
United Nations 
Environment 
Programme 

Executive Committee of the 
Interim Multilateral Fund for the 
Implementation of the Montreal Protocol 

Eighth Meeting 
Montreal, 19-21 October 1992 

Distr. 
LIMITED 

UNEP/OzL.Pro/ExCom/8/19 
23 September 1992 

ORIGINAL: ENGLISH 

PROJECT PROPOSAL: CHINA 

This document consists of: 

a) Letter from the Government of China; 

b) Nanjing Refrigerator General Works Conversion to HCFC-22 Compressors 
Financial Appraisal Summary; 

c) Feasibility Report on Substitution Project and Technical Reform of Small 
Semi-hermetic Refrigerator Compressors; 

d) Project Pre-Appraisal Document (prepared by the World Bank). 



NOTE FROM THE FUND SECRETARIAT 

This project proposal was sent directly by the Government of China for consideration by 
the Executive Committee at its eighth meeting. 

The Government of China requested that the World Bank be the implementing agency for 
the project. This request was communicated to the World Bank along with copies of the 
documents submitted to the Fund Secretariat by the Government of China. 

The World Bank responded positively to the decision of the Government of China and 
subsequently submitted a project pre-appraisal report to the Secretariat which is included in this 
document. 

Consequently, the document being submitted consists of: 

• Letter from the Government of China 

• Nanjing Refrigerator General Works Conversion to HCFC-22 Compressors Financial 
Appraisal Summary, prepared by the Government of China 

• Feasibility Report on Substitution Project and Technical Reform of Small 
Semi-hermetic Refrigerator Compressors, prepared by the Government of China 

• Project Pre-Appraisal Document, prepared by the World Bank. 
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NATIONAL fi:l'l'VIRONMEN'J'AL PROTECTION AGENCY 

NO. 115. XJZHIMm,NEl NANXJAOJIE 
Bl!UNG 100035 
THI! PEOPLE'S REPUl!LlC OF CHINA 

Dr.Omar E. El-Arini 
Chief Officer 
Interim Multilateral Fund 

TEL,601119S,602~S53 
Tfil.EX,222369 N:EPA CN 
FAX,6011194 

For the Implementation of the Montr<>,il Protocol 

Aug.31,1992 

Dear Dr. Omar E. El-Arlni, 

We have completed the Feasibility Stt1::ly and Apprais.al Reports of 
Nanjing HCFC-22 Project. which is id,rnt i fied by foreign expert and 
in compliance with Chinese Country Pro~ram. But the World Bank 
has deffered this pr,;,ject from t.he Fi ,-,;it batch of investment 
projects. Hr. Brown from World Bank lc'Xpl'!.ined the impossibility to 
include this pro,je,ct in t.hP. first batch of the projects from the 
Bank asrect. 

As you may know that thP. refrigeration sect.or in China is growinf,t 
very fa.st now. We do think that. U,~ HCFC-22 • project is a very 
important transitional substitution in thjs area. It could reduce 
a larg" amount of' C:l>C:-1 2 substantially in ·1.he ·near future in China 
refrigeration sector. 

Enclosed pl"""" find the Feasibility Study Report and Appraisal 
Report of Nanjing HCFC-22 Project, Plei<se summit it to MPEC fol-" 
consideration and approval. We hr,p,, ynn could help us to arrange 
this prnjc,ct lo be included into Uw first investment projects of 
World Bank, 

Thank you very much for your attenti,:.r,. 

Best regards. 

Sincerely. 

War;g Vangzu 
Peputy Administor 
NEPA 



NANJING REFRIGERATOR GENERAL WORKS 

CONVERSION TO HCFC-22 COMPRESSORS 

FINANCIAL APPRAISAL SUMMARY 

CHINA INVESTMENT BANK 

llANGSUBRANCH,NANJINGBRANCH 

JUL. 1992. 



1. COUNTRY: 
P.R. CHINA 

2. PROJECT TITLE: 
NANJING CONVERSION TO HCFC-22 COMPRESSORS 

3. SECTOR COVERED: 
REFRIGERATION FREEZING INSTALLATION 

4. ODS CONSl3MPI'ION IN SECTOR: 
4,000 TONS CFC-12 IN 1991 

5. PROJECT IMPACT: 
Nanjing Refrigerator General works released 200 tons of CFC-12 in CFC compressor 

production in 1991. According to the annual production increase rate of 25%, the output of 
CFC refrigerating compressor will be 12,000 by the end of 1995, under the production without 
the project. The CFC-12 released will be 300 tons. The construction duration of the project 
will be 3 years. The output of production in the fourth year v..ill reach its full capacity of 
12,000 compressors, phasing out 300 tons of CFC-12, ODP phased out will be 300 tons, after 
the factory use HCFC-22 instead of CFC-12. 

6. 

7. 

8. 

PROJECT DURATION: 

PROJECT ECONOMIC LIFE: 

TOTAL PROJECT COST: 

INVESTMENT COST 

LOCAL FOREIGN 
(THOUSAND THOUSAND 

R.M.B) U.S.D. 

INCREMENTAL COST . 1695.1 

OTHERS 9256.7 259.5 

9. TOTAL PROPOSED OTS FUJ\'l)ING 

10. Th-IPLEMENTING R"iTERPRISE: 
The Nanjing Refrigerator General works. 

3 years 

10 years 

21,666.3 thousand yuan R.M.B. 

INCREMENTAL OPERATING 
COST 

LOCAL FOREIGN COST 
(THOUSAND THOUSAND 

U.S.D.) U.S.D. 

301.7 . 

- -

1,996.8 thousand U.S.D. 

CO-OPERA TOR: The Hefei General Machinery Research Institute of MMEI. 
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11. CO-ORDINATING MINlSTRY: 
The third Equipment Bureau. Ministry of Machinery and Electronics Industry (MMEI). 

12. PROJECT Sm-Th-IARY: 
The project will phase out the compressors which use CFC-12 as refrigerant in small 

semi-hermetic compressor production in Nanjing Refrigerator General Works. Instead of using 
HCFC-22 in new compressor production. The project also includes a CFC compressor 
processing line modification. When the annual output of compressor reaches 12,000 
300 tons of CFC-12 will be reduced, i.e., the ODP value is 300 tons. 

Nanjing Conversion to HCFC-22 compressors is the first project in MME!, and listed 
as one of the priority projects under the support of UNDP (project no:R3). 

13. PROJECT OBJECTIVES 
(1) To import and master the advanced commercially certified compressor production 

technology, and phase-out CFC-12 consumption in production of small semi-hermetic 
compressors at the Nanjing Refrigerator General Works by converting the production line to 
HCFC-22 compressors. The Nanjing Factory will work with the HeFei Institute to redesign its 
small CFC-12 compressors to use HCFC-22. 

(2) To modify existing processing line and testing line and increase output of 
production to 12,000 per year, under the financial support of WB. The factory will phase out 
300 tons of CFC-12 every year since the fourth year under the full capacity of production. (ODP 
value 300 tons.) 

(3) To popularize the substitute technology to other enterprises (including Commercial 
Ministry's enterprise). 

14. SECTOR BACKGROl.JND 
There are more than 100 enterprises producing 1-5 KW small refrigerating compressor 

in P.R. China. The production capacity is more than 250,000, actual production more than 
100,000 per year. The total CFC-12 released in 1991 was more than 4,000 tons, it's 
equivalence ODP is also 4,000 tons and it will reach 11,660 tons in 1995 (estimated). 

15. ENTERPRISE BACKGROl.JND 
Nanjing Refrigerator General works is one of the biggest enterprises which produce 

semi-hermetic refrigerate compressor in lv!MEI, it's production capacity is 18,000 per year, 
including 5,000 sets of 1-5 KW compressor which occupy 5-10% of the domestic market. 
Nanjing conversion to HCFC-22 compressors is recommended by UNDP. The project 
technology is widely used in advanced countries. Nanjing Factory will seek technology sources 
abroad for its new small HCFC-22 compressors. For this project the Nanjing factory will work 
with the Hefei Institute to redesign its small semi-hermetic CFC-12 compressor to use with 
HCFC-22. 

All the HCFC-22 compressors are for local market. 
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16. PROJECT IMPLEMENT PLA,'I 
To finalize the HCFC-22 compressor design in the first year of the project 

implementation, Nanjing factory will import technology from abroad for its new small HCFC-22 
compressors, meanwhile modify the existing production line and finish its modification in the 
third ye.II and increase its output to full production in the fourth year. 

17. CONVERSION TECHNOLOGY 
To use HFC-134a instead of CFC-12 as refrigerant have been successed in domestic 

refrigerator compressor production, but it has not yet used in 1-SKW low temp. small 
compressor production. There are still a lot of difficulties in l-5KW compressor production 
which use R717 as refrigerant. 

HCFC-22 used in 1-SKW compressor production is widely used in advanced countries, 
its technology has been already commercially certified, in addition, it should be pointed out that 
China CP already spend 9,150,000 dollars to modify a CFC-12 production line, make it produce 
HCFC-22, it will produce 5,000 tons of HCFC-22 per ye.II. The line is in Jinang, the project 
of HCFC-22 is approved by UNDP working group in 1991 and 1992. So the Nanjing 
conversion to HCFC-22 compressors is the most feasible one. 

18. PROJECT COST 
The total project investment is 22,715.6 thousand R.M.B. yuan. under the condition that 

all the WB fundings are loan, including 2,139.1 thousand U.S. dollars, and 10,950.8 thousand 
R.M.B. yuan. 

Of total project cost, fixed assets is 21,021.6thousand R.M.B. yuan, net working capital 
requirement is 1,694 thousand R.M.B. yuan. 

In fixed assets in investment WB provides Foreign Exchange of 1,695.1 thousand U.S. 
dollars, domestic bank 8,400 thousand yuan, factory self-raised 444 thousand U.S. dollars, and 
856.7 thousand R.M.B. yuan so the total non-WB investment should be 11,698.5 thousand 
R.M.B. yuan and 444 thousand U.S. dollars. According to WB pre-appraisal mission, 
1,694 thousand R.M.B. yuan, the net working capital requirement based on annual net operating 
cost, which are discounted at 12 % in project duration, also provided by WB. 

From above mentioned, WB total investment should be 1,695.1 thousand U.S. dollars 
and 1,694 thousand R.M.B. yuan calculating on the official exchange rate 1 dollar for 
5.5 R.M.B., it should be 11,017.05 thousand yuan R.M.B. which takes 48.5% of total project 
investment. 

19. FINA.NCL\L RATE OF RETURN (FRR) 
According to the calculation, the Financial rate of return of the project is 2.20% and is 

much lower than the standard FRR of 12 % proposed by the WB. 

20. PROJECT ECONOMIC RATE OF RETURN 
According to the calculation and comparison, the project economic rate of return is 

3.44 % , and is a little bit higher than FRR. 
This is because CFC-12 have been obsoleted abroad gradually, while HCFC-22 products 
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are in popular, so the economic price of former is much lower than that of latter, moreover, in 
economic analysis, taking no account of sales tax is another factor. 

ERR is higher than FRR which accounts for the social benefit is much higher than the 
factory's benefit, it has little financial advantage for factory to use HCFC-22 instead of CFC-12 
as refrigerant in compressor production, therefore WB provides financial aid for the project is 
necessary. 

21. ENTERPRISE FINANCE CONDITION: 
In 1991, the factory's net profit is 1,581 thousand R.M.B. yuan. but the factor has to 

repay 12,000 thousand loan in coming years. So if WB loan portion is higher, it \1till affect the 
factory's ability to repay the loan. 

The project FRR will be l L96% if the proportion of grant and loan is 75 :25, there will 
be no problem for factory to repay the loan within the project duration. 

22. FINANCING PLAN: 
WB's proportion of financial support should be 75:25, in order to keep the project FRR 

at 12 % , then the interest of project investment channelled by WB reduced, which will affect the 
factory fixed assets value and net operating cost and amount of working capital. 

The total project investment cost is 21,666.3 thousand R.M.B. yuan, of which, the 
project fixed assets investment is 20,006.9 thousand R.M.B., net working capital is 
1,659.4 thousand R.M.B. WB provides 1,695.1 thousand U.S. dollars for appropriate expense 
of fixed assets, 1,659.4 thousand R.M.B. yuan for the project net working capital. 

The amount of loan by domestic bank will remain as 8,400 thousand R.M.B., factory 
self-raised fund will be 259 .5 thousand dollars and 856. 7 thousand R.M.B. 

WB's amounts of grant and non-grant are as follows: 

FIXED ASSETS NET WORKING CAPITAL 
thousand U.S.D. thousand R.M.B. 

Total 1,695.1 1,659.4 

Grant 1,271.3 1,244.55 

Loan 423.8 414.9 

Foreign exchange rate: 
1 dollar == 5.5 R.M.B. yuan 
WB total investment should be 1,996.9 thousand U.S. dollars (inciuding: 

1,497.6 thousand dollars grant, 499.2 thousand dollars loan). 
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23. U1'TI ABATEMENT COST 
(1) The project total investment loaned fully by WB will be 22,715.6 thousand R.M.B., 

calculating on the investment recovery factory of 10%. The project economic life of 10 years. 

C(F) = 3,696.86 thousand R.M.B. yuan 
OC = 2,474.19 thousand R.M.B. yuan 
OS = 4,864.8 thousand R.M.B. yuan 

C{F) + <QC -OS} 
UAC - ODS 

= 3,696.86 + 2,474.19 - 4,864.8 
300 

= 4.354RMB yuan/kg = 0.792 Dollar/kg 

(2) When proportion of grant and non-grant is provided by WB at 75%:25%, the 
project total investment will be 21,666.3 thousand R.M.B. yuan, calculating on the investment 
recovery factor of 10 % and the project economic life of l O years. 

C(F) = 3,526.09 thousand R.M.B. yuan 
OC = 2,425.49 thousand R.M.B. yuan 
OS = 4,864.8 thousand R.M.B. yuan 

3.526.09 + 2,425.49 - 4,864.8 
UAC - 300 

= 3.623 RMB yuan/kg 
= 0.658 Dollar/kg 

The unit abatement cost is lower, it accounts for the project is feasible. 



Feasibility on substitution project and 

... " • C ~ 11 • , t' (' • .echn1ca1 reroi-rn or sn1~ serr11-ner:ne.1c rernge-

:rate compressor 

X anji."'l.g Rei'rige:rator Gerer" 1 wor'.,:,g,Cb.i."la 
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- 7 -



l.3 ')pe! a tor !..--:. chie.:: NRG\V 

T • • 1M w· • • ec!U'_1ca_ • an.ager: a."lg zn.en-n.ong 

1.4 Coopeator: Gene'.!1ll Mar1i"!e:ry Reses.:re:1 Institute 

:.1inis;::-y of -:Via;':line::-y and Electuonics Iniustry, 

Marage:r-: v.· ang cna.n.---qln 

1.5 

-hui 

~u,...~..;o~ O="~ i 7 <>t1·on· 3+'\, 'l='-nc" o~ '" ,,c E. I ,_, !"',_;;..,.._ .,. ,.~....__;......,_,. .:. · l.-... .,_•..1._u., _ _. ... _¥1,-'rl . . 

Supe!. v lsor: Z'nao y,.i-xia 

Editor: Y '.l. huo--yu ... "l. Ju :.na:ig zhao-

1.7 Brie£' I'"sr.!"Oduction 

Ozone lage:- protecation LS one of the i.mporta.'l.t 

e::i;c0::une::i.tal wcrks of the world. Orge:lizaed by UXEP, 

-:V1cnt:real a:n:i vie1"..na protocols were signed intenationally. 

Cb.i.,a Gove!!lllle:it also signed the protocois in. 1989 a.."ld 



and .::nally s~JP ozone cc::-..5umJ:-

tlOn 

.t e: 

cotn?Yessor ~reduction line reform and. technical subs:i:.:itic:~ 

project is the first one in :MMEI, 

C'>ina is the most population country m fue work .. 

Refr:ge::-ate ec:_upr::ients 3.!'e abundantcy used in differe:t: :.ine; 

of life with de,:eloping of the economicale ::ofo:rm I:!',.: 

production inc-easb.g,People ' s life 1evel raising, especially 

for A ug::::iculture, t=ansport, scientific 

.se:rrch,:cm:nel'cial :;e?vices. ;;{arket ri""""'and more e.nd more 

it u.se CFC--12 as l'efrige!"a.'lt. It is a mairs serious leakage. 

Acco,di.'l.s to the statistic.:nore than 110 factories p:r-o::l.uce 1 

-5Kw cor::ip::-essor wit::l.in C'nina,the prociuction capacity is 

oore than 25 million sets. Actu .. ?Sl productes l!! put at 10 

cillion .;ire year/Ser::i.i-::erI:1.etic tyl}e in 30% , OQen ty11e 

in 70% ). Tb.e CFC--12 re:rige..-..mt discha.-..geci. amount is 46 



hu.r::iG.Ted tones the a.::nou.'1.t o.: CFCs will be inC!'easi-:of 

rapidly i:!1 ne::i..::- .:ut:.:.::-,s; :t :i.o close cont=-ol action was take:::i 

C7C s inc::ease :n t::e atcme:.,plJ.e!'ic. 

rer"f"ige;;ant in dcoestic-made rC.::ige!"atc:r car al!"---ccnu-

itio:-ie:cs ,but it is :1ct a :i:ractical wav to use it in 1 to 5Kw . . 

3mall sem:-he!"::letic ccmpresscr p!'Odu:tic;:i and it i::: aiso a 

technical problem to 1.l3e R717 i!lstead o: CFC-12. 

HCFC-22 used as r-"..ieigerant for 1 :o 5Kw compressor 

technique is a.iready abu:z:dantly used h the advanced 

tcc:i!l.i.a.ue a!ld commercial way. So the aim of the substi­

tutio!l project is that to use HCFC-22 instead of CFC-12 

u3ed in 1 to 5Kw compressore. 

75% of ~he factories which ;J!'Oduce 1 to 5Kw ::::!!lp::-esso!' 

' ' 1 ' • • "~.f''ET 2-trf " ., ' M''C a=e unc.er tne eaa.sru;; 01 1v.1....v.:. -· o-;o or 1t U..."laer .;. ... v.1 •~ 

).,[\!EI and '.YfMC ag:!'.'eed to take N"RGW. aB a domon..st:rator 

i:i. CFC-12 substitution project. 1--i"RG\V will share the 

tech!l.i.a]J.e v,it;i other fadto:ies witb.in Cbi.'la. When the 

project complete. 

1.7.1 Import the COI!ll!le:rcial identified technique from 

-_lQ -



.::d·;a.--i.cec. co...:.::.=ies a:::i.d apply it i:::i. di.r:iestic coopressor 

product:.on ,!'edesiiP- the comp!'esso!' w"::uc;:i. use CFC-12 as 

ref::.-ige::-1-"lt, ·.u;e B:CFC-22 instead. 

1.7.2 Tec:i..,ically refc.:-m the existing p::oduction lb.es 

2:::1c test devic;;s with :he :ma:::cial su-pi;ior: .;.on :he World 

;:io::-cessi-: l:.ne. Reduce CFC-12 300 ~ones pe!' year. 

Sh.a::-e the substitution techr.ia_µe with other 

facto!'ies within China t:rain the experts a:::i.d workers for 

.small semi-he:!:metic refrigerate compressor ' s design, 

I:la..'lufuetu.re and ::na.i.ntenance. 

1.7.4 

Total invest 

L'lc:::emental cost 

::V1ultilateral Fund: 191:000 U.S.D 

Cou.:ite:-part loa:i: 9110600 R.M.P 

2. Zero-state of :t\'RGW 

2.1 Factory presant condition. 

Xanji.::lg Refr:ige..-..ator General Works is one of 14 

important refr:igerathig factories in China. It is under the 

leadship of M.\1:EL It is a pointed factory to produce 

semi-hennetice refrhre:rating compressor. It ' s location is 

r 
! 
t 

' 

r 



r::illior.. r::i.' ,hu:fc.i."1~ a:-ea ls 6.99 million I:l' capital a.sseta 3361 

• • ,. ' ' -, 3 • - illi" .,..,. l 1 ' .spa,il.Sn :;~r::;· mec.ru. 1ne .• o, 1 m on .n.ca. 1 n capaccty 

:-eplace i".!lpo:rt c:::.e. ).7.G'N also er,,o::-t prcduccS to mere 

than 24 countries. Its :g0t geed :e;mtation wif:ti.'l. China a::1.d 

abroad. 

Tu. t2::.e peiod of sixt:'.1-five year pla."l,).':RG\V imponted a 

facial-ie,L c'i:.cha:::.ger proc.uc:;ior.. 1::ie from OAK.U.E .. ~ 

b.eat-exc:1ange rate inere!i.Se 20%. Tube-sb.ell heat-exch­

anger use ne\,·ly developed techniq_ue DAE.DAC. b.eat-exch­

a...'lge rate :.ncrease a'::ic".lt 15 to 30%. The product resulted in 

good quality a::ic. !'eliable .::,e:!'.:o:rmance. 

2.2.1 11'anufactu:red Qrod:uct const:ru.ction. 

NRGW major products is semi-::ie?metic compressor air 

-condition equipment.;, reh-igerate tr!tlta, chlJle:rs and conde­

nsing '.L"lits also the deb.Ul!lidifJP!'. The Semi-hermetic 

refrigerating compressor ca."1 be devided into two parts, one 



3to1"3.ge use,oe pi"':'}ose o:' th.e S"".:.bstit1.te 1-'!-ojet is to mod.icy 

otlle:: is ::J / B ?..nd Big---4 

• ., • • -· -...K r •• • .,.,,.;.;.,.,,_tu·.,.,,,. ·+~ ::::1atc.:i.ec.: wr::.::. ::. , .n, .., :emp. conwnc::-!., ---,,'"'-~ -= u."'ll...,. 

Debu.midFie:: can be devided into ::;:::::ma'. type md :empering 

-up and ciov.":l type. Advcenced CT debumid.ifier can auto 

tempen::ig-up !!11:i ciov,r.:i. cont!'olled by set-poi.."lt by differ-

ent c.eg:-ee 'Ji: iumic. and cie:::rei :::io~ ... :-:-RGW cooperated 

v,it":i. Ca.--,.atal cor:ips.ny produce " Special air-conditioner 

for computer roo:::i" in 199:.. 

2.'.:!.2 Fact::iry production capacity. 

Tn" p!'Od;1ctio!l. ca.pacit:,, of small semi-hen:netic 

::ef::'ige::-ee;;ing ccmpressar in :\'RGW IS 18000 per ye!U'. 

(include 1 to 5 Kw seies 7000 sets, D / B 11000 setB) 

The factory has 3 production line, one agsenbly line, 

one washing iL"le anci a pai.--,.t li.--,.e, 425 machineries in total, 

19 big machines. One C).C,,,f and so on. 

2.3 0::-ganiza.tion state of production. 



2.3.1 ::Vfec::1a:iiso cf c::-ganization a:!l.d production. 

)..'RG\V ,;ias two sc::1 br:i.::icb.es one ai=-conc.itic::i.e!" 

.:t;~nec1t, one instit'..:te. One re!::-ige-:ite techical .sc!lool, 

ten -;vorks!lops wo:rke::s a=; 2141 b :otal~ engb.eers 286. it-i.E 

Relation.s~ip betwee11 ~rtG\V exec--Jt::ve organization ~ 

Factory Director 

l.Technical Di:rector 3.E::ceeutive Director 4..Dil'ecto~ ' • office 

Chief enginee' office PToduction 9lan cf:':ce Labour oiiice 

P.5e1U'ch inatit:i.u, Supply office Ed'.lcation office 

Quality inspect center Maintenance office Secu,-ity office 

Pn:x:ess A ... -'; office 

Ins]1ection office 

Devices office 

Secu:rity and envi:ron- Build office 

ment office 

Comi,resaor Branch 

Second Branch 

Wor'<shops 

Labou.,- aeYice office 

o.Salirut office 

6.Finacial office 

7.Exeeutive eontro; 

and TQC office 



2.8.2 :..abo:l!'-~:J~e con.stuction. 

D ~ ~ • ts3 ,-,.,r~n~ ,...,...,...., '?"! -n .., v ....... v-~ '•- ,....,...,!.l.!lta!l . 

1iai::i. r:i.anu.factu...--ed. prod.uct.s are 1903 s::ts in 1991 

include ""3 '' ili-condition units. De!:1.ur:J.ifie:: 233 sets 

:refrigerating ·..:::rita 899 aets. man:ifactu.red p::oducts value is 

37843 ""i]1i()n yuan R.:M.B. Saling profit 4204 million yuan. 

Fi...--i.ane::al state of:\'RG\V. 

Financial control mech..'lism. 

Chief .:.ccounta!lt is the factory manager ' s assistant 

and adviser. \V";10 JS c!:1.arge of financial income and 

ex!la11..sion, repost 

Content of fmaacial control. 

1. 

s10n. 

L, c::iarge of production cost,i.c,vest :'und and expe:n-

2. Reasonably arrange a.c-id supe::v1se the usage of 

i:,vest fund assets a.-id production cost. 

3. Regulate cash expansion a.--i.d dispatch.. 
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.,...,,,,n 
-J.~-

~---0-0"1"'1,..0 --p __ ... _, __ ..., 

::ate cnr::.pressor prociuc:ion aE above .::1entioned "'.\'RG\V is 

factories within c:.,1:n.a Yr~::J.e:i tie :,roj ect cor:::plete. 

::\1arket :o:recast J;; p::oduction design. 

3.1 l\1asket demand. 

100 million small semi-hermetic compressor will be 

need evezy year,mainly used in small rei':!.-igerting equipoenr.s 

d h . . ., . . - . an .stor:i.ge ouse, ac.v"'nce::. w1t.n ::.eveaapment 01 ecor:.on.!c 

ra:orm and peo-gle ' s life level raise .. re'-:ie:ratin,;i; 2a_uipt are 

abundantly used in tle.f:ferent lines of lFe according to G.e 

:::ia:rket investigation and ::\-LvfEI ,tatistic.oasket deoanc. l0 

million sets pe:!' year, By tb.e end of 2C-OO, it w~l be :."l.C!ea.:ed 

to 16 million sets. 

3.2 Production design. 

The pu...'"}Jose of :,,DAEI and lvf:i1C to choose :>.'"RG\V as a 

demonstrator in aubstitu.tion p::ojest is to ruduce :.:ivest ::-;•'.!:.s 

a..11d result in good envirom::lental efective. Acco!'tling to 

CFC s reducing plan of )rfont:eal Pootocal and Vie-L"19. 



Protocal a."l.c. the ;iresa...-1t conditicn oi ::-lRGW., it is a cleve:: 

DEcision to cb.co.se >.'RG\V a; a c.eno:1.St:rator. Whe:: t:.:: 

project cocplete, )/RG1N ' 3 production capacity will be 

120GO aeta pe~ yes:: i:i that case,it can reducbg CFCs ae~ .. 

ou.s leakage, oa.,'.l.:'act·.i.:e:i ;;,:-oduct.; wili cccu.iy 10% of the 

market de!:la:id. XRGW takes 2FL5134.i-t..-S.0 ser:ii-ne::r:i-

etic as rep:resentive ;,roC:..ict :edesip it, make it suitabie 

HCFC-22. 

output I es.ell aet ' Whole year I 

B.efrigerat.! : I Refrigeratci Total I Output per yell.:l :s' et . rprice Type I ' I ' . • i 
capacii,, ' ,.ei;rln &Ml! Capacitv , we:_Jlnt : value 

I -- -- -- I 
' - : - -

I 
I 

' ' I 
' ; 
' 

l (JCW) ' (Xi) ' ' (10• Kw) ; ~T) I 10- R.\13 ! i I ' 
i ! I 

' l ' ' ! 
2FL5B 12000 S.32 78 I 2100 I 9.SS 

44A-3.0 
i j 
I 

4. Main material supply and Powe.r facilities. 

4.1 Main material supply. 

-- 17 • 

i 
' ' I ' I I 

1936 i 2520 

I i I 



Some of the mate.."'1.al are from Gove:r::-..me::;.t ,include 

steel..woc:L. ;oal._ others from .su1t.;?lie:r .. comJ?:resso:r 5-;;?are--J?­

a.."'ts ."rom ;upplie:r a:re ::iotor, piston, pin, pusb., crankaha.ft 

4.2 P:we::- fac:lities. 

4.2.1 'Nater-L"llet 

\V 1ter-s-upply .sou::-ce cram city water-plant, inlet 

water-pipe iiameter 150mt:1. Water-outlet no probleo. 

4.2.2 Boiler room. 

Xewly built boiler room has t,vo 4 t/n. boilers. "vV1tich 

supply ateam fo:::- productio:i, bathroo□ and idtchen. 

4.2.3 Power supplly. 

Xewly built trar.sfomer room. has one SL7-630 / 10 

tra..-i.sformer. Power inlet clble is 10 KVA, power consump­

tion ia 1500 Kw. 

4.::.5 Ho'J.Se :oodiiication. 

Only soall pa::-ts of the nouse need rnodiiied,mast of 

tbem are ready for new machineries. 

5. Eqaipment selection. 

One of tbe important taske of tie sabstitution project is 

undertaie tecbnical re.form of the existing production and 

asseobly lfr1e, apply advanced technique in production. 



5.1 Compressor house processing. 

Buy 4 machine::y ce!"ter3,l ver::,ical g-:-:no.1ng r:iac~e 

only 7 new devices are needed. 

11 , , • 1· d • . • , valve .,:aau,,c;hL7. er cover a:1c:. 1,c::::n1:1:1.L cover proces• 

SL."1.g. 

':'ecll.nically reform 19 macb.i.:1e!"ies in orde::- to mcrease 

:processign effection. 

5.3 Compressor Spare---pa..-ts and it.s pai.7.ting. 

Increase compressor painting devices, press macni:;,P,S lS 

seta are domestic made,import 6 set.:; £:-om Awerica.Englisb..· 

Ja1tan. 

o. Environmental and Social effection. 

6.1 Brief: 

Envfron.ment vrotectian will be bette::- after the -i;;roject 

complete, )iRG\V will reduce seriow1 CFC ~ 

finally stop CFCs usage. 

6.2 Envi.."'Onmental effection. 

. . . 
1euage a:r.c 

Curre:i.t product of :\'RGW 2FL5B44A-2.2 semi-herm• 

etic re£rig:reate compressor use CFC-12 as refrigerant, It ' s 

ODP val'..le is 1.0. It ' s a material s:i.ould be reduuced and 

finally fully stopped, according to 11ontrea1 Protocal, 'Iii.e 

project is £or this purpose. HFC-134a ODP is o, but it can i.. 
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riif:lculties. HCFC-22 'a ODP iE 0.05 ·1se it izi.stead oi CFC 

-:2 is a~ceptcble a:id practi:sl b. te::21::igue and comme~ci~ 

project d-..ie t;J dii're::ent :;,b.ysical cb.a:acto::.- 0£ HCFC-22 and 

CFC-12. 

:\"RGW will coope.~te Wlt;!l Hefei General 11ac1'"llcal 

In.stit.ite in • c::.mpz-essor lesig:. with .:i.."l.ancial support :;.om 

\Vorld Bank, use HCFC-22 instead of CFC-12 and reform 

the e.x.:,,--ting production li::J.es and i."l.Spection devices, fo= 

12000 new t;,-pe .. mall sem.i-he.-metic refrierati."l.g compe::-ssor 

production line,reduce CFG-12 300 tones per year. 

6.3 Econooic effection. 

Due to HCFG-22 saling price is much higher than CFC 

-12 and comj_jressor :redesign need advanced technique a:id 

need .r:iuc:i mo::e e:q:iiwsive mate::-ial, togethe::- with depreci­

ation of the mac"in.,:-ies, all these will i::ic:::-ea.se production 

cost, the fact...ry ' .s profit will be i.,.£1:ienced as u.,dertake the 

sabstitution project. Financial suppo::-t f:rom \Vo::-ld Ban:S: is 

necessa.,ry. 

T"ne loan for technical refo..~ durb.g .seventh five year 

pla..'1 is not yet payed, together wit!l cou.'ltpart loa.ri for this 

project. It become a b.eavy burden for :'.\'RG\V. 

20 ~ 



All in all,5:na.."'1.cial 3upport is necessary for oubstii;-.1;;1c::. 

project undertaken by )."RG\V, E >."RG'W get.; iin:mciai 

si:.ppon .:com the \.Vorld Bani. lt ca::i :::-educe CFC-12 SOL 

tones pe:::- yea:::. 

7. Schedue of the project 

Project undertake::- is :'.:\"RG\.V. 

:-.'RGW cooperatea. wit::i. Hefei Gena.-s.l 11ach..,ical in­

stitute in small semi-b.e:::metic ref::igeratiL;;; compressor 

redesign. 

After the project approved by u~'DP and ::-.'RG\.V receive 

the money 

First year: 

A: 8 exper+..s will be sent to Dutch.,Am.erica a:i.d 

Snglish on the purpose of on-t;;u~-..,.-pot i.."'lvestigation. 

B: Invites speciallits from U.S.A. Copeland Co. a..d 

P:adue U::iiversity to give us leetUies en CF'C:, substi­

tution technology. 

C. Complete the work of .import technology and 

ab.sorb it a.-i.d tiy tb.e :ciew type comprersors production 

D. De.sign i;b.e process art for new type compres.sor, 

undertake the technical reform of the production line, 

Device selection and order wem 
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• 

Dutc!l t0 receive tec~ical t:a1.J.ing fo:- CFCs s""J.bsdt""J.tio:1 

work. 

i:,: b.vite s:;>ecialia t.a £:-om Dutci, Copeland Co. LO 

substitution and CFC.~ recove-

ry in Chl:i.a. 

C: Complete tecb.nical reform ior production a:.d 

equipments i.mprot a::i.d begin the installation and adjust 

productioon line. 

D. Complete trial prod'.lction and performace test.try 

our best to produce 1-5Kw compressor 500 to 1200 seta. 

Thi .. "'O. yea::A: Cc:c:iplete i:Lstallation and adjustment of 

production line and inc::-eaae production capacity to 4800 

compressors. 

B:cor::i1;11ete substit'..1tion t::aininJi. 

Fou...-th yea:r: L,.crease the production Capacity to 12000 

a:i..,.ually. 

7.3 Engineering contract and Devices buyi::i.g 

Engi.,.eering devided into two parts. One dooestic 

part,other is abroad pa..-ta do:c:iestic pa..-t include hol:lle-made 

equipme:n buying, Abroad pa:t ia ioportant machine and 
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softe -r;vare 1mpo:r!:.e, on-tile-spot investigation. I o:eig:::.. 

ex.perts giving lect:=es a:ici. eqi.;oe=.t 2:=.stallate 2-J.d adjus~. 

7.4 Trainl.-ig a:id. produc::ion.. 

7 Proa uction Drga...LLZe. 

Presant ,:\'RG\\' p:-oduction Org:0 ~;ze. .:.:i.d. cc::t=ol gystem 

is enough, no roo:-e workers are needeC:.. 

-49 T •• 1. .~ ram1ng. 

:-.'RGW need training 3ocie worKers and e:i.:.pe...'i.s for 

substitution project. 

8. L'lvest General Estimate. 

'Ihe ir.vestment of the project is about ;.94.4 million U.S. 

D and 911.C6 milEo::i. R.1LB. Total in R::V1B 1953.06 million 

y-..ia..-is fore details reference to " Inveat co;;t and ex.pasion" . 

9. Economic analvse. . . 
9.1 Forecaat 

The product cost is based on wor;;:er wage controlling 

expansion, depreciation of the :t::1acn.me and capital assets, 

include base de~reciation rate 9.6% 8 re,,?airm~ cost, R.).-1.B 

loan interet.s 8.46% pe:- year. 

9.1.2 Saling profit and tax.. 

2FL5b44A-3.0 (R22) sa.J..1.m~ ~rice is 2100 "Qer set. 

9.1.3 Finoncial caab. flow analyse. 
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'N"::..en i = 10% ()i'Pv') :s 22.09 rnillic:i yuan imter:i.al rate 

i.s 10.4% invesL period is 10 years. 

9.1.3 Invest prcfit rate. 

9.1.3.3 Invest tax rate. 

Invest tax rate= 
' 7,:tai. prdi'{ -r f,;t.,cJ., C,x 

Ta ta,[ ~,.,,, e ~ t 
Xl00% 

JC-3.d.1/ -t tt/c'.-S-1 
---~,-c--,-------X 3.00% = 15.05% 

I 9 ~- 3 , 0 6 

- 24 -
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Summing-up 

Co.U .S .A. it is a poou,ar tec:hr,cl 

at presen:. 

F~om the v1ew of the oro!e::: 

effect, so HCFC-22. product is less comoetitivs :han C 

• 

2.. if 'NB proper-

tior,s its grant anci non-gra:-,t will better the result. VVhen ! = 12S'o. Foreign 

excharg loan is "00%. NPV=-78.47 :.·,ousand y1..~n R.i\/1.B. internal fir.an-
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non.er COVER SBEE1' 

COu'NTR.Y: CJina 

Pltomc:T mLS: Na!\ilni Convcmcn l'D HCFC-22 CompresliOQ 

SBCl'OR COVElUIDt Com.mctci:11 iefri.aeralion 

ODS CO.'i'"SUM'.l?TION!N SECl'Olc &1,1;;5 tons Cl'C·12 in 1991 (913' 10ns ODP) 

PROJECT PUBATION: 3 ;eats 

PROJEC'l' IMPACT! Plwe Clll. 300 toUJ CFC-12 (;00 11:lns ODP) 

TOTAL l'I.OJECl' COST: $4,212,000 

'PROPOSED c:rrP GRANT: $2,183,000 

LOCAL AGENCIES: NanJllli Refnprator General WOlb 
Ministry cf Macbir.ee and Blectraclc Indllltry 

IMPL1™BNTING AGENCY: WORLD BANK 
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l'llOJECT APFlUJS.U. DOct!MENT 

China GR.ANl'EEI 

COST: $4,212,000 

FlNANCINCi 

APPlWSAL DA.TE: 

$ 2,183,000 01:F irant 
1,965,000 local Joan 

218, 000 en~ fund a 

GRANT APPROVAL DA.TEI 

PEER nvIEWERS: 

T.!.CBISICAL UVIEW1 

Pmicct Sumrnaey: 

This subproject will phasi! out CFC-12 ecnSW!lption in production o! small semi-hm:llellc 
ccmpreisors at the Na.njing llcfri;cn.tor Ge:imil. Works (Iha ~) by camrtin; the 
production line to RCFC-Zl com!)1'~on. The EntetptL,c: will wild,: ~ l!\r, R<.1!ci !Mt:imtl> to 
redes.ign tu n:nall CFC~n cnmpreasors far use with BCFC-22. Fweign CXpe!'U will be brought 
ta Chhla to iive ~mw::al. ad~ on the comp:ressot c011vmio11. After !ht E:CFC-21 compressor 
design is fir.alized, the 'Enterpd.!!e will conve."t it! &mall 1e:ni-hemletic CO!llpre5$0! produetion 
llile to i.J:a prodi;Olicn.. This subproject will result in a ~eden of 300 wn.s of CFC-12 annually 
whe.n lhe project is in. full openliQD. • 

Profect Qbjedfws; 

The project oojectives are lo: (l) redesign lhc small semi-lltnneiie com.pmsar produald 
by the En~ fat use wi!.11 HCFC-22; and (li) conve.'i ~ Ente.'1)1'.iS!'S small scm.i•llem.clii;; 
comp=or line to proouction of EO'C-22 unit3. 

Se«Pc BAPkamund; 

Cll,lr,..a's commc:!cial ret:fge::adon lndu~tric! coiuumed ab<rut 9,135' IOIU Of CFC-12 .ilt 
1991. 'n.l$ a.mo1111t will continue to grow unle.u iw.11 ec.i:ipment is built fur use witil CFC 
sut>slJtull:;'l. In 1999 CFC- ;2 con,sumption is ~pec-.e<! ~ rei.ch U,ooO toll!l for commercial 
~ appladoll$. 
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biP DC'AA!i»don' 

The ~..se will work with the l-::Srei Institure to rcdesiga il1l small .!C!m.-h;::mcdc: 
CFC-12 comprenor for use wi.:tll HCJ'C•22 and a:mve:rl it> production line, Too Enierpzise 
cumntly prcduces ban CFC-12 and HCFC-22 s:ml-hennelic ~reuott. CF<:·12 
<;0mpn,&otll an 1!sed !n. ~ot!I hi1,i1 ar.d law tempei::arur! applications.. The HCFC·'.22 
compre.1ws a.-e ulCd exclustvely for high !empetatw:11 applicriollS. Half oi the compresSOIS 
made at the plant are u,embled into condc.'lSi.ng unib, walct chill.m ud otl!cr deviees. !be 
re:nairrlni .half are Sl:lll! to other concenu. The Enwprise has an qrec::ncn, with Dwlham l3U3h 
(US). ForeiiJl experts will b! invited to pa:rticlpare In the dengn project. Follo\Jtina completion 
ol design and -mw. tes!ing ol YC:C-'.1:l. prototypes, the Enterprise's 1l!lll1l. se:ni-l!em:lelic 
compressor line will be conv~ to commercial production. 

'?roje;;r Cp•s,: (.The fl.gure:i below ue takc:l f'tcm !he cm .:pprabllll rcpon, =-cctcd ror the 
~wreru J)Ol!ey decision thnt thn OTF fillllllellli is limited to :he incremental costs as ~ 
~ng ~ the Iuna 1991 MP.EC decision. Com estimates a.-e based !l!! eummt Enmprue 
cstimale! as 1UPPlied by ClB and the enterprise and need to be updated based oll actual 
ill:o!'llllltion from tt\!.hnalogy and equipment nppllm, u well confirmation on cos. detills such 
as lntemt during con:!i:nlcti(m and cotltinil,lllc=. The cost cttimatel 111111 llllalysi.s will bo 
updattd dll1'Jn: the Bank'a apptaitai of the project,) 

lnaemental Prl\leci.Cll:lt:I 

CAtts Loeal Poreip Total 

$2.183 milli0n 2..167 miUioll $1.~SS million $4.122 n:dl.ll.on ' 

'l"ina.'!cii!I •od f£:OJmroi9 Ao•b:ia (The !ollowins analyils u based on the CIB apgraisa! tel)Ql!): 

The Cllmpany is .repot!ed to be hetvily in debt including capital loslls for its pmious 
investmenta i!ld fot wcrJd.ai capital lO!l!lS both of 11.·hich are being npaid at seven pcrc=:t 
annually and ~ent over !our pon;eut of gmss tmiavu, based 011 catly 1!192 data. 
Toe Entatpti!C ability lO repay tmd.ni lo.ms and new debl including :he fotclgn debi to k 
ineutred will need to be confumed, included confirmation o! :illlllfactoey debt :iemcc eov~ 
11X1d ~ tlow projections for the J:'.nterprlse. 

FRR of projd before ccnside.-ation of Gra.'lt -1 lb (ERR to be oontlrmed) 
The Low FRR is due to tile assump!ian that t~ revenue MU be the = (cmnPJR~ w'Jl bG 
!Ok: a.t Sime prire and that opmti:.g eost win go up d:Je to the hig!ler rost of HCFC 22 
,;omparcd to CPC11. Tbese asaumpti0n: will need to be asses~ during appraisal. The mm:ket 
for tmi aow com~ also needs to be eonJimwi. · 

maemental ecsl bl!!led on lllc Enterpruc oblll1nlng a 12 ~ l'll 1111 lhc projce( atb:r the 
inc..-emental cost. (the ~ on jrant) portion is subt::actcd: S2, 13J million 

(The above anlllym I! \wed on figures recalculated by cm wlth. !he as&i.mce of tile Bank 
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:l".1sjl.Oa. Ti'.e ttv-1...SM nur-..i:cn are slightly diEerent furm 1h1! c!ocurnem itbrr:i::ed tO the }.!?EC. 
The diffe.rence~ 1~ to ht ,;ue to c:iangc-J :11 :rte!hodclo1r.1 crl:,i.) 

f•oaoSn~ Etan, (to~• eottf.ened durln2 appnisal): 

CITF pant 
Ente:rp.ri!e funds 
LOclllom 
Othl:lrloan 

total 

$2.183 mi1llcn 
0..213 

1.965 
~ 

S4, J.Z2 million 

• Other loan• wcllld bii equi:vale.'l! to tile diffe:ena oetwe..-n :ne too.I lbreign = of t.'.c projw. 
an.d r..lie ~oun.t o! the OTP grant.but in ~il:2 ca3e no foreign e:i:ena"~ 1o:m appeatS to ~ 
required. Tlw ilJlllJ'ld.'li pllm and lean armngemllf\l! will 11~ to be c,:innrr:ted durin1 aPl)l'llsal 
a., well a.1 lmt:aet 01:1 attlllpri.lc finaneial viabili\'y, 

Project Im,lementauQll and Sdtedllle: 

11\e Min!scy o! Macr..ira:, arui Eli:ctronic. !ndu3tey (MMSI) will - th• ruceeuful 
lmplomenw:ion of thill subprojec::, The subproj~ will be: ca.-ried out by :he UIC!mioal staff cf 
the Enterpr.i.se. Thi! Heim Irutituie will provide technical assi8tance :o trA :E.~ during 
project exec-Jtion. 'Ihe 1ecllnology ~u.i:ition =iemc:its for the pro;~ will be r:omil.'med 
during appraisal. P:oj~t im.plementltion and dhbuneme.'lt schcdw.es will ~ COtliimicd dw:ing 
appraiSal. Proc.Jrement ammgemeni:l v.ill foil.ow ,tmcud "&nk Jll,id~ u agned with CIB 
fer O'rl= 1ubproj~. Muming saduutory app.raisal, tile subproject wocl.d ':ill added to 111¢ 6nt 
ODS F:Qjt,:t to. Chlml ar.d woolrl be p~ on the aa..'llc ,thedule as those S11bprojecu, A. 
detailed ,uoi::rojct:! lmplementali0n 1clledule w:ll be p~ du."lllg ~ 

Enviror.:menllll Co11sidemfons: 

An ;e.i-vl.-on~nw ~~=1 ac«:ir:lin!! ,o C~.se Mfuwu l"C~.ilicicns will ::.eed. to be prepared 
a.id ivailahle for !!!lliew 4utinz appr.wal. 

Tecludc:!l Am.1Sment 

The proj= will be ~bmizk:d tr, :l\Q llcnk' s 00:RG tecllnicoi panel 5,,- :-eview dllrin& Jl me~ 
:icheduled for September 28, The te;:huical pa.'lcl' s :c::oro!lle:::d•rimu will be taken inm 
COM.de ration in regard to fina.l l)%0jeet desi&n and appraisal. 
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CRINA - OZONE DE:Pf,E:'PIKG SUBST'ANC&S (ODS) PHASE otrr PRCJ~ 
Calc~lation of Grant JUD.ount 

:.nnex l 

Nanjing Refrigerator General works 

without Gt"ant: Financing 

Year :rnvastment Grant 

l 3; 298 
2 824 
3 
4 
5 
6 
7 
a 
9 

10 
11 
12 (300) 

tfPV at 12\ 
FIRR 

With Grant l""inancing 

-----------~-------------------
Year Investment Grant 

l 3,298 l.,772 
2 824 Hl 
3 
4 
5 
6 
7 
3 
9 

10 
3,1 

12 (300) 

NPV at 12'1: 1,935 
FIRR 

Note! 
oos Reductjon investment cost 

Proposed OTf' financing for: 

------- TncrementaL ------­
Revenue Tax operating 

cost 

354 22 18'.> 
885 55 4 50 

885 55 4 50 
885 55 450 
885 55 <50 
885 55 450 
885 55 45n 
885 55 ,t 50 
885 55 450 
885 55 4 50 

------- Incremental -------
nevenu-e Tax Operating 

Cost 

354 22 180 
885 55 ,450 

885 55 450 
885 55 450 
885 55 450 
885 55 450 
885 55 450 
885 55 4 50 
885 55 450 
BBS 55 450 

Investment cost 
Add/less increaental operating losses/benefits 

Total OOS :reduction project cost (or incremental cost} 

Funds needed to be raised by enterprise tor the project 
I.oans 
Self financing 

File name! Nanjing 
Date created: 
Date updated~ 

17-Sep-92 
18-Se:p,-92 

USS rooo 

":'otal !~et 
rncre,e~tal Cash Flow 
Op,er t>ene! 1 t..s 

0 t3, :'.:SS) 

" fa 2.;) 
152 1$2 
J"79 a~· 

~ : :ff 

y-:q 37~ 
3:9 379 
J:79 :.179 
j79 379 
37':J 37? 
379 379 
3 -c '. 179 
379 b·~c ' . 

:,9:9 :1,979) 
-1\ 

Ictal Met 
.Inc::: e..e :,ta l Cash ?:!.cw 
aper t-enefi_ts 

l, 77'.: 
4.( J 
152 
379 
~79 
379 
379 
379 
379-
]79 
379 
379 

l,9J9 

\1~526) 
i, J 81) 

1!:.2 
379 
J79 
J/9 
37;} 
:; 79 
:,79 
379 
379 
579 

(«) 
12t 

$'1, 122 
S1,9J9 
$2,133 

$2, '. .~ 3 
$.l, 9"'::.S 

.5218 

H.auJ to check on whether the total cost includa IOC, and physiC-31 and price contingenciest 
and whether ~t"111anent vorking capital is needed for the project 
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