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Why Adopt a Standardized 3D Work Breakdown Structure for 
Tangible Drilling Cost in Indonesia? 

 

By Gideon Wibowo 
 

Abstract 

This paper offers a solution to create a reliable database of drilling activity by standardizing the 
Work Breakdown Structure (WBS) through Budget Schedule (BS) 19 and BS 20 that are 
submitted to Indonesian Government Agency by the Production Sharing Contract (PSC) 
Contractors. 
 
By standardizing WBS, it can give some advantages to Indonesian Government Agency i.e. 
provide reports on the use of materials and costs consistently and in a standard format, 
provide the material needs and the cost of a project, and develop a database for consolidate 
data to determine where the variances that exist between functional areas, project areas and 
projects during a specific time period. The database will provide an insight to how an 
improvement will be made to the need of material and the cost of drilling and workover 
project in the future. 
 
Standardization of WBS models designed should also be multi-dimensional, because the ability 
of three-dimensional model allows stakeholders to view the data from three different 
perspectives. 
 

1. Introduction 

Indonesian Government Agency (henceforth called “IGA”) has responsible to supervise and 
control the activities of upstream oil and gas under the Production Sharing Contract (PSC). In 
supervising and controlling the activities of the upstream oil and gas, IGA will evaluate and 
approve the Authorization for Expenditure (AFE) and close out AFE proposed by the PSC 
Contractors. AFE system is designed to provide the information necessary to analyze, evaluate, 
approve and monitor the project expenditure by PSC Contractors. AFE proposals are submitted 
in the form of a document package where AFE Budget Schedule (BS) is part of the AFE package 
document. 
 
IGA has a role to approve and control the annual capital budget, including the budget approved 
and drilling activities. Based historical data on the approval of the Work Program and Budget 
(WP&B) of the year 2014, IGA has approved the drilling development wells with a total number 
of 1,358 wells with total budget of around US$ 3.8 billion. Of the total amount of the budget, 
the allocation of costs for tangible cost is approximately US$ 188 million. 
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Budget Schedule (BS) used for drilling activities is BS 19 and BS 20. For other activities, Budget 
Schedule used is as follows: 

BS Description 

18 Aero/Land/Marine Survey, Data Processing, Exploitation 
and Exploration Study 

19 Drilling and Workover 

20 Drilling and Workover Material List 

21 Offshore Platform Facilities 

22 Other Offshore Facilities 

23 Onshore Facilities 

24 Component List Facilities 

25 Platform Certification 

26 Certain Other Project 

Table 1: AFE Budget Schedule1  
 
What happens now is the lack of standardization in the Work Breakdown Structure (WBS) 
introduced into PSC Contractors, where each PSC Contractor has the freedom to determine 
their own level of standards and definitions. Of course this makes it difficult to enter the data 
into the database system, so the data becomes less accurate. As a result, the new AFE proposal 
evaluation process that relies on historical data becomes inaccurate as well. 
 
In this paper, the author want to build a Work Breakdown Structure (WBS) in BS 19, with 
restrictions on the components of the tangible cost topics, which are detailed in BS 20, which is 
a list of material or tangible components of drilling activity. With the WBS components of 
tangible drilling costs, it is expected will be obtained an accurate input of data in a database 
system and ease the process of input, so that the database can be used for further analysis. 
 
2. Why the IGA needs to standardize the WBS? 

Building and having a reliable database has always been a big issue for every company, no 
exception the IGA. To obtain a reliable database, of course, also required the accurate data 
input. What will be inputted should match the criteria or specifications of the input data. 
 
Standardizing the WBS is the best way to get a reliable database. By standardizing the WBS, the 
company can collect and share data between programs. By standardizing the WBS, it will 
produce a better estimate of the cost, allowing the data to be shared across the company and 
lead to a more efficient project execution. 
 

The IGA needs to standardize the WBS in order to build and has a reliable database. With the 
standardization of WBS, then the IGA can compare the costs of the PSC Contractor with the 
others that can be used to evaluate or assess the costs of a project as well as the magnitude of 
the risks to be faced. Without standardization of WBS will cause tremendous difficulty in 
comparing costs between PSC Contractor, and can cause great expense to the IGA when using 
a third party to collect and reconcile the cost and technical data PSC contractors in a consistent 
format. 
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It is expected that by using standardized WBS, all PSC contractors will adopt this standard in 
their submitting AFE, because WBS is actually a part of the AFE supplements determined by the 
various types of projects and budgets. 
 
3. 3D Work Breakdown Structure (3D WBS) 

The success of a project depends on careful and thorough planning. It begins by setting project 
goals with detailed enough information. WBS is used to define the scope of a project to ensure 
delivery of project objectives and outcomes, so that the WBS is a foundation of any project, 
because it stipulates in detail the work necessary for the achievement of project deliverables. 
 
Jean-Yves Moine has developed a concept of 3D Work Breakdown Structure (3D WBS). There 
are three tree structures that compose the WBS:2  
 

1. The ZBS (Zone Breakdown Structure). 
ZBS is hierarchical tree structure of zones. It is physic-functional areas, functional zones 
or topographical locations. In EPC (Engineering, Procurement, and Construction) 
project, ZBS is group of functional system for the design and the commissioning phases. 
For construction phase, ZBS is geographical area.   

2. The PBS (Product Breakdown Structure). 
PBS is hierarchical tree structure of products. Generally PBS is equipment, material, 
deliverables, civil works components; and functional systems at the higher levels of the 
tree. 

3. The ABS (Activity Breakdown Structure) 
ABS is hierarchical tree structure of activities. An activity is an action, in process point of 
view. Activities are deployed on products. It is the processes that build products. For 
example: studies, design, purchase, construction and installation. 

 

 
Figure 1: Illustration of 3D WBS3  
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A WBS can be read: in all projects, in the construction phase for instance, products (PBS) are 
constructed or installed (ABS) somewhere (ZBS). It forms the WBS. There are three dimensions 
to describe a WBS. Jean-Yves Moine writes that WBS is a crossing between ZBS, PBS and ABS:4 

  WBS = ZBS x PBS x ABS 
 
Standards Norway has published Z-014 Standard Cost Coding System (SCSS) edition 2, May 
2012. This NORSOK standard defines a system for cost coding and weight estimates and as-
built or experience data. The system consists of 3 sets of complementary sub-coding systems 
namely:5  
 

 PBS (physical breakdown structure) 
PBS sets the coding structure for physical or functional components of the project at the 
phase of development for each configuration scheme of production and processing 
facilities of oil and gas. The structure of code is separate from the area, modules and 
sub-projects classification systems. 
 

 SAB (standard activity breakdown) 
SAB sets a timescale attribute that expenditures and activities occur during the project. 
The structure of code apart from the project specific WBS or Activity Breakdown 
Structure (ABS) and is used in all phase of projects from the exploration phase to the 
dismantling facility. 
 

 COR (code of resources) 
COR also called the Code of Accounts (COA) classifies all project resources and 
categories based on the level of primary, secondary and tertiary. This structure of code 
classifies the scale of resources involved in the development of offshore and onshore 
installations. 
 

 

Figure 2: Illustration of NORSOK Standard Z-0146  
 
The value or importance of a multi-dimensional WBS as a "best tested and proven practices" 
can be evidenced with Norsok Z-014 which is a three-dimensional model. The ability of three-
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dimensional Norsok Z-014 allows stakeholders to view the data from three different 
perspectives. 
 
The recently evolving OmniClass WBS offers 15 dimensions. OmniClass has 15 hierarchical 
tables in which each of these tables carries different construction information. Each table can 
be used separately to compose a particular subject or combined with other tables to construct 
a more complex subject.7  On his article, Jean-Yves Moine has showed that OmniClass and 3D 
WBS model are compatibles.8  
 

 
Figure 3: OmniClass and 3D WBS9  

 
Therefore, by looking at the value and importance of a multi-dimensional WBS, the IGA should 
not only standardize WBS, but also designing that the standardized models should be multi-
dimensional. 
 
4. BIM (Building Information Modeling) 

An article states that a company can reduce costs and risks through BIM (Building Information 
Modeling)10.  BIM identifies potential issues before construction begins; provide a level of 
detail construction materials, reducing unnecessary transportation activities and costs. By 
identifying issues before the time of construction, they were able to save construction time by 
ensuring that the design can be done according to the plan without variation. 
 
BIM is a sharable collection of building data, including a three-dimensional (3D) computer 
model of the entire project. The model can also include information related to time (adding a 
4th dimension to the BIM), cost (a 5th dimension), and all aspects of managing the project 
lifecycle (a 6th dimension).11  
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Currently research BIM is developed through OmniClass. OmniClass can be applied in the field 
of Building Information Modeling (BIM) for many applications, from managing reports and 
object libraries to provide a way to explore and browse through the data to obtain the required 
information.12  
 
Levels of BIM: 
 

 3D BIM: Building Information Models in 3 Dimensions/ volumetric geometric 

 4D BIM: 3D + Time/ phasing 

 5D BIM: 4D + Cost/ money 

 6D BIM: 5D + all aspects of project life-cycle management information/ facilities 
management 
 

 
Figure 4: Levels of BIM13  

 

Below is illustration of the BIM process: 
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Figure 5: Illustration of BIM process (step 1 to step 3)14  
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Figure 6: Illustration of BIM process (step 4 to step 7)15  
 
From illustration Figure 5 and Figure 6 above, it is obvious that BIM is the common coding 
structure which enables the objects to be linked from the design database to the scheduling 
database, to the cost database, and to the document management database. 
 
If the IGA will adopt BIM, it would require a reliable database. In order to be able to have a 
reliable database, the first thing to do is to standardize the WBS. Without standardized WBS, 
then fully integrated BIM (3D, 4D, 5D and 6D CAD) will not be realized. 
 

5. Build the WBS 

5.1. Choosing a method 

The approach used to build the WBS is to use a top-down approach. WBS is constructed of AFE 
BS 19, and then the components in BS 19 are grouped or decomposed into more detailed 
sections. 
 
5.2. Build the initial WBS 

Using the concept of 3D Work Breakdown Structure (3D WBS), the system which is built 
consists of three sets of complementary sub-systems that compose the WBS: 
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1. ZBS (Zone Breakdown Structure). The hierarchical structure defines drilling area. 
2. SAB (Standard Activity Breakdown). The hierarchical structure defines the activities 

carried out during the drilling of wells. 
3. PBS (Product Breakdown Structure).  The hierarchical structure defines the product, 

including tangible material components that will be installed in the drilling well. 
 
5.3. Building down the WBS 

In building the WBS; SAB and ZBS will be described to a Level 1 and Level 2 only, because the 
focus of this paper is to build a WBS on tangible drilling components. Whereas for PBS will be 
described in more detail. However, it should also be informed that although PBS will be 
described in detail, but will be limited to the components that are common in tangible material 
drilling activities. 
 
5.3.1. ZBS (Zone Breakdown Structure) 

Drilling projects are divided into several areas of work (ZBS), namely contract area and 
then field.  

 

Figure 7: The ZBS drilling16  
 

5.3.2. SAB (Standard Activity Breakdown). 
 
Standard Activity Breakdown is divided into: 

 1 – Site Preparation 

 2 – Drilling operation 

 3 – Formation evaluation 

 4 – Completion 

 5 – Plug and Abandon 

 6 – General 
 

1. Site Preparation 
Includes all activities carried out prior to drilling after drilling site selected and 
surveyed. 

2. Drilling Operation 
This includes all activities drilling a hole in the ground to lift hydrocarbons, injecting 
fluid into the reservoir or for evaluation or monitoring of subsurface formations. 
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3. Formation Evaluation 
Includes all activity of measurements taken inside a wellbore to detect and quantify 
hydrocarbon reserves in the rock formation. 

4. Completion 
This includes all processes to make the well ready for production or injection. 

5. Plug and Abandon 
This activities are to prepare and close the well permanently. 

6. General 
General activity in standard activity breakdown relates to activities carried out by 
PSC Contractors in drilling activities to organize, manage, plan and support drilling 
activities. 

 

Figure 8: The SAB drilling17  
 

5.3.3. PBS (Product Breakdown Structure) 
 
As stated above Product Breakdown Structure which will be described below are only 
common tangible components or often used in drilling activity, will not be composed 
into details the needs of any material tangible in drilling activity. 
PBS will be delivered in the form of the type of wells to be drilled, namely exploratory, 
delineation or development. Each of type of wells will consist of tangible component 
below: 

a. Casing 
b. Tubing 
c. Casing Accessories 
d. Well equipment – surface 
e. Well equipment – subsurface 

Detail of each tangible component can be seen on Appendix 1. 

 

Figure 9: The PBS Drilling18  
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Figure 10: The tangible drilling19  
 

6. Standardizing WBS in BS 20 

BS 20 is a list of supporting materials for AFE drilling and workover projects (BS 19) and a 
summary of the material expenditures. Referring to BS 20 in Appendix 3, BS 20 is an empty 
form of BS which the PSC contractors can decide what will be filled into the form. Thus the PSC 
contractors can decide on each line of the form BS 20: 

• Description of materials to be used , and 
• Unit materials to be issued. 

As explained earlier that actually WBS is part of the AFE supplements, and then it is actually no 
WBS was made in BS 20. In fact there should be a WBS created and sufficient detail that can be 
used as a tool to organize project tasks. So in BS 20 will be found quite a lot of variations on the 
description of the materials used in a project from each BS 20 submitted by the PSC contractors 
as well as units of the material used, whether will be used the type of unit meters, feet or joint. 
Even sometimes from the BS 20 submitted by the same PSC contractors is quite varied. There is 
no standard format in the submitting of BS 20. 
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That is why in BS 20 is quite important to standardize how to fill in the BS 20 with certain 
formats. Standardize WBS format is an important part in providing repeatability and 
consistency. 
 
With standardize the WBS in BS 20 will give some advantages to the Indonesian Government 
Agency (IGA): 
 

1. Provide reports on the use of materials and costs consistently and in a standard format 
to the entire drilling and workover project in Indonesia. 

2. This capability also provides the level of management to acquire the material needs and 
the cost of a project up to the overall drilling and workover project in Indonesia. 

3. Due to material needs and costs reported are consistent, then the IGA can develop a 
database for consolidate these data to determine where the variances that exist 
between functional areas, project areas and projects during a specific time period. It 
will provide an insight to how an improvement will be made to the need of material and 
the cost of drilling and workover project in the future. 
With the growth and development of the database, it will be able to provide the ability 
to accurately estimate material requirements and costs relating to drilling and workover 
projects in the future. 

 
7. Applying 3D WBS on Drilling and Workover Project 

BS 19 is used to summarize the expenditures budget drilling and workover project by type of 
wells. Description of the type of wells to be drilled is such as exploratory, delineation or 
development. The following will do the selection of the most optimal WBS by comparing the 
WBS in the BS 19 existing with alternative 3D WBS. 
 
Drilling and workover projects are divided into several areas of work (ZBS), namely contract 
area and then field. In each area there is a product (PBS) that will be delivered in the form of 
the type of wells to be drilled, namely exploratory, delineation or development. Each product 
has several activities to be composed as ABS. The following table shows the available WBS 
option in BS 19. Option 1 and option 2 is the WBS used in BS 19. 
 

Option Type WBS Level 

    Level 1 Level 2 Level 3 

1 2D Area (ZBS) Product (PBS) Activities (ABS) 

2 2D Product (PBS) Area (ZBS) Activities (ABS) 

3 3D Product (PBS) Activities (ABS) Area (ZBS) 

    X axis Y axis Z axis 

Table 2: Feasible option of WBS20  
 

Option 1 
 
In the following figure, WBS level 1 is ZBS and level 2 is PBS. In each of PBS, there will be 
related activities (ABS), which forms WBS Level 3. 
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Figure 11: Option 1 of WBS21  
 
Advantages: 

 Roll up schedule and cost for each contract area (start to completion) is capable. 

 Visible to analysis productivity by contract area 

 Easier to produce project report by area. 
 
Disadvantages: 

 Not able to roll up schedule and cost by product and activities. 

 Difficult to track progress for activities and procurement (procurement deliverable by 
product). 

 
Option 2 
 
In the following figure, WBS level 1 is PBS and level 2 is ZBS. In each of ZBS, there will be related 
activities (ABS), which forms WBS Level 3. 

WBS Level 1 - ZBS 

WBS Level 2 - PBS 

WBS Level 3 – ABS 

(related ABS included PBS) 
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Figure 12: Option 2 of WBS22  
 
Advantages: 

 Able to roll up schedule and cost by product. 

 Easier to control procurement that focus on each contract area 

 Able to progress reporting by product (well type).  
 
Disadvantages: 

 Roll up of schedule and cost for each contract area is not available. 

 Difficult to produce project report by area 
 
Option 3 
 
A 3D WBS model is shown on Figure 12 below. PBS is applied as X-axis, ABS is applied as Y-Axis 
and ZBS is applied as Z-Axis. This model can visualize the well type as 2D model of 1 particular 
area (PBS and ABS) and then applied the same for other contract area (ZBS) in the third 
dimension within the project scope of work. 
 

WBS Level 1 - PBS 

WBS Level 2 - ZBS 

WBS Level 3 – ABS 

(related ABS included PBS) 
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Figure 13: Option 3 of WBS23  
 
Advantages: 

 Roll up by level of WBS is flexible. 

 Preparing progress reporting by requirements is flexible. 
 
Disadvantages: 

 More complex activity on coding structure. 
 
From each of these options will be tested based on the following criteria: 

a. Flexible roll-up of cost and schedule. 
b. Best flexibility and visibility for project reporting and analysis, including cost and 

schedule. 
 
Based on the criteria, option 3 (3D WBS) is the best meet the criteria. 3D WBS model is suitable 
for drilling and workover project, because there will be a similar PBS and ABS in a lot of number 
of contract area (ZBS). 
 
8. The advantages of using 3D WBS 

Jean-Yves Moine explains some of the advantages of using 3D WBS.24  It is shown by the use of 
Cubix 360.25  These are some of the advantages of using 3D WBS: 
 

1. Saving time and effort 
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2. Detection of possible synergies 
3. Coherences of the durations and the costs 
4. A better understanding of projects 
5. A better structuring of projects 
6. The more the project is huge and complex, the more the 3D model brings added-value 
7. Capitalization of the discipline data and the processes. 

 
8.1.1. Study comparison of WBS, WBS OmniClass and 3D WBS models by Mohammed 

Elrashid.26  

Mohammed Elrashid has conducted a study on the use of non-standard current WBS used in 
the projects and compares it to the standardized WBS. To analyze and choose some alternative 
of existing WBS, it is used a decision making technique: lexicography which is one of the 
noncompensatory models for selecting an option when multi attributes are present. 
The following table is the result of the application of various alternatives WBS with techniques 
lexicography. 

 

Table 3: Decision making technique using lexicography27  
 
Based on the Table 3 above, the selected alternative is 3D WBS model, because the level of 
accuracy of the WBS and the number of design activity phase are the highest ranking 
attributes. The 3D WBS model is the best among other two WBS models. 
 
8.1.2. Managing project by using Norsok standard Z-014 3D WBS28  

Fahmi Syafri uses Norsok standard Z-014 3D WBS to manage Water Pre Treatment Package 
project. The results of the study concluded that Norsok Standard Z-014 gives a more detailed 
and valuable WBS that can help project teams to develop better cost and schedule. 
 
9. Conclusion 

Work Breakdown Structure (WBS) standardization is required to obtain a reliable database of 
drilling activities in Indonesia. WBS is a part of the Authorization for Expenditure (AFE). The 
database input data were obtained from AFE which is submitted by the PSC Contractor after 
approval; and the results AFE close-out. It is expected that by using standardized WBS, all PSC 
contractors will adopt this standard in their submitting AFE. 
 
The Indonesian Government Agency (IGA) should not only standardize WBS, but also designing 
that the standardized models should be multi-dimensional. The value or importance of a multi-
dimensional WBS as a "best tested and proven practices" can be evidenced with Norsok Z-014 
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which is a three-dimensional model. The ability of three-dimensional model allows 
stakeholders to view the data from three different perspectives. 
 
Here are the reasons why WBS standardization on drilling activities in Indonesia recommended 
to be applied by the IGA: 
 

1. WBS is expected to create a reliable historical cost database, which can be used as a 
basis for recommending approval of AFE. 
 

2. It can be used as a checklist to help identify the tangible material that required for 
drilling and workover projects in Indonesia through the Work Program and Budget 
(WP&B) meeting every year, so that the material procurement process can be carried 
out collectively, so it can suppress the price. 

 
3. Forming a reliable historical cost database that can be used to determine the value of 

rough Owner Estimate (OE)/ Conceptual Estimate to forecast a budget need in the near 
future for oil development. 
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Appendix 1 

Detail of Tangible Components 
 
A Casing 

Based on the definition of the American Petroleum Institute (API) specification 5CT, 
casing is a pipe runs from the surface and intended to line the walls of a drilled well. 
Selection of the casing to be used in drilling activity divided by the order of the 
following criteria: 

1. Casing size Outer Diameter (OD)  
Casing size used is as follows: 
AA Casing size OD 7 inches 
AB Casing size OD 9-⅝ inches 
AC Casing size OD 13-⅜ inches 
AD Casing size OD 18-⅝ inches 
AE Casing size OD 20 inches 
AF Casing size OD 30 inches 
 

2. Casing steel grade. 
Steel grade is used to define the strength of the casing steel. This designation 
consists of a grade letter followed by a number, which determines the minimum 
yield strength of steel in ksi (103 psi). The following table summarizes the 
common grade of the standard API: 

Minimum Maximum

H-40 40.000 80.000 60.000 29,5

J-55 55.000 80.000 75.000 24,0

K-55 55.000 80.000 95.000 19,5

N-80 80.000 110.000 100.000 18,5

L-80 80.000 95.000 95.000 19,5

C-90 90.000 105.000 100.000 18,5

C-95 95.000 110.000 105.000 18,5

P-110 110.000 140.000 125.000 15,0

Yield Stress, psi
API Grade

Minimum 

Elongation, %

Minimum Ult. 

Tensile, psi

API STEEL GRADES

 

Table 4: API Steel Grades29  
 

3. Casing poundage 
Casing poundage is a casing or tubing weight per foot (pounds per foot). The 
following table is API casing specification for some casing size and nominal 
weight (pounds per foot): 

Casing 
O.D (in) 

Grade 
Nominal 

Weight (lb/ft) 
Casing Wall 

Thickness (in) 
Inner 

Diameter (in) 

7 H40 17.00 0.231 6.538 

7 J55 23.00 0.317 6.366 

7 K55 23.00 0.317 6.366 
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7 N80 23.00 0.317 6.366 

7 L80 23.00 0.317 6.366 

7 C95 23.00 0.317 6.366 

7 J55 26.00 0.326 6.276 

7 N80 26.00 0.326 6.276 

7 L80 26.00 0.326 6.276 

7 C95 26.00 0.326 6.276 

7 P110 26.00 0.326 6.276 

9 5/8 J55 36.00 0.352 8.921 

9 5/8 K55 36.00 0.352 8.921 

9 5/8 J55 40.00 0.395 8.835 

9 5/8 K55 40.00 0.395 8.835 

9 5/8 N80 40.00 0.395 8.835 

9 5/8 L80 40.00 0.395 8.835 

9 5/8 C95 40.00 0.395 8.835 

13 3/8 H40 48.00 0.330 12.715 

13 3/8 J55 54.50 0.380 12.615 

13 3/8 K55 54.50 0.380 12.615 

13 3/8 J55 61.00 0.430 12.515 

13 3/8 K55 61.00 0.430 12.515 

18 5/8 H40 87.50 0.435 17.755 

18 5/8 J55 87.50 0.435 17.755 

18 5/8 K55 87.50 0.435 17.755 

20 H40 94.00 0.438 19.124 

20 J55 94.00 0.438 19.124 

20 K55 94.00 0.438 19.124 

20 J55 106.50 0.500 19.124 

20 K55 106.50 0.500 19.124 

20 J55 133.00 0.635 18.730 

20 K55 133.00 0.635 18.730 

Table 5: API Casing Specifications 30 
 
Below table are physical properties of XLC casing based on XL Systems Inc. data: 
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Table 6: XLC Casing Specification31 
 

4. Casing couplings 
Based on the definition of the American Petroleum Institute (API) specification 
5CT, coupling is an internally threaded cylinder for joining two lengths of 
threaded pipe. Below are the common sizes of the couplings used for the casing: 

 Short Thread – Casing Couplings (STC) 

 Long Thread – Casing Couplings (LTC) 

 Buttress Thread – Casing Couplings (BTC) 

 Vam Top 

 Tenaris 
 

B Tubing 
Based on the definition of the American Petroleum Institute (API) specification 5CT, 
tubing is a pipe placed within a productive well to serve as an exhaust or delivery duct. 
Selection of tubing to be used in drilling activity divided by the order of the following 
criteria: 

1. Tubing size Outer Diameter (OD)  
Tubing size used is as follows: 
BA Tubing size OD 2-⅜ inches 
BB Tubing size OD 2-⅞ inches 
BC Tubing size OD 3-½ inches 
BD Tubing size OD 4-½ inches 
BE Tubing size OD 5 inches 

2. Tubing steel grade. 
Referring to Table 4: API Steel Grades above. 

3. Tubing poundage 
The following table is physical properties of HD-L tubing base on Atlas Bradford 
data for some tubing size and nominal weight (pounds per foot): 
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Table 7: HD-L Tubing Specifications32 
 

4. Tubing couplings 
Below are the common sizes of the couplings for tubing used: 

 External Upset End – Tubing Couplings (EUE) 

 Non Upset End Tubing – Couplings (NUE) 
 

C Casing Accessories 
All accessories that are attached on the casing string in the well bore. Includes in casing 
accessories are: 

 Float shoe for any size 

 Float collar for any size 

 Centralizer for any size 

 Stop collar for any size 

 Liner hangers 

 Line packers hangers 

 External casing packers 
 
D Well equipment – surface 
Includes in well equipment – surface are complete wellhead and Christmas tree 
attached to the well, i.e.: 

 Wellhead 

 Christmas-tree 
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 Casing head 

 Casing head spool 

 Casing hanger 

 Tubing hanger 

 Tubing head spool 

 Choke 

 Pressure gauge 

 Temperature gauge 
 
E Well equipment – subsurface 
Includes in well equipment – subsurface are tubing accessories and fluid lifting 
equipment. 

 Packer 

 Cement retainer 

 Sucker rod pump 

 Pump rod 

 Plunger pump 

 Submersible pump 

 Pump cable 

 Crossover 

 Sand screen  
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Appendix 2 

Form BS 19 
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Appendix 3 

Form BS 20 
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