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Capacity of 12  MMBD

Transported through 6 shipping lines

Piping network = 1,900 KM

Size range 8-60” diameters

Most piping are not scrapable

65% of the piping are underground

Overview Challenges & Opportunities NM Deployment Way Forward
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SWID Journey in Deploying Nonmetallic

Overview Challenges & Opportunities NM Deployment Way Forward
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Internal Corrosion Model 

Overview Challenges & Opportunities NM Deployment Way Forward
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 Girth weld locations: weakness points/different 

corrosion potential.

 Pediment Failure mode: leaks at the weld joints/HAZ.

 Pipelines coating has a life cycle.

Integrity

Overview Challenges & Opportunities NM Deployment Way Forward
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http://www.bakhtiarifamily.com/oil.php
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http://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjygLyp8JfUAhWKr1QKHWW9CQkQjRwIBw&url=http://www.powerwraplp.com/gallery.php?galid=1&psig=AFQjCNHnkgpxiYi9XLjCZKxUnQyReHN7-w&ust=1496242509751345
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 MIC is one of the corrosion root causes in seawater 

injection.

 Biocide: Common method to preclude bacteria growth.

 Sleeves is the current method: impairs coating integrity.

Operational/Maintenance

Overview Challenges & Opportunities NM Deployment Way Forward

http://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiy48nL45jUAhVF8IMKHa8bDB4QjRwIBw&url=http://www.ram100intl.com/RAMFILL-RS.php&psig=AFQjCNEalhtlvri5IkAqRaifFzGgpcUU1Q&ust=1496273566755168
http://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiy48nL45jUAhVF8IMKHa8bDB4QjRwIBw&url=http://www.ram100intl.com/RAMFILL-RS.php&psig=AFQjCNEalhtlvri5IkAqRaifFzGgpcUU1Q&ust=1496273566755168
https://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiW0K-03ZjUAhWq8YMKHT8rA4MQjRwIBw&url=https://aramcoexpats.com/articles/workshop-gets-on-microbes-good-side/&psig=AFQjCNGn9G5V3otRIy5OlCUA1ZJHweNK3Q&ust=1496271681594352
https://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiW0K-03ZjUAhWq8YMKHT8rA4MQjRwIBw&url=https://aramcoexpats.com/articles/workshop-gets-on-microbes-good-side/&psig=AFQjCNGn9G5V3otRIy5OlCUA1ZJHweNK3Q&ust=1496271681594352
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Inspection

 Challenges to reach and inspect coated telescopic piping.

 Test holes are the current inspection method for 

underground piping.

 Off plot pipelines have inadequate detection programs, 

including the coupons.

Overview Challenges & Opportunities NM Deployment Way Forward

http://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj_5YKe8pnUAhWE8YMKHVOJDrgQjRwIBw&url=http://www.romstargroup.com/index.php/in-line-inspection/&psig=AFQjCNGGzMzrGcwbrmcJ28HzM_MYBrHp6A&ust=1496311860219161
http://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj_5YKe8pnUAhWE8YMKHVOJDrgQjRwIBw&url=http://www.romstargroup.com/index.php/in-line-inspection/&psig=AFQjCNGGzMzrGcwbrmcJ28HzM_MYBrHp6A&ust=1496311860219161
http://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj32a325JjUAhVI8IMKHSmrAVMQjRwIBw&url=http://onstream-pipeline.com/solutions/&psig=AFQjCNF_1vTKZQnEYCTWbxq17d3eIr4ZXQ&ust=1496273903989930
http://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj32a325JjUAhVI8IMKHSmrAVMQjRwIBw&url=http://onstream-pipeline.com/solutions/&psig=AFQjCNF_1vTKZQnEYCTWbxq17d3eIr4ZXQ&ust=1496273903989930
http://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiZ4OuYj67UAhVIOhoKHcj6BrQQjRwIBw&url=http://blog.applus.com/evaluating-defects-using-eddy-current-testing-2/&psig=AFQjCNFqglcPr5FU9vkCTqRBC2B79cidaw&ust=1497006820350942
http://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiZ4OuYj67UAhVIOhoKHcj6BrQQjRwIBw&url=http://blog.applus.com/evaluating-defects-using-eddy-current-testing-2/&psig=AFQjCNFqglcPr5FU9vkCTqRBC2B79cidaw&ust=1497006820350942
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Overview Challenges & Opportunities NM Deployment Way Forward

Failure Case on Metallic Coated Piping: 

Plant shutdown due to a pinhole leak in the main piping header 42” supplying 

that facility

Challenges:

 The piping is underground & underneath a highway.

 The leak was exactly with the portion underneath the road.

 It was quite difficult identifying the leak point.

 The repair had to be executed within a short period of time.

As an interim solution: the portion has been replaced  with a new coated pipe without impacting the road traffic.

As a permeant solution: the pipe is to be replaced using nonmetallic application (HDPE liner) instead of coating.
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Overview Challenges & Opportunities NM Deployment Way Forward

Deploying nonmetallic applications can overcome all metallic piping challenges

The followings three (3) applications are the common one to cover in our presentation:

Reinforced Thermosetting Resin Piping (RTR)

High Density Polyethylene Liner (HDPE) 

Reinforced Thermoplastic Piping (RTP)
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3/2/2020

Successful Technology Deployment to enhance System Integrity

 The first time ever, RTR utilized for high pressure application

 design pressure up to 3,000 psig in diameters up to 10 inches.

 Under six month pilot testing

Reinforced Thermosetting Resin Piping (RTR)

Overview Challenges & Opportunities NM Deployment Way Forward
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3/2/2020

Successful Technology Deployment to enhance System Integrity

Reinforced Thermosetting Resin Piping (RTR)

Overview Challenges & Opportunities NM Deployment Way Forward

Advantages:

Corrosion Resistance & lightweight

Low Installation & Maintenance Cost

Excellent Abrasion Resistance

Limitation:

Limited sizes to handle high pressure applications

Sensitive to high temperature & operational upsets
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Successful Technology Deployment to enhance System Integrity

High Density Polyethlene Piping (HDPE)

 HDPE lining replacing FBE coating in ongoing projects (replace/rehabilitation) 

 Started with all underground piping crossing highway or railway

 Different Jointing techniques utilized (coupling & flanged connections)  

Overview Challenges & Opportunities NM Deployment Way Forward

https://plasticpipe.org/pdf/high_density_polyethylene_pipe_systems.pdf
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3/2/2020

Successful Technology Deployment to enhance System Integrity

High Density Polyethlene Piping (HDPE)

Overview Challenges & Opportunities NM Deployment Way Forward

Advantages:

 It has the lowest repair frequency per km of pipe per 

year 

 HDPE is generally used for high pressure applications 

ranging from 3.2 to 25 bar, in all sizes. 

 There is no need for the FBE coating, and all risks 

associated with coating failures can be all eliminated.

Limitation:

 It is sensitive to chemical additives, or high temperature 

 It requires special flanges to install (rounded face 

flanges) 

 It has some maintenance cost as it requires regular 

venting to maintain its healthiness & reliability.

 HDPE lining requires piping surfaces in a good condition 

to install.
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Successful Technology Deployment to Enhance System Integrity

High Density Polyethlene Piping (HDPE)

Overview Challenges & Opportunities NM Deployment Way Forward

Successful deployment (UTMN-369):

• Pilot Objectives

 Rehabilitate injection lateral 

 Stop internal corrosion and leaks

 Qualify rehabilitation process

 Qualify Rotolining capabilities for fittings

 Qualify WTEF flangeless connector
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3/2/2020

Successful Technology Deployment to enhance System Integrity

High Density Polyethlene Piping (HDPE)

Overview Challenges & Opportunities NM Deployment Way Forward

Successful deployment (UTMN-369) :
.
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3/2/2020

Successful Technology Deployment to Enhance System Integrity

High Density Polyethlene Piping (HDPE)

Overview Challenges & Opportunities NM Deployment Way Forward

 Dewatering 

 Cleaning

 Liner Installation

 Installation of Flangeless Connector Hubs.

 Shop Lined Elbows

 Hydrotest
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Successful Technology Deployment to Enhance System Integrity

High Density Polyethlene Piping (HDPE)

Overview Challenges & Opportunities NM Deployment Way Forward

 Bolt Up 

 Hydro Test

 Handover to Operations for startup
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Successful Technology Deployment to enhance System Integrity

Reinforced Thermoplastic Piping (RTP)

 8’’ RTP Pipe rated at 3000psig Deployed-First time in the world 

 6” RTP Pipe Rated at 3000psig Deployed-First time in the Company

 Hydrotested at 4500psig.



Overview Challenges & Opportunities NM Deployment Way Forward

https://plasticpipe.org/pdf/high_density_polyethylene_pipe_systems.pdf
https://www.google.com/imgres?imgurl=https://www.pipelife.com/media/com/products/specialties_soluforce_300x200.jpg&imgrefurl=https://www.pipelife.com/com/products/specialities/soluforce-rtp.php&docid=48ElgsXMewZ5iM&tbnid=m5OqhrA4WfrZ1M:&vet=10ahUKEwju-cS8j-zdAhWMxIsKHTUvCw4QMwhHKAswCw..i&w=300&h=200&safe=strict&client=safari&bih=753&biw=1264&q=RTP piping&ved=0ahUKEwju-cS8j-zdAhWMxIsKHTUvCw4QMwhHKAswCw&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https://www.pipelife.com/media/com/products/specialties_soluforce_300x200.jpg&imgrefurl=https://www.pipelife.com/com/products/specialities/soluforce-rtp.php&docid=48ElgsXMewZ5iM&tbnid=m5OqhrA4WfrZ1M:&vet=10ahUKEwju-cS8j-zdAhWMxIsKHTUvCw4QMwhHKAswCw..i&w=300&h=200&safe=strict&client=safari&bih=753&biw=1264&q=RTP piping&ved=0ahUKEwju-cS8j-zdAhWMxIsKHTUvCw4QMwhHKAswCw&iact=mrc&uact=8
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Successful Technology Deployment to enhance System Integrity

Reinforced Thermoplastic Piping (RTP)

Overview Challenges & Opportunities NM Deployment Way Forward

 Easy & fast installation compared with CS Piping & HDPE lining

 Fully corrosion resistant
 Flexible with reusability feature

Advantages

https://plasticpipe.org/pdf/high_density_polyethylene_pipe_systems.pdf
https://www.google.com/imgres?imgurl=https://www.pipelife.com/media/com/products/specialties_soluforce_300x200.jpg&imgrefurl=https://www.pipelife.com/com/products/specialities/soluforce-rtp.php&docid=48ElgsXMewZ5iM&tbnid=m5OqhrA4WfrZ1M:&vet=10ahUKEwju-cS8j-zdAhWMxIsKHTUvCw4QMwhHKAswCw..i&w=300&h=200&safe=strict&client=safari&bih=753&biw=1264&q=RTP piping&ved=0ahUKEwju-cS8j-zdAhWMxIsKHTUvCw4QMwhHKAswCw&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https://www.pipelife.com/media/com/products/specialties_soluforce_300x200.jpg&imgrefurl=https://www.pipelife.com/com/products/specialities/soluforce-rtp.php&docid=48ElgsXMewZ5iM&tbnid=m5OqhrA4WfrZ1M:&vet=10ahUKEwju-cS8j-zdAhWMxIsKHTUvCw4QMwhHKAswCw..i&w=300&h=200&safe=strict&client=safari&bih=753&biw=1264&q=RTP piping&ved=0ahUKEwju-cS8j-zdAhWMxIsKHTUvCw4QMwhHKAswCw&iact=mrc&uact=8
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Successful Technology Deployment to enhance System Integrity

Reinforced Thermoplastic Piping (RTP)

Overview Challenges & Opportunities NM Deployment Way Forward

 Relatively high CAPEX compared with CS piping & HDPE lining

 It is only available with small sizes (6’’ & 8”) for HP application.

 It requires metallic joints to install: potential corrosion points

(every 500 meter there is a metallic Joint) 

Limitation

https://plasticpipe.org/pdf/high_density_polyethylene_pipe_systems.pdf
https://www.google.com/imgres?imgurl=https://www.pipelife.com/media/com/products/specialties_soluforce_300x200.jpg&imgrefurl=https://www.pipelife.com/com/products/specialities/soluforce-rtp.php&docid=48ElgsXMewZ5iM&tbnid=m5OqhrA4WfrZ1M:&vet=10ahUKEwju-cS8j-zdAhWMxIsKHTUvCw4QMwhHKAswCw..i&w=300&h=200&safe=strict&client=safari&bih=753&biw=1264&q=RTP piping&ved=0ahUKEwju-cS8j-zdAhWMxIsKHTUvCw4QMwhHKAswCw&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https://www.pipelife.com/media/com/products/specialties_soluforce_300x200.jpg&imgrefurl=https://www.pipelife.com/com/products/specialities/soluforce-rtp.php&docid=48ElgsXMewZ5iM&tbnid=m5OqhrA4WfrZ1M:&vet=10ahUKEwju-cS8j-zdAhWMxIsKHTUvCw4QMwhHKAswCw..i&w=300&h=200&safe=strict&client=safari&bih=753&biw=1264&q=RTP piping&ved=0ahUKEwju-cS8j-zdAhWMxIsKHTUvCw4QMwhHKAswCw&iact=mrc&uact=8
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3/2/2020

Enhance the safety, integrity, and reliability of operating 
facilities 

Encourage local NM manufacturing and service 
providers

Minimize life cycle cost 

Overview Challenges & Opportunities NM Deployment Way Forward



24

Saudi Aramco: Company General Use

Overview Challenges & Opportunities NM Deployment Way Forward
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Thank You 


