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1. HIGH-LEVEL RISK ASSESSMENT 

1. Introduction 

Risk assessment is applied to natural gas supply systems with the aim of improving the overall safety 
performance. Corrosion, mechanical failure, damage during excavation, natural hazards and other 
unknown factors are considered as contributing causes for accidents involving natural gas pipelines. A 
high-level risk-based analysis of the gas facilities in terms of explosion, leakage and emergency 
scenarios during the operational phase is presented below. 
The scope of this high-level risk assessment is to review the Project documentation provided by UTG 
in order to:  

• Identify and evaluate hazards and to identify operability issues which could compromise the 
ability of the plant to achieve its design productivity and intent, in terms of safety, environmental, 
asset, performance and reliability;  

• Ensure that sufficient preventive and protective safeguards are in place to achieve the target 
acceptable risk level for those accident scenarios identified, with the potential to cause 
consequences in terms of safety, environment, asset, performance and reliability; 

This high-level risk assessment does remove the need to conduct HAZOP, HAZID, SIL & LOPA studies 
as part of the facilities design development.  

2. Methodology 

The methodology considered for this assessment involves the following steps: 

a) Identification of credible hazards;  

b) Frequency assessment of release events;  

c) Consequences assessment of credible release events;  

d) Evaluation of risk for people and environment. 

The documents provided by UTG for the technical and environmental due diligence, as well as data 
gathered during the site visits, have been used as the basis for determining potential hazards and risks. 
The facilities covered include: 

• Compressor stations at Yangier and Khodjabaad; 

• Pipelines – Yangier to Tashkent and Soh-Namangan-Andijan; 

• Block valve stations; 

• Pigging facilities 

When undertaking a risk assessment, the output from the study is assessed for acceptability against 
certain criteria. The risk acceptability criteria is generally in line with the Loss Prevention Philosophy of 
the IOCs, including Shell, BP, Total, ADNOC (Abu Dhabi National Oil Company), etc. 
The level of risk calculated for employees and the general public is studied in two principal areas. Firstly, 
Individual Risk, which is the level of risk of fatality for specific people, usually defined as individuals 
within specific groups. The groups are defined by their activities in or around the facilities. The second 
area is risk to society, which is a measure of the risk of fatality within the general public. 
The process for calculating the levels of risk associated with the facility is: 

• Calculate the Location Specific Individual Risk (LSIR) from Major Accident Hazard events. 

• Calculate Individual Risk (IR) figures for each group using the LSIR data. 

Individual Risk (IR) 
IR values are generally calculated for each identified group of people. The figures are compared to the 
IR criteria, which are presented in the following Figure1. 
Figure 1: 
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From the figure above, it is shown that if the calculated risk of fatality for any individual within the specific 
group of workers is greater than 1 x 10-3 then the risk is unacceptably high and requires immediate 
action. If the calculated figure is less than 10-5 then it is deemed acceptable with no further action. The 
benchmark figures are an aid as to where the risk of fatality per person per year is anticipated to be, 
given experience of risk assessments throughout the industry. 
Risk figures between 10-3 and 10-5 require a demonstration that the risk is As Low As Reasonably 
Practicable (ALARP). Risk reduction measures may be recommended and assessed for their 
practicability. If none are identified and deemed practicable then the risk is deemed acceptable. 
Hazard Identification 
Hazard means anything which has the potential that could cause harm or ill health or injury to people 
or damage to assets or impacts environment and identification is the fundamental step in risk 
assessment. Hazard identification and evaluation of major hazards are vital in any safety management 
system. The procedure aims to identify the hazards systematically arising from normal and abnormal 
operation of the plant. 
Hazard Assessment 
No detailed hazard identification studies were undertaken or provided in the Feasibility Study 
documents provided by UTG.  
The Tables presented below provide a high-level list of the various potential hazards that could occur 
at the compressor stations, pipelines and associated facilities and provides a qualitative view of the risk 
level.  
 
 
The consequences of the hazard are identified and defined in terms of:  

• Impact event description;  

• Severity level; and  

• Ranked consequences 

The risk of an event is a function of both the severity of the hazard and its likelihood of occurrence.  In 
order to assess whether the risk of a hazardous event is acceptable, the tolerability of the likelihood of 
occurrence has to be considered. The tolerable likelihood will vary according to the severity. In general, 
the more severe the consequences of the hazard, the lower will be the tolerable likelihood. 
The risk levels presented below have been based on whether they are perceived as High, Medium or 
Low risks, on a qualitative basis. 
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Table 1:Risk Assessment – Compressor Stations Key Risks 
Section Cause Consequence Risk Notes 

Inlet Manifold, 
Gas Metering & 
Filter Separator 
Piping 

Corrosion 

Corrosion of pipework 
leading to leaks, release of 
gas which if ignited could 
lead to fire or explosion 
causing injury or fatality 

High 
Ensure piping is properly designed 
and specified with required corrosion 
prevention measures 

Filter  
Separator 

Failure to 
depressurise filter 
separator before 
opening the door 
to the filters 

Injury to operator due to 
impact from filter separator 
door 

High 
Risk would be reduced with proper 
control, instrumentation and operator 
procedures 

Release of gas into work 
area leading to flash fire and 
potential fatality 

High 

Fire 
Damage to plant and 
potential injury to people 

Medium 

Ensure vessels are designed with 
adequate fire protection including 
proper relief valves and ensure 
adequate fire-fighting systems are 
provided 

Compressors 

Blowdown valve  
open e.g. due to  
instrument air  
failure. 

Gas released to atmosphere 
- could form a flammable 
cloud resulting in flash fire if 
ignited potentially leading to 
injury or fatality 

High 

Stack height and size of sterile area  
around the vent should be designed 
based on QRA to ensure low risk of 
injury due to ignition 

Fire 
Damage to plant and 
potential injury to people 

Medium 
Ensure adequate fire-fighting 
systems are provided 

Gas Coolers Cooler tube failure 
Release of gas leading to 
potential for fire/explosion  
causing fatality 

High 
Ensure heat exchangers are 
properly designed and protection 
systems (relief valves) are provided. 

Fuel Gas 
System 

Passing relief 
valves 

Gas release to atmosphere  
leading to formation of  
flammable cloud which if 
ignited could lead to  
flash/jet fire causing injury or 
fatality 

High 
Ensure relief valves discharge to 
safe location 

 
Table2: Risk Assessment – Pipelines Key Risks 

Section Cause Consequence Risk Notes 

Block Valve 
Stations 

Vent valve left 
open 

For a high pressure pipeline, 
there could be a large 
release of gas through the 
vent line potentially leading 
to formation of a gas cloud 
which if ignited could lead to 
flash fire or jet fire, leading 
to injuries or possible 
fatalities. 

High 
Risk could be reduced through 
operating procedures and valve 
position monitors. 

High differential 
pressure across 
bypass valve 

During pressurisation, there  
may be a large drop in 
temperature across the 
bypass valve, the 
temperature downstream of 
the valve may be below  
the minimum design 
temperature. In extreme 
cases, this may lead to 
embrittlement of the 
pipework leading to failure of 
the pipework and gas 
release. If ignited, this could 
lead to fire or explosion, 
potentially causing fatalities 

Medium 

Risk could be reduced through: 

(a) Developing re-pressurisation 
philosophy to minimise pressure 
drop across bypass valves 

(b) Selection of correct materials  

 

Linepipe Corrosion 

Relatively small hole  
leading to gas release and if 
ignited could lead to jet fire 
or flash fire affecting area 
immediately around the leak, 
leading to potential injury or 
fatality to persons close to 
the pipeline 

High 

Ensure linepipe is properly designed 
and specified with required corrosion 
mitigation measures e.g. cathodic 
protection, corrosion monitoring, 
coatings 
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Section Cause Consequence Risk Notes 

Third party 
intervention 

Large hole or full-bore leak 
of gas released and if ignited 
could lead to jet fire or flash 
fire affecting member of the 
public and houses close to 
the pipeline, leading to 
potential injury or fatality. 

High 
Ensure proper monitoring activities 
are in place to conduct regular 
surveillance of the pipeline 

Weld failure 

Large hole or full-bore leak 
of gas released and if ignited 
could lead to jet fire or flash 
fire affecting member of the 
public and houses close to 
the pipeline, leading to 
potential injury or fatality. 

Medium 
Establish thorough QA/QC 
procedures during construction 

Geohazards 
(seismic,  
 land slide) 

Large hole or full-bore leak 
of gas released and if ignited 
could lead to jet fire or flash 
fire affecting member of the 
public and  
 houses close to the 
pipeline, leading to potential 
injury or fatality. 

Medium 
Ensure adequate pipeline routing 
surveys and investigations are 
performed during EPC 

Non effective 
cathodic 
protection e.g. due 
to electrical 
interference 

Relatively small hole leading 
to gas release if ignited 
could lead to jet fire  
or flash fire affecting area 
immediately around the leak, 
leading to potential  
injury or fatality to persons 
close to the pipeline. 

Medium 
Ensure adequate design of cathodic 
protection system 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

  


