
1 

 
 
 
 
 

 

 

Development Scenario Selection in Marginal Offshore Gas Field with Case 
Study of Dry Gas Field in East Java, Indonesia 

 
Abdurachman Ali Assegaf 

Nani Rahayu Marsanti 
 

Husky CNOOC Madura Limited 
 

Abstract 
Along with the fact that projected demand of natural gas as an energy source in Indonesia is 
increasing, the issue of energy security is becoming a concern for Indonesia government. 
With estimated proven reserves of 100.3 TCF, Indonesia's natural gas is expected to run out 
within 37 years. In gas field development, the economic result is the main reference in a 
decision-making process. One of the biggest factors in calculating the field economics is 
development scenario selection. The chosen scenario determine the field reserves and 
development cost that need to incurred. It requires a comprehensive decision making process 
related  to the field character in order to maximize the value of the economics. 
 
In this paper, a case study is also conducted on a marginal offshore gas field. The small gas 
reserve is an overcome challenge that must be carefully calculated. The field development 
stages that has entered the process for final investment decision made a quite detailed cost 
analysis is possible to be implemented. Therefore, a detailed deterministic calculation can be 
applied for the selection process with the aim to maximize profits or benefits from the project 
to be executed. 
 
The results of the study showed that optimizing field development scenario could give a 
different suggestion to decision making process. The results of economic calculation shows 
that defining field location is very important in the selection of field development scenario. 
Besides that, gas sales rate, processing facility, contract and operation strategy is playing 
significant role in field optimizing. With various selections, a comprehensive economic 
analysis must be performed to provide a large selection of scenarios with the highest 
economic value. 
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1. Introduction 
In the development of new fields, the field 
development scenario is one of the most 
important factor that has a major influence 
on the economics of the project. The selected 
development scenarios depend on the 
production, capital costs and operating costs 
to be incurred during production. It requires 
a comprehensive analysis of the engineering 
and economics in order to achieve the 
maximum added value. 

The difficulties in confining development 
scenarios that will be reviewed are caused by 
the almost infinite choice of development 
options and lack of structured and integrated 
methods to define offshore field 
development scenarios. This paper groups 
several variable selection based on the 
wellhead type, gas processing facilities and 
the type of contract that will be applied. 
Furthermore, the selections will be combined 
with each other and compared to build 
several scenario to be evaluated. 
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Abstract

PT. Pertamina Hulu Energi West Madura Offshore (PHE WMO) is an Upstream Oil and 

Gas Company with main business is exploration and exploitation of oil and gas located in 

offshore west of Madura - East Java. One program to improve HSE (Health, Safety & 

Environment) risk management system performance in accordance with the PDCA (Plan-

Do-Check-Act) cycle is to conduct periodic risk monitoring. Risk monitoring will be used to 

improve the HSSE Risk Register that already created. PHE WMO developed Check and Act 

tools in the form of HSE Inspection and Pre Use Inspection for periodic Risk Monitoring. 

HSE Inspection is periodically work environment inspection system from the aspect of 

Health, Safety and Environment to identify hazard and unsafe condition in the work 

environment and take corrective action to ensure the working environment are in safe and 

healthy conditions. While Pre use Inspection is equipment inspection system that conduct 

before using the equipment to identify unsafe condition in the equipment and take corrective 

action to ensure the equipment is safe at the time of use. One of the strategies to accelerate 

the implementation of HSE Inspection and Pre Use Inspection system in PHE WMO are 

using integrated interactive HSE Inspection and Pre Use Inspection training for designated 

HSE inspection teams and equipment operators. This paper will present the implementation 

of Integrated HSE Inspection and Pre Use Inspection in PHE WMO and acceleration 

strategy by using interactive training material to improve performance in PHE WMO. 

Keywords: PHE WMO; PDCA; HSE Inspection; Pre Use Inspection; Interactive Training 
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1. Introduction 

In the management of the Operations of 

Upstream Oil and Gas Industry, Risk 

Management factors play an important role 

due to the environmental conditions of the 

Upstream Oil and Gas Industry which 

always faced with potential hazard in the 

execution of work such as fire, explosion, 

work accidents, occupational diseases and 

environmental pollution. 

    In Risk Management, which is often used 

as a reference is ISO 31000 regarding Risk 

Management with the following 

framework: 

Pic.1 Risk Management Framework 

In this framework Risk Management can be 

divided into 3 Stages: 

1. Risk Identification & Evaluation Stages 

in identifying risks and evaluating risks 

including determining the level of risk. 

2. Risk Controlling 

Stages of controlling risks identified in 

the previous stage to maintain the risk 

level does not exceed acceptable limits. 

3. Risk Monitoring & Review 

Stages to ensure that the control set at 

the previous stage is carried out well 

and evaluate the effectiveness of risk 

control that has been carried out. 

     One method and tools that can used for 

Risk Monitoring & Review Stages is the 

HSE Inspection and Pre Use Inspection this 

paper analyzes and assesses the 

effectiveness of HSE inspection and Pre 

Use Inspection at PHE WMO as one of the 

tools in Risk Monitoring and Review by 

comparing HSE Inspetion and Pre Use 

Inspection result with PHE WMO Incident 

Investigation Result. 

     This paper is arranged in the following 

order. Part 2 will discuss the problems 
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faced by PHE WMO. Section 3 will discuss 

the methodology used for analyzing. 

Section 4 will discuss the results of the 

analysis. Section 5 contains interpretation 

of research results. Section 6, which is the 

last part, will contain the conclusions of this 

paper.

2. Problem Statement 

     The characteristics of the Upstream Oil 

and Gas Company have a high risk in most 

of the operational activities.  PHE WMO as 

one of Upstream Oil and Gas Company also 

has a high risk from the                

operational side of the company. 

    One operational risk is the risks related 

with hazards in the work environment and 

equipment. Accident data at PHE WMO 

shows that there are still work accidents 

caused by hazards related to the work 

environment and equipment for this reason, 

a tool is needed to be able to monitor the 

effectiveness of risk control (risk 

monitoring and review) related to the work 

environment and equipment.

Pic.1 Incident in PHE WMO related to workplace 
hazard 

     Tools that developed by PHE WMO to 

monitor the effectiveness of risk control 

related to the work environment and 

equipment is HSE Inspection and Pre Use 

Inspection system, this paper analyzes and 

assesses the effectiveness of HSE 

Inspection and Pre Use Inspection at PHE 

WMO as one of the tools in Risk 

Monitoring and Review for HSE 

Performance improvement in PHE WMO. 

3. Methodology 

     This paper evaluates and assesses the 

effectiveness of the implementation of HSE 

Inspection and Pre Use Inspection in 

reducing accident rates and helps maintain 

HSE performance in PHE WMO. This 
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research was conducted by comparing the 

findings in HSE Inspection and Pre Use 

Inspection with PHE WMO Incident 

Analysis related to HSE. 

4. Result and Analysis 

    HSE Inspection is a method of checking 

the work environment and equipment from 

aspects of HSE in general. In the ISRS 

guidelines from DNV-GL in accordance 

with the Workbook, several main things 

must be included in the HSE Inspection 

implementation, are: 

1. Performed on a scheduled basis. 

2. Covers all areas / work environments 

within the Company. 

3. Inspectors are people who have received 

previous training 

4. There is an Inspection Report. 

5. There is Action Tracking from the 

findings / recommendations given. 

6. There is an analysis to                     

identify recurring findings or 

recommendations that are not easy to 

solve. 

    While the Pre Use Inspection is a method 

of checking equipment before being used to 

ensure the equipment is safe to use. In the 

ISRS guide from DNV-GL according to the 

Workbook set several main things that must 

be included in the Pre Use Inspection 

implementation are: 

1. Conducted before the equipments is used 

2. Includes all equipment identified by high 

risk by the Company. 

3. Inspectors are people who have received 

previous training. 

4. There is an Inspection Report. 

5. There is Action Tracking from the 

findings / recommendations provided 

and the Tag system to ensure that the 

equipment that does not pass the 

Inspection is not used. 

Considering the importance of 

implementing HSE Inspection and Pre Use 

Inspection at PHE WMO as one of the tools 

in Risk Monitoring & Review, starting in 

2015, HSE Inspection methods and Pre Use 

Inspections were established. This is stated 

in the HSE Inspection Procedure and TKI 

Pre Use Inspection, as follows: 
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Pic.2 HSE Inspection and Pre Use Inspection 
Procedure 

      In addition to the implementation of 

HSE Inspection Training and Pre Use 

Inspection to be more effective, an 

interactive training material module is 

created in the form of programs that can be 

installed on the computer so that it can also 

be used in the field. 

    This Interactive Training Material can be 

used in addition to the Initial Training for 

the newly appointed Inspection Team as the 

implementer of HSE Inspection and Pre 

Use Inspection, besides that it can also be 

used as a refreshment material for the 

Inspection Team who has participated in 

previous training. 

Pic.3 HSE Inspection and Pre Use Inspection 
Interactive Training Module 

Where in the Interactive Training Module 

contains:

1. Safety Message from GM PHE WMO.

2. The Inspection form and procedure.

3. Training Material (Interactive with 

Video).

4. Tests (Pre Test and Post Test).

5. Discussion 

This paper evaluates and assesses the 

effectiveness of the implementation of HSE 

Inspection and Pre Use Inspection in 

reducing accident rates and helps maintain 

HSE performance in PHE WMO. 

From the results of the analysis of the 5 

most findings at HSE Inspection in 2016 

the 5 most findings were:
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Pic.4 Top 5 Finding HSE Inspection and Pre Use 
Inspection 

From the findings of the Inspection we 

compare it with the Root Cause Incident 

that occurred at PHE WMO in 2016, as 

follows:

Pic.5 PHE WMO 2016 Incident Root Caused 

From the comparison between the 5 

most findings HSE Inspection with Incident 

Root Cause the implementation of HSE 

Inspection is quite effective as Risk 

Monitoring & Review tools. This can be 

seen in the incident root caused there is no 

root cause that is directly correlated with 

the 5 most findings of HSEInspection. 

     But from one root cause incident there is 

a category of "Inadequate Maintenance/ 

Inspection" which is one of the dominant 

causes that is due to a lack of optimal 

maintenance and/or inspection programs 

related to the application of preventive 

maintenance program. This shows the need 

for better implementation in the 

implementation of preventive maintenance 

program so that it can help to prevent 

accidents in the future. 

     HSE Inspection Interactive Training 

Material and Pre Use Inspection was also to 

be quite helpful especially for Field 

Workers and the Inspection Team who had 

not received training or as a media 

refreshment to increase their knowledge of 

the HSE Inspection and    

Pre Use Inspection System. 

      In addition, the Interactive Training 

Material is one of the solutions to reduce 
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budget training. This is because the 

frequency of in class training can be 

reduced. So this is one solution to reduce 

operating costs in the current era of low oil 

and gas prices. 

Conclusion

1. Implementation of HSE Inspection and 

Pre Use Inspection are integrated to 

improve the implementation of risk 

monitoring from aspects of work 

environment inspection and inspection 

of equipment before use. 

2. The implementation of HSE Inspection 

and Pre Use Inspection helps in the 

formulation of the accident prevention 

strategy.

3. Implementation of interactive training in 

the implementation of HSE Inspection 

and Pre Use Inspection helps in reducing 

the costs of implementing training and 

implementing more interactive training.  

Recommendation 

    Need for better implementation in  

the implementation of preventive 

maintenance and asset integrity in PHE 

WMO to reduce asset and equipement 

failure do to operation activity that can lead 

to operational accident.  
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