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THE WORLD BANWIFC1M.I.G.A. 

OFFICE MEMORANDUM 
DATE: December 22, 1997 

TO: Moharned El-Ashry, GEF CEO, GEF Secretariat 

FROM: Robin Broadfield, Acting Division Chief, ENVGC 
PP? 

. 

.. EX? ~NSIUN: 3-4 188 

SUBJECT: Russia: Ozone Depleting Substances Phase-Out Project: Second Tranche 
Final Council ReviewICEO Endorsement 

Please find attached 75 copies of the Project Document for th led project 
for circulation to Council members prior to final endorsement. 

e above. 

The project is the second tranche of a framework program of $60 million approved by 
the World Bank Board of Directors in May, 1996. The first tranche of project, totaling 
$8.6m was first presented to the GEF Council in May, 1995 and received GEF CEO 
endorsement in April 1996. These sub-projects are currently under implementation with 
US$6.9m committed or. disbursed. 

The attached report is entirely consistent in its objectives with the document reviewed 
and approved by the GEF Council at its April, 1996 meeting. It focuses on all remaining 
major consumers in the refrigeration and aerosol sectors which were included in the 
original document. However, most enterprises have suffered major production declines. 
As a result, five of the originally proposed nine sub-projects have been dropped from the 
Project, based on low cost effectiveness andlor poor financial viability assessments. This 
has reduced the size of the tranche from $35m to $25.7m. Four sub-projects (three in the 
aerosol sector and one in the commercial refrigeration sector) are recommended for 
funding. The funding would result in an appraised phase out of approximately 
$8,300MT ODP (of a total remaining ODP of approximately 16,000MT). 

The broad outline of a proposed third tranche is also described in the document. These 
funds will be directed to sub-projects in other sectors not initially covered by the project 
and offers Russia the opportunity to comprehensively address phase out as committed in 
the Country program. It is proposed to address the refrigeration servicing and halon 
sectors as priorities, since these represent the largest residual and recurrent consumers. In 
addition, high impact sub-projects in the medical aerosol, solvent and insulating foam 
sectors will be addressed. Finally, we propose to reserve a small portion of the resources 
to support the Bank's Special initiative on Production Phaseout if this is necessary. 

Please send us a copy of your out-going letter to Council members for our records. 
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n RUSSIAN FEDERATION 
OZONE DEPLETING SUBSTANCE CONSUMPTION PHASE-OUT PROJECT 

SECOND TRANCHE APPRAISAL 

SUMMARY 

* 

Grantee: Russian Federation. 

Implementing Agency: Center for Project Preparation and Implementation under the State 
Committee for Environmental Protection and Natural Resources. 

Beneficiaries: Harmonia in Moscow, Chimprom in Volgograd, Sibiar in 
Novosibirsk, and Mariholodmash in Yoshkar-Ola. All are joint stock 
Russian enterprises and consumers of ozone depleting substances. 

Amount: US25.4 million. 

Terms: Sub-Grants to the enterprises per Sub-Grant Agreements between the 
Grantee and the benificaries, subject to approval by the Bank. 

Onlending Terms: Not applicable. 

Financing Plan: The grants would finance eligible incremental investment costs up to 
a maximum amount determined by each enterprise's historical usage 
of ozone depleting substances. All other associated costs are financed 
by the companies. 





RUSSIAN FEDERATION 
INE DEPLETING SUBSTANCE CONSUMPTION PHASE-OUT PROJECT 
'ROJECT PROGRESS AND SECOND TRANCHE APPRAISAL REPORT 

ROJECT PROGRESS REPOI 

. ,. , roject Background 

,1 The Russian Federation Ozone Depleting Substance ( lase-out Project 
(r'roject) is being undertaken to assist Russia in the i m p l e m t ~ ~ ~ ~ ~ ~ l ~  "1 ILB overall Country 
Program for phase-out of ozone depleting substances (ODs). As adopted in 1995, this Program 
defines Russia's commitment to eliminate the production and new consumption of ODs by 2000 

~d has been agreed to by the Montreal Protocol Implementation Committee. Consistent with 
le Implementation Committee's call for favorable consideration of international assistance to 
ussia, the Project is being funded by the Global Environmental Facility (GEF) with the World 
ank acting as implementing agency. preparation was undertaken during 1995 and 1996 by the 
lorld Bank and Ministry of Environmental Protection and Natural Resources of the Russian 
ederation (MEPNR) utilizing a GEF project preparation advance. It was approved by the GEF 
1 April 1996 as a framework project with an overall grant allocation of US$60.0 million. This 
to be disbursed as sub-grants in three tranches to eligible phase-out investments in the high 

/ = -  consumption aerosol and refrigeration sectors, and for institutional technical assistance related to 
upgrading of the national regulatory framework for ODs control. The first tranche was included 
in the appraisal and subsequent processing of the overall Project. The Project ~ocument '  

ublished at the time of GEF approval provides a complete description of the Project, as 
riginally structured. It also includes background on overall ODs production and consumption 
I Russia up to 1995, the status of Russia's international phase-out obligations and agreements 
pith the Parties to the Montreal Protocol, and institutional initiatives related to ensuring 
~mpliance. Table 1.1 provides an overall summary of the Project as originally approved. 

le sub-p 

.2 This document is intended as a progress report on the Project's implementation and to 
:rve as support for the submission of as second tranche of sub-projects for endorsement by the 

GEF. This first section of the document provides a summary of the Project's status and overall 
phase-out progress in Russia including: a) a description of project implementation arrangements; 
b) institutional developments c) the results of the first tranche implementation to date; d) 

reparation and processing activities for the second tranche; e) summary data on overall ODs 
roduction and consumption in Russia; and d) the proposed scope and implementation plan for 
le third tranche. The subsequent sections provide detailed appraisal reports applicable to the 

four second trancl lrojects presently being submitted to the GEF for approval. 

clobal Environmental Facilitv. Russian Federation Ozone Deplerrng auosrances Phase-out Project, 
-. s nnr ument, Tt Ie World ; 

,. - -  

Bank, Ma 
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B. Project Implementation Arrangements 

The erpart ir 
- .  

1.3 : Project nplementing agency is the State Committee for Environmental 
Protection of the Russian Federation (SCEP, formally MEPNR), under the terms of a Global 
Environmental Facility Trust Fund ~ ~ r e e m e n t ~  (Grant Agreement) between SCEP and the World 
Bank, signed on September 29, 1996. An amendment to the Grant Agreement was approved by the 
Bank in October 1997 to accommodate changes in procurement procedures. Within Russia, the 
Project is supervised by the Inter-Agency Commission for Ozone Layer Protection (Inter-Agency 
Commission) established under SCEP. It includes representatives of government and industrial 
stakeholders impacted by ODs phase-out and operates under the Chairmanship of the SCEP 
Chairman. In addition, final h d i n g  proposals for individual investment sub-projects are subject to 
the appraisal and review processes established by the National Pollution Abatement Facility 
(NPAF), including formal approval by the NPAF Supervisory Board, which is made up of 
representatives from the Ministry of Fiance, Ministry of Economy, SCEP and a number of other 
agencies. 

has been 

~ervisoy 
or the OF 
-._-A - 

1.4 The nal implementation responsibility for the Project I 1 assigned to the center 
for Preparation and Implementation of International Projects on Technical Assistance (CPPI) 
established within SCEP in association with the World Bank, Russian Federation Environmental - Management Project (EMP). This assignment of responsibility has been formalized in a Project 
Implementation Agreement between SCEP and CPPI, dated January 28, 1997. Within CPPI, 
project management is assigned to two units, both of which are h d e d  under the Project through 
the agency fee provided for in the Grant Agreement and in accordance with a work plan and budget 
approved by the NPAF SUI y Board and World Bank. The ODs Investment Project Unit 
(ODs IPU) is responsible fi ~erall administration of the Project and for preparation, appraisal 
and implementation of inveuurlen~ sub-projects. This unit has a staff of five, covering the technical, 
procurement, financial and administrative expertise requirements of the Project. It is supported by 
staff ffom the NPAF, as well as local and foreign consultants as required. The ODs Country 
Program Unit with a staff of three is responsible for the institutional technical assistance 
components of the Project, provides support to SCEP in the overall implementation of the Country 
Program, acts as a secretariat to the Inter-Agency Commission, and assists in assembling 
information required in the fulfil' 1's reporting obligations under the Montreal 
Protocol. 

f Russir 

2 Global Environmental Facility Trust Fund Grant Agreement, GEF Trust Fund TF02831, 
1996, Amended, October 1997 

4, Septem 



? 
C. Institutional Developments 

1.5 The primary regulatory authority responsible for the ODs control is the SCEP and, within 
SCEP, the Department of State Environment Control and Safety. The legal basis for the control 
of ODs is provided by various resolutions of the gc: nt adopting the 

3 

and control measures over ODs production, impor ~ ~ o r t s ~ ~ ~ .  The r 
organization of the Inter-Agency commission7 has also Deen strengthened ro ensure coorai,,,.,,. 
and cooperation of regulatory and investme 3ng all stakeholc hin the 
government. The major direct regulatory cc ; that have been eing 
implemented since initiation of the Project are: 

nt activ: 
mtrol ir 

Ivernrne 
ts and e: 

1 I~ 

Country 
nandate 

Progrsu 
and .. 

ities arnc 
~itiatives 

jers wii 
or are b 

a) Development of a sj 'ODs production quotas that provides for the p: 
reduction in ODs production by producing enterprises such that complete phase-out can be 
achieved by 2000, while ensuring that supplies are available as consumption phase-out is bei 
implemented. This system has been operational since 1996 with quotas and associated 
production reporting being effective for the years 1995 through 1997. 

b) Development and im~lementation of a svstem of licensing a ~ ~ l i c a b l e  to the ~roduction 
and consumption of ODs. 

c) In association with the Ministry tor Foreign Economic Kelatlons of the Kusslan n 
Federation and the State Customs Committee of the Russian Federation, a system of import and 
export controls has been implemented that requires compliance with international obligations 
respecting ODs and ODs containing products. Specific provision for export allowances to other 
countries in the CIS have been provided for to ensure essential supplies while phase-out occurs in 
these countries. Full implementation and associated reporting capacity is anticipated by the end 
of 1997. 

it adequ 
d) The delegation of enforcemen1 autnurliy lur uua r;unLrul tu reglunal cllvnuruncllr 

Committees has been initiated, to ensure t h  city and ;e is achieved. .ate capa 

e) A formalized system of collecting and reporting information to the Montreal Protocol 
Secretariat, consistent with the countries obligations has been developed. 

3 Resolution on Priority Measures to Ensure Compliance with the Vienna Convention on Ozone Layer 
Protection and Montreal Protocol on Ozone Depleting Substances, Resolution No. 526 of the Government 
of the "ussian Federation, May 1995. 

4 On Control Over Imports to the Russian Federation and Exports from the Russian Federation of ODS and 
ODS Containing Products, Resolution No. 563 of the Government of the Russian Federation, May 1996 

5 On Launching an Experiment to Develop a Mechanism to Control Imports of ODS Containing Products, 
Order of the State Committee for Environmental Protection of the Russian Federation No. 48, February 
1997. 

6 On Establishment of Quotas f i r  Production of ODs in 1997, Order of the State Committee for 
Environmental Protection of the Russian Federation, February 1997. 

7 On Inter-Agency Commission for Protection of the Ozone Layer, Resolution No. 6 12 of the Government of 
f-7 

the Russian Federation, May 1997. 
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f) Devc ~t of a fo deral Program on ODs Phase-Out which is intended to 
mobilize state resources for phase-out activities. This has been drafted and is currently under 
review within the government under the coordination of the Inter-Agency Commission. 

h) Establishment of working groups within the Inter-Agency Commission to address seFtnral 
. phase-out requirements related to refrigeration, halons, medical uses, solvent uses, chlorine 

containing feedstock production and ODs production. 

mplemenrarlon Status 01 me r'irst Trancne 

1.6 L IIG Project's rllbL ucul~llc, sw vr~g l r~a l ly  ttppruvcu, ~r lvu~vcu a LUW pant of US$8.6 m ~ n u n  
(Table 1 .I). It was to include two investment sub-projects, one in each of the aerosol and domestic 
refiigeration sectors and technical assistance related to project processing and institutional 
strengthening. However, in the course of initiating implementation activities, it became apparent 
that new financial viability concerns had developed with one of the enterprises, JSC "KRP Birusa", 
located in Krasnoyarsk and which had been the largest producer of domestic refrigerators and 
compressors in Russia (750,000 unitslyear), had effectively stopped production in 1996 due to 
market problems. Production has dropped to approximately 16% of capacity and the enterprise was 
undergoing restructuring. As a consequence, it was decided to defer the sub-project until new 

financial viability evaluation could be undertaken as part of the second tranche prepara 
Therefore, first tranche implementation activities have been directed at the remaining sub-proj 
the aerosol sector (JSC "Amest") and the technical assistance activities. 

ald be r 

nt convc 

" ., 
tion. 
iect in 

1.7 The sub-project under implementation is a hydrocarbon aerosol 1 :rsion 
(HAP) at JSC "Amest", which is one of the country's largest consumer aerosol producers and 
sustaining consumers of ODs. This conversion involves a total investment of US$15.8 million of 
which GEF grant fimding is USs5.650 million. Project appraisal was based on a 1994 consumption 
level of 2,456 MT ODs. Expanding markets for its products have allowed the enterprise to 
progressively increase production up to the plant's rated capacity (40 million canslyear), although 
reductions in ODs consumption have been achieved by utilizing HAPICFC blends as propellants. 
1997 consumption is estimated to be 612 MT. Since Grant effectiveness in September, 1996, a 
Sub-Grant Agreement between the CPPI and JSC" Arnest" has been negotiated and signed (January 
1997). The enterprise has proceeded with the completion of engineering and initiation of main- 

procurement. The first tendering of equipment was completed in May, 1997 using Internat 
Competitive Bidding (ICB) procedures for the aerosol filling lines. A turn key contract val~ . 
US$2.1 million for this equipment was signed in January, 1997 and the manufacturing or m s  
equipment is in progress. These lines are scheduled to be delivered beginning in January 1998 and 
will be operational in June, 1998. Specifications and bidding documents for the other major 
procurement packages are being prepared. The major remaining grant fimded component is the 
purchase of valve production equipment that is anticipated to require the remainder of the sub-grant 

F- resources. Tendering for this is in progress with contracting anticipated in January, 1998 and with 
commissioning of the equipment scheduled in December, 1998. It shol loted that the 
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enterprise has contracted for the purchase of valves suitable for HAP service and will effectively 
eliminate ODs consumption when the new filling lines are fully operational in the third quarter of 
1998. 

1.8 The technical assistance component of the first tranche is also under implementation with 
a primary emphasis on support of institutional strengthening related to regulatory control of 
ODs. In addition to the establishment of the Project implementation capacity in the ODs IPU 
and ODs CPU described above, a foreign consulting contract valued at US$150,000 has been 
awarded to provide support in regulatory framework development. The scope of this work 
covers a review of international regulatory practices for ODs phase-out, development of specific 
regulatory initiatives in Russia at the national and regional level and support in their 
implementation through training and operational assistance. Terms of Reference for a second 
contract covering assistance in upgrading monitoring and reporting has been prepared and is 
anticipated to be internationally tendered in early 1998, once the initial results of the regulatory 
work are available. Grant resources are also being directed at the provision of compu 
communications equipment for SCEP and the Inter-Agency Commission to facilitatt 
effective data collection and reporting. ODs CPU is acting as the secretariat for the Inter-fige~lr;y 
Commission and is coordinating sectoral working groups, the development of the Federal 
Program on ODs Phase-Out, and the country's intemational reporting obligations. It has also 
undertaken a number of training and workshop initiatives for SCEP, regional environmental 
authorities and other stakeholders related to regulatory initiatives and intemational practices. 
The latter has included a study tour sponsored by the Government of the Netherlands on ODs 
monitoring systems. Development of a public information and awareness program on ODs n 
phase-out has been initiated. To date, this has largely been directed toward industrial users of 
ODs, through workshops addressing such topics as the use of low global warming potential 
(GWP) refrigerants, solvent sector applications, halon phase-out opportunities, and consultation 
on various regulatory initiatives related to licensing, production quotas, and importfexport 
controls. This program has recently been expanded to a more general audience in the public at 
large, with the occasion of the lom anniversary of the Montreal Protocol being use 
launching point with publications and media coverage. 
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E. Second Tranche Preparation and Processing 
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1.9 After grant eflect~veness, me worK necessary to complete preparation ~ L I  plucessmg 
through to appraisal of investment sub-projects for the second tranche was initiated. From the 
beginning, all enterprises originally identified for both the second and third tranches of the Project 

rly contacted and information on the enterprise's activities and sub-project preparation wert 
stah :ollected. This monitoring has indicated that significant declines in production have 
OCCULGU 111 an number of the candidate enterprises. It was recognized that this could result in both 
reduced grants due to cost effectiveness threshold restrictions and uncertainty as to their eligibility 
on financial viability grounds. It also indicated that two candidate enterprises would not be eligible 
for other reasons. In one case, an enterprise in the domestic refiigeration sector (Stinol) had elected 
to proceed with phase-out investments in advance of the project and had contracted the major 
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/" ' equipment requirements slated for grant funding under the Project on a sole source basis, thereby 
making these expenditures ineligible. In another case, an aerosol producer (Halogen) who is also 
involved in ODS production indicated an unwillingness to undergo financial viability evaluation. 
Based on these initial monitoring results, it was apparent that the scope of the second tranche would 
likely be reduced, firstly through elimination of the two sub-projects that had become ineligible 
(Stinol and Halogen) and the potential failure of others to demonstrate sufficient consumption 
and/or financial viability. As a consequence, it was decided to initiate final preparation and 
processing of all remaining sub-projects in both the second and third tranches with the intention of 
including all that were eligible in the second tranche 

1.10 The formal pre-appraisal work necessary to complete preparation and processing tor ule 
second tranche was initiated in late 1996. A two stage pre-appraisal strategy was adopted for 
enterprise financial viability evaluations and sub-project updating. The first stage was directed at 
screening the subject enterprises and sub-projects, followed by detailed analysis and information 
collection on those judged to be potentially eligible for appraisal based on the first stage results. 
Using a combined local and foreign consulting team, the first stage of this work was completed in 
March 1997 and the second stage in June, 1997. 

for the . * 
1.1 1 Table 1.2 provides a listing of all enterprises and sub-projects originally con 
Project's second and third tranche, along with a summary of their production history and results of 
the pre-appraisal updating and financial viability evaluation, where applicable. In addition to the 

r-- 
two sub-projects noted above that were dropped, it was apparent fiom the first stage screening that 
a number of the enterprises had suffered major reductions in capacity utilization and decline in 
financial viability. Based on these results, four domestic refrigeration enterprises (JSC "SEPO - 
Temp", JSC "Ormez", JSC "Polus" and JSC "Pozis") were not pursued further in the second stage. 
All were operating at very low levels of production and with the corresponding level of ODs 
consumption would not qualify for significant grant assistance. In addition, all had initially 
proposed sub-projects based on the refrigerant phase-out component utilizing HFC-134a 
refrigerant technology, which would be difficult to support based on the GEF Operational Strategy. 
Finally, all of these enterprises had serious financial viability constraints related to liquidity and 

would not unlikely be able to support the enterprise contribution requirements, although several 
have indicated that financial restructuring is underway. The more detailed second stage evaluation 
indicated that two additional enterprises were not viable for similar reasons. The earlier concerns 
relating to JSC "KRP Birusa" were verified in that its production was continuing to decline and no 
plan for rationalization of the operation and its restructuring had been implemented. Similarly, the 
aerosol manufacturer, JSC "Bytchirn", is producing at such a low level that it has little prospect of 
continuing as a viable business and will almost certainly close once the parent company (JSC 
"Altaichimprom") discontinues ODs production which is anticipated in 1998. In addition, the 
---osol plant at JSC "Novomoscowskbyt~him~'~ was found to have declining aerosol production and 

s operating at a loss, even though the enterprise itself was quite viable financially. During pre- 
maisal, the enterprise indicated uncertainty respecting this plant's future and has since closed the 

racility permanently. The four remaining enterprises were judged ready for appraisal. These were 
three aerosol producers (JSC "Sibar", JSC "Harmonia" and JSC "Chimpromy') and one commercial 

r refligeration equipment manufacturer (JSC "Marikholodmash"). 
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1.12 The detailed appraisals on these four enterprises were undertaken in July 1997 and the 
results of each are documented in the following four sections of this report. All were judged to be 
eligible and recommended for GEF funding, subject to negotiation of an acceptable Sub-Grant 
Agreement and satisfaction of a number of sub-project specific conditions. The total grant funding 
recommended is US$25.4 million which will phase-out 14,139 MT ODP in consumption capacity, 
an appraised cons~r--''--~ of 8,357 MT ODP and an estimated current (1997) consumption of - 3,142 MT ODP. 

F. Analysis of Current ODs i Consu mption and Pro Trends 
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1.13 The results of the second tranche processing indicated that ~t in the targeted high 
consumption aerosol and refrigeration sectors is rapidly occurring d le combination of the 
GEF h d e d  phase-out in the largest consumers, market driven rationalization of production 
capacity in these sectors, and enterprise initiated phase-out. Within the framework of the Project, 
this is being achieved with fewer grant resources than originally contemplated and the Project's 
basic objective of achieving phase-out in these two sectors will be substantially achieved without 
the resources originally allocated to the third tranche. This situation provides an opportunity to 
address other consumption sectors, as well as coordinate the Project's efforts with parallel efforts to 
phase-out ODs production in Russia. As a basis for developing the scope for the propos 
allocation of Project grant resources, an overall analysis of the cunent situation and trends i~ 

F. consumption sector as well as ODs production has been undertaken. 
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1.14 Aerosol Sector. In 1992, aerosol consumption in Russia was estimated to be 18,150 
MT/yearg, concentrated in eight producers of consumer and industrial products (17,850 MT 
ODPIyear) and a smaller quantity for the production of medical aerosol (300 MT ODPIyear). By 
1994, this had fallen to 13,280 MT ODP in the major consumers, on the strength of the conversion 
of one large plant (Chiton) to HAP on its own initiative and the introduction of CFC/HAP blends at 
JSC "Arnest". The currently estimated sector consumption based on data collected during the 
project indicates that an estimated 8,382 MT ODPIyear was consumed in 1996, of which 
"An the largest single ler (3,050 MT ODPIyear). In 1998, this demand will fall 
estir 3,566 MT as JSC "Arnest" completes phase-out and 
'?\Jovomoscowskbytchim has closed. At the end of 1999 after implementation of the phase-our 
proposed in this sector for the second tranche, the only residual consumption of significance will be 
at JSC "Halogen". While no current consumption data is available fiom this plant, this could be as 
high as 1,560 MT ODPIyear based on 1995 consumption. As such, it could remain a potential 
opportunity for the Project in the third tranche, should the enterprise choose to participate. . However, given the regional nature of this plant's market, it is unlikely that it's sales are being 
sustained and will certainly be impacted with increasing introduction of lower cost HAP based 
products h m  both Russian and foreign producers. The limited information released by this 
enterprise confirms that production levels are low. In any event, the closure of the plant by 
regulatory action at t- - )f 1999 will be required due to the Country Program commitment. 

8 Appraised consumption is the average of the three years priol 
prior to initiation of eligible phase-out investments. 
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1.15 Some residual consumption remains in the medical aerosol sector. In 1992 this was -+. 
estimated to be 300 MTtyear. However, preliminary data from the three identified enterprises in 
this sector" indicate that historical production levels are being maintained and the above 
consumption level is representative of current levels. This represents an ad nity for 
phase-out subject to the availability and acceptance of suitable technology. 
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1.16 The supply lble HA ~gnized as a potential constraint on assuring thi 
phase-out in this sector is achieved. lr is estimated that up to 10,000 MT ODSIyear of capacity will 
be required to fully service the sector, although current requirements are substantially less. At the 
present time, only two domestic suppliers of HAP is available. These are Minnebayoev GPZ at 
Almetievsk (Tatarstan), which has a preferential supply arrangement with Chiton but sells excess 
capacity on the open market, and Kirishi GPZ in the St. Petersberg region. Capacity is also under 
development at Neftekumsk GPZ in Stravropol (North Caucasas), and Nizhnevartovsky GPZ in 
Siberia. Furthermore, supplies are available from PO "Belarusneft" in the Gomel region of Belarus, 
Novouzensky GPZ in Kazakhstan, and can be readily imported from Western Europe. Pricing from 
the available facilities in the CIS is approximately US$0.40/kg compared to potentially higher 
quality material fiom Western Europe (US$0.70/kg). To take advantage of this price advantage, 
each sub-project within this Project includes HAP purification equipment in order to maximize the 
reliability and flexibility of supply. In summary, while the supply of HAP requires monitorinn, 
particularly in the context of a potential rationalization of overall refining capa 
sufficient options are or can be made available to assure adequate supplies. 
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1.17 Domestic Refrigeration Sector. It is apparent thai lr ratiom of the Russian n 
domestic refiigeration sector has occurred over the pi zal yea 1993, twelve 
manufacturers" were reported to produce 3,500,000 domestic refrigeration unitslyear. Four of 
these also produced compressors, along with four additional stand alone compressor 
manufacturers 12. Direct ODs consumption (CFC-11, CFC- 12, CFC- 1 1 3) during manufacturing 
w a  ted in 1992 to be 3,600 MT ODP'~. In 1996, it is estimated that less than 1,187,000 
unir manufactured and 834,700 were made by a single manufacturer (Stinol). Estimated 
direct OUS consumption in 1996 had fallen to 664 MT, with over half being associated with 
Stinol's CFC-11 consumption which will be phased-out in 1998. The residual consumption of 
approximately 300 MT ODPtyear is distributed among the traditional manufacturers all of whom 
are e financial dificultv and most of whom can be expected to stop sustained production in in sever 
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10 JSC"0ktiabr" ersburg), JSC "Mc nnprepav wow), JSC "Altaivitaminy" (Bijsk, 
Altai Region) 

I I - .stic refrl5~iclrul manufacturers identitied are KRP "Biryusa" (msnoyarsk), Saratov Electric Agregate 
luction (Saratov), Zavod (Zelenodolsk), Orsk Mechanical Plant (Orsk), Polus (Zaloust), NLMK 

8 

101" (Lipetsk), Murom Machine Building Plant (Muron), Yuryuzan Mechanical Plant (Yuryuzan), ZIL 
scow). JSC "Iceberg" (Smolensk), Ussuriysk Machine Building Plant, (Ussuriysk),and Leninetz (St. 
rsburi) 
iestic ma 
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I2 DOIT lnufacturers also producing compressors for internal and or sale are KRP " 

(Kra 1, Orsk Mechanical Plant (Orsk), Zil (Moscow), JSC "Iceburg" (Smolensk). Sta~ 
C O ~ ~ J I G J J ~ ~  llianufacturers are Astzakhan Retligeration Plant (Astzakhan), Tula Annorv Plant (Tula), Omsk 
Compressor Plant (Omsk) and Kirov Plant "Avaitech" (Kuov). 
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the near future. The only two that appear to have any chance of survival are JSC "KRP Birusa" and 
JSC "SEPO-TEMP" who produced 250,000 units and consumed 205 MT ODPIyear between them. 
Both are believed to be undergoing restructuring and as such could be considered in the third 
tranche. In summary, it can be concluded that effective phase-out in this sector is achievable by 
2000. 

1.18 Commercial Refrigeration Sector. In 1993, the Russian commercial refiigeration sector 
consisted of eleven producers of refrigeration equipment and ~om~ressors '~ ,  although a substantial 
portion of the latter were imported from Ukraine. However, almost half of the actual production 
volume was concentrated in a single enterprise (Marikholodmash). Estimated consumption was 
346 MT ODP, including HCFC-22. In 1996, the structure of the sector remains essentially the 
same but production has fallen and a substantial amount of conversion to HCFC-14lb and 
additional conversion to HCFC-22 has occurred. Import of CFC-12 based compressors from 
Ukrainian has largely been discontinued and use of imported compressors from Western Europe 
has increased. Reliable estimates of current consumption are not available except for CFC-12 
which was 73 MT ODP in 1996. While Marikholodmash remains the dominant producer in the 
sector, its consumption has fallen dramatically due to interim transitional substance conversion. 
The only other significant consumers appear to be Torgmash in Ekaterinburg, (15 MT CFC- 
12/year), Volgograd Tractor Works (12 MT CFC-12lyear) and JSC "Kholodmash" in Yaroslavl(20 
MT CFC-121year). The latter has expressed interest in presenting a sub-project for the third tranche 
to complement a major reconstruction of the plant being undertaken with Western financing. The 
others could also be considered which would effectively achieve phase-out in the sector. 

1.19 Industrial Refrigeration Sector. In 1993, six manufacturers'' of industrial refiigeration 
machinery, including compressors were identified and a consumption level of 335 MT ODP (CFC- 
12 and HCFC-22) was attributed to the sector. Since that time, the sector appears to have largely 
disappeared, something that would be consistent with the decline in orders for domestic industrial 
equipment. One major enterprise in the sector (Kazan Compressor Plant) initially presented a sub- 
project during the Project's original preparation. However, this was not pursued but remai 
only potential opportunity in this sector for the third tranche, provided the enterprise remains 
business. 
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ltic decl ine in n( ew prod ~f new 1.20 Refrigeratia cing Sector. Despite tl uction o 
Russian refiigeration equipment, a substantial residual requirement for servicing existing equipment 
in the domestic, commercial and industrial sectors will remain, particularly as the useful life of 
older equipment is extended for economic reasons. In 1992, the overall consumption of CFC-12 in 
the servicing sector was estimated at 8,300 MT ODP, split between domestic (700 MT), 
commercial (4,500 MT), industrial (2,550 MT), and building air conditioning applications (650 
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14 nercial refigeration equipme icturers identified are: ANPC ~olodmash u-Ola): 

Torgmash (Ekaterinburg), Refiigeration Equipment Plant (Orenburg); JV. "Sovitalprodmash" (Volzhsk); 
Torhmash (Lubertzy); RPS "Initziativa" (Aleksandrov); JV "Interholod" (Moscow); JSC "Sneg" (Moscow); 
"Edelveys" (St. Petersburg), PO "Holodmash" (Yaroslavl); and Volgograd Tractor Plant (Volgograd). 

IS Industrial refiigeration producers identified are:- Kazan Compressor Plant (Kazan); Moscow "Iskra" 
(Moscow); Kasimov "Cholodmash"(Kasimov); Cita-Centre Machine Building loscow 
Compressor (Moscow); and Cherkessk Refiigeration Plant (Cherkessk). 
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MT)'~. While, no I :stimate of annual consumption is available, it is apparent that even at 
half this level the se sector represents a large residual area of ODs demand in the country. It 
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is also apparent that me commercial and industrial sectors represent the largest single area of 
consumption within the sector. This is clearly a priority area that should be addressed in any 
extension of the Project's scope in the third tranche, both because of the high potential phase-out 
impact, but also because of the social implications of not having recovered material to sustain 
existing id? re when new production stops. 

1.2 1 Non-Insulating Foam Sector. In Russia, ODs, mainly CFC-11 and CFC- 1 IICFC- 12 
mixtures have traditionally been used to blow: a) flexible foams for bedding, carpet underlay and 
shoe soles, b) integral polyurethane foams for automotive components and c) rigid polyethylene 
foams for construction materials. In 1992, ODs consumption was estimated at 4,300 MT ODP. 
However, the introduction of C02 blowing techniques, along with the general economic slow down 
has reduced this to an estimated 830 MT ODP in 1995". Initial identification work has identified 
seven consuming enterprises accounting for 600 MT ODP of this 1995 consumption. Of these, 
follow up review of current performance indicates that these consumption levels are being sustained 
and, in fact, are increasing in several cases, largely due to increasing automotive sector production. 
Five enterprises1* accounting for an estimated 335 MT based on 1996 consumption were 
considered potentially sustainable enterprises and could be included as preparation candidates for 
the third tranche. 
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1.22 Solvent Sec JJJD SUIVGII~, specifics 
methyl chloroform (MCF), are used in Russia for electronics and metal parts cleaning. No dry 
cleaning solvent applications have been identified. The Country Program preparation doc~rnents'~ 
estimated overall solvent consumption to be 5,035 MT ODP in 1992. In 1995, sector 

was estimated at 3,980 MT ODP (CFC-113 MT ODs, CTC - 2,500 MT 
ODs, MCF - 300 MT ODs). However, actual solvent p~ n in 1996 based on regulatory 
reporting wits 1,640 MT ODP (CFC- 1 13 - 1,120 MT ODs, c lc - 676 MT ODs) which reflects a 
continued decline in consumption. Activity in the electronics sector has been low with the collapse 
of major military markets. Similarly, the largest traditional CFC-113 consumption applications 
appear to be in the manufacture of refigeration compressors which, as noted above, is at a very 
low level. As a consequence, identification of specific users has been limited. Initially, eight 
enterprise specific sub-projects were identified, accounting for 216 MT ODP in current 
con n. Of these, only three enterprises2', consuming 38 MT ODP, were considered to be 
Pot( :ligible, with the others being excluded on the grounds of previous viability assessments 
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"GAT (Nizhny Novgorod), JSC "Moskvich" (Moscow), JSC "Nelidovo Plastik Plant" (Nelidovo), 
"~lastik"'(~~z&n), JSC "Stroidetal" (Moscow) 
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difficult to comprehensively address, but, in fact, likely represents a relatively low residual 
consumption distributed among applications with poor conversion cost effectiveness. 

1.23 Fire Protection Sector. Halon is widely used in both portable and stationary fire 
protection systems in Russia. Halon 2402 accounts for approximately 90% of usage, being used 
exclusively in domestically manufactured systems. The remaining halons in service are Halon 12 1 1 
and Halon 1301 which are characteristically contained in imported systems. The Country Program 
preparation doc~rnentation~~ indicated that new 1992 consumption was 900 MT ODs (5,450 MT 
ODP) made up of Halon 121 1 (50 MT ODs), Halon 130 1 (50 MT ODs), Halon 2402 (800 MT 
ODs). Of this 740 MT ODs was used for new equipment and 160 MT ODs was used for new 
equipment. The major applications were naval (22%), aviation and space (21%), pipelines (20%), 
and civilian marine and land transport (1 7%). Subsequent project identification studies23 indicated 
that consurnption had fallen to 400 MT ODs in 1995. It was also indicated that the total stock of 
halons in the country was between 12,000 and 15,000 MT ODs. Regulatory data on Halon 2402 
production indicated that only 152 MT ODs was produced in 1996 which may in fact be a better 
reflection of actual current demand. The above referenced work identified a number of enterprise 
specific potential phase-out opportunities covering new consumption applications and a halon 
banking system. However, detailed screening of these indicated that most involved ineligible 
investments to develop new technology for large scale systems. Two were identified as suitable for 
Mher  preparation. One was a dry powder conversion of portable extinguishers that would phase- 
out 202 MT ODP of new consumption. The second was a halon banking initiative with a national 
service organization. Based on historic amounts used in servicing this would phase out up to 970 

f-- MT ODPIyear. Given the large stocks of halons in service and significant consumption in ODP 
terms, this area can be identified as a priority for potential third tranche funding. 

1.24 Consumption Summary. Table 1.3 provides a summary of estimated domestic 
consumption for 199211 993 'and 1996 with a projection for 1998 and 1999 based on second tranche 
implementation but without any additional phase-out initiatives. The results indicated that overall 
consumption has declined from 40,966 MT ODs in the 1992193 period to 16,245 MT ODs. It 
would be conservatively estimated at 12,070 MT ODs in 1998 and 8,620 MT ODs upon 
completion of the proposed second tranche sub-projects in 1999. It should be noted that actual 
consumption in 1998 and 1999 will likely be less since these estimates assume that 1996 or 1997 
consumption will be sustained by remaining users, something that is unlikely given the trends for 
most of these. It is also apparent that the highest residual consumption that is likely sustainable is 
in the refrigeration servicing and halon sectors which account for an estimated 4,320 MT ODs. 

1.25 ODs Production Sector. Russia has historically been one of the world's largest producers 
of ODs materials. Within eight producing facilities24 including research facilities, a production 
capacity of 143,200 MT ODs theoretically exists which accounts for 47% of the capacity outside 
Western countries. Actual production, excluding CTC feedstocks, peaked in 1990 at 118,000 MT 

22 Phaseout of Ozone Depleting Substances in Russia, COWI, August 1994 
23 Russia ODS Phase-Out Projects for the Solvent, Halons and Non-Insulating Foams Sector, ICF 

Incorporated, January 1997. 
P 24 JSC "Altaichimprom" (Slavgorod),JSC "Chimprom", (Volgograd), JSC "Kaustik" (Volgograd), JSC 

"Halogen" (Perm), JSC "Tekhnoroz" (Redkino), JSC "Kirovo-Chepetsk Chemical Plant" (Kirovo- 
Chepetsk), RSC "Applied Chemistry" (St. Petersburg), JSC "Chapayevsk Chemical Plant" (Chapayevsk). 



TABLE 1-3 

SUMMARY OF ACTUAL AND FORECAST ODs CONSUMPTION BY SECTOR 
WITH SECOND TRANCHE IMPLEMENTATION !- 
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P ODs but declined to 66,515 MT ODs in 1992. Since that time, production has continued to 
decline with 1995 and 1996 production 44,865 MT ODs and 18,150 MT ODs respectively, based 
on the regulatory data illustrated in Table 1-4. This decline in production is generally consistent 
with the overall decline in domestic consumption described in Table 1.3. Comparison of domestic 
consumption estimates with production for 1996 indicate that the amount of material available for 
export which would be less than 2,000 MT ODs. Most of this material would be exported within 
the CIS, with Ukraine anticipated to account for the majority, based on current demand projections 
of approximately 1,480 MT O D P ~ ~ .  

1.26 The phase-out of ODs production is being pursed both through the regulatory system within 
Russia and international assistance. Beginning in 1996, SCEP has established a system of annual 
quotas that set annual production limits for each producer which decline such that total phase-out 
will occur by the year 2000, consistent with the Country Program commitment. Table 1.4 provides 
the quota established by enterprise for 1996 and 1997, along with actual production for 1995 and 
1996. International assistance has been provided to plan a production phase-out program under 
foreign technical assistance funded by the United This assistance has continued in 
cooperation with the World Bank in the form of the Bank's Special Initiative for ODs Phase-out in 
the Russian Federation (Special Initiati~e)~~. The Special Initiative contemplates a program of 
compensating producing enterprises for loss of revenue and costs associated with the closure and 
destruction of their production facilities before 2000. This compensation would be funded by a 
US$27.0 million facility assembled by the Bank fkom various donor countries. Bilateral 

/-- 
commitments to this facility are approaching the required amount but a potential short fall may 
exist. 

G. Proposed Third Tranche Scope and Implementation Plan 

;7 It is proposed that the remaining h d i n g  of US$26,950,000 available within the Project 
allocated to the third tranche whose scope would be broaden to address other consumption 

sectors and as well as production phase-out. While overall phase-out in Russia is occurring 
rapidly, residual consumption exists in a number of sectors and recurrent demand for significant 
quantities of ODs could be sustained for some time, particularly for refrigeration and fire 
protection system servicing. Similarly, in the absence of ODS materials being available to these 
applications in the medium term, social hardship and public safety risks may develop. It is also 
recognized that a close linkage exists between the phase out of ODs consumption and 
production. The inclusion of ODs production phase-out within the Project's scope at this stage 
will facilitate the orderly completion of both aspects with the minimum of economic dislocation 
and provide additional assurance to the international community that the country's obligations 
are met. 

25 Drap Project Document: Ukraine GEF ODs Phaseout Project, World Bank, September 1997 
26 

I-' 

Development of a Strategy to be Used by the CFC Production Industry in the Russian Federation to 
Confront the Phaseout of Ozone-Depleting Substances ICF Incorporated,. April 1995. 

27 Project Prospectus: Special Initiative for ODs Production Phaseout in the Rwsian Federalion, World 
Bank, April 1997. 



TABI-4.~1~ TABLE 1-4 
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P 1.28 The scope of the proposed third tranche is summarized in Table 1.5 in comparison to the 
original Project scope, and is described by its various sectoral components in the following: 

a) Residual Aerosol/Refiigeration (US$5.0 million). This would address the estimated 
1,900 MT ODSIyear of consumption potentially remaining in these sectors after implementation 
of the second tranche. The remaining consumer aerosol manufacturer (JSC"HalogenW), and the 
two domestic refrigeration manufacturers (JSC "KRP Birusa", JSC "SEPO-Temp") that have 
maintained some production and could potentially be viable upon restructuring would be most 
likely sub-project candidates. One or more commercial refrigeration enterprises will also be 
investigated. Up to 90% of the residual ODs consumption in these sectors could be eliminated. 

b) Refrigeration Servicing (US$6.5 million). The largest remaining phase-out opportunity 
is in the refrigeration servicing sector where up to 4,150 MT ODS1yea.r of recurrent consumption 
is estimated. A framework sub-project directed at the development of recovery and recycling 
capacity, primarily in the commercial and industrial sector will be developed. In addition, the 
development of retrofitting capacity for zero ODP refrigerants will be pursued. Based on the 
models developed or being developed in GEF phase-out projects in the Czech Republic, Belarus 
and Ukraine, it is anticipated that a number of regional operating enterprises in the servicini 
business will be identified as sub-grant beneficiaries. 

c) Halon Banking KJS$2.0 million. A large potential recurrent ODs consumer in tern - ODP is the servicing requirements for existing halon systems, particularly those in large 
infhstructure installations such as pipelines and power stations. It is estimated that 
approximately 100 MT ODSIyear is required for this. It is proposed that a banking system be 
developed using an existing national service enterprise andlor major users as the sub-grant 
beneficiary. It is anticipated that material for such a system will be readily available to such a 
bank through access to decommission facilities, particularly in the military sector. Particular 
emphasis will be placed on the development of a business plan and security to ensu-- "-- 
sustainability of such a system. 

d) Non-Insulating Foam KJS$6.0 million). Previous project identification work has 
identified five potentially viable enterprises using CFC-11 in foam blowing applications, A 
estimated 332 MT ODSIyear could be phased out, accounting for approximately 40% of the 
estimated residual consurn~ 5 e  sectc 

e) Fire Protection EQU~UIIIGI~L tWS$O.S 1111111~11). A smhl~ a11~~ation is ~ I V ~ U S C ~  for the 
conversion of at least one manufacturer of fire protection equipment to non-ODs materials. This 
will phase-out approximately 20 MTIyear of high ODP material which likely accounts for 
approximately 20% of identified consumption in the sector. 

f) Medical Aerosols (US$l .O million). It is proposed to prepare sub-projects with the three 
medical aerosol producers in the country. Phase-out potential is estimated to be 300 MT 
ODSIyear and, subject to technology limitations, could eliminate consumption in this sector. 

e 



n 
g) Solvents (US$l .O million). An allocation of funds to up to four sub-projects in the 
solvent sector is proposed to cover applications in the aerospace, electronics, instnunentati,,,, 
and machinery industries th; lffer suitable phase-out opportunities. at may c 

. "  
h) Production Phase-our aumort (US$5.0 million). It is proposed to allocate funding to 
production phase-out through the Bank's Special Initiative, should such supplementary funding 
be required after the assembly of bilateral commitments to the proposed facility. This will 
facilitate the coordination of the production and consumption phase-out timing. 

ould occ 

1.29 Implementation of the third tranche will generally follow the same process emp~oyea ro 
date. Final sub-project identification and confirmation of beneficiary interest will be completed 
by the end of 1997. The Inter-Agency Commission's membership and other representatives of 
consumption sectors have been notified that all remaining candidate sub-projects must put 
forward as soon as possible to allow consideration. Detailed preparation of sub-prc 
begin, using resources from the first and second tranche technical assistance compo 
consulting assignments are envisioned for this. One will be directed to refrigerati011 SGI V I G I I I ~  

and any refrigeration manufacturing sub-projects that are accepted. A second will address t 
halon banking and fire protection sector sub-projects. Potential sub-projects in the remaini 
sectors will be covered by a third assignment. It is anticipated that project preparation and PIG- 

appraisal enterprise financial viability evaluations will be completed by mid-1 998 and appraisal 
will be done in the third quarter of 1998. This is anticipated to coincide with the projected 
appraisal schedule of the Special Initiative. Submission of the third tranche for GEF approval is 
scheduled for October 1998. While all third tranche sub-projects should begin disbursement in 
1999, it is likely that phase-out investments will continue into 2000. Completion of the third 
tranche activities shl :ur by the end of that year. 

1.30 The principal impact of the proposed third tranche is esnmarea to oe the phase-our of up 
to 6,752 MT ODs (Table 1.5). This accounts for a substantial proportion of the conservatively 
estimated 8,630 MT ODs of consumption remaining after completion of the second tranche 
(Table 1.3). Furthermore, it is felt that much of the remaining consumption may not be 
sustainable in any event, given the trends in the sectors involved. As a consequence, the wider 
objective of the Project in phasing out substantive ODs consumption in Russia should largely be 
achieved by the year 2000, although it is probable that some phase-out activities under the 
Project will have to be maintained into the year 2000, beyond the Country Program phase-out 
date. This realitv will have to accommodated within the GEF Operational Strategy and the 
com ion to th pliance status 0: f Russia le Montr ocol. 



TABI-5.~1~ TABLE 1 -5 

COMPARISON OF THE ORIGINAL AND REVISED PROJECT SCOPE 

UB-PROJEC 

NOTES: 1. First tranche agency fee is equal to the inltlal payment into the special account amade under the terms of tho Grant Agreement 
Second trancge agency fee based on the reconciliation of first tranche over payrnenl 

2. The propored scope of the third tranche Is indicative and funding allocations am subject to confirmation rffsr futthw project preparation. 
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RUSSIAN FEDERATION 
OZONE DEPLETING SUBSTANCE CONSUMPTION PHASE-OUT PROJECT 

SECOND TRANCHE APPRAISAL 

n. uacngl uunu 

shampo 
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2.1 JSC ~facturer of liquid soap, 0, hair s :odorant, anti- 
statics, air 1resneIlers mu other cosmetic products, locateu in lvfoscow. ~e roso l  packaging, 
involving CFC-11/12 mixtures are employed for the hair spray, deodorant, anti-statics, air 
fresheners. The erlterprise was originally a part of a larger State household goods manufacturing 
organization which began developing aerosol production capability in 1979 and started 
operations in 1981. In 1985, it was separated as an independent aerosol goods producer under 
the name Mosbytchim, with a capacity of 40,000,000 canslyear. In 1989, it entered a joint 
venture with a leading international firm in the field (L'Oreal) and expanded its product lines into 
shampoo and other cosmetic products. This joint venture operated until 1994, at which time 
Mosbytchim withdrew its assets, including aerosol production capacity of 20,000,000 canslyear. 
In 1996, it changed its name to JSC "Harmonia" after being form; atized. It is currently 
structured as an open joint stock company with the shares distri etween its employees 
(82%) and the Moscow Oblast Property Fund (18%). Harmonia has LWU subsidiaries: Harmonia 
Plus which undertakes product distribution, and Harmonia Plus Plus which is devoted to research 
and development. The company employ 356 people of which 78 work in aerosol production. 

. . 

These employment levels represent a decline from historical levels and further I ns are 
contemplated as the enterprise focuses on its principal business activities. 

illy priv 
buted b( 
.^ L--- a. 

2.2 Harrnonia currently has a production capacity of approximately 30,000,000 product units 
per year in all its product lines. In 1996, the proportion of sales among these was 57 % for 
aerosols, 28% for shampoo and liquid soap and 15% for other products. Historically, this 
distribution has shown a wide variation with the shampoo and soap production accounting for up 
to 40 % of sales during the joint venture period (1992193) and dropping to 16% in 1995 
immediately after its breakup. An overall decline in production has occurred through this period 
fiom 20,900,000 units of all products in 1994 to 10,800,000 in 1995 and 6,000,000 units in 1996. 
Overall production capacity utilization was estimated to be 20% in 1996. For the first half of 
1997, sales and production have shown modest increases fiom 1996 levels, indicating a recovery 
trend from the extended dislocation associated with the termination of the joint venture. Aerosol 
production, which was almost 13,000,000 canslyear in 1994, declined to 3,440,000 canslyear in 
1996. The relatively low production of aerosols in 1996 was largely attributable to a six month 
shut down while products were reformulated to use an ethanol substitute which does not attract 
an excise tax on consumer alcohol. Management has continued to limit aerosol production 
during the first half of 1997 as it concentrates on exploiting the higher demand for shampoo and 
soaps, and undertakes additional aerosol formulation work in preparation for ODs phase-out. 
Projected 1997 aerosol production is estimated to be 4,305,000 cans with significant recovery of 
aerosol production is not being anticipated until conversion to non-ODs propellant is completed 



In 1996, the mix of aerosol products produced was: hair spray (75%), deodorant (3%), anti- r*4\ 
statics (16%) and air-fieshners (6%). This mix is expected to be generally sustained in the future, 
although some growth in the share of deodorants is expected with newly introduced product 
lines. 

2.3 Harmonia's products generally lie in the middle to upper range of product quality in the 
domestic market. For aerosol products, the main competitors of a similar quality level are 
imported brands such as Taft, Wella and L'Oreal. Competition, also exists with lower quality 
Russian products (Arnest, Sibar) and imports from Turkey and Italy. Harmonia's pricing strategy 
is to maintain a 10-20% price differential with imported brands of similar quality, although this 
will be 30-40% above lower quality domestic and foreign competition. Within the particular 
aerosol market segment targeted, Harmonia estimates that it maintains a 20% market share. 
While Harmonia's products are marketed nationally, the principal market area is European 
Russia, primarily the Moscow and St. Petersburg regions. The enterprise does not export. 
Marketing is done through of distributors, large department stores, directly through a 
factory retail store, and, mo: tly, through its own mobile retail display units. The overall 
presentation and design of harmonla's products is equivalent to Western retail standards ;rnd ic 

mark ' that of other CI S produ cers. 

2.4 1116 G I I L G I ~ I I ~ G  W- diginally established as a 40,00U,UU~ canlyear capacity tacility, wiU1 
four filling lines, a tin plate can making operation, valve manufacturing, can detail and packaging 
capability, and CFC propellant handling and storage infrastructure. The installed equipment 
dates from 1979, although its was not put into service until 1981. As such it is the most modern 
facility in the Russia aerosol sector prior to recent ODs phase-out initiatives. While no major 
new investment in aerosol production facilities has been made since it was originally built, the 
plant is well maintained and relatively efficient The actual capacity of the current operation has 
been reduced substantially from the original operation. The current filling line capacity is 
20,000,000 canslper year using two of the original two filling lines. One of the remaining filling 
lines was acquired by L'Oreal when nt venture broke up. The other has been dismantled 
and is used for spares. The filling a inally housing one of these lines has been converted 
to shampoo production. The origina GUI r~rding facility is still operated but at reduced capacity. 
Imported cans are purchasc ;ome product lines and imported preprinted shrink sleeve 
labeling is used. As a resuil n detailing operation is limited to locally produced cans and 
the excess lithography capacity is marketed externally. A mixture of manufactured and 
purchased valves is used with the latter being increasingly favored on the basis of cost and 
reliability. The current propellant and formulation storage facilities are located adjacent to the 
main produc lity. Th ~n a 6.63 hectare site with direct rail access. tion faci 
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2.5 BE-4 on the design ot the plant and tne current operational capacity of 20,000,000 
canslyear, the estimated maximum potential ODs consumption at this facility would be 
approximately 4,000 MTIyear. However, the documented ODs consumption for the past four 
years was : 1993 - 1.965 MT, 1994 - 7 MT, 1995 - 2,083, 1996 - 1105. ODs Consumvtion 
in 1997 is pr ojected . 0 MT. 



- 
2.6 ODs phase-out opportunities at Harmonia (Mosbytchim) were originally identified 
during the development of the Russian Federation Country Program in 1994' which was 
undertaken with the support of the Danish Environmental Protection Agency. Subsequent 
technical preparation work in 1995 documented a defined phase-out sub-project to convert the 
facility to hydrocarbon aerosol propellant (HAP) through major investments in HAP storage and 
handling infrastructure and filling lines2, while retaining can and valve making capacity. On this 
basis, the sub-project was included as a candidate sub-project within the second tranche of the 
overall project3 as approved by the GEF in April 1996. At that time, the total incremental 
investment cost was estimated to be US$5,678,000 with proposed GEF grant financing of 
US$4,015,000. In March 1997, an enterprise financial viability assessment and sub-project 
update was undertaken, with a follow-up pre-appraisal verification of additional information 
being completed in June, 1 9974. In July 1997, a joint CPPVWorld Bank appraisal mission visited 
the enterprise to complete sub-project processing. The results of this appraisal are documented as 
follows. 

B. Objectives 

use of 
7 -  A .. 2.7 The objectij : sub-project proposed by JSC "Harmonia" is tc out the 1 

ODs propellants through conversion of 20,000,000 canslyear aerosol production capacity to m r  
technology. 

P" 2.8 The objective of this sub-project appraisal is to verify the eligibility of the sub-project for 
GEF funding. This specifically includes: a) confirmation of the sub-project's physical scope and 
technology selection; b) verification of current and historic ODs consumption information; c) 
verification of the estimated sub-project incremental investment and operating costs; d) 
determination of eligible costs and their allocation to the grant; e) documentation of sub-project 
procurement and implementation plans; f) verification of enterprise financial viability in the 
medium term, including the enterprise's capacity to support its contribution requirements; g) 
evaluation of the environmental implications of the sub-project; h) confirmation of the adequacy 
of proposed safety measures; and i) recommendation of appropriate conditions for the Sub-Grant 
Agreement. 

C. Sub-project Descriptio :ost Estimate 

2.9 Sub-project Scope. The overall scope of the appraised sub-project covers the complete 
conversion of Harmonia's aerosol products production from the use of CFC-11/12 mixtures to 

s HAPS as propellants. Portions of the existing facilities have been judged as inadequate for HAP 
utilization in the following respects: a) present CFC storage and handling facilities do not meet 
Russian national or internationally recognized safety standards for flammable materials and are 
-- -~ - - 

I Phaseout ofozone Depleting Substances in Russia, COWI, August 1994 
2 

,- 3 
Assistancefor Project Preparation: Aerosol and Repigeration Sectors , COWI, February 1996 
Global Environmental Facility. Russian Federation Ozone Depleting Substances Phase-out Project. 
Project Document, The World Bank, May 1996 

4 Financial Viability Assessment, Marikholodmash, Yoshkar-Ola, COWI, June 1997 
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not designed for the higher operating pressures required; b) the CFC delivery system and filling 
lines are not fire or explosion proof as is required for handling flammable materials; c) the ,-s 

general plant production infrastructure is not suitably designed for handling of flammable 
substances ipped with suitable fire suppression equipment; d) present warehousing 
facilities fo ~g flammable finished products contravene Russian safety requirements and 
restrictions on quantity of material stored with each structure or isolated room; e) operational 
practice and training of staff is not appropriate for handling of flammable substances. The cans 
and valves produced with the existing manufacturing facilities are considered adequate for HAP 
service and 1 the option of purchas 
will likely k 

1 retaine 
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ugh inci ing thes ;e comp onents 

2.1 0 The sub-project's appraisal verified that the following incremental investments are 
required for conversion to HAP and that this defines the detailed technical scope of the proposed 
sub-project: 

a) HAP storage and handling facilities, including rail unloading facilities, underground 
storage tanks, piping and transfer equipment (pumps and compressors), and associated civil 
works and infrastructure (site preparation, sewer, water, controls and utilities), all to be located in 
the area adjacent to the current CFC storage facilities; 

b) HAP purification system employing molecular sieve-type technology, in order to as! 
the necessary quality of HAP from potential domestic and foreign suppliers; 

sure 

Ded: c) icated HAP tad ) to ensure the availability of rolling stock for reliable 
continuous delivery of HAP trom suppliers in the mid-Volga region in Russia and Belarus; 
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d) /minute aerosol filling lines, eac lete with unscra 
head liquid tilling unit, valve placer, vacuum crimping unit, gas house conveyer, moaular rilling 
room, gas fi un conveyer, weight checking device, water bath, actuator placement dc 
and cap inst nit, defective can destruction unit and air compressor; 

- 
ller, reh 
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e) Production area building upgrades including: HAP supply system, explosion proof 
electrical system installation, fire wall construction, and fire suppression systems; 

d) Finished goods warehouse upgrading including: explosion proof lift trucks, fire 
suppression system installation, and electrical modifications; 

Envi tal mon itoring a ity contr 
~.*  ..---A- 

e) ironrnen *ol instrumentation in the form of air 
monitoring devices and laborarory equipment related to detection and sampling of HAP releases: 

sign nec '- ct, -1 

f) Engineering and de o support the development of technical specifics 
and construction drawings for UK ~ U U V G  ~ ~ u i ~ m e n t  procurement. installation and associatea 
works; 



g) Project implementation support for environmental evaluation and permitting, 
procurement assistance in tendering and contracting the required goods, services and works, 
safety audits; 

h) Training in the operation of new equipment, particularly related to safety procedures: and 

i) Dismantling and destruction of CFC-based equipment, particularly operational and 
unused filling lines and CFC storage facilities. rn 

reci 
wa! 
smi 

2.1 1 Technology Selection and Capacity Justification. The selection of HAP pro] 
technology is approved as a zero ODP technology for the aerosol sector by the MPMF and is 
supported in the 1995 UNEP Technical Options Report on Aerosols, Sterilants, Miscellaneous 
Uses and Carbon Tetrachloride. It offers an operating cost advantage due to the lower unit cost 
and overall volume required in comparison to CFC's. Harmonia is proposing the replacement of 
only half of its original 40,000,000 candyear capacity, although this is in fact equivalent to the 
actual capacity of the plant at the time of appraisal. The appraisal mission concluded that 
replacement of 20,000,000 canslyear of capacity was eligible for grant funding consideration. 
However, it was noted that this remains well in excess of the facility's actual production levels in 

- ent years and a lower capacity would likely be adequate in the near-term. Having said this, it 
s also concluded that any cost savings that could be obtained from reducing capacity would be 

rC 
all, given the need for at least two lines to support the variety of product lines produced by the 
erprise and the common level of general infrastructure upgrading required for safety and fire 
ltection reasons. 

2.12 Incremental Investment Costs. Table 2.1 presents the detailed investment cost estimate 
for the proposed sub-project scope as defined above. This was finalized and agreed to at 
appraisal. This cost estimate is based on actual costs incurred to date, second quarter 1997 
quotations for major equipment purchases, engineering services and works, and indicative 
estimates for minor works, and project implementation related support services. The total sub- 
project incremental investment cost is US$8,592,685 inclusive of applicable taxes (import duties 
and VAT) at current rates, and a 10% physical contingency. Of this, the enterprise has invested 
US$685,900 to date of appraisal in preparatory engineering and environmental activities, and 
works as noted above. Remaining incremental investment required is US$6,505,400, primarily 
in the purchase of major equipment and works needed for the filling operation and HAP storage 
and handling system. The appraisal mission concluded that all of these costs 'are consistent with 
the "Indicative List of Eligible Incremental Costs" adopted by the parties to the Montreal 
Protocol. The appraisal mission noted that the total incremental investment costs of the 
combined sub-project had increased by a factor of 1.51 since its original proposal to the GEF. 
This increase is attributable to the more comprehensive scope of the appraisal estimate, and the 
use of actual quotations for equipment and works, the latter of which reflects the high inflation 
rate applicable to local costs in 1995 and 1996. 

/I 2.13 ODs Phase-Out Work Prior to Appraisal and Retroactive Financing. The appraisal 
mission found that some preparatory work, directly supporting ODs phase-out, has been 
undertaken prior to appraisal, beginning in 1995. This included expenditures on engineering, 



TABLE 2.1 
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environmental permitting, and works associated with dismantling old equipment, building 
modifications and site preparation for the HAP storage facilities. Review of these investments 
indicates that while these are legitimate incremental costs, none would qualify for retroactive 
financing under the terms of the GEF Grant Agreement. The majority of these expenditures were 
made on preparatory building upgrading and civil works prior to August 1995, the earliest date 
for which retroactive financing would be possible under the Grant Agreement. The remainder 

- involved procurement practices that would not meet the test of equivalency with World Bank 
competitive bidding procedures, since sole source selection of consultants and contractors was 
used. 

2.14 Safety Measures and Costs. The investments required for conversion of aerosol 
production fiom CFC propellants to HAP are inherently driven by safety considerations due to 
the flammable nature of the material being substituted. For this reason, virtually all incremental 
costs are safety related. Those of specific note are : a) fire suppression and alarm systems; b) 
filling line enclosure and ventilation; c) defective can destruction equipment; d) explosion proof 
warehouse equipment; e) building construction and electrical service upgrading; f)  safety 
training; and g) a safety audit. Safety training will be undertaken by the enterprise with the 
support of local consultants. It will also be included within the scope of training provided by 
suppliers of critical equipment such as the filling lines and HAP handling and storage systems in 
association with the commissioning support requirements under these contracts. The 
independent safety audit will be undertaken by an international consultant familiar with HAP 

r.4 
installations in aerosol plants. This audit will occur in two parts. The first will occur during the 
detail design stage and will cover a review of the design and equipment specifications for the 
filling lines and HAP infrastructure, followed by a review of the technical proposals fiom the 
selected suppliers of this equipment, prior to commitment. The second stage will occur at 
commissioning and cover the facilities and equipment as installed, along with an evaluation of 
operating procedures and staff training. During operation, it was agreed that a trained safety 
team will be established. This will be made up of operational staff and technical specialists who 
will report to senior management (not production management) and have authority to shut down 
production in the event of dangerous situations developing. 

2.15 Incremental Operating Costs (Savings). The conversion to HAP will result in both 
increases in quality control and maintenance costs, and in savings associated with use of lower 
quantities of less expensive propellant. The increased annual operating costs related to quality 
control were estimated to be US$22,500 attributable to the addition of six inspection and 
supervisory staff. The increased annual maintenance costs were estimated to be US$12,000 on - 
the basis of additional staff and spares required to maintain leakage below 0.1%. Operating cost 
savings have been estimated on the basis of hair spray formulations which account for 75% of 

d production. Utilizing current CFC-11/12 prices paid by the enterprise (US$0.96/kg) and market 
prices for HAPS sourced in the CIS (US$0.40/kg), an annual cost savings of US$539,38 1 was 
estimated based on average 1994195196 production levels. The resulting overall net annual 
operating cost savings estimate is US$504,88 1. 
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2.16 Sub-project Schedule. The lpletion of the 
ODs conversion will extend over a pcriuu ul eignteen munms. Assuming rnar UJ~F, and NPAF 
Supervisory Board approvals are obtainec fourth quarter of 1997, major procurement 
activities and works construction will be aken in 1998, and the sub-project will be 
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2.17 Proc ~t Plan. The ov nt plan I ed at appraisal is provic 
Table 2.2 ana summarized in Annex A. ~ n e  enterprise has proposed that the GEF gram pe 
allocated to: a) six IS packages ($4,156,900) covering foreign sourced equipment; b) one NS 
package (US$247,500) for fire suppression equipment that requires local certification; c) two 
NCB works packages (US$1,540,000) for civil construction and electricaVmechanica1 services - plus equipment installation; and d) four consulting contracts (US$308,000) covering engineering, 
environmental evaluation, procurement services and the independent safety audit. This packaging 
is consistent with the Project Grant mended5. It has been agreed that World Bank 
procedures6' and contract docurnen :d. The remaining goods and services will be 
acquired by the enterprise as its contribution, uslng local commercial practice which in most 
cases will be equivalent to Bank procedures 
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2.18 Implementation Capacity. Hcu~llvllld'~ capacity to manage the sub-project's 
implementation is judged to be good. The enterprise has undertaken the conceptual design and 
basic equipment identification necessary for development of the sub-project to the current stage, 
utilizing a contracted engineering firm. For the final design and technical project management of 
the sub-project, externally contracted capacity will continue to be required as provided for under 
the sub-project. Development of Terms of Reference for this work and the consultant selection 
process were initiated at appraisal and the ODs IPU will provide direct support in the 
administration this process in conformance with Bank procedures. The second area where 
assistance :. felt to be required is in the administration of the World Bank procurement 
procedures, particularly as applied 1 packages, and b S contra cting of ' the equ 

5 Global Environmental Facility k t  Fund Grant Agreement, GEF Trust Fund TF028314, September 29, 
1996, Amended, - 1997 

6 Guidelines For Procurement Under ZBRD Loans and IDA Credits, World Bank, August 1996. 

7 Guidelines for the Selection of Consultants by World Bank Borrowers, World Bank, January 1997. 
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the NCB contracting of works. The inclusion of a procurement consultant has been provided for 
under the sub-project. Jointly with the ODs IPU, Terms of Reference for this assignment are to 
be developed immediately after appraisal. The scope of this assignment will be to assist in the 
preparation of bidding documents, administering World Bank "No Objection" clearances, bid 
evaluation, and contract negotiations as required. Given the importance to the sub-project 
schedule of both the detailed design work and procurement support contracts being in place as 
soon as possible, the enterprise has agreed to make the necessary financial commitments for 
these services in advance of the Sub-Grant Agreement being signed and final approvals from the 
NPAF Supervisory Board and GEF. It was agreed that a condition of Sub-Grant Agreement . signing will be that these contracts are in place and the work under them has bzen started. 
Subject to following Bank procedures and obtaining appropriate "No Objections" 'of Terms of 
Reference and consultant selection, expenses incurred will be reimbursed by the Bank after the 
signing of the Sub-Grant Agreement. It was also agreed that a condition of "No Objection" to 
selection of the filling line and HAP equipment suppliers, is the completion of a satisfactory 
review of the technical specifications and recommended supplier proposals by the consultant 
undertaking the independent safety audit. As a consequence, the selection of this consultant is 
also critical to the schedule and must be initiated prior to or immediately upon Sub-Grant 
Agreement signing. 

E. Enterprise Financial Evaluation and Sub-project Financing 

P' 2.19 Pre-Appraisal Enterprise Financial Viability Evaluation. A detailed enterprise 
financial viability evaluation was conducted on ~armonia' in March 1997 and documented in a 
confidential report made available to the ODs IPU and the World Bank. The scope of this 
evaluation covered: a) review of accounting and management information systems; b) 
development and analysis of Westem-style income statements and balance sheets for the period 
1992 through 1996; c) evaluation of the enterprise cost structure; d) analysis of enterprise 
financing capacity; e) identification of significant financial issues; and f) generation of fmancial 
projections involving several scenarios related to the enterprise's circumstances and prospects. 

2.20 The results of the pre-appraisal enterprise financial viability evaluat 
follows: 

:ion are ! 

a) The overall financial performance of the joint venture between Hannonia (Mosbytchim) 
and L'Oreal for the years 1992 through 1994 was good, with expanding sales and revenues 
(US$29,382,000 in 1994), and after tax income consistently between US$2,500,000 and 
US$3,000,000; 

b) Starting in 1995 and continuing through 1996, Hannonia has shown a decline in revenue, 
profitability and liquidity. At the end of 1 996, the enterprise had assets of US$ 1 5,169,000 
approximately half those shown in 1995 for the joint venture. Revenues were US$8,053, the 
operating profit margin had turned from a positive value of 17% in 1995 to -1 7%, and the 

,F- enterprise was in a very tight cash flow position with minimal ability to sustain new investment; 
- - - 

8 Financial Viabilio Assessment, Harmonia, Moscow, COWI, June 1997 
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c) s's financial position is largely attributable to the impact of 
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g) The enterprise operates adequate accounting and management systems suitable for its 
operations and sufficient to support external audit requirements which have been done since 
1995; 
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2.2 1 Appraisal Enterprise Financial Viability Verification. At appraisal, the pre-appraisal 
financial viability evaluation was updated, with specific reference to the critical issues identified 
above. The ng summarizes the infor obtainec : results of the updated 
evaluation: 

i and the 

a) Trends respecting overall product sales had been sustained for the first six months o 
1997, although management has emphasized the production of shampoo rather than aerosol 
products ac,ring this period; 

b) A sales forecast for 1997 of 
1998 and he 

100 unit 7, increasing to . 10,260,000 - units in 
- :tiom; tant aftel r that, w >asis for financii a l  projec 
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c) The enterprise's debt structure was verified with a repayment schedule of US$2,140,000 
in 1997, US$1,587,000 in 1998, US$695,000 in 1999 and US$195,000 in 2000 being agreed, 
inclusive of utilization of the US$1,719,000 credit facility in 1997; and 

d) Other income sources were verified and showed that the enterprise has long-tern lease 
arrangements for 3,000 m2 of vacant plant space and is actively marketing another 12,000 m2. In 
addition, revenue is projected from the sale of lithography and transportation services and unused 
equipment (unrelated to ODs consumption). For purposes of financial projections, a 
conservatively estimated 1997 income of US$963,000 in 1997 and US$589,000 from these 
sources was agreed to. 

2.22 Maximum Allowable Grant: Investment on ODs phase-out was initiated by the 
enterprise in 1995 with building renovation and upgrading in anticipation of HAP use and has 
continued with engineering and environmental work up to the time of appraisal. On this basis, it 
was determined that the annual ODs consumption for 1994 (2,585 MT ODP) could be used for 
purposes of establishing the maximum allowable grant as governed by the threshold cost 
effectiveness mandated by the Montreal Protocol Multi-lateral Fund (MPMF) (i.e. US$4.40/kg 
ODP). On this basis, the maximum grant allowable for eligible costs under the sub-project would 
be US$11,374,000. If calculated on the basis of the average of the most recent three full years 
(average consumption of 1994J95196 is 1,924 MT ODP), the maximum grant would be 
US$8,467,067. In both cases, this exceeds the total sub-project cost and the maximum grant 

,- - amount will be dictated by eligible incremental investment costs. 

2.23 Eligible Costs. It was determined at appraisal that all incremental invesunenr costs 
defined in Table 2.1, exclusive of taxes could theoretically be consider as eligible costs. 
However, eligibility will be largely limited by the procurement practices applied. This will 
exclude the pre-appraisal expenditures (US$685,900), startupldown time cost allowance 
(US$110,000) and some goods and services that the enterprise has elected to apply local 
commercial practice to in their acquisition (US$143,000). On this basis, the incremental 
investment costs judged eligible for grant h d i n g  equaled US$6,252,400. 

2.24 Proposed GEF Grant and Cost-Effectiveness. The proposed grant based on that 
requested by the enterprise and the application of procurement practices allowing expenditures to 
qualify for grant fhding is US$6,252,400. Using the 1994 consumption referenced above, the 
sub-project cost-effectiveness is $2.42kg ODP. Using the most recent three year average 
consumption, the sub-project cost-effectiveness is $3.25kg ODP. In both cases, this is within 
the MPMF cost effectiveness threshold for aerosol conversion of $4.40kg ODP. 

2.25 Enterprise Viability and Financial Contribution Capacity. The results of the 
appraisal financial projections are provided in Table 2.3. These indicated that the enterprise is 
sustainable through the year 2000 and maintains a reasonable operating margin of around 14% 
during this period. In terms of cash availability, cash surpluses are shown after the enterprise's 
obligations to the ODs sub-project are met in all years except 1998, where a short-fall of 
US$296,000 is indicated. Therefore, it will be necessary for the enterprise to reserve some of the 
1997 surplus for distribution to the sub-project in 1998. This commitment should be formalized 
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P in the Sub-grant Agreement. On this basis, it is concluded that the enterprise is viable and can 
sustain its contribution to the sub-project. However, it is noted that these projections are based 
on the assumption that sales are maintained as forecast, operating costs are as presented by the 
enterprise, no other investment is undertaken, residual liabilities have been fully disclosed, and 
other income at the above noted levels is maintained. Significant negative variation in these 
assumptions could lead to serious liquidity problems. For this reason close monitoring of the 
enterprise's financial performance will be required 

2.26 Financing Plan. As defined in Table 2.1, the sub-project financing plan requires tnr; 

financing of US$8,592,685 in post appraisal investment expenditures. The GEF Sub-Grant is 
proposed to provide US$6,252,400 of this requirement. Estimated disbursements are provided in 
Annex A. The enterprise post appraisal investment contributions of US$1,854,385 will be 
financed by free cash flow. A predicted short fall in enterprise cash flow in 1998 will require the 
reservation of surplus funds in 1997 to ensure capacity exists to maintain its contribution 
obligations. 

F. Environmental Analysis 

2.27 The principal environmental effect of the sub-project will be positive through the 
permanent elimination of ODs usage within the enterprise. The evaluation of the sub-project 
itself indicates that potential negative environmental impacts may arise fiom fugitive emissions - of hydrocarbon liquid petroleum gases, namely propane and butane that make up commercial 
HAP mixtures. While these have zero ODP and low GWP, they are volatile organic compounds 
(VOC's) and can contribute to ground level air contamination. This represents a small 
incremental impact in an urban area already suffering from poor air quality to which VOC's are a 
significant contributor. The processing of HAPS using the molecular sieve technology will also 
generate a small waste stream containing sulfur compounds that will require management as a 
hazardous waste. Furthermore, the HAP flammability risk could cause consequential 
atmospheric emissions in the event that it were to cause a fire in the facility. No direct releases 
of waste water are associated with the sub-project and a reduction in solid waste can be 
anticipated through reduced can rejects. In terms of energy consumption, the sub-project is 
viewed as conservation neutral, except in that positive gains may be obtained through the 
utilization of more modem and efficient electrical systems. Evaluation of these potential impacts 
at appraisal indicated that the sub-project has included appropriate measures in the form of 
fugitive emission containment, operational leakage detection, secure storage facility design and 
confined space ventilation to mitigate these impacts. It was the appraisal mission's conclusion 
that the sub-project falls within the scope of the World Bank Category B project for purposes of 
environmental evaluation. 

2.28 The enterprise has completed the first part of the environmental regulatory approval 
process required under Russian legislation. The sub-project has been documented and presented 
to the local environmental authorities for purposes of performing the required environmental 

, - expertise. The major issue in this approval process related to the adequacy of the proposed 
location of the HAP storage and handling facilities. Given the location of the plant site within 
300 meters of the nearest residential development, the option of having the primary HAP storage 



facility located remotely from the plant site with only short-term storage being allowed at the 
plant was considered. However, this issue was resolved with appropriate design refinements and 
the basic approvals necessary to proceed with sub-project implementation were in place at 
appraisal. However, upon completion of final design and equipment selection, additional 
documentation is required to complete the approval process to allow commissioning and 
operation of the sub-project. The costs of completing this, along with additional monitoring 
facilities which are anticipated to be required, have been provided for in the sub-project cost 
estimate and are proposed for funding as part of the sub-grant. 

Sustain; ability 

2.29 The appraisal mission concluded that the proposed sub-project is sustainable, although 
this conclusion is qualified by the marginal nature of the enterprise's financial position. 
Harmonia has demonstrated the ability to survive a difficult corporate restructuring through a 
period of major economic dislocation in Russia. It is a well managed operation producing high 
quality products that should be in increasing demand as growth in the Russian economy occurs. 
In particular, the enterprise has benefited fiom exposure to Western consumer product 
development, marketing techniques and operational management. This, combined with its 
strategic location in the country's largest consumer market, indicates that it is well positioned to 
capitalize on these opportunities. The main sustainability concern respecting the sub-project is 
the fragile nature of the enterprise's financial situation. While current trends are positive, it has 
bee] the impact of the joint venture break up, and is dependent on the ability to m 
mar ly large debt load, and maintain revenues fiom both its main production and 
external sources associated with property leases and sale of services. 
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f ODP 2.3( major direct benefit of the sub-project is the phase-out of 2,585 MTIyear o 
consumption capacity, based on the current plant capacity and consumption upon initiating 
phase-out. Latent consumption potential based on h l l  capacity utilization is approximately 
4,000 MTIyear ODP. The principal indirect benefit derived fiom successful implementation of 
the sub-project will be the continued operation of a competent and progressive manufacturer of 
consumer products. The nature of these products, their high quality, and the growing demand for 
them in Russia, offers significant im~ort re~lacement ~otential. 

2.3 1 The primary immediate risk associated with the sub-project's implementation is related to 
the enterprise's financial capacity over the next two years. More specifically, the enterprise is 
anticipated to be unable to generate enough free cash in 1998 to meet its enterprise contributions 
under the project. For this reason, it is critical that sufficient cash reserves be accumulated in 
1997 and then dedicated to 1998 obligations. It should be noted that these enterprise obligations .n, 
are primarily required to pay VAT and import duties. Failure to have capacity for the latter could 



directly impact delivery of equipment and the planned realization of ODs phase-out in early 
1999. The conditioning of the Sub-Grant Agreement with suitable undertakings respecting 
reservation of funds is recommended. along with monthly monitoring of the enterprise's financial 
position during this critical period. 

2.32 The second area of risk relares LO the implementation schedule and the importance of 
early commitment to detailed design and procurement activities. The enterprise has 
acknowledged this at appraisal and initiated the process of engineering and procurement 
consultant selection, with the support of the ODs IPU. Satisfactory progress in this preparatory 
work will be a condition of signing the Sub-Grant Agreement. 

2.33 The technical and safety risks associated with the project appear to be well managed. The 
technology selection involves proven technology with an established record internationally. The 
enterprise has strong in-house technical operating capacity and access to external expertise that is 
capable of managing the sub-project. The safety risks are addressed through the use of suitably 
designed Western equipment, training and operational practices. As further assurance, the sub- 
project includes an independent safety audit. 

J. Conditionality 

2.34 The terms and conditions set out in the standard Sub-Grant Agreement form agreed 
between the Bank and ODs IPU for the Project would cover the general conditionality 
requirements applicable to this sub-project and were reviewed with the enterprise at appraisal. In 
addition, the following sub-project specific provisions are to be included in the Sub-Grant 
Agreement: 

a) The enterprise will provide a binding undertaking to reserve US$1,500,000 in revenue in 
a separate account at the end of 19970r to present an alternative mechanism satisfactory to the 
Bank, such that capacity in meeting the projected 1998 enterprise contribution requirements is 
provided for; 

b) The demonstration of the available capacity to meet the projected 1998 enterprise 
contributions shall be specified as a condition of Bank "No objection" to contracts for the HAP 
filling lines and HAP storage and handling equipment contracts; 

c) Financial reporting conditions contained in the Sub-Grant Agreement shall specify 
monthly reporting of sales, production revenue and other income as well as quarterly submission 
of income statements - both on a comparative basis to those used in the above financial 
projections; 

d) Contracts for design engineering and procurement consultants shall be in place and 
satisfactory progress in their implementation shall be demonstrated as a condition of Sub-Grant 
Agreement signing; 
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e) tailed design, equipment specifi md selected 
supplier teclull~a~ ylvyusals 311dll IISIVG L J G C ~ ~  completed and the practices anu y l~~cdures  related 
to the implementation of safety measures undertaken for the sub-project shall be documented, as 
a condition of Bank "No objection" to contracts for the HAP filling lines and HAP storage and 
handling equipment contracts; and 

f )  Environmental evaluation and associatea approval aucurnenrarion, consistent with World 
Bank Category B requirements will be submitted for the Bank's review and "no objection" as a 
condition of disbursement. 

g) The sub-Grant Agreement M  in a bin ise to destroy 
the two primary CFC filling lines, tl rrative fi ities. 
Satisfactory documentation demons~a~111~  his has Lec11 iir;currlplls:lcu WIII UG ~ u ~ l ~ l i t t e d  to SCEP 
and the Bank as a condition of the final disbursements against the c filling lines, 
HAP equipment, and works contracts. 
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K. Recommendation 

2.35 This sub-project is recommended for grant funding from the Global Environmental Facility 
Trust Fund in the amount of US$6,252,000, subiect to signing of a Sub-Grant Agreement with the 
Russian Federation State Co n cceptabl .e to the Bank. 



RUSSIAN FEDERATION 
OZONE DEPLETING SUBSTANCE CONSUMPTION PHASE-OUT PROJECT 

SECOND TRANCHE APPRAISAL 

111. CHIMPROM 

A. Background 
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- 3.1 JSC "Chimprom" which is also lux ~cco" (Volgagrad Chemical Company) 
is among the largest companies in the Rus: ctor. It's plant facilities are located in 
the southern part of Volgograd over a distance or 3 along the Volga River. The enterprise 
was established in 1931. It was privatized in 1994, although the majority ownership remains 
with the State. Current ownership is held by the State Property Committee (51%), employees 
(36.2%), management (2.2%), and others (10.6%)). The State's interest is currently being 
offered for sale and a program of attracting international investors is being pursued. It produces 
approximately 140 different products, the principal ones, along with their proportion of sales 
revenue, are: caustic soda (1 5.8%), PVC resins (9.2%), calcium chloride (6.8%), CFC-11/12/113 
(7.2%), trichlorethylene (5.3%), calcium hypochlorite (4.8%), aerosols (4.6%), plastic coatings 
(4.1%), methylene chloride (4.0%), and chloroform (3.9%). The enterprise is the dominant 
producer of caustic soda, calcium chloride, PVC resins, trichlorethylene, CFC-113, and 
chloroform in Russia. In addition, it accounts for approximately 40% of the country's CFC-11 

r- and 12 production. It's major traditional exports, which account for 10% of sales, are methylene 
chloride, PVC resin and CFC's. Currently, market priorities are focusing the enterprise on high 
margin and demand products, namely caustic soda, calcium chloride, PVC resins and chloroform. 
CFC production capacity is 24,000 MTIyear of CFC-11/12 and 18,000 MTIyear of CFC-113. 
However, this has declined dramatically to 1996 5,134 MT of CFC-11/12 and 132 MT of CFC- 
113. All CFC production will be phased out, either by 2000 in accordance with the national 
Country Program, or sooner if funding from the World Bank Special ~nitiative' is realized. In 
this regard, the enterprise has signed a protocol with the Bank respecting its participation in the 
Special Initiative. Chimprom has also been a major military supplier, but these operations have 
largely been shut down and the production facilities dismantled. The enterprise currently 
employs 8,500 people which is a reduction of 10% from historical levels. Employment is 
predicated to drop by a further 1,500 in the medium-term. 

icides, 
. . hrican - . -. 3.2 The production of industrial aerosol products, F r insect: lu ts and 

security gases began in 1972 as an integrated part of the enterprise's operation. In 1934, the 
domestic chemical plant business unit was separated as an independent operating entity. 
However, ir 1996 it was re-integrated with the main corporate structure and currently operates as 
one of Chimprom's 24 technological product units. As such, it represents a relatively minor 
portion of the overall business, accounting for 4.6% of sales and employing 280 people. Current 
production is 85% insecticide, with one brand (Dichlofos) dominating, and 15% lubricants. 
These products are marketed directly to customers or major distributors. Sales are mainly 

I Project Prospectus: Special Initiative for ODs Production Phaseout in the Russian Federation, World 
Bank, April 1997. 



domestic, with approximately 109 ted to other CIS countries, mainly in Central Asia. n 
Ukrainian markets, which were f significant, have effectively been closed by tariff 
barriers and unreliable payment his,,., . . .o aerosol products are exported outside the CIS. The 
main domestic competitors are Arnest and Sibiar along with some imports from Western Europe 
and the Middle East. Chimprom's pricing policy is to maintain a discount relative to its main 
competitors, even though it is the dominant producer of insecticides in the market. 

ly one i 
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3.3 Chimprom is a fully integrated aerosol producer complete with formulation, filling, can 
and valve manufacturing, and packaging capability. The installed can making capacity is 
25,000,000 canslyear, while the nominal filling capacity is estimated to be 20,000,000 canslyear, 
based on the installed capacity of the two original CFC-based lines. At present both lines are 
operational, but on s utilized as the insecticide production facility. In addition, a small 
CFC-based line wi pacity of 1,000,000 cans/year is set up for filling of security gas 
containers for the mlll~aly and Interior Ministry. At present, this is shut down and would only be 
activated if its conversion were financed by the customers. Finally, the enterprise has developed 
a 10,000,000 canslyear line based on C02 propellant for filling lubricant products, but this has 
only been operated on a trial basis. Aerosol production reached 18,000,000 canslyear in 1990. 
However, this declined to 9,073,000 canslyear in 1993, 5,995,000 canslyear in 1994, and 
3,900,000 canslyear in 1995, In 1996, production increased to 4,305,000 canslyear and in 1997 
production is projected to be 3,000,000 canslyear. Within a give the seasonal nature of 
insecticide sales produces significant variation in capacity utilizati ng the year. Typically, 
70% of production is in the second and third quarters. 
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3.4 :d on the desig e plant and the current operational capacity of 20,000,000 
canslyear, the estimated maximum potential ODs consumption at this facility would be 
approximately 5,500 MTIyc ng that this is proportionally higher than other facilities with 
similar filling capacity duc ' larger cans used for insecticides as opposed to consumer 
products. However, the docurnenred ODs consumption for the past four years was : 1993 - 2,495 
MT, 1994 - 1,506 MT, 1995 - 1,091 MT, 1996 - 1,212 MT ODs. Consumption in 1997 is 
projected to be 768 MT. 
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3.5 ODs phase-out opportunities at Chimprom were originally identified durir 
development of the Russian Federation Country Program in 19942 which was undertake: 
the support of the Danish Environmental Protection Agency. Subsequent technical prepamlon 
work in 1995 documented a defined phase-out sub-project to convert the facility to hydrocarbon 
aerosol propellant (HAP) through major investments in HAP storage and handling infrastructure 
and filling 1 fhile retaining can making capacity and purchasing valves. On this basis, the 
sub-project :luded as a candidate sub-project within the second tranche of the overall 
project4 as ,2pruved by the GEF in April 1996. At that time, the total incremental investment 
cost was est to be US$5,678,000 with propo! grant financing of US$4,0 1 5,000. In 
March 1997 erprise financial viability assess td sub-project update was undertaken, 

sed GEF 
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2 Phaseout of ozone' Depleting Substances in Russia, COWI, August 1994 
3 Assistance for Project Preparation: Aerosol and RejXgeration Sectors, COWI, February 1996 
4 Global Environmental Facility. Russian Federation Ozone Depleting Substances Phase-out Project, 
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Project Document, The World Bank, May 1996 



with a follow-up pre-appraisal verification of additional information being completed in June, 
1997~. In July 1997, a joint CPPVWorld Bank appraisal mission visited the enterprise to 
complete sub-project processing. The results of this appraisal are documented as follows. 

B. Objectives 

3.6 The objective of the sub-project proposed by JSC "Chimprom" is to phase-out the use of 
ODs propellants through conversion of 20,000,000 canslyear aerosol production capacity to HAP 
technology. 

3.7 The objective of this sub-project appraisal is to veriQ the eligibility of the sub-project for 
GEF funding. This specifically includes: a) confirmation of the sub-project's physical scope and 
technology selection; b) verification of current and historic ODs consumption information; c) 
verification of the estimated sub-project incremental investment and operating costs; d) 
determination of eligible costs and their allocation to the grant; e) documentation of sub-project 
procurement and implementation plans; f) verification of enterprise financial viability in the 
medium term, including the enterprise's capacity to support its contribution requirements; g) 
evaluation of the environmental implications of the sub-project; h) confirmation of the adequacy 
of proposed safety measures; and i) recommendation of appropriate conditions for the Sub-Grant 
Agreement. 

r-- 

Sub-project Description and Cost Estimates 

3.8 Sub-project Scope. The overall scope of the appraised sub-project covers the complete 
conversion of Chimprom's primary aerosol products production fiom the use of CFC-11/12 
mixtures to HAPS as propellants, along with the conversion of some product lines to COz 
propellant. Portions of the existing facilities have been judged as inadequate for HAP utilization 
in the following respects: a) present CFC storage and handling facilities do not meet Russian 
national or internationally recognized safety standards for flammable materials and are not 
designed for the higher operating pressures required; b) the CFC delivery system and filling lines 
are not fire or explosion proof as is required for handling flammable materials; c) the main plant 
production areas where the primary filling operations are located not suitably designed or located 
for handling of flammable substances or equipped with suitable fire suppression equipment; d) 
present warehousing facilities for housing finished products contravene Russian safety 
requirements and restrictions on quantity of material stored with each structure or isolated room 
and are unsuitable for upgrading to these standards; e) operational practice and training of staff is 
not appropriate for handling of flammable substances. As a consequence, the development of 
new HAP handling and storage infhstructure, the relocation of primary filling and warehouse 
operations, and installation of new primary filling lines are required. The aluminum cans 
produced with the existing manufacturing facilities are considered adequate for HAP service and 
will be retained. The present valve manufacturing will not produce components suitable for 

,--. HAP, but will be shut down in favor of using purchased valves. 

5 Financial Viability Assessment, Chimprom, Volgograd, COWI, June 1997 



3.9 The sub-project's appraisal verified that the following incremental investments are T 
required for conversion to HAP and that this defines the detailed technical scope of the proposed 
sub-project: 

a) HAP storage and handling facilities, including rail unloading facilities, underground 
storage tanks, piping and transfer equipment (pumps and compressors), fire protection system, 
and associated civil works and infrastructure (site preparation, sewer, water, controls and 
utilities), all to be located in an area to be prepared adjacent to the proposed new location of the 
filling operation and finished goods warehouse; 

b) HAP purification system employing molecular sieve-type technology, in order to assure 
the n of HA1 lotential ic and foreign suppliers; 
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d) Two 60 cadminute aerosol filling lines, each complete with unscrambling table, multiple 
head liquid filling unit, valve placer, vacuum crimping unit, gas house conveyer, modular filling 
room, gas filler, return conveyer, weight checking device, water bath, actuator placement device 
and cap installing unit, defective can destruction unit and air compressor; 

e) Renovation of an existing building to house the new filling lines and finished product ,? 

storage including installation of : HAP supply system, explosion proof electrical system 
installation. fire wall construction, and fire suppression systems; 
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P 
1) Dismantling and destruction of CFC-based equipment, particularly operational and 
unused filling lines and CFC storage facilities. 

3.10 Technology Selection and Capacity Justification. The selection of HAP propellant 
technology as the primary ODs phase-out approach is approved as a zero ODP technology for the 
aerosol sector by the MPMF and is supported in the 1995 UNEP Technical Options Report on 
Aerosols, Sterilants, Miscellaneous Uses and Carbon Tetrachloride. It offers an operating cost 
advantage due to the lower unit cost and overall volume required in comparison to CFC's. 
Chimprom is proposing the replacement of its entire capacity, including its original primary 
filling capacity of 20,000,000 cans/year. It will undertake a HAP conversion of the existing 
1,000,000 cans/year filling line used for production of security gases. It is also developing 
10,000,000 canslyear of alternative capacity for filling with COz in certain product lines. The 
appraisal mission concluded that replacement of 20,000,000 canslyear of capacity was eligible 
for grant fimding consideration. While this is in excess of current utilization, the seasonal nature 
of the enterprise's product sales requires more than single line capacity in its primary filling 
operation to maintain an efficient operation. Any cost savings associated with reduction in line 
+ing would be marginal given the need for at least two lines to support the variety of product 

.es produced by the enterprise and the common level of general infrastructure upgrading 
luired for safety and fire protection reasons. 

3.1 1 Incremental Investment Costs. Table 3.1 presents the detailed investment cost estimate 

F- 
for the proposed sub-project scope as defined above. This was finalized and agreed to at 
appraisal. This cost estimate is based on actual costs incurred to date, second quarter 1997 
quotations for major equipment purchases, engineering services and works, and indicative 
estimates for minor works, and project implementation related support services. The total sub- 
project incremental investment cost is US$8,044,3 16 inclusive of applicable taxes (import duties 
and VAT) at current rates, and a 10% physical contingency. Of this, the enterprise has invested 
US$249,000 to date of appraisal in alternative propellant filling capacity, preparatory engineering 
activities, and works as noted above. Remaining incremental investment required is 
US$7,795,316, primarily for the purchase of major equipment and works needed for the filling 
operation and HAP storage and handling system. The appraisal mission concluded that all of 
these costs are consistent with the "Indicative List of Eligible Incremental Costs" adopted by the 
parties to the Montreal Protocol. The appraisal mission noted that the total incremental 
investment costs of the combined sub-project had increased by a factor of 1.65 since its original 
proposal to the GEF. This increase is attributable to the more comprehensive scope of the 
appraisal estimate, and the use of actual quotations for equipment and works, the latter of which 
reflects the high inflation rate applicable to local costs in 1995 and 1996. 

3.12 ODs Phase-Out Work Prior to ~ppralsal and Retroactive Financing. The appraisal 
mission found that some preparatory work, directly supporting ODs phase-out, has been 
undertaken prior to appraisal, beginning in 1995, but primarily undertaken in 1996 and in the first 
half of 1997. This included in-house expenditures on development of the pilot CO2 propellant 
filling line, preliminary engineering, and works associated with preparation of the conversion of 

, - existing buildings to house the new filling lines and finished goods warehouse. Review of these 
investments indicates that, while they are legitimate incremental expenditures, none would 
qualifl for retroactive financing under the terms of the GEF Grant Agreement. Even though they 
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were made after August 1995, they would be classified as force account expenditures and could 
not be financed under the World Bank's competitive bidding procedures. 
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3.13 Safety Measures and Costs. The investments required for conversion of aerosol 
production from CFC propellants to HAPs are inherently driven by safety considerations due to 
the flammable nature of the material being substituted. For this reason, virtually all incremental 
costs are safety related. Those of specific note are : a) fire suppression and alarm systems; b) 
filling line enclosure and ventilation; c) defective can destruction equipment; d) explosion proof 
warehouse equipment; e) building construction and electrical service upgrading; f) safety 
training; and g) a safety audit. Safety training will be undertaken by the enterprise with the 
support of local consultants. It will also be included within the scope of training provided by 
suppliers of critical equipment such as the filling lines and HAP handling and storage systems in 
association with the commissioning support requirements under these contracts. The 
independent safety audit will be undertaken by an international consultant familiar with HAP 
installations in aerosol plants. This audit will occur in two parts. The first will occur during the 
detail design stage and will cover a review of the design and equipment specifications for the 
"',ling lines and HAP infrastructure, followed by a review of the technical proposals from the 

lected suppliers of this equipment, prior to commitment. The second stage will occur at 
~mrnissioning and cover the facilities and equipment as installed, along with an evaluation of 
)crating procedures and staff training. During operation, it was agreed that a trained safety 
m will be established. This will be made up of operational staff and technical specialists who 

.+-. ill report to senior management (not production management) and have authority to shut down 
oduction in the event of ,us situations developing 
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14 Incremental Opelarlug Costs (Savings). T ~ G  W I I V G L ~ I U L I  LO HAP :sult in 
increases in both quality control and maintenance costs, and in materials costs due to more 
expensive purchased valves and increased wastage due to rejects. Savings will be associated 
with the use of lower quantities of less expensive propellant. The increased annual operating 

1st~ related to quality control were estimated to be US$30,000 attributable to the addition of 
spection staff. The increased annual maintenance and wastage costs were estimated to be 
3$25,000. Operating cost savings have been estimated on the basis of the main insecticide 
rmulation which accounts for 85% of production. Utilizing current CFC-11/12 transfer prices 
id by the enterprise (US$0.96kg), market prices for HAPs sourced in the CIS (US$0.40/kg) 

and a US$O.O121per can valve price differential, an annual cost savings of US$276,640 was 
estimated based on average 1994195196 production levels. The resulting overall net annual 
operating cost savines estimate is US$22 1,640. 
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ie imple 15 Sub-project Schedule. ll rmentation schedule (Figure 3.1) for completion of the 
VDS conversion will extend over a period of twenty-eight months. Assuming that GEF, and 
NPAF Supervisory Board approvals are obtained in the fourth quarter of 1997, major 

r- procurement activities and works construction will be undertaken in 1998, and the sub-project 
will be completed in the fourth quarter of 1999 when full production with non-ODs technology 
will commence. The critical preparatory implementation activity is the completion of site 



FIGURE 3.1 
JSC "CHIMPROM" HAP AEROSOL CONVERSION SUB-PROJECT 
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preparation for the HAP storage and handling facilities which the enterprise had agreed to initiate 
at its own expense in the fourth quarter of 1997. It is also noted that achievement of this 
schedule is dependent on procurement contracts being in place for the filling lines and HAP 
storage and handling equipment by June 1998, and the works contracts for the HAP 
infrastructure by September 1998. In order to meet these dates, detailed engineering and 
preparatory procurement activities will have to commence by September, 1997. As a 
consequence, it was agreed at appraisal that initiation of this work on a direct contract basis, at 
enterprise expense, would begin immediately. Similarly, the procurement consultant needs to be 
in place in the fourth quarter of 1997 to support the equipment tendering process. The early 
engagement of the independent safety audit consultant is also required to ensure availability prior 
to finalizing technical specifications, construction drawings and equipment supplier selection. 

3.16 Procurement Plan. The overall procurement plan developed at appraisal is provided in 
Table 3.2 and summarized in Annex A. The enterprise has proposed that the GEF grant be 
allocated to: a) five IS packages ($3,271,814) covering foreign sourced equipment; b) two NCB 
works packages (US$1,644,500) for construction of the tank farm, and the electricaVmechanical 
services plus equipment installation in the relocated filling plant and finished goods warehouse; 
and c) three consulting contracts (US$175,000) covering environmental evaluation, procurement 
services and the independent safety audit. This packaging is consistent with the Project Grant 
Agreement as amended6. It has been agreed that World Bank ~rocedures~~  and contract 
documents will be utilized. The remaining goods and services will be acquired by the enterprise 
as its contribution, using locally accepted direct contracting and force account practices. 

r 
3.17 Implementation Capacity. Chimprom's overall capacity to manage the sub-project's 
implementation is judged to be good. The enterprise has undertaken the conceptual design and 
basic equipment identification necessary for development of the sub-project to the current stage 
using in-house resources. It's practice is to direct contract engineering, project management and 
construction services to one or more specialist enterprises that are approved for operation within 
its facility and are specifically licensed to undertake work involving flammable substances. The 
enterprise's own construction division will supervise this work. The enterprise agreed that it will 
initiate direct contracting of both detailed design services and preparation of the HAP storage site 
immediately after appraisal. The latter involves the removal of four unused buildings, excavation 
of storage bunkers formally used for military chemicals, and removal of an unused waste 
incineration facility. The enterprise also agreed to initiate environmental permitting immediately, 
inclusive of a site assessment of the building that the plant is to be relocated in and the HAP 
storage site. It was also agreed at appraisal that assistance will be required in the administration 
of the World Bank procurement procedures, particularly as applied to the IS equipment packages, 
and the NCB contracting of works. The inclusion of a procurement consultant has been provided 

8 for under the sub-project. Jointly with the ODs IPU, Terms of Reference for this assignment are 
to be developed immediately after appraisal. The scope of this assignment will be to assist in the 

6 Global Environmental Facility Trust Fund Grant Agreement, GEF Trust Fund TF028314, September 29, 
1996, Amended,October, 1997 

7 Guidelines For Procurement Under IBRD Loans andIDA Credits, World Bank, August 1996. 
/" 

8 Guidelines for the Selection of Consultants by World Bank Borrowers, World Bank, January 1997. 
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Nots 1: G Goods, CW - Clvll Works, S6l- Supply and Install, TK Turnkey, CF - Consultfng Flm, Cl -  Individual Consubnt, TR - Tmlning. 
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DESCRIPTION OF GOODS, SERVICES, 
OR WORKS 

HAP Storage and Handling FaciRies Equipment 
Equipment 
- HAP Pumps (5) - LPG Compressors (2) - 25.000L. Storage Tanks (5) - 10.000L. Storage Tanks (2) 

:FC Storage Enternrise 

NO. of 
PACKAGES 

1 

ESTIMATED 
PACKAGE 

AMOUNT (US$) 

$824.534 

NIA 
N/A 

-Tank Fann Finings. Valves,Piers. Unloading 
Dodc - Safeguard HAP Purilicatiin System (1) 

55,000 L. HAP Tank Cars "' 

A e m d  Filling Unes - 60 ( - Unscrambling Table - Liquid Filler Unit - Valve Placer - Vacuum Crimping Unit - Modular Filling Rooms ' - Gas Filling Unil 
-Weighting Units 
-Water Test bath 
-Actuator and Cap Placing Device 
-Air Compressors (2) 

Defdiw Can Destrudlon Unil 

Expbsion Pmof Lifl Truck 

HAPEnvimnmental QlC t 

CMI ConaructionNtlitleslEquipment 11 - Pmparation HAP Storage Area 
-Tank Farm wlFire Protection Systen - Filling Planminished Goods Warehc 
F~re Protection Systems - Destruction of Existing Filing Lines/( - Conversion of Police Product tine 

Detail Design Engineering 

Environrnenl 

Local Trainin 

Procummenl 

Independent 

SUBPROJECT TOTAL 

PACKAGE 
TYPE 

(Note 1) 

G 

FINANCING PROCURELENT PROCUREMENT SCHEDULE 
MET HC 

al Document, 

g 

(Note : NDER 

IS ~01101 

GEF 

Enterprise 

99/07/01 

99110101 

? 

99/03/01 

99/04/01 

99/04/01 

88/01/01 
99/12/31 
99/12/31 

9911 1/30 
99111130 

99.m7101 

9910i1oi 

99/12/31 

99111lOl 

9911 1/01 

IS I aw07101 98/12/01 1 v.IV 

1 i.040 

t Consultant 

Safety Audlt 

AWARD 

98/07/01 

IS rO1/O1 

I 

1 

GEF 

COMPLETE ' 

98/07/01 

98/07/01 

G LCP 

IS 

IS 

DC 
NCB 
NCB 

SLF 

SSF 

SLF 

Enterprise 
GEF 
GEF 

I 
I 

L . . . - . , . . - - 

$13.200 

1 600 

1 600 

1 

1 

1 I ,, r-r I GEF 

1 

$ 6.221.514 

Enterwise 98/09/01 

98/07/01 

98/07/01 

NIA 
98/01/01 
98/05/01 

NIA 
NIA 

NIA 

98/04/01 

NIA 

97/10/01 

9811 1101 

98/12/01 

98/12/01 

NIA 
98/09/01 
9BH1/01 

gm7mi 

99~1101 

97/12/01 

SLF 10111 0 

$440.000 
5990.000 
$654.500 

$55.000 
$385.000 

$224.000 

1 
1 
1 

98/03/01 

1 
1 

1 

CW 
CW 

CF 



/- preparation of bidding documents, administering World Bank "No Objection" clearances, bid 
evaluation, and contract negotiations as required. Given the importance to the sub-project 
schedule of the detailed design work, site preparation and environmental work, the substantive 
progress in these tasks will be a condition of Sub-Grant Agreement signing. Similarly, the 
contracting of a procurement consultant will be a condition of Sub-Grant Agreement signing. It 
was also agreed that a condition of "No Objection" to selection of the filling line and HAP 
equipment suppliers, is the completion of a satisfactory review of the technical specifications and 
recommended supplier proposals by the consultant undertaking the independent safety audit. As 
a consequence, the selection of this consultant is also critical to the schedule and must be 
initiated prior to or immediately upon Sub-Grant Agreement signing. 

E. Enterprise Financial Evaluation and Sub-project Financing 

3.18 Pre-Appraisal Enterprise Financial Viability Evaluation. A detailed enterprise 
financial viability evaluation was conducted on chimpromg in March 1997 and documented in a 
confidential report made available to the ODs IPU and the World Bank. The scope of this 
evaluation covered: a) review of accounting and management information systems; b) 
development and analysis of Western-style income statements and balance sheets for the period 
1992 through 1996; c) evaluation of the enterprise cost structure; d) analysis of enterprise 
financing capacity; e) identification of significant financial issues; and f) generation of financial 
projections involving several scenarios related to the enterprise's circumstances and prospects. 

,'-- 

3.19 The results of the pre-appraisal enterprise financial evaluation are summarized as follows: 

a) Chimprom's balance sheet showed that total fixed assets at the end of 1996 were 
US$365,000, a significant increase over previous years due to revaluation. However, current 
assets were US$34,444,000, about the same as 1995, and not significantly higher than previous 
years. US$19,492,000 of these assets were in inventories which is a marked increase over 
previous years; 

b) The enterprise's income statement indicates net sales revenues of US$146,979,000 in 
1996, a moderate increase from 1995. However, operating income and net after tax income 
dropped significantly such that the operating margins fell fkom 15% in 1995 to 5% in 1996 and 
the enterprise moved from a position of reasonable profitability to a break even position. This 
change was a direct result of significant increases in energy prices which were not compensated 

* 
by product pricing adjustments, a large write down of assets associated with the shut down of 
military production, and an increase in short-term debt repayments; 

* 

c) The enterprise's long term debt has decline from US$483,000 in 1995 to US$162,000 in 
1996, and had been eliminated in the first quarter of 1997. However, high interest rate (45%) 
short-term debt liabilities remained high (US$2,526,000) at the end of the first quarter of 1997. 

9 Financial Viability Assessment, Chimprom, Volgagrad, COWI, June 1997 



TABLE 3.3 

JSC "CHIMPROMn 

FINANCIAL PERFORMANCE PROJECTIONS (US% x 1000) 

(ASSUMING CONTINUED ENERGY COST DISCOUNTS) 

MODEL INCOME Statement (USD'000) 

NET SALES REVENUES 

OPERATING EXPENSES 
Raw materials and half-products 
Fuel and Energy 
Salaries and Social Costs 
Services 
Other 

NET OP. INC. BEFORE DEPR 

Total depreciation 

NET OP. NC. BEFORE INT 

Net Interest on Bank Credits 

NET OPERATING INCOME 

Other Income(net) 

NET INCOME BEFORE TAX 

Profit Tax (35%) 

NET INCOME AFTER TAX 
Add Back Deprecii 
Net Cash Flow 
Net change in operating accounts 
Cash flow from operations 
Change in financial liabilities 
Available for Investments and Distributions 
After tax social obligations 
Non-OL Investment programmes 
of which normal maintenance 
of which new programmes 
Available for ODs investment and other distributions 
Enterprise financing for ODS project 
Free cash flow 

Memorandum Item 
Operational Margi~ 

1997 

167 492 

(141 01 1) 
31% 
39% 
15% 

15% 

26 481 

13 772 

12 709 

1117 

11 592 

(2 961) 

8 631 
3 021 

5 610 
17 402 
23 012 
(1 026) 
21 986 
(2 526) 
19 460 

6 149 
4 132 
2 017 

13 311 
680 

12 631 

16% 

1998 

167 492 

(13 1 324) 
3 1% 
3 9% 
15% 

15% 

36 168 

13 772 

22 396 

1117 

21 279 

(2 961) 

18 318 
6411 

11 907 
17 402 
29 308 

29 308 

1999 

167 492 

(13 1 324) 
3 1% 
39% 
15% 

15% 

36 168 

13 772 

22 396 

1117 

21 279 

18 318 
6411 

11 907 
17 402 
29 308 

29 308 

2000 

159 31 1 

(124 686) 
3 1% 
3 9% 
15% 

15% 

34 626 

13 772 

20 853 

1117 

19 736 

(2 961) 

16 775 
5 871 

10 904 
17 402 
28 305 

409 
28 715 

28 715 

12 192 
4 132 
8 060 

16 522 
- 

16 522 

22% 

1 1  3,- -- m e -  

4 132 
7 371 

4 132 
8 060 

17 ~ n / ;  17 116 
1 299 

15 817 

22% 22% 



TABLE 3.4 

JSC "CHIMPROM" 
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FINANCIAL PERFORMANCE PROJECTIONS CUSSx1000) 

(ASSUMING NO ENERGY COST DISCOUNTS) 

E Stater nent (USD'C 

NET SALES REV~NULS I==- 
I 

- - 

I Salaries and Social Costs 15%l 15%I IS%I- p 15./,I 

OPERATING EXPENSES 
Raw materials and half-products 

Fuel and Enerev 

I Services 

Total depreciation I 

(137 216) 

31% 

39% 

NET OP FORE IN'I 

(146 667) 

31% 

39% 

Net Interest on Bank Credits 1 1 117) I 117) 
I I I 

(1 46 667) 
3 1% 

3 90/0 

Other Income(net P 

(139 149) 

31% 

39% 

NET OPERATING INCOME 

NET INCOME BE FORE TA: 

1 1  310 

-- 

TER TAX 

1 859 

NET INCOME AF 
Add Back Deprecia 
Net Cash Flow 
Net change in operating accounts 
Cash flow from operations 
Change in financial liabilities 
Available for Investments and Distributions 

g for ODs 

1 859 

5 427 

17 402 

22 828 

(822) 
22 007 

(2 526) 
19 481 

After tax social obligations 
Non-0- investment programmes 
of which normal maintenance 
of which new programmes 

Available for ODs investment and other distributions 
Enterprise financin: 
Free cash flow 

project 

- 
1 195 

Memorandum Item I I 
Operational Margir I 16%1 l~hl 

(1 102) 
17 402 

16 299 

'9 

19 

1 

6 149 
4 132 

2 017 
13 332 

680 
12 652 

(1 102) 
17 402 
16 299 

16 299 

16 299 

12 
4 132 

7 371 
4 797 
725 

4 072 

(1 765) 
17 402 
I5 636 

409 
16 045 

- 
16 045 

12 192 
4 132 
8 060 

4 107 

1 299 
2 809 

12 192 
4 132 

8 060 
3 853 

3 853 
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3.21 Maximum Allowable Grant: Substantive investment on ODs phase-out was initiated by 
the enterprise in 1996 with preparation of the buildings for the relocated facilities and 
development of alternative capacity to fill lubricant products with COz. On this basis, it was 
determined that the average annual ODs consumption for 1993, 1994 and 1995 (1,769 MT ODP) 
could be used for purposes of establishing the maximum allowable grant as governed by the 
threshold cost-effectiveness mandated by the Montreal Protocol Multi-latc d (MPMF) (i.e. . US$4.40/kg ODP). On this basis, the maximum grant allowable for eligit under the sub- 
project would be US$7,783,600. 

lt costs 
---A- 

4 

3.22 Eligible Costs. It was determined at appraisal that all increm vestmer 
defined in Table 3.1, exclusive of taxes could theoretically be consiuer as eligible cusrs. 
However, eligibility will be largely limited by the procurement practices applied. This will 
exclude the pre-appraisal expenditures (US$249,000), and some goods and services that the 
enterprise has elected to directly contract or supply using its internal resources (US$1,150,600). 
On this basis, the. incremental investment costs judged eligible for lnding equaled 
US$5,092,3 14. 

grant fc 

3.23 Proposed GEF Grant and Cost-Effectiveness. The proposed grant based on that 
requested by the enterprise and the application of procurement practices allowing expenditures to 
qualifj for grant funding is US$5,092,3 14. Using the three-year average consumption referenced 
above (1,769 MT) sub-project cost-effectiveness is $2.88/kg ODP. Using the most recent three 

/-- 
year average consumption (1,274 MTIyear), the sub-project cost-effectiveness is $4.00/kg ODP. 
In both cases, this is within the MPMF cost-effectiveness threshold for sion of 
$4.40/kg ODP. 

aerosol 
- 

wnver 

3.24 Enterprise Viability and Financial Contribution Capacity. The results of the 
appraisal financial projections are provided in Tables 3.3 and 3.4. Table 3.3 represents the 
anticipated circumstances of the enterprise, namely modest sales growth in 1997 and but constant 
thereafter, and energy prices rising with inflation and continuation of the current energy discount 
arrangement. Table 3.4 represents a less optimistic situation in which first quarter 1997 sales are 
held constant, and the current energy discount does not apply in 1998 and later. In both 
instances, the enterprise remains profitable through the year 2000 and has a reasonable cash 
surplus after accounting for investment obligations, including those to the sub-project. On this 
basis, it is concluded that the enterprise is viable and can sustain its contribution to the sub- 
project. However, it is noted that these projections are based on the assumption that sales are 

. maintained as forecast, operating costs are as presented by the enterprise, no other investment is 
undertaken, and residual liabilities have been fully disclosed. For this reason, monitoring of the 
enterprise's financial performance will be required. - 
3.25 Financing Plan. As defined in Table 3.1, the sub-project financing plan requires the 
financing of US$7,795,3 16 in post appraisal investment expenditures. The GEF Sub-Grant is 
proposed to provide US$5,092,3 14 of this requirement. Estimated disbursements are summarized 
in Annex A. The enterprise post appraisal investment contributions of US$2,703,002 will be 

-. financed by fiee cash flow. 



Environmental Analy; sis 

3.26 principal environmental effect of the sub-project will be positive through the 
Perm limination of ODs usage within the enterprise. The evaluation of the sub-project 
itself indicates that potential negative environmental impacts may arise from fbgitive emissions 
of hydrocarbon liquid petroleum gases, namely propane and butane that make up commercial 
HAP mixtures. While these have zero ODP and low GWP, they are volatile organic compounds 
(VOC's) and can contribute to ground level air contamination. This represents a small 
incremental impact in an urban area already suffering from poor air quality to which VOC's are a 

\ 

significant contributor. The processing of HAPs using the molecular sieve technology will also 
generate a small waste stream containing sulfur compounds that will require management as a 
hazardous waste. Furthermore, the HAP flammability risk could cause consequential 
atmospheric emissions in the event that it were to cause a fire in the facility. No direct rel--c 
of wastewater are associated with the sub-project. An increase in solid waste may occul 
result of higher rejection rates when higher integrity standards for HAPs are applied t 
present can manufacturing operation. In terms of energy consumption, the sub-project is viewed 
as conservation neutral, except in that positive gains may be obtained through the utilization of . 
more modern and efficient electrical systems. Evaluation of these potential impacts at appraisal 
indicated that the sub-project has included appropriate measures in the form of fugitive emission 
containment, operational leakage detection, secure storage facility design and confined space 
ventilation to mitigate these impacts. It was the appraisal mission's conclusion that the sub- 
project falls within the scope of the World Bank Category B project for purposes of /1 

environmental evaluation. 
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3.27 praisal, the enterprise had not initiated any formal environmental approvals for the 
sub-1 rith the local authorities. Under Russian legislation, this requires the documentation 
of the development proposed and its submission to the Volgograd City Environmental 
Committee for an formal environmental expertise. It would be anticipated that the major issues 
will not relate to the sub-project itself, but rather to the location that is proposed for development 
of the filling plant, finished goods use and HAP storage and handling facilities. An 
assessment of the site's condition, zing the nature of the military production formally 
utilizing this area will be required to proviae assurance that it is acceptable for the proposed use. 
The enterprise undertook to initiate 1 :ess immediately after appraisal. The completion of 
this work should be a condition of si: e Sub-Grant Agreement and the receipt of regulatory 
clearance for implementation will be a condition of disbursement. Upon completion of final 
design and equipment selection, additional documentation is required to complete the approval 
process to allow commissioning and operation of the sub-project. The costs of completing this, 
along with additional monitoring facilities which are anticipated to be required, have been 
provided for in the sub-proj estimate and are proposed for funding as part of the sub- 
grant. 



Sustain ability 

3.28 The appraisal mission concluded that the proposed sub-project is sustainable. The 
enterprise has the demonstrated technical capacity to undertake the sub-project, being a major 
operator of complex process and production facilities. It has adequate financial resources to 
sustain its contribution requirements and appears to be viable in the medium-term, although it 
remains vulnerable to energy pricing, the overall evolution of technology in the chemical 

.I production sector, and ability to maintain competitiveness in a global market. At appraisal, the 
enterprise stated its commitment to proceed with phase-out and supported this with undertakings 
to initiate the required preparatory work at its own expense in advance of finalizing the 
commitment of GEF sub-grant. Fulfillment of these undertakings will be the immediate test of 
the enterprises commitment. 

H. Benefits 

3.29 The major direct benefit of the sub-project is the phase-out of 1,769 MTIyear of ODP 
consumption capacity, based on the current plant capacity and the appraised consumption based 
on the average of the three years prior to first phase-out investment. Latent consumption potential 
based on full capacity utilization is approximately 5,500 MTIyear ODP. Phase-out at this 

I- enterprise has broader significance in that it is being undertaken by one of the principal ODs 
producers in the country. As such, its realization provides added credibility to the commitment 
of the country and its industry to meeting the Country Program objectives. More specific to 
Chimprom, the sub-project offers an opportunity to further its restructuring away from military 
production and to the production of commercial products. 

l enterpr 
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3.30 The primary financial risk associated with the project relates to the ise's long term 
viability. While it is a major integrated chemical producer operating worl facilities, these 
are aging and at some point will not be competitive in the global market. l i a  ~t bunsequence, the 
dominant position of its primary product lines in the Russian market could be threatened by 
imports. It would seem imperative that the enterprise attract external investment. In this regard, 
attempts to attract foreign investment have been unsuccessful to date. A similar risk to lone term 
viability is presented by potential increases y prices 

- 3.31 The sustainability of the enterprise s commitment to the SUD-prujecr represents a nsK. 
While undertakings to proceed have been provided, it was also apparent at appraisal that 
Chimprom's management were not convinced that GEF funding would actually be realized. A 
risk exists that the enterprise will hold back on its commitment until it has such assurance. This 
is in conflict with the imperative of the enterprise proceeding with preparatory work at its own 
expense in advance of confirming the GEF commitment. A similar skeptism applies to the 
Special Initiative and the credibility of the ODs consumption and production phase-out 



initiatives at Chirnprorn are inter-linked in this respect. For this reason, it is important that the f l  
ODs IPU maintain close liaison with the enterprise on the processing of the sub-project and that 
the Special Initiative's activities be pursued and coordinated with this sub-project. 

: largely 
. . 3.32 Sub-project implemc risks art associated with the schedule and specifically 

the completion of preparatory site preparation, initial environmental approvals, and detailed 
engineering work, which is, in turn, critical to major procurement activities associated with the 
supply of major equipment and construction services. Substantive progress in these areas is 
necessary in the fourth quarter of 1997, requiring significant enterprise effort and expense. 
Realization of such progress should be a condition of Sub-Grant Agreement signing, both as 
evidence of enterprise commitment and as a demonstration that the sub-~roject is in a Dosition to 
proceed with disbursement for the major elements required for phasc dization 

3.33 The technical and safety risks associated with the project a p p ~  LU ue well n ra~ i r tg~~ .  - -._ 

technology selection involves proven technology with an established record internationally. The 
enterprise has strong in-house technical operating capacity and access to external expertise that is 
capable of managing the sub-project. The safety risks are addressed through the use of suitablv 
designed Western equipment, training and operational practices. As fhrther assurance, thc 
project includes an independent safety audit. 
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3.34 The final area of ri ental. ' :ction of an are .ally used for 
military production, for re1 filling inished goods . lse and HAP 
storage and handling facilities, raise, ns about residual contamination and its suitability for 
the new service. While it is unc I that decontamination has been undertaken under 
international supervision, this will have ro t>e verified in the environmental approval process and 
the demonstration of site acceptability is rec conditio 
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J. Conditionality 

3.35 The terms and conditions set out in the standard Sub-Grant Agreement form agreea 
between the Bank and ODs IPU for the Project wou n the general conditionality 
requirements applicable to this sub-project and were :d with the enterprise at appraisal. In 
addition, the following sub-project specific provisions are ro be included in the Sub-"-----' 
AW 

Id cover 
: reviewr . - 

a) The demonstration of the available capacity to meet the projected 1998 enterprise 
contributions shall be specified as a condition of Bank "No objection" to contracts for the 5 
filling lines and HAP storage and handling equipment contracts; 

IAP 

b) 1s contaj t shall specify 
qumerly reporting of sales, proauction revenue, c m n i  cncrgy ~ I I G L I I ~  alalgements. as we: 
submission of incon 
projections; 

ncial rep onditior 
3-- -A! 

ined in tl 
---a ---- 

-, - 
financia n a basis those us1 ed in the : above : 



c) Substantive progress, acceptable to the Bank and SCEP, in detailed design and in the 
preparation of the proposed site for the HAP storage and handling facilities shall be demonstrated 
as a condition of Sub-Grant Agreement signing; 

d) Contracting of the procurement consultant will be a condition of Sub-Grant Agreemenr 
signing; 

e) Safety audit results, covering the detailed design, equipment specifications and selected . 
supplier technical proposals shall have been completed and the practices and procedures related 
to the implementation of safety measures undertaken for the sub-project shall be documented, as 
a condition of Bank "No objection" to contracts for the HAP filling lines and HAP storage and 
handling equipment contracts; 

f )  Environmental evaluation and associated approval documentation, consistent with World 
Bank Category B requirements will be submitted for the Bank's review and "no objection" as a 
condition of disbursement. This will include a satisfactory demonstration of the site's 
acceptability for the sub-project development; and 

g) The Sub-Grant Agreement will contain a binding undertaking by the enterprise to destroy 
the two primary CFC filling lines, and CFC storage facilities, and to convert or destroy the CFC- 
based security gas filling line. Satisfactory documentation demonstrating that this has been 
accomplished will be submitted to SCEP and the Bank as a condition of the final disbursements 
against the contracts for the filling lines, HAP equipment, and works contracts. 

K. Recommendation 

3.36 This sub-project is recommended for grant funding fkom the Global Environmental Facility 
Trust Fund in the amount of US$5,092,3 14, subject to signing of a Sub-Grant Agreement with the 
Russian Federation State Committee for Environmental Protection, acceptable to the Bank. 
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4.1 JSC '~ovosibirsky Zavod Bytovoy Chimii, Sibiar" (Sibiar) is a household chemical 
products enterprise located in Novsibirsk, in South Central Siberia. It started operations in 1975 
and was privatized in 1992. Its ownership is widely held with the following distribution of 
shares: employees -1 8%, management - 30%, private individuals - 23%, Regional State Property 
Committee - lo%, various financial institutions and holding companies - 19%. Almost all of the 
enterprise's business is related to the production consumer products using aerosol containers. In 
1996, the main product lines in proportion of production were: hair spray - 34%, insecticides - 
28%, anti-statics - 17%, air fresheners - lo%, stove cleaners - 8%, and other products (engine 
cleaners, after shaving lotions, deodorants) - 3%. In addition, Sibiar produce shampoo, hair-dye, 
perfume and custom polyethylene packaging, and operate tool production and transportation 
services units. TI A 2,000 p f which 580 are directly involved in 
aerosol production, 

nploys eople o 

p 4.2 Sibiar has hstorically accounted for approximately 12% of the Russian aerosol market 
with a major focus in Siberia and the Eastern regions, as well as Central Asia. It continues to be 
the dominant domestic supplier (60% market share) in the main market areas where competition 
has significant transportation cost penalties. However, markets in the Urals and European Russia 
have declined significantly to a current market share of 5%. Similarly, markets in other CIS 
countries have declined or disappeared. In Ukraine, this is related to the competitive 
disadvantage associated with distance, as well as competition fiom imports and local tariff 
barriers. In 1996, the enterprise stopped exports of ODs-containing products to CIS countries in 
Central Asia, not signatory to the Montreal Protocol. However, exports to Kazakhstan of up to 
50,000 canslmonth are being maintained using the enterprise's limited HAP filling capacity and 
arrangements to do the same in Kyrgystan are under negotiation. No exports are made outside 
the CIS. The enterprise's pricing policy has varied considerably in recent years. Pricing policies 
are based on maintaining parity with domestic competitors in the Urals and farther west while 
offering a 20% differential against competitors in Siberia and the Far East. The enterprise's main 
competitors are Harmonia, Chilton, Arnest, and Galogen for cosmetic aerosols and Chimprom 
for insecticides. Foreign competition comes from Western European, North American, Asian 

. and Middle Eastern manufacturers. 

4.3 The enterprise's original installed aerosol production capacity was 40,000,000 canslyear. 
However, this is now rated at 30,000,000 canslyear, a level that was typically approached up until 
1992. Production utilization since 1992 was as follows: 1992 - 29,740,000 cans, 1993 - 
19,140,000 cans, 1994 - 20,000,000 cans, 1995 - 16,360,000 cans, 1996 - 9,414,000 cans. The 

, significant drop in 1996 production is attributable to a number of factors including: a) continued 
depressed economic conditions in itsmarket area; b) loss of markets resulting fiom increases in 



prices; c) production stoppages a'ssc 
In 1997, production is projected to b 
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4.4 Sibiar is a fully integrated aerosol producer. plant facilities consist of: a) two can 
production lines for producing three piece tin plate cans dating from 1975 and having a combined 
installed capacity of 360 cans per minute (now down-rated to 320 canslminute); b) two filling 
lines of Western manufacture, dating from 1975 and having a combined installed capacity of 500 
canslminute (now down-rated to 300 canslminute); c) CFC storage, handling and distribution 
infrastructure; d) valve manufacturing line; and e) packaging and shipping operations. While the 
main production operation remains primarily based on CFC propellants, the enterprise has 
developed some limited HAP filling capacity. This includes: a) basic HAP tank farm and 
handling facilities, b) a new 120 canlminute aerosol filling machine of Western manufacture, 
suitable for HAP service; c) a fire-r ling line ldjacent to one operating CFC-based 
filling line, allowing dual propellar tion; d) ned cap fitting and valves for HAP 
service; e) limited product re-formulations; and f) four 33,uVO L. HAP tank cars. 
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4.5 Based on the design of the plant and the current operational capacity a 
canslyear, the estimated maximum potential ODs consumption at this faciliry WOUP np 

approximately 4,520 MT/year. The documented ODS consumption for the past five years 
1992 - 4,482 MT, 1993 - 3,732 MT, 1994 - 3,700 MT, 1995 - 3.272 MT, 1996 - 1,356 
ODs. Consumption for aerosol production in 1997 is projected to be 1,360 MT. In additio 
enterprise uses CFC-113 in the formulation of stove cleaners. In, 1996,27 MT of CFC-11: 
used, although this is being replaced with an alternative zero-ODs solvent. 
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4.6 ODS phase-out opportunities at Sibiar were ly ident ring the '7 
of the Russian Federation Country Program in 1994 L was ur n with t 
the Danish Environmental Protection Agency. S U ~ ~ G ~ U G I ~ L  technical yl~yaration h v r a  111 17;rJ 

documented a defined phase-out sub-project to convert the facility to hydrocarbon at 
propellant $HAP) through major investments in HAP storage and handling inhtructur( 
filling lines , can production facilities and upgrading of valve production. On this basis, the s 
project was included as a candidate sub-project within the second tranche of the overall Proj 
as approved by the GEF in April 1996. At that time, the total incremental investment cost 
estimated to be US$10,909,000 with proposed GEF grant financing of US$8,488,000. In 1 
1997, an enterprise financial viability assessment and sub-project update was undertaken, v 
follow-up pre-appraisal verification of additional information being completed in June, 199; . ~1 
July 1997, a joint CPPYWorld Bank appraisal mission visited the 
project processing. The results of this appraisal are 

omplete 
as fol 

- -  - - 

:rosol 
: and 

I sub- 
.lows. 

I Phaseout of Ozone Depleting Substances in Kussra, LOWI, August 1994 
2 Assistance for Project Preparation: Aerosol and Refi.igeration Sectors , COWI, February l! 
3 Global Environmental Faciliv, Russian Federation Ozone Depleting Substances Phr 

Project Document, The World Bank, May 1996 
4 Financial Viability Assessment, Sibiar, Novsibirsk, COWI, June 1997 

996 
we-out P 



- 45 

B. Objectives 
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4.7 The objective of the sub-project proposed by JSC "Sibiar" is to phase-out the use of ODs 
propellants through conversion of 30,000,000 canslyear aerosol production capacity to HAP 
technolog! 

4.8 The vqer;i. ?praisal 1s LV VGI ject for 
GEF funding. This specitically includes: a) confirmation of the sub-project's physical scope and 
technology selection; b) verification of current and historic ODs consumption information; c) 
verification of the estimated sub-project incremental investment and operating costs; d) 
determination of eligible costs and their allocation to the grant; e) documentation of sub-project 
procurement and implementation plans; f) verification of enterprise financial viability in the 
medium term, including the enterprise's capacity to support its contribution requirements; g) 
evaluation of the environmental implications of the sub-project; h) confirmation of the adequacy 
of proposed safety measures; and i) recommendation of appropriate conditions for the Sub-Grant 
Agreement. 

C. Sub-project Descriptic ,n and 4 Cost Estimates 

4.9 Sub-project Scope. The overall scope of the appraised sub-project covers the complete 
conversion of Sibiar's aerosol products production from the use of CFC-11/12 mixtures to HAPS 
as propellants. Portions of the existing facilities have been judged as inadequate for HAP 
utilization in the following respects: a) present CFC storage and handling facilities do not meet 
Russian national or internationally recognized safety standards for flammable materials and are 
not designed for the higher operating pressures required; b) the CFC delivery system and filling 
lines are not fire or explosion proof as is required for handling flammable materials; c) the plant 
production areas, housing the primary filling operations, are not suitably designed or located for 
handling of flammable substances or equipped with suitable fire suppression equipment; d) 
present warehousing facilities for housing finished products contravene Russian safety 
requirements and restrictions on the quantity of flammable material stored with each structure or 
isolated room and are unsuitable for upgrading to these standards; e) the can production facilities 
have a leakage rate of 3%, far in excess of the level deemed acceptable for a flammable 
propellant; f) existing valve production facilities are not adequate to make the design and quality 
of valves required for HAP propellant; g) operational practice and training of staff is not 
appropriate for handling of flammable substances. 

4.10 The sub-project's appraisal verified that the following incremental investments are 
required for the complete conversion to HAP and that this defines the detailed technical scope of 
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the vromsed sub-proiect: 
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the necessary quality of HAP from potential domestic and foreign suppliers; 

il works present. n area; 



c) Dedicated 55,000 liter HAP tank cars (4) to ensure the availability of rolling stock for 
reliable continuous delivery of HAP fiom suppliers in the mid-Volga and North Caucasus 
regions in Russia;. 

d) Two 120 cadminute aerosol filling lines, eacn curnpleit: wlul unscrmlunng Laole, 

multiple head liquid filling unit, valve placer, vacuum crimping unit, gas house conveyer, 
modular filling room, gas filler, return conveyer, weight checking device, water bath, actuato 
placement de~  - : cap installing unit, defective can destruction unit and air compressor; vice and 

_ L .  --. - 1  

e) Renovation of existing buildings housing the present filling lines and finished produc 
- - 

storage including installation of : HA I, explosion proc ical syst 
installation, fire wall construction, an ~n systems; 

P suppl: 
d fire su 
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age faci: f) Explosion proof lift trucks for the finished goods stor, lity; 

g) Installation of a new 250 cadminute can production facility in place of the existing 
facility; 

h) Upgrading of 1 valve n uring production facility with a valve assembly unit 
and new molds; 

existing 

i) Environmental monitoring and quality control instrumentatioi 
monitoring devices and laboratory equipment related to detection anc 
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j) Engineering and design necesr 
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k) Training in the operation of new equipment, particularly related to safety pro( :edures: 

can 

and 

1) Dismantling and destruction of CFC-based equipment, including filling lines, ,,- 
production units, and CFC stc :ilities.. )rage fac 

4.1 1 Technology Selection and Capacity Justification. The selection of HAP propellant 
technology as the primary ODs phase-out approach is approved as a zero ODP technology for the 
aerosol sector by the MPMF and is supported in the 1995 UNEP Technical Options Report on 
Aerosols, Sterilants, Miscellaneous Uses and Carbon Tetrachloride. It offers an operating cost 
advantage due to the lower unit cost and overall volume required in comparison to CFC's. Sibiar 
is proposing the replacement of its current effective filling capacity of 30,000,000 canslyear. The n 
appraisal mission concluded that replacement of 30,000,000 canslyear of capacity was eligible 



for *ant funding consideration. While this is in excess of current utilization, the enterprise has a 
recent historical usage approaching this level. Furthermore, it's wide range of products require 
-ultiple filling lines. Any cost savings associated with reduction in individual line capacity 

zing would be marginal given the need for at least two lines to support the variety of product 
ies produced by the enterprise and the common level of general infrastructure upgrading 
quired for safety and fire protection reasons. 

12 Incremental Investment Costs. Table 4.1 presents the detailed investment cost e 
r the proposed sub-project scope as defined above. This was finalized and agreed to at 

a ~praisal. This cost estimate is based on actual costs incurred to date for civil works, the filling 
lit and tank cars, second quarter 1997 quotations for the filling lines and can production lines, 
cent reference prices for the additional tank car and HAP storage tanks, updated past quotations 
r valve equipment, and in-house engineering estimates for works, engineering services and 
oject implementation related support services. The total sub-project incremental investment 
1st is US$18,562,994, inclusive of applicable taxes (import duties and VAT) at current rates, 
~d a 10% physical contingency. Of this, the enterprise has invested US$942,000 to date of 

- ~praisal in initial development of HAP storage and handling infrastructure, the purchase of tank 
:ars and a filling unit, construction of a filling room, and preparatory engineerir 
:nvironrnental activities. Remaining incremental investment required is US$17,6: 
pimarily for the purchase of major equipment and works needed for the filling operation, can 

oduction facility, valve line upgrading, and HAP storage and handling system. The appraisal 
ission concluded that all of these costs are consistent with the "Indicative List of Eligible 

,p llcremental Costs" adopted by the Parties to the Montreal Protocol. The appraisal mission noted 
hat the total incremental investment costs of the combined sub-project had increased by a factor 
>f 1.70 since its original proposal to the GEF. This increase is attributable to the more 

lmprehensive scope of the appraisal estimate, and the use of actual quotations for equi~ment 
~d works, the latter of which reflects the high inflation rate applicable to local costs in 19 
b96. 
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4.13 ODs Phase-Out Work Prior to Appraisal and Retroactive Financing. The appraisal 
mission found that some preparatory work, directly supporting ODs phase-out, has been 
lndertaken prior to appraisal, beginning in 1994, but primarily undertaken in 1995, 1 996 and the 
'Irst half of 1997. This included the purchase of the new filling unit in 1995, the construction of 
he explosion proof filling room and development of basic HAP storage capacity in 1996, and the 

uchase of tank cars in 1997. Review of these investments indicates that all are legitimate 
cremental expenditures made after August 1995 and therefore potentially eligible for grant 
nding. However, only the purchase of the tank cars would qualify for retroactive financing 

under the terms of the GEF Grant Agreement, based on the procurement proced~ g. The 
a other expenditures were made using force account or direct contracting procedures 

lres usec 

.-. 
1 Safety Measures and Costs. The investments required for conversion or aerosol 
~roduction from CFC propellants to HAPS are inherently driven by safety considerations due to 
he flammable nature of the material being substituted. For this reason, virtually all incremental 
costs are safety related. Those of specific note are : a) fire suppression and alarm systems; b) 

f" 
filling line enclosure and ventilation; c) defective can destruction equipment; d) explosion proof 
warehouse equipment; e) building construction and electrical service upgrading; f) safety 
training; and g) a safety audit. Safety training will be undertaken by the enterprise with the 
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JSC SIBIAR HAP AEROSOL CONVERSION SUB-PROJECT 

ESTIMATE OF INCREMENTAL COST AND FINANCING SUbMARY 
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r rpport of local consultants. It will also be included within the scope of training provided by 
lppliers of critical equipment such as the filling lines and HAP handling and storage systems in 

;sociation with the commissioning support requirements under these contracts. The 
independent safety audit will be undertaken by an international consultant familiar with HAP 
installations in aerosol plants. This audit will occur in several parts. The first will occur during 
the detail design stage and will cover a review of the design and equipment specifications for the 
filling lines md HAP infrastructure, followed by a review of the technical proposals from the 
selected suppliers of this equipment, prior to commitment. Subsequent, parts will occur at 

mmissioning of the filling lines and the can line. These on-site audits will cover the facilities . 
~d equipment as installed, along with an evaluation of operating procedures and staff training. 
uring operation, it was agreed that a trained safety team will be established. This will be made 

up of operational staff and technical specialists who will rep( 
production management) and have authority to shut down produ 
situations developing 
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4.15 Incremental Operating Costs (Savings). The convers 1AP will result in cost 
increases related to: a) quality control effort associated with can mmng and filling operations to 
ensure a leakage rate below 0.1%; b) maintenance and down time costs associated with the need 
for line shut down and adjustment when leakage rate exceeds that allowable; and c) increased 
rejection rate of tin plate materials to ensure required can quality. Savings will be associated 
with: a) the use of lower quantities of less expensive propellant; and b) reduced scrap and returns 
from increased finished can and valve quality. The increased annual operating costs related were 

P --timated to be US$222,500/year. Operating cost savings have been estimated on the basis of a 
eighted composite per can saving rate for the three main product lines (hair sprays, air 
zsheners, insecticides) based on average 1 994, 1995 and 1 196 production levels. Utilizing 
went discounted CFC-11/12 prices negotiated with suppliers (US$0.79/kg) and prices for 
APs negotiated with a local refinery (US$0.55/kg), an annual cost savings of US$935,554 was 
timated based on average 1994195196 production levels. The resulting overall net annual 
,eratine 1 imate is cost sav ings esti 
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b-Project Sche he implementation schedule (Figure 4.1) for completion of the 
ODs conversion will extend over a period of twenty-eight months. Assuming that GEF, and 
NPAF Supervisory Board approvals are obtained in the fourth quarter of 1997, major 
procurement activities and works construction will be undertaken in 1998, and the sub-project . 
will be completec : fourth quarter of 1999. However, full production with nc 
technology will cc e in the first quarter of 1999, when the filling lines are cornmis: . 
Recognizing the luI1ger procurement times associated with the ICB procurement of UIG GLU~ 

aking equipment, effective phase-out of ODs can be achieved in advance of sub-project 
impletion by purchasing cans for a period of up to nine months in 1999. It is also noted that 

%hievernent of this schedule is dependent on procurement contracts being in place for the filling 
ines and HAP storage and handling equipment by May 1998, and the can production eql 

/c ~y November 1998. In order to meet these dates, tendering of detailed engineering an 
eparatory procurement activities will have to commence by September, 1997. AS a 
nsequen ~raisal that the enterprise would engage ; design the eng 
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r. consultant immediately and in advance of having the Sub-Grant Agreement in place. Costs 
incurred prior to sub-grant effectiveness would be paid after disbursement conditions are met and 
subject to consistency with procurement rules. Similarly, the procurement consultant needs to be 
in place in the fourth quarter of 1997 to support the equipment tendering process. The early 
engagement of the independent safety audit consultant is also required to ensure availability prior 
to finalizing technical specifications, construction drawings and equipment supplier selection. 

UCL 
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to : 

P 4.17 Procurement Plan. The overall procurement plan developed at appraisal is provided in 
Table 4.2 and summarized in Annex A. The enterprise has proposed that the GEF grant be . ~cated to: a) one ICB package ($7,953,117) for the can line, b) six IS packages ($4,584,163) 

rering foreign sourced equipment; and c) four consulting contracts (US$330,000) covering 
ailed design, environmental evaluation, procurement services and the independent safety 
lit. In addition, the procurement of four HAP tank cars will be retroactively financed, subject 
presentation of documentation to the Bank supporting the equivalency of the procurement 

practices used with IS procedures. This packaging is consistent with the Project Grant Agreement 
as amended5. It has been agreed that World Bank ~rocedures~' and contract documents will be 
utilized. The remaining goods and services will be acquired by the enterprise as its contribution, 
using locally accepted direct contracting and force account practice 
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le sub- . . .  4.18 Implementation Capacity. Sibiar's overall technical y to manage t.l 
project's implementation is judged to be good, although support in project management activities 
will be required. The enterprise has undertaken the conceptual design and basic equipment 
identification necessary for development of the sub-project to the current stage, using its own 
resources and those of contracted technical service organizations. For the final design and 
technical project management of the sub-project, externally contracted capacity will be required 
aq orovided for under the sub-project. Development of Terms of Reference for this work and the 

lsultant selection process were initiated at appraisal and the ODs IPU will provide direct 
)port in the administration of this process in conformance with Bank procedures. The second 

;(uG~ where assistance is felt to be required is in the administration of the World Bank 
procurement procedures, particularly as applied to the IS and ICB contracting of the equipment 
packages. The inclusion of a procurement consultant has been provided for under the sub- 
project. Jointly with the ODs IPU, Terms of Reference for this assignment are to be developed 
immediately after appraisal. The scope of this assignment will be to assist in the preparation of 
bidding documents, administering World Bank "No Objection" clearances, bid evaluation, and 

ltract negotiations as required. Given the importance to the sub-project schedule of both the 
ailed design work and procurement support contracts being in place as soon as possible, the 
erprise has agreed to make the necessary financial commitments for these services in advance 
he Sub-Grant Agreement being signed and final approvals from the NPAF Supervisory Board 
I GEF. It was agreed that a condition of Sub-Grant Agreement signing will be that these 
tracts are in place and the work under them has been started. Subject to following Bank 

3 Global Environmental Facility Trust Funu urunl Agreement, GEF Trust Fund TF028314. Se~tember 29. 
1996, Amended, October, 1997 

6 Guidelines For Procurement Under IBRD Loans and IDA Credits, World Bank, August 1 
P ' 
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JSC "SIBIAR" HAP AEROSOL CONVERSION SUB-PROJECT 

PROCUREMENT PLAN 
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DESCRIPTION OF GOODS, SE""CeP 
OR WORKS 

HAP Storage and Handling Fadiies kqu~pmen~ 
Equipment - HAP Pumps (5) - LPG Compressors (2) - 25,000L. Storage Tanks (6) - 50.000L. Storage Tanks (1) 
-Tank Farm Fings. Valves.Pirs. Unloading 

Dock - Safeguard HAP Purificalion Syslem 

Pre-Purchased 55.000 L. HAP Tank ( . . 

55,000 L. HAP Tank Cars (1) 

A e m d  Fillng Lines - 120 CanlMin. (2) - Unscrambling Table - Liquid Filler UnR (only ( 1) - Valve Placer - Vacuum Crimping Unit - Modular Fling Rooms I - Gas Filling Unit 
-Weighting Unlts 
-Water Test bath - Actuator and Cap Plating Device - Air Compressors (2) - InslaLtionlSupervisionfiinlng 

Defective Can Destmctkn Unit 

Explosion Prwf L'fl T ~ c k s  (4) 

valve produ - Molds 
-Valve ass 

Can Production Equipment - 250 CanmOin. Production Line - Can TransportlFlangelSeamer Unit - InstallationlSupervisioflrainlng 

HAP/Environmental Q/C Equipment 
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Detail Design Englneefin~ 

Environmen 

Local Tralnir 

Procumment Consultant 

Independent Safedy Audit 

SUB-PROJECT TOTAL 

Not. 1: G -Goods, CW - C l ~ l  WOrk8, S&l Supply and I ~ t . f l ,  TK -Turnkey, CF - Consulttng Firm CI - lndlvld~8l COltSUlt.nZ TR - m~~~~ - 
Not. 2: 1CB - International Competlthre Blddlng, LIB - Limited Internat io~l  Bidding, NCB National Compcrtftlve Blddlng. I5 - lntamrtlonal Shopphg, 

n 
NS - National Shopplng, DC- Dlmd Contracting. FA -Force Account, NIW - Mlnor W o h ,  SLF -Short L W  Flnn. SU - Short L1rt.d Individual Consubt, 
SSF - Solo Source Flnn, SSI - Sole Sourve Indhrldual, LCP - Local Commercial Pnctlce. 

Not. 3 : Four HAP tank cam purchued In 4997 In antlclpatkn of project and to provlde lnterlm mp.c@ urlng p rocumma pn& .puivrkntto IS Procedure8 
Ellglblllty subfect to audlt of procurement documentation. 
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- procedures and obtaining appropriate "No Objections" 'of Terms of Reference and consultant 
selection, expenses incurred will be reimbursed by the Bank after the signing of the Sub-Grant 
Agreement. It was also agreed that a condition of "No Objection" to selection of the filling line 
and HAP equipment suppliers, is the completion of a satisfactory review of the technical 
specifications and recommended supplier proposals by the consultant undertaking the 
independent safety audit. As a consequence, the selection of this consultant is also critical to the 
schedule and must be initiated prior to, or immediately upon, Sub-Grant A1 g. greemer 

E. Enterprise Financial Viabil lity Eva luation and Sub-project Finan 

4.19 Pre-Appraisal Enterprise Financial Viability Evaluation. A detailed enterprise 
financial viability evaluation was conducted on sibiar8 in March 1997 and documented in a 
confidential report made available to the ODs IPU and the World Bank. The scope of this 
evaluation covered: a) review of accounting and management information systems; b) 
development and analysis of Western-style income statements and balance sheets for the period 
1992 through 1996; c) evaluation of the enterprise cost structure; d) analysis of enterprise 
financing capacity; e) identification of significant financial issues; and f) generation of financial 
projections involving several scenarios related to the enterprise's circumstances and prospects. 

4.20 Thc 
follows: 

r- 

: results of the p re-appra isal enterprise financial r evalual tion are 

a) Financial pl nce has been satisfactoq :n 1992 and 1996, althol 
deterioration occurl~u 111 1996 as a result of increas111~ uprating costs, followed by I I I G L G ~ ~ :  

pricing which resulted in lower production and sales as market share was lost; 

ized as 

red 

b) The balance sheet analysis showed total fixed assets at the end of 1996 of 
US$15,000,000, down from US$22,000,000 in 1995, as a result of changes in valuation methods. 
However, an increase in current assets from US$3,500,000 to $US4,200,000 was recorded, with 
a decline in inventories. but increase in receivables; 

e incom . --",  

e sheet i "... A A A  

C) malysis indicated that sales revel~uc~ IICIVG ~ ~ a ~ i l y  incre-~u 3111 

1942, reacmng u S$ I 1 ,uuu,000 in 1996, even though sales volume in units sold has declint 
However, operating expenditure increases have been generally larger than the growth in sa: 
revenues with operating margins declining from 53% in 1 994 to 16% in 1996; 

sis with .. " the ente .. . .- . 
d) ;h flow has been generally good over the period of analy 
able to meet its obligations and show a surplus that has been available lor dlStnbUtlOn Dnrr 

the principal one being ODs phase-out lew invc 

T h e  
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e) , ..,: enterprise's long-term debt obligations are mimma ana snort rerm-ae~r was recorded 
as US$280,000 in 1996. T sent liabilities were US$3,350,0( E2,038,000 

r" was payables; 

8 Financial Viability Assessment, Sibiar, No 'une 1997 
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nterprise has prudently protected its liquidity position by responding to higher 
operating cosrs w~rh increased prices in 1996, it is now attempting to reduce operating costs and 
reg; :et share so that the relatively optimistic sales projections put forward by management 
can zed. A 10% operating cost reduction is projected in early 1997, largely through the 
conlulrra~lun of negotiating lower raw material prices and using cheaper materials; 

g) The enterprise operates a manual management information system capable vr glV1ll 

profitability and cash flow analysis. An external audit has been undertaken for the 1996 year; 
and 

h) Financial projections based on several scenarios related to sales forecasts indicate that 
the enterprise would be able to meet its obligations under the sub-project and remain viable in the 
medium term. However, these conclusions, remain conditional on a significant growth in sales 
from 1996 levels, and the ability to raise US$1,500 share is: 
term debt. 

sue or lc 

4.2 1 ~ncial Viability Verification: At appraisal, the pre-app~ 
finalbla~ V I ~ U L I L L ~  ~valuatio~l was; updated. The following summarizes the information obtalnen. 
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a) The enterprise sales and production forecast for 1997 appears to be reasonably accu 
based on performance in the first six months. This supports the enterprise's ability to regain IUSL 

markets with price reductions. Projected production for 1997 is 1 1,420,000 cans. Management r? 
is projecting subsequent sales as follows: 1998 - 20,000,000 cans, 1999 - 22,030,000 cans, 2000 - 
25,000,000 cans. These levels are seen as very optimistic and represent a significant viability 
risk factor; and 
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b) The ability of the existing can making operation to s 
even in the near term was identified as a major viability i s s ~  
for contingency purchasing of cans should be built into the cost stru~ruc,  st^ lci lsr  lor LIIG ~ G I ~ I U U  

between commissioning of HAP filling lines and completion of the new can line, and potentially 
for a long period beginning in 1998, should the existing operation not be able to sustain 
production levels. 

evels, 
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ble Grar 4.22 Maximum ~ t :  Substantive investment on ODs phase-out was initiated by 
the enterprise in 1995 with the purchase of a new filling unit and development of an interim HAP 
storage and handling capability. On this basis, it was determined that the average annual ODs 
consumption for 1992, 1993, and 1994 (3,971 MT ODP) could be used for purposes of 
establishink the maximum allowable grant as governed by the threshold cost-effectiveness 
mandated by the Montreal Protocol Multi-lateral Fund (MPMF) (i.e. US$4.40/kg ODP). On this 
basis, the maximum grant allowable for eligible costs under the sub-project would be 
US$17,473,867. Utilizing the average consumption of 2,776 MT ODP for 1 994, 1995 and 1996, 
the maximum allowable grant would be US$12,2 14,000. 

4.23 Eligible Costs. It was determined at appraisal that all incremental investment costs 
defined in Table 4.1, exclusive of taxes could theoretically be considered as eligible costs. 



," However, eligibility will be largely limited by the procurement practices applied. This will 
exclude the pre-appraisal expenditures on the purchase of the new filling unit and the initial 
works associated with HAP and filling line infrastructure (US$817,000), and some goods and 
services that the enterprise has elected to directly contract or supply using its internal resources 
(US$4,479,724). The pre-appraisal purchase of four tank cars (US$228,000) appears to qualifjr 
for retroactive financing on the basis of the equivalency to IS procurement procedures. Subject 
to verification of this, the incremental investment costs judged eligible for grant funding equaled 
US$13,141,270. 
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4 Proposed GEF Grant and Cost-Effectiveness. The proposed grant based o 
uested by the enterprise and the application of procurement practices allowing expendih 

y,dlify for grant funding is US$13,141,270, conditioned on verification of the eligibility of the 
tank car purchase for retroactive financing. Using the three-year average consumption referenced 
above (3,971 MT) sub-project cost-effectiveness is $3.31/kg ODP. This is within the MPMF 

t-effectiveness threshold for aerosol conversion of $4.40/kg ODP. Using the 
14/1995/1996 average consumption (2,776 MTfyear), the sub-project cost-effectiveness is 
73kg ODP which exceeds the MPMF threshold cost-effectiveness. 

4.25 Enterprise Viability and Financial Contribution Capacity. The results of the 
appraisal financial projections, applicable to the whole sub-project as proposed, are provided in 
"-'rles 4.3, and 4.4. Each assumes realization of the sales and production recovery noted above 

998, and that the enterprise raises US$1,500,000 through a share issue or long-term debt in 
18. Table 4.3 represents the base case scenario where the enterprise proceeds with HAP 

conversion by the end of 1998, the existing can line can sustain demand until CFC usage is 
discontinued, and purchased cans are utilized until the can line comes on stream at the beginning 
of the fourth quarter of 1999. In this case, the enterprise is viable in the medium term and can 

:t its contribution obligations except in 1999 (US$227,000). However, this can be covered by 
lcation of a portion of the 1998 surplus to cover these obligations. Table 4.4 represents the 

,,,s where the existing can making capability can not sustain the enterprise's requirements, after 
the end of the second quarter. At this point, purchased cans are required until the fourth quarter 
of 1999 when new can making capability is available. In this case, the enterprise remains viable 
in the medium-term but short-falls in availability of resources to cover its contribution 
obligations occur in 1998 (US$414,000) and again in 1999 (US$227,000). This would have to 
made up by allocation of 1997 free cash flow to cover these commitments or external financing 
from increased share issues or long-term borrowing. It is apparent from these projections that the 
enterprise's ability to sustain the sub-project is marginal and dependent on the ability to raise 
additional equity or long term debt financing in 1998, the realization of optimistic sales forecasts, 

td the technical capacity of aging can making equipment to produce at historical levels to meet 
recast demand. Failure of any of these assumptions would place the sub-project at risk, likely 
ith the enterprise being unable to pay import duties and other taxes required for equipment 
:livery or the installation costs associated with this equipment. 

plicable 

ion and be most 26 The major investment that could both precipitate this situat d by it 
would be that made in the new can making installation. Therefore, it is recommended that the 
commitment of the portion of the grant to be directed to this equipment be specifically 
conditioned with a test of affordability at the end of the third quarter of 1998, prior to issuing "no 
objection" for the procurement contract ap to it. In the event that the enterprise cannot 
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demonstrate the ability to sustain its obligations, the sub-project could proceed with the HAP 
infrastructure and filling line development to meet the ODs phase-out objective with the use of 
purchased cans indefinitely into the future. Table 4.5 provides a financial performance projection 
of this situation using the same base line assumptions used previously. The enterprise still shows 
a small cash flow deficiency in 1998 (US$414,000) but this would easily be covered by reserves. 
In the medium-term, the enterprises remains viable but at a lower operating margin due to the 

higher operating costs associated with can purchase.. The overall project is reduced to a total 
incremental costs of US$8,3 16,398 and the proposed GEF grant would be US$5,178,133. 

4.27 Financing Plan. As defined in Table 4.1, the sub-project financing plan requires the 
financing of US$17,620,994 in post appraisal investment expenditures. The GEF Sub-Grant is 
proposed to provide US$13,141,270 of this requirement. Estimated disbursements are 
summarized in Annex A. The enterprise post-appraisal investment contributions of 
US$4,429,724 will be financed by free cash flow, new equity and potentially long-term debt. In 
the event, that the enterprise is unable to demonstrate its ability to meet these obligations prior to 
committing to the can making equipment, an alternative financing plan would be developed 
based on a reduced sub-project scope. This would involve US$7,374,398 in post-appraisal 
expenditures, a GEF grant of US$5,178,133 and enterprise contributions of US$2,196,265 which 
could be financed primarily from free cash flow and less ambitious levels of external financing. 

C Envir tal Anal ysis 

4.28 The principal environmental effect of the sub-project will be positive through the 
/7 

permanent elimination of ODs usage within the enterprise. The evaluation of the sub-project 
itself indicates that potential negative environmental impacts may arise fiom fugitive emissions 
of hydrocarbon liquid petroleum gases, namely propane and butane that make up commercial 
HAP mixtures. While these have zero ODP and low GWP, they are volatile organic compounds 
(VOC's) and can contribute to ground level air contamination. This represents a small 
incremental impact on urban air quality. The processing of HAPs using the molecular sieve 
technology will also generate a small waste stream containing sulfur compounds that will require 
management as a hazardous waste. Furthermore, the HAP flammability risk could cause 
consequential atmospheric emissions in the event that it were to cause a fire in the facility. No 
direct releases of wastewater are associated with the sub-project. An increase in solid waste may 
occur as a result of higher rejection rates when higher integrity standards for HAPs are applied to 
the present can manufacturing operation. In terms of energy consumption, the sub-project is 
viewed as conservation neutral, except in that positive gains may be obtained through the 
utilization of more modem and efficient electrical systems. Evaluation of these potential impacts 
at apprais,, indicated that the sub-project has included appropriate measures in the form of 
fugitive emission containment, operational leakage detection, secure storage facility design and 
confined space ventilation to mitigate these impacts. It was the appraisal mission's conclusion 
that the sub-project falls within the scope of the World Bank Category B project for purposes of 
environmental evaluation. 

4.29 At appraisal, the enterprise was in the process of obtaining preliminary environmental 
approvals for the sub-project with the local authorities on its own initiative. Under Russian 0 
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legislation, this requires the documentation of the development proposed and its submission to 
,-, 

the Novosibirsk City Environmental Committee for an formal environmental expertise. The 
completion of this work should be a condition of signing the Sub-Grant Agreement and the 
receipt of regulatory clearance for implementation will be a condition of disbursement. Upon 
completion of final design and equipment selection, additional documentation is required to 
complete the approval process and allow commissioning and operation of the sub-project. The 
costs of completing this, along with additional monitoring facilities which are anticipated to be 
required, have been provided for in the sub-project cost estimate and are proposed for funding as 

rt of the sub-gra nt. 

C;. Sustainability 

UU' 

act 
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sal misr 4.3 : apprai ;ion concluded that the proposed project was sustainable, subject to 
realization of a number of key assumptions. The enterprise has an established track record within 
its market area and has demonstrated an ability to respond to market and corporate financial 
conditions in its marketing policies. Given its position in the Siberian and Far Eastern markets in 
Russia and its proximity to emerging markets in Central Asia, the enterprise's medium-term 
prospects are good, particularly noting that it targets lower priced products, rather than high 
auality products more characteristic of imports and some other domestic suppliers. Technically, 

~ffers strong operational capability as demonstrated by its ability to maintain aging equipment 
1 facilities at relatively high levels of productivity. This capability should be able to capitalize 

ull the plant modernization as contemplated under the sub-project. The major limitations on sub- 
project sustainability are identified as the financial capacity of the enterprise to support the level m 
of investment involved and, to some degree, the enterprise's financial management capacity 
+h-ough a period where careful coordin 

. 7 investment, pricing and external financing 
ivities are requi~ red. 

atlon ol 

H. Benefits 
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4.3 1 The major direct benefit o ~b-project is the phase-out of 3,971 MTIyear of ODP 
consumption capacity, based on rent plant capacity and the appraised consumption 
utilizing the average of the three years prior to first phase-out investment. Latent consumption 
potential based on full capacity utilization is approximately 4,520 MTIyear ODP. Phase-out at 
Sibiar has broader significance in that it represents one of the largest traditional consumers of 
ODs in the country. Furthermore, it is the aerosol consumer with the least economic motivation 
to undertake phase-out. Its location reduces the inherent economic advantages of using HAP, 
particularl, in light of its being targeting by at least one ODs producer providing price discounts v 

which approach the unit price of HAP. For the region, the long-term survival of this enterprise 
adds to the diversification of a regional economy, traditionally heavily dependent on military 
production and resource extraction. 

I. Risks 



4.32 The primary financial risk associated with the sub-project is associated with its 
affordability and dependence on realization of a combination of key assumptions. These include 
the ability to achieve significant recovery in sales and markets, the sustainability of operating 
cost reductions, the attraction of additional financing through a major share issue, and the ability 
to maintain high levels of production fiom aging equipment while the sub-project is being 
implemented. Failure to achieve any or all of these will result in a significant decrease in the 
enterprise's ability to meet its contribution obligations, putting the achievement of phase-out 
objectives at risk. The sub-project has been structured to allow mitigation of these risks by 
providing an opportunity to reduce its scope during implementation to a level more affordable to 
the enterprise. This will require a strict conditioning regime along with financial performance 
monitoring and specific demonstration of financial capacity prior to making the sub-project's 
largest capital commitment. 
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4.33 The sustainability of the e: :'s corn to the : 
that it is apparent that the main motivation for pursing GEF fimaing is ror moaemzauon or 
production facilities, particularly the can making operation which is at the end of its usel l  life. 
In isolation, this investment component does not contribute directly to phase-out and would be 
equally useful using ODs. As noted earlier, the location and current marketing strategy of at 
least one major ODs producer make continued use of ODs propellants more competitive with 
HAPS, than is the case with most such plants. For this reason, it is fundamental that initial 
investment be directed at the conversion of filling capacity and removal of residual capability to 
revert to HAP. Careful conditioning of the Sub-Grant agreement with associated monitoring will 
be required to ensure this occurs. 

4.34 Sub-project implementation risks are largely associated with the schedule and, 
specifically, the completion of detailed engineering work, which is, in turn, critical to major 
procurement activities associated with the supply of major equipment. Substantive progress in 
this is necessary in the fourth quarter of 1997. The enterprise has acknowledged this at appraisal 
and initiated the process of engineering and procurement consultant selection, with the support 
of the ODs IPU. Realization of such progress should be a condition of Sub-Grant Agreement 
signing, as a demonstration that the sub-project is in a position to proceed with disbursement for 
the major elements required for phase-out realization. 
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4.35 The technical and safety risks associated with the project appear to 
technology selection involves proven technology with an established reco~u 1rlLcrrlauurltuly. I I ~ G  

enterprise has strong in-house technical operating capacity and access to external expertise that is 
capable of managing the sub-project. The safety risks are addressed through the use of suitably 
designed Western equipment, training and operational practices. As further assurance, the sub- 
project includes an independent safety audit 

onality 

4.36 The terms and conditions set out in the standard Sub-Grant Agreement form agreed 
between the Bank and ODs IPU for the Project would cover the general conditionality 
requirements applicable to this sub-project and were reviewed with the enterprise at appraisal. In 
addition, the following sub-project specific provisions are to be included in the Sub-Grant 



reement 

T h e  a) , ..,: demonstration 01 the available bapab~y LU IIICGL L I I ~  plujcr;rcu 1998 enterprise 
contributions shall be specified as a condition of Bank "No objection" to contracts for the 
filling lines, and HAP storage and handling equipment contracts. This will specifically inc 
the results of the planned share issue in early 1998; 

The : demon! .ng the 
n the can 
ing and I 

HAP 
lude 

b) ~f the enterprise's ability LV IIIGCL ILY u~~igat ions K S ~ C G L I  

purchase ol production equipment, based on the availability of additional equity andlor 
debt financ: confirmation of sales forecasts shall be specified as a condition of Bank 'no 
objection" to contracts for the can production equipment. In addition, disbursement of more than 
50% of the value of the contract for this equipment shall be conditional on satisfactory 
demonstration that CFC-based filling equipment and CFC storage and handling infrastructure has 
been dismantled and d e s t r o ~ r ~ ~ .  J 

conditio ns conta the Sub- specify - .  c) Financial reporting ( nt shall I 

monthly reporting of sales, can production levels, sales revenue, and operating costs. In addition, 
submission of quarterly income statements shall be prepared on a basis con to those used 
in the above financial projections, and submitted; 

the Bad 
n .  

c and SC . . d) Substantive progress, acceptable to 1 :EP, in detailed design and in th 
preparation of the proposed site for the HAP storage ana nandling facilities shall be demons,,,,, 
as a condition of Sub-Grant Agreement signing; ? 

e) cnntracting of the procurement consultant WIII De a condition of Sub-Grant Agreement 
sigr 

f) DzueLy auult resuns, covenng me aerauea aeslgn, equipment specificauons ana selected 
supplier technical proposal shall have been completed and the practices and procedures related to 
the implementation of safety measures undertaken for the sub-project shall be documented, as a 
condition of Bank "No objection" to contracts for the HAP filling lines, HAP storay- ---' 
handling equipment, and can production equipment contracts; 

g) Environmental evaluation and associated approval documentation, consistent with World 
Bank Category B requirements will be submitted for the Bank's review and "no objection" as a 
condition of disbursement. This will include a satisfactory demonstration of the site's 
acceptability for the sub-project development; and . -  

h) The Sub-Grant Agreement will contain a binding ~nder tak in~ uy LIIG GLICGIp11JG Lu ~estroy . 
the two primary CFC filling lines, and CFC storage facilities, and to convert or destroy the CFC- 
based security gas filling line. Satisfactory documentation demonstrating that this has been 
accomplished will be submitted to SCEP and the Bank as a condition of the final disbursements 
against the contracts for the ines and HAP ec filling 1 



P 

K. Recommendation 

4.37 This sub-project is recommended for grant h d i n g  from the Global Environmental Facility 
Trust Fund in the amount of US$13,14 1,270, subject to signing of a Sub-Grant Agreement with the 
Russian Federation State Committee for Environmental Protection, acceptable to the Bank 





PLETII 
RUSSIAN FEDERATION 

VG SUBSTANCE CONSUMPTION E .OUT PROJEC 
CFPOND TRANCHE APPRAISAT 

V. MARIHOLODMA 

A. Backg round 

# 5.1 Mariholodmash is a commercial refiigeration equipm nufacturer located in 
Yoshkar-Ola, the principal city of the Mari-El Republic in the I Volga Region of the 
Russian Federation. The main plant was originally established in 1941, based on a munitions 
facility moved fiom Kiev. The manufacture of commercial refrigeration equipment began in 
1972 and was developed to a capacity of 100,000 units per year by 1990. In 1992, the enterprise 
became a privatized open joint stock company. The current ownership is 100% Russian, with 
stock held primarily by employees and former employees (80%). The remaining minority 
interest (20%) is held by JSC "Antey". The enterprise currently operates two manufacturing 
facilities: the main plant in Yoshkar-Ola; and a smaller plant located approximately 50 km. from 
the city. In addition, it has its own design and research center along with subsidiaries devoted to 
sales, distribution and servicing. It also has an extensive dealerlservice network involving 160 
representative firms,primarily in Russia, but also i nia, La@ - Moldova, Uzbekistan, and Kazakstan. 
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5.2 ODs phase-out opportunities at Mariholodmash were originally identified during the 
development of the Russian Federation Country Program in 1994' which was undertaken with 
the support of the Danish Environmental Protection Agency. Technical preparation was first 
documented as two separate sub-projects, one each for conversion of CFC-11 to cyclopentane, 
and CFC-12 to HFC-134a in 1996~. On this basis, they were included as candidate sub-projects 
within the second tranche of the overall ~rojec? as approved by the GEF in April 1996. At that 
time, the total incremental investment costs were estimated to be US$1,579,000 and US$503,000 
-th GEF grant financing of US$356,000 and US$153,000 being proposed for the CFC-11 and 

'C-12 phase-out sub-projects respectively. In March 1997, an enterprise financial viability 
iessrnent and sub-project update was undertaken, with a follow-up pre-appraisal verification of 

aaditional information being completed in June, 1997~. In July 1997, a joint CPPWorld Bank 
appraisal mission visited the enterprise to complete sub-project processing. During appraisal, it 
was decided to combine the two sub-projects into a single one. The results of this appraisal are 

I 

documented in the followi~ 

5s four 1 general classes ( efiigeral tion equ . 5.3 The enterprise mar ipment 

(refrigerated cabinets, display counters and show cases, ice cream conservators and cold rooms), 
along with a range of other products, the most important of which is furniture and commercial 

Phaseout of Ozone Depleting Substances in Russia, COWI, August 1994 
Assistancefi Project Preparation: Aerosol and Refrigeration Sectors , COWI, 
Global Environmental Facilily, Russian Federation Ozone Depleting Subsrances rnase-our Project, 
Project Document, The World Bank, May 1996 
Financial Viability Assessment, Marikholodrnash, Yoshkar-0 I, June 1997 fa, COW1 

February 
r. 



counter assemblies. Historically, some military production was also undertaken but this has rn 
largely been discontinued. Commercial refrigeration equipment production peaked in the early 
1990's when the plant's full capacity of 100,000 units per year was utilized. This declined after 
1992 to the current level of approximately 20,000 units per year, although this production level 
has been stable since 1995. This period has also seen a shift on emphasis to refrigerated counters 
and display cases and away fiom cabinets and cold rooms. Table 5.1 provides a summary of 
production levels fiom 1993 to the present. 90% of sales are made on the basis of barter 
arrangements, mainly through the dealer network that arranges supply of raw materials. Most of 
the production is sold in European Russia with smaller markets in the Urals (10%) and 
Siberia (10%). Exports (2%) are limited to ~untries of the F - 
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5.4 Traditionall! nterprise's main :tition were manufacturers within the FSU. 
However, other Ru anufacturers are ng at low production levels and imports fiom 
other CIS countries are limited. Mariho~oamash appears to be the last remaining viable 
manufacture ussia fc :en, display cases and ice cream conservators. Its main 
competitors se prod1 Polish, Italian and Spanish manufacturers, all of whom sell at 
higher prices. auvitalpromasn IS me main domestic competitor for refrigerated cabinets and cold 
rooms, although their production levels are low, reflecting a poor market for these products 
generally. The enterprise's product lines are of good quality but dated in design. This is being 
addressed by the introduction of redesigned counter and show case lines that now make up 
approximately 20% of these line's production. Overall, the enterprise appears to have a 
competitive product with reasonable growth potential in the domestic market. 

5.5 The enterprise's product lines were originally based on the use of CFC-11 to blow 
insulating foam and CFC-12 to charge refrigeration circuits employing domestically manufactured 
CFC-12 compressors. A decision was made in 1994 to phase-out ODs for foam blowing and 
refrigerants, initially by using transitional substances (HCFC-141b and HCFC-22), and eventually 
with full conversion to non-ODs alternatives (cyclopentane, HFC-134% and HFC-404a). HCFC- 
14 1 b blowing agenl introduced in 1993, along with some substitution of polystyrene slabs 
that are manufacture e enterprise using non-ODs blowing agents. From 100% CFC-11 use ' 

in 1992 (14.0 MT), rms nas declined to about 30% of blowing agent use in 1996 (4.6 MT). While 
limited amounts of HCFC-22 refrigerant have been used for many years, significant amounts 
began to be substituted in 1994 and limited use of HFC-404a began in 1995. Consumption of 
CFC-12 has dropped from 22.4 MT to 13.2 MT between 1992 and 1996 with HCFC-22 being 
used in all larger capacity units, except for HFC-404a use in limited production runs of certain 
cold room units. A variety of imported compressors fiom Belarus, Bulgaria and France are now 
used, in addition to compressors fiom Yaroslaval Holodmash in Russia. Table 5.1 provides a 
profile of blowing agent and refrigerant consumption by product type over this period including 
projected 1997 data, as well as summary ODs consumption data since 1992 

5.6 Substantive investment in the ultimate phase-out of ODs began in : lince that time, 
construction of a new building suitable for a consolidated production facility using flammable 
substances has been completed. In addition, a modem foaming machine of Western European 
manufacture and suitable for conversion to cyclopentane was purchased in 1995, and a number of 
Western refrigerant charging machines with associated pumps and service tools were purchased '7 



TABLE 5.1 
ANPO Marikholodmash 

Historical Refrigerant and Blowing Agent Consumption 

PRODUCT1 
YEAR 

1993 
Cablnet 
ice Cream 
Conservator 
Display Cases 
Coldrooms 

Sub-Total 

PRODUCTION 
UNITS 

17.188 
14.871 

2.114 
5.989 

40.142 

YEAR 

1992 
I993 
1994 
1995 
1996 
1997 

(EsUmated) 

1W4 
CaMnat 5.121 

TOTAL (MT) 
ODS ODP 

37.65 39.46 
79.14 40.40 

26.62 
24.89 
20.49 
21.41 

HCFC-141b (MT) 

CFC-12 (kg) 

Ice Cream 
Conservator 
Display Cases 
Coldrooms 

Sub-Total 

199s 
Cabinet 
ice Cream 
Conservator 
oisplay Cases 
Coldmoms 

Sub-Total 

1096 
Cabhat 
lca Cream 
Conservator 
Display C a m  
Coldrooms 

Sub-Tatal 

CFC-12 (MT) 
ODS 

40.14 
27.18 
23.18 
19.33 
19.95 

PER UNIT 

0.90 
0.70 

0.80 
0.00 

HCFC-22 
PERUNIT 

1.W 
0.80 

1.00 
1.80 

3,749 

10.427 
2.886 

27,183 

4.900 
9,989 

8.101 
2.194 

23.184 

3.877 
7.313 

6.894 
1,147 

19 331 

3.050 
4.100 

ODS 

22.46 
18.40 
14.40 
15.00 
13.20 
14.34 

ODP 

4.42 
2.89 
2.55 
2.13 
2.19 

AGGREGATE 

10,250 
7.012 

1.138 
0 

18,400 

1.00 
0.80 

1 .00 
1.80 

1.00 

50 
50 
-03 

0.80 
0.00 

0.90 
0.70 

ODP 

22.40 
18.40 
14.40 
15.00 
13.20 
14.34 

HCFC-22 (MT) 

- 

(k,, CFC-I1 ,..., uFFC;.c4lb (kg)-- D404a 
- - 

AGGREGATE PER UNIT AGGREGATE AGGREGATE 
' 

-. -. 
0 0.23 0 

1,000 0 

0 0 
2,200 0 - - -. 
3,200 17.400 

7.250 
0 

14.400 

4.400 
7.WO 

I907 
(flnt Haif 

ODS 

1.25 
3.20 

10.38 
9.85 

10.47 
29.31 

CFC-11 (MT) 

50 
50 

50 
.50 

(kg) 
AGGREGATE - 

- 

0.80 
0.00 

0.9 
0.7 

0.8 
0 

800 
588 
721 
710 

2.620 
* .- 

ODP 

0.08 
0.18 
0.57 
0.54 
0.58 
1.61 

ODS 

14.00 
17.40 
9.10 
6.80 
4.60 
3.28 

- -. 
0.23 0 23 1 
0.20 0 20 ) 

C a t h l  
lee Cream 
Conservator 
cold room^ 

SubTotal 

OOP 

14.00 
17.40 
9.10 
6.80 
4.60 
3.26 

3.250 
5.190 

10.383 

2.100 
1.000 

0.23 
0.2 

0.19 
0.86 

1 
0.8 

1 
1.8 

- -- 

W O O ~  2 . ~ 1  

Pro-Rated for 

2.123 
3.228 
3.796 

826 
9,973 

0.19 
0.86 

1.430 
0 
0 

- 
- 

0-2 
1,460 

1.262 
986 

4.600 

280 
300 
340 
710 

1,630 
3,26C1 

1 . t ~  

2,910 

2.751 
2.065 

10.466 

6.790 
2.582 
3.796 
1,487 

14.655 

- 

0.13 

U.LJ 

0.2 

0.19 
0.86 

Whole Yea 
1: -.- 

0.9 
0.7 
0.8 

0 

0.23 
0.2 

0.19 
0.86 

2.850 
2.500 
9,100 

1,300 
1.660 

- 

0.19 
0.86 

0.23 
0.2 

0.19 
0.86 

. . --". 

1,810 
2.415 
2.643 

0 
7,168 

0.19 
0.86 

0.20 
0.20 

mu 
524 

2.374 

495 
515 

51 0 
980 

2.500 

427 
950 

2.227 

500 
750 

K) 

0.13 



in 1995 and 1996 in preparation for the higher demands of HFC refiigerants and polyol ester 
lubricants. 

/1 

5.7 The current production facilities consist of three main refrigerant equipment assembly 
lines plus an experimental product line and a line for producing solid (non-insulating) 
polyurethane details for both refrigeration equipment and commercial catering furniture in the 
Yoshkar-Ola plant. Cold room panels are manufactured at the second plant site outside of the 
city. Existing foaming equipment consists of: a) five dated high pressure foam injection 
machines (three in the main plant and two at the remote plant) manufactured in East Gmnany 
(Truisioma) and which are unsuitable for cyclopentane conversion; b) one new Italian foam 
injection machine (SAIP) suitable for cyclopentane conversion; and c) associated jigs and molds 
for the various product lines based on ODSand transitional substance blowing agents. Existing 
refkigeration equipment consists of : a) range of locally and in-house manufactured production 
line charging machines and vacuum pumps, b) eight new western portable charging units, six of 
which are used in the plant assembly operations and two of which are used by the company's 
own service teams; and c) twenty new universal electronic leak detectors. 

, Object 

5.8 1 1 1 ~  objectiv~ UL D U U - ~ I U J G U  p1~)posed by I V I C U l N l U l V U l l l C 1 3 1 1  1~ LU complete the phase- 
out of ODs in the manufacture of commercial refiigeration equipment through conversion of 
foam blowing technology to cyclopentane and refrigerant charging to HFC-134a. In addition, the . . 
servicing capacity to recover and recharge existing ODs containing equipment and to mz 
new equipment using non-ODs refrigerants is to be provided. 

5.9 The objective of this sub-project appraisal is to verifl the eligibility of the sub-project for 
GEF funding. This specifically includes: a) confirmation of the sub-project's physical and 
technology selection; b) verification of current and historic ODs consumption information; c) 
verification of the estimated sub-project incremental investment and operating costs; d) 
determination of eligible costs and their allocation to the grant; e) documentation of sub-project 
procurement and implementation plans; f) verification of enterprise financial viability in the 
medium term, including the enterprise's capacity to support its contribution requirements; g) 
evaluation the environmental implications of the sub-project; h) confirmation of the adequacy of 
proposed safety measures; and i) recommendation of appropriate conditions for the Sub-Grant 
Agr eement. 

?ct Desc ription and Co, 

5.10 Sub-project Scope. The overall scope of the appraised sub-project covers the complete 
conversion of all manufacturing operations from the use of ODs to non-ODs substances and 
addition of appropriate servicing capacity to support the non-ODs refiigerants as well as to 
recover and recycle CFC-11 where practical. Its principal components are: a) the conversion of 
present CFC-11 and HCFC-14 1 b based foam blowing operations to cyclopentane; b) replacement 
of refrigerant charging and servicing equipment to allow use of HFC-134a and HFC-404a 



P frigerants in the near term and c) consolidation of production at the new plant facility in 
oshkar-Ola designed for the non-ODs blowing agents and refrigerants. Secondary incremental 

,..vestment components are: a) engineering and development work associated with infrastructure 
design and product modification, b) environmental assessment and approvals; c) training; 
dismantling and destruction of equipment and facilities utilizing ODs; and d) undertaking 
appropriate safety measures for the use of flammable substances. 

5.1 1 Incremental Investment Costs. Table 5.2 provides the detailed investment cost estimate 
developed at appraisal for the complete sub-project. This lists the specific investments items 
included within the overall sub-project scope defined above. It is based on actual costs incurred 
to date, second quarter 1997 quotations for remaining major equipment purchases and works 
remaining, and indicative estimates for minor works, in-house design and project management 
and consulting support services. The total sub-project incremental investment cost is 
US$4,281,858 inclusive of applicable taxes and 10% physical contingency. Of this, the 

~terprise has invested US$2,135,083 to date of appraisal on implementation of interim phase- 
~t measures and preparation for fill phase-out as noted above. Remaining incremental 

---vestment required is US$2,146,775, primarily in conversion to cyclopentane, completing 
modernization of the production refrigerant charging equipment and completing the new 
production facility. The appraisal mission noted that the total incremental investment costs of 
the combined sub-project had increased by a factor of 2.35 since its original proposal to the 
GEF. This increase is attributable to the more comprehensive scope of the appraisal estimate and 
to the high inflation rate applicable to local costs in 1995 and 1996 which were not reflected in 
the original estimates. 

5.12 Foam Blowing Conversion. The remaining investment in the cyclopentane conveI 
consists of the following: 

a) Two new foam injection machines suitable for cyclopentane use, complete 
installation and commissioning support, and training; 

b) Modification of the previously purchased Western foam injection machine 
cyclopentane; 

c) Ventilated enclosures for all foam injection machines; 

with 

for 

d) Central cyclopentane and polyol storage facilities complete with distribution piping 
mixing equipment; 

e) Cylcopentanelpolyol blending facilities and day tank servicing all three foa 
machines; 

f) Nitrogen and gas detection systems; 

tallation . of new equipm .ent and In of exi isting eq t to the n 

rning 

lew proc 

sion 

; to the 

luction 



TABS2.MYl1197 TABLE 5.2 . . 
ANPO "MARIKHOLODMASH" COMMERCIAL REFRIGERATION FOAM AND REFRIGERANT CONVERSION SUB-PROJECT 

ESTIMATE OF INCREMENTAL COSTS AND FINANCING SUMMARY 

ITEN 
NO. 

1.0 

1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 

1.10 
1.1 
1.1 
1.1 
1.1 
1 2  

1 2  

1.2 

2 0  

2.1 
22 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 

2.10 
2.1 
2.1 
2.1 
2 1  

3.0 

3.1 

3.1.1 
3.1.2 
3.1.3 
3.1.4 
3.1.5 
3.1.6 

3.2 

3 2 1  
32.2 
32.3 
3.2.4 
32.5 

COST COMN 

c w m m t m ~ o n n a ~ w h s ~ .  

Polyol Smage Tmlm (4) 
Palyol IntPrmediala Talr Slorape (1) 
Pentane Slwage Tank (4) 
Penme Feed system lo 01- unh (1) 
PolyoVCyclopentane Blendmg Unit (1) 
PciyoUCvdomnlane Mabae Tsnk (1) 
PolyoUCydopenlane Recyde Syslem (2) 
MSH MisceUaneous (1) 
High Pressure Dispens* M a d h s  (2) 
Nivogen Devices (2) 
PortaMe Gas Dateaim Klt(l) 
Spare Parts 
Documentelson 
Tranqmtalbnr-s FWS 
InstallaUo~isslmlng Slwn~tmd 
Traini-tg -New Equipment 
Hiih Pressvs Dispenrrinp Usdhr, 
(PreAppraisal Purchase) 
Head McdiicsGon - Recan(fy PmhaW 
Hiih Pressure D*pensing Mathim 

ReMOenmConvadmEqulpnnt 

StslloMly Emmalion UIRs (8) 
PorlaMe Evaarabon Units (3) 
Leak Dasdar H25 HFC (4) 
Leak Deledon L-790 (28) 
Plant ChargingtWsigMing UlltcLags(2) 
Man1 CharginpMleighfkg Uniis-Sd (2) 
POW& Weightk@Charging Units (14) 
Rocovery and Recyding Unils (3) 
Service RepaklDiagnostics Packaga (51 
Servics Tools (6) 
Air Dryvrp Units (2) 
Moislure Analyrers (4) 
Lquid R&gew~l  Pwnp (1) 
V a a ~ n  RMp (5) 

M n s m a n d -  

~ u p 9 n d e b r ~  
Canerrlar 

Civil WdwBddy Upgn6ng 
EWtca-AGPqhg 
Fue ~ i h t i n o  end ~i Fend Syrtem 
EXPIOW P~WGrnuldiL 
hpksim Rool E~~ 
Equipmsnt !ns(allakm 

Refrlgmanl Comenbn 

WPI:  r 
Distn~Q 1 0 l d E ~  
New 0411 Uon 
PowgI n 
V e n W b  i r p n r n c u  

AUGlsS - 
LOCAL 

6.320 

12.216 
5.452 

33.300 

5.105 

1.698.040 
5.510 

1.140 

17.000 

JULY 07 
EXPENDITURES 

FOREIGN 

100.000 

qS97 
LOCAL 

PREdUGA6 
EXPENDITURES 

LOCAL 

200.000 

ENTERPRISE 
PRE- 

APPRAISAL 

100,000 

I 

12 216 
? 

> 

i 

I 

POST 
(Aug.-Dec.) 

FOREIGN FOREIGN 

APPWSAL WPENDI 
'1998 

LOCAL 

73.387 
37.931 
18.968 
70.331 
64.009 

FINANCED 
POST- 

APPRAISAL 

44.00'3 

28.098 
3.977 

37.708 
3.263 

42.374 
15.862 
10,381 
5.949 

28.212 

49.852 
27.192 
7,535 

73.367 

PROP0 SAFETY 
GEl COSTS 

37.931 
17.712 
70.331 
85.345 

5.500 
15.400 
4.950 
4.950 

37.931 
17.712 
70.331 
70.000 

15.400 
4,950 
4.950 

FINANI 

37.400 
93.500 
52.800 
24.255 

127.050 
11.000 
17.6W 
27.500 

309.210 
3.410 
2,145 

29,590 
20.460 
32.588 
38.387 

TOTAL 
UB=PROJECT 

F COST 

7.480 
18.700 
10.560 

93.500 
52.800 

20.000 
103,069 

3.410 
2.145 

44000 

28,019 

19.406 
101.640 

8.800 
14.080 
22.W 

247.368 
2.728 
1.718 

23.672 
16.368 -- 

JI.YJI 

18.852 ) 

4.851 
25,410 
2.200 
3.520 
5.500 

61.842 
M12 
429 

5,918 
4.092 

24.255 
127.050 
11.000 
17.600 
27.500 

6.518 
7.677 

I 

70,331 
85.345 

J L . ~  

38.387 

100.000 

A A ~  

5.500 

I I *.ad" 

3.977 
37.708 
3.263 

42.374 
15.862 
10,381 
5.949 

28,212 

49.852 
-7 . *- 

L O . ~  

3.977 
37.706 
9,583 

42,374 
15.862 
22.597 
11.401 
28.212 
33.300 
49.852 
27.192 



TAB5-2Jds ,197 TADLC 3.2 
ANPO "MARIKHOLODMASH" COMMERCIAL REFRIGERATION FOAM AND REFRIGERANT CONVERSION SUB-PROJECT 

ESTIMATE OF INCREMENTAL COSTS AND FINANCING SUMMARY 
PAGE " 

4NCING SUMMARY 

ITEM COST COMP PRE-AUGAS 

. EXPENDITU 
uaao  

PROPOSED 
GEF 

FINANCED 

TOTAL 
JWPROJECT 

COST 

T 
93.500 
31.000 
60.500 

PROJECT 
n t m c r  

EXPENDITURES 
FOREIGN 

AUGJ~S -JULY 97 

8.0 

8.1 
8.2 

NO. 
LOCAL 

4.0 EngheerhglDevekpmsnt Costs 

4.1 Qdopnbm Works Design 
4.2 Cydopantane Developmenl Costs 

20,000 
33.000 

8,800 
6.710 

55,000 

56.492 
298,855 

' - I 
4,281,859 

LOCAL 

31.000 

20.000 

POST APPRAISAL EXPENDITU 
1997 (Aug.-Dec.) I '1998 

ENTERPRISE FINANCED 
PRE- POST- 

APPRAISAL APPRAISAL 

1,137 

Taxes 

Impat Du 
VAT 

SUBPROJECT TOTAL 

- 

4.4 

5.0 

5.1 
5.2 

6.0 

6.1 
6.2 

7.0 

EXPENDITURES 
FOREIGN LOCAL 

m.000 

31,000 
Refrigerant Conversion Development Costs 

Eiwbmmw llommemlion I 
lnllial Approvak 
Final Approvals 

LocillTmining 

T~ainlng F a  Cydopsnlane Use 
Refrigerant ConversrOn TreWng 

Independerl Safety Aud" 

93,500 

60.500 

2o.'xm 

PRE AUGA5 nu-ad5 -JULY 97 

FOREIGN 1 LOCAL I FOR,,,,. , .XAL 
I 

33 

e96.515 

r vw 

1997 (Aug.-Dec.) ma=U ,=-a 

FC 

33,m 

,XPENDITURES 

4.400 

LOCAL 

200~000 

EXPENDITURES 
LOCAL 

108,940 

CL rn 

881,895 

!.984 

FOREIGN 

- 
LOCAL 

1.835.083 

FOREIGN 

2.135.083 

FOREIGN 

100.000 

LOCAL 

819.503 

a~d.710 

1,618,228 

FOREIGN 

304.401 

LOCAL 

32.037 

FC 



h) Installation of a fixed foam extinguishing system, automatic alarm system, explosion 
proof lighting and electrical distribution system in the new production facility; 

i) Dismantling and destruction of old foaming machines and ODs storage and handling 
infrastructure; and 

x) Modificatic 
cyclopentane. 

)duct design to accommodate the lower insulating properties of 

5.13 The appraisal team judged all of the above investments to be required technically to 
complete phase-out of ODs used for foam blowing. The selection of cyclopentane technology is 
consistent with current practice throughout the world in moving to zero ODP alternative, as well 
as offering low Global Warming Potential (GWP), consistent with the GEF Operational Strategy. 
The enterprise is proposing to purchase the two new foaming machines, cyclopentane and polyol 
storage, blending and mixing equipment, portable gas detection equipment and nitrogen system 
as a complete package (Table 5.2, Items 1.1 to 1.15 inclusive). The supplier of this package will 
be named as the sub-project's primary technological partner, once identified. Equipment 
necessary for modifications of the existing foam dispensing machine will be sourced from the 
original supplier of this equipment (Table 5.2, Item 1.17). Installation of ventilation, electrical, 
fixed alarm and fire protection systems, equipment installation, and destruction of existing ODs 
based infrastructure and equipment will be provided within the scope of finishing the new - 
production facility (Table 5.2, Item 3.1). Product design modifications will be done 
enterprise's own forces (Table 5.2, Item 4.1 and 4.2). 

5.14 Refrigeran 
the following: 

a) Programma ble char 

. . 

:rsion. The remaining investment in refrigerant conversion consists of 

ginglweighting units for production; 

b) Stationary evacuation units for production; 

c) Production line leak : detectors: 

d Liquid refrigerant pump; 

e) Air drying z rture analyzing equipment; 

f) AdCtional portable evacuation, chargingtweighting and leak detection equipment for 
servicing; 

g) Recovery and recycling units for servicing; 

h) Service repairldiagnostic packages and tools; 

design o lf product range for HFC-134a a nd HFC se; 



k) Installation of new equipment, ventilation systems and power supr 

1) Dismantling and dt equipm 

5.15 The appraisal team judged all of the above investments as being necessary technically for 
the conversion to non-ODs refrigerants in the near term. Programmable charging equipment, air 
drying equipment and moisture analyzers are required for adequate moisture level control when 
using HFC refrigerants. The additional servicing equipment is required to adequately support the 
products using the HFC refrigerants and to provide capacity to recover and recycle ODs 
refrigerants. The selection of HFC-based refiigerant technology as the zero ODP alternative is 
considered the best practical choice available to the enterprise at this point. It is recognized that 
zero ODP refrigerants such as isobutane and hydrocarbon blends could be selected. This would 
offer lower GWP and are therefore more consistent with the GEF Operational Strategy. However, 
to date the application of this refrigerant technology has generally been restricted to small 
hermetically contained refiigerant charges, such as used in domestic refrigeration applications. 
The higher charges in commercial equipment, the historically hid age rates in this type of 
equipment, and restrictions on its placement in areas of pu cess have limited the 
development of this technology in commercial applications. As a ~u~~stqrlence, a robust Western 
technology base does not yet exist to support Marikholodmash in pursuing this option at this 
time. Waiting until the technology is sufficiently mature would prolong ODs usage beyond the 
target phase-out dates. However, the enterprise is following these developments and is 
endeavoring to select equipment that could also be used for potentia conversion to 
hydrocarbon-based refrigerants. 
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5.16 Costs Eligible for Retroactive Financing. Review of thc hnents 
undertaken by the enterprise, indicates that while these are legitimate i~ ltal cost 
would qualify for retroactive financing under the terms of the GEF Grant Agreement. Some of 
these expenditures were made prior to August 1995, the earliest date for which retroactive 
financing would be possible under the Grant Agreement. The remainder involved procurement 
practices that would not : e test of equivalency \ brld Bar ~etitive 1 
procedures, since most \ ride on the basis of l: rrangeml th pre-s 
suppliers. 
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5.17 Saiery ~ o s  ion of a highly flamrnal: ance, th( 
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implementation of specific operational and audit practices. These : are: 
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a) Design enhancements of the new cyclopentane foam blowing equipment for flammable 
service; 

difications to the existing foaming machine to accommodate cyclopentane; 

here; 
C) ~tilated enclosures around foaming machines to ensure anv leakage or fugitive 
emissions are exha 



d) Installation of an audible alarm system set at 10% of the lower explosion limit for 
cyclopentane in air (2%) and devices to disconnect electrical supply at 20% of this limit; 

e) Nitrogen supply system allowing cyclopentane to be flushed fiom molds after each 
forming process; 

Groi mding c )fall eqi and ins1 tallation of a ligl htning c onducto 
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d foam fire protection system; 
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1) Undertaking a safety audit b 
through visits during equipment ~ ~ S W I I ~ U U I I  ~ I U  11s ~ur~rrmss~unmg. 

Analysis of the sub-project cost estimates indicates that the total saf included withir 
sub-project is US$601,980. The specific items and associated costs arc lucntified in Table - .-. 
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emental 5.18 Incr I Operating Costs. The conversion to cyclopentane and HFC refrigerants 
involves an increase in operating costs. For the foaming conversion component, the estimated 
cost of cyclopentane is higher that CFC-11 (US$S.lO/kg versus US$2.60/kg) but the cost per 
unit is marginally lower due to the lower per unit consumption rate of cyclopentane relative to 
CFC-11. However, the use of cyclopentane results in increases in polyol and isocynate 
consumption, thus an increase in costs. Labor, energy and other inputs remain unchanged. For 
the refrigerant conversion, the estimated cost of HFC-134a is higher than CFC-12 (US$4.96/kg 
versus US$2.61/kg) and approximately the same per unit consumption is involved. In addition, 
increased operating costs are associated with purchasing HFC-134a compressors, thermostatic 
valves and filterldryers for production units. Other inputs remain unchanged. The net annual 
increase in operating cost based on average production and product mix for the years 1994 
through 1996 is US$77,700 for the foam conversion and US$168,629 for the refrigerant 
conversion, for a total annual incremental operating cost increase of US$246,329. 

D. Sub-project Implementation 

5.19 Sub-project Schedule. The implementation schedule for completion of the ODs 
conversion will extend over a period of two years. Assuming that GEF, NPAF Supervisory /? 

Board, and outstanding regulatory approvals are obtained in the fourth quarter of 1997, major 
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procurement activities and works construction will be undertaken in 1998, and the sub-project n 
will be completed in September 1999 when full production with non-ODs technology will 
commence. This schedule is presented in Figure 5.1. 
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5.20 Procurement Plan. The overall procurement plan developed at appraisal is provided in 
Table 5.3 and summarized in Annex A. The enterprise has proposed that the GEF grant be 

)cated to the purchase of the cycloper am blowing equipment which constitutes the 
jor foreign expenditure remaining to  ete conversion. This will be procured in 

,,ordance with World Bank proceduresi and the Project Grant Agreement as amended6. A 
single contract package procured competitively using IS procedures and valued at US$826,894 
will be involved. In addition, it was agreed at appraisal that GEF funding would also apply to the 

'ependent safety audit to be undertaken by a western expert consultant in two stages during 
1-project implementation. This contract, valued at US$55,000 will be governed by the World 
Ik Consultant ~uidelines.' The remaining goods and services will be acquired by the 
zrprise as its contribution, It is their intention to acquire most goods, services and works for 
ich they will have payment obligations, using their normal commercial practice that allows the 
of barter arrangements. Such arrangements have been made and documented with the 

[tractor currently undertaking the finishing of the new building facility to complete the 
laining works (US$299,179). Engineering, project management and local training will be 
plied by the enterprise's own forces. Remaining expenditures involve: a) the purchase of 
.ipment for conversion of the existing high pressure foam dispensing unit to cyclopentane 
;$44,000) on a sole source basis; b) purchase of foreign refrigerant conversion and servicing 
ipment (US$210,597) acquired using competitive cornrnercial practice; iii) purchase of '7 
dly manufactured drying equipment (US$45,000) by a barter arrangement, and c) local 
sulting services associated with environmental approvals (US$33,000) to be selected on a 
: source basis. 
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1 Implementation Capacity ikholodmasn-s capacity to manage the sub-project's 
blernentation is judged to be good. The significant amount of conversion work undertaken at 
enterprise's own initiative is evidence of this. Detailed plans for the completion of the work 
e been prepared by the enterprise and' a high level of technical and project management 
acity is readily available within the organization. The only area where assistance is felt to be 
uired is in the administration of the World Bank procurement procedures as applied to the IS 

contracting of the cyclopentane foam blowing equipment and consultant contracting for the 
safety audit. For the IS package, it has been agreed at appraisal that the enterprise will provide a 
detailed technical specification and the ODs IPU will assist in the preparation of bidding 
documents, administering World Bank "No Objection", bid evaluation, and contract negotiations 
as required. It was also agreed that a condition of 'Wo Objection" to selection of the foam 
blowing supplier equipment supplier is the completion of a satisfactory review of the technical 

ns and recommended suppl: by the consultant undertaking the 
- .  
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relines Fo, lment Under IBRD d IDA Credits, World Bank, August 1996. 
101 Enviro Facility Trust Fun, Igreernent, GEF Trust Fund TF028314, September 29, ,n 

1996, Amended, October, 1997 
7 Guidelines for the Selection ofConsultants by World Bank Borrowers, World Bank, January 1997. 



TABLE 5.3 
ANPO "MARIHOLODMASH" FOAM AND REFRIGERANT CONVERSION SUB-PROJECT 

. . 

P 
PROCUREMENT PLAN 

a1 Document 

a 

Note 1: Q -Goods. CW - Chrll Works, S I I  -Supply m d  Install. TK -Turnkey, CF - Consulting Flm. CI Indlvldual Consultant TR - Tralnlng. 

DESCRIPTION OF GOODS, SERVICES, 
OR WORKS 

Cydopentane Foam Blowing Equip. 
Consisting of: - Polyol Storage Tanks (4) - Polyol Intermediate Storage Tank(1) - Penlane Storage Tanks(4) - Pentane Feed System (1) - PolyoUCycJopentane Blending Unit(?) - PoboUCydopentane Mixlure Tank(1) - PolyoVCydopentane Recycle System( - High Pressure Dispensing Machinesi21 - Nitrogen Devices (2) - Portable Gas Detection Kit(1) - Spare Parts(1 lot) - Documentation - lnstallationlCommissioning~ining muvpun 

Head Modification - Recently Purchased 
Hlgh Pressure Dispensing Machine 

Refrigerant Conversion Equipment 
Consisting of - Stationary Evacuation Units(8) - Portable Evacuation Units(3) 

-Leak Detectors H25 HFC(4) 
-Leak Deteclors L-790(9) - Large Plant ChargingMlelghting Units(2) 
- Small Plant ChargingMleighting Units (2) - Portable ChargingMleighting Units (1) - Recovery and Recycling Units (2) - Service RepairlDiagnostii Packag - Moisture Analyzers (4) 
-Liquid Refrigerant Pun 

Air Dtying Units (2) 

Plant Upgrade for CyclopentanelRefrgmnt 
ConversionConsisling of: - El&ricaUMechanicaVHVAmping 
-Fire Fighting and Niirogen Feed System - Explosion Pmof Grounding - Explosion Pmof ElectricaVAlarms - Equipment Installation - Dismantling~est~ction Old Equipment - New equipment Installation - Power Supply Installation - Refrigerant Ventilation System 

EngineeringlDevelopment Consisting c 
i) Cyclopentane Works Design 
ii) Cyclopentane Produd Developmen 
iii) Refrigerant Product Development 

Environment ation 

Lccal Trainin, 

Independent Safely Audl 

SUB-PROJECT TOTAL 

Note 2: ICE - International C o m ~ v e  Bidding. UB - U r n M  International Iddlng, NCB - National Competltlve Blddlng, IS - InWm.lional Shopplng. 
NS - National Shopplng, DC- Direct Contractfng, FA - Force Account MW - Mlnor Works, SLF -Short L b b d  Flnn, SU - Short Lhted lndivldual Consultant 
SSF -Sole Source Firm, SSI -Sole Souwe Indlvldurl, LCP - Local Commenlal Practice. 

Noto 3 : Four HAP tank cars punhasad In 1997 In mtlclpaUon o f  projact and to provide interhn capacky w ing  procummsnt pmtke .quirnlent to IS Procadurn 
Ellglblll(y subject to audit of  procurement documentation. 

NO. of 
PACKAGES 

1 

1 

1 

ESTIMATED 
PACKAGE 

AMOUNT (US$) 

$826,894 

PACKAGE 
TYPE 

(Note 1) 

G 

G 

G 

FINANCING 

GEF 

I 

1 

1 

1 

1 

1 

..- 
DC 

FA 

SSF 

SSF 

SLF 

PROCUREMENT 
METHOD 
(Note 2) 

IS 

$44.000 

$210,597 

DC 

IS 

Enterprise 

Enterprise 

Enterprise 

Enterpdse 

Enterprise 

Entqrise 

Enterptise 

GEF 

G 

CW 

NIA 

CF 

CF 

CF 

98~)91oi 

99/04/01 

99101K)l 

98/01101 

99/04/01 

93/03/01 

96/04101 

NIA 

NIA 

NIA 

N/A 

97/12101 

*-rd,OOO 

$299,179 

$243.137 

$33.000 

515,510 

$55,000 

S 1,772.317 

SCHEDULE 

COMPLETE 

99/03/01 

98rnmi 

98/01/01 

NIA 

97109/01 

98/07/01 

98/03/01 

TENDER 

98101101 

98/05/01 

99/03/01 

PROCUREMENT 

AWARD 

98/05/01 

NIA 

98/01/01 

98/01/01 

98/05/01 



independent safety audit. As a consequence, ule selection of this consultant is critical to the 
? schedule and must be initiated prior to or immediately upon Sub-Grant Agreement signing. 

Enterp rise Fin ion and Sub-project Financing 

5.22 Pre-Appraisal Enterprise Financial Viability Evaluation. A detailed enterprise 
financial viability evaluation was conducted on ~ariholodmash' in March 1997 and documented 
in a confidential report made available to the ODs IPU and the World Bank. The scope of this 
evaluation covered: a) review of accounting and management information systems; b) 
development and analysis of western-style income statements and balance sheets for the period 
1992 through 1996; c) evaluation of the enterprise cost structure; d) analysis of enterprise 
financing capacity; e) identification of significant financial issues; and f) generation of financial 
projections involving several scenarios related to the enterprises circumstances and prospects. 

5.23 The results of the pre-appraisal enterprise financial viability evaluation are summarized as 
follows: 

a) The enterprise has remained profitable through the period evaluated despite the difficult 
economic conditions in the country and significant decline in sales volumes; 

b) In 1996, the enterprise had US$44,130,000 in assets. Revenues were US$26,65 1,000 and 
an after tax income of US$2,418,000 was recorded. Profit margins were consistently above 20% T 

up to 1996 when they fell to 1 1 %. This was attributable to significant increases in raw material 
prices that were not reflected in selling prices and increased revenues until late in the year; 

c) The enterprise has shown the capacity to make ongoing capital investments including 
initial investments in ODs phase-out and in developing new products; 

able for 
I 

d) The enterprise operates adequate accounting and management systems suit; 
operations and sufficient to support external audit requirements which have been done since 
1995; 

its 

e) The enterprise's sales and revenue projections are considered conservative and realistic in 
the absence of any increase in marketing efforts beyond the areas in which they are establi! shed; 

f )  The enterprise operates almost completely on a barter basis with only 10% of its sales 
being cash transactions. This limits the enterprise's ability to pay taxes and purchase foreign 
equipment, both of which will be required for sub-project implementation; 

g) Major liabilities at the end of 1996 are a short term debt to a local bank of US$414,000 
and an outstanding federal tax debt of US$1,900,000; 

8 Financial Viability Assessment, Marikholodmash, Yoshkar-Ola. COW. June 1997 
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on to thc h) e only near-term major capital investment plans or obligations in additic 
conversion investments were commitments to contribute to federal programs associated 7 

strategic development of the refrigeration sector (Program Xolod) and a regional environmental 
program (Volga River Program). Subject to federal funds being available these commitments 
involve US$8,865,441 between 1997 and 2000 inclusive; 

r a signi ficant pc i) e ability to settle short-term debt, tax arrears and pay fo 
required ODs phase-out investment by barter arrangements were identified as the most . significant financial issue in the enterprise being able to fulfill its commitments to the sub 
project; and 

:000 ind j) e initial financial projections made for the years 1997 through 2 icated tl 
unaer all variations of sales projections (base case, pessimistic case and optimistic case), L ,,,,. 
flow short fall will exist in the first year of sub-project implementation that would have to be 
filled by external borrowing. However, the medium-tern prospects for the enterprise to remain 
viable beyond this are positive. 

5.24 Appraisal Enterprise Financial Viability Verif ~e above 
financial viability evaluation was updated, with specific ~ ~ L G I G I L L G  LU LIIG l3>IAG3 luzntified ~ U U V G .  

The following summarizes the information obtained and results of the updated evaluation: 
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,- a) Mariholodmash presented documentation regardin - ttlement of both short-te 
obligations and tax arrears using barter arrangements, botl ch have been completed 
first half of 1997; 

~g the sei 
h of whi, 

:rm debt 
I in the 

b) Contractual arrangements have been established with a loc ruction contractor to 
complete the required works under the sub-project with a barter arrangement, similar to that 

uti 
- 

r earlier 

-I- .-!-  -.  

work; 

c) wnalysis of Mariho~oamasn- s rinancial results mom me rirst rive monrns of 1997 snows 
significant and sustainable growth in net profits, which wl ected to the whole year gives a 
net profit of US$3,190,000; 

dl :st five r 
respecting volume and margins; and 

alysis 01 F sales fi )r the fil 

hen projl 

nonths c s manag ement p sedictio 

e) The enterprise presented a letter of credit f 
capacity in the amount of US$400,000. 

i-om a lc ting a bc 

5.25 Ma Allowable Grant. Evaluation of document expenditures to 
date by t h ~  aPplaisal team indicated that investment on ODs ~IICS-UUL was initiated by the 
enterprise in 1995 with the purchase of the foam blowing machine to be converted to 

P cyclopentane, and of refrigeration charging equipment suitable for use with HFC-404a. On this 
basis, it was determined that the average annual ODs consumption for the years 1992 through 
1994 could be used for purposes of establishing the maximum allowable grant as governed by the 



threshold cost effectiveness mandated by the Montreal Protocol Multi-lateral Fund (MPMF) /r\ 
(15.21). This consumption was determined to be 32.0 MT (Table 5.1). The maximum grant 
allowable for eligible costs under the sub-project would be US$486,720. However, this is a 
small contribution in relation to the total incremental investment cost (US$4,281,858) and the 
remaining investment cost (US$2,135,083). Given the similarity in the major investments in this 
case to those in domestic refkigeration conversions, it is proposed that an allowance of the 
eligible safety costs (US$601,980) as is permitted by the MPMF for domestic refrigeration 
cyclopentane conversions also be applied in this case. This would provide a maximum eligible 
grant of $1,088,700. 

5.26 Eligible Costs. It was deter t appraisal mar, while all incremental investment costs 
defined above could theoretically be consider as eligible costs, eligibility will be largely limited 
by the procurement practices applied. The enterprise's historical dependence on barter 
arrangements and use of sole sourcing eliminates all expenditures to date from eligibility. 
Similarly, the use of barter and its own forces for local works, design and project management 
disqualifj these costs. Of the remaining costs, the enterprise has only requested the grant to 
cover the equipment costs associated with the cyclopentane foam blowing conversion and the 
independent safety audit. The enterprise has agreed to purchase imported refrigerant conversion 
and servicing equipment as part of its contribution using competitive commercial practice or 
potentially barter arrangements as it has done in the past for such equipment. 

5.27 Proposed GEF Grant and Cost Effectiveness. The proposed grant based on that 
requested by the enterprise and the application of procurement practices allowing expenditures to n 
qualifjl for grant fhding is US$881,895. On this basis and including safety costs, the sub-project 
cost effectiveness is $8.74/kg ODP which is below the MPML cost effectiveness threshold for 
commercial refkigeration investments. 

5.28 Enterprise Viability and Contribution Capacity. The above information along with the 
cost estimates developed at appraisal and requested grant allocation based on eligible costs 
within the cost effectiveness threshold were utilized to prepare an updated financial projection 
for the period 1997 through 2000. This is based on the following assumptions: a) June 1997 
exchange rates; b) fixed real sales prices as of June 1997; c) absorption of operating cost 
increases fiom the second half of 1999; and d) sales projections based on 5% annual growth 
fiom a base of actual first half 1997 sales projected to the full year. The results of these 
projections are presented in Table 5.4. Based on this, it is concluded the enterprise has the 
internal capacity to sustain its contribution to the sub-project on the basis of internally generated 
revenue, with in excess of US$2,000,000 in fiee cash flow over and above that required to 
support the sub-project and other investment obligations.. Similarly, the enterprise appears 
sustainablr Clnancially in the medium term after undertaking the required investment. However, 
it is also recognized that the nature of the enterprise's business practices and reliance on barter 
remains a constraint. As a consequence, external borrowing may be required to meet cash 
obligations, particularly in regards to foreign equipment purchases and import duties associated 
with them. 

5.29 Financing Plan. r ne suo-project financing plan requires tne rinancing of US$2,146,776 
in post appraisal investment expenditures. The GEF Sub-Grant is proposed to provide 
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NET SALES REVENUES 

OPERATING EXPENSE 
Incremental savings (ODs project) 
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NET OP. INC. BEFORE INT (D) 

Net Interest on Bank Credits 

NET OPERATING INCOME 

( - let) 

NET INCOME BEFORE TAX 
Profit Tax (17,5%) 

NET INCOME AFTER TAX 
Add Back Depreciation 
Net Cash Flow 

Cash flow from operations 
Principal Payments on Loans 
Payment of debt to budget (taxes) 
Available for Investments and 
Distributions 
After tax budget payments 
Social payments 
Enterprise's share of ODs Investment 
Enterprise non-ODs Investmer 
iHOLOD+VoIga) 
Free cash flow 

Memorandum Item: 
Operational Margin 
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US$881,895 of this requirement. Estimated disbursements are provided in Annex A. The /7 
enterprise post appraisal investment contribution contributions of US$1,264,88 1 will be financed 
by a combination of barter arrangements, free cash flow and short term borrowing. In addition, 
the enterprise will finance an estimated annual increase in operating costs of US$246,329 
associated with the conversion fiom ODs. This will be absorbed within the enterprise's present 
nicing structure of its various products. 

Environmental Analysis 
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,30 The principal environmental effect of the sub-project will be positive through the - 
zrmanent elimination of ODs usage within the enterprise. The evaluation of the sub-project 

:If indicates that any negative environmental impacts would be associated with fugitive 
issions of both cyclopentane and HFC-134a. Furthermore, cyclopentane's risk of 
nmability could cause consequential air emission in the event of it causing a fire in the 
ility. Evaluation of these potential impacts'at appraisal indicated that the sub-project has 
luded appropriate measures in the form of fugitive emission containment, operational leakage 

oe~ection, secure storage facility design and confined space ventilation to mitigate these impacts. 
It was the appraisal mission's conclusion that the sub-project falls : World 
Bank Category B project for purposes of environmental evaluation 
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1 The enterprise has completed the first part of the environmental regul pproval 
cess required under Russian legislation. The sub-project has been documentec esented 
the local environmental authorities for purposes of performing the required environmental 0 
~ertise. The results of this expertise were positive and have been documented in a letter from 
Ministry of Environment and Nature Protection, Republic of Mari El, dated July 23, 1997. 

This is sufficient approval for the enterprise to proceed with implementation. However, upon 
completion of final design and equipment selection, additional documentation is required to 
complete the approval process to allow commissioning and operation of the sub-project. The 

ts of completing this, along with additional monitoring facilities which are anticipated to be 
uired, have been provided for in the sub-project cost estimate as part of the enterprise's 

contribution. 
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sustair 
* . 5.32 The appraisal mission concluded that the proposed sub-prc iable. 

Mariholodmash is a viable enterprise servicing a stable and potentially expandea mar~et. The 
enterprise has survived a period of major economic dislocation in Russia and maintained a 
profitable operation. During this period, it has undertaken significant investments in ODs phase- 
out on its own initiative, as well as developing new product lines. It has shown the necessary 
flexibility to change product mix to respond to evolving market conditions, and has developed 
innovative commercial practices in response to the realities of local conditions in the transition to 
a market-based economy. This demonstrates that the enterprise has the technical and 
management capac this business into the future, with significant 
potential for growtl ? 



H. Benefits 

5.33 The major direct benefits ot the sub-project is the phase-out ot 32 Mllyear ot Wul? 
consumption capacity based on the current plant utilization and average consumption upon 
initiating phase-out. Latent consumption potential based on full capacity utilization is 
approximately 160 MTIyear ODP. Taking into consideration the significant conversion to non- 
ODs and transitional substances, the actual phase-out benefits based on projected 1997 
production will be 21.6 MTIyear ODP. 

5.34 The sub-project will support the operation of Russia's last major manufac 
commercial refrigeration equipment during a period where the availability of this equipment is 
important to maintaining and modernizing the country's food distribution system. Historically 
the lack of such equipment has been a contributing factor in high losses of perishable foods 
during distribution. This has worsened in recent years as existing equipment reaches the end ol 
its service life but is not replaced. The support for Mariholodmash provides a basis for p 
of modern and affordable equipment in the market place. 

5.35 The completion of ODs phase-out at Mariholodmash provides an opportunity for future 
introduction of emerging non-ODs technologies into this sector based on the strong technical 
capacity of this enterprise. In addition, the enterprise also represents a potential partner in future 
phase-out opportunities in the servicing sector where its extensive service network offers a 
possible vehicle for establishment of ODs recovery and recycling, as well as retrofit of existing 
equipment. 

I. Risks 

vith the 
L 1  L L1- - 

5.36 The major technical risks associated with the sub-project su 
enterprise's capacity to maintain it's contribution requirements. It can be anticiparea mar me 
enterprise will rely primarily on barter arrangements for this and has demonstrated that the 
necessary arrangements to accomplish this have been made for the acquisition of locally sourced 
goods and services. However, direct cash payment will be required for at least import duty 
obligations (US$56,492), potentially VAT (US$296,855), and likely the purchase of foreign- 
sourced equipment (US$254,597). The availability of US$400,000 in credit from a local bank to 
cover such obligations has been established, if internally generated cash flow is unable to cover 
this. However, the enterprise's management of these obligations requires monitoring during 
implementation and the Sub-grant Agreement should be conditioned to link grant funding to 
demonstration of enterprise contribution capacity, specifically that related to pa) 
duties and VAT which will be required for the delivery of grant-funded equipmen 

F import 

5.37 Other risks relate to the continued overall financial viability of the enterprise and 
schedule risks. The enterprise's financial viability is largely dependent on maintenance of sales 
and profit margins. These will require monitoring during implementation and should be 
explicitly provided for in the Sub-Grant Agreement as part of the financial reporting 
requirements. Schedule risks are largely associated with the timely receipt of approvals fiom the 
W F ,  NPAF Supervisory Board and local environmental authorities, as well as negotiation of the 



Sub-Grant Agreement. Other implementation or technical risks are considered minor and within -, 
the enterprise's direct control. 

5.38 The terms ~ U I U  ~ ~ ~ ~ r l i t i o n s  set out in ulc srizrldard Sub-Grant Agreement ~ o r m  agreed 
between the Bank and ODs IPU for the Project would cover the general conditionality 
requirements applicable to this sub-project and were reviewed with the enterprise at appra - - 
addition, the following sub-project specific to be inc n the Sub-Grant 
Agreement 

: provisi ions are 

a) The Sub-Grant Agreement provisions related to financial reporting shall include quarterly 
reporting of sales and prices on a comparative basis to those used in the above financial 
projections; 

>r the fo 
~ ~ 

b) As a condition of "no objection" fi am blowing equ contract packagl 
enterprise shall demonstrate the availability and dedication of sufficient cash resources to pay Ior 
any import duty obligation; 

e, the 
I?-- 

c) Safety audit results, covering the detailed design, equipment specifications and selected 
supplier technical proposals shall have been completed and the practices and procedures related 
to the implementation of safety measures undertaken for the sub-project shall be documented, as 
a condition of Bank "No objection" to contracts for the foam blowing equipment ; *'I 

d) Environmental evaluation and associated approval documentation, consistent with World 
Bank Category B requirements will be submitted for the Bank's review and "no objection" as a 
condition of disbursement; and 

3 accom 
rsernent 

Nil1 con1 
gerant c 

g) The sub-Grant Agreement \ 
CFC-based foam blowing and refii 
demonstrating this has bee] plished 
condition of the final disbu s agains 
equipment. 

will be ! 
t the coi 

jubmitte 
ntract fo 

'ain a binding undertaking by the enterprise to destroy 
harging equipment. Satisfactory documentation 

:d to SCEP and the Ban1 
a the cyclopentane foam 

ecommc endatio: 

5.39 This sub-project is recommended for grant funding fi-om the Global Environmental Facility 
Trust Fund in the amount of US$881,895, subject to signing of a Sub-Grant Agreement with the 
Russian Feclbration State Committee for Environmental Protection., acceptable to the Bank. 

" 
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ANNEX C 

RUSSIAN FEDERATION 
OZONE DEPLETING SUBSTANCE CONSUMPTION PHASE-OUT PROJECT 

SECOND TRANCHE APPRAISAL 

ANNEX A-1 

A. ESTIMATED GEE" GRANT DISBURSEMENTS AND PROCUREMENT SUMMA,, , 
- 

Table Al: Estimated GEF Grant Disbursements 
(US$ million) 

Period SemesterDisbursements Cumulative Disbur 
Harmonia 

7197- 12/97 39,800 
198-6198 1,525,860 
198- 12198 3,3 84,260 
199-6199 1,302,480 
199- 12/99 0 

Total 6,252,400 
Chimprom 
197- 12197 13,200 13,200 
198-6198 1,021,373 1,034,593 

7198- 12/98 1,468,874 !,503,447 
1/99-6199 1,193,293 1,696,740 
7199- 1 2199 1,395,574 i,092,3 14 

Total 5,092,3 14 
Sibiar 

,197- 1215 1 361,200 361,200 
1/98-6198 1,2 1 7,979 1,579.179 
7198- 12/98 4,2 19,759 5,798.938 
1/99-6199 4,158,021 9,956,959 
7.99- 12/99 3,184,311 13,141,270 

Total 13.141.270 

Total 

sements 

lariholoAm 
ash 

197- 1215 t 1 
198-6198 355,758 55,758 
198- 1215 330,758 86,5 16 
199-6199 195,379 88 1,895 

7199- 12/99 0 88 1,895 
Total 88 1,895 

Combined 
7197- 12/97 414,200 4 14,200 
1/98-6198 4,120,970 4,535,170 
7/98- 12/98 9,403,65 1 13,938,821 
1/99-6199 6,849,173 20,787,994 
7199- 12/99 4,579,885 25,367,879 

25,367,879 



. , 

ANNEX A-2 

RUSSIAN FEDERATION ODs PI OUT PROJECT 

SUMMARY OF PROCUREMENT ARRANGEMENTS - SECOND TRANCHE 
(US$ million equivalent) 

Project 

1.0 Works 

2.0 Goods 

2.1 Equipmentl 

Harmonia 
Chimprom 
Sibiar 
Marikiholodmash 
Sub-T otal 

'Machir 

. . 
Harmonia 
Chimprom 
Sibiar 8.0 
Marikiholodmash - 
Sub-Total 8.0 

3.0 Consultancies 

Harmonia 
Chimprom 
Sibiar 
Marikiholodmash 
Su b-Total 

Totals 8.0(8.0) 20.2(1 

Note: Figures In parenthesis are respectwe amounts finah~au uy GEF - 

Other! ; Include 's : US$13.4 (1 3.1) million International Shopping 
US$3.2 (3.1) million National Competitive Bidding 
US$50.0 (0.0) thousand National Shopping 
US$2.5 (0.0) million Direct Contracting 
US$48.0 (0.0) thousand Force Account 
US$910.0 (910.0) thousand Short Listed Firm 
US$100.0 (0.0) thousand Sole Source Firm 






