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CSR
Case Study : REPLACEMENT OF MOL06 RIMA – HUBARA PIPELINE
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MOL06 Pipeline Data, & Rima Production Profile 

Segment No: MOL06
Line Description Rima - Hubara Design Pressure 8200 kPa
Diameter /inch 18 Current MAOP 2500 kPa
Wall Thickness /mm 6.35 Year of Installation 1982
Length /km 32 Fluid Crude oil
MOC API 5L X60 Operational Status Operating
External Coating PE Pigging Frequency Monthly

Year 20
18

2019 2020 2021 2022 2023 2024 2025 2026 2027

Production
( M3/day)

50
83 5618 5451 5783 5542 5217 4777 4283 3771 3160



CSR

• Problem Overview.
• About MOL06, and why it’s a troublesome.
• Options:

1. Do Nothing.
2. Pipeline Replacement:

a) 14” Carbon Steel.
b) 14” GRE.
c) 10” carbon steel with pumps upgrade.
d) 12” Carbon Steel with DRA.

3. Service Swap between SOGL and MOL with new loop line.
• Concept selection criteria.
• Advantages and disadvantages of each option.





Pipeline Hydraulics 
Fluid properties and Hydraulic equations in fluid and gas 
Hydraulic analysis



Overview of fluid types  

• Liquids
• Crude oil (waxy, heavy)
• Condensate
• Water

• Gases
• Natural gas (lean, rich, dense phase)

• Two-phase
• Natural gas & condensate
• Crude



Basics of Fluids Calculations 

• 𝜌𝜌 𝑘𝑘𝑘𝑘
𝑚𝑚3

• 𝜌𝜌𝑟𝑟𝑟𝑟𝑟𝑟 = 𝜌𝜌𝑙𝑙𝑙𝑙𝑙𝑙
𝜌𝜌𝑔𝑔𝑔𝑔𝑔𝑔

 or S 15 C, 1 atm

• Liquid 𝐴𝐴𝐴𝐴𝐴𝐴 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 141.5
𝜌𝜌𝑟𝑟𝑟𝑟𝑟𝑟

− 131.5

• Friction (Darcy’s equation for liquids only )  ∆𝑃𝑃𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓. = 1
2
� 𝜌𝜌 � 𝑣𝑣2 � 𝐿𝐿

𝑑𝑑
� 𝑓𝑓 ≡ 8

𝜋𝜋2
𝜌𝜌𝑄̇𝑄2 𝐿𝐿

𝑑𝑑5
𝑓𝑓,𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝒇𝒇 𝐑𝐑𝐑𝐑, 𝜺𝜺

𝒅𝒅

• Elevation  ∆𝑃𝑃𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒. = 𝑔𝑔 � 𝜌𝜌 � ℎ

• Acceleration (=0 if DI=constant)  ∆𝑃𝑃𝑎𝑎𝑎𝑎𝑎𝑎. = 1
2
� 𝜌𝜌 � ∆𝑣𝑣2

• ∆𝑃𝑃𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = ∆𝑃𝑃𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓. + ∆𝑃𝑃𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒. + ∆𝑃𝑃𝑎𝑎𝑎𝑎𝑎𝑎.





• 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 𝑞𝑞�Δ𝑃𝑃
𝜂𝜂

• Where:
• q = throughput m3/s
•  𝜂𝜂 = Pump efficiency 

• Gas Flow Pressure Loss – AGA equation 
• ∆𝑃𝑃2

𝐿𝐿
= 𝐶𝐶 𝑓𝑓 𝑧𝑧 𝑇𝑇 𝜌𝜌 𝑞𝑞2

𝑑𝑑5
• Where:

• C = 5.7 � 10−10 𝑀𝑀𝑀𝑀𝑀𝑀
𝐾𝐾

• z = Additional gas compressibility factor
• 𝑧𝑧 = 𝑃𝑃 𝑉𝑉

𝑅𝑅 𝑇𝑇
 

• L pipe length
• d  pipe diameter 



Hydraulic Analysis

• Why?
• Surge pressure during shut-down of a liquid line.
• Turn-down limitations and inhibition or insulation requirements to prevent 

wax or hydrates depositions.
• Effect of flow conditions on the efficiency of corrosion inhibitors, liquid 

catching and slug control requirements at the downstream end of two-phase 
lines.

• Limitations 

• 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 �1 𝑡𝑡𝑡𝑡 2 ⁄𝑚𝑚 𝑠𝑠 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ,𝑎𝑎𝑎𝑎𝑎𝑎 𝑛𝑛𝑛𝑛𝑛𝑛 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝟒𝟒 ⁄𝒎𝒎 𝒔𝒔
5 𝑡𝑡𝑡𝑡 10 ⁄𝑚𝑚 𝑠𝑠 (𝐺𝐺𝐺𝐺𝐺𝐺),𝑎𝑎𝑎𝑎𝑎𝑎 𝑛𝑛𝑛𝑛𝑛𝑛 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝟐𝟐𝟐𝟐 ⁄𝒎𝒎 𝒔𝒔

• (Erosion; Vibration difficulties), (Water dropout if less than 20% water-cut)  



Cont. Gas compression – Power requirement 

𝑃𝑃 = 0.353
𝑧𝑧 𝑇𝑇𝑖𝑖𝑖𝑖 𝑞𝑞
𝜂𝜂

1
𝑟𝑟

𝑃𝑃𝑑𝑑
𝑃𝑃𝑠𝑠

𝑟𝑟

− 1

Variable Name Unit 

P Power requirement kW

z Additional gas compressibility factor -

𝑇𝑇𝑖𝑖𝑖𝑖 Inlet temperature K

q throughput �𝑚𝑚3
𝑠𝑠

𝜂𝜂 compressor efficiency -

𝑃𝑃𝑑𝑑 Discharge pressure kPa

𝑃𝑃𝑠𝑠 Inlet (suction) pressure kPa

r 𝑘𝑘 − 1
𝑘𝑘

-

k Specific heat ratio -



Liquid Flow Characteristics 

• ∆𝑃𝑃 = 𝑓𝑓 𝜌𝜌, (𝜇𝜇 + ̇ 𝑄𝑄),𝑑𝑑, 𝐿𝐿
• 𝜌𝜌 = 𝑓𝑓 𝑇𝑇
• 𝜇𝜇 = 𝑓𝑓(𝑇𝑇)

• Incompressible
• Linear pressure drop

• If 𝜕𝜕𝑇𝑇
𝜕𝜕𝑡𝑡

= 0, 𝑎𝑎𝑎𝑎𝑎𝑎 𝜕𝜕𝜌𝜌
𝜕𝜕𝜕𝜕

= 0, then 𝜕𝜕𝑣𝑣
𝜕𝜕𝑡𝑡

= 0,

P

v

L

L



Gas Flow Characteristics 

• ∆𝑃𝑃 = 𝑓𝑓 𝜌𝜌, (𝜇𝜇 + ̇ 𝑄𝑄),𝑑𝑑, 𝐿𝐿
• 𝜌𝜌 = 𝑓𝑓 𝑇𝑇,𝑃𝑃
• 𝜇𝜇 = 𝑓𝑓 𝑇𝑇,𝑃𝑃

• Compressible

• If 𝜕𝜕𝑇𝑇
𝜕𝜕𝑡𝑡

= 0, and 𝜕𝜕𝜌𝜌
𝜕𝜕𝑡𝑡
≠ 0, 𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝜕𝜕𝜕𝜕

𝜕𝜕𝜕𝜕
≠ 0

• Non-linear pressure drop
• Dependent on pressure level

P

v

L

L



Calculations 
• Wall thickness & Vacuum 
• Upheaval Buckling 
• Road Crossing
• Buoyancy  



Wall-thickness and Vacuum 

• Inputs:
• NPS, ID, OD.
• Operating P, T.
• Material type, and its properties.

• Remarks:
• Corrosion allowance.
• Hoop stress.
• D/t ratio.
• Equivalent max stress, and 90% SMYS
• Higher grade  Stronger material 



Upheaval Buckling
• Why?
• Inputs:

• Size, Materials and its properties, Design parameters, Operation parameters.

• Remarks:
• 𝑤𝑤 + 𝑞𝑞 > 𝑊𝑊 ( the resultant force of upwards and downwards)
• Only on high terampere variations (extremely hot or cold)

• 𝐷𝐷𝐷𝐷 ≥ 82 °∁ ; Location imperfections 



Road Crossing 

• Remarks:
• Type of soil:

• Loose sand and gravel.
• Medium dense sand.
• Dense to very dense sand.

• Single axles over tandem axles
• Cyclic loading/ fatigue





Buoyancy 

• Why?
• Overcoming the problem 

• Increase cover depth 
• Install concrete slaps 

 



PIPESIM/PIPE STUDIO

• PIPESIM: the recommended application program for hydraulic sizing.
•  According to SOP-106:
1. Identify the purpose of the simulation. (e.g., maximum Capacity, delivery 

pressure)
2. Make sure you have the required input for the simulation (e.g., operating 

pressure, delivery end pressure, operating flowrate)
3. Make sure you collected all the data required for the simulation mentioned in 

the Pre-check and Tools and materials sections at the bottom of this SOP.
4. According to the objective and available data (decide on which simulation is 

more suitable:
1. Quick simulation, which requires minimum input. Gives a good estimation of the actual 

field conditions.
2. Detailed simulation, which requires PVT report. Gives best estimation of the actual field 

conditions. (Recommended)



OLGA

• Used for transient analysis of multiphase pipelines.
• Showcase with UEFP18. 
• Based on:

1. Process Engineering Flow Scheme (PEFS)
2. Heat & Material Balance (HMB)
3. Basis for Design (BfD)/ Process Design Basis (PDB)
4. Pipeline elevation profile
5. Production forecast
6. Equipment operating envelope/EORD
7. Equipment data sheet
8. Pipesim steady state simulation



FA Eng.
Flow Assurance Engineer

DR
Design Review 

SS
Steady State 



Material Selection
• Basics 

• Overview
• Overcoming shortcomings 

• Simulation (Case-study) 



Material Selection Basis

• Short listing : feasibility 
• Cost effective

1. Carbon steel
2. Stainless steel
3. Duplex
4. Super duplex
5. Ni-alloys

• HSE



Overcoming Shortcomings 

A. Chemical injection:
1. Corrosion inhibitor 
2. Biocide 

B. Non-corrosive materials 
i. Non-metallic 

1. GRE (Glass reinforced epoxy)
2. HDPE (High density polyethylene)
3. Internal Fusion Bonded Epoxy (FBE) coating
4. RTP (reinforced thermoplastic pipe)

ii. CRA
1. SS 316 L
2. DSS
3. SDSS
4. Alloy 28
5. Alloy 825
6. Alloy 625



CRA

• Alloying:
• Cr  12 𝑡𝑡𝑡𝑡 13 𝐶𝐶𝐶𝐶𝐶 ⇒ 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓
• Ni
• Mo
• Mm
• Si
• N
• Ti
• Cu
• W

CRA

Design 
Temp.

Chloride 
Limit

�𝑚𝑚𝑚𝑚
𝐿𝐿

SLC

𝑃𝑃𝑃𝑃𝐻𝐻2𝑆𝑆
𝑘𝑘𝑘𝑘𝑘𝑘(𝑝𝑝𝑝𝑝𝑝𝑝)



NMM

• Material selection strategy –No corrosion at 
minimum life cycle cost & No compromise on 
process safety.

Low Life-
cycle Cost

Corrosion 
resistance 

Low 
Maintenance 

Cost 

Ease Of 
Handling



Hydrocor (Case Study)



Hydrocor (Case Study)











Options and Recommendations 
Non-feasible:
• Carbon Steel + 6 mm Corrosion Allowance
• CS + FBE coating
• HDPE lined CS
• SS316L
Feasible:
• Carbon Steel + 6mm Corrosion Allowance + 99% 

Corrosion inhibition + Pigging + Inspection
• GRE
• 22 Cr DSS + 3LPE + ICCP





Route Selection 
Theoretical Overview
 



Optimization of Pipeline Route from Concept until 
Construction

• Corridor selection at Concept / Desktop study /Overall Route Map for 
Routing Options
• Route refinement at BFD study ~500mt Width / Desktop study & Site Visit 
/ Preliminarily Route Selection /Route Maps
• Route definition; survey 100mt width at FEED / Route Selection finalization 
/ Topographical Geotechnical Survey /Preliminarily Alignment sheets
• Route ROW Alignment i.e. ~30mt at AFC Route Alignment Sheet



POD’s Earth; previous projects data(route study, Geotechnical data); Future development 



Route Selection Case Study 
10” GRE buried condensate pipeline approximately 44 km from MBR to SRCPP
Reference: CRS# MBR-00-101983-LA-7880-00004-0000 Rev 01





Reference Data And Equipment

• The Preliminary Route Map.
• based on the latest map provided by PDO.

• GPS equipment (Garmin Montana 650).
• used for verification during the field reconnaissance survey along the 

proposed pipeline route.

• Site observations and finding which were verified and recorded.
• FEED

• pipeline route study
• CSR
• BfD



PRELIMINARY PIPELINE ROUTES

PRELIMINARY PLOT PLANS



Route Selection Criteria 

The following considerations form the basis for optimal route selection:
a. Minimize the total Pipeline length and bends.
b. Minimize the probability of physical damage.
c. Avoid the Pipeline route through sensitive areas such as University / 
Schools, Highly populated areas, Residential, Hospital, Market, Defense 
proximities, etc.
d. Eliminate critical areas such as well pads, inhabited locations, third 
party production facilities and line parallelism with OHL’s, etc.



Cont. 

e. Avoid routing through difficult construction areas such as Jebels / 
Mountains and difficult subsurface conditions such as rock or unstable soil.
f. Minimize the number of crossings for Wadis, Rivers, Highways/ Tarmac 
roads, other Pipelines and Utilities, etc. as applicable.
g. The crossing of existing Pipelines, Cables, Power lines, Roads, Railways 
and Waterways should be as close as practicable to 90 degrees angle.
h. Maximize routing through an existing corridor(s) requiring minimum 
redevelopment.
i. Constructability, Technical requirements and Cost.



Route Selection Details 

• Desktop study
• 10” GRE, Not feasible.

• Site visit
• Found 20” Gas line with same route.
• GRE 10” parallel to 20” gas line.
• Observations:

• Existing flowline/pipelines
• Graded roads
• Wadis/Jebel areas
• OHLs



Route Description

The routing of the proposed 10”GRE condensate pipeline starts from 
spec break flange inside MBR CPF station and ends at spec break flange 
inside SRCPP station. 



Options: At MBR CPF Area

Option-1: From start point at MBR CPF station, the proposed 10” GRE condensate
pipeline exits at MBR CPF spec break flange inside fence area and runs towards the
southwest direction. The new pipeline turns towards north direction by crossing
existing flow lines and buried pipelines & cables and follow parallel route of existing
20” Gas pipeline.

Option-2: From start point at MBR CPF station, the Proposed 10” pipeline will be
routed exactly parallel to existing 20” Gas pipeline. The proposed 10” GRE
condensate pipeline exits at MBR CPF spec break flange inside fence area and runs
towards the southwest direction without crossing any of existing facility.



Options: At SR CPP Area

Option-1: The Proposed 10” GRE pipeline is diverted from chainage 35+252m and 
will be routed along the proposed 24” CEMS to SR CPP pipeline, till it reaches 
SRCPP proposed urban planning area. In this section the pipeline crosses right of 
ways, OHL’s, flowlines/ pipelines, Well pads and one black top road.

Option-2: The proposed 10” pipeline will be routed parallel to existing 20” Gas 
pipeline. The length of the pipeline is same when compared with option-01 route. 
The number of flowline/pipeline and graded road crossings are less when 
compared with option-1 route. Additionally, there is ample space available for this 
option and the route is straight with lesser bends till it approaches SR CPP area. 
This will ease construction activities like trenching, material handling, etc. and 
results less impact on project schedule. However existing plot and fence to be 
extended to accommodate the Pipeline.



Population Density Study For The Proposed 
Pipeline Route
• Based on site visit observations:

•  New pipeline are installed in remote desert locations within PDO concession 
area.

• There is no human occupancy exists.
• No residential buildings, commercial /shopping location, petrol filling stations, 

bridges /highways, ROP offices, community area, other public infrastructure 
locations.

• Therefor, as per ASME B31.8 and SP-1211 table 1, the location is classified as 
location class 1.



Environmental Considerations

Impact to the environment due to construction and operation of the 
new pipeline and their associated gathering/piping facilities are 
considered to be minimal due to the extremely sparse habitat 
supported at the remote desert location.



PDO XTG MAIL CORRESPONDENCE FOR RESERVING
THE PLANNED PIPELINE ROUTE IN XTG MAP



Station Approach Showcase 
MBR-00-101983-LA-2580-00156-0002-04
GRE 10”











Wadi Classification 
Legacy/Current Methodology 



Wadi Classification methodology 

• As per SP-1208 Sec. 2.9.3.3 :
Wadis may be classified based on judgement and careful evaluation of the crossing 
location with due consideration to wadi’s width, bed slope, past discharge history 
and erosion potential at the crossing location. 
1. Type ‘A’ wadis are those where low velocity flow is expected after heavy rains.
2. Type ‘B’ wadis are those where erosion due to high velocity flow is expected 

after heavy rains.
3. Type ‘C‘ wadis are those where heavy erosion due to high velocity flow is 

expected after heavy rains combined with the existence of large stones and 
boulders.

4. Type ‘D’ wadis – for Type ‘C’ wadis, in case of high H2S levels (critical sour 
asper SP-1190) and MOL (Main Oil Line) / SOGL(South Oman Gas line) pipelines



Summery 



Wadi Classification Methodology 

• Does not depend primarily on the engineers' judgment.
• Utilizing Go/No Go PDO earth. 



Wadi Crossing Design Factor 



Wadi Crossing Cover Depth



BVS

• Why?
• Minimize loss of product in the event of a pipeline failure 
• To facilitate repairs. 

• Design 
• Same design code as the pipeline as per fluid category.
• Bypass designed as per ASME B31.3.
• If 𝐷𝐷𝐷𝐷𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 ≥ 0.6 then BVS 𝐷𝐷𝐷𝐷𝐵𝐵𝐵𝐵𝐵𝐵 = 0.6 . 
• 𝐷𝐷𝐷𝐷𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 𝐷𝐷𝐷𝐷𝐵𝐵𝐵𝐵𝐵𝐵

• 𝐷𝐷𝐷𝐷𝐵𝐵𝐵𝐵𝐵𝐵 �
𝐴𝐴𝐴𝐴,𝑇𝑇𝑀𝑀𝑀𝑀𝑀𝑀𝑇𝑇𝑀𝑀𝑀𝑀𝑀𝑀 =  𝐷𝐷𝐷𝐷𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
𝐵𝐵𝐵𝐵, = 𝐷𝐷𝐷𝐷𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝/𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝



Cont. BVS

• 𝐷𝐷𝜈𝜈 � 𝑂𝑂𝑂𝑂𝑂𝑂,≤ 8 𝑚𝑚/𝑠𝑠
𝐺𝐺𝐺𝐺𝐺𝐺,≤ 40 𝑚𝑚/𝑠𝑠



Liquid Pipelines Block valve station configuration
Manual operation only



Liquid Pipelines Block valve station configuration
Suitable for remote operation



Gas Pipelines Block valve station configuration



MTO and Scope of Work 



Overview 

• Urban Planning
• Overall route map
• Alignment sheets and AFC
• Procurement/ MTO

• AFT  Process team  TBE (Technical Bid evaluation)



MTO (Material Take-Off)



Technical Bid



Pipeline Drawings 

PFS (Process Flow Schemes)
PEFS (Process Engineering Flow Schemes)
UFS (Utilities Flow Schemes)
UEFS (Utility Engineering Flow Schemes)
PSFS (Process Safeguarding Flow Schemes)
USFS (Utility Safeguarding Flow Schemes)
Plot Plans
Isometric Drawings 



Backup Slides





GRP/GRE Temperature and Pressure 
Limitations 



Type A (GRE)



Stress Analysis For 16”Production 
Header (PL5)
A showcase 



Overview 

• The objective is to perform preliminary stress analysis of the 16” 
Production Header (PL5) to ensure stresses are within acceptable 
limit and to report restraints/support reactions and displacements to 
facilitate structural design of supports and to provide input for piping 
stress analysis.



Cont. Remarks 

• Caesar-II Ver.7.0.
• Covers the entire length of the new pipeline.
• Nodes are created at pipeline point of intersection and other points 

of interest.
• Buried model of the pipeline system.
• The pipeline system is analyzed for various load case scenarios 

complying with the Pipeline Design Code ASME B31.8.











Pump/Compressor Sizing



Pumping 

• Definition of pumping: the force to move in a specified direction by 
means of pump.

• Types of pumps
1. Positive displacement pumps .

• Discharge of the fluid from a vessel by partially or completely displacing its 
internal volume with a second fluid or by mechanical means. 

2. Centrifugal pumps.
• Produce kinetic energy by the action of centrifugal force and to convert this 

energy into pressure by efficiently reducing the velocity of the fluid as per 
Bernoulli equation. 



Types of Positive Displacement Pump

• Rotary Pumps 
• Movement of the fluid is achieved by mechanically displacing the liquid 

produced by rotation of a sealed arrangement of intermeshing rotating parts 
within the pump casting.

• Piston Pumps 
• A volume of liquid is drawn into the cylinder through the suction valve on the 

intake stroke.



Pump Selection

• Pump selection parameters:
• Capacity 
• Differential head/pressure 
• Viscosity range max/min temperature 
• Net Positive Suction Head Available (NPSHA)

• Done by whom? 
• Rotating engineering team



Cont. Pump Selection 

• Centrifugal pump is selected when:
1. The pump fluid velocity is less than 800 cSt.
2. The pumped fluid viscosity < 1200 cSt, and the efficiency correction factor 

(CE) > 0.45
• Where centistokes (cSt) is equivalent to (1 cSt = 0.01 St = 1 mm2/s)

• Positive displacement pump is selected when pumped fluid viscosity 
is more than 1200 cSt



Compressors 

• Definition: fluid machines that handle gases and vapors which are:
1. Compressible
2.  𝑇𝑇 ∝ 𝑃𝑃
3. Less dense than liquid  

• Remarks:
• Liquids in a compressor can case:

1. Major damage like loss of containment
2. High power requirement, which may damage the driver or transition components 
3. Damage impellers and internal seals



Compressors Applications and Types 

• Applications 
1. Gas gathering 
2. Gas injection 
3. Gas transmission 
4. Refrigeration 
5. Plant and instrument air



Cont. 

• The compressor type is determined by process operating conditions:
•  Gas Data: composition, corrosivity, Molecular weight, ratio of specific heat, 

etc.
• Operating temperature and pressure ranges  
• Volumetric and mass flows at the inlets and outlets

• Types 
• Centrifugal Compressors
• Piston Compressors 
• Screw Compressors  



Type A (Metallic) 



Type C (Metallic) 



Type C (Metallic) 

Top View 



Type C (Metallic)

Section view 



Type D (Metallic)



Wadi Crossing Showcase
Type A wadi from 








	FEED Office FDP  
	ORP
	Cont.
	CSR
	CSR
	MOL06 Pipeline Data, & Rima Production Profile 
	CSR
	Slide Number 8
	Pipeline Hydraulics 
	Overview of fluid types  
	Basics of Fluids Calculations 
	Slide Number 12
	Slide Number 13
	Hydraulic Analysis
	Cont. Gas compression – Power requirement 
	Liquid Flow Characteristics 
	Gas Flow Characteristics 
	Calculations 
	Wall-thickness and Vacuum 
	Upheaval Buckling�
	Road Crossing 
	Slide Number 22
	Buoyancy 
	PIPESIM/PIPE STUDIO
	OLGA
	Slide Number 26
	Material Selection
	Material Selection Basis
	Overcoming Shortcomings 
	CRA
	NMM
	Hydrocor (Case Study)
	Hydrocor (Case Study)
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Options and Recommendations 
	Slide Number 39
	Route Selection 
	Optimization of Pipeline Route from Concept until Construction�
	Slide Number 42
	Route Selection Case Study 
	Slide Number 44
	Reference Data And Equipment
	Slide Number 46
	Route Selection Criteria 
	Cont. 
	Route Selection Details 
	Route Description
	Options: At MBR CPF Area
	Options: At SR CPP Area
	Population Density Study For The Proposed Pipeline Route
	Environmental Considerations
	Slide Number 55
	Station Approach Showcase 
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Wadi Classification 
	Wadi Classification methodology 
	Summery 
	Wadi Classification Methodology 
	Wadi Crossing Design Factor 
	Wadi Crossing Cover Depth
	BVS
	Cont. BVS
	Liquid Pipelines Block valve station configuration�Manual operation only
	Liquid Pipelines Block valve station configuration�Suitable for remote operation
	Gas Pipelines Block valve station configuration
	MTO and Scope of Work 
	Overview 
	MTO (Material Take-Off)
	Technical Bid
	Pipeline Drawings 
	Backup Slides
	Slide Number 78
	GRP/GRE Temperature and Pressure Limitations 
	Type A (GRE)
	Stress Analysis For 16”Production Header (PL5)
	Overview 
	Cont. Remarks 
	Slide Number 84
	Slide Number 85
	Slide Number 86
	Slide Number 87
	Pump/Compressor Sizing
	Pumping 
	Types of Positive Displacement Pump
	Pump Selection
	Cont. Pump Selection 
	Compressors 
	Compressors Applications and Types 
	Cont. 
	Type A (Metallic) 
	Type C (Metallic) 
	Type C (Metallic) 
	Type C (Metallic)
	Type D (Metallic)
	Wadi Crossing Showcase
	Slide Number 102
	Slide Number 103
	Slide Number 104

