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Abstract 
 

The aim of this thesis is to establish tolerable fire risk assessment for (MOPU) mobile 

offshore production unit. The event tree technique is used to assess the safety level, to 

develop an improved specification of the characteristics of the fires that needs to be 

considered in design and to develop a more accurate system of understanding the failure 

conditions of vessels under fire loading 

The study assesses the fire and explosion impacts at the (MOPU) mobile offshore 

production unit from the hydrocarbon releases (including blowouts) at the MOPU and 

the bridge linked WHP (wellhead platform). It does not include releases from the subsea 

pipelines and the FSO (Floating Storage and Offloading) which is stationed at a safe 

distance from the MOPU and WHP.  

The study utilizes DNV Phast 8.22 and Aloha software simulation to accommodate the 

future trends within risk analysis in an industry, where quantification of risk is legally 

required. A generic and representative offshore installation setup is developed as a test 

environment, including drawings, process streams, process sections and a representative 

manning setup.  

Case studies test the model capabilities and are discussed in relation to the selected 

software platform, hydrocarbon consequence modelling and uncertainty. The results 

support the potential of this project’s model at this stage of development and presents, 

how the use of Aloha software is able to increase the expert’s confidence in the results 

by improved post processing compared to the DNV Phast 8.22 software results. 

As a result, it was acknowledged that the  both software’s DNV Phast 8.2 and aloha are 

almost giving the same results, but the DNV Phast gives more and accurate results. 

 

 

 

 

 

 



 
 
 
 
 

1 
 

Chapter 1: Introduction 
 

1.1   Introduction 

 
In fact, petroleum and natural gas are important driven powers of national economic and 

social development, effectively provide protection of national security, and at the same 

time, petroleum and natural gas also bring considerable economic income for countries 

and petroleum companies. In the international background of global oil and natural gas 

demands, many countries and petroleum companies are actively promoting petroleum 

and natural gas exploration and development. Current onshore oil resources gradually 

drying up have been an indisputable fact, 60% annual new oil production is produced 

from offshore exploration, which makes many countries and petroleum companies full 

of strong interesting in offshore oil exploration and development. However, offshore oil 

exploration and development compared with onshore, it has characteristics of harsh 

environment, complex technology, difficult construction, high investment and high risk, 

risk not only refer to investment risk and personnel security risk, it also includes 

downhole risk, equipment risk, environmental pollution risk, petroleum companies also 

bear more social responsibility, compared to other industries, safety management in 

offshore oil exploration and development is more complex and important. 

 

The Oil and Gas industry faces tremendous structural changes due to the growing 

energy demand of emerging countries and the increasingly geological complex 

reservoirs more difficult to access and exploit. This reality led to innovative 

technologies and new assessment methods to proper evaluate the drilling risk. 

 

Exploration and extraction of hydrocarbons offshore represents significant engineering 

challenges. Operating offshore with oil and gas exploration and production does 

unambiguously require personnel located offshore doing maintenance, process 

surveillance, catering, and cleaning. The presence of personnel offshore creates a 

personnel risk, which is unavoidable. Historical events such as the Piper Alpha and the 

Mumbai High north disaster sustain the fact that severe unforeseen and rare events do 

occur. However, to accommodate the personnel risk offshore, legal authorities demand 

that sophisticated risk analyses are performed by the operators to demonstrate that the 

risk offshore is As Low as Reasonably Possible (ALARP). Lowering a risk offshore is 

nonetheless costly and is directly affected by the risk criterion limit stated by the 

operator, to which the risk analysis must comply.  

 

The most dangerous accidents are linked to fire and explosion events and as they may 

spread quickly through the facility and in some cases vast amount of hydrocarbons are 

released to the ocean as happened in deep-water horizon accident, On the evening of 

April 20, 2010, a well event allowed hydrocarbons to escape from the Macondo well 

onto Transocean’s Deep-water Horizon offshore rig, resulting in explosions and fire 

aboard. Eleven people lost their lives, and 17 others were injured. The fire, which was 


