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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 Secrefariat 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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THE PEOPLE’S REPUBLIC OF CHINA FAX, 5011184

Dr.Omar E. El-Arint

Chief Officer

Interim Multilateral Fund

¥or the Implementation of the Montroa! Protocol

Aug,. 31,1992
Daar Dr, Omar E. El-Arini:

We have completed tLhe Feasibility Study and Appraisal Reports of
Nanjing HCFC-22 Projec! which is identified by foreign expert and
in rompliance with Chineze Country Program. But the World Bank
has deffered this project from the First batch of investment
projszcts. Mr. Brown from World Bank cxplained the impossibility to
inglude this project in the Ffirst batch of the orojects from the

Bank aspect.

Az vou may know that the rafrigeration secicer in China is gdrowing
very fast now.We do think that the HUFC-22- project is a very
important transitional substitution in this area. Tt could reduce
s large amount of CFC-12 subxtantxaily in Lhe -near future in China

refrigeration sector.

Enclosed please find the Femrsibility 35tudy Report and Appraissl
Report of Nanjing HCFC-22 Project. Pleoase summit it to MPEC for
congideration end approval. We hope yon could help us to arrange

this project Lo be included inte the first investment projects of
World Bank. ‘

Thank you very much for your sttenticn

Best regards.

Sincerely,

A

Wang Yangzu
Peputy Administor
NEPA



NANJING REFRIGERATOR GENERAL WORKS
CONVERSION TO HCFC-22 COMPRESSORS

FINANCIAL APPRAISAL SUMMARY

CHINA INVESTMENT BANK
JIANGSU BRANCH, NANJING BRANCH

JUL. 1992.



1. COUNTRY:
P.R, CHINA

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

3 SECTOR COVERED:

REFRIGERATION FREEZING INSTALLATION

4. ODS CONSUMPTION 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 will reach its full capacity of

12,000 compressors, phasing out 300 tons of CFC-12, ODP phased out will be 300 fons, after
the factory use HCFC-22 instead of CFC-12.

6. PROJECT DURATION:

7. PROJECT ECONOMIC LIFE:

8. TOTAL PROJECT COST:

3 years

10 years

21,666.3 thousand yuan R.M.B.

INVESTMENT COST INCREMENTAL OPERATING
COST
LOCAL FOREIGN LOCAL FOREIGN COST
(THOUSAND THOUSAND | (THOUSAND THOUSAND
R.M.B) U.S.D. U.S.D.) U.8.D.
INCREMENTAL COST - 1695.1 301.7 -
OTHERS 9256.7 259.5 - -

9. TOTAL PROPOSED OTS FUNDING

10. IMPLEMENTING ENTERPRISE:
The Nanjing Refrigerator General works.
CO-OPERATOR: The Hefel General Machinery Research Institute of MMEL
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1,996.8 thousand U.S.D.




11. CO-ORDINATING MINISTRY:
The third Equipment Bureau. Ministry of Machinery and Electronics Industry (MMEI).

12. PROJECT SUMMARY:

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 MMEI, 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 centified 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)  Topopularize the substitute technology to other enterprises (including Commercial
Ministry’s enterprise).

14. SECTOR BACKGROUND

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, actua! production more than
100,000 per year. The total CFC-12 released in 1991 was more than 4,000 tong, it's
equivalence ODP 1s also 4,000 tons and it will reach 11,660 tons in 1995 (estimated).

15. ENTERPRISE BACKGROUND

Nanjing Refrigerator General works is one of the biggest enterprises which produce
semi-hermetic refrigerate compressor in MMEI, 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 1s 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 wiil 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 PLAN

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 year 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 1-5KW low temp. small
compressor production. There are still a lot of difficulties in 1-SKW compressor production
which use R717 as refrigerant,

HCFC-22 used in 1-5KW compressor production is widely used in advanced countries,
its technology has been already commercially certified, in addition, it should be peinted 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 year. 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 21,021.6 thousand 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, doflars, 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 vuan R.M.B. which takes 48.5% of total project
investment.

19. FINANCIAL 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 WEB.

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 mnstead 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 will arfect the
factory’s ability to repay the loan.

The project FRR will be 11.96% if the proportion of grant and loan is 75:23, 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 aifect 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.8. 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 11.5.D. thousand R.M.B.

Total 1,695.1 | 1,659.4

Grant 12713 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 .S, dollars (including:
1,497.6 thousand dollars grant, 499.2 thousand dollars loan).



23. UNIT ABATEMENT COST

(1) The project wtal 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

0S = 4,864.8 thousand R.M.B. yuan
C{F) + (OC -0O8)

UAC = ODS

il

3,696,860 + 247419 - 4.864.8
300

= 4 I154RMB 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 10 years.

C(F) = 3,526.09 thousand R.M.B. yuan
OC = 2,425.49 thousand R.M.B. vuan
0S = 4,864.8 thousand R.M.B. yuan

3.526.08 + 2.42549 -4 864 8
UAC = 300

= 3.623 RMB yuan/kg
= {.658 Dollar/kg

The unit abatement cost is lower, it accounts for the project is feasible.
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Feasibility Report on substitution project and
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1.2 Tnginmeering name: Subtitotion trotect snd cechnical
reform ol cmall  semi-—Tmar—etic imigsriie  Comrr2ssor
nroduction _n-

1.3 Dperator i chnis’ NRGW

Proiect Menayes giang nons—az

1.4 Cooperator: General Machinsry Research Institute
Minisy of Mazhinery and Electucnics Industry,
Marager: Wang cnan—qin

Tesanical Manager: Wanyg de—il

pomd

.3 Superior Organization: 3th Franch of MMEI

Supervigor: Zhao yu—xia

1.8 Editer: Yu hwmo—vun, Ju Ha—zhenz, Zzang zhao-
—hui

.7 Drief instroduction

Qzome lager protecation 153 one of ithe imporfant

emirgnmental works of the world, Orgenizsed by UNEP,
Montreal and viermma protocols were signed internationally.

China Government also signed the protocois in 198¢ and



1601, According to the prorocolsiizs countries wheo migner
the nrotocsls should reduce and Inally suop czone 2or3umr-
tion material zagze. JP0—12 refrigarant uged in ~efigergte
soupment i3 0,.0.3 material leg OTD i3 0. The PTOIoCs. BEYE

37,1882 15 that NOCW B : aEl semi—ncmetic ralrigereis
comprassor production line reform and tzehnical subsiizution
project is the firgt one in MMEL

Chinz 13 the most population country in the woric
Refrizerate equpments are abundantev used in different ines
of Lfs with developing of the economicale reform enc
production increasing,Peovle ’ s life level raiging, especially
for Indugiry, Augriculture, cansport,seientific Te.

gearch,commercial services, Market demand more =nd more

Ul

it use CFC-—12 as relrigerant. It 15 a msin serious legksage,
According o the statistic.more than 110 factories produce 1
—3Kw compressor within Chinathe procuctlon capacity is
more than 25 million sets. Actural proguctes 12 put at 10
million pre vear.! Semi—>ermetic tvoe in 30% . Open tvps

in 70% ). Tae CFC—12 refrigerant discharged smount i5 48

mall refrigerate agquipment for fooc. fisz tas cemn"aaao' ol



aumdred tones the amount of CFCsz  will be incressing
rapidly In near Muture it no cloge control action was taken

on. So substitusion woo must e 2pesd Up,.Il OTder 1o rectios

CPC s Incresse in fne atomerspnsTic.
At presan:; ZCP—-134a already replace CFC—12 as

refrigerant in deormestic—mads refrigeratcr C&T Ar—LONG-
itioners ,but it is net a practical way to use it In 1 to JKw
imall semi—hermetic ¢cmpreszor produsicn and it is also 2

tennnical problem to use R717 instead of CFC—12.

HCFC-22 used asg refeigerant for 1 10 5Xw compressor

technique i3 already sburdantlyv used in the advanced.

countries, it is identiTed & practieble =nd esccertable i=
technique and commercial wav, Se the wim of the substi-
tution project is that to uwse HCFC—22 instead of CFC—12
used in 1 to 5Kw compressors.

5% of she factories which nroduce 1 to JEw oompressor
are under the leedshin of MMEL 25% of it under MMC.
MMEIL and MMC agreed to tzake NRGW as a domonstrator
in CFC—12 substitution project. NRGW will ghare the
tecanique with other fadtories within China. When the
project complete,

1.7.1 Tmport the commercizl identified technique from
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zdvanced countTies and apply it in dimestic compressor
production redssien the compressor which use CFC—12 as
refige=ant, 2se JCFC—22 instead.

1.7.2  Tecunically refc-m the existing production lines
and test devicss with the Znancial suppors Zom the World
Dank, Ez_oibiisn 12070 production capacity assembly and
norcessing line, Raduee CFC—12 300 sones per vear.

1.7.3 Share the substifution technicue with other
factories within China train the experts and workers for
amall gemi—hermetic refrigerate compressor ' s design,
manufuetire and maintenance.

1.74
Total invest

neremental cost

Muitilatera] Fund: 1844000 U.S.D

Counterpart loan: 9110800 RM.P

Zero-—gtate of NRGW

2

2.1 Factory presant condition,
Nanjing Refrigerator General Works is one of 14
important refrigerating factories in China. It is under the
leadship of MME], It 1= a poinied factory to produce

semi—hermetice refrigerating compressor. It ' 5 location is

~ 11 =
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in wisteast tustew zrea oI Nanjing, Area scupation is 10.3
milion M bwiiding g-ea is 8.59 million m* capital assets 3361
ilian vuan L2, auge gresant cslze 8 2634 millicn vuan,
Thare ave 7 series of oroducisomors than 180 inds of it
oms of tham owon zany Cmes stzte silver medals and
spanish zuelic medal. The 3, 5. 7 mililon Keal / b capacety

cabinet reigerating agupizmerts was a Tointed product to
replace import cne. NRGW also sxport precducts to mcre
than 24 countries, Its 75t gzood ~zputation within Cﬁ_na an
sbroad,

In tze period of sixth—fve year plan NRGY imnonted a
faciai—ozega. cwcoanger ;;mc’_uc or Ine from OAKTULA
hest—exchange rate ineresse 20%. Tube—shell hest—exch-
anger use newly developed technique DAEDAC, heat—exch-
ange rate ncrease abcut 13 to 30%. The product resulted in
good guality and eliable serlormance,

2.2.1 Manufactured product construction.

NRGW major products is semi-~aermetic compressor air
—condition equipments, refrigerate units, chillers and conde-
nging wnits also the dehumidifier, The Semi—hermetic

refrigerating compressor ¢an be devided into two parts, one



i3 domestic developed 1 to SEw corizs Jor gmall resigerate

thiz part)lhe other i8 2 /B msiiec znd Big—4i series

" T

- - « > R o DO F
{licenced techmigue Pom Duzmtem—3ushk TEA)N The

*

v el s oL - . . )
SUSSLITUTION DT0Ject 18 meinly for docmestic PETL.

-

§’. s S 2 " - . ~ - I
Alr—eondition productz is In 11 geries, toval 30 Zinds of

t, they zre mir 3mc weter ool ~efrigergting units znd san be
matehed with v M, L semp. condition, refrigerating umits,
Denumidifier cen be cavided intc nomme’ type and ‘empering
—up and down type. Adveenced CT dehumidifier can auto
tempering—up and down controlled by set—noint by differ-
ent czgres of mumic snd gesiver moist, NECW cooperated
with Canatal compsny produce “ Special air—conditioner
for computer room ” in 1991,

2.2.2 Faciory production capacity.

Tne production ecapeacity of smell zemi—hermestic

refmigereeting compressor in NRGW is 18000 per wvear.

The factory has 3 production line, one assembly line,
one waghing line and a paint line, 423 machineries in total,
18 big machines, One CMM and 30 on.

2.3 Organization state of production.

e e



2.3.1 Meczanism ¢f organization and production.

NRGW ?:!.aé two scn branches one air—conditicner
Zipariment, one Institute. One refrigerate teecnical school,
ten WOrksaops workers ar: 2141 in :otal, engineers 8986, it iz
12.3% of total workers,

Relationship between NRCGW executive organization and

Factory Director

U

Technieal Director  2.Droduction Director  3.Exzecutive Director 4.Director ' s office

Chief engineer office  Production plan oifce  Labour office 5.5aling cffice
Besearch institute Supply office Edueation office £ Finacial offic:
Quality ingpect center Maintenance office Security offiee 7.Bxecutive contro,
Process Avs office Security and environ— Build office and TQC office
Ingpection office ment office _ _

Devices office Compyressor Branch

Second Braneh
Workshops

Labou* service office



Tzere are 2141 workerzs in NRGW, Factory manager

r y | - n —— - 3 n 1 - - »
ICLOWEE T¥F o VICO—MENLIers AN o IIANIZLEr 3 AGVICETs,

10, Znginsers 30, lecturers 3.

- A-‘:’ e s Y

Main meanufactured products are 1803 s2ts in 1881

include 773 air—condition wuanits, Dehumifier 233 sets
refrigerating wnits 889 sets. mamufactursd products value is

37843 million yuan R.M.B. Baling profit 4204 million yuan.
2.5 Finaneral state of NRGW.
25,1 Financial control mechnism.
Chiel zccountant iz the factory msanager ' 5 assigtant
and adviser. Who i8 charge of financial income and

gl repost

egxpansion make f[inancialsaling and expansion,
gvarvéay and give suggesiions,too.
2.3.2 Content of finaacial control.

1, In charge of production cost,invest Zund and expan-

-

invest fund assets and production cost.

3. Regulate cash expansion and dispatch.

- 15"

2. Reasonably arrange and supervise the usage of
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NIGW nase ricn euperience in semi—lhermetic refrige-

rate compresscr produciion 2: above nentioned NRGW is

Al e “he peeiesr veirh rhe 5 P J— 2
anls to underiake the LreiScl Wit the IIManiclAl Junrnori o

*he World Bank, It will shore the techanigus with oiher

a

3. Mazket Jorecast & procuction design.
3.1 Masket demand,

100 million small semi—hermetic compressor will b

o

]

nesd every vearmainly used in amall refrigerting eguipment

and storage house, acvzaces with Zevsiapment of 2eonort

3

aform and people ' g life level ralse, refigerating aquipt axe
abundantly vsed in defferent lines of lifs according to tos
market investigation and MMEI statistic,masket demand 19
miilion sets per vear, By the end of 2000, it v}f'ﬁi be ingreassd
to 16 million seta.
3.2 Production design.
The purpose of MMEI and MMC to choose NRGW zs a
demonstrator in substitution projest is to ruduce nvest ris«s
and resuit in good envirommental efective. According to

CFC ¢ reducing plan of Montreal Pootocal and Viegnma

I l& -

- - o v S b, Ay T
) .

2
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Protocal and the presant ceonditicn of NEGW, it is & ciever
DEcision to choose NRGW as a dencnstrator. Woen oz
project compiste, NRGW '3 production capacity will be
12000 sets per yeazr in that caseit can reducing CFCs 3
ous leaxage, manlactired products wili cecupy 10% of the
marxet demand. NRGW taxes 2FLOB&A—8.0 semi—nermm-
stic as representive product redesign i, meke it suiteble

HCFC—22.

cutput gach aet ; Whoie year 7

per yeay Refrigerate

Ty e il

™
Net (price Heirigerate Total ?C}utput,

SR S

capacipy -veighti BEME @ Capacity ¥weight§ value
| & | Ko {0 Kwy (D) | 100 RMa
o |
i |
2FL53 12000 | 832 i 78 | i

;
%
12100 | 998 956 | 2520
44A—3.0 ? |

4, Main material supply and Power facilities.

4,17 Main material supply.
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Some of the material are from Government include
steelowocz, xoal, others from supplier, compressor spare—ip-
arts Tom suppiier are motor, pision, pin, push, cranxsha®
and scomecting rod.

4.2 Power Iacilities,
421 ‘Water—inlet

Water—supply socurcz rom city water—plant, inlet

water—pipe diameter 130mm. Water—outlet no problem.
4.2.2 Boiler room.

Newly built beolier room has two 4 t/ 2 boilers. Which

supply steam for production, bathroom and kitchen.
4.2.3 Power supplly.

Newly built transfomer room has one SL7—830/10
ransiormer. Power inlet clble is 10 KVA, power consump-
tion is 1500 Kw.

4,253 House modiflcation.

Only small parts of the house nzed modified,most of
them are ready [or mew machineries,
3. Dguipment selection.

One of the important taske of tae sabsiitution project is
undertaxe technical reform of the existing production and

assembly line, apply advanced technigque in production.

- 18 =~
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3.1 Compresscr house processing.

Buy 4 machinsery certers,] veriicai grinding maciine
on}ty T new devices are needed.

5.2 Valve plate,cylinder cover and terminal cover proces-
sing.

Tecanically reform 18 machineries in order {o increase
processign effection.

3.2 Compresscr Spare—parts and its painting,

Increase compressor painting devices, press macioines 18
seta are domestic made,import 6 sets Tom Awerica.English.-
Japan.

6. Environmental and Social effection.
6.1 Brieft

Environment pratection will be beiter after the wroject
complete, NRGW will reduce sericus CFC¢ leskage anc
Hnally stop CFC s usage.

8.2 Environmental effection.

Current product of NRGW 2FLEB44A—2.2 seml—herm-
etic refrigreate compressor use CFC—~12 as refrigerant, IL ' 5
ODP value is 1.0. It ' 8 a material should be reduuced and
fimally fully stopped, according to Montreal Proweal, Toe

project is for this purpose. HFC—134a ODP is o, but it can 'L

- 19 -



T De iSex 0 practical commercial way, due to defferen
diffeuliies. HCFC—22 ' 5 ODP i5 0.00 use it instead of CI'C
—2 i3 accepteble and praciical in teshnigue and commarci-
&. way. Radesign ccmpressor 1s necessary in substitution
project due o diiferent saysical caaractor of HCFC—22 and
CFC—12.

NEGW will ccoperate with Helei General Machnical
Institute in ccmpressor desigm witk fnancial support “rom
World Bank, use ACF(—22 instead of CFC—12 and reform

the existing production lizmes and inspection devices, lorm

12000 new trpe small semi—hermetic refrierating comperssor

production linereduce CFC—12 300 tones per year.

8.3 Economic effection.

Due to HCFC—22 saling price is much higher than CFC
~~12 and compressor redesign need advanced technique and
need much more expansive material, together with depreci-
ation of the machineries, all tasse will Increase production
cost, the factry ' 5 profit will be infuenced as underiake the

substitution project. Financial support Fom World Bank is
The loan for tecanical reform during seventh five year
plan 18 not yet payed, together with countpart loan for this

project, {t become a heavy burden for NRGW.

- 20 -~




All in all,3nancial support is necessary for substivaviosn
roject undertaxen by NRGW., I NRGW gets EZzancial
support Lrom the World Bank it can reduce CFC—12 &G0
tones per vear,

7. Scnedue of the project

Project undertaker 138 NRGW.

NRGW cooperatec with Helei Gemeral Machnical in-
stitute in small semi—iermetic refrigeraung compressor
redesign.

After the project approvad by UNDP and NRGW receive
the money.

First vear:

A: 8 experts will be sent to Duteh,America and
tnglish on the purpose of on—the—spot investigatior.

B: Invites aspecialists from U.S.A. Copeland Co. and
Purdue TUniversity to give us lectures on CFCgs  substi-
tution technology.

C. Complete the work of import tecanolcgy and
absord it and try the mew ype comprersors production

D. Design the process art for new type compressor,
undertake the technical reform of tae production line,

Device zelection and order them

w 21 -



persons wiu in charge of

Second yeam Al Sending
process Ao, managing and eguipment tasung o Us.A and
ubstitution

Dutch to receive tecnnical traiming for CIFCs  sub
work.

B Invite specialists Zom Dutca, Copeland Co. 10
sive w3 lezetures on CFCs substitution and CFC. recove-
ry in Ching.

C: Complete tecanical reform for preduction and

equipments improt and begin the installation and adjust

productioon line.
D. Complete trial production and performace testtry

our sest 1o produce I—5Xw compressor 500 to 1200 seta.

I
i

Third yeaxA: Complete installation and adjustment o

production line and increase production capacity to 4800

COIMPTEs30Ta.

Bicomplete substitution wraining.
Fourth year: Increase ths production Capacity to 12000

annually,

7.3 Englnesring contract and Devices buying

Engineering devided into two parts. One domestic
part,otiaer is abroad parts domestic part include home—made

equipment buying, Abroad part i3 important machine and




sofie ware imports, on—ins—spot investigation. forels.
experts giving leciures and sqilzment installate and adiusi.
7.4 Training ang production.,
7.4.1 Production Drgzanize.
Presant NRGW production Orgznizz end conizol svsterm
i8 emough, 1o more wWorkers are nesdec.
74.2 Traming.
NRGW need twaining some workers snd experts for
substitution project.
8. Imvest General Estimate,
The investment of the project is about 184.4 million U.8.
D and $11.06 million R.M.B. Total in RMB 1853.06 million
yuans fore details reference to “ Invest cost and expasion” .
9, Economic analyse.
8.1 Forecast
The product cest iz based on worxzer wage controlling
expansion, depreciation of the macnine and capital assets,
include base depreciation rate 8.8% 8 repairing cost, RM.B
loan interets 8.46% per vear.
9.1.2 Szling proli and tax,
2FL5044A—3.0 (R22) sallimg price is 2100 per aet.

9.1.3 Finoncial cash flow analyse.
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© e e e eme v gt nonitinton o . .

When 1=10% (NPV) 3 22.06 millicn yuan imternal rate

9.1.3

T o etul  orcfi
inwzst proli= ,i, R -
»‘é,' L LHyadsi

e, 40 _ x oo

LI X 100%% = 5.3%:

3.1.3.3 Invest tax rate.

1007

Invest tax rate= —

- 24 -
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Summing—up

For this sutproject the Nanjing factory i oorkowiih Tog =efs InsTite
Sto redesicn s smal semimhermstic TRO-IompresIor for Lse with
=CFC=22 and convert 13 procuction i 2

The technclogy which il be imoormes om abroad 3 rsady 2omr -

cial certified, likssy (ne techroiogy sources mave J22 identified a3 Copzlarg
Co .S A iz s popuiartachnclogy ° aovancel country, it 5 of
at present
From the view o¢f the project e¥ect. UNDP suresses ervironmsental
~1

sffact, so HCFC~27 proouct s less competitive tha

o3
&
“T1
{""“J

2.0 NE pronor-
fions its grant and non—grant will betier the result When i=12%. Forsign
axcharg lgan is "00%, NPV=-78.47 t~pusand yuzn B.M.B internz! finan-

o

32
cizlrzte of returm s 1 2.08%, recayment will ke
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FPROJECT COVER SHEET

COUNTRY: China
PROTECT TITLE: Nanjing Convarsien to HCFC-22 Compressors
SECTUR COVERED: Commercial Refrigeration

ODS CONSUMPIION IN SECTOR: 8,135 tons CTC-12 in 1991 (9135 wns QLF)

PROJECT DUBATION: 3 years

PROJECT IMPACT: Phase out 300 tons CFC-12 (300 wns ODF)
TOTAL FROJECT COST: $4,212,000

PROPOSED OTE GRANT: C $2,183,000

LOCAL AGENCIES: Nanjing Refrigerator General Works

Ministry of Machines and Blectranic Indusiry
IMPLEMENTING AGENCY: WORLD BANK
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PROJECT APFRAISAL DOCUMENT
GRANTEE: China
COST: $ 4,212,000

FINANCING: $ 2,183,000 OTF grant
1,965,000 local lcan
213,000 enterprise funds

APPRAISAL DATE:‘
GRANT APPROVAL DATE!
PEER REVIEWERS:
TECHNICAL REVIEW:

Project Summary:

This subproject will phase aut CFC-12 sonsumption in pruduction of small semi-hermatic
conmpressars at the Nanjing Refrigerstor General Works (the Entsrprize) by coovertisg the
production fine o HCFC-Z2 conpressors.  The Enterprise will work with the Hefel Instituts to
redesign ity small CFC-12 compressors for use with HCFC-22, Poreign experts will b brought
tg China 0 give technical advise on the compressor conversion. After the HCFC-22 comprassor
design is firalized, the Bnterprise will convert its smal] semi-hermetic compressor praducton
ina to its production. This subproiect will result in 3 reduction of 200 tong of CFC-12 annually
when the project is in full operation, '

The project objectives ars to! (1) redesign the small jemi-termetic compressar produced
by the Entsrprise for ums with HCFC-22; and (i) convert the Enferpriss’s gmail semi-hermetic
compressar ling o production of BCPC-22 units,

Sector Beckground:

China’s commercial reftigeradon Industries consured about 9,135 tons of CFC-12 in

1991, This amount will continue to grow usless new aquipment i3 bullt for use with CFC

substituies, In 1996 CFC-1Z consumption is sxpected to reach 11,560 tons for commercial
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The Enterprise will work with the Hefrd Tnstitute to redesign its small serni-hermetic
CRC-12 compressor for use with ECFC.22 and convest iis production line. The Emterprise
carrently produces both CFC-12 and BECFC-22 sami-hermetic compressors. CFC-12
compreasers are used In both high and low temperaturs applications. The BCFC22
compressars are used exclusively for high tempetature applications, Half of the compressors
made at the plant are assembled into condensing unifs, waler chillers and otier daviess. The
remaining haif 2ee soid to other concerns, The Enterprise has an agrecment with Dunham Bush
(UUS). Foreign expents will be invited to participate in the dexgn project. Following completion
of design and successful testing of HCFC-22 protatypes, the Enterprise's amall semi-nermetic
compresior line will be converted to commereial prodyction.

Project Coste  (The figures below are talken from the CIB zppraisal report, correcied for the
current policy decision that the OTF financing i3 limited to the incremental costy as ¢aleuiated
aceording to the June 1962 MPEC decision. Costy estimams arz hased on current Enterprise
estimatas as supplied by CIB and the enterprize and need to be wpdated based on astual
information from technology and equipment suppliers, as well confismation on cost details such
as interesi during consfuction and contingencies. The cost esimaies and mmlysis will be

updated during the Bank’s appraisal of the project.) '

! eremantal Project Costy

Costs | Local Foreign Total
TS S " N—— = - " ey T—— T r
(2Bmilin  |2i67mon  [siossmitton |sevamiin |
Tinaneial and Ecgngmic Analysts (The following analysis is based on the CIR sppraisal teporm):

Tha company is reporied 1o be heavily in debt inpluding capital loang for its previous
investments and for warking capital loans both of which are being repaid at seven percent
annually and represent over four percent of gross tirmover, based on carly 1892 data,

The Enterprise ability m repsy existng louns end new debi including the foreign debt o be
incurted will need to e contirmed, included confirmation of satisfactory debt scxvice coverage
and cash flow projecrionyg for the Enterprise.

FRR of project before consideration of Grant 1% (ERR to e confirmped)
The low FRR i3 doe 1o the assumption that the revente will be e same (compressors will be
sold at seme price and that operating cost will go up due to e higher cost of ECFC 22

compared to CFCL2. These asswnptinnt will newd 1o he assessed during appweisal, The maxket
for the new compressors slso neads o be confirmed.

Incrsmantal cost based on the Enterprise obmining 8 12% FRR on the project after the
incremental cost (the proposed OTF grant) portion is subtracted:  $2.183 millica

(The sbova analysis 18 bazed on figures r&alcu’iated.by CIB with the assistance of the Bank
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mission. The eevizad aumbers aoe Qightly difarent farm the documens xbmized © the MPEC,
ha differences appear 1o be due to changey in metiodelogy only.}

Unit zhatement costt $0.792/kg CDF {reference (IR apprzisal repert page 5

Einansing Flag (to ss senfemed during appraissl):

OTF grant $2.183 millicnt
Enterprie funds 0213
Taeal losn 1.965
Cther loan L.o00
total &4, 122 millien

*Cther loan” weuld be equivalent to the differancs detween ibe totl foreizn coss of the projest
and the amount of the OTF grant,but in this cese 0o forsign exchange loan appesrs 10 be
required. The financing plan ard loan amangementt will nesd i ke confirmed during aporaisal
as well a8 imrect on enterprise fnercial viability,

Project Implementation and Schedule:

The DMARsty of Machines and Electrenic Industy (MMETD will svertes the juccessful
implemenietion of this subproject, The subproject will de exrried out by the wachnical staff of
the Enterprize. The Befei Instituie will nrovids technies] assistance © the Emerprise during
project execuion. The technology scquisition ammangements for the proiect will be confirmed
during appraisal. Projest implementation 2nd disburzament schedules will 5o confirmed during
app:aisal. Frocurement arrangemenis will foflow standard Bank guidelinss a1 agreed with 1B
for OTF tubprojects. Assuming satsfactory appraisal, the subproject would e added to the first
OD$ Project for China and would be procsssed on the same schedul® 23 thess sobprojects. A
dewiled subproject implementation schedule +ill be prepared dusing wypraisal,

Envirormental Considerations:

An Envizonmanil Assessment according o Chiness natianal regularions wil] need tn be prepared
and avaiiable for review during appraisal.

Tacknical Asseasment:
The projest will be submilied to the Baok's OORG wahinica! panal for -aviaw during & masting

scheduled for Septermmber 28, The technmical pansi’s recommendarions will be tuken into
consideration in regard to final project design and appraisal.
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CRINA -~ OZONE DEPLETING SUBSTANCES (ODS) PHASE OUT IPRCJECT Annex 1
Leleculation of Grant Asmount
Hanjing Refrigerator General Works

dithout Grant Financing Uss pu0
wemee—e TReremnental —-———-e- Total Het
Year Invastment Grant, Revenue Tax Operating Increzental Cash Flow
Cost Oper penefits
1 2,258 B (3,265
2 824 ‘"} raza)
3 354 22 13% 12 182
4 885 55 50 179 3T
5 B85 55 450 378 373
6 885 55 450 379 373
7 885 55 450 2T 179
8 8835 55 480 37 ir%
9 foR i 55 450 3Ty iTe
19 885 55 450 ire 7%
11 885 55 450 iva 3R
12 {300} 885 55 4543 179 BFe
WV at 13% TTenw WEEES)
FIHR -1%
with Syvant Financing
~~~~~~~ Increamental —w—w-—-— Tenal Het
Year Investment Grant Ravenue Tax Operating Incresentel Zash Plow
Cost trper peneflts
i 3,258 1,573 N {1.528)
2 821 443 447 {381}
3 154 22 180 182 182
4 ;3129 55 450 379 338
5 HBH 55 454 =] 378
& 885 55 453 I7Te Ty
7 Bas 55 450 379 iv3
: ) a8s 85 450 379 79
3 885 85 450 k- e
16 B8S 55 418Q 37y 72
11 Bgs 55 450 379 373
12 (300} 3233 55 450 274 578
WPV at 12% 1,935 1.33% (;:l
FIRR . - "
Hote: . €z 1272
0D5 Reduction investment cost $4,1:22
proposed OTF financing for: o1 122
Investnent cost Q}.gzg
Add/less incremental operating losses/beneflits 31,939
Total OD§ reductlon project cost {or incremental cost) $2,1s
Funds nesded to be raised by enterprise for the project f—;f;
Jxans ‘%zia

self fipancing

File name: Haniing
pate created: 17~Sap-92
Pate updated: 18~-Berp-92

Hewd Lo check on whother the total cost include IDT, and physical and price contingencies,
and whather permanent working cepital is needed for the project
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