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Tl'le Montreal Protocol on 
Substance11 that Deplete the ozone Layer 

CHINA • RRST ODS PHASEOUT INVESTMENT PROJECT 

REVISED INCREMENTAL COST ESTIMATES AND FUNDING REQUEST 

1. BaGk!Jrpund. At Its Seventh Meeting Ill June 1992, the EC approved $ 9 millon for the fll'SI ODS 
lnvestmvnt ProJIICt In China comprililld Qt 11K lndMdually approved subproject& (two aerosol, two halon 
wbstltute and two foam). A component of one Of the foam subproject11 waa subsequently transfemid to 
UNDP leevlng a total Of $8.52 mUllon. In August 1992, the Bank and Chlllll slgrllll:l a Project Preparation 
Adval'ICl! (PPA) agreement tor $1.5 mllllon T~e funds are being tlS8d to lnltlalt ~Ries !Qr lhv six 
aUbProJec1s and are expected to be depleted by May 1993. 

2. In early 1982, guidelines for MPMF projects were under preparation and conlllderable effort WIIS lpen! 
during the year reaching a consistent, 11atlsfactory set of guldellnes for calcUlating lncranumtal costs and 
processing MP projecta. A consensus was reachad in late 1992. The revlaed Incremental costs for the slX 
aubproJects. which we are now presenting for llnal EC approval. reflect those auklellnes. 

3. Funding Request. Bes!KI on detailed eX11mlnation of subproject costs and careful calruatlon ol 
Incremental costs using oonalstent rnethodaogy the aggregat0 Incremental cost for flvG of 1h& six 
eubJ)rQJects (IIXCludlng the sixth subproject: 50% Reduced CFC Foam) lnmalllld 16'1(,, or $1.08 mllllOn. as 
explained below and detaiad in attached tllbl&. The IOCflltnenllll costs Increased tortllree subprojects (two 
aerOSOI and one halon eubet~ute) and decreased for two (one halon substitute 1111d one foam). All 
incremental COlll Increases are und&r $500,000 per subproject The SO'llo Reduced CFC Foam subproject 
Is being res1.1bmittw ror a revim ln<:rememal cost of $7,678,000 ($5.B million over prtvlous submls$lon). 
The analy;ls on which tho original veralon was baaed Including the grant requeet, were bleed on Incomplete 
information 11nd several assumptions that proved to be 1H founded. 'The current submlstlon Is based on 
substantiated capital and operating oost f1gures. The formllt' submission should be disregarded end this 
eubl)roJect should be coneldered based on the new documentation whloh lnelUdes a review by OORG 
reviewer Dr. Michael Jeffa, Finally, the Benk reque81s $185,000 to pay the flnanclel agent fee for appraisal, 
procU1'1llent, disbUrsemtnt and auditing of this Project (based on 1.2% 0f total grlllll amount). 

4. Justlfloatlgn for Subprgtee1 MllllP□AI Funding BeQY<W < ssoo.ooo. on behalf ot tht Chim~ae 
govsmment, the Bank requests $210,000 in additional lunde to oover the Incremental oosts ol the IlmJln 
Aerosd SubproJect which will eliminate about 6300 MT of CFC-12 annually and $470,000 for the Shanghai 
Aerosot Suboro1ep1 which wm also eliminate about 6300 MT ot CfC.12 annually. The (l()St elfecl!Venesa 01 
these two aubprojecte considering revised Incremental cost estlmates 1a atiU under $0.1 O/kg OCP /year using 
the unit !lba~ment cost oalculatlon formula. The lncreise Is due to Increased total capital cost, for one 
subproject and adjustment In the revenue savings from the filling operation$. As the calculation of 
lncl'll!Tlental costs are very sansltlw to revenue and caphal cost assumptions, all oost: eiillmates were 
reviewed In detail by the OORG aerosol expert Mr. Geno Nardini. Mr. Nardini concurs that the revlud 
Incremental oost: naures, and the supporting assumptions for revenue and capital costs are reasonable. A 
copy of Mr. Nardlnl's report la avaHable from the Bank. 

s. The Bank also requests $497,000 In eddltlonal funds to CO\ler the Incremental costs of the Beijing 
Halon SUb$1ill.lle Subproject which wiH eliminate 400 MT ol Halon 1211 annually (1600 OOP). The cost 
effectiveness of this aubproJect conslderina revised Incremental cost estimates Is still under $0.10/kg 
OOP /year ustno oonservatlve halon phaseout estlmat• (400 MT) and !ht unit abatement 00111 calculatlon 
formula. The Increase Is due to higher technology transfer costs and lower loOal prices for the halon 
substitute than oflglnally estimated. Halon substttut11 price Is currenny within the range acceptable to tha 
halon expert who accompanied the eank's preappraisal missions for this Project, Mr. Erik Perdereen. The 
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lower price and higher technology transfer cost resulted in a large Incremental cost Increase f!Jr the Beijing 
wbproject, and, because Beijing will supply halon substitute at a lower price to the other subproject at 
Zhejiang, Zhliljlling lilhQWll Iii imall dl!Cflillllilll ($87,000) in incr11m11ntal Cllillll- To prO'lldv tlilQlmlolll wpervislon 
of technaogy pr1X:urement and delailed subprojeel design, an additional funding request ill iilso made for 
$50,000 for technical assistance to both subprojects. 

o. Using the acceptid MP guidelines, revisid Incremental costs for the Zhejiang Foam 111bpr0Ject result 
In a minor deorease of $69,ooo. To prov1cie teonn1oa1 supervision Of 1eonno1ogy procurement and detailed 
subprojru:t design, an addllonal request Ill made for $20,000 for teehnlelll auletanoe. 

7. JUitlflcatlon for Sybprolect Additional Funding Reauut >$600 oao. Re\llsed Incremental costs 
resulted In en IIICl'llllsa of over $500,000 for only one subproject (50% Reduoed CFC Foam). Tho Rani< 
requests an additional $5.8 mlllon for this subproject Including $30,000 for tec:hnlcal usiilllnca to prQ\/ide 
t11chnlcal 11.1pervlslon of project procurement and delaled $1Jbpr0Ject design. Aa mentioned above, the 
previoua wbproject analysis and grant request were baaed on preliminary and Incomplete lntormatkm, As 
auch, the Benk requests that the former submission be disregarded and the subprojee« be considered on 
tile merits of the current sUbmlsslon only. The subproject comprlllQll 13 componenlll Including two ohemlcal 
delllgn lnetltUles, four procluoere of key raw materials used In foam production and IIMll1 rigid foam 
manufacturers. lncremanlal costs were carefully reviewed to ensure no double counting. Project Summary 
and OORG rwl9W are attached, 

8. The four key foam raw material. polyol and MDI production. components fund technology corn,erslon 
for the production of foam raw materials that meet the specl!lcallons for compatlbDlly with reduced CFC 
formulations. Although soma foam manufacturers stUI rely on Imported raw materials, Iha t111nd has been 
to increasing use of domestic raw materials. The Chinese govemment eetlmates that local producer& meet 
76% of polyol demand and the Yantai MDI plant was conslr\lated to Pl'O\lidt local auppliaa. The tranaition 
to local manllfllclure of foam raw m11t11rials is parl of China's industrial $1raiegy and It It within th18 context 
that the phaffout stFBlegy for this sector waa developed, Local foam raw material suppliers haVe 
successfully penetrated the market by providing low price product. L.aok 01 a reliable source of local foam 
raw materials compatible with reduced CFC formulaUons has b1i1111 llitad by Chlrnts11 rigid foam producers 
a5 the main obGIIIOlt to wlcteepread adoption of the reduced CFC technology, Thue, the major Impact of 
this 111bprojod. will be to set up II lnmaformalion of 1h11 WhOle rtgld foam producing lndU$lry by addressing 
the 11upply l$SW1$. 

9. The Bank re11lewed points raised by Dr. Jeffs on oom tor componente of eubprojeDls and wl 
Investigate specific Issues during appraisal. The procurement process provides for competitive purchase 
of all equipment The amounts requested for these compon11m ara r1111101111bl1i ntlmlltiis indudlng 
contlngencles. It ls likely !hat the flnlll 1ppraiHI may show somewhllt IOW!II' l\ln<ling requirements. 
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CHINA • FIRST ODS PHASEOUT INVESTMENT PROJECT 

REVISED INCREMENTAL COST ESTIMATES AND FUNQINQ REQUEST 

(US$000'1) 

Component lncremontal C0$l as Revised AddltlOIUII 
Approved by MPEC lnC111mental C06t Funding Request 

l[ll;ti!Diintal CQst 
~l:li□ae s li51Kl 
AEROSOL 

(a) Shanghai 1900 2309 4011 

(b) Tianjin 2500 271'0 270 

HALON $Ulil8TITUTES 

(al Bellino 403 900 497 

(b) Zhef1811g 797 710 -$7 

technical AsslS!anoe 0 50 50 

FOAM 

{a) ZheJlano 1042 973 -69 

Tochnioal Aaal$tMCe ---2 _gg _gq 

SUBTOTAL 6642 TT32 1090 

lom:emenml c.iim 
Qb"oge ~~20 

FOAM 

(b) GO% CFC Foam 18781 7648 5770 

Technical Assistance _J} _an .JQ 
SUBTOTAL 1871 7678 5800 

fj!Ji!l!lllll &l!ltll Fti _I! -1Qlz _.w. 

GRAND TOTAL 8520 15595 7075 

1 1!xcluclin9 $480,llOO oubpro)tOt component lran$ffrred ID UMDP, 
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'l'he Montreal Protocol on 
Subatanc•• that D•pleta the ozone Layer 

COUNTRY: 

ROJECT TI'?U: 

SIC'l'Oll. COVUJl:D: 

ODS CONSIOO'Tl;Dlil 
DI SIOTOR (1991): 

PROJECT DtmATIOlil: 

t'lWJECT llll'ACT: 

TOTAL PROJECT COST; 

PROPOSED OTP' CltAJIT: 

COST EFFECTIVENESS: 

LO<:AL AOENCIES: 

NATIONAL COOlUlINI.TlNG 
AGENCIES: 

IMPLEMEN'l'INC AGENCY: 

PRQJEC,: COVER SHEET 

CHINA 

SOX Reducad CFC Foll.Ill 

Rigid Polyurethane Foam 

13,000 KT CFC•ll (13,000 MT ODP) 

2 ~ars 

Phase out 660 MT CFC•ll (660 MT ODfJ 

$12,100,000 

$7,646,000 

$7.50/kg ODP/year1 ($6.50/kg ODf/)raar if only consider 
requested inves1:mant GOUnt and not full investment 
CQlta} 

O..uign lnstitutions: Liming Research Institut• 
510 Research In&tttute of MAA 

Chemical Producers: Shan Yani Patrochemical Plant 
Shanghai No.o Plastics Factory 
Yulti Foam Material Fact:ory 
Yantai Synchetic Plastic 

Four Rafrlgerator Factories (Users): 
Shanglina 
Qind&o Liebeherr 
Xin Fei 
Shaung Yan 

Three ranel Hanufacturers (U~ars): 
Tianjin PU 
Chang.a COW1111rcial Machinery 
Da Lian 

Ministry of Light Industry (MI.I) and the 
National Environmental Prot•~tion Agency (NEPA) 

Yorld Bani< 
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PROJECT Slll!M,l,kl' 

This project will demom,trate the eol!llllercial applicability of 50% 
reduced fo&m technology in polyurethllno (PU) insulation fom applications 
by converting four refrigerator and three pan•l manu.facturers, tn Addition 
the project will adapt thr•• domestic polyol suppliers and China'• only MDI 
producer co the production of material compatibl@ with the rad®ed CFC 
formulation. The reduced CFC foam formulation will be phased in &t the 
s•v•n manufacturers resulting in a phase out of 660 tons of CFC-11 par year 
~t full production, Raduced CFC foam formulations have been appliad 
colf.lffrcially in Europe -.nd ether areas u short term CFC r•duceion 
measures. 

SECTOR BACKGRQUNP 

Consumption of CFC-11 in rigid FU ineulatl.on applico.tioru, in ChLna wu 
about 13,000 eons iu l99l. 501 of consumption want to rigid Pl/ panel production, 
30% to household refrigerators, 10% to ocher refrigeration equipment, 61 for in• 
s1eu spraying and 4% to making pip& sleeves. HtI predict• the con1\11111Hon of CFC• 
11 in household refrigerators will grow at 12% annually to reach 8,500 ton• ln 
1996; cot\l!Wlption of CFC-11 in 1996 for panels, in•situ spraying and pipes will 
be 11,200, l,400, and 1,000 ton• respectively; for a tocal of 22,100 cona in 1996 
for the aeetor. 

PROJBCT OBJECTIVES 

Tha objectives are to: 

(i) Adopt & CFO foam formulat:1on at three pan•l manufacturau and fo1.1r 
household rafrigerator fll<!torie5 to domonatrate the commercial applioab111ty of 
low CFC formulations aa an int:eril'l measure for China's ri&id PU l.nsulaclon 
application•: and 

(ii) Convert three tlomestic polyol manuflloturea to produc• pol;yol eompatibla 
vi.th eh• rcduce<i OFO form11lati,m and upgra<:te China's MDI manufacture!:' to produce 
materlal su1t&ble for use with the reduced CFC foru:ulation. 

PROJ£CT PiSCRIPTION 

The use of reduced CFC foam formulations is !.mpe.dod by a lac\< of 
domestic raw material suppliers, concerns about long;•term foam stability and by 
higher pr1ca, 'l'ht subproject will ov•rcona thasa barriers by demonstrating the 
new technology at sav,.ral mam.1fact:UJ;ers and by converting domestic materla.ls 
produc•rs to the production of compatible matorials. 

The Liming Re•earch Institute and the 510 Research Institute of the 
Ministry of Av1at1on and Aerospace (MAA) have developed polyol• compatible with 
reduced CFC foam formulation•. 'l'he•e institutes will transfer chair new polyol 
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technology to Wwti Foam Material Factory and the Shen Yang Petrochemical Plane. 
Shanghai 66 Plastic• Factory will acquire technology locally if q1.1ality meeta 
5pecifl.cations, or it will impoi;t new polyol technolc,gy. About 75X of cha 
polyathar polyols usad in China ara produced loeal.ly, However no local prollueare 
ean yac produce a polyol compatible with a SOX reduced CFC formula. 

The Yantai Synthetic Plastics Factory will upgrado !ta MDI produotion 
facilitiu to mo.nufact,..re materiah compatible with reducad CFC fou foriaulaeion. 
The MDI produceQ at China'a oole produe.r has a high acid and hydrolyslll ehlorin11 
cont,mt !:hat may create special p.oblema when the MDl is used in conjunction with 
reduced CFC foam foraulattons. 

Four refr1geracor plant• and three panel manufaeturera will adopt tha 
reduc•d foam formulation. Convgrsion will include t:rial runs to Qptimize formula 
and blowing technique, batch production and full scale eomrersion, Factories 
will uae domestic raw materials to d<lll>Onatrate their performance, The naw foam 
formulation will be used with existing foam blowing equipment, 

The Sa1J1ng Household Ele~trical Appliances bsearoh Center (BHIAAI), 
wUl serve aa a testing, evaluation and promotion canter for reduced CFC 
eechnology. IC! has equipped the center with foam testing equipment, A UNDP 
supported project will provide further technical 1;,:aining to IHEARI, The centtr 
wUl conduct pn·forraance te$tB to ensure procluet quality, set appropriate 
atand&rd5, provide technical assistance to factories and promote results among 
all refrigerator manufacturers. 

ffiJECT CQ$TS AND lNCREMEfflL costs 
Project Coats are given in tha attached table$. Table l •hows prices 

for th• old chemicals and proJectad prices for chemicals compatible with tha low 
CFC formulation. table 2 givss the project coat breakdown, The revern.ia streams 
are incremental operating coaes based on the price 1ncrea&es Ghown in Table 1. 

Capital oosts for the 13 components, foreign .and domeatie, total US~ 
8,0 million. Th& project sponsors have limited their grant requeae to US$ 4.0 
million; foreign exchange costs. There are no taxes included in che capital cost 
estimates, Incremental costs for the chemical producers ~ere deteXlDined on the 
basis that only a small increase in chamical price (tabla 1) could be paasod on 
under market conditions in China. The Bank concurs widi thia judg•mont and 
confirms that there is no do\lllla counting of elisible incremental costs in tha 
aggr•s~to projects. 

Increm,mtal operating costs are based on the incr•mental price of 
ch•micall, the incremental quantity of chemicals con,,umed ,;n(I the relevant 
quantity of CFC-11 raquired, diaoounted at 12% over a fo"-" ye4r period (Vith no 
price tuc:alad,Qtl). For then projects, four years of recurring coats <tr■ 
considered under the presumption that anterpri•e• wtll subsequently switeh to a 
non-CFC ~lowing agant as non·CFC tochnolog bacomes co111111arcially availabla. 

The total grant request (incremental cost) for the 13 components for 
total capital and operating eosts is US$ 7, 65 million. Of thts, us; 3. 66 million 
ls requested for incremental operating costs over four years. 
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FINANCIAL AND ECQNQMic ANALYSIS 

Tha internal rates of return calculated in financial and economic terms for 
the colllJ)otl•nta to this subproject: '7ill be present:'"d in th'" China lnvest1Hnt 
Banks'• (CI!!) financial appraisal "hich '1ill also in.,lud<o th(l financial viabl.1.1.cy 
of the ent:Brpr1..e,, A f1rumc1ng plan will be doi:ermined ill the financial 
appraisal, and Wlll include all sotll'ces, tarms and conditions, 

PROJECT IMPLEMENTATION 
Subproj•~t imple.mantation i,ill be coord1nate4 by MLI \mde,: th• Project 

Managelllflnt office in NEPA, Thirteen enterprises from five ainistriea naely; 
MLI, The Ministry of Co111&rce (l,!OC), the Mints cry of Ch911ic.al lndwitry (MCI), 1!AA 
and the Ministry of Machinery and Electronic. lndu4try {Mll&I), .. 111 participat• 
1n this 1ubproject, Th~ ministry responsible for the insticutas and £actor1ao 
falling under it• jurisdiction will 1upport their activities. Each ent•i,pri"" 
"ill b• ruponsible for actw,l projact imple,.ente.tion, ClB "111 superviae 
procurement and diabu,:se111<1nts, and be rsapon1ihle for audit reports. NEPA/CIB 
will be responsihl• for quarterly progress ~eporta during impla.,..ntation. The 
project employs COMercial available technology in China'• largHt CFC use soc::tor 
vith sufficient technioal assistance to en5ure project aucoasa. 

RlijATIQNS llffiEiN PAATICIPAtINg iNTERj!j\IS!S 

The 510 and Liming Instit:UtH •'-'pply their tachnoloaY t:o Wu.d and Shen 
Yang patroebo111cal faotori•• ~espectivaly, 

Wuxi and Shen Yang supply polyol t:o Shaung Yang and Xln Fei faetoriaa 
r•apectiv•ly. Shanghai no, 6 Factory suppl1eJ polyol to Qindao and Shangling 
refrigerator factories. Yantai supplies MDI to Qindao. 

l)a Lian, Tianjin PU and Chengde Commercial Machinery import their 
polyol material at present: but: will shift: to local supply wh•n available in 
aooaptahle quality. 

PRQJECT RE~ULTs 

This project will remove 660 tons of CFC-11 per year at th• end of the 
second year of project implementation whan all colllponents hava reached full 
production. 

TECHNICAL ASSESSMENT 
Support for this proje<:t on its technical merit• and eost effaetivencss with 

noted caveats was given by the OORG ravi0ver Dr. Michael Jeffs. A eopy of hi• 
review is attached. 
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Cll«!lfe,,l 
Pn>d.c<tr ____ ., .. ,._ 

Wtott Fo• -'""' -...1• 
\'entaf teatfter 

fAkf 2 

l'ro<luot 

hl,.,.t 
Po1,..1 
l'oll/Ol 
l'DI 

PriceW/ks -2..250 
l..25~ 
:1.167 
2.005 

-2.410 
2.410 
2.333 
2.1G7 

Capl u,t Ccists (USS• ooe) 

tnterpriH l ... l Fc,NiQl'I totet 

lnseerch lnllti tuts; 
~~---------~-*--•--
~IMlng 1,r 513 654 
S01 IMti tute m l6o 633 

thmie•l Proo.£«ru .... -.. ,. ........ ---··----~ 
1bi,ngl,•I 116 340 4&9 r,o 
l'antal 255 '920 1175 
IA.u<i 212 Z30 soz 
Shen Vang 556 175 731 

U.en: 

""-ling 249 225 474 
Oingdot, 1300 183 141B 
lin F•i 164 175 139 
·s,,....,., ... 153 175 3211 
en..- 127 175 302 
Dal Ian 6:1 !75 l37 
Tlan/lft l'tJ 125 275 400 

ltcnNltt' 

G.220 
D.220 
0.'166 
0.024 

....... , 
56 
l6o 

4ot 
920 
210 
17' 

2ZS 
133 
ll"S 
175 
175 
175 
275 

·····~···---··----•◄----·--·-·····--···~---··-
IOTAL 41)16 - III03 3987 

total Pl'<>Ject 
COst $11,664,11&! 

Total Grant 
Request $7.6'&.0Q 

············~·-·---·-· 
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lrietemental Ope:t"&dng Costs (US$•OOO) 

Yr 1 Tr:! rr 3 lr 4 Toto! ,1 

,55 as 2S5 ,5$ l&l' 
T1 Tl n n 242 

1411 1'8 1<11 1411 511.1 
1Z3 123 18 125 418 
131 131 U1 131 446 

611 611 68 68 Z3! 
mo Z80 28G 2111) m 

·--------------~----·-·--·-···-··-··~---·----3661 

loUI 
Grant 

AequHt 

513 
366 

400 
920 
230 
175 

109:! 
1,25 
on 
593 
QI 
w 

'228 ............ -.. --~ 
7648 

00,s.,,ing 
p!!r Te1r 

(Ill Cfl:•11) 

16G 
150 
TS 

100 
61 
10 

100 
-~w---------
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* OORG REVIEW* 

50% REDUCED CFC FOAM rROJECT 

AMID - 9P'lll1t Q9MYP!III 

'l'h• M&ly1i• ot the two r•••a1:ch :i.n1titut• proj.ote ehOW11 
't:J'lat th• tunds r•qu••t•d inc:1ude1 the pu1:oha•• ol! J>a•ic 
equ.ipi11•nt Wh1Cl\ i• not 1p.oific: to Aduced QPC 11 
technology davelopinent. Nav-.n.:ll,eleaa, both projects are 
sound and~aupportule. 

o-.n~• 
obe1111cal 
pt-o~ eote 

wit:l'lo~t conclusion• are 9ivan for th• four 
prQ1'.uc::er project■• betaJ.1414 exaaiMtion of the 
by proceae engineer• ia r•-etldM. 

t Detailed. appraiula ue preeented on CPC 11 :nduat1on 
pro:lect• in four rel!riqerator f'aetc1:ie1 ancl -t:hr,t;e panel 
factori••• A11 pl:'ojecrt.■ are •upport.ed au1'jecit to tb• 
ooment■ wivan in 1pecifio ca•••• . 

♦ Question of nall i,rice incr•••• not .being- auat11:i.n111,1e. 
Given the ChellliCUll prioee quoted in table 1, the added OOtlt 
oontribution would b• $ 0,51 in a typical unit uain9 s kg 
of fou ch-ic•l•. Ms\lllinq th•. total unit unufactur1nw 
coat: 'to btl t.h• ord•;i: ol! $ 100 ~an i:he o~t. 1nc:rea•• 1a 
al;iout: o. 51 - Which 1• p~blY capabl• of b•iNJ altllorbecl by 
the 111ark•t. Another point, also r•l.,,.nt to 1nc::rament:al 
oo•~ conaid.aration•, 1a 1:n• auppoa•d inonuu uaa of 
ohniicala in reduc:ad CFC ll o••••· Thi• would Cll'llY l\appan 
if tha troui ci•ru.ity incraaaec, aueh incr••••• hav• no,:, 
been exparianced ■la•where. 

♦ Cheaic:al pri1;1ea • a 00111p1riaon or typioal world au Chinaae 
••rkR price• la given below 1-

S/kg' World Chin••• 

Ml:):I: ll. 20 2.00 

Pol.yol foni\lla'l:.l.on 2,50 2,20 

C\:lrr•l'l1:. t:ax•• anc:i duty levied on 1111port.ad ohaicala are • • 

MJ>:C + 331 

Pol;rol. :C4>nrlllat.ion + 47'1 

.. 
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♦ The 1ner•111ent:al c::iost oalculation• ahollld :ba :r:ac,alolllated in 
tho•• o•••• CQJ.ngdao, ~•n9'e, xin:tei) whare tbe CJ'C 11 
ced~c•d technolOiY Will he progreaaively introduod. Thia 
will au.batantia1ly etian;e tl'l.a data. otherwi••• t:he 
im:i:r:..-ntal c:oata are arithllletica11y correoet on the b&aia 
ot th• data pneented, The crux ot th• queation i• whether 
tile incr■aaed prt-• for 'the new che•tcala •~• j~•titied 
and ciannot :be passed on to the oonawaer. Wi~wt having 
detail& or the J:>aw :material• uaed in the new pc;>lyola or how 
they are made it is difficult to giva a definite anawer. 
However, eueh increa••• have not been auatained in other 
111aruta. 

• A r■cn;ii:Ting it- ia tun«• to~ viaite to Cl'&ina ot tore19ll 
experts. Thia ie a now taetor and a :bonua to tonignen 
wbi@ ia an -.nt.1r•lY ncv•l cionc•pt. 

♦ To 11IY knovlffg• Yantai dQ not. ourrently •upply a u:lor 
prcpoi-t1on of th• ma;i;k•t.• A faQtor i• lh• inferior quality 
t;.o that of ;b1pgrted 1ml'., The pro;lect h•ks to con-eot thi• 
but it i• ;l"al•vant to •tanctartl as well •• reduc-4 c:rc 11 
techno1CJ9Y, 
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M 811!SI rur.,w,, 

Jie111M 
Mueh o~ tne equipm•nt and 1natr,.u;enta in the pNj•crl: woul4 b• 
n•e••••ry to ca.n-y out r••••roh in general polyu.rethan• 
formulation anc no~ b• apecitic to reduc•4 ere 11 ~c:>'llul•~~on 
~•v•lo~t. 01:h&t:'W1M, th• ~a1ic pro9rlllldll• would •PP••r to be 
•OW1d an4 ahoul« ti. •upported. 

110 11111,ca 
Again, lllU® e~ ~• et.:111ipent and iJUJtrum.anta included in tll.a 
project would be neoe■■a:r:y to develop polycla and toraulation• 
and it ia noted tnat a r••••roh prc,raue had already J:laen 
UJ'ldertaken in 1190. 'l'h• pr•••nt projaot 1• aound •n4 ehould be 
auppor1:e4, 

.. 



cm;r;gu UoPVSIM 

0V yyg D'DQ9DIJQL P!:lta 

Tha f~nd• r•'IU••t:•d ara tor new polyol -nutac1:u.r• llnd 
toniu.lation bl•ndinr capacity. It is not olear wh•th•r or not 
th• n•w polyc,1 and toraulation could be manutact.ured in existing 
plant, Total oo■ta are 1n lin■ with lllq)tlcte4 levala. 

fllWIJ\J 110 I 11:IIIZCI DQ!A•X 
'th• t~nd• requ•eted ar• tor reduo94 Cl'C polyols / ro:t"lllulation• 
which lU~Y• already be•n dev•loped and inctl.u.de testil\9 eguipiaentr.. 
Thi■ would appear to duplicate aaveral 1tmu in the Sbanq Ling 
Gan•r•l Retrig-erat:or factory project wit:h the ■xeept:ion of a 
polymer1■ation v••••l and imponation of torai,;n -terial■ tor 
comparative purpona. 

uz;r max DQIOIX 

Th• tunde raqueat:•d are tor apeoial •'ilUiP111ent t:o produced raduoed 
CFC polyols. MU.ch of the test.in; equipment liatK would appear 
tto be ■tandard foi:- a polyol plant: anct not ■peoitic to reduced CFC 
P.1.'oducta. 

x:ana; IXIUU'JP !MIIWI DGIPIX 

The uP9radinq ot t21.• MDl qqality 1• th• i■aua in thi• caaa, 
particularly in t•ni■ of aGid level and ny<1roly1ule chlorine, 
in genexal th••• improveaenta are nesdea to ~rinq 'tJ\6 product 
into lin• with the qll&lity of iaportad MDl and 1• not apeoifio 
to tn• NdUOH CFC 11 technology, 1:1: 1&, how.var, 1n line Wit:h 
tn• ■uataqy ot ueing domeatic eh■nica11 tor 1n4u■trial 
prO<lvott.ion, 

.. 
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RIJeJM YIIJUM'UQI IPIM 

IISOYHIIDAZJ9M 
'l'h• proj•ct i• ■upported, eulrjeot to th• 0011111ente liatlld, 

ULIDGX MP IPIO'JIMX or !R9BMl"'l01 
t.aek ot information and clarity, partioularly on capiul it•~•• 

rSP;t@L IQRBRIIIII 
Th• project propc••• ~ol reduced CFC taehnol09J', Thia g■n•ric 
t•ohnology i• wel.1 prcven, ha.ving !Man ua■d in :surop.a and 
•l••where ■inae 1989 / 1990. 

LIIIPU DAX IIUUIQIQI 

IIUMllll'IU IIIRII 

Tha project, When impl-•ntad, will r••u1t in~• ••vi119 of CPC 
11 o:I! &Nut 1.4 t•• per r•ar, baaed on CPC comsumr.,tion data tor 
1989 - 1991, Howavar, t:.hia inrormation 1• for bQtb J10lY■tyrena 
and polyurethane roam-eor.-.5 P•n•l• and. t.he aao,:,n, •o be aaved 
need• to be clarified, Note - tne savi:19 1• not 97 te• of ere 
11 par year•• l1•t•d in t.:bl• a. 

IVIIX ZIIRU 

None provided tbat an adequa.t■ tra1n1nq ,~--• i• in pla1.1e. 

qpQ IIZISDIMIII 
sea general COIUlent on incr-•ntal operating ooat, Equipaent 
co■ta are Nlnant ••far•• tha information qiv•n and app.ar tQ 
!:le Aaaonable. 

O'fflll 

None, 

.. 
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SODP1 nmom,saa• 119111111 

BlltlDISX 11P IPIPUW QI Pll'M''P'UAI 

Madiocre in tet'llla ot clarity. 

Tl9UIQIL IOPIPDII 

The project; p:ropc■u a sot reduced CJ'C 1:eohnOl09'Y'. Tl'l.1• 1• well 
proven in• qeneric ••n••• having :been ueed in panel ncduction 
in Europe and eleewbere since lPIP / 1990, 

JelllPN DOI IIIIHIICW 

IPl'UBW.,....,Nc IIIJIII 

The praj.et, When 11\IPlUented, Will result in t.h• ■aviQCJ or CJ'C 
11 of 80 te in 1993, 6D te in 1994 and 85 te in 1995, Not:• -
eav1n9 1• not 200 t• per year•• liated in tab1• 2. 

e1nn r11vu 

MIi IUIQHNIIII 
A major point to be olaritied in the need to purchaae 2 on••it• 
roa• al\d epray1n9 ma@in•• at a ooat ot soo,ooo mm<• 90,00o), 
There are euppoaedly need-4 to •1111prove or1qina1 work 
condition•". Tbe relavanG)' to panel pr~uotion eh.ould :t>• 
inveatigatd ~•tore 1:1:inde are ie■ued. 

See qeneral comment on incre..ntal operatin9 ooata. 

.. 
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ZJIXttU: IV lltlfTJ:Q DAIOU 

BICODll!Pl:'?Jmr 

ULIYMPX MP IPRAPIQY or ZRQPHl!JQM 

umqr;rs1t, emame•• 
'l'Jl.e p;r:o'.fect. pr9poaea a !SDI reduced CFC 11 tint •t•p on t:h• path 
to complete ere r1t11oval. 'l'h1• t.echnoloqy 1• well proven, having 
1'••n u11ed in panel production in Europe &nd •l■-here •inc:• l!UH1 
/ 1!11'10. 

Th• diawaaion on ■ub••~•nt •tep■, although out■id• th• •cope 
ct the eurre.nt pr<:1:l ■ct, involve■ HCFC 123. a.cause of toxicollllff 
reaulte, thi■ opti<:1n llhOU.ld no lon9er ~• oon■id■rad, The bth•r 
route, KCP<l 141b, i■ bein9 toll,QWed in develc»ed oount.ri••· t~ 
1a noted. 1::1'1.at 1:.h•r• ar• ••Zet.y / ~la11QllaD111ty equipment 11\0lu,ed 
Which aho,ild be a~te to u■e with HCPC 141b, 

YIIOU DOY IIDNIJJCI 

Nona. 

IIIIIOtdln&L JMJIII 
The implementation of 'l:hi■ t;echJ\Ology will result in a raduction 
in the uae of CFC 11 ct 100 ta per year, Not• - thi• i• not 400 
t• per :re-•• li■t.4 in table 2. 

11:0U IIIPII 

None in the SOI reduction project provided an ade~t• traininv 
prQ9.J!'IIJIIIIUI 1• 1n »l•c•• 

9917 IUIP't&fDlt• 
••• general oo-.nt on incrnental operating coat:a -.n4 tunu cor 
toreiqn experu. 

.. 
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Th• •quipnnt p:opoeed 1■ relevant and th• price ot $ 90,000 
quote<S fOl" ttie cannon d1epena1ntJ 111ac:hina 1• in lina .witll tha 
nviewar'11 experiam:•. Tha coat.■ :tor t.rial pt."O<SUC1:1cm abo\l.ld be 
:w:ther 1nv••t19a~, • 

QUD 

.. 
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IIP'MIXM PUJl!V4'91 DQTOJII 

u,,,,,,.,,,10, 

MLIYIICX MP IPJIODOJ QI JJgglDTtQM 
Concise. Hawevez:, not: clur hew capital eoat• total t:o $ 3:n, !!OD 
and mer• d•tail on purebaaed •~ipi11ent c08t■• 

Tl9U191# IADPDII 

'l'he pro:jact follow■ th• guideJ.ines 9iven in 1:h• dratt policy 
dOOWlltll'lt "Snort - medi1.111 term policy cm th■ redllction ot tho u­
or ODS 1n retri9erator &l'ld tr-••r insulation toa11". Th• 
prc,poad sot reducaa CFC ll t.clmol09Y i■ wall pr-.n, 

Lllffll UAJC IIUIZIIOI 

None. 

P'fJ:IQDIBIL ;UJ11 

The impl ... nt!.ation ot this tftlbnol09Y will Nault in a reduction 
ot' 100 ta of ere 11 ~r y .. r. Neat• - i:hia is not 300 ta per year 
•• liated in tal>1• 2. 

OIUI IIIRII 
Nona. 

MIT JIUIAVYIIIII 
••• 'iJ•Mr&l o-.nu on inar-nt■l operatinq 00■1:a and ~n•e■ 
t'or toreiqn e,cJMtt'1UI. 

Th• equipillOt list'ia relevant. 

&flR 

The content ot CJ'<: 11 in "old iaaterial" ••••• hifh at i7,. Th• 
foam uae4 per oabinet ia h19h at 10 kg, 

.. 
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IU!IJ CPIII) un:11PN1 •ISTPBX 

Blsm«MIYPl'J!l!:01 

IUiLl!'IMCY IMP IDIAP•ex 91 '01 l:tfJ'OPMIIJQM 

Good. 

IICDZCIL IOPIP#III 
,z:he prc:jeot follow■ th• guideline■ given 1n th• d.roft policy­
document •short-medium tan policy on the r..iuction of th■ u■■ 
of ODS in refrigerator and freezer in■ulatinq toea11 • 'l'h• 
propoaad 501 ~•duo■d ere 11 t•chnolo91 1• wall provan, 

LMIOQ PION IRll,JPQI 

Non■, 

11'11Ml"PI» ZIIPII 
The impl-•ntation ot this technology will re■ult in a reduction 
of 155 t• of ere 11 over 3 y.■r• or 1, t.e in a full year. Not.• -
this ia not 155 te per year•• li■ted in tabla 2. 

IV!U JIIVII 

Non• 

SPIT IPDPl&NOII 
••e general oo-el'lt■ an inoramantal oi:,erating coats and expene•• 
tor rorei9n ■11:p■rt■ • 

Th■ equipment 11■tad tor purcba■e i■ relevant an4 prio■■ are 
reaaonabla, 

ODIi 

None, 

► 
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PPPPl9 BIZBXGIIMOI DSnOII 

MQ9MD!!PUZOW 

PlitlYM9J' MR IPIQPIPX s>• IMrrDl'IIPM 
Th• projaot i■ a0111PleX to ro11ow. :tt i• not olear how th• 
~or.i(lft c::ap11:.a1 1110■1:. •1101mt• to $ 1112, 900, to11a1 intand'ld fo;-eign 
P11roha••• uicunt to$ 101,000 - i■ th■ d1ft•r•noe, in pan, du■ 
to fund■ to v1■1t foreign faatoriu? 

US!FFNlilr IPCl!M!II 
The pn>jeot follow■~• ._uid■lin•• given in 1Jl■ l\lraft policy 
docw111mt "Shcn:1::...-d;l.ua t•= policy on t:be r■csuction ot ttt.. uae 
of ODI in refrigerator and fr••••r 1n■ulatil\9 ~o-u. 

'th• propc,•ad Solt recluoed CIPC 11 taonnoloqy ia n11 pnwen. :it 
i■ noted that t.hi■ will be applied in a pha■ed aariner, ■tartln~ 
Vi1:h on• lin• U.VU\IJ 42 t■ Of CFC ll in 1,93, Jl'ot• - t.hil 1• no<. 
420 t■ per ~•r •• l1■ted in tel• a. 

YIIOYI ZION WIDBIIGI 

AYIB?PIUTIJt %11111 
TM ere 11 ■avll4 will incr•••• to 214 ta by 199~. 

IVITT 
None p:-ovid .. t:nat an adeqwat• traittil\9 prO<JralUI■ 1• in p1aoe. 

'101Z 11Dot¥Dil11 
8•• general CCllmMnt■ on inorea■ntal operating coat■. Th• n••d 
for n- mould■ •hould be investigated, 

9'1'118 

'l"O th• r•viewer•• knowledqe much ot Qingdao•• kl'll :I. ■ ii.pc,:i:t■d 11mi 
not auppliecl by Yant•i• 

.. 
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uane ww, IIDJIIM'l'U DA191X 

IICOINIPPVJOM 

'l'h• project i■ ■upported. 'l'h■l:'■ ■hCNld, however, l:ia further 
d■tail.ed. ■erut1ny of the expenditure iteu list:-4 under the <::o■t 
■ttsotiveneaa hNGing, 

BIJ+IDl8!X MP MIODICX Al IV IRQ1¥1!19¥ 

More :l.nformetion on major e:1ep4tnditur■ items n■ce■aary to canction 
individual it••• 

!IGD!Slill IAPIRDII 
Thlt project follow■ the guideline■ give 1n 1:h■ draft policy 
dOCNlll•nt *lhort-■diua tan polioy en tll■ reduction Of tb• u■• 
ot ODS in :r■f'riqel:'ator an4 fre■a■r :l.nau1atin9 toe.a•. Th■ 
oonv■t'sion to reduced CFC 1.2. teobnolOQY tharaby aavin~ !lot of CPC 
11 uaed :I.a now vell proven. 

W'IIOII DOM IIJDIQQI 
l!'or lMjo:r it-■ thez-■ ■11oul<l be oopiaa of quotation• attached. to 
th• ■PPlicat:l.on, 

IV'!P9P!!Tllt IIIRII 

IIZUY IIIPII 
There ahoulO. Jse peviaiaft tor «de4:11ate training in t:he u■• of new 
.q,.11paent. 

go1, IRIDIYUifl 
••• 9"en■ral -.nt on inciremental opera.tin; c=oat■ and on 
exp.nae■ for fONi'!JJ\ toaa apaoial.iat■ , 

The purcm-• of a high praaaure dial)fiU!in,;r -Clbine ror 
deve1opm•nt pu¥po■•• ia •"'1>0:rted l:lut the coat e•ti1ULt■ of $ 
200,000 Should~. queried, Th• output level Of 100 1/Dll ·­
to l:la more than 1.d•ill•te. Baeio high prtlll■ltttl di■penain,;r 
,tqU.ipaent prio- •re in 'the ranr• $100,000 to 120,000. 
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0·11, 

Nona 

.. .. 


