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ABSTRACT 
This article provides a modern statistical method base on risk indexes and probability of corrosion in a work process 
and build to achieve information and reduce inspection costs. Then the database will help the formation of corrosion 
and its effect intensity in this system placed consider the factors relevant indexas for me and the science of Statistics to 
analyze these relationships benefit with risk matrix and risk management items. 
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INTRODUCTION 
Risk Based Inspection is a method of risk 
calculation to determine the priority and optimize 
the practical application of monitoring and 
inspection can be helpful and for this purpose in 
the calculation of the risk of product riskand the 
effects of disability in a pressure device to 
determineInspection and monitoring program for 
used machines (Patel R and Rudlin, 2000). 
Technical inspection and corrosion management 
mechanized method can be used instead of 
traditional methods (ASTM G 16).What is 
important and should be mentioned in the 
introduction to the Implementation of automated 
systems management technical inspection and 
corrosion of metals not means a final decision but 
the final decision helps manages. Traditionally 
purpose of inspection and monitoring equipment 
and facilities to meet the necessary safety 
requirements and standards in each process, based 
on information gathered from observations and 
design information or record it.The inspection 
team carried out the tests required for planning 

and action are available for inspection of the 
equipment (Hawn D E, 1977). 
The definition of objectives: 
Risk based inspection system software can be 
comprehensive project management based on the 
reference standards and accepted the offer as a 
way consistent with the quality objectives and 
reduces its costs and by others covers the 
following objectives (Gumbel E J,1954):  
1. Health and safety of personnel and the 

environment and reduce risk. 
2. Determine the process time stop.  
3. The company's long-term economic savings 

and capital preservation. 
4. Reduce inspection time and determine 

appropriate inspection methods (destructive 
and non-destructive). 

5. Raising the planning authority. 
6. The use of new technologies. 
7. Edited and classified information and provide 

monitoring and inspection reportedly 
proportionate risk-based inspection strategy. 



Technical Inspection Engineering and corrosion risk assessment in the oil and gas pipelines industries  
 

Mohammad Rezaie Narimisa, et al.                                                                                                                455 

Tools and equipment available at the facility 
mainly based on the type of application in a 
process can be divided into two categories 
(Manley R B, 1972): 
1. New equipment 
2. Older devices based on the design and analysis 

of more new instruments and equipment are 
old customer service in addition to the items 
listed. 

Background information and risk based inspection 
and analysis is done on the basis of their useful 
life. In this way, by looking at the type of 
equipment, processes and inspection procedures, 
developed and implemented planning.  
A scheduled inspection program for vehicles 
considered to be acceptable.Then, based on the 
documentary and controls will be done. 
3. Risk Based Inspection requirements:  
In order to develop an optimal plan and a 
comprehensive program of monitoring and 
inspection, the structure and process 
documentation should be prepared and 
implemented. The plan is required to 
accommodate and change information is 
automatically taken into account. Among the 
essential elements of the system include (Zafari, 
S, 2014):  
1. Identify the key elements (critical). 
2. Failure modes and risk assessment (process-

related and non-related process). 
3. Low risk (corrosion control - corrosion 

injection system - monitoring, etc.). 
4. Design data readout (ohm engineering 

drawings P & ID, PFD and inspection reports 
and maintenance).  

5. Inspection and corrosion control strategy. 
6. Inspections based on risk. 
7. Scope to carry out inspections and monitoring. 
8. Review operations and reflect the returns 

required information (analysis). 
9. Accountability and management control.  
How the process of risk assessment  
By definition, estimation and risk assessment 
process includes gathering information and 
analysis in order to understand and quantify the 
amount is in a process of which includes four 
stages as follows: 

1. Hazard Identification 
2. Likelihood Assessment 
3. Consequence Assessment 
4. Risk Evaluation And Report 
Hazard Identification 
This risk factor can help to analyze how to 
recognize danger zones. 
Likelihood Assessment 
This invoice or estimate the probability of 
occurrence of damage or failure on a device based 
on the severity of their occurrence depending on 
the type of material in the manufacture, minimum 
wall thickness,Internal corrosion (fluids) and 
external corrosion (environmental factors) is 
determined. For example, if a device were subject 
to corrosion due to an injury any type of 
inspection is not performed, the probability of 
failure will be maximum limit. Now, if the 
numbers are enough inspection and monitoring 
which will reduce the possibility of 
failure.Although the actual rate of corrosion has 
not specified inspection activities and does not 
reduce its severity health erosion intensity 
calculation is calculated in theory, helps.It should 
be noted statistical methods to estimate the 
probability of injury can help search.Since the 
time factor is dependent on the severity of the 
injury or disability. 
Consequence Assessment 
These factors influence the severity of an event by 
using process models defined in the set. The input 
parameters used to calculate this factor can be 
pressure, temperature, material properties in the 
manufacture, analysis and Material Service, how, 
and how, the intensity of leakage, the volume of 
the device. The information data analysis, the 
software uses statistical analysis to calculate the 
severity of the damage.  
Risk Evaluation and Report 
The simplest form of reporting in relation to the 
risks identified priorities devices using numbers or 
just express three degrees High Medium, Low is 
determined. Another alternative is to use of a risk 
matrix (Risk Matrix). 
Risk based inspection methodology and based 
on the standard (API) 
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In this way, risk of product L, O, F in C.O.D. Is 
calculated for each device: 
The amount of (L, O, F) range of (at least) to 
(maximum 5) varies. 
Value (C.O.D) range from A (minimum) to E 
(max) varies. 

Obtained by multiplying each of the above 
amounts, give the risk measures. 
Risk= (L. O.F x C.O.F)  
Results are in a matrix called a device row is 
recorded based on the risk matrix.  

 
METHODOLOGY 
RISK MATRIX: This matrix is actually an array of n x m is calculated values C.O.F, L.O.F is calculated 
by statistical formulas that hold values. n x m is variable depending on the policies and objectives of the 
company. Sample statistical formulas which are as follows (Najafi, H. A, 2015): 
L.O.F  LF2 x∑(LFi) 
C.O.F ∑ CF1 xCF2xFMDM(CF3 x,......)...... 
FMDMfactor for counting the number of existing disability in a failure mechanisms used, that engineering 
knowledge is used to determine it. The results are divided into four categories: High, Medium High, 
Medium, and Low. After determining the degree of risk-based inspection planning it is done. 

 
Figure No.1. How is to calculate the risk graph. 



Technical Inspection Engineering and corrosion risk assessment in the oil and gas pipelines industries  
 

Mohammad Rezaie Narimisa, et al.                                                                                                                457 

L.F.=Likelihood Factors 
Likelihood in fact a mathematical model to 
determine the probability factor is failure. 
Examples of factors that, in total, amount to 
account Likelihood is as follows:  
Current Condition) LF1 
Assessment of the current situation based on the 
life of the device, the results of the previous 
inspection in view of the size and amount of 
damage and determines the amount of life when 
designing the device.  
(Failure Likelihood)LF2 
In general, the probability of failure in a specified 
device the failure mechanisms occurring at the 
time was foreseen in the program or not. 
(Inspection Effectiveness)LF3 
The factors are likely to impact on how to find an 
effective inspection mechanism in one device 
degradation or failure is determined. 
(Third Party Damage Potential)LF4 
This factor is the possible influence of external 
factors such as the effects of the destruction of 
human processing system or other external factors 
in determining the device. 
(Ground Movement Potential)LF5 
This factor is likely to move over the land 
attached to the device support. Determine which 
destroyed the body, insulation and ... it does. 
(Operation In Relation To Design)LF6 
Overall this is a major factor in how the operation 
of the process, Temperature, pressure, tensions in 
the sense that agrees with the principles of design 
determines. 
(Recurring Repair)LF7 
This factor determines whether a device that has a 
history of destruction after the repair again (in the 
same process conditions) has been fault or not. 
(C.F)=Consequence Factor) 
In fact mathematical models to predict the impact 
Consequence factors, environmental factors and 
immune processes in the event of an accident. 
Factors contributing to the total amount of 
consequent are calculated as follows:  
 

(Pressure Factor)CF1 
This factor based on the size of the production of 
the materials is determined. 
 

(Pressure Factor)CF2 
In fact, this factor determines when damaged, the 
fluid pressure leakage. 
(Explosion/ Fire Damage Potential Factor)CF3 
This factor is a combination of fluid and sparks 
mode factor (State Factor / Ignition Factor) is 
obtained. 
(Toxicity)CF4 
This factor actually determines how a material 
impact on humans. 
(Effect of item failure on production)CF5 
This factor is actually how the device during 
demolition in this respect, it affects the process on 
other devices or not used. 
(Disposability of spill product)CF6 

This factor is in the effect of chemicals on the 
environment when leaking show. 
(Time Taken To Rectify Item Failure)CF7 
In fact, cost and service impact of this factor when 
out on the equipment during the process of 
degradation or failure is determined. 
(Threat to Personnel And Environment)CF8 
The factor of safety of personnel and the 
environment in the event of leakage flaw is fixed. 
Leak Detection System) CF9( 

The leak detection system factor is before and 
after reaching the danger zone and sensitive in a 
system that is damaged, determines. 
(Flammability Factor) 
The combination of these factors by a factor of 
Reactivity, chemical invoice amount is due 
Chemical Factor. 
Risk Management 
After the degree of risk was determined on the 
basis of the risk management process begins. 
Acceptable risk has been detected. It does not 
require any reduction or reaction. Risk that a user 
is not acceptable, it is necessary to reduce risk. So 
by reducing (L.O.F) or (C.O.F) or both of them 
for a device that can reduce the risk. 
 
RESULTS 
Because of a risk cannot be completely 
eliminated.  Therefore, an acceptable level of risk 
accepted in every sector of the community 
activities with spending in question, the necessary 
measures in order to reduce risks to the 
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collection, applied. It should be borne in mind that 
the risk is acceptable in any part of community 
activities compared to other sectors of economic 
and social conditions of each community is 
different that determines the risk level of the 
acceptance. This means that an acceptable 
standard of deaths resulting from road accidents 
compared to pipeline accidents will not be 
identical.  
FREQUENCY DISTRIBUTION 
Technical inspection results to optimal use and 
comprehensive display of changes forms are 

graphically presented. One of the most common 
types of these views, is the frequency distribution. 
For this purpose, the results are sorted first on size 
and at equal distances are classified according to 
size range (UT categories at intervals of 0.1 to 0.2 
is appropriate for the results). The next step is 
putting the batch size is the number of results per 
category. For example, the following results were 
obtained from the thickness of a tank or pipe. The 
sort they will get the following: 

                                            4/7,4/8,4/8,4/9,4/9,4/9,5,5,5,5,5,5,5,5/1,5/1,5/1,5/15/2,5/2,5/3 
The following results were classified according to intervals: 

Wall thickness  4/7 4/8 4/9 5 5/1 5/2 5/3 
Abundance  1 2 4 6 4 2 1 

To use this template in interpreting the results, it is 
necessary to convert it into mathematical form. 
The usual method for doing this, normalize the 
data by dividing the total number of reads is the 
number of readings. The normal distribution is 
known as frequency distribution. It should be 
noted that the parameters of accuracy and 
confidence achieved in the end depends on the 
number of data used. Once the information is 
available all the imperfections, statistical analysis 
of this information leads to the creation of a 
fundamental distribution pattern 
(FUNDAMENTAL OR UNDERL YING 
DISTRIBUTION) will be. Examples of such state 
information obtained from scanning the surface of 
the reservoir is 100%. In this case all data values 
are defined. Poisson or Gaussian distribution 
should be included. 
 
EXTREME VALUE SIDTRIBUTION 
A very important concept which is necessary in 
the technical inspection was familiar with it, the 
critical mass is distributed. In this case, instead of 
all the readings obtained, only the critical values 
of classification are used. It is common that the 
results of the inspection are categorized by areas. 
This ultimately leads to the formation of a 
distribution with the distribution of the critical 
values.Methods and Principles of experience and 
analysis of the distribution of critical values 
associated with the non-destructive measurement 

by Kowaka annotation are complete. Although the 
purpose of this discussion defects are caused by 
corrosion, but this method is applicable in the 
analysis of pitting (resulting from non-corrosive 
agents) as well. Corrosion defects due to its 
morphology, uniform (general) and non-uniform 
(the hole) are classified. The remaining life of the 
destruction caused by general corrosion, based on 
the length of time the average thickness of the 
piece reaches the minimum allowable thickness, 
deterrence. 
 
CONCLUSION 
Although the standard method for analyzing the 
results of laboratory corrosion there, but so far has 
not been the same manner for operational 
corrosion. Conventional methods of analyzing the 
corrosion behavior of some of them have flaws 
that could be corrected by statistical methods. 
Using statistical methods to extrapolate the overall 
situation of the sampled parts of the plant smaller 
predicted. The existence of a defective part of the 
tube inspection positions is around the pipes with 
high leakage risk in those areas. Inspection and 
maintenance programs are focus on a piece of 
high risk. 
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