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1. Introduction 
	
Petroleum	 derivate	 products	 play	 an	 important	 role	 in	 worldwide	 economies,	
creating	 a	 continuously	 increasing	 demand	 of	 oil.	 According	 to	 reports	 from	 the	
Organization	of	Petroleum	Exporting	Countries	(OPEC)	it	will	be	need	to	provide	an	
average	of	29.6	million	barrels	a	day	 in	2014.	 	Mexico	exported	around	2,547,000	
barrels	during	2012.		(Annual	statistical	Bulletin,	2013)	
	
Mexico	oil	 exports	are	 the	main	 income	of	 the	economy	and	having	as	a	principal	
importer	 the	 United	 States	 of	 America.	 	 Tremendous	 changes	 are	 affecting	 the	
performance	of	the	exploration	and	production	of	petroleum	industry.	In	one	hand,	
there	 are	 Political	 changes	 which	 are	 affecting	 the	 industry	 in	 Mexico,	 recently	
elected	president,	Enrique	Peña	Nieto	and	its	political	party,	are	proposing	to	move	
and	modify	constitutional	restrictions	against	foreign	involvement	in	the	oil	sector	
which	supposed	to	raise	oil	production	and	the	economic	growth	in	Mexico.	If	 it	 is	
accepted,	vast	deposits	in	the	onshore	of	north	Mexico,	which	contains	an	estimated	
amount	 of	 60	 billion	 barrels	 of	 oil,	 will	 be	 the	 focus	 of	 extraction	 since	 those	
reserves	are	hard	to	extract	but	with	the	increase	of	foreign	involvement	those	will	
be	feasible	to	extract	it.	
(Hill,	2013)	
	
In	 the	 other	 hand,	 insecurity	 due	 from	 drug	 cartels	 and	 related	 problems	 in	 the	
north	of	Mexico	has	 affected	 the	performance	 and	 the	exploration	works	 in	 those	
territories.		
	
Most	of	the	exploration	and	production	activities	 in	Mexico	are	performed	now	by	
contractors	 and	 not	 directly	 by	 Petróleos	 Mexicanos	 (PEMEX),	 the	 stated‐owned	
petroleum	company.		We	refer	to	activities	from	the	exploration,	transportation	and	
widespread	 use	 of	 petroleum	 that	 inevitably	 results	 in	 intentional	 and	 accidental	
releases	to	the	environment.		
	
In this thesis, we will conduct a case study of risk analysis for the oil and gas industry in 
North Mexico. Our report includes a qualitative analysis, which considers the most 
important risks involved when executing operations in the oil exploration and production 
area.  



 
 Therefore the target group of our thesis work will be developed for domestic contractors, 
i.e. small and medium size national companies in Mexico. Hereby in this thesis, we pick 
up one representative contractor- SOMI S. A. De C. V. (hereinafter referred as SOMI) as 
our study object. 
 
 

1.1 Background 

	
SOMI 
Since 1979 the company provides Oil Wells Drilling and maintenance related services 
related within the industry. At the same time SOMI has been manufacturing a wide range 
of products for the oil industry, including its own patented technology, which had 
improved oil operations by reducing consumption of spare parts, waste and downtimes 
through the development of new technologies. 
 
Nowadays the company has different service contracts in the north and south of Mexico. 
For this thesis purposes, the collected and presented data and analysis will be focused in 
pumping services for oil extraction in mature wells. 
	
PEMEX	(Mexican	Petroleum)	
	
PEMEX is the biggest company of Mexico and Latin America and during 2012, the 
average production of crude petroleum reached was located in two million 548 thousand 
barrels a day.   
  
PEMEX operates by the conduct of a Corporative Office and four Subsidiary entities; 
• PEMEX Exploration and Production 
• PEMEX Refining 
• PEMEX Gas and Basic Petrochemicals 
• PEMEX Petrochemical 
Part of his business plan for the coming years is to accomplish the following objectives: 
• Increase production of hydrocarbons 
• Reach an operative performance superior to the average of the industry in the 
transformation activities 
• Improve the environmental performance the viability of the business and the 
relation with communities 
• Guarantee a safe and reliable operation 
 
The executive version of PEMEX’s business plan (2010-2024) lists four factors that 
determining the equilibrium of PEMEX’s long-term sustainability, shown in the chart 
below. In this thesis, our study will focus in the area of Energy Security; risk assessment 
of oil spill during oil exploration, which will be the subject of our investigation by 
analyzing onshore oil spill case. 
 



 
Figure	1	PEMEX	business	plan	2010‐2014	(Petróleos Mexicanos and Subsidiary Entities, 2010-2014)	

 
 
As it is stated in this thesis title, the content will be developed within the area of risk 
management, defined by the International Organization for Standardization as follows: 
 
“It is the identification, assessment, and prioritization of risks (defined in ISO 31000 as 
the effect of uncertainty on objectives, whether positive or negative) followed by 
coordinated and economical application of resources to minimize, monitor, and control 
the probability and/or impact of unfortunate events [1] or to maximize the realization of 
opportunities.” (ISO, 2009) 
 
Through the development of this analysis, we will provide answers to the following 
questions: 
 What could go wrong and why? 
 What’s the probability to occur an oil spill? 
 Which and how serious will be the consequences of such event? 
 What can be done regarding to it? 

 

0.1.0 Goal 
Analyze a real oil spill case, occurred during 2011, through fact gathering and using some 
analysis methods for risk analysis. The aim is to identify the causes and failures of 
procedures when executing daily operations. Thus, to prevent or decrease occurrence 
frequency of oil spills events and to minimize its consequences and environmental 
damage. 



 
This thesis work will identify what kind of improvements or actions are needed 
concerning the management system or those mitigation risk measures that could prevent 
the occurrence of an oil spill.  
 
The presented results shall be used to improve or create an effective risk management 
plan to prevent the frequency of this type of events. Consequently, contractors would be 
able to get information for decision-making, key criteria or suggestions to improve their 
risk analysis plan which would focus in prevention and mitigation, through new 
technologies or procedures that might be applied. 
 
 

0.1.1 Scope:  

	
The analysis and proposals contained in this thesis work are limited to small and middle 
size companies in Mexico, which are hired for oil extraction by PEMEX.  
 
Therefore, SOMI will be our research object and all the results that came out from this 
thesis work belong to SOMI industries. 
 

0.1.2 Methodology 

In order to analyze the oil spill case .We will analyze the case by following the Risk 
management guidelines provided by ISO31000 and/or PMBOOK. The process involves a 
series of steps that must be carefully developed in order to keep on track and to overcome 
with useful information and results. (PMI, 2009) 
 
After determining the three risk analysis models, our work is planned as below, 
 
1. Risk Identification 

Identification of possible risks was done through Brainstorming and Delphi 1 
Techniques methods. Delphi includes the interviewing of experts or petroleum 
engineers which are supervisors of the oilfield operators and that are the owners of all 
those pumping and drilling wells projects in the North Region under SOMI contract 
and responsibility. 
 

2. Risk	categorization. 
	According to the level of impact and consequences, areas affected inside and outside 
the organization as well as to its frequency will categorize all risks. 
This is a step to create three different risk analysis models of HAZOP2, What-if3 and 

																																																								
1	Technique	that	allows	reaching	consensus	of	experts,	a	facilitator	applies	a	questionnaire	and	
responses	are	summarized	and	are	then	recirculate	for	further	comment.		(PMI,	2008)	
2	Hazard	and	Operability	Studies.	
3	Analysis	of	the	question:	What	If	represented	by	scenario	“X”	happens?	(PMBOK,	2008)	



FMEA4 in accordance with our study case. We will define each items should be included 
in the table, such as, risks, frequency, impact, measures, etc.  

 
3. Risk Evaluation 

After to develop the proposed analysis methods, we will have categorized the risks 
and the identified causes and effects regarding this type of oil spills, the purpose will 
be to compare the methods and finally identify those major risks. 
Based on the items in our model, we will give a detailed analysis to each risk one by 
one, and also find out the causes of risks. Evaluation will be based on preventive 
measures, contingency planning and alternative strategies to all risks. 
 

4. Risk Response 
At last, we will evaluate what will the best risks responses in order that SOMI be able 
to reduce the number of events and improve its current practices in those areas that 
needed.   

 
We will follow the above steps in three sections of Risk Matrix & Scatter Diagram, 
HAZOP and FMEA separately, so it is easier to compare and analyze different results 
from different models.  
 
 
Finally, once that we get to understand what happened, what caused and what fail during 
the process that lead to the oil spill, we will conduct and suggest to SOMI feasible risk 
response actions in order to avoid, transfer, mitigate or accept the risks.  
 

2. Present situation 
The oil industry is more concerned about the environment and working to reduce oil 
spills and therefore more strict norms and standards had been set up during last years.  
Some of the most extensively international standards used in the oil and gas industry are: 
ISO 14224:2006, IEC 61508 and IEC 61511. 
 
Reasons of oil spills may vary but according to experts “30% to 50% are either directly or 
indirectly caused by human error and 20% to 40% are caused by equipment failure or 
malfunction. The average cost of cleanup worldwide ranges from $40 to $400 per liter”.   
(Fingas, 2012) 
 
The highest oil production is located in the south of the country but the north region, is 
considerate as a mature cow of the business but which production rates has decreased 
with the time. For this reason, oldest and lower production oil wells has to be stimulated 
through different techniques in order to keep reaching the production rates quotas. A 
consequence of those activities is, frequent oil spills, whose treatments and risk responses 
occasionally fails, resulting in permanent and negative damages to the environment.  

																																																								
4	Analytical	procedure	in	which	potential	failure	mode	in	every	component	of	a	product	is	analyzed	
to	determined	its	effect	and	impact	on	reliability	of	that	component,	the	product	and/or	the	system.	



 
 
In the Poza Rica – Altamira field, there are a considerable number of areas and affected 
soils due to previous and recent oil spills in pipelines, discharge lines, etc. During the 
drilling of a large number of wells, areas such as the pump stations, Batteries Separation 
and Compression stations, are contaminated with oil and oily sludge, some of these areas 
and dams are considered as a liability to the Federal environmental Protection 
(PROFEPA) and the Department of environment and Natural Resources (SEMARNAT). 
 
 
 
The following image shows the fields areas that are subject to our analysis. 
 

 
Figure	2.	Mature	fields	North	Region	 (PEMEX, 2013) 

	
Currently, in compliance with the provisions of the General Law of Ecological Balance 
and Environmental Protection (LGEEPA), Regulation of the Law and Environmental 
Policy Pemex Exploration and Production, will be develop a program which objective is 
to reinstate to its original condition the areas that has been contaminated by 
hydrocarbons. 
 
In contract terms, regarding effective responses techniques to spills, procedures are not 
mentioned in detail but it mentions that contractors should take immediate action and to 
follow safety procedures according to the international accepted norms for instance, the   
American Petroleum Institute (API).  According to API; 

“Manual recovery is the most common method of shoreline cleanup, involving 
teams of workers using rakes, shovels and the like to pick up oil and debris. The oily 
materials are collected in buckets and drums for transfer to a processing station. 
Workers may also use suction hoses, pumps and vacuum trucks to recover spilled oil. 
While manual cleanup is a slow, painstaking process, it generates less waste than other 
techniques.”  (API, 2012) 



 
 
According to data gathered and archives this is indeed the most common executed 
method in Mexico   and it is part of contingencies action plan. It is responsibility of the 
contractors and PEMEX supervisors to report any oil spill event immediately.  
 
The contractors or responsible party have to respond and to cope with any claim and 
costs implied for a cleaning up. Also contractors will have to pay the corresponding 
penalties, which are calculated mainly and most frequently by the loss of production of 
oil and not for the environmental damage caused.  
 
Oils spill sizes are categorized as follows: 
 

 Small spills are <500 barrels (bbl: 1bbl = 42 gallons) 
 Large spills are ≥500 bbl  
 Very large spills are ≥ 120,000 bbl 
(NPA, 2005/01) 

 
 
Lack of statistical information and records can be detected for onshore activities, which 
makes difficult to estimate a probability of occurrence of an oil spill. Other international 
agencies can provide accurate information regarding historical data of oil spills onshore 
and its different areas, volume of oil spilled and environmental damaged register.  For 
this industry in Mexico it is feasible to find number of events and the total volume of oil 
spill during a year but no more details. 
  
American and Canadian International Development agencies database indicates that 
causes of small crude spills are: 

 Leaks 
 Faulty valves/ gauges 
 Vent discharges 
 Faulty connections 
 Rupture lines 
 Seal Failures 
 Human error 
 Explosions 

 
 
 
 
 
 
 
 



3. Theoretical Reflection of the problem area 
	
The purpose of this work will be to analyze one of these events, which even had a low 
impact are the most common and frequent negative events cases in this north region. 
 
The case 
 
During a normal operation day on June 2102, after starting the daily check up of the wells 
it was reported by one of the operators an oil spill. This oil well was operating with 
mechanical pumping equipment. There are 2 sensors in the equipment that are connected 
to a frequency, which sends a signal when the equipment stops working. This was not the 
case. The equipment was still working and giving the strokes per minute that was 
assigned. This kind of equipment is constantly monitored through sensors and frequency 
and a physical supervision is made at least 2 times per day.  In the previous night shift 
non-problem was reported or detected. Because of this a low to moderate volume of oil 
was poured in the surrounding area to the oil well, it is estimated around 8hrs. After been 
reported the personnel fixed the problem in around 3 hours, including the clean up of the 
area. After supervising the site the report notified that the event consisted only in oil 
sludge and there were not pollution from gas or other contaminants. Even though, the 
surrounding areas are used to feed livestock or for agricultural purposes, It was not 
estimated the volume of oil spill and the estimated affected area was around 45 m². After 
the inspection it was identified that the spill came from a leak in a discharge line. The 
downtime were for just for around 5 hours, which production amount lost is not 
representative to considerate a high level of severity regarding the business profitability. 
 
Consequences depend of the cause of the problem and can cause from intoxication of 
people or animals that lives in the surrounding areas causing their death till unusable 
agricultural soils or water sources. 
 
This kind of event is not one, which has catastrophic results but is not less important. The 
reason, is because frequents events like these happened in land oil fields and often they 
are not reported or documented for further follow up or soil recovery to optimal 
conditions due that are consider minor oil spill and impacts haven’t cause big loses or 
neighborhood safety. Meaning that most of the time there is a permanent damage in soils.  
 
This case is classified like small oil spill since less than 500 barrels and therefore, 
PEMEX supervisor of the contract agreed that after been performed the emergency 
response actions and to mitigate the hazardous situation follow by a total clean up the 
zone but wasn’t considered necessary to follow up the case neither to take future actions 
due to the event. 
 
The following pictures were taken before the cleaning up. 



 

 
During the supervision and while performing the corresponding response actions, 
personnel involved was checking the equipment and verifying if there was any 
malfunction. After confirmed that it wasn’t detected any problem, pipelines were checked 
and in which was founded a leak. 
 



 
 
Controls and follow ups in the exploration and production represent a problem since there 
is a lot of measures and suggested programs but still is visible a deficient system since is 
not complete database for statistics or events of oil spills reported onshore besides the 
annual report from PEMEX or may not be for public access. 
 
 
A second event occur just a few days after the previous mentioned above, the contractor 
mentioned that during this 2012 the frequency of oils pills increase and sometimes there 
were external factors the causes and which mainly relies on operator responsibility.  
 

 
 
 



 
 

 
 
Similar cases can be frequently find in newspapers, publications or local news, the 
following case were registered on 2nd of July,2011 and even do not belongs to SOMI 
contract or responsibility we would like to mention it because this is a frequent reality 
and a problem for all the subcontractors and it is an urgent need to start changing the 
situation in the north region , not only for the businesses but mainly to conserve in 
optimal conditions the enviroment as often wildlife and agricultural activities suffer the 
consequences of the oil pollution.  Even is not our primerly object to study this case, the 
results of this thesis work  would be also useful for other subcontractors that are coping 
with this situation and PEMEX as well since is the main responsible of subcontractors 
activities. 
 
 

 5 

																																																								
5	Photo	by	Redtampico,	Altamira	local	press.	(htt)		
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As stated in the news, municipality of Altamira was exposed to the oil spill generated 
more than 24 hours. Inhabitants of the area claimed that the leak was detected on Friday 
at noon; more than 24 hours elapse with the oil spill, into farmlands and even worse, to 
natural water channels that facilitated the transfer of contaminants to Altamira. 
 
In the press release, PEMEX recognized that it was necessary to suspend the operations, 
due to the oil leak, detected at kilometer 51, inside the ranch owned by Juan Manuel 
Sánchez Guerrero. 
 
Personal Note that PEMEX, installed booms in natural rivers formed by the recent rains, 
to avoid spreading the oil will continue, but the action was delayed because the field 
contamination and streams had already been generated, where even cattle was directly 
affected. The amount of oil spill remains unknown or hasn’t been publish as might still be 
consider as an ongoing estimation report. 
 

4. Fact Gathering 
	
SOMI perform exploration and production services in accordance to the operator 
(PEMEX) and international standards, mainly (API guidance).  As part of this, SOMI 
does have confirmed that its personnel have appropriate safety training and are aware of 
the safety and environmental requirements of the operator. In some cases, depending of 
what kind of work will be involved and executed in a well, it is necessary to request a 
special work permit to PEMEX safety department with time in ahead.   
 
The equipment and maintenance are keeping neat, clean and painted. Safety guards and 
signs are placed in every unit to protect it for humans, livestock, wildlife, etc. When 

																																																								
6	Photo	by	Redtampico,	Altamira	local	press	
	



needed drip pans are placed provided under equipment and storage containers potentially 
subject to minor leaks. 
	
Since	2010	operators	are	not	allowed	to	do	the	night	shift	or	checkups	 in	many	of	
the	 north	 region	 oilfields.	 Despite	 automation	 of	 many	 functions	 on	 equipment	
which	allows	remote	responses	and	actions,	 small	 robbery	also	affects	operations,	
since	some	people	often	are	trying	to	extract	materials	that	can	be	sale	later	on	such	
as	 batteries,	 hoses,	 cables	 and	 metals	 supplies.	 This	 external	 factors,	 minimizes	
prompt	responses	during	the	night	operations	having	as	a	consequence	decrement	
of	production	or	an	increase	of	risks	and	a	deficient	response	to	emergencies. 
 
As a result of those stimulations a severe change in pressures or water and sand values 
will affect the operation of the equipment, ending up in an oil spill. 
 
Leaks	and	spills	in	Mexico,	according	to	PEMEX	annual	report	for	2012	increased	in	
87%	comparing	to	2011.	The	number	of	oil	spills	events	was	251.	
The	total	volume	of	hydrocarbon	spilled	for	2012	was	3,623	barrels	and	3,146	was	
the	volume	recovered	of	oil‐water	waste.	The	total	amount	of	contaminated	areas	at	
the	end	of	the	year	was	1,023.2	ha	(10,232	km2).			
(PEMEX	annual	report	2012)	
	
	

	
	
Figure	3.	Information	extracted	from	PEMEX	annual	reports.	

	



	
Figure	4.	Causes	of	spills,	used	information	from	2012	PEMEX	annual	report.	

	
As it is shown in the graphic the most representative percentages are due to corrosion but 
21 oil spills were caused by vandalism (cuts with saws, valve openings, and illegal 
connections). 
 
Operators daily monitor wells, each operator has a gauge to be aware of the pressures of 
the different wells. A normal pressure to continue operating this type of well varies from 
5 to 15Kg. If this range is overpass but in a range from 15 to 25 kg, it is considered as a 
high pressure, when this occurs a dewaxing method is applied which fluid enhancer in 
order to decrease backpressure. 
 
When any well reach a pressure of 30kg or more, it is necessary to force to stop the 
equipment to avoid spills and the well will be monitored to ensure that optimal operation 
condition exist to restart the unit. High pressures lead to spills that might be originated in 
the stuffing box as this is the weakest part of the valves tree.  
 
The operator reports to operations supervisor when exist a well operating on high 
pressure and wait for specific instructions, often wells will be out of operation to prevent 
leakages. 
 

 

 
	



5. Description of Fieldwork 
	
First in our discussion we thought the reason of oil spill accident comes from technical 
failure or manual operation as we can see, but then with further study, we found out 
potential problem from management and cooperation is also a significant reason in our 
case. Furthermore, similar problems can happen to other contractors of PEMEX as well. 
 
In the end, we will give an analysis summary to SOMI in order to be considerate and if 
it’s accepted by managerial and operative entities inside of the organization. It will be 
necessary to improve currents plan and performed processes, as well as to  set necessary 
measures, which  will be reflected by the none or minimum occurrence of oil spill events. 
 
The developed information and analysis could also be applied to other contractors who 
have similar problems in their businesses and that often can be found on press. 
 

6. Analysis of data and Information 
	
The case analysis starting point is a Root- cause analysis, which will guide us through the 
causes and consequences that lead the event. Therefore to detect the major number of 
risks or causes oil spills or leaks will be feasible. An important part of this process was 
data gathering about the event, identifying the processes and responsible people of each 
area or activities for a better understanding in order to develop preventive measures or 
improvements in the current processes or methods of SOMI.  
 
 

 



Root‐	Cause	Analysis	Diagram	1	

	
Based on our analysis and technical research to the oil spill accident from SOMI, as 
introduced in the previous chapters, we have identified the risk that may outcome and 
then were classified into three categories as follows: management, technical and 
operational fields. 
 
Management Risks 
Number Risk description Severity Frequency Risk 

Value 
R1 A deficient supervision offshore / inshore. 3 3 9 
R2 Ambiguous laws and regulations. 2 1 2 
R3 Lack of a risk management plan or procedures 

manual from the subcontractors. 
4 3 12 

R4 Different practices and criteria instead 
homogeneous and best practices. 

2 3 6 

R5 Inefficient or lack of training, and measures to 
ensure that quality practices are performed. 

2 3 6 

R6 Lack of contingency plan. 5 2 10 
R7 Legal effects 2 2 4 
R8 Damages to Third Party 2 2 4 
R9 Media and press attention to events  2 2 4 
R10 Lack of environmental evaluation system 3 3 9 

 
Technical Risk  
Number Risk description Severity Frequency Risk 

Value 
R11 Leakage in pipelines or valves, other parts 3 5 15 
R12 Corrosion in pipelines, valves or equipment 2 4 8 
R13 High pressure hoses, connections and valves 4 5 20 
R14 Extreme (high) temperature 2 5 10 
R15 Wellbore, Blowouts, fire and explosions. 5 3 15 
R16 Damages in equipment, hoses, connections, 

Christmas tree pipelines or tanks by external 
factors. 

1 2 2 

R17 Mechanical failures in equipment, valves, 
pipelines, etc. 

1 3 3 

R18 Design failures or use of an inadequate 
equipment. 

1 3 3 

R19 Deficient monitoring or follow up of the wells, 
pipelines, tanks, etc. 

1 3 3 

R20  Poor or irregular Testing and Audits 2 4 8 



R21 Malfunction or failures in sensors and/or solid 
relays 

2 4 8 

R22 Swiftly changes of fluids density, flow. 1 3 3 
R23 Lack or limited resources (tools, maintenance, 

spare parts, etc.) 
1 3 3 

R24 Insufficient pollution treatment, responses and 
evaluation. 

2 3 6 

R25 Inadequate/ Deficient oil spill response and 
recovery measures. 

3 3 9 

R26 Friction between in one or more components in 
the equipment. 

3 3 9 

R27 Inadequate valves and pressure adjustments. 3 5 15 
R28 Clogs in pipelines, hoses or other parts that 

affects the fluids or flow. 
3 3 9 

 
 
 
 
 
 
 
 
 
 
Operational Risks  
Number Risk description Severity Frequency Risk 

Value 
R29 Negligent or inexperienced personnel. 2 4 8 
R30 Lack of maintenance. 3 3 9 
R31 Improper operations procedures. 2 4 8 
R32 Deficient monitoring of the well. 2 3 6 
R33 Inappropriate communications and problems 

solutions. 
3 4 12 

R34 Impact and damage to other parts when 
performing maintenance, installations and/or 
dismantling. 

4 2 8 

R35  Unsuitable to solve problems or emergencies. 5 3 15 
R36 Not performing the work according to the 

manuals or stipulated procedures. 
4 5 20 

R37 Inattention. 3 4 12 
R38 Lack of commitment and poor performance. 1 5 5 
R39 Not using the safety equipment, clothes and 

tools. 
2 4 8 



R40 Over trust. 2 5 10 
R41 Wrong criteria when evaluating potential failures 

or risk. 
4 4 16 

R42 Not performing any or some of the everyday 
tasks or for the checklist. 

2 5 10 

R43 Long time response time to solve problems or 
emergencies. 

2 4 8 

 



 
Risk Matrix. 
Qualitative Analysis 
 
This analysis allows to identify different risk scenarios, evaluate their impact and to take 
actions to correct and prevent hazardous risks. 
 
Values and interpretations were adjusted to the current risk evaluations parameters use by 
PEMEX in order to have similar or same values and criteria.  
 

Severity 

Verbal Numeric Description 

Catastrophic 5 Likely to result in death 

Critical 4 Potential for severe injury 

Moderate 3 Potential for moderate injury 

Minor 2 Potential for minor injury 

Negligible 1 No significant risk of injury 

 
Frequency 

Verbal Numeric Description 

Frequent 5 Hazard likely to occur 

Probable 4 Hazard will be experienced 

Occasional 3 Some manifestations of the hazard 
are likely to occur. 

Remote 2 Manifestations of the hazard are 
possible, but unlikely. 

Improbable 1 Manifestations of the hazard are 
very unlikely 

	
	
	
	
Hereafter, based on the above levels and the oil industry accepted standards criteria in 
Mexico, will be evaluated the risks together with SOMI experts and/or responsible of the 
involved area in order to get the final risk values. Meanwhile, risks scatter diagrams will 
be presented, which will allow having an overview of the risks according to its location 
either in acceptable or unacceptable areas, thus different mitigation measures could be 
applied to different levels of risks.  
 
In the following page , it is the risk classification  and description according with the 
estimates values of frequency and severity. 
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Severity 
 

 
	
	 	

Type of Risk 

A	 Intolerable	Risk:	The	risk	requires	immediate	action,	the	cost	should	
not	be	a	limitation	and	doing	nothing	is	not	an	acceptable	option.	A	
risk	Type	"A"	represents	an	emergency	situation	and	Immediate	
Temporary	Controls	must	be	established.	Mitigation	must	be	done	
through	engineering	controls	and	/	or	human	factors	to	reduce	a	Type	
C	or	Type	D	preference,	over	a	period	of	time	less	than	90	days.	

B	 Undesirable	Risk:	The	risk	must	be	reduced	and	there	is	scope	to	
investigate	and	analyze	more	detail.	However,	corrective	action	must	
be	given	within	90	days.	If	the	solution	takes	more	time,	Immediate	
Temporary	Controls	should	be	set	in	place	to	reduce	the	risk.	

C	 Controls	Acceptable	Risk:	The	risk	is	significant,	but	can	encompass	
corrective	actions	with	scheduled	installations	unemployment.	To	not	
pressing	work	programs	and	costs.	The	remedial	measures	to	address	
the	findings	should	be	reported	in	the	next	18	months.	The	mitigation	
should	focus	on	operational	discipline	and	reliability	of	protection	
systems.	

D	 Reasonably	acceptable	risk:	The	risk	requires	action,	but	is	low	
impact	and	can	be	programmed	reduction	attention	and	together	with	
other	operational	improvements.	

	
Colors and classification names type are the same as PEMEX risk management guidance. 
	
	
 
 
 
 



 
Scatter Diagram analysis 
	
	
	
	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As show in the diagram we can identify that fifty percent of the management risks 
requires immediate action and should be corrected in less than 90 days.  Red zone 
belongs to “A” type risk, which are intolerable risks. The common pattern is an ongoing 
deficient management, impeding to enhance organizational performance due to a lack of 
system evaluations and supervision. 
 
 
 
	
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
Technical risks that are unacceptable in this matrix are related to high pressures on wells, 
leakage and irregular testing or audits. Main causes of these types of risks were related 
with human errors and in the other hand it is clearly a consequence of the deficient 
management. 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Operational risk are more in the intolerable and undesirable risks, all of them most be 
solve as soon as possible with a mitigation response through controls and lessons learned 
should be documented and follow up.  In this matrix, common pattern of the risk is the 
human error, due to the lack of training or skills to solve emergencies or problems, wrong 
criteria, inappropriate communication and not performing work according best practices 
procedures. Also we can indicate the urgency to improve management practices inside 
the organization and also with the operator, PEMEX. Therefore, these risks should be 
mitigated. 
 
	



   Risk analysis. Failure Mode and Effects Analysis
     

Installation  Tamaulipas Oilfield T‐8X3  System: Mechanical Pumping Unit SOMI ‐ XXX

Subsystem

 Risk No. Description  Function Failure mode Effects S Causes F Protections RV Recommendations

R13 
High pressure 
Hoses and 
connections 

Avoids any fluid spillage and 
air inclusion. Maintain proper 

system function 

Leakage / 
deterioration 

/  

Oil or other fluids or gas spills which 
causes soil pollution or intoxication 
causing even death. The equipment 
will be stopped and will decrease 
production, causing economical 

losses for the business. 

3

1.Deterioration. 2. 
Closed valves. 3. 

Wellbore counter.4. 
Pipelines clog. 5. 

Other external factors 
(heavy equipment 
parked over hoses)  

5
1) Continuous check ups 
2) Placing safety signs 

15 
Monitoring the well flow and 

pressures more often. Sensors to 
detect peaks pressures. 

R11,R13, 
R31 

Pressure Relief 
Valve/ Check 

Valve 

Use to control or limit 
the pressure, permits flows in 

either direction. 

Fails open or 
close by: 1) 
Mechanical 
failure.  2) 
External 
Impact 

Reverse flow, minor leakage, and 
poor pressure control and 

production downtime, extreme cases 
it can result in failure in the main 
valve to open or close.  Potential to 
quickly impact out with the local 

area, affect the TR, escape routes, or 
other areas of the installation, 

causing serious injury or fatalities. 

4

1.human error (Lack 
of training and 

deficient operation to 
handle the pressures 

of the valves) 2. 
Deterioration or lack 
of maintenance. 3. 
Design inadequate, 
deficient materials. 

5

1) Ensuring personnel are fully 
trained, adequate experience for 

taking responsibility on task and that 
quality assurance operating 

procedures are correct. 2) Adequate 
maintenance. 

20 

Management systems should 
Improve and to ensure operators 
training, a good judgment and that 
employee do follow quality practices. 

R11, R12 
& R15 

Pipelines / TP 
(production 
tubing) 

To transport crude to 
refineries.  

Corrosion / 
leakage / 

deterioration/ 
clogs 

/external 
factors, ex. 
Construction 

works 

Wellbore counter. Oil or other fluids 
or gas spills which causes soil 

pollution or intoxication causing 
even death, blowouts. 

4

1. Wellbore counter. 
2. Corrosion from 

fluids or salinity in the 
environment. 3. 

Failure on separators 
allowing accumulation 

of sand. 

3

1) Proper alignment, calibration and 
cleaning.  2) Monitoring of well 
pressures and flows to avoid 
extreme conditions that could 

damage it. 

12 

Since pipelines and tubing are 
PEMEX (Operator) responsibility, 
should improve the maintenance 
and conditions of tubing. In higher 
probability spills or wellbore wells or 
areas place sensors that can detect 

leaks or swiftly changes. 

R21 
Proximity 

sensor / Solid 
state relays 

Send the signal to PLC which 
will activate the coils, allowing 
the oil flow, the main function 
is bounce up and down the 
polished rod, detects metals 

proximity. 

Malfunction 
or total 
failure 

No alarms or signal will be send 
when failures appears causing major 
problems on the polish rod or in 

total or partial parts of the 
equipment and therefore production 
downtime, loss production. Damage 

in stuffing box. 

3

1. Impacts on sensors 
faces. 2. Swiftly 

changes in voltages. 3. 
Extreme 

temperatures. 

2

1) Regularly inspection & 
maintenance. 2) Avoid dust and dirt 

accumulation. 3) Proper 
maintenance. 4) To ensure proper 
conditions when installing and 

operating. 

6 
To insert a surge absorber near the 

source of the surges. 

R11 & R26  Stuffing box 

Used to seal a rotating or 
reciprocating shaft against a 
fluid and therefore to prevent 

leakage of oil fluid. 

Oil leakage/ 
Friction with 
polish rod. 

Oil or oily water fluid spills which 
causes soil pollution and hazardous 
waste that can cause a fire. 2. When 
friction is not detected on time, 
partially or totally equipment can 
collapse and even cause more 

damage, kill surrounding livestock or 
blowouts.  

3

1. Lack of lubrication, 
2.Unbalanced 
equipment.3. 

Wellbore counter. 4. 
Misaligned polish rod. 

4

1) Regular maintenance (replace 
deteriorated seals, lubrication). 2) To 
inspect the vertical alignment of the 
unit with the well and If the polished 
rod is working to one side of the 
stuffing box. 3) Avoid wellbores. 

12 

Maintenance, prevent swiftly 
changes on pressures and close TP 
when small leakage appears and 
replace it all or seals in order to 

avoid more oil leakage. 



	
Risk No. Description  Function  Failure mode Effects S Causes  F Protections RV Recommendations

R16, 
R12, 
R30 

Christmas tree 

To control the flow of 
oil and gas out of the 
well and allowing the 
flow through the 
pipelines. Provides 

connection points for 
devices such as down 
hole pressure and 

temperature 
transducers. 

Failure to control 
the flow, to open/ 
close different 
valves or other 
parts of the tree.  

Inhibiting further adjustments of 
pressures and flows.  Changing 

internal well conditions that might 
negatively affect fluids levels and 
therefore the production and its 

quality. 

4

Corrosion, lack of 
maintenance, 

external damages 
or impacts. 

2 Lubrication, refurbishment, testing.  8 

Management systems should 
Improve and to ensure operators 
training, and that employees follow 
quality practices, which will avoid 
the presence of hazardous events, 

that affects wells. 

R16, 
R31,R32 

Pressures 

Over exceeded 
pressures tolerances 

and resistances 
allowed to operate the 
equipment. Or lower 
ones that will also 
result on stopping 
operations when 

lacking of production. 

Backpressures/ 
Wellbore 

Damage in several parts of the 
equipment such valves, pipelines, 

hoses, Christmas tree, etc. 
5

Lack of monitoring 
on wells or human 
error when not 

closing or opening 
valves to control 
the pressures 

ranges. 

5

The regular and disciplined 
surveillance of production 

operations and subsequent repair 
and maintenance 

25 
Monitor and forecasting. Sensors to 

detect pressures peaks 

	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
‘6.2 Risk Analysis Model 



 
6.2.1 Hazard and operability study (HAZOP) 

Safety evaluation and operation study 
Section: OIL WELL, NORTH REGION, Campo Tamaulipas. 
System: Pumping units oil spills. 
Name of Study: Management risks in oil spills event 

Date:11/2013 
Page:1/2 
Designer: R.S.R 
Verifier: P.E (SOMI) 

Key word Deviation Causes Consequences Necessary Measures 
 
 
 

    Deficient 

 
 
 

Deficient supervision 
offshore/inshore 

1. PEMEX doesn’t share 
important and useful 
information for a better 
monitoring of wells. 

2. SOMI doesn’t have a 
deficient supervision 
system in audits daily 
checkups. 

1. Sudden accidents can 
happen and bring risks. 

2. Risks could not be observed 
in time and be controlled 
properly. 

3. Risk management cannot be 
improved.  

1. To establish a whole set of 
detailed supervision system  

2. PEMEX should share relevant 
information or the one requested 
by the contractor when suitable 
for both parts, in order to support 
and help subcontractor to build up 
a better supervision system. 

 
 
 
 
 

Ambiguous 

 
 
 

 
 

Ambiguous laws and 
regulations. 

1. The government has too 
general or not enough laws 
or restrictions in this field.  

2. There is not a strict follow 
up in regulation of 
respective field. 
Regulations are more 
oriented to economic 
penalties that corrective 
action. 

3. Loopholes in management 

1. Neither PEMEX nor SOMI 
take the damage and risks 
seriously when events and 
reports haven't been 
documented. 

2. No one is responsible for the 
damage and pollution 

 
1.Build more specific norms and 
standards as well as detail laws 
and regulations of respective 
field. 

 
 

Lack / 
Deficient 

Lack or deficient risk 
management plan or 

procedures manual from the 
subcontractors. 

1.Training and Experience 
depends of every employee but 
there is not an homogeneous 
plans or written procedures  

1. Different Criteria to respond 
to emergencies or operations, 
based on the experience of the 
operators. 

1. To define or improve procedures 
and to add it to the manuals and risk 
management plan. 
2. To ensure and verify that operators 
follows the norms and established best 
practice procedures when working. 



 
    Different 

 
Different practices and criteria 
instead homogeneous and best 

practices. 

1. Subcontractors have their 
own emergencies procedure 
manuals and different 
criteria for oil spills. No 
joining efforts to reduce 
damages when possible. 

2. PEMEX didn’t share 
relevant practices and 
criteria to subcontractors 
regarding risk management 
evaluation. 

3. Subcontractors send their 
manuals to PEMEX and 
didn’t get feedback 

1. Bad influence on 
cooperation and continuity 
of work 

2. Bring risks and problems in 
supervision, follow-up, 
feedback and efficiency of 
work without homogeneous 
practices and criteria 

1. PEMEX share its homogeneous 
practices and criteria with 
subcontractors to facilitate 
response communication and 
actions. 

2. Subcontractors are allowed to 
change the practices according to 
different situations under 
PEMEX’s permission and 
guidance so that the changes will 
not influence the overall work 
plan and ensure the continuity of 
work  

 
 

Lack 

 
 

Lack of training to negligent 
staff. 

1. PEMEX and SOMI has 
trained its personnel but 
haven’t performed 
continues evaluations to 
ensure they fulfill the 
expectations after training. 

2. There are not rewards or 
discipline measures to staff 
in order to correct bad 
practices. 

1. Negligent staff without 
efficient training or good 
practices performance can 
bring loss to work and cause 
damages and injuries. 

2. Work may not be done as 
required. 

1. PEMEX or SOMI should provide 
continuous standard training 
courses and to evaluate 
performance staff, especially who 
working at site. 

2. Establish rewards and incentive 
system. 

Lack Lack of a formal and written 
contingency plan from 
subcontractors. 

1. Subcontractors are obligated 
to attend to a contingency and 
emergency course but people 
but there’s not a final test or 
practice to be certified, just 
attendance is enough. 
 

1. Often there is not a checklist 
when responding to emergencies. 
 
2. Over trust based on the 
experienced. 

1. The employee responsible of 
security should be in the area when a 
contingency occurs to verify that all 
the actions and procedures established 
has been executed. 

Lack 
Lack of environmental 

evaluation system 

1. If not registered or forced 
PEMEX’s will not test, 
follow up or repair 
damaged areas, when refers 
to small oil spills. 

2. Due to extra cost and oil 
quotas to reach, PEMEX 
might not require or allow 
carrying out deeper 
restoration actions.  

1. No response measures to 
environmental accidents.  

2. Deteriorate environmental 
problems without prevention 
measures 

1. Establish standard environmental 
evaluation system and work 
instructions 

2. Follow the environmental 
evaluation system before start of 
each project and prepare 
preventive measures for risks 

 



 
B． Risk Analysis for technical risks 

Safety evaluation and operation study 
Section: OIL WELL, NORTH REGION, Campo Tamaulipas. 
System: Pumping units oil spills. 
Name of Study: Technical risk  

Date:11/2013 
Page:1/2 
Designer: R.S.R 
Verifier: P.E. SOMI 

Key word Deviation Causes Consequences Necessary Measures 

leak Pipelines or valves leaks 

1. Aging disrepair 
2. Improper maintenance 
3. Quality problem or 

technical failure. 
4. Wellbore counter. 

1. Oil spill accident 
2. Environmental pollution 
3. Safety accidents or injuries 

1. Periodical evaluation and install 
monitoring equipment for pipelines 
and valves. 

2. Increase times of regular checkups. 
3. Use check list with relevant 

person’s signature, responsibilities 
to individuals 

Corrosion 
Pipelines, valves or equipment 

corrosion 

1. Aging disrepair 
2. Improper maintenance 
3. No monitoring 
4. External factors. 

1. Oil spill accident 
2. Equipment failure 
3. Safety accidents or injuries 

1. Increase times of regular check, 
responsibilities to individuals 

2. Periodic maintenance and replace. 

Explosion Fire and explosion 

1. Flammable material leak 
2. Lack of fire prevention 

measure or equipment  

 
Major safety accident, personal 
injury or death 

1. Regular check or replace 
firefighting equipment 

2. 24 hours monitoring to 
transportation, preservation and 
usage of flammable materials 

Damage 
Equipment, hoses, 

connections, pipelines or 
tanks damaged. 

1. Aging disrepair 
2. Improper maintenance 
3. Improper use 
4. Quality problem 

1. Oil spill accidents and 
environmental pollution 

2. Safety accidents or injuries 

1.24 hours monitoring  
2.Regular check and maintenance  
3.Develop detailed manual and define 
specific instructions to risks  

Failure 
Design failures or use of an 

inadequate equipment. 

1. Situation at site has not 
been considered in the 
design proposal, 
inexperience of lacking of 
site and well data. 

2. Lack of experiences of 
designers 

1. Work at site could not 
proceed, project can be 
delayed 

2. Safety accidents or injuries 

1. Make sure designers are qualified 
2. Design proposals shall be approved 

not only by employer but also 
work team at site 

3. Professional engineers attend 
equipment procurement 

4. Third-party audit 

Deficient 
Deficient monitoring or 
follow up of the wells, 
pipelines, tanks, etc. 

1. Negligent staff 
2. Untrained employee 
3. Existing monitoring system 

and equipment are not 
enough or deficient.  

4. Not historical data of 
oilfield. 

 
Problems and potential risks 
cannot be observed immediately, 
will cause safety accidents 

 

1.24 hours monitoring 
2.Improve monitoring system and 
equipment 

3.Set up professional person for regular 
check and record, responsibilities to 
individuals 



Change 
Suddenly changes of fluids 

density, flow, temperature or 
pressures. 

1. Without fluid control or 
monitor system 

2. Natural changes of 
environment, climate or 
geological conditions 

3. Failure of pipeline, valves, 
etc. 

1. Oil spill accident 
2. Safety accidents or injuries 

1. Real time monitoring to fluid 
2. Increase fluid control measures and 

equipment 
3. Install alarm system to monitor the 

changes 

Lack 
Lack or limited resources 
(tools, maintenance, spare 

parts , etc) 

1. Mistakes from resources 
supply 

2. Mistakes from design or 
resources procurement 

3. Limited resources  

1. Discontinue the work 
2. Lead to risks or accidents 
3. Unable to deal with accidents 

without enough resources 

1. Consider redundancy in design 
2. Make sure equipment and staff are 

ready before the work starts, and 
prepare spares and substitutes 
during the whole work procedure. 

Insufficient 
Insufficient research of 

pollution treatment methods 
or available options. 

1. PEMEX and SOMI don’t 
take pollution problem 
seriously 

2. Lack of respective rules or 
instructions in this field 

Oil spill accidents along with 
long-term damage to environment 

1. Pay more attention to pollution 
control and treatment 

2. SOMI should have more contact 
and communication with the local 
government and people 

3. A proposal of pollution treatment 
methods based on sufficient 
research shall be provided before 
start of the work 

 
 
 
 

Deficient 
Inadequate/ Deficient oil spill 

response and recovery 
measures 

1. Not enough attention from 
PEMEX and SOMI to the 
consequence 

2. Existing oil spill response 
measures are neither 
completed nor practical  

1. Frequent occurrence of oil 
spill accidents 

2. Subsequent damage to 
environment 

1. Study previous oil spill accidents 
to learn 

2. Have a comprehensive 
investigation at site 

3. Evaluation of probability and 
consequence of oil spill  

4. Make sure fund and equipment 
supply in place.  

5. Provide a oil spill risk management 
plan 

 
 
 
 

Lack Lack of pollution prevention 
equipment 

1. Lack of effective pollution 
prevention measures 

2. Overlook to pollution 
control 

3. Lack of financial budget 
for pollution control 

1. Unable to handle accidents in 
time, lead to long –term and 
wide spread pollution 

2. Long term influence to 
environment  

1. Investigation to local natural and 
living conditions, get ready to 
handle pollutions 

2. Make sure of enough budget 
before work starts 

3. PEMEX and SOMI should pay 
more attention and work together 
on pollution control 

4. Pollution prevention equipment 
shall be included in work manual  

 
 



 
C. Risks Analysis for Operational Risks 

Safety evaluation and operation study 
Section: OIL WELL, NORTH REGION, Campo Tamaulipas 
System: Pumping unit’s oil spills events. 
Name of Study: Operational Risks in oil spills events 

Date:11/13 
Page:1/2 
Designer: R.SR 
Verifier: P.E. SOMI 

Key word Deviation Causes Consequences Necessary Measures 

Negligent Negligent personnel. 

1. No professional staff 
training  

2. Slack work attitude 
3. No incentive system 

May cause safety accident or 
injury 

1. Professional staff training is 
compulsive 

2. Establish reward and punishment 
measures as well as incentive 
system to constrain negligent 
personnel 

Lack Lack of maintenance. 

1. Existing maintenance 
manuals are not followed 

2. Negligent personnel 
3. Lack of monitoring 

1. Potential risks could not be 
observed in time 

2. Safety accidents may happen 

1. Improve the maintenance manual 
and make sure to follow it 

2. Arrange regular check to 
maintenance 

3. Arrange regular top overhaul and 
complete overhaul  

4. Responsibilities to individuals 

Improper 
Improper operations 

procedures. 

1. Untrained operational 
personnel 

2. Operational manuals are 
not practical or feasible 

1. Operation accidents 
2. Safety accident or injury 

1. Improve operation procedures or 
manuals 

2. Establish feedback system and 
check list to observe improper 
procedures 

3. Follow existing standard 
operation management system of 
respective area 

Deficient 
Deficient monitoring of the 

well. 

1. Lack of monitoring 
equipment 

2. Negligent personnel 
3. Imperfect monitoring 

system 

1. Frequent occurrence of oil 
spill accident 

2. Changes of pressure, speed, 
fluid, etc. lead to safety 
accident 

1.24 hours or regular monitoring 
2. Build check list and responsibilities 
to individuals 

Inappropriate 
Inappropriate 

communications and 
problems solutions. 

1. PEMEX, SOMI and other 
parties have not an 
effective communication 
system 

2. Untrained staff and 
managers could not 
communicate well 

1. Obstructed information 
communication delays 
problem solving time 

2. Inappropriate problem 
solutions cause mistakes and 
safety risks 

1. Information disclosure and 
communication between PEMEX 
and SOMI 

2. Information disclosure and 
communication among design, 
procurement, project and different 
sections in SOMI 

3. Establish standard communication 
system, and create enterprise 
culture 



Break 
Breaking any pipe maneuver 

when any installation or 
dismantling. 

1. Product breakdown 
2. Careless work 

1. Pipe leak and oil spill 
2. Other safety accident 

1. Product inspection 
2. Careful work 

Unsuitable 
Unsuitable to solve problems 

or emergencies 

1. Untrained or unqualified 
staff 

2. Lack of crisis management 

1. Delay the time to solve 
problems or emergencies  

2. Increase the probability of 
risks and accidents 

3. Bring greater loss 

1. Crisis management is necessary 
2. Reinforce staff training to 

improve their abilities to solve 
problems or emergencies 

Damage 
Causing damages when 

performing daily operations 
without noticing. 

1. Careless work 
2. Imperfect work manual 
3. Lack of monitoring 
4. Quality problem of 

equipment or product 

1. Damage to equipment and 
product 

2. Unexpected risks will affect 
other work 

3. Increased cost 
4. Increase potential hazard 

1. Careful work 
2. Increase staffs’ sense of 

responsibility to work 
3. Improve daily damage response 

measures 
 

None 
Not performing the work 

according to the manuals or 
stipulated procedures. 

1. Loophole of manuals or 
stipulated procedures 

2. Careless and irresponsible 
staff 

1. Increase unnecessary work 
cost and time 

2. Increase management cost 
3. Create potential hazards 
4. Unexpected accidents are 

more likely to happen 

1. Increase staffs’ sense of 
responsibility to work 

2. Improve manuals or stipulated 
procedures to minimize loopholes 

3. Punish careless and irresponsible 
staffs  

More 
Closing valves more than it is 

required by the behavior or 
fluids of the well. 

1. Errors of judgment 
2. Operation mistakes 

Oil spill and other safety 
accidents 

1.improve operator’s professional skill 
2.Increase people for recheck the 
operation 

None 
Not using the safety 

equipment, clothes and tools. 

1. Low safety awareness 
2. SOMI has not respective 

constraints 
3. Short of safety equipment, 

clothes and tools 

Safety accidents and injuries are 
more likely to occur 

1. Establish mandatory items in 
safety manual 

2. Improve staff safety awareness 
3. Make sure enough safety 

equipment, clothes and tools 
available before work starts 

Inadequate 
Wrong criteria when 

evaluating potential failures 
or risk. 

1. Inadequate evaluating 
method. 

Not enough understand of 
practical situation at site  

1. Mistake potential failures or 
risks, so wrong risk response 
measures will be taken 

2. Problem solving time can be 
delayed  

Lead to safety accidents or 
injuries 

1. Completed criteria and evaluation 
system shall be approved by 
professional people 

2. Comprehensive survey to the 
environment, hazard and other 
conditions at site is necessary 
before establishing evaluation 
criteria 

Prepare contingency plan for risks 
from wrong criteria 



None 
Not performing any or some 

of the everyday tasks. 

1. Negligent staff 
2. over trust 
3. Without supervision and 

constraints  
2. Failure of work 

1. Potential risks 
2. Safety accidents or injuries 
3. Increase probability of 

accidents 

1. Enhance staff constraints and 
management 

2. Use checklist to follow and 
monitor performance of everyday 
tasks 

3. Enhance staffs’ sense of 
responsibility and improve their 
work attitude in daily work 

3. Improve staffs’ work skills 
through training 

 



After realized the FMEA, we can conclude and confirm that major risk that were faced 
during this incident were a wellbore pressure. This excessive pressure was a result of a 
valve closed, which day shift operator forgot to open in the early round, even instruction 
was given to him. After the interview with the personnel, it was obvious that over trust 
was the main key factor of the incident and also skills and limited knowledge to resolve 
certain problems. The background of the operators is usually a low education level and 
often inexperienced. Thus, the personnel it is trained the responsibility relies on 
management overall of the organization, immediate supervisor and area responsible 
should ensure that all the activities are performed according to the contract and company 
policies and standards but when working it is easy to decrease safety measures and over 
trust when incidents are not frequent. As showed by the risk matrixes, it is evident that 
SOMI has to cope and to decide how to handle most of the risks which had been locates 
in A and B zones, which need to be corrected in less than 90 days period.  SOMI has 
indicated that is not part of the procedures or routines to have documented risk analysis, it 
is only performing an empirical approach that it has being performed. Therefore will 
depend a lot of the person in charge, how risks will be managed and often same problems 
can be presented during the life cycle of the project. 
 
The risks classified as “A” type, are those who need to be mitigated by SOMI. 



 



 
 
	
	

7. Conclusions 
	
It	 is	 not	 only	 through	 improving	 or	 acquiring	 the	 best	 risk	 management	 plan	 or	
system,	which	will	allow	the	oil	industry	to	perform	operations	under	a	less	likely	of	
spills	or	hazardous	risk	events	but	the	people.	It	 is	needed	to	create	an	awareness	
and	safety	habits	on	employees	while	companies	should	evaluate	more	often	their	
options	and	efforts	to	respond	or	mitigate	risks	as	well	as	the	training	and	increase	
the	follow	up.	
	
For	this	case	analysis	we	can	conclude	that	the	causes	were:	
		

 Wellbore	counter	(excessive	high	pressure)	Due	to	excessive	gas	
accumulated	or	an	increasing	of	the	oil	viscosity.	

 Lack	of	supervision.	
 Poor	judgment	to	control	the	equipment	and	over	trust	from	operator	when	

executing	daily	procedures.	
 Inefficient	management	since	there	are	not	continuous	personnel	evaluations	

and	audits	to	ensure	they	follow	the	best	practices	procedures.	
	

	
Consequences:	

 Oil	spill,	leakage	and	small	amount	of	gas	release	in	air.	
 Contamination,	pollute	soil.	

 
 
 
At this moment the contractor do not have a reliable cost estimation of oil spills and/or 
clean-up costs and therefore the decision-making of treatment methods depends more in 
the business impact, referring to penalties or mandatory actions to perform given by the 
operator.  
 
Costs of oil spills often are difficult to estimate, there are some methods that can be used 
but when lacking of information might be feasible to do a simple estimation by adding up 
the cost that can be grouped as proposed by (Kontovas, 2010) “cost can be identified in 
three different groups: cleanup (removal, research and other costs), socioeconomic losses 
and environmental cost of an oil spill.   



 

8. Recommendations 
The proposal to SOMI includes documenting all lessons learned, improving their 
information or reports record. The aim is to collect data so in future analysis probabilities 
of events can be calculated as well as the costs of action to respond.  
 
It is necessary to identify and analyze risks as early as possible during the exploration and 
production projects, which usually has a 3 years life cycle.  During the development of 
this work SOMI criteria’s and formats has been modified in order to be compatible and to 
align to his operator PEMEX. Through this, future responses and communications should 
had improve since will be seeing from the same perspective and urgency. Not only the 
analysis will give the response needed but from this point, it is expected the development 
of an action plan in order to correct deficiencies and to improve the current procedures. 
The top management in coordination with the engineers in charge of the oilfields will 
decide which actions will be needed to decrease the frequency and severity of oil spills 
and will be through the following options: Avoidance, Mitigation, Transference or 
embracing. 
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