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Abstract 

Sudan has ratified the Montreal protocol with all its amendments and have obligated to phase — out the 

ozone depleting substances (O. D. S). The present verification project of the national CFC/CTC 

consumption in Sudan in 2005 aims to Annex A- group 1 substances (CFC) especially CFC-11 and 

CFC- 12, and Annex B- group 11 substances (CTC). 

The federal government of Sudan controls the CFC and CTC consumption, The consumption has been 

gradually declined since 1996, 

The present national phase- out plan (NPP) covers Annex A- group 1 substances, Annex B- group 11 

substances for the phase out. 

Sudan base line average consumption of Annex A- group 1 substances amounted to 456. 8 ODS tonnes. 

The country has always been in compliance with the Montreal protocol control measures for CFC 

consumption due to multilateral fund assistant scheme. 

In the present national phase — out plan, activities are going on to phase — out the small amount of CTC 

(0. 33 ODS tonnes). 

Sudan has no CFC production. All CFC consumed for manufacturing and servicing purposes are 

imported mainly from Western Europe. 

In 2003 the CFC consumption in manufacturing sector is relatively small and will be phased — out 

through relevant programs proposed by (NPP). 

The major CFC consumption exists in the refrigeration service sector. 

The consumption was effectively reduced through implementation of refrigerant management plan 

(RMP) with other arrangements; Sudan will achieve the 50 % reduction target in 2005, 85 % reduction 

in 2007 and zero consumption after 2010 in terms of CFC consumption. 



Verification of CFC/CTC consumption in Sudan in 2005 is crosschecked with all authorities, customs 

offices in east, west and north of the country and evaluation of RMP project. 



1. Introduction: 

Having ratified the Montreal Protocol and its Amendments, Sudan agreed on and undertook 

obligation to control ozone-depleting substances (ODS). The ODS, particularly CFCs trade in Sudan is 

under the Government control. There is a precise administrative procedure for issuing licenses for 

CFCs imports/exports, Although these procedures are similar in Sudan, there are some differences in 

system of monitoring and reporting on import/export of CFCs in these two countries. 

2. National le islation olices and rocedures on ODS im orted. 

2. 1 Channel of Communication 

The higher national council for environment and natural resources (HNCENR) and ministry of 

environment has taken the leading role in the compliance with Montreal protocol. The ( HNCENR ) is 

the highest government institute to control environmental programmes in Sudan and it is supervising 

the national ozone unit (NOU). The national committee for impIementation of the Montreal protocol, 

which was selected from best national institutions, was participated in planning forming policies 

legislation and procedures for running, monitoring all refrigerant management plans in Sudan. 

2. 2 ODS Data Collections 

An extensive survey was carried out under the above-mentioned bodies to collect the ozone 

depleting substances in Sudan. All statistics of their survey were brought to NOU which accordingly 

divide the ODS consumption into industrial sector, service sector aerosol sector and foam sector. 

The main objectives of the survey were to evaluate the potential for ODS and from these 

start planning of how to control the ODS consumption through a national phase — out plan, which 

supervises all projects taken into action e. g. R. M. P in refrigeration services sector and rehabilitation of 

industrial sector. As well as all the training programmes. The first training was carried out for customs. 

To control all legal or illegal imports of ODS. 

Since imports equal consumption. It was found that the refrigeration service sector is the 

most significant consuming sector. The CFC used in this sector is for maintenance and services of 

domestics, commercial and industrial refrigeration and air conditioner systems, This sector is widely 



dispersed through out the country. The numbers of service workshops are increasing rapidly mainly in 

greater Khartoum area and other major cities. The number of service workshops in Sudan is about 3000 

shops, 

The C. F. C consumption in refrigeration service sector and its distribution along C. F. C 

consumption allocated to aerosol sector (30 ODP tonnes) and 6 ODP tones of C. F. C consumption in 

foam sector are shown below: 

2. 3 Manufacturin Sectors 

C. F. C/C. T. C consum tion in refri eration manufacturin sector: 

The general strategy of reduction of C. F. C. consumption is to minimize the C. F. C. 

consumption in the aerosol sector. The steps taken are to thank the multilateral fund, which assisted 

almost in the majority reduction of C. F. C. consumption in the aerosol sector, The 30 ODP tonnes will 

be processed out with the project included in the national phase out plan (NPP) by 2006. In the 

refrigeration-manufacturing sector, the companies, which utilize C. F. C. for their production, have 

already phased out C. F. C. either by implementation of MLF projects or by their own investments. 

The mass production of refrigerators and freezers from largest production companies 

(Cold air, Liebherr and Alraa ) are changed with ozone friendly refrigerant (HFC 134-A) the remaining 

companies in the manufacturing sector are taken into consideration of RMP projects. Workshops and 

awareness promotion will ensure the sustainability of non-ODS operation in refrigeration 

manufacturing sector. 

As a summary there will be no C. F. C. consumption in the manufacturing refrigeration 

sector by 2007. This is an important step toward achieving the compliance of 2007. The CTC 

consumption in the Sudan is very small amount 0, 33 ODP tonnes, which used in laboratories. 

It is already phased out replacing with none ODS. The consumption of C. T. C is zero in 2006. 

2. 4 Refri eration service sector: 

A policy establishment and its enforcement in this sector become essential so as to start the 

long time consuming project with the relevant activities. An international expert carried out the training 

of trainers in good refrigeration practice. A nation wide (except the south) training techniques in good 

refrigeration service practices as well as to use the recovery and recycling machines still going on. The 



goal of these training programs is to stop the emission of C. F. C to the atmosphere by teaching the good 

practice and to get rid of the causes and practices that lead to C. F. C. vented into air. Those technicians 

were thought the best way to recover and recycle the refrigerant charged into the systems. These 

technicians were considered as a base to train other technicians and craft men all over the largest 

African country. 

2. 5 RMP in Sudan 

The policy instruments to carry out the refrigerant management plan in Sudan were: 

l. Teaching the trainers the atheistic of ozone, 

2. Teaching them that they must be one of the participants of human well being by protecting the 

ozone layer. 

3. To keep the R and R machines running efficiently and effectively as long as possible. 

4, Teaching them the safety factors to deal with chemicals (Refrigerants) and how to detect leaks. 

5. To (acquaint) learn good refrigeration maintenance and service practice, 

6. Establishment of a good system of communication and feedback between the centers and the 

NOU, 

Cost information 

~ Cost of recovery at every service workshop and parties who bear the cost, 

~ Cost of reclamation at every reclaim centre and parties who bear the cost, 

~ Price of reclaimed CFC refrigerants, 

~ Other financial information relevant to monitoring the system to reuse ODS 

~ Data and information collected will be analyzed to check the adequate operations of the 

scheme. 

Control of service methods and e ui ment containin ODS 

~ Clarification on ban on flushing refrigeration and air-conditioning systems with CFCs; 

~ Ban on charging systems designed for non CFC with CFC, e, g, ban "backwards retrofits"; 

~ Ban of "top up" charging systems without leak detection and corrective measures. 



Refri erant mana ement le islation 

~ Ban the sales of CFC to non-licensed entities; 

~ Harmonising the terminology with that used internationally concerning recycled and reclaimed 

material; 

Harmonization of ban on use of disposable cylinders with the international community; 

o Authority to limit the import of CFC to importers who follow requirements stipulated in the 

national scheme to cover costs in the recovery/reclamation program; 

~ Prescribing work with refrigeration and air-conditioning equipment in compliance with the 

Code of Practice (e, g. when established). 

2. 6 Polic framework: 

The policies of the government of Sudan traditionally rely on broad consultation with different interest 

groups of the society. Command and control policies in areas relevant to the implementation of the 

Protocol are not generally preferred, However in the current constitutional and administrative 

situations, the Government has issued rules and regulations. 

Taxation especially in the form of excise and import duties is mainly used for revenue collection and 

has not at all been used as a prevention and control measure, 

All key players regarding ODS consumption are in the private ownership in Sudan and no change is 

expected in this respect. For the Sudanese society and economy food processing and preservation and 

the textile industry are extremely important. Thus the possible and related measures regarding 

terminal of ODS are assessed against this background. 

The Higher Council for Environment and National Resources has established a special broad based 

National Committee for the implementation of the Montreal Protocol, including NGOs and the private 

sector beside relevant representatives of the public sector. It is clearly understood that the phase-out 

of ODS is a necessity and obligation, and Sudan has to follow the international development. The 

Government of Sudan believe that the quick phase-out will best serve the interests of the society 



economy, industries and business thus preventing the country suffering from outdated equipment and 

operations in the future. 

2. 7 CTC Phase-out ro ram 

Controlled ozone depleting solvents application in Sudan is not significant. CTC is used in Sudan 

mainly for the following purposes: 

~ Laboratory purposes by numerous small consumers, 0, 6 MT 

~ Textile cleaning and industrial solvent, 0, 4 MT 

The use of methyl chloroform as a solvent was also identified by the industrial and consultancy center, 

but in negligible quantity. 

Both of CTC and TCA will be phased-out through technical assistant component (such as workshop on 

alternative technology) proposed in the NPP, and no investment program is included. 

Information will be collected from recycling centres and workshops in terms of CFC quantity and 

material price and cost; examples of type of information to be collected are as below. 

2. 8 Existin le islations 

Existin 1e islations 

Sudan will rely on the existing legal framework (with the necessary amendment and modification in the 

by-laws). Moreover it is prepared to take all necessary administrative steps to enhance the phase-out 

measures in a timely manner according to the provisions of the Montreal Protocol and its amendments. 

The management and organization of Ozone sphere penetrating substances regulation 2001 (by-law 

issued under Environmental Protection Act 2001) 

The highlights of the by-law are: 

10 



I. Requirement of permission from the committee, formed under the by-law, for any imports-or 

exports containing chemical materials mentioned in the schedules of the by-law (ozone depleting 

substances including CFCs, Halons, Methyl bromide, HCFCS, Equipment containing ODS etc), 

II, Ban of import of refrigerators and air conditioners containing or using the materials mentioned 

in the first schedule (CFCs). 

III. As from Jan. 2001 there was a ban on vehicles, which contain refrigerators, and air conditioning 

units containing ODS mentioned in the first schedules (CFCs). 

IV, Ban on import of aerosols containing (ODS) expected in medical sprayers used for asthma. 

V, Label requirement. 

VI . Requirement of permission from the committee for any new establishment or activity in which 

the substances under control are used. 

VII. Provision of information is mandatory. 

VIII. Avoidance of leak of ODS into the air during maintenance and recycling. 

IX. Requirement of permission from the committee for any business and repairs operations, 

X. Requirement of the availability of leak-detection equipment for ODS in all companies and 

industries carrying out business of repair, 

XI. Ban on using halons material when substitutes like Co2, water and dry powder are available. 

XII. Ban on use of halons for training purposes. 

XIII. Ban on fire combating systems using halons as from Jan. 2007, 

XIV, Ban on use of control materials (ODS) for the manufacture of foaming materials. 

XV. Punishment is indicated in the form of a fine and confiscations. 

2. 9 CFC uantit 

~ Number of appliances subjected to refrigerant recovery and type of these appliances at every 

service workshop, 

~ Amount of recovered CFC refrigerants at every workshop, 

~ Amount of recovered CFC refrigerants sent to the reclaim centres at every workshop, 

~ Amount of recovered CFC refrigerants stored at every workshop, 

~ Amount of recovered CFC refrigerants received from service workshops at every reclaim 

centre, 
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~ Amount of recycled CFC refrigerants at reclaim centres, 

~ Amount of recycled CFC refrigerants returned (sold) to workshops, 

~ Amount of recycled CFC refrigerants used in workshops and its application, 

~ Amount of CFC refrigerants, which can not be recycled and are subject to further treatment 

(e. g. , decomposition plants abroad) 

~ Other data relevant for monitoring the scheme (amount of imported CFC refrigerants etc. ). 

2. 10 Licensin 

Introduction of a system of quotas. 

Fixing of dates of terminal phase-out of certain ODS. 

Regulation of recycled CFCs. 

Regulation of importation of recycled CFCs. 

Introduction of a system for reclamation. 

Ministerial Decree 2001 for the measures for management and control of ozone depleting substances 

This decree further indicates the mechanisms for the enforcement of the by-law for the Management 

and Organization of Ozone Penetrating Substances 2001, 

2. 12 Other b -laws 

By-laws which are indirectly relevant for the control of ODS are, - 

I, Environment Protection Act 2001 

II. Pesticides and Pest Control Product Act 1994 (methyl bromide) 

III. Pharmacy and Poisons Act (medical aerosols) 

IV. Customs Act (control of importation) 

V. National Strategy on Environmental Protection (framework) 

V!, Meteorology and Standards Act (control) 

3. Verification of refri eration mana ement in Sudan: 
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3. 1Verification of im ort data of CFC and CTC in 2004 and 2005 

I order to verify the data reported as provided in Appendix 1, followings governmental, industrial and 

other users were investigated. 
~ Ministry of Industry 
~ Customs offices in Khartoum, Nyala and Halfa. 
~ User of CTC. One single foam industry and some laboratories. 

For the CFC consumption in Sudan the other end users e. g. manufacturing companies which did not 
appear in the list and some personal end users. Finally we conclude that Sudan will comply with 
Montreal protocol and will satisfy the obligation that limit the import and control all ODS by the 
assistant MLF programs. 

CFC and CTC consumption in Sudan, 2004 and 2005, MT 

Year 

2004 
2004 

ODS 

CFC 
CTC 

Reported 
Data, MT 

203 
0, 6 

Imported by 
listed 

importers in 

A endix 3 
153 

Others 
End users 

etc. 

50 
0. 6 

Customs 
data 

203 
0. 6 

Verified 
data 

by this 

re ort 
203 
0, 6 

2005 
2005 

CFC 
CTC 

185 
0. 3 

132 53 
0. 3 

185 
0, 3 

185 
0. 3 

3. 1. 1 CFC-12 Data from Ministry of Industry (Appendix 11) 

3. 1. 2 CTC Data from Ministry of Industry (Appendix 12) 

3. 2 Review of the refri erant mana ement activit 

A graduation Engineering project was conducted in may 2006 under the title "Evaluation of RM P in 
Sudan" with special reference to Khartoum. A questionnaire and indirect Question to grasp the data 
they are indeed for evaluation, 

The survey covers sixty (60) workshops randomly selected, 132 items were under investigation, 
Those items are: 

~ 60 Refrigerators and freezers 
~ 40 Window / split air conditioners 
~ 2 Package air conditioners. 
~ 30 Water coolers. 

The average charge per refrigerator or freezer is 0. 25 kg of CFC 12. 
The average charge per window / split A/C is 1, 35 kg of HCFC 22. 
The average charge per water cooler is 0. 5 kg CFC 12. 
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The survey lasts for one month, And the total amount of refrigerant recovered and recycled to those 
items is: 

60 x 0, 25 = 15 kg CFC 12 
30x0, 5 =15kg 

Total CFC — 12 30 kg 

Total amount of recovered HCFC — 22 per month 

40x 1. 35= 541 kg of HCFC-22 
2x 3. 5 =15 kg 

Total 61 kg 

The total amount of CFC recovered per year is, 

30 kg/month x 12 month/year = 360kg =0. 36 tons 

There are about 3, 000 service workshops in Sudan 60 % of them in greater Khartoum i. e, 1, 800, If 8% 
of these service shops were recovering that amount them. 

The total recovered per year only in greater Khartoum is, 

144 x 0. 36 = 51. 84 tones of CFC — 12 

therefore the 50% reduction in CFC in refrigeration service sector is reasonable and can be reached— 
this project was carried out under my own supervision and these figures are actually checked and 

weighted. By these and other regulatory system the 50% reduction is reasonable and possible to 
comply with ODS. 

All the workshops covered in this project were aided from MLF project by Recovery and recycling 
machines, Vacuum pump, pricing valve, recovery cylinders and refrigerant filter driers, The technician 
working in those shops are highly experienced and well prepared to do the job according to the 
manufacturer's of R an R machine catalog and according to the practical demonstration of recovery and 

recycling of CFC during training periods. 

Also the compressors of HFC-134a is becoming available in the local market and its cost is a little 
higher. Due to awareness of what is going on and the expectation that CFC will be phased out, the 
technicians and owners of the refrigerator tend to convert into HFC — 134a intentionally. 

Also the verification of 50% reduction in CFCs conversion of almost all refrigerators manufacturer 
were changed into ozone friendly refrigerants. 
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4. Conclusion 

To conclude this verification report the policy is accurately investigated; 

1) All ODS the refrigeration manufacturing sectors are phased out that all refrigerators and deep 
freezers are converted to new environmentally friendly refrigerants. 

2) The regulation and laws are strictly applied to ban the import of any equipment that contains ODS. 
3) In refrigeration service sector the R & R training are giving there results in recovery and recycling 

of ODS. That means no more refrigerant vented to air. 
4) The customs are well equipped by refrigerant type detectors and they are keeping the control of 

ODS products or equipment that contains ODS, The outcome of the customs is that 20 T of illegal 
imports of ODS are detained. 

5) The amount of CTC does no longer exist in SUDAN. The small amount that reregistered in 2003 
are checked and no more CTC. 

6) The CFC-11 is zero in all sectors and it is no available in Sudan. 

5. Recommendation: 

1) More advanced training in refrigeration service sector is needed. 

2) Follow up and monitoring of out side states centers and workshops are weak. 

3) The industrial sector needs more follow up and rehabilitation. 
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