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(a) 0 Ben Ghazi Unit %123�����456789:;<=>?@ CFC-11 

(b) 0 Garabouli Unit %123�����456789:;<=>?@ CFC-11 

(c) 0 Sebha Unit %123�����456789:;<=>?@ CFC-11 

(d) 0 Electrical Household Appliance-Tajura '123�����456789:AB HCFC-141bC

D?@ CFC-11 

 
EFGH� %��&� '��&�

� Ben Ghazi Unit�Garabouli Unit� Sebha Unit� EHA-Tajura�

I�����
�� ��� 31.40 40.30 26.00 16.60 
EFJK�
�� ��� 31.40 40.30 26.00 15.30 
LM�EFNO�P�� 36 36 36 36 
QRST�GU�+,�� 142,120 141,970 161,980 119,802 
VWEFT��+,���     
XYZ	�:[\]� 133,000 136,000 139,000 95,000 
^_Z`[a]� 13,300 13,600 13,900 9,500 
XYTb�:[c]� -21,440 -39,790 -24,803 30,110 
EF�:dU�\eaec�� 124,860 109,810 128,097 134,610 
fghij�k�� 100% 100% 100% 100% 
lmno�k�� 0% 0% 0% 0% 

RST�GU�+,�� 124,860 109,810 128,097 119,802 
 	!"$�+,-./�� 3.98 2.72 4.93 7.83 
pqlZrstTuvw�   r r 
xyz{|}� ~�B������

�
|}� ����� ����� ����� ����� 

�

��_��M�� � � � �

�M�ZU�+,�� 124,860 109,810 128,097 119,802 
EF�:�� 
���� 31.40 40.30 26.00 15.30 
 	!"$�+,-./�� 3.98 2.72 4.93 7.83 
�
|}Y���+,�� 16,232 14,275 16,653 15,574 
���`��:dU�+,�� 141,092 124,085 144,750 135,376 
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1. ������3��X�� �2������� 32�������0���3E
� 1999�z' A|} ODS4jhik� 947.45 ODP y����3�� >��� 1999
� ODS4hikE:;<=�`���XYE I4�¡¢ 758.45 ODP y £¡ 80¤� 

2. ¥¦ §�¨P&'© 
�*	+ª«4c=¬­ ���®)¯°±*	+²

³ 19987 1999�4 ODShikno� 

3. �o���¯°±*	+²³4no ´�µ¶¢·¸ CFC 4¹���¢º»¼
2005�½ CFC¾¿ 50¤41À ÁÂÃMN l 289.15 ODP y CFC� 
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Ben Ghazi Garabouli Sebha 
 
4. ��ÔÕ�Ben Ghazi, Garabouli and Sebha�Ö× 100¤4���ÔÕ CDI-�Ø
]`XÙ?:;<=Ú|Û4@AB:;<=  I/¬|}4ÜÝ7 CFC-11�1999���
|)��ÔÕÖÞ>:;<=CDEHI�JKL� 
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¬ 1: CDI-?:;<=Ú4:;<=4ß`àá 
 

���� ���� ODS 	
� 

ODP � 

���� 
�* ����
� 

�� 

������ 

�� 

Ben Ghazi 1994 31.4 �� �� Hyma  100 	
/�� 1994 157,300 21,440 

Garabouli 1994 40.3 �� Viking Maxfoam  250 	
/�� 1994 160,600 39,790 

Sebha 1984 26.0 �� Viking Maxfoam  250 	
/�� 1984 163,900 24,803 
*
�����
�����
�����
�����/������
�������
�������
�������
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5. Þâ�ãß`»)4:;<=ÜÝä�åÙ . I�JKL����I I�JK
L4m4æçè7QkVWéê CFCæçè7QkVWëìíCDî4�ï¨ëðñò�
ó"ôQkVW.õ I�JKLö÷ø��ã014ùúc%iI��9 
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6. .û¬ 1}ü¢ýQ�ã01ÞDC4ùúc%iI� 

 
T:;<=T:;<=T:;<=T:;<= 

 
(d) �
þÒÆÓÍÏËÓÄÒ
�ÐÑþÒÆÓÍÏËÓÄÒ
�ÐÑþÒÆÓÍÏËÓÄÒ
�ÐÑþÒÆÓÍÏËÓÄÒ
�ÐÑ����ÆÉÐÒÆÉÐÒÆÉÐÒÆÉÐÒ����
{
{
{
{��������ÒËÄÇÓÆÒËÄÇÓÆÒËÄÇÓÆÒËÄÇÓÆdddd����ÄÄÄÄ����ÑÏÄ
ÑÏÄ
ÑÏÄ
ÑÏÄ
#������	
��
����

$% ����������������dddd�v�Î�v�Î�v�Î�v�Î&'��
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Electrical Household Appliance (E.H.A.) - Tajura 
 
7. E.H.A.- TajuraCDT:;<= I-ì�U"�ø���ÔÕ I40Ô�/¨�4OMS
	
��
�G� ������qqq����� ��4 ���d����hik� 16.6y�ÞâCDä
���H�  I HCFC-141b7U���H�014ùúc%iI� 110,000�����
10¤4�+�i���E��I��4�

��	

4 80,000��.õ Ië��H
!7"#i 20,000���01iI��� 30,110��4ùú�$iI� 
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 I HCFC-141b4%& 
 
8. E.H.A. I C-141b4%&'>01&'E(¢�­ )(�~�z'z>&'*�|�­
4%&��+ ODP��ýQÞDC4,��-�./01 .õHI+ ODP��4ýQ
iI����23�24¢56� 27/1378�����ÔÕ I HCFC-141b49'� 

9. %5:*z)(�01z'44%&�­�;<%&�­�.õ���23ú=>?
HCFC-141b49'� 
 
014(I 

10. ���:;<=01Þ@MN 114.3 ODP y��Þ ��� 1999�z' A|}�
~���4hik¾¿ 12¤�&-HI HCFC-141b�� ÞA) 1.3y4 ODShik� 

��
�������

56565656 
 
1. 
�*	+7OPQRSB6¢�ã01 )C�¢DEF'4cGH� 

() 

2. 
�*	+8�~IJ�� Ben Ghazi, Garabouli, Sebha7 E.H.A.-Tajura01 ��i
nK7úGiIL/¬|M� 

 01NO





01iI


����


úGiI


����


��
P


(a) > Ben Ghazi Unit ?@AB:;<=4CDEF
GHI�JKLMN CFC-11 

124,860 16,232 OPQRS 

(b) > Garabouli Unit ?@AB:;<=4CDEF
GHI�JKLMN CFC-11 

109,810 14,275 OPQRS 

(c) > Sebha Unit ?@AB:;<=4CDEFGH
I�JKLMN CFC-11 

128,097 16,653 OPQRS 

(d) > Electrical Household Appliance-Tajura T@AB
:;<=4CDEFGHIU7 HCFC-141bVW
MN CFC-11 

119,802 15,574 OPQRS 
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���� ��� 	
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�����
��
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(a) 0 Electrical Household Appliances Manufacturing ��B���456?@ ODS 

 

 
EFGH� ���

� ���� 

I�����
�� ��� 57.00 
EFJK�
�� ��� 53.40 
LM�EFNO�P�� 30 
QRST�GU�+,�� 705,627 
VWEFT��+,���  
XYZ	�:[\]� 336,400 
^_Z`[a]� 30,140 
XYTb�:[c]� 191,573 
EF�:dU�\eaec�� 558,113 
fghij�k�� 100% 
lmno�k�� 0% 

RST�GU�+,�� 558,113 
 	!"$�+,-./�� 10.45 
pqlZrstTuvw� r 
xyz{|}� ������xy��� 
�
|}� ���� 

  
��_��M��  
�M�ZU�+,�� 558,113 
EF�:�� 
���� 53.40 
 	!"$�+,-./�� 10.45 
�
|}Y���+,�� 71,392 
���`��:dU�+,�� 629,505 
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�`abc= 

- ODShijklmno (1999�) qvrwu�
ODP y 
- z' A|}�~������ CFC�
�hik r��wvu
ODP y 
- 1999�z' A|}�~������ CFC�4hik �v�wq�
ODP y 
- XY�`�� CFC
�hik 
 ��I 
- 1999�XY�`�� CFChik �urwv�
ODP y 
- §� 2000� 7��� 31������I-Qc014c� 

��� 
- §� 1999�RXY�`Qc01SMN4 CFCnk �
ODP y 

 
1. ���4���3'2������� 32���T��1999�4 CFChikUG¢
1995-1997�4
�hik� 

(a) � þÒÆÓÍÏËÓÄÒ
�ÐÑþÒÆÓÍÏËÓÄÒ
�ÐÑþÒÆÓÍÏËÓÄÒ
�ÐÑþÒÆÓÍÏËÓÄÒ
�ÐÑ����ÆÉÐÒÆÉÐÒÆÉÐÒÆÉÐÒ����
{
{
{
{��������ÒËÄÇÓÆÒËÄÇÓÆÒËÄÇÓÆÒËÄÇÓÆ����



VVVVÄÇÑÄÇÑÄÇÑÄÇÑWWWWÄÓÍÑÏËÇÄÓÍÑÏËÇÄÓÍÑÏËÇÄÓÍÑÏËÇXXXX
*+%*,
��
�� efgefgefgefg


 
2. Electrical Household Appliances Manufacturing (EHAM) ×���Y~4�IZ[7Z
\CDC Z)[�]\�> Tripoli7 Rujban4]��IZ[XÙ\7>Muserat4Z\
XÙ\½ CFC-117 CFC-12¨^(�P:ô7XYô I��023_`.û2õ4|)
��CD]\�a¢���]\b 1999 > Tripoli 8c¢~�m4CD]\  I
HCFC-141b 7 HFC-134a���]\d��>%23e� 

3. 1999�´ÔÕ>�IXYfø�ghZ[7ijYkZ\�4CDEhi 48 ODP y
CFC-117 9.0 ODP y CFC-12�l)�m	
��
7~m�
��
 I-
�P:(
`� 

4. 23ÞFGEHAMn ICFC-11å� IHCFC-141b(P:ô .õn ICFC-12
å� I HFC-134a(XYô opqha1r 58.5 ODP y4hik�>��01/ Þ
I�m�
:;��
�255,000���éê»)4	
:;��
�ß`ÞÛsXYô�
�ø�60,000���ëtuv�56,000���7wxy÷ø�21,000�����ziI�
�{mÜQë Ië��|G�8,000���ëðñë÷ 7"#�$15,000����ß`
}~���4ùú�$iI �����4iIù"7:;��ù�� 
 
 I HCFC-141b4%& 
 
5. ß`>P:(`E>?I HCFC-141b��éê CFC-11��×�>��ûª« HFCV
W�r4�©�8���zû
P�­%&4��>��%&'©*	+�d�¼F�2

3,- IHCFC��48�4o9 �G]P^_�¼4c=¬­��ÞPü�~9'�
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1. 
�*	+7]P^_B6¢  Tripoli ]\:;<=CDî��H�E%�4��
���* C�I~m�Ý)]����4�
X:
éê
�CDE I4]m	
�

�
�*	+� ]P^_B6¢â»)4tuvä��¡4��7åÙ4¢£�'âc

%iIä�¢�¤¥¦� 
 
2. *	+â§:;��),4ùú�$iI2ü¨¢��* ]P^_¥¦¢�ãiI� 



()


 
1. 
�*	+8�~IJ��]P^_4CIXY01 ��inK7úGiIL/¬
|M ©Â�¼���23,- I ���� 49'� 

 /012





/0"�


3��4


�5"�


3��4


6789


(a) > Electrical Household Appliances Manufacturing 
Z[7Z\4CDEMN ODS 

558,113 71,392 ]P^_ 

 
 

 
 

----- 



 
Projected Techno-economic Impact of Zero-ODP Technologies 

 
The projected impact of applying various zero-ODP technologies 
with respect to the selected technology (HCFC-141b) in this 
project is summarized as below: 
 
Water based technologies are not sufficiently developed to meet the needs of this application 
(insulated water heater tanks) which has stringent insulation/thickness requirements. Therefore, 
they can not be considered. 
 
HFC-134a based systems are not offered in the applicable regional area and are not a feasible 
zero-ODP option.  
 
Hydrocarbons cannot be used for safety reasons related to the plant layout. 
 
 
Thus, the selection of HCFC-141b based systems, as the preferred conversion technology, is 
justified taking into account all the technical, commercial and cost factors. 

 
Estimated Cost of Future Conversion to Zero-ODP Technology 

 
At the present time, there are no zero-ODP technology options, which can be applied 
cost-effectively for this project (refer to Annex 7). 
 
The following possibilities exist for a future conversion to zero-ODP technology, based on 
information available presently: 
 
• Water based systems 
• HFC based systems 
 
If and when liquid HFC or water-based systems become technically mature and commercially 
available, the capital investments required to apply this technology are expected to be negligible.  
The equipment installed/retrofit under this project will be suitable for processing either of these 
systems.  Future costs are expected to be in the area of incremental operating costs, related to 
higher isocyanate usage (in the case of water based) or higher costs of the HFCs. It is assumed 
that by the time water-based systems become available, no further density increase will be 
required. 
 

Before: 12,1 t HCFC-141b @ US$ 3,20= 38 573 
After: 20,1 t MDI increase @ US$ 2,50= 50 235 
Incremental Operating Costs/y   11 662 

 
It is unknown what the price would be of the HFCs in the future; therefore, IOCs related to a 
potential conversion to HFC technology are not quantifiable at this point. 
 
 
 



 

 



 
 
 
 
 
 



 
Annex 

 
Justification for the use of HCFC-141b 

 
CFC-141b technology 
 
Although a tentative solution, HCFC-141b foam blowing technology is used as an alternative to 
CFC-11 in domestic refrigerator factories in order to facilitate CFCs phase out, particularly at 
small industry or factories located in the residential area where storage of inflammable substances 
is not allowed.  
 
For the HCFC-141b foam blowing technology, it is required to operate with high pressure 
foaming machines to ensure same foam quality with satisfactory insulation and mechanical 
performances as those given by the CFC-11 foaming mainly due to the reduced flow ability of the 
PU formulation with HCFC-141b 
 
Alternative for the company 
 
As described in the company background, it has two manufacturing sites of FB30 refrigerators 
due to the product distribution and social reasons.    These two lines have relatively small 
production capacity (ca. 50 units per day).   The factory in Tripoli is located in the residential area 
and has no extra space to install a cyclopentane storage tank.   The Rujban factory is smaller and 
located also in the residential area of the small town in the mountain side, far from the company 
headquarter in Tripoli.   It would not be suitable to operate cyclopentane foaming in both 
factories, since this technology would require permission of the local administration for the 
operation as well as very careful operation after the intensive training of workers in terms of 
safety operation.    
 
The freezer factory at Muserat is located in the industrial area and has daily production of more 
than 100 units.   It may be possible to operate cyclopentane foaming at the Muserat factory for 
freezer production.  However, the expansion of this factory to incorporate domestic refrigerator 
production is not possible at the moment, since the existing production line has no extra space to 
accommodate additional refrigerator production of more than 100 units per day.   
 
The company management should keep the current operation at three sites as the company 
strategy.   In this circumstance, it is impossible to apply the cyclopentane foam blowing 
technology in the company.   Also the grants available from the Multilateral Fund would not be 
satisfactory to provide three foaming systems adequate for cyclopentane foaming technology for 
existing three production lines, and the company has no financial resources to invest for 
reconstruction of the factories to apply the cyclopentane foaming technology. 
 
After the extensive consideration, it has been decided that the company takes HCFC-141b foam 
blowing technology as an alternative to CFC-11 technology.  This transitional technology is only 
the one to facilitate the CFC phase out at Electrical Household Appliances.   However, the 
company is committed to convert the appliances production lines to a long-term solution (liquid 
HFCs blowing agents and new insulation technology) when it will become commercially viable, or 
to convert to the hydrocarbon technology in the future by their own expenses,. 
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