N Protection Sootor 

1- Bellini fiBC PqwsJer PmdYstiPD, VJ$ tll!i OOQ 
2- Zbeiiang BiJon axttnrwsber C0J1Yll1t0n, uss 1.21s,ooo 

The: international fire protection communlt)' is rapidly 911\plO)'ing waling technology 1D 
eliminate halon In virtually all applications wllh important exceptions In t:lp)oslon suppmssion 
(e.g. petroleum pipeline&, chemical facilitie.s) and limited m.ilit:ary applications. China is a leader 
amonr developing COU11trie1 in this cooperative work. China has sponsored international 
conferences on halon elimination, lla.s aent experts on study 1011n and to European, Asian, and 
North American conrenmces, and has wru:tucted original reac:arc;b on new chemical alternativoa 
in cooperation widl the United States Military and the U.S. EPA. 

Because the world is rapidly eliminating the need for balon and halon-lib:: chemical 
extineuishing aaents, China has placed priority on replacing halon factoties with dry-powder 
technolocy. Dry powder <:an replace halon in all the hiah•volume applications in Cllina 
including f'll'O proti,ction for hallways and stalrwa.y1, trucks and cars, and mtllt electronic and 
communieadon facll!lles. To be effective as halon su.b&titutcl In fire protection appli111Wons, dry 
powder products must be of high quality. llotb the Beijing and Zhejiang dry powder subprojects 
should Include 11'11.1.ning components to aupport the development or quality asaurance propama 
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for dry pawder rmu,ufacturl11&, transport, SfDnlie and fllli111. 

In addition to quality assurance programs, the availability of ~gh IJlllllitY reasonably 
priced feodstoQb will be crilk:al to production of blgh quality dry powder. Outing appraisal 
of tllia project potential feedstoct SUppliets should be careMJ.y eval'lllted. 

The development of a modem dry powder Industry in China does not ~ that halon 
products will leave the market. Conmuctin& a modem dry cllemical plant and converting a 
halon extinguisher plant to the production of dry chemical minguishen are IIC\ll.!Ssaty bllt IIOt 
sufficient condition& for mluction and elimination of halon, It is irnponant to lilllt the 
establilhment of the dry chemical powder plant and Ule permanent dosing ot llalon prod~on 
facilities. 'l1le Beijing ABC Powder Production subproject should includ$ a time schedules both 
for p~jcot Implementation and slmultalleOus dismanlling of halon productiM facilities. 

RBCOMNBNDATIONS: 

Approve projects to replace halon factoriu with dry chemical~. but 
only if the llalon factorles are actually dismantled 111d &he govemmcni prohibits 
constructlon of addlllonal halon facilities, This ia necessary to assure that the 
investment replaoel halon, not just augment• fl!e protec11on. 

Eledronle and Metal Cleanln& Sector 

1· D3ltau Pracldon Parts AQnm,11 Clraoin1 IJ91, USS SRO 900 
2- Dandon1 FJem;ronic Tuner AQYMJI! CJonoin, Unc:, us $64Q,QOO 

Ex"1Jent technology is aviulable to replare CFC and methyl cllloroform aa aolvents. The 
lllduatry Coopcmli.ve for Ozone Layer Protection (ICOLP) is a consortium of Canadian, 
Japanese, Mexican, Russian, Swedish, United lCingdom, and Uni~ States compuues, 
government agencies, and research institutes that are dedicated to the rapid elimination of 07.0lle­
depleting soJveots. ICOLP sponsors pubJkations, c:onfercncoa, workshops, intamshipa, 
"OZONE'I'" computerized data•bue, and bands-on projcc1s. ICOLP has offered to or&anbe 
teams of experts to advise developing coootry companies on teclmoloay to replace CFC and 
methyl chloroform, charging only for management, travel, amt lodging but providing the expens 
without consulting cllaraes of wages. 

Cost effeclive CFC and methyl chloroform rcplacemcm technolo~ ~ available on a 
commercial basis. Funding needs for itnpkh'l'lentation of lh1 Dalian and Oandong demonstration 
subprojecll should be based on licen$1na feea and other costs n:quircd to adapt Chinese 
manufacturing processea to commercially available technology. 

RBCOMMBNDATIONS: 

Approve funding to select and lmpllRllCllt substitubJ fi:dlnology usini lCOLP 
services emphallizini= no-dean and other manufa.eturin& proc:essc, that art 



- 34 -

inherently 1mvironme111111ly accepcable or that have englneerina ayitems to protect 
work« safety and the environment. 




