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This documents includes the comments and recommendations of the Fund Secretariat on
the following project proposals:

Foam

« Conversion to CFC-free technology in the manufacture of flexible UNDP
polyurethane foam at Bajabure Industrial Complex Limited

« Conversion to CFC-free technology in the manufacture of flexible UNPD
polyurethane foam at Elico Industries Limited

« Conversion to CFC-free technology in the manufacture of flexible UNDP
polyurethane foam at Mouka Limited

« Conversion to CFC-free technology in the manufacture of flexible UNDP
polyurethane foam at Safa FoamProducts (Nig) Ltd.

+ Conversion to CFC-free technology in the manufacture of flexible UNDP
polyurethane foam at Winco Foamlndustries Limited

« Conversion to CFC-free technology in the manufacture of flexible UNDP
polyurethane foam at Ugochukwu Chemical Industries Limited

« Ehmination of CFCs i the manufacture of rigid PUF spray insulation at UNDP
Polyurethane Manufacturers Ltd. (Polyma)

» Ehmination of CFCs in the manuyfacture of rigid PUF insulation products at UNDP
Aluminium Manufacturing Company of Nigeria Plc (Alumaco)

» Elimination of CFCs in the manufacture of rigid PUF for thermoware in three UNDP

enterprises of the Eleganza Group
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SECTOR:
Sub-sector cost-effectiveness thresholds:

Project Titles:

{2y Bajabure Industeial Complex Limited. - Conversion to CFC-free technology in the manutacture of flexible polvurethane foam.

FOAM  ODS use in sector (19935):

Flexible

PROJECT EVALUATION SHEET
NIGERIA

663 ODP tonnes

US $6.23/kg

(b) Elico Industrics Limited. - Conversion to CFC-free technology in the manufacture of flexible polvurethane foam.
{c) Mouka Limited. - Conversion i CFC-free tcchnology in the marmfacture of flexible polyurethane foam.
(d} Safa Foam Products (Nig) Lid. - Comversion to CFC-frec technology 1a the manufacture of flexible polyurethane foam.

{ey Winco Foam Industrigs Limited. - Conversion to CFC-free technology in the manufacture of flexibie polvurethane foam.
() Ugochukwy Chemical Industrigs Limited. - Conversion to CFC-rec technology in the manufacture of flexibie polvurethane foam.

Project Data Flexible
Bajabure Elico Monka Safa Foam Winco Ugochukvu

ODS {(CFC-11) phase out {ODP tonnes) 3233 25,67 30,33 244 19.11 118.63
Proposed project doration {months) 24 24 24 24 24 24
Incremental capital cost (USH) 161,400 164,600 175 000 163,900 136,400 341,200

- including contingency (%) 14 10 16 10 10 1
Incremental operational cost (USS) (56,000) (30,1000 (31,400 (17,5000 {19,2004 {133,60()
Total project cost {US$) 133,400 133,900 143,600 146, 400 117,200 407,600
Local ownership (%4 109 160 160 104 1) 108
Export component (Yo}
Amount requested (US$) {Original} 135,460 133,900 143,600 146,400 117,200 407,600

{Revised} - - - - -

Cost effectivencss (US$/ke ) 4.14 5.22 473 600 6,13 343
National Coordinating Agency Federal Environmenta! Protection Agency
Implementing Agency UNDP
Technical review completed? Yes
Secretariat’s Recommendations
Amount recommended (LIS §) 135400 133,900 143,600 146,400 117,200 7,600
Project Impact (ODP tonnes) 32.33 23567 30.33 244 i9.01 11863
Cost effectiveness (US $/kg) 4.19 5.22 4.73 6 6.13 343
Implementing Agency support cost (US3) 17,602 17,407 18,668 19,032 15,236 52,988
Total cost to Mulelateral Fund 133 002 151,307 162,268 165,432 132,436 460, 588
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PROJECT DESCRIPTION

Foam Sector Profile

Sector QDS consumption (1995) 663 tonnes QDP

Most recent sector consumption data not applicable

ODS to be phased out in approved projects (as at July 1997) 166 tonnes ODP

ODS reported 1o have been phased out in approved projects {(as at July 1997) 0 tonnes ODP

ODS phase-out in current proposed projects 363 tonnes ODP

Latest (1995) CFC-11 consumption reported according to Art.7 740 tonnes ODP

{a) Bajabure Industrial Complex Limited. - Conversion te CFC-free technology in the
manufacture of flexible polyurethane foam

{b) Elico Industries Limited. - Conversion to CFC-{ree technology in the manufacture
of flexible polyurethane foam,

(¢} Mouka Limited, - Conversion to CFC-free technology in the manufacture of flexible
polyurethane foam.

{d) Safa Foam Products (Nig) Ltd. - Conversion to CFC-free technology in the
manufacture of flexible polyurethane foam,

{e) Winco Foam Industries Limited. - Conversion to CFC-free technology in the
manufacture of flexible polyurethane feam.

(N Ugochukwu Chemical Industries Limited. - Conversion to CFC-free technology in
the manufacture of flexible polyurethane foam.

1. Five of the enterprises will convert from the use of CFC-11 in the manufacture of flexible
foam for mattresses and furniture applications to methylene chloride technology, while the
sixth, Ugochukwu Chemical Industries Limited, produces flexible foam at three different
plants.

2. The five first enterprises operate low pressure foaming machines (Bajabure: Viking 305E,
350 kg/min; Elico: Hyma FP2, 200 kg/min; Mouka Limited: Viking 350,350 kg/min; Safa
Foam: Viking maxfoam 350, 350 kg/min; Winco Foam: Sunkist} Ugochukwu Chemical
operates three low pressure Viking maxfoam machines (models Foamax 500, Foamax 350
LPS and Foamax 250 LBS, with outputs of 500 kg/min, 350 kg/min and 250 kg/min,
respectively).

3. The capital cost of conversion at each one of the five first enterprises includes one

methylene chloride storage tank (US $16,000) with a pump system (US $13,000); one
storage/metering  system  for softening additives (US $10,000); machine enclosure
(between US $50,000 and US $85,000), an electrical control system (US §10,000), trials,
technology transfer and training (US $40,000).
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Ugochukwu Chemical Industries consists of three different enterprices. Hence, the capital
cosi of conversion at Ugochukwu Chemical Industries Limited includes three methylene
chloride storage tank (US $48,000) with three pump systems (US $39,000),
storage/metering  systems for softening additives (US $30,000), machine enclosures
{US $225,000), electrical control systems (US $40,000), trials, technology transfer and
training (US $110,600),

Incremental operating benefits as indicated in the Cover Sheet are to be expected since
methylene chloride is cheaper than CFC-11 and is used in a lower ratio compared with
CFC-11.

Equipment or Componenis to be Destroyed or Rendered Unusable

6.

Conversion to methylene chloride technology will require retrofitting the existing foaming
machine. Each proposal lists the brand name of equipment to be retrofitted, its capacity
and year of purchase.

Impact of Project on 1999 Freeze

7.

In 1993, CFC consumption 1n the foam sector, excluding foams used in domestic and
commercial refrigerators and freezers, was estimated at 1,114 tonnes. By 1995, CFC
consumption i this sector was reduced to 663 lonnes since many companies
manutacturing flexible foams had switched, partially or completely, to methylene chloride.
The Government of Nigeria has identified all the enterprises using CFCs in the country and
has developed a phase out strategy by which all plants should be converted by 1998,

The six projects submutted to the 23rd Meeting will phase out 250.5 tonnes of CFC-11,
equivalent to 37.8 per cent of the total CFC consumption in the foam sector. These
projects are considered critical to assist the country in meeting the 1999 treeze
requirements under the Montreal Protocol.
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SECRETARIAT'S COMMENTS AND RECOMMENDATIONS
COMMENT
I8 The costs of the projects were agreed between the Fund Secretariat and the implementing
agency.
RECOMMENDATION
1 The Fund Secretariat recommends blanket approval of the projects with associated
support costs at the funding level shown in the table below;
Project Tile Project Cost | Support Cost | Implemesting
Uss US % Agency
{a) Bajabure Indostrial  Complex Limited. - 135,400 17,602 UNDP

Converston to CFC-free technology in the
nanfucture of flexible polvorethane foam.

{ty Elico Industries Limited. - Conversion to CFC- [33. 900 17,447 UNDP
free technology in the manufacture of flexible
polyurethane foam,

{¢} Monka Limited. - Conversion 1o CFC-lree 143,600 18,668 UNDP
technology in the manufaciure of flexible
polyurcthane foam.

(ddy Safa Foam Products (Nig} Ltd. - Conversion to 146,408 19.032 UNDP
CFC-free technology in the manufacture of
{lexible polvurethane fosm,

(¢} Winco Foam Industries Limited, - Conversion V17200 15,236 UNDP
to CFC-free technology in the manafaciure of
flexibie polvurcthane foam,

(fy Ugochukwu Chemical Industries Limited. - 407 6040 52 988 UNDP
Conversion 10 CFC-free technology i ihe
manufacture of flexible polvurethane foam.




UNEP/OzL Pro/ExCom/23/41

Page 6
PROJECT EVALUATION SHEET
NIGERIA
SECTOR: FOAMS QDS use in sector {1995y 663 ODP tonnes

Sub-sector cost-effectiveness threshiolds:  Rigid US $7.83/kg

Project Titles:

{2} Elirohmtion of CFCs in the manulacture of rigid PUF spray insulation at Polyurethane Manufacturers Litd,,
(Polyma}

by Elimination of CFCs in the manufactere of rigid PUF spray insulation products at Aluminum Manufacturing
Company of Nigeria Ple (Alumaco)

{¢) Elimination of CFCs in the manufacture of rigid PUF of thermoware in three enterprises of the Eleganza
Group

Project Data Rigzid Foam
Polyma Alumaco Eleganza
ODS phase-cut {ODP tonngs) 26 125 &0
Proposed project duntion (months) 24 24 24
Incremental capial cost (US §) 110,000 06,000 490,000
- inchiding contingency (%) 10 10 10
Incremental operational cost (US $) 20,000 11000 78.000
Tatal project cost (US $) 136,000 77,000 568,000

Local ownership (%) 100 49 100
Export component (%)

Amount requested (US §) {Original} 136,000 38,000 568,000
{Revised}

Cost effectiveness (IS $/ky) 7.37 3.31 7.69

National Coordinating Agency Federal Environment Protection Agency

Implementing Agency UNDP

Technical review completed? Yes

Secretariat’s Recommendations:

Amount recommended (US §) 80,506 38,000 568,000

Projecr impact {ODP tonngs) 1846 11.51 T3.84

Cost effectivencss (US $/kg} 4.36 330 7.69

Implementing Agency support cost (LS 43 10,463 4,940 73,840

Total cost to Multilsteral Fund (US ) 94,965 42 940 641 840
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PROJECT BESCRIPTION

Foam Sector Profile

Sector QDS consumption {1995). 663 tonnes ODP

Most recent consumption data not available

ODS to be phased out in approved projects (as at July 1997) 166 tonnes ODP

ODS reported to have been phased out (as at July 1997} 0 tonnes ODP

ODS to be phased-out in current proposed projects 363 tonnes QDP

Latest (1995) CFC-11 consumption reported according to Art.7 740 tonnes ODP

(a)  Elimination of CFCs in the manufacture of rigid PUF spray insulation at

Polyurethane Manufacturers Ltd., (Polyma)
Polyurethane Manufacturers Ltd. (Polyma) will phaseout the use of CFC-11 in the
manufacture of rigid polyurethane spray foam insufation for cold stores, marine
applications, buoys, roofs, tanks, refrigerated trucks. The enterprise currently has two
foam dispenser: Gusmer H-11 (1989) and Gusmer FF-1600 {1989}, with capacities of 14
ke/min and 7 kg/min, respectively.

2. The manufactunng operations are to be converted to a combination of water and HCFC-
141b based system as an interim step to a final solution. The capital costs include the
replacement of the two foam dispensers by two high pressure dispensers (US $30,00C).
Trals, technology transfer and traiming amount to US 325,000, Contingency costs of
US $11,000 are also included. Incremental operating costs of US 520,000 are expected
based on the use of the following chemicals: 20,000 kg CFC-11; 65,000 kg MDI; 14,000
kg HCFC-141b and 70,060 kg MDL

3. The following price were used to calculate the incremental operating cost: CFC-11
US $2.50/kg; HCFC-141b US $3.50/kg; MDI US 32.50/kg.

{b}  Elimination of CFCs in the manufacture of rigid PUF spray insulation products at

Aluminum Manufacturing Company of Nigeria Ple (Alumaco)

Aluminum Manufacturing Company of Nigeria Ple {Alumaco) will phaseout the use of
CFC-11 in the manufacture of rigid polyurethane spray foam wnsulation for cold stores,
marine applications, portacabins, refrigerated and insulated vehicles. The enterprise
currently has: one Hennecke HK 245 high pressure metering system with output 135
ht/min, two Hennecke panel presses, and one Hennecke block foaming plant.
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(c)

The manufacturing operations are to be converted to a combination of water and HCFC-
141b based system as an interim step to a final solution. The capital costs include
retrofitting of the HK-245 equipment (US $15,000), the mixing head system
(US $10,000), and the biock plant. Trals, technology transfer and traiming amount to
US 525,000, Contingency costs of US $6,000 are also inciuded. Incremental operating
costs of US $11,000 are expected based on the use of the following chemicals: 12,500 kg
CFC-11. 42,000 kg MDI; 9,000 kg HCFC-141b and 44,500 kg MDI.

Elimination of CFCs in the manufacture of rigid PUF of thermoware in three
enterprises of the Eleganza Group

Eleganza Group, which comprises four enterprises: Eleganza Industries Ltd; Eleganza
Cooler and Household Industries Ltd; Eleganza Ceramics and Cooler Industries Ltd; and
Eleganza Ball Pen Industries Ltd. will phaseout the use of CFC-11 in the manufacture of
rigid polyurethane foam insulated thermoware. The different enterprises will be replacing
the following existing equipment:

Plant Oty Year Make and Model Max. Capacity
Cooler&Househ, 2 1986 Gushi PU73B 25 lit/min
Cooler&Househ. 1 1986 OMS C-12 27 litY/min
Cooler&Housch, 1 1991 Cannon C-60 69 lit/min
Cooler&Househ. 1 1994  Tecmac Polytec T3/S 24 lit/min
Ball Pen Ind. 2 1990 OMS C-12 27 lit/min
Ball Pen Ind. ] 1993 Isofoam M-40 40 Ti/min
Ball Pen Ind. 2 1994  Tecmac Polytec T3/8 24 lit/min
Ceramic&Cooler 3 1994 Gusbi PU73B 25 lit/min
Ceramic& Cooler | 1994 Tecmac Polytec T3/S 24 lit/min

The manufacturing operations are to be converted to a combination of water and HCFC-
141b based system as an interim step to a water biown final solution. The capital cost for
three high pressure foam dispensers per company is; Cooler&Househ. US $135,000, Ball
Pen Ind. US $135,000, and Ceramic&Cooler US $135,000. The Eleganza Group trials,
technology transfer and traiming amount to US $40,000, with contingency costs of
US $45,000. Total incremental operating costs of US $568.000 are expected based on the
use of the following chemicals: CFC-11, MDI, HCFC-141b and MDL



UNEP/OzL. Pro/ExCom/23/41

Page 9
All projects
Justification for the Use of HCFCs
1. The above enterprises have chosen interim use of HCFC-141b to maintain product
standards and acceptability.
Equipment or Components to be Destroyed or Rendered Unusable
2. For all the above projects, the fate of the replaced equipment is not indicated.
Impact of Project on 1999 Freeze
3, The projects being presented are considered critical to assist the country in meeting the
1999 freeze requirements under the Montreal Protocol.
SECRETARIAT’'S COMMENTS AND RECOMMENDATIONS
COMMENTS
1. The project costs of the Alumaco and Eleganza Group projects were agreed as proposed.

Following discussion on the Polyma project, the amount of US $80,500 was agreed as the project
cost on the following basis. The twe Gusmer machines will be retrofitted at the cost of
US $20.000 due to the condition of the Gusmer H-II machine instead of replacing them at a cost
of US $ 80,000 and trials and start-up US $25,000 instead of US § 15,000 due to the expected
extended period of retrofit and trials.

RECOMMENDATION

1 The Fund Secretariat recommends blanket approval of the projects with the funding levels
and associated support costs as indicatd below.

Project Title Project Cost Support Implementing
US § Cost US § Agency
(a) Elimination of CFCs in the manufacture of 80,500 10,465 UNDP

rigitd PUF spray msulation at Polyurethane
Manufacturers Ltd., (Polvma) _

(b} Elimination of CFCs in the manufacture of 38,000 4,040 UNDP
rigid PUF spray insulation products at
Alumipum  Manufacturing Company  of
Nigeria Plc (Alumaco)

{¢} Ehmmation of CFCs i the manufaciure of 368 000 73,840 UNDP
rigid PUF of thermoware in three enterprises
of the Eleganza Group






