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ABSTRACT 

Generally, failure in any system brings about production 
bottleneck, economic down-turn, hazards and other undesirable 
elements in Nigeria oil sector, especially oil refineries which are 
performing badly, leading to serious setback in the nation’s 
economy. This study, therefore, investigated the reasons for the 
failure. It also sought to understand the major areas in turnaround   
maintenance that could help in smooth running of the refineries. 
The study was executed through the review of related literature, 
interview and questionnaire administered to the workers of the oil 
industry. Data gathered were analyzed using frequencies and 
multiple regressions. The findings of the study revealed an 
enormous level of corruption and lack of knowledge of those 
operating in the oil industry. In view of the findings, 
recommendations were made with a view to improving the 
workability of the refineries. These recommendations include; 
building small refineries, contract scheme approach and 
transparent privatization. 
 
Keywords: Turn around maintenance(TAM), Transparency of 

privatization, Contract scheme approach, Small 
refineries, Inadequate funding; Autonomy. 
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CHAPTER ONE 

                                    INTRODUCTION 

1.1 BACKGROUND OF STUDY 

Energy is known to play a very vital role in the industrial and 

economic development of any country. Crude oil provides a 

relatively cheap and convenient source of energy as compared to 

other fuel, such as coal and electricity. 

Raymond and Yoder (2000), noted that it was in the search of these 

petroleum products as source of energy that gave birth to the first 

real petroleum refinery in 1860. In many European countries and 

America where we have workable refineries, refineries do not just 

work to infinity without fault. But good management and love for 

one’s country are always the motivators for adequate maintenance 

for the workability of any refinery. 

In some African countries such as South Africa, Egypt and Algeria, 

there are workable refineries, irrespective of the natural problems 

such as corrosion and other environmental factors. This means that 

there is no country that runs its refineries without any fault. To this 



2 
 

end it takes good governance on the part of government officials and 

other principal stakeholders in the management of the refineries to 

achieve the workability of these refineries. 

However, the story is not the same in Nigeria. Nigeria is one of the 

biggest producer of oil in the world, in fact the 8th producer and the 

biggest in Africa. Her four refineries have failed to work adequately, 

since 1997 with Kaduna refinery as a result of accident, to that of 

Warri in Delta State, closed in 2003 due to vandalism, followed by 

the closure of Port Harcourt refineries in 2006. The failure has been 

attributed to a lot of factors, and also the solutions to these 

problems have been suggested by Ogedengbe, Nanangha and 

Okereke (2009), Ahmadu (2008). However, all these suggested 

solutions seemed not to be helping matters as the nation is still 

importing petroleum products, which has left the country in a state 

of confusion. Based on the above background information the study 

intends to investigate the issues bedeviling the smooth running of 

these refineries.  

1.2 STATEMENT OF PROBLEM 

In the continent of Africa, SONATRACH — the major operator of oil 

in Algeria, and the management of China National Petroleum and 
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gas co-operation which is a major operator of a Sudan Oil, 

maintained that huge amount of money involved in Turn-Around 

Maintenance (TAM) is a major disadvantage in the running of 

refinery. 

In Nigeria, Ajuonuma (2007), argued that two of the refineries in 

Kaduna in the North and Warri in the Niger Delta had been shut 

down since the beginning of 2006 following the vandalism of a 

strategic pipeline which supplied crude oil to the refinery from the 

field in the Niger Delta. It is pertinent here to note that since the 

closure of these refineries, fuel prices have risen, and illegal 

bunkering has continued. Pirated tankers still carry Nigeria’s oil to 

neighboring markets and shortage of petroleum products are still 

the norm and Bunker ships still carry Nigeria crude to unknown 

parts of the world. 

Ukoli (2003), maintained that capacity utilization declined from 

70.74% between 1988 and 1992 to an average of only 27% in the 

year 2000, due essentially to prolonged neglect in refineries Turn-

Around Maintenance (TAM). He further argued that various 

spillages of petroleum products caused by willful act of vandalism, 
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neglect of maintenance of oil pipelines, fire accidents and poor 

management led to the total breakdown of the refineries. 

However, after critical studies of the causes of the failure of Nigerian oil refineries, 

it was found that the over-riding problem of the refineries is the lack of proper 

turn-around maintenance at the mandatory periods, due to diversion of funds, 

meant for the TAM, to individual accounts. 

Others causes include inadequate funding and autonomy, lack of proactive 

governance in the industry, interference by the Federal Government, plant 

operations and maintenance, dysfunctional technical service department, and 

frequent shutdown of units of the refinery 

1.3 AIM AND OBJECTIVES OF THE STUDY 

The aim of this study is to investigate the reasons why Nigeria oil 

refineries have not been performing. The study therefore examines 

the various significant opinions of some top government officials 

and that of the principal stakeholders as to the failure and the 

revamping of the industry. The specific objectives are: 

 To investigate how politics, mismanagement and lack of 

patriotism have endangered the Nigeria oil refineries. 
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 To examine the contribution of the environmental factor, pipe-

corrosion, to the failure of Nigeria oil refineries. 

 To determine how Turn-Around Maintenance (TAM) on the 

refineries can be handled such that if every other factors are 

kept constant, the refineries would be working normally. 

1.4 RESEARCH QUESTIONS 

The following research questions are necessary to help formulate 

adequate hypotheses for tests of significance, viz: 

1. How significant has politics, mismanagement and unpatriotic 

acts endangered Nigerian oil refineries? 

2. Has the environmental factor, corrosion, contributed to the 

general failure of Nigerian refineries? 

3. How significant is proper maintenance in revamping the industry 

assuming every other factors contributing to the failure are also 

harnessed? 

1. 5 RESEARCH HYPOTHESES 

For the purpose of the analysis of this work, the following hypotheses 
have been stated in null form thus: 

 



6 
 

Hypothesis 1  

H01: Politics, Mismanagement and Unpatriotic acts have not 

significantly endangered Nigerian oil refineries in Nigeria. 

Hypothesis 2 

H02: The environmental factor, corrosion, has not significantly 

contributed to the general failure of Nigerian refineries. 

Hypothesis 3 

H03: Proper maintenance in revamping the industry assuming other 

factors contributing to failure are also harnessed, are not significant by 

affecting the operation of Nigerian refineries.  

1.6 JUSTIFICATION OF STUDY 

This research work will enlighten the students, unemployed 

graduates, workers and the generality of Nigerians on how 

mismanagement of Nigeria oil refineries and lack of patriotism by 

Nigeria leaders have led Nigerians to endless suffering. The study is 

expected to find out the demerits of the failure of those refineries. 
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Finally the findings of this research will definitely pave way for 

further studies, so that one day Nigerians will rise up and say no to 

this ugly situation. 

1.7 SCOPE OF THE STUDY 

This study covers the major causes of failure of Nigeria oil refineries 

with particular references to Port-Harcourt oil refinery. The 

collection of data was limited to selected staff of the industry which 

includes top, middle and low level personnel in different units of the 

refineries. 
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                                 CHAPTER TWO 

                            LITERATURE REVIEW 

2.1 HISTORICAL BACKGROUND OF OIL REFINING IN NIGERIA  

The history of the oil industry in Nigeria has undergone a series of 

changes since exploration started in 1937. Oil was found in the 

delta area at Oloibiri by Shell D’Archy where the first oil was struck 

in 1956. Thereafter, there was rush for this black gold by many oil 

companies such as Gulf and SAFRAP. The first refinery was built in 

Port Harcourt and commissioned in 1965. Two other new refineries 

were built and commissioned in Warri (1978) and in Kaduna (1980) 

after the Nigerian civil war to refine crude for domestic consumption 

as well as for export (NNPC).  

2.1.1 Port-Harcourt Refinery  

There are two refineries at Alesa-Eleme, near Port-Harcourt in 

Nigeria’s Southernmost Province, River State. The refineries were 

originally known as Portharcourt I and Portharcourt II, but in 1993 

the distillation column and tank-age at Portharcourt I was 

connected to the vacuum unit and fluid catalytic cracker (FCC) at 
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Partharcourt II, and the operation of the refinery was integrated and 

operated by one management. 

In 1965, Shell / BP built PH I as a topping and reforming refinery 

with a distillation capacity of 3 million mt/yr (ie 60,000 bpd). In 

1977, the Nigeria government partially nationalized the oil industry, 

taking a 60% interest in all operations including the refinery. 

Portharcourt II was built as a complex refinery with a distillation 

capacity of 75 million mt/yr (150,000 bpd). It came on-stream in 

1989. It ran until 1993 when frequent utility plant failure caused 

regular shutdown that resulted in equipment damage. The situation 

deteriorated rapidly from 1994 when the military government cut 

NNPC’s take from the domestic sales of prices of oil products from 

84% to 22%, causing a crisis and a virtual halt to most 

maintenance work. The last Turn — Around Maintenance (TAM) 

carried out in 1994 was followed six years later by another in 2000. 

The premier unit was neglected until 1993/94 when it was 

rehabilitated, but ever since, it has had to remain shut in favour of 

the main one because of power limitations and crude allocation, 

which historically have sometimes proved inadequate (NNPC). 
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2.1.2 The Warri Refinery. 

Located at Warri in Nigerian’s Delta State is a complex refinery with 

a distillation capacity of 6.3 million mt/yr. (125,000 bpd). The 

refinery came on stream in 1978. It is managed jointly with a 

petrochemical plant built in 1986 to produce 35,000 mt/yr or 

polypropylene and 12,000 mt/yr of carbon black. 

Warri Refinery suffered badly when the Abacha government cut the 

NNPC portion of the pump price in 1994. The military government 

raised the price from N3.25 / ltr to NI1.00/ltr in the face of naira 

devaluation on the parallel market. As most of the refinery 

maintenance spare parts were imported, very little maintenance 

was carried out, and serious breakdown occurred. In 1998, the new 

military government under Abubaka ordered massive investment to 

remedy the problems, and a $200 million Turn-Around 

Maintenance started in early 2000. 

In 2003, the refinery was caught in the tribal unrest in the Delta 

regions, and the crude supply pipeline was cut by sabotage for 

much of the years. The first full Turn-Around Maintenance (TAM) 

was in 1994. Capacity utilization was a mere 37.4% in 1995 which 

was 72% in 1992. It has declined since then (NNPC). 
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2.1.3 Kaduna Refinery 

This refinery located in northern Nigeria, is a complex refinery with 

distillation capacity of 5.5million mt/yr (110,000 bpd). The first 

50,000 bpd unit, built in 1980 was a fuel unit designed to run light 

Nigeria crude. It was later revamped to 60,000 bpd by the addition 

of a pre-flash unit. In 1982, a 50,000 bpd sour crude unit was 

built, designed to provide feed to lube base oil manufacturing plant, 

an asphalt plant and an linear Alkyl Benzoate (LAB) plant. In 1987 

the LAB plant was started up. The plant can manufacture 30000 

mt/yr of LAB, 15000 mt/yr of benzoate and 30000 mt/yr of 

kerosene solvent, but has not operated since 1998. 

The refinery has been plagued by technical malfunctions and 

breakdowns, and suffers from being in a location at the end of an 

insecure pipeline that is remote from the crude supply. In July 

1997, after many years of low throughput, the refinery suffered a 

total shutdown following a series of fire outbreak and did not start 

again until 1999. 

In 1997, a major contract valued at $215 millions was awarded to 

Total International to handle repair of specific parts of the refinery 

and to rebuild the depleted spare part inventory. This project was 
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fraught with difficulties for Total, resulting from exaggerated 

expectations, diversion of funds and numerous local problems. 

Problems with Fluid Catalytic Cracking, FCC (a refining conversion 

process), water in-take and cooler units are a regular occurrence. 

In 1992, TAM ran over budget and was never satisfactorily 

concluded, while the one started in 1998 was still to be completed; 

there were two TAMs in between which were funded but never 

started. Capacity utilization dropped from 73.9% in 1998 to a mere 

42.4% in 1995. 

Summarily, the nation’s four refineries with a capacity of refining 

445,000 bpd of crude were established about 27 years ago. But the 

barrage of corruption, poor management, sabotage and lack of the 

mandatory Turn-Around Maintenance (TAM) every two years has 

made all the four refineries inefficient. Placed against this 

inefficiency of the four refineries is the daily petrol (Premium Motor 

Spirit) PMS consumption of 30m ltrs, besides 18 and 22 million Itrs 

requirements for automotive Gas Oil (AGO) and Kerosene (Dual 

Purpose Kerosene — DPK, respectively everyday. 
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The consequences of the failure of these refineries therefore is the 

ceaselessly strangulating fuel price hikes, with the attendant affect 

on prices of goods, services, as well as the country’s economy in 

general (NNPC). 

2.2 THEORETICAL FOUNDATION   

Oil refineries convert crude oil into fuel products, lubricating oils, 

bitumen and chemical feedstock. Prior to 1954 there were no 

refineries in Africa. All refined products were supplied to Africa from 

European and American refineries.  

Ogedengbe (2009), noted that 48 refineries were built in African 

continent between 1954 and 2004. In 1954, the first Africa 

refineries were built in Algiers and Durban. These were followed by 

the building of Luanda refinery in 1958 and refineries in Kenya, 

Ghana and Senegal in 1963. In 1965, the first Nigeria refinery was 

built in Port-Harcourt, and the second one in the same Port-

Harcourt was built in 1989. Kaduna refinery in Northern Nigeria 

was built in 1980, and a lube base oil plant was added in 1982 and 

a linear Alkyl Benzoate (LAB) plant also added in 1987. Warri 

refinery in the South Central region was built in 1978 and a Carbon 

Black plant and a polypropylene plant were added. Finally, the 
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study was also focused on the major important areas of Turn-

Around Maintenance of oil refinery to it in 1986. Many African 

refineries have been forced to close as a result of low worldwide 

refinery margin, small local markets, high operating cost (due to 

small size) and poor yields. Following the World Bank/IMF 

insistence on market liberalization in the early 1980’s, many of the 

remaining refineries have faced significant challenges. 

2.3 RELEVANT MODELS AND THEORIES OF PERFORMANCE  

Ogedengbe (2009), put forward the analysis of the performances of 

the Nigerian refineries. He maintained that there are standard 

criteria used in the industry for measuring the performance of 

petroleum refineries; they include: 

 2.3.1 The percentage capacity utilization 

This is the most common parameter used and it essentially 

measures the overall efficiency of the refinery. 

2.3.2 The product yield vis-à-vis design yield 

This measures the efficiency of the processing unit of the refinery. 

2 3.3 Historical safety records 

Such records include the number, frequency and severity of 

different causes of accidents. 
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2.3.4 The Refinery on-stream factor 

This is measured for individual process units, as well as the entire 

refinery. These factors measure the continuity and reliability of the 

operations. 

2.3.5 The design turn down ratio of 60% 

This is the minimum percentage of design capacity throughput 

recommended to operate the crude oil distillation column by 

process engineering designers, industry wide. If the crude 

distillation column is operated below this value, the products yield 

pattern and quality may be different from the design specifications. 

Ogedengbe (2009), says that on the basis of the parameters 

described above, the performance of the Nigeria refineries has been 

reviewed from inception up till the recent time, hence the 

improvement in performance. 

2.4 CONTRIBUTIONS BY OTHER AUTHORITIES  

Ukoli (2009), argued that, due essentially to prolonged neglect in 

refineries’ Turn-Around Maintenance (TAM), corrosion set in. This 

resulted in equipment failure, malfunctioning and deterioration. 

Corrosion is one of many environmental influences that can reduce 

the life of refinery units. 
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It is defined as the deterioration of substance (usually metals) or its 

properties because of its reactions with the environment. Prasad 

(2009), agreed with Ukoli, and went further to discuss types and 

forms of corrosion that affect refineries. According to him, two types 

of corrosion from a physiochemical point of view exist. They are 

chemical and electrochemical corrosion. 

2.4.1 Chemical Corrosion 

This results from the direct action of an aggressive agent on the 

unit metallic surface. The phenomenon is due either to Vander 

Walls absorption forces or a direct chemical reaction. 

The aggressive agent can be organic substances such as Phenols, 

Aliphatic acid, Naphilnic acids or dry gas such as hydrochloric acid, 

Hydrogen Sulphide, Oxygen, Carbondioxide and Sulphur dioxide.  

Electrochemical corrosion includes uniform corrosion, crevice 

corrosion, selective leaching, fretting corrosion, and stress corrosion 

cracking (SCC). 
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2.4.1.1 Uniform Corrosion 

This is characterized by uniform corrosion over an entire exposed 

area. This form of corrosion is the easiest to protect against. eg: 

nickel coating can be used to prevent uniform corrosion of steel 

exposed to liquefied HCI. 

2.4.1.2 Crevice Corrosion 

This is a form of localized corrosion occurring at locations where 

easy access to the bulk environment is prevented, such as mating 

surfaces of metals or assemblies of metals and non metals. Crevice 

corrosion can occur in valves at diaphragm — seat holder 

connections, and valve cylinder contact areas. It also results from a 

formation of a concentration cell in a crevice between two metal 

surfaces. 

2.4.1.3 Selective Leaching 

This removes one element from a solid alloy. This corrosion is 

frequently encountered when morel (copper-nickel alloy) is used in 

amine system; copper is selectively leached from the copper/nickel 

alloy on the presence of oxygen. 
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2.4.1.4 Fretting Corrosion 

This is the deterioration at the interface of two contacting surface 

under load, accelerated by relative motion between them that is of 

sufficient magnitude to produce slip. This form of corrosion can 

occur, for examples in valves where there is a metal to metal or 

metal to polymer rubbing, while the metal component is corroding 

away. 

2.4.1.5 Stress Corrosion Cracking (SCC) 

This results from simultaneous tensile stress and a specific 

corrosive media. Various factors affecting Stress Corrosion Cracking 

include the temperature, solution composition, metal composition, 

stress and metal structure. 

Prasad (2009), stressed strongly that nothing was done to any of 

these forms of corrosion, due to neglect in TAM of these refineries.  

The sad consequences are the deterioration and final breakdown of 

the components of those refineries, which has now led us to this 

ugly situation. 
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2 .4.2. Electrochemical Corrosion 

This situation occurs if the following conditions are fulfilled 

simultaneously. 

i) When water is present in the liquid state 

ii) Water containing some aggressive substance such as NaCI, 

MgCI2, HCI, H2S, etc. 

iii) The metallic surface susceptible to electrochemical attacks. The 

presence of the local galvanic elements determines the phenomenon 

of corrosion.  

Electrochemical corrosion includes the following: galvanic 

corrosion, pitting corrosion, intergranular corrosion, and erosion 

corrosion. 

2.4.2.1 Galvanic Corrosion 

This is associated with a reaction resulting from the electrical 

coupling of dissimilar metal. The electrolytic connection between 

dissimilar metals is made by a layer of moisture, or corrosion 

products containing moisture. This causes corrosion of one metal 

preferentially over the other. Precipitates or impurities in metals 
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and the metal matrix may act as a galvanic couple resulting in the 

corrosion of the least corrosion-resistant material. 

2.4.2.2 Pitting Corrosion 

This is a highly specialized phenomenon that results in deep 

penetration into the metal at only a few spots. It is prevalent in 

passive alloys such as stainless steel and aluminum alloys. 

2.4.2.3 Inter-granular Corrosion 

This occurs at or along the grain boundary of a metal or alloy. The 

Chromium Oxide (Cr203) film of stainless steel contains 

imperfections especially at the grain boundaries and is attacked by 

chlorides. The particles in the grain boundaries act as a cathode 

and the precipitate free zone acts in the anode, which is selectively 

corroded. Incorrect welding procedure also promotes intergranular 

corrosion. 

2.4.2.4 Erosion Corrosions 

This is the combination of corrosion and abrasion of moving fluids. 

It is aggravated by solid particles or gas bubbles in suspension and 

is prominent in bends, valves, pump, blowers etc. 

  



21 
 

2.5 PROBLEMS FACING THE REFINERIES 

The following are some of the problems facing refineries in Nigeria: 

2.5.1 Inadequate funding and autonomy 

From the inception of each of the NNPC refineries, the managing 

director and his management team have faced serious perennial 

challenges in terms of securing adequate working capital from the 

NNPC corporate headquarters. The autonomy of the refineries to get 

the required funds, as when necessary to procure chemicals and 

catalysts, equipment, a spare part, other plant consumables and 

sub-contract services from outside experts, is always difficult 

because of bureaucratic process. The bureaucratic process of 

approvals is always difficult. 

The problems originated from the centralization of power at NNPC 

corporate headquarters in Lagos and later in Abuja. In turn, the 

corporate headquarters derive their powers from the minister of 

petroleum and chairman of NNPC board. These problems affect all 

activities of the refineries directly or indirectly in varying degree of 

severity, depending on how each managing director can navigate 

his/her way through the slow bureaucratic corporate headquarters 

approval process and continually expedite actions. The approval 
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processes do not have limit. They may take a long time (up to 6 

months) or relatively short time (within a few weeks). 

2.5.2 Lack of Proactive Governance 

The ultimate driving force for any products manufacturing company 

is the profit motivation for the company and its shareholders. This 

crucial incentive (profitability driving force) which was quite 

noticeable in the NPRC slowly vanished when the NNPC took over 

the company. The NNPC refineries became cost centers instead of a 

profit, and were operated like federal government ministries. 

Sustaining staff morale in environment of an operating refinery is 

crucial to achieving safe and efficient production. This has always 

been a serious challenge for the management of NNPC refineries 

because of the bureaucratic pressures from the corporate 

headquarters. 

2.5.3 Interference by the Federal Government 

This can take any form from staff matters (appointments, 

recruitments and promotions), procurement issues, award of 

contracts etc. These undue influences, which constitute a heavy 

burden and distraction to the management would not exist or 

become so serious, if the refineries were privately owned. 
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2.5.4 Plant Operations and Maintenance 

At the initial commissioning of each refinery, staff had been 

carefully recruited, properly trained, theoretically, practically and 

on the job in similar refineries, locally and abroad. These staff had 

imbibed operating cultures from the initial training environment 

which were always quite disciplined and commercially oriented. 

However with time and operating under a more bureaucratic 

owners influence, the staff and managers tended to become less 

disciplined and accountable in their duties. This affected their 

productivity negatively compared to their counterparts 

internationally. For instance, the computerized materials 

management and maintenance system recommended to replace the 

outdated system has not been installed for many years. 

 These situations combined with inadequate funding, the reasons 

for the poor maintenance of the facilities in the refineries can 

therefore be explained. 

2.5.5. The Technical Services Department 

This department has not functioned effectively for many years. It is 

grossly understaffed with only one or two relatively inexperienced 

engineers per discipline. This was not the situation in the first few 



24 
 

years of operation. The department services are critical for 

monitoring and introducing improvements for the performance of 

the various equipment and system to ensure compliance with 

design. After several years of operations, process improvements and 

upgrades to meet additional capacities and new product 

specifications are outstanding. 

2.5.6 Delayed Turn-Around Maintenance (TAM) 

Turn-around maintenance is normally recommended in the 

industry to be carried out after every 24-36 months of continuous 

operations. The first TAM was usually carried out on schedule. 

However, subsequent TAMs were delayed for several years (up to 6 

years in some cases). These delays have resulted in serious 

equipment wear and failures experienced on the run. For example, 

PHRC TAM history reads as follows: 

i)  The first TAM was carried out in 1991 (on time); 

ii) The second was in 1994 (3 years later); 

iii. The third was in 2000 (6 years later). 
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The next TAM was planned for 2003/2004, but was again 

postponed to 2007. Up till today, there is no successful TAM since 

then. 

2.5.7 Frequent Shutdown of Units or Entire Refinery 

Frequent emergency shutdown creates thermal shocks on major 

equipment. These normally operate at high temperatures. Thermal 

shocks cause metallurgical stress failures in the equipment, leading 

to serious unscheduled shutdowns. This translates to loss of 

production and decreased plant utilization. In some cases, quick 

repairs may not be possible, if replacements are not available and 

have to be procured abroad. The main causes of the frequent 

shutdown are failure of the power and utilities units. The problems  

of power plants are most serious at the PHRC. Warri refinery is 

most susceptible to shutdown caused by willful damage of the 

crude oil supply pipeline. 

2.6 PRIVATIZATION AS A WAY FORWARD  

Since the refineries have defied all solutions in the area of turn-around 

maintenance, it is presumed that the alternative would be provided by way of 

putting it in the hands of private investors that are profit driven. The government 

seems to have lost firm grip of the business of petroleum production and refining 
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as occasioned by frequent shut downs and high cost of operations on daily basis. 

The country on several occasions has resorted to importation of petroleum products 

even at higher prices and shortages in supply. 

Individuals and corporations in Nigeria and abroad with interest in the oil and gas 

sector are expected to take advantage of the government’s proposal to privatize the 

sector and to make it work. The initiative is now on the part of government to save 

the refineries from total collapse and as a way forward. 

2.7 TURN-AROUND MAINTENANCE 
Turn around maintenance is an engineering process associated with or aimed at 

making equipments to continue working in serviceable condition.  

2.7.1. Introduction 

Cleaning is usually included in maintenance, although cleaning 

involving product recovery, such as coke-drum cleaning or press 

shaking, is usually not included. Turn-Around Maintenance is 

therefore, the critical general maintenance of oil refinery. 

2.7.2. Turn-Around Procedures 

i) Turn-Around Organization: Philips Petroleum (2005), suggests 

that a temporary organization should be set up in most medium 

and small sized refineries for the duration of turn-around, with one 

man responsible for the organization. And for large refineries, 
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Phillips suggests that the turn-around organization could be a 

permanent setup. The organization and the process unit are divided 

into small workable-size units and each of these units is controlled 

by one or more front line supervisor. Through this, the scope of 

work for each frontline supervisor is held to a minimum. 

ii) Who’s responsible: Gulf Oil points out that the responsibility for 

production, quantity and quality rests with the manufacturing and 

operating departments. Therefore, in determining what work will be 

done on a turn-around, these departments should define the scope 

of work. Gulf points out that turn-around must be planned 

sufficiently in advance of the shutdown so that major pieces of 

equipment and material can be ordered and time made available for 

thorough study of the job by field supervisors. 

iii) Turn-Around Planning:, Good turn-around planning helps the 

plant’s safety program. Some refineries hold a pre-planning meeting 

just as soon as inspection and maintenance reports are available 

from the last turn-around. This is a management meeting and from 

this review, a forecast is made of equipment which will need major 

attention next time around. 
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Thirty days before the turn-around, the outline that has been 

accumulating during the year is reviewed, brought up-to-date and 

turned over to the mechanical department. Work list are prepared 

for each unit and then subdivided for individual jobs. 

Texaco’s test and inspection department plans its turnaround and 

divides all work into: 

(i) Routine work; and 

(ii) Special work. 

Any refinery group interested in the unit turn-around may submit 

work requests in either of these categories, and any request must 

be received by the inspection department not later than two weeks 

before the shutdown date. 

The manufacturing division prepares a list showing equipment to be 

cleaned, repaired etc from an operating standpoint and also 

prepares a shutdown schedule showing the equipments with their 

locations, exact time of installation and other work to prepare the 

unit for shutdown. The inspection department list shows what is to 

be opened for inspection, before any special repairs is made. The 
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engineering department issues any drawing for new construction or 

revision to be made during the turn-around. 

Detailed planning at Texaco may start six months before the 

shutdown date. However, some jobs may not be known until the 

unit is inspected. These may be planned on the job within a few 

hours and with a minimum of paper work. 

Shell Oil Company argues that turn-around planning may start 

when the unit is designed because that is when the decision is 

made for a 3 to 5 percent downtime. This allows the maintenance 

superintendent about 2-3 weeks for the units to be down during the 

year. 

Shell says that the controlling factor in turn-around planning is at 

the management level. Management must encourage long range 

planning and act firmly to authorize spending money, cutting red 

tape and discouraging those last minute additions or changes. 

Shell feels that a team of three men should run a turnaround. The 

first is the area engineer, who knows his units operation in and out 

and is given the responsibility for the turn-around details on his 

unit. 



30 
 

The second man is the planning coordinator who works full time in 

planning manpower loads. 

The third man (Shell recommends) is a non-technical supervisor 

called a ‟zone supervisor”. He specializes in what the crafts can do, 

the foremen’s abilities, etc. In other words, he is the labor expert. To 

sum up Shell’s recommendation, they suggest an Engineer, a labor 

expert, and a planner and a scheduler. 

Pro-Shutdown Meeting: An opportunity is provided to acquaint the 

key foreman with the work to be done. Trotter (2000), said that 

General Petroleum holds a meeting prior to a scheduled major 

shutdown. At this meeting the work to be done is reviewed, 

questions are answered, and agreement is reached on many 

possible differences which might otherwise arise while the work is 

in progress. These meetings improve the coordination of work. 

Job Sequence: According to Gulf’s Port Arthur refinery, they list 

the equipment and work to be done plus the crafts involved. Gulf’s 

Arthur refinery calls these “rough work list” which are set up about 

two weeks before, the turn around space is provided on the Gulf list 

for an “Ok” check off by operators and mechanics as each item is 
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completed. Any job that come up during the turn around are simply 

added, in order, to the work list. 

Scheduling Turn-Around: According to Gulf’s Port Arthur refinery, 

schedules are made quarterly of cleaning and repairing major units. 

This allows Gulf to make changes in the long range forecast 

because of operating requirement or other unforeseen 

circumstances. Both the operating and maintenance departments 

review these quarterly schedules weekly and make suggestions for 

the monthly re-scheduling if emergency work piles up a large 

backlog, some units scheduled for shutdown may be postponed to 

take care of the backlog. 

The first step in setting the turnaround interval is to find out how 

much corrosion is affecting the unit. If the corrosion is retarded or 

can be inhibited, the interval can be extended. The next step in 

scheduling a turn-around is to determine the work force available 

and to balance this load between process units. 

Usually, annual inspections can be advanced or postponed about 

two months. According to Chief Inspector of Conoco’s Ponca City 

refinery, emergency shutdowns, changes in market conditions and 
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a change in corrosion market conditions and a change in corrosion 

condition all contribute to revising the turnaround scheduled 

during the year. 

Unless all turn-around work is carefully scheduled, difficulties are 

bound to arise during the turnaround. Men and materials may not 

be adequate and postponements will be requested. Along with the 

turn-around schedule, the mechanical department must also take 

into account regular maintenance work and small emergency jobs. 

The shutdown schedule at General Petroleum is arranged so that, 

as far as possible, there is at least one week without shutdown 

work between all major units’ turn-around. This permits the 

maintenance crew to catch up on the backlog of running 

maintenance work which accumulates during weeks of major 

shutdown. The shutdown schedule is prepared approximately three 

months before the end of the year. It is revised quarterly and more 

often if conditions dictate. 

Work Outlines: Two or three weeks before a unit is to be shutdown, 

a general petroleum work outline is written down on which all work 

to be performed is listed under suitable headings. This is done by 
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inspection engineer. As soon as the final work outline has been 

issued and it is known which items of equipment will be worked on, 

a detailed shutdown procedure for the workers to follow in shutting-

down, blinding-off, and vapor-freeing the unit is prepared by area 

engineer. These shutdown procedures are carefully worked out with 

the thought of releasing the various items of equipment for gas-

freeing and opening as quickly and as safely as possible. 

Scheduling Manpower: According to Gulf (2000), it maintains 

about 75% of the maintenance force on the day shift during a turn-

around and the remainder on a second shift. Some jobs like tower 

lining are worked on the third shift for Lion Oil Company. It 

maintains turn-around work for 10-hour shift per day, except for 

special work where welders and boilermakers are used on two shifts 

during the last 10 days of turn around. 

Texaco Oil, uses a weekly and daily manpower schedule for regular 

maintenance work and this same plan is followed for turnarounds. 

According to General Petroleum’s Torrance refinery, work is done on 

a 3-shift basis. The split is made for one half of the craftsmen to 



34 
 

work for a day’s shift. However, the daylight superintendent is 

responsible for the over-all direction of the turn-around. 

Phillips Oil concentrates its manpower on the day shift and only 

bottleneck jobs are done at night. Phillips oil uses a coordinator to 

keep materials, tools, mobile equipment, transportation, etc, flowing 

to the mechanics.  

Service Factor Committee: According to Humbles Baytown 

refinery (2006), it has a group called “service factor committee” that 

was formed in order to improve the service factors on each unit in 

the refinery. Representatives from the operating department, 

technical services, maintenance and design engineering, the 

mechanical division, and the turn around planner all are in this 

committee. They meet periodically and try to discuss problems that 

would lower the service factor on each unit. 

Shutdown: Performing refineries such as Sinclair Oil (USA), starts 

its unit’s shutdown over a weekend. A few pipe filters are brought in 

on Sunday to start blinding and opening the vessels. This allows 

the work force to start right on Monday morning since most of the 

units will be cool (i.e. free from day time harsh weather condition) 
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enough to work on. It changes their work day from eight to nine 

hours and includes Saturdays and Sundays on bottleneck jobs 

during the turnaround. 

Equipment Replacement: Sinclair Refinery feels that equipment 

such as exchanger bundles, slide valves, large valve, piping sections 

etc, should be installed as complete units wherever possible. In 

other words, they recommend carrying spare units for all 

equipment that have high wear rates or other operating problems. 

They replace this equipment every other year and repair it between 

turnaround. 

Turnaround Records: According to Texaco Oil Inspection 

Department, it keeps a record book of the loose-leaf variety for each 

unit. Total manpower used, details of work on exchangers, vessels, 

piping, mechanical and other details for the unit are recorded. For 

planning future turnarounds, these records are invaluable. 

After the Turnaround: Humbles Oil Refinery Mechanical Division 

(2002), maintained that calling for a meeting after each turnaround, 

including maintenance supervisors, engineers, stores operators and 

others involved in the turnaround is the best. The idea is to check 
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on any problem that can be ironed out years after while it is still 

fresh on their minds. Four weeks after the turnaround, Humbles’ 

maintenance engineers write a list of repair problems for the next 

Turnaround. 

Revamps during Turn-around: Refiners have found out that a 

turnaround is an excellent time to make major change in revamping 

the unit. The major difference with this operation and ordinary 

construction is that time is working against the construction crew 

every minute the unit is down. According to Cosden Petroleum 

Corporation, this problem is dealt with during a cat cracker revamp 

job. They prefabricated the piping and marked it according to line 

size and piece number before the turnaround to make assembly 

easy and fast. They also used a color coding system on the existing 

pipe which was involved in any changes. For the pipe to be removed 

that part is painted with a yellow stripe and its terminal point is 

painted with a green stripe. This same system is used on pumps 

and exchangers to be removed or relocated. 

2.8 THE SCOPE OF TURNAROUND  
The scope of turn-around is examined below: 
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2. 8.1 Determining the Scope of Turnaround 

Armintor et al (2000), opined that an important phase of the 

turnaround is the determination of the “work to be done” or “scope 

of work”. He argued that before the manpower and materials needed 

on a turnaround can be effectively determined, it must first be 

determined what must be done and how it will be done. He further 

said that the reason for this is usually for management to decide 

the scope of turnaround for schedulers. There are several sources 

from which work to be done during a turnaround are obtained. 

They are usually the same for all units and they are as follows: 

1. Equipment Inspection Group 

2. Operating Department 

3. Mechanical Departments 

4. Engineering Departments 

5. Technical Service Division 

The work to be done is broken down into routine and repetitive job 

or major and special jobs. Part of it can be determined before the 
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unit is shutdown, and much of it develops as the equipment in 

opened, cleaned and inspected. 

The sources from which items of work are received, along with the 

nature of work items are discussed below. 

2.8.2 Equipment Inspection Group 

This group has the responsibility of seeing that the units are 

maintained in a safe functional condition from records obtained by 

instrument and visual measurement and inspection, a 

determination is made of the corrosion or erosion rates of the many 

items of equipment, lines and vessels which go to make up a unit. 

These data are used as a basis for establishing minimum section 

allowable and also for establishing the maximum permissible hours 

of unit operation consistent with safety. From these records, items 

of work to be done on a scheduled turnaround, such as 

replacement of certain line sections, furnace tube and lining, tower 

lining, etc are obtained. These records also serve as a basis for 

procurement of necessary materials and purchase of fabrication of 

needed parts or equipment well in advance of the turnaround. In 

addition, this group prepares a schedule of equipment or lines to be 

opened for calibration or other means of inspection. 
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2.8. 3 Operating Department 

Long operating schedules for most present day units can only be 

maintained by routing or what is better known as running 

maintenance. This type of work consists mainly of small jobs such 

as packing and value repairs on pumps, repairing small piping 

lacks, burner and instrument jobs, etc. Others are recorded on a 

long or repair book to be done during the turnaround because the 

equipment or line cannot be spared during operation. 

2.8.4 Mechanical Department 

While some work items can be determined by this group from hours 

of operation before the unit is shutdown, others are usually 

determined by checking parts for wear and measuring clearances, 

alignment and the tolerances of running parts and controls. 

2.8.5 Engineering Department 

The determination of work to be done coming from this groups 

usually starts with the Operating or Technical Services group and 

may range from a minor alteration to major replacement or a new 

addition to a unit either as a means of attaining product 

improvement or added capacity. 
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2.9 Technical Services Division 

This group works closely with the operating and research 

departments in the conducting of tests and studies for purposes of 

product and unit efficiency improvement.  

Based on their findings proposals and estimates are submitted to 

management for approval. Following this, the engineering 

department works up the work to be one. Summarily, turnaround 

planning can be most effective when those responsible know 

sufficiently in advance what work is to be done. Wherever possible 

to do so, decisions must be made early enough before the 

turnaround to permit design, ordering and procurement of 

materials and study of the jobs to be undertaken by field 

supervisors who will be responsible for getting the work done. 

2.10 Planning and scheduling of work 

Armintor et al (2000), opined that turnarounds at the Port Arthur 

Works of the Texaco Oil Company, USA, are planned, scheduled, 

and executed by the test and inspection department. The 

department consists of team engineers, craft foremen, and sub-

foremen who supervise the regular plant craft manpower to 

accomplish all phases of turnaround work. He further argued that 
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this single department gets a better understanding of the work 

involved because of the experience gained by the supervisor who 

continuously involved in this work. According to him, this in turn 

leads to better cooperation between all interested refinery groups 

and a more efficient application of manpower. He outlined the steps 

taken to accomplish the planning and scheduling phases of usual 

turnaround work as follows: 

2.10.1 Assembly of Turnaround Work Items 

Armintor et al  (2000), maintained that there are two categories into 

which all work on a turnaround may be divided. These two divisions 

may be referred to as routine work, and special work. 

Work items in either of these categories may be submitted by any of 

the refinery groups interested in the unit turnaround. The groups 

most interested are the manufacturing division, the inspection 

division, the engineering department, and the process engineers. 

The manufacturing division’s list includes most of the routine work 

items necessary to put the unit into clean and efficient operating 

condition; such as, the cleaning of exchangers, towers and lines, 
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and repairs to pumps, compressors and other equipment as viewed 

from the operator’s stand point. 

The inspection department list includes the work items necessary to 

reveal the unit equipment, or parts thereof, for close examination 

and measurement in order to assure that the unit is placed in safe 

operating condition at the turnaround. Any special repair items, 

known to the inspection department before shutdown, are included 

in this list. The process engineering group provides items such as 

tower internals which has to do with efficient and proper operation 

of the unit. 

2.10. 2 Planning 

After all the work items have been assembled, it is then the duty of 

the test and inspection department to integrate all of these into a 

working plan for the unit turnaround. Planning may be broken 

down into two sections viz: detailed planning of control jobs and 

overall turnaround planning. Control jobs must be recognized from 

the hundreds of jobs necessary to accomplish the average refinery 

unit turnaround. It may also be of a routine nature as well as 

special. 
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Once the details of a control job are established, the test and 

inspection engineer thoroughly acquaints the foremen who are to 

supervise the job with these details.  

2.10.3 Dissemination of Information 

When the whole information has been gathered on each unit, the 

next important function is getting this information to the men who 

are to actually supervise and perform the work of the turnaround. 

Generally it is best to hold the on-the-job meetings down to small 

groups or even individual foremen and reserve the large group for 

an office meeting. 

2.10.4 Scheduling Manpower 

Some corporations use a dual weekly and daily method of 

scheduling craft manpower. The mechanics of scheduling 

manpower for turnaround is the same as that on all other work in 

the refinery. 

In the middle of the week preceding the shutdown, the test and 

inspection engineer submits a schedule, to the supervisor of plans 

and coordination, which outlines the manpower requirements for 

each shift of the first week of the turnaround. These requirements 
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have been collected from the shutdown plan, the general plan and 

the detailed plans of control jobs. The supervisor of plans and 

coordination, who controls the scheduling of construction and 

maintenance forces throughout the plant, then checks these 

requirements against other demands in the plant and approves 

manpower as nearly as possible to that which is requested. The 

weekly and daily scheduling routine is followed throughout the 

length of the turnaround. 

2.10.5 Follow Up 

In accord with good planning procedures it is necessary that plans 

be followed up. Briefly, this follow up consists of observing job 

progress to see that plans are followed up and then recording 

permanently all observations for future reference. For major units a 

post-turnaround meeting may be called to allow all supervisors, 

who took part in the turnaround, an opportunity to express their 

views and opinions on the completed turnaround and to suggest 

better methods of accomplishing the work of future turnaround. 
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2.11 EXPEDITING A TURNAROUND 

The production turnaround could be expedited using the following 
steps. 

2.11.1 Organization 

Armintor et al of Phillips Petroleum Co. (2000), maintained that in 

turning around large units, a temporary organization of the 

duration of the turnaround is formed with one man responsible for 

the complete turnaround. The temporary organization fills the 

requirement in most refineries. He also said that in large refineries, 

the turnaround organization could be a permanent set up. He went 

further to mention that the turnaround supervisor must coordinate 

the planning, safety, materials, engineering and all labor groups. He 

said that the organization and the unit to be turned around are 

both divided into workable size elements. This simplifies the work 

sufficiently to obtain the desired results. For instance, a 40,000bpd 

fluid cat cracker may be divided into 12 to 14 areas. Six or seven of 

these areas will be in the catalyst structure and the remainder in 

the fractionation gas recovery section. 

Reducing the organization and turnaround work to small elements 

reduces the scope of work to be handled by the first line supervisor. 
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Armintor et al (2000), argued that the efficiency with which the 

turnaround is carried out depends upon organizing the people to 

obtain the maximum utilization of the latest and best methods and 

the best tooling available. They also argued that the principle of 

having one man responsible for the performance of the turnaround 

has proven successful. The supervisor is always the mechanical or 

maintenance superintendent or one of their assistants. 

2.11.2 Supervision 

Under the turnaround supervisor, the area supervisor takes control 

over a defined portion of the unit. The work which he is expected to 

accomplish during the turnaround is on his area work list or in a 

work order booklet. The daily work load is outlined as to number of 

men, craft, estimated hours, etc, on the daily turnaround schedule, 

by areas. 

The area engineer is available to the area supervisors to act as 

liaison between the turnaround and the engineering department. It 

is often times expedient on large turnarounds to have two or more 

area engineers. This unit is then divided giving definite zones of 

responsibility to each man. 
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The coordinator is responsible for moving large equipment and 

materials to the unit just prior to the turnaround. Where 

considerable amounts of material such as prefabricated piping are 

required during large turnarounds, a ground area is marked off to 

correspond to the different areas of the unit. For example, all 

material in the ground area marked six will be used on the pat of 

the unit that is designated as area six for turnaround purposes 

2.11.3 Safety 

The safety department works closely with operating and 

maintenance personnel in the initial stages of the turnaround 

planning. During this preliminary work, the blind lists are 

rechecked for accuracy. Trouble spots on the unit are analyzed from 

the safety viewpoint and plans are made to correct any hazards that 

may exist on the unit. Experience and records are invaluable in 

determining the safety requirements for the turnaround. 

As early as possible in the initial stages of the shutdown, the 

maintenance force starts installing blinds. It is important that the 

safety inspectors work closely with the first line foreman in this 

operation in order to prevent costly mistakes both in men and 

equipment. 
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As the turnaround is completed and the unit is started up, the 

safety group observes the startup. They watch for anything which 

needs correcting such as leaking flanges, open drain cocks, loose 

bolts in critical spots, etc. After the turnaround, the safety group 

prepares their portion of the turnaround report. The turnaround 

report is prepared under the direction of the turnaround supervisor 

and, among other things, presents a comparison of actual versus 

estimated man hour requirement, actual versus estimated 

downtime, costs, explanation for overtime, suggested changes and 

improvement. 

2.11. 4 Communication 

Mechanical means of communication are all provided for the 

purpose of facilitating the communications necessary to enable the 

turnaround organization to function smoothly and most efficiently. 

Good communications promotes thorough understanding, high 

interest and morale throughout the organization, and aid materially 

in accomplishing the goals which has been established. Such 

mechanical means of communication are sound powered telephone, 

microphone, radios and public address system. 
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2.12 SUCCESSFUL WELDING AND MAINTENANCE 

Klob (2005), he opined that maintenance brings many diversified 

welding problems. Under services conditions, metals wear, corrode, 

erode and fail in numerous other ways. He further pointed out that 

many times a welder is called upon to repair this damage so that a 

badly needed plant or machine can be put back in operation. He 

said that when each job arises there are some fundamental 

questions that should be answered to assure a successful welding 

job. What is the base metal to be welded? Does the thickness or 

geometry of the part present any problems? What size and type of 

welding electrode or filter metal should be used? 

What is the base metal to be welded? : Klob (2005), said it is very 

important to keep accurate material records of the a metal in your 

plant that may some day require welding. He said that this record 

can best be obtained at the time equipment is purchased or built. It 

is of three broad classifications such as stainless steel, brass, 

aluminum or steel alloy practically all of these metals can be welded 

if their composition is known, but can cause considerable difficulty 

if a guess is made as to the material being welded. For example, 

occasion might arise requiring a repair weld on a part known only 
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as stainless steel. It could be any one of many types, varying from a 

readily weld able material like type 304 (18 chrome 8 nickel) to a 

difficult to weld, air hard enable material like type 420 (12 chrome 

over 15 carbon). There are a few simple tests, however, that can 

provide an idea of the metal composition. 

Observation of the shape, weight, color and scale or rust formation 

on a part gives the first clues as to composition. By shape, one can 

differentiate between castings, forgings etc. By weight, one can 

differentiate light materials such as aluminum and magnesium and 

the iron and steel materials. Color characterizes most copper base 

alloys. Scale and rust formation segregate the plain carbon or low 

alloy steels from the stainless types. 

Spark testing can often be helpful. Iron base or ferrous materials 

throw off characteristic spark stream when held against grinding 

wheel, while the non-ferrous materials such as aluminum, copper, 

and nickel base do not yield any appreciable spark. 

Magnet helps in identification, by separating materials into three 

groups: 

Groups one — strongly magnetic 
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1. Carbon and low Alloy steel 

2. Wrought iron 

3. Cast iron 

4. Pure Nickel 

5. Stainless iron (under 17% chrome) Groups two — Slightly 

magnetic 

I. Stainless steel (18 -8 Types when cold worked) 

2. Monel (Copper-nickel alloy) 

3. High nickel Alloys Groups three — Non magnetic 

I. Stainless steel (18— 8 Typed annealed) 

2. Copper Base Alloys 

3. Aluminum Bas Alloys 

4. Zinc Base Alloys 

A metric acid spot test is another way to get some idea of 

composition. A drop will not affect stainless steel or stainless iron 
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but will produce a green or blue — green color with copper-nickel 

and a brown color with low carbon steels. 

Chisel testing is frequently used to determine if a part is made of 

gray cast iron, malleable iron, or steel. 

2.12.1 Does thickness present any problem? 

Even with easy-to-weld materials, such as low carbon steel, 

problems arise when the part become too thick or too thin. In 

depositing heavy welds (over % inch thick) preheating and stress 

relieving becomes desirable. In welding light gage sheet steel, 

burning through becomes a problem. It is a good practice to review 

carefully work that is over % inch thick or under 3/32 inch, rather 

than leaving the problems completely to the welder. The geometry of 

a welding joint design can have considerable bearing on the success 

of the job. As a general rule, the type of joint most desired is the 

area that will permit satisfactory welding at a minimum cost. Pipe 

under % inch in thickness are greater than % inch, it is welded with 

a U bevel. It requires more considerable time to weld. 
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2.12.2 Size and Types of Electrode 

The America welding society identifies mild steel electrodes for 

electric arc welding as E6Oxx. E means arc welding electrode, 60 

represents 60,000 pounds-per-squarer-inch minimum tensile 

strength of as-deposited weld metal, and the third digit, shown only 

as X, designates the position in which the electrode is suitable to 

weld. The fourth digit tells the power supply required, penetration, 

type of arc, and weld quality. 

There are 13 coated mild steel electrodes carrying AWS 

classifications; they are E6010 — 11 — 12 — 13 — 14 — 15 — 16 

— 18—20—24—27—28 and 30. 

E6010 electrodes are the most popular in maintenance work. They 

are for use with direct current and reverse polarity only. The arc is 

forceful and deeply penetrating, and that is a key feature in 

maintenance work. Other electrodes are not relevant to this study. 

2.13 STRESS RELIEVE FIELD WELDS BY COMBUSTION 

This is a new method of reducing the burden of field welds. 

According to him you simply wrap the material plus insulation 

around a weld to be stress relieved, light it with a match and walk 
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away. The annealing temperature is automatically controlled by the 

burning process. 

The combustible material consists primarily of aluminum powder, 

metal oxides, refractory materials and binder which are formed into 

half cylinders corresponding to the pipe size being stress-relieved. 

2.13.1 Disadvantages of Controlled Combustion Stress    
Relieving 

1) There is increase in the air freight cost which offset the savings 

gained. 

2) To maintain a reasonable supply of kits for normal field 

maintenance stress-relieving requires a fairly large storage area 

which must be protected from the weather, and this causes too 

much delay in delivery time. 

3) It requires an enormous kit to stress-relieve a simple butt weld, 

and this increase cost and brings about delay. 

2.13.2 Advantages of Controlled Combustion Stress- 
relieving 

1) The combustion method is adaptable to complex stress relieving 

jobs such as elbows, tees, valves etc. 
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2) The combustible material requires a torch temperature of nearly 

2000°F for ignition. Therefore it is reasonably safe to store the 

material and not create a five hazard. 

3) For a large number of welds, the controlled combustion method 

can be much more economical. 

2.14 STRESS RELIEVE FIELD WELDS BY ELECTRICAL 
RESISTANCE 

Keough (2005), said one of the simplest and most accurately 

controlled methods for stress relieving pipe welds is the electric 

resistance heating element, operating on DC current from a welding 

machine. 

2.14.1 Stress Relieve 

Stress becomes necessary wherever a weld, in cooling from the 

molten to the solid state, is restrained in its contraction by 

surrounding metal to such an extent that it creates within itself and 

the adjacent metal, a residual stress which exceeds the safe strain 

limits of the material. 

2.14.2 Where and why to Stress Relieve 

Keough (2005), said that in the case of ordinary carbon steel, the 

theory of thermal stress relief is to raise the metal temperature to a 
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point at which the yield strength and modulus of elasticity of the 

metal is greatly reduced, and to hold the welded area at this 

temperature for a period of time sufficient to allow the residual 

stresses in the weld to relieve themselves by plastic flow of the 

metal. The residual stresses in the weld will thereby reduce to value 

below the range of the yield strength of the steel corresponding to 

the temperature at which the stress relief is carried out. Maximum 

temperature must not enter the critical range of the steel at which 

transformation begins. 

2.15 TIPS ON TURNAROUND VENTILATION 

Work done inside process equipment often causes serious health 

problems through the presence of toxic or initiating material. This is 

especially true when welding; torch cutting and related jobs are 

done in these confined work places. Through careful study, ESSO 

Research and Engineering Company, has come up with the 

following 11 tips for turnaround ventilation. 

1. Encourage field supervisors, foremen and crews to take the time 

to ventilate enclosed work spaces. 

2. Use exhausts air-flow techniques when possible. 
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3. Seal exhausters to avoid “short-circuiting” by mounting them on 

plywood blanks shaped to fit manhole. 

4. Whenever possible, avoid placing ventilators on opening needed 

for access or material-handling. 

5. Down-flow air patterns are usually better for torch cutting and 

down head welding. For overhead welding, up-flow systems get the 

nod. 

6. When nozzle welding, try to hold off flanging up the line until 

continuous welding of nozzle is complete. 

7. Air-driven ventilators of the ejector types are effective as exhaust 

devices, and should have periodic maintenance and flow rate 

checks 

8. Tandem work (in which several welding jobs are going on at once, 

at different levels of a tower) makes fume control more difficult. 

9. If heat load is severe, it is sometimes helpful to use cooled air as 

supply of “push-pull” ventilation set-up. 

10. - Include ventilation in pre-turnaround planning session topics. 
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11. Designers and detailers-keep ventilation and materials handling 

in mind if possible, when laying out vessel openings and side 

streams. 

2. 16 CRITICAL PATH SCHEDULING 

Critical path method enables petroleum refinery to reduce its 

turnaround time by 10 to 20 percent below the average times 

required over the previous 25 years — with no increase in cost. 

Critical Path Method (CPM) enables the refinery manager to see the 

entire project as an entity. ESSO Research and Engineering 

Company outlines that critical jobs are pinpointed, and then attract 

management attention and can be expedited with overtime or any 

other techniques management chooses. CPM enables a manager 

first to plan, then to schedule, and thereafter to control a project 

most efficiently. The manager is in a position to expedite the project 

judiciously and to apply additional resources only when and where 

they are needed.  

Management of a growing number of companies has turned to the 

critical-path method during the past few years to help solve one of 

the most important problems, confronting a firm — planning and 

controlling a project. CPM enables the project managers to see the 
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project in the round, to consider the relationship each activity has 

to the project and to focus his attention on the relatively few jobs 

that are really critical. 
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                             CHAPTER THREE 

                     RESEARCH METHODOLOGY 

3.1 RESEARCH DESIGN. 

Udeze (2005), contend that research design is the plan or sketch for 

carrying out a research. He further pointed out that it is how to 

handle a complete research with an emphasis on data, source, 

collection technique, analysis and interpretation called for, in a 

scientific research project. 

It implies that research design refers to the procedures, methods 

and actions employed to develop a research. 

The three common types of research design are 

(i) The Historical method or Exploration research 

(ii) The Descriptive Research 

(iii) The Experimental Research Design, which is also called causal 

research. 

Descriptive Research or Exploratory Research is the one employed 

in this research: 
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(i) It deals with an accurate description of the conditions, variables 

in the issue being investigated. 

(ii) Develop new scientific tools, concept and theories which would 

facilitate reliable and valid study of human behaviour.  

(iii) Analyze their sequence, inter-relationship and causal 

explanations.    

3.2 SOURCES OF DATA COLLECTION/CHARACTERISTICS OF                     

THE POPULATION 

The data for this research work were obtained from two sources: 

(i) The primary source; and  

(ii) The secondary source. 

The primary data were collected from personal interviews with some 

staff of NNPC. Survey questionnaire was used in the Nigeria 

refineries to get the view of the top, middle and low level staff of 

those refineries. 

Secondary data were gathered from review of both published and 

unpublished journals and books. 



62 
 

The population (N) of this study is made up of engineers, 

accountants, and administration staff of NNPC Refinery Port 

Harcourt put at about 360 (NNPC Update, 2010).   

3.3 SAMPLE SIZE FOR THE STUDY  

The Port Harcourt refineries were the major focus where our sample 

was taken. The sample (n) is 66. This means that one staff in every 

five was included in the interview. Where the research is restrained 

by shear size of the population and where a complete enumeration 

is not possible, there is the need for sampling.  

 Sampling is the process of selecting a group of objects (i.e. persons, 

households, factories, etc) from a population for study for the 

purpose of making generalization about the population from which 

the sample has been drawn. 

The maxim that the larger the sample size representation the better 

the characteristics, is bound to be adequately represented and more 

authentic from the findings to be discovered and internationally 

accepted. 
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To achieve the above, the research followed the principle of random 

sampling. Random sampling is a process in which every individual 

in the target population has equal chance of being selected into the 

sample of the study. As this study was focused mainly on Port 

Harcourt refinery and some special class of individuals, probability 

sampling technique was employed in the research study because it 

provides us with reliable estimates of the unknown value we wish to 

study. 

3.4 SAMPLING DESIGN AND PROCEDURES  

Sampling is the process of selecting a group of objects (i.e. persons, 

households, factories, etc) from a population for study for the 

purpose of making generalization about the population from which 

the sample has been drawn (Onwumere, 2005). 

Sampling method was divided in two categories: 

(I) Probability Sampling (Simple Random Sampling) 

(ii) Non- probability Sampling (Haphazard) 

Probability sampling is a sampling procedure in which every unit of 

the universe is given an equal chance of being included in the 
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sample. Non-probability sampling on the other hand is a sampling 

procedure where units are selected by some non-random process. 

Probability sampling technique was employed in this research study 

because it provided us with reliable estimates of the unknown value 

we wish to study. 

3.5 DATA COLLECTION INSTRUMENT AND METHOD OF 

ADMINISTRATION. 

This section is about the instruments and administration of data 

collection. 

3.5.1 Written questionnaire 

This is a method of data collection by presenting question to be 

answered by respondent. The primary aim is to write a clear, simple 

and understandable questionnaire such that the least educated 

respondent must understand what he/she is called for, so as to give 

his/her view on the issue addressed. In this research study, the 

questionnaire was designed mainly for important officers in the 

various units of the refinery industries and NNPC which include: 
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Higher Personnel Officers, Engineers is in the maintenance and 

power units, contractors, consultants and accountants. 

This is because these are the set of people who can give valid 

information on the topic in question. However, to avoid bias, great 

care was taken in the entire process. 

Questions were designed in the questionnaire to give room for 

categories of response. This helped the respondent to answer freely 

by choosing from the alternatives provided. The questions, of 

course, were designed in line with the aim of the study. Likert’s five 

point scale model was used in the designing of the questionnaire. 

Using this model, responses to questions in the questionnaire are 

scored as follows: 

Strongly agree----------------------- 5 points 

Agree ----------------------------------4 points 

Neutral --------------------------------- 3 points 

Disagree -------------------------------  2 points 

Strongly Disagree _____________      1 point 

The constructions of the questionnaire took the following steps: 
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(I) Information needed are determined. 

(ii) Respondents of interest are found. 

(iii) Decisions on how the questions be phrased were taken. 

(iv) Decisions on response format were taken. 

(v) Decisions on the sequence of the questions were also taken. 

Finally, some questions that could not be standardized were asked 

during personal interview. 

3.5.2 Interview 

This is another method of data collection used in this research 

study. It involves questioning orally one or more respondents. What 

was used was face-to4ace soliciting of responses from respondents. 

The following advantages of using the technique were noticed: 

(I) There were more responses from this technique than from 

written questionnaire; 

(ii) All items in the question were answered, by explaining difficult 

ones. 
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(iii) Visits were arranged at time convenient to the informants, and 

good response was achieved. 

(iv) The validity of the respondent’s answers to the questions was 

assessed very well. 

3.6 METHOD OF DATA ANALYSIS/PROCEDURES FOR 

PROCESSING COLLECTED DATA 

Greater scientific studies have moved towards discovering and 

measuring types of relationship between variables, and predicting 

the values of a variable from some functional relationship. The 

statistical methods used in discovering and measuring this type of 

quantitative functional relationship between associated variables 

are called techniques of regression and correlation. 

Regression analysis is a statistical tool which helps to predict one 

variable from the other variable or variables on the basis of 

assumed nature of the relationship between the variables. The 

variable being predicted is usually known as the dependent or 

unknown variable, because its values are dependent on the values 

of other variable(s) called independent variable. He further indicated 

that the dependent variable is a function of the independent 
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variable(s). The relationship is usually represented by the following 

equation. 

Yi = a0 + a1 X1 + ei…………………………… (i) 

Where Y, = dependent variable 

X = independent variable 

e = the random term or stochastic term 

a0, a, = unknown parameters to be estimated 

He said also that these variable involved are assumed to be 

quantitative and continuous 

In equation (i) above the dependent viable ‘f is relating to only one 

independent variable X1, hence it is called simple regression. But 

from the following equation the dependent variable Y, is relating to 

more than one available, i.e. X1 and X2 hence called multiple 

regression. 

Therefore, multiple regression measures the relationship that exists 

between two or more variables, it helps to understand the 

complexity of the interactions or relationships between a given 
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dependent variable and two or more independent viable in a 

regression function. 

The value of X is not a random variable, it is assumed that its 

values can be chosen by the analyst and can be measured to 

whatever degree of accuracy he desires. 

Correlation Analysis is the techniques used in measuring the 

closeness of the relationship between variables or among variables.  

A high degree of correlation does not indicate a cause and effect 

relationships between variables. He further noted that correlation 

between X and Y can be estimated regardless of whether X affects Y 

or vice — versa, both affect each other, neither affects the other, but 

move together because some third variables influences both. The 

degree of the relationship between two variables is called simple 

correlation, while the degree of the relationship connecting three or 

more variables is called multiple-correlation. 

 

Multiple regressions and correlation analysis were used in 

analyzing the data and test of statistical hypothesis. The 

hypotheses were tested at 5% level of significance.  Greater 
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scientific studies have moved towards discovering and predicting 

the values of a variable from some functional relationship. The 

statistical method used in discovering and measuring this type of 

quantitative functional relationship between associated variables is 

called techniques of regression and correlation. 

Regression analysis is a statistical tool which helps to predict one 

variable from the other variable or variables on the basis of 

assumed nature of the relationship between the variables. The 

variable being predicted is usually known as the dependent or 

unknown variable, because its values are dependent on the values 

of other variable(s) called independent variable. The relationship is 

usually represented by the following equation. 

        Yi = a + b1 X1 + ei ……………(i) 

where Yi =  Dependent variable ( which in this study is the 

poor performance of the refinery)  

X= independent variables (which in this study are  

(i) The mismanagement of fund  

(ii) Pipeline vandalism  
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(iii) Capacity loss 

a = the point at which the trend line intercept Y-axis or the 

dependent variables and the explanatory variables  

b= the rate of change, that is the slope of the trend line or the 

rate which the efficiency of refinery declines with the explanatory 

variables. 

ei= the error component of the model. Furthermore, the mean of 

Y may very well decrease linearly with the explanatory variable X; 

then, the equation of the regression of Y on X is 

E (y) = a + b ……………………. (ii)  

Although the relationship between X and Y is/may not be a 

perfect or an exact one, it (the relationship) is approximated by 

the linear equation: 

Yi = a + b1X1 ……………………(iii) 

Where Y1 represents the completed values of Y, and a1 and b1 are 

estimates of the regression coefficients (a and b)  

The difference between them is Yi- a-b1X1 
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It follows therefore that the quantity to be minimized is n (Y1-a-

b1X1)2………………..(iv)   

Where n= number of observations, that is, each of these quantities 

is squared and their total is minimized to determine a1 and b1 

which must be solved simultaneously to know the estimates. 

These equations are called the normal equations. 

Y= na + b X  

YX= aX + b X2 ………………..(v)  

Thus we can arrive at:  
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Hypotheses testing for statistical significance was done to 

ascertain that a significant explanatory relationship exists between 

x and y (the independent and the dependent variables). This is 

because a particular sample may indicate a relationship even when 

one exists by pure chance. This study is finding the relationship 
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between the inefficiency of Nigeria refineries and the 

mismanagement of fund meant for TAM, capacity loss and pipeline 

vandalism. Therefore, regression analysis was applied to test the 

postulated hypothesis.  

With the use of t- test statistics, 

Where t =  21

2

r

n


  

Hypothesis were accepted or rejected. 

(The t-distribution is used here because n is less than 30 for the 

purpose of this work, acceptability and reliability. 

To test Hypothesis, the following in set up, that in  

H0 =0 

H1 >0 

The above test is done at 5% or 0.05 level of significance. Our 

critical value of t is 0.05 (n-2) 

DECISION RULE 

We accept H0 if Fcal < Ftab i.e. tcal < ttab. Otherwise, reject.  
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CHAPTER FOUR 

 DATA ANALYSIS AND INTERPRETATION  

4.1 A BRIEF INTRODUCTION OF THE CHAPTER  

In the chapter, primary data collected for the research were 

presented and analyzed with the use of tabular illustrations. 

Frequency and percentages were also adopted to facilitate easy 

comparison of respondents’ Responses.  

This research work analyzed the relationship between the poor 

performance of the Nigeria oil refineries and the explanatory 

variables, which include: Diversion of fund meant for TAM, Capacity 

loss and Pipeline vandalism. 

4.2 ANALYSIS OF THE BIODATA OF THE RESPONDENTS.  

 Table 4.1: Summary of Gender of Respondents  

 

 

 

 

Source: Field Data 

Gender  Frequency  Percentage  

Male  54 81.82 

Female  12 81.18 

Total  66 100 
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Table 4.1 to 4.7 described the bio-data of the respondents. The 

table shows that 54 respondents which are 81.82% of the total 

respondents are males while the remaining respondents i.e. 12 or 

18 are females. In totality, 66 respondents were found valid in 

response to the subject in question. The relevance of this to the 

study is to ensure that we maintain gender sensitivity in national 

issues of performance by the nation’s oil industry.  

 

 

 

 

 

 

 

 

 

 

 

Table 4.2 describes the qualification of respondents, while 40.91% 

of the respondents are M.Sc holders, 34.85% are B.Sc holders. 

13.64% of the assessed people are in the rank of Ph.D and 10.60% 
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respondents made their various contributions. The respondents’ 

qualifications give validity to the quality of response obtained by the 

researcher. A highly qualified staff is expected to have a better 

knowledge of the companies’ performance, operations and 

problems.  
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In table 4.3, the job titles of respondents are described. It was 

found that 37.88% are engineers, 28.79% are personnel/Admin 

officer, 12.12% are contractor, and 7.58% are consultants. And 

13.63% are accountants. These categories made up the total valid 

respondents. The categories of staff are also assumed to have some 

influence on the level of judgments in the interview.  
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Table 4.5 revealed the responses from the units of the organization. 

Majority of the responses which is about 31.82% came from the 

maintenance unit 25.76% emerged from power/engineering unit, 

24.24% and 10.60% are from personnel and accounting units 

respectively. Only 7.58% are from store/supply unit. This is 

justified by the reason that staffs of the company know the reasons 

why the refinery is not performing as seen from their view point. 
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The table above determined the length of service of the respondents. 

It showed that 31.82% have served the industries for 21 to 25 

years. 10.60% have served for maximum of 20 years. 7.58% and 

4.55% have served for a maximum of 15 and 10 years respectively 

while only 1.52% has served between 1 to 5 years. The length of 

service of staff shows experience and it is going to add value to the 

quality of result or outcome of the study. 
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4.3 PRESENTATION AND ANALYSIS OF DATA (QUESTIONNAIRE) 

Referring to chapter three, on how the questionnaire was designed, 

questions were designed in the form of statement in the 

questionnaire to give room for categories of response. This helped 

the respondent to answer freely by choosing from the alternatives 

provided. The questions, of course, were designed in line with the 

aim of the study. Likert’s five point scale model was used in the 

designing and analysis of the questionnaire. It was expressed in 

percentage and used to determine the effect of the independent 

variable (X) on the dependent variable (Y). The questionnaire was 

presented in a tabular form discussed.  
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From the table above, 31.82% strongly agreed that lack of 

commitment and dedication contributed to the failure of the fact. 

While a total of 13.64% did not believe in the statement above, only 

1.52% is indecisive. The result of the table revealed that lack of 

commitment dedication is a fact in the failure of the refineries  
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Table 4.9 illustrated the influence of political and ethnic sentiment 

in the refineries. While 43.94% agreed that it caused problem to the 

refineries, 22.73% strongly believed that it is a problem. A total of 

30.30% said no, that it did not affect the refineries. 3.30% are 

indecisive. Table showed that majority agreed that sentiment is a 

problem to the refineries. 
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From the table 4.10, 37 or 56% and 13 or 19.70% are in 

disagreement that, mismanagement of fund meant for TAM has 

nothing to do with the failure of the refineries; 7 or 10.6% and 5 or 

7.58% agreed that mismanagement of fund meant for TAM has 

nothing to do with the failure of the refineries. Only 40 or 6.60% are 

neutral. It showed that majority believed that mismanagement of 

fund meant for TAM contributed to the failure of the refineries. 

From the table above, 41 or 62.12% believe that Niger Delta crisis 

was responsible for the closure of the Warri and Kaduna refineries 

 



84 
 

sometimes in the past. 20 or 30.30% strongly agreed to that point. 

Only 3 or 4.55% Disagreed 2 or 3.03% did no neither agreed with 

them nor disagreed. The table revealed generally that the crisis was 

a problem to the two refineries. 
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Table 4.12 indicated that 31 or 46.96% of the total respondents 

strongly agreed that lack of resources for maintenance is one of the 

factors that caused the failure the refineries. 29 or 43.94 % of the 

respondents just agreed to that point, only 6 or 9% of the total 

respondents said no that lack of resources did not cause any 

problem. The implication is that the general opinion believed that 

lack of resources for maintenance helped in the failure of the 

refineries. 
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Table 4.13 the above table revealed that 51 or 77.27 strongly agreed 

that technical experts are highly necessary in the maintenance of 

the refineries. While 15 or 22.73% agreed to that fact, nobody was 

in disagreement. The implication is that technical experts are highly 

important in the refineries maintenance. 
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Table 4.14 illustrates the effect of fire incidents in the refineries. It 

showed that only 1 or 1.52% of the assessed people agreed that fire 

incidents in the refineries did not in any way cause the refineries 

failure. But a total of 62 or 93.93% are in disagreement with the 

point above. They maintained that fire incidents contributed to the 

refineries failure 3 or 4.55% of the respondents did not say 

anything. This means, there is no doubt that the failure of the 

refineries 
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In table 4.15, 53 or 80.30% believed strongly that power failure 

caused enormous damage in the oil industry, while 11 or 16.67% 

just agreed with the point. Only 2 or 3.03% disagreed. Therefore, it 

was an established fact that power failure caused enormous 

damage in the oil industry. 
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Table 4.16 the table above illustrates the view of the respondents on 

the lack of transparency on the dealings of the refineries 

privatization by top government officials. A total of 47 or 70.21% 

agreed that lack of transparency in the privatization of the refineries 

was a problem to the refineries, while a total of 9 or 13.64% 

disagreed. 10 or 15.5% are indecisive. Therefore, it indicated that 

majority believed that lack of transparency in the privatization was 

also a problem to the refineries. 
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From table 4.17, 43 or 65.15% of the assessed people disagreed 

that sabotage and lack of mandatory TAM is a welcome 

development in the refineries. Also 13 or 19.69% of the respondents 

strongly disagreed with the point. Only a total of 7 or10.61% of the 

respondents agreed that the point holds 3 or 4.55% did not 

comment on the issue. It was concluded from the table that 

sabotage and lack of mandatory TAM is not a good development in 

the refineries.  
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In considering the effect of illegal traders and Bunkers in Nigeria oil 

sector, it was gathered that only 1 or 1.53% of the respondents were 

agreeing strongly that illegal bunkers and traders should be 

encouraged in the oil sector. 6 or 9.09% agreed that it should be 

encouraged. 4 or 6.06 were indecisive. While a total of 41 or 62.12% 

disagreed and maintained that it should be discouraged completely 

in Nigeria oil sector. It is therefore concluded that illegal traders and 

bunkers are not a welcome development in Nigeria oil sector. 
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 From the table above, 12 or 18.18 strongly agreed that poor 

internal staff relation is a factor that militated against the refineries 

performance. 21 or 31.82% of the respondent agreed with that 

point, while 19 or 28.78%  disagreed and said it did not cause any 

poor performance 11 or 16.67% disagreed strongly and maintained 

that poor internal staff relation did not cause any poor 

performance. Only 3 or 4.55% were neutral. It was concluded that 

poor internal staff relation contributed to the poor performance of 

the refineries. 
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where: Y= Very poor total productivity   

   X1 = Mismanagement of fund meant for TAM (Question 5) 

   X2 = Capacity loss as a result of  

(i) Technical malfunction (Qu. 6) 
(ii) Fire incidents (Qu.7) 

X3 = Pipeline vandalism (Qu.4) 

X4= Poor Management (Qu.1, 2 & 3)   
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 4.4 INTERPRETATION OF RELATIONSHIP MODEL 

The relationship model indicates the existing relationship between 

the respondent’s assessment of the level of performance of the oil 

refineries, and the explanatory variables-Xl, X2, X3, and X4. The 

analysis revealed that the level of this joint relationship is 28.8% or 

R = 0.288. The coefficient of determination or R square is 0083 or 

8.3%. 

4.5 INTERPRETATION OF TESTS OF HYPOTHESIS. 
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HYPOTHESIS 1: 

The stated hypothesis represented by the relationship model (poor 

performance of the oil refineries is a function of the predictors Xl, 

X2, X3,and X4) and was tested using F calculated value 1.382, while 

the F value from the table is FO.05,4.61  = 2.51. Since Fcal < Ftab, we 

accept Ho and conclude that the claim is true at 5% significance 

level. 

HYPOTHESIS 2: 

The hypothesis that mismanagement of fund meant for turn Around 

Maintenance (TAM), i.e., X1 contributed to poor performance of the 

oil refineries was tested using t-test. The calculated value of t is 

1.298 and is less than tabulated “t” value t0.05,4 = 2.13. 

Therefore, we accept H0 and conclude that mismanagement of fund 

for Turn-Around Maintenance contributed to poor performance of 

oil refineries in Nigeria. 
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HYPOTHESIS 3: 

The claim that capacity loss (X2), is a major contributor to poor 

performance of the oil refineries using t-statistic was tested. The 

test revealed that calculated value of t = -2.072. Since this is lesser 

than the tabulated t = 3.18, we accept H0 as true and conclude that 

the test is significant. 

HYPOTHESIS 4: 

The hypothesis that pipeline vandalism is a factor in the failure of 

the oil refineries in Nigeria (X3), was tested using t-test. The test 

shows that calculated t is -0.523 while the tabulated t is 3.18. We 

accept the null hypothesis and conclude that the test is significant 

at 5%. 

4.6 DISCUSSION OF RESULTS 

The discussion centers on the results of the four tests of 

hypothesis, for the predictors X1, X2, X3 and X4. 

X1 has been defined as poor performance, due to mismanagement of 

fund meant for Turn-Around Maintenance (TAM) in the refineries. 
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The test (2) confirmed the claim at 95% confidence level. It is an 

endemic problem in the Nigerian system to the extent that 

corruption has continued to affect every facet of the society. 

Mismanagement of funds meant for Turn-Around Maintenance is 

corruption in high places, and it has continued to cripple 

government’s effort at increasing productivity in this sector. The 

result of this test therefore will help planners and policy makers to 

understand the problem better, and to find solution to it. 

X2 is the predictor on the claim that capacity loss is a major 

contribution to poor performance of the oil refineries (i.e. H03). This 

test also confirmed that capacity loss actually contributed largely to 

poor performance of there refineries capacity loss is an indication 

that the refineries are producing below proper or fair efficiency rate. 

The refineries are shut-down from time to time due to machine or 

equipment break down, pip-line vandalism, acts of sabotage by 

militant groups, lack of crude oil supply due to the activities of 

communities demanding better or fair treatment of their ecosystem. 

The cumulative loss in man-hour of work also translates to decline 

in output and subsequently, increases in cost of remuneration of 

redundant equipment and staff. There is loss as well due to 
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forfeiture of market share in sale of petroleum products locally and 

internationally X3 is the predictor called pipeline vandalism. The 

result of the test (4) also confirmed that the claim is true at 95% 

confidence interval. It is one of the vices by highly placed and 

syndicated Nigerians which have continued to cost our nation 

billions of naira annually. The act itself is sabotage and an attempt 

to enrich private pockets at the expense of the refineries, the federal 

government and the collective interest of the citizenry. Respite is 

now on the way of the oil sector, thanks to the effort of the Joint 

Task Force and the amnesty programme of the Umaru Yar’dua 

government. 

X4 is the variable defined as poor Management. The concept called 

Management is all-embracing and it is intrinsic for all organizations 

that are profit-oriented. Management is developed for the planning, 

organizing, motivation and control of both the financial, material 

and human resources of an organization, to meet the objectives of 

maximizing profit and minimizing cost. This means that 

management must be focused to make or realize the dreams of the 

owners of capital with a view to increasing their wealth. The 

management of the refineries seemed to have failed in their primary 
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objectives of effectively and efficiently combining the resources at 

their disposal hence the poor performance of this sector. 

Performance of management is measured using variables like 

profitability of these refineries failed in declaring profits and 

increasing production levels. These refineries have sunk so much 

fund and the efforts of the federal government have not been 

adequately rewarded as alternative plans were still being made to 

get the products from foreign markets for local consumption, 

usually involving subsidies funded by the government. This has 

spilled over to increase cost of living for the citizens of this country 

and has brought consumers and labour movements at loggerhead 

with federal government on several occasions. The instability in 

prices of petroleum products especially during the Abacha and 

Obasanjo regimes were testimonies to this fact. 

The management of the petroleum industry could not handle the 

pricing of petroleum products adequately while the issue of 

distribution of the scares resources remained their greater 

drawback.  
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The study has revealed that there is interdependence by the 

predictors used for the various tests. The all contributed 

significantly to the result of the model in hypothesis (1) i.e. that 

poor performance of the refineries is due to a combination of all 

these variables namely Failed Turn-Around Maintenance, capacity 

less, pipeline vandalism, and poor management.  
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CHAPTER FIVE 

 RECOMMENDATION AND CONCLUSION 

5.1 SUMMARY OF FINDINGS 

Nigeria’s economy today is dependent on the success of the oil 

industry. Today, the revenue accruing to the Nigeria oil industries 

goes to private account instead of channeling it to maintain social 

and welfare programmes in the country such as free education, 

agriculture, housing, transportation and health care. 

The failure of Nigeria oil refineries did not therefore come by chance 

or as a result of natural phenomenon, instead it came as result of 

dishonesty, insincerity, lack of patriotism and lack of love for the 

fatherland. 

5.2 CONCLUSIONS 

It is evident and in our best interest that this country must adopt 

measures that would reasonably check the barrage of corruption in 

the Nigeria oil sector and the refineries in particular. One such 

measure includes: declaration of assets by all the directors of the oil 

sector and all the top government officials of the country and other 
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important stakeholders, so that if anything is observed in the 

contrary to what a public office colder or (public civil servant) 

should have, necessary prosecution should follow immediately. The 

research study examined critically the reason for the failure of 

Nigeria oil refineries and found out that it was purely as a result of 

unpatriotic, lack of commitment and dedication, no love for 

fatherland, dishonesty and insincerity that led to the ugly situation 

of the refineries. 

5.3 RECOMMENDATION: 

The research work has critically examined the problem of the 

Nigeria oil refineries and came up with the following 

recommendations. 

5.3.1 Small refineries 

The easiest way to solve the impasse is to encourage the building of 

small refineries all over the country. Because of the over-inflated 

cost of maintaining our bogus refineries, we should opt for small 

refineries which are in vogue all over the world. Small refineries are 

cheaper and easier to maintain.  
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5.3.2 Transparency of Privatization 

I also agree with Alex Ogedengbe’s transparency of privatization 

process. He suggested the Eleme Petrochemical Company LTD 

(EPCL) model. EPCL was fully owned by NNPC on behalf of 

government up till August 2006. The original cost of the plant to the 

federal government in 1993 was $1 3billion. The EPCL is located at 

about 12km from PHRC. The problem of EPCL prior to its 

privatization was common in many respects to the Nigeria 

refineries. 

After the successful and apparently transparent tendering process 

was concluded in 2005, the best bidder, Indorama of Indonesia 

bought 75 percent of the company for $225million. 

The remaining equity is held as follows: 

NNPC……………………………….. 10% 

River State Government________ 10% 

Local Communities____________ 2.5% 

Staff and Workers…………............ 2.5% 
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Indorama took over the company and petrochemical complex in 

August 2006. Products sold after the first three months under 

private ownership was more than the quantity produced for the 

previous 28 months under the NNPC (government) ownership. The 

company is currently producing at 270,000 metric tons/yr (2001). 

SALES: the main products from EPCL are: 

(I) Polyethylene pellets 

(ii) Polypropylene pellets 

All products currently manufactured in Eleme plant are sold locally. The company 

has established new large warehouse in Lagos and Kano from where all its 

customers’ collect and pay for the products. 95 percent of Nigeria market demand 

is met by (EPCL) Indorama Ltd. 

CHANGE IN MANAGEMENT POLICIES AND PROCEDURES 

The total staff strength, and consequently the overhead cost have 

been reduced considerably. There have been major changes in the 

management. However, the most radical improvement is in the level 

of authority given to the managing director. The managing director 

is allowed to spend as necessary, to operate and maintain the plant 
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at any point in time the need arises. The approvals for major 

expenditures are obtained from the chairman in Indonesia by e-mail 

and telephone. 

Staffing: Indorama local recruitment and staffing policy have 

allayed the fears of the EPCL staff and Nigerian unions, which they 

perceived before privatization. In August 2006, as part of the 

agreement with B.P.E, 350 NNPC staff members were retained 

during a transition period to assist the new owner to start 

production, while new recruitment and trainings were embarked 

upon. EPCL Indorama recruited 1000 new Nigerian staff and 

brought in about 180 experienced staff from Indonesia. The new 

Nigeria staffs were trained by old NNPC staff and the Indonesian 

team. By the end of 2007, the NNPC staffs were reduced to 30. The 

Indonesia staff members also have been reduced to 140 and the 

process may continue as the new Nigeria staffs become more 

experienced. 

5.3.3 CONTRACT SCHEME 

Contract scheme approach was also recommended to the refinery. 

The government through the NNPC will appoint a competent firm to 
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manage the refineries for the government, under mutually agreed 

terms. This way, the NNPC would retain its 100 percent ownership.  

5.5 SUGGESTIONS FOR FURTHER STUDIES 

The research and development unit of the NNPC should be more 

involved on the need for proper policy decisions to undertake the 

refinery projects. This will help to reduce the shortage of crucial fuel 

product hence increasing the economic stability of the country. 

The standard criteria used in industry for measuring the 

performance of petroleum refineries should be on focus at all times. 

This ensures efficiency and free technical hitch. 

Further research has to be made extensively on the privatization of 

Nigeria Oil Company, notable NNPC since Federal Government had 

failed, largely, in the running of the affairs of her oil. This should 

not be swept under the carpet because Nigeria economy is largely 

dependent on her oil. 
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APPENDIX 1 

Federal University of Technology, 

Owerri, 

Nigeria. 

2 February, 2010. 
 

The Management /Staff, 

Port-Harcourt Oil Refineries, 

NNPC, 

Nigeria. 

Sir, 

REQUEST TO ANSWER QUESTIONNAIRE 

I am an MSC student of Federal University of Technology (FUTO) 
Owerri, Nigeria. I am using your industry as a case study on the 
failure of Nigeria oil refineries. 

I most sincerely request that you answer the sets of questions 
attached to enable me complete the programme with the University. 

Thanks for your co-operation 

Yours sincerely, 

 

NNADI CHUKWUDI 
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QUESTIONNAIRE FORM 

SECTION A 

(a) Sex: male [ ] female [ ] 

b. Qualification: HND [ ] BSC [ I MSC[ ] PHD [ I 

c. Job title: Engineer [ ] personnel administration [ ] 

Contractor[ I consultant [ I accountant [ ] 

d. Nature of organization: public [ ] contracting firm 

consultancy [ corporate [ ] 

e. Department units in the organization: Engineering[ I 

Personnel [] Maintenance [ ] Accounting [ ] 

Stores/supply [ ] 

f. The state you work: [ Kadnna [ I River [ ] 

Delta[ ] Enugu [ ] 

g. Length of service: 1-l5yrs [ ] 6-lOyrs [ ] 

11-1 5yrs[ ] I 6-2Oyrs [ ] 21 -25yrs [ ] 26-above [ ] 
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