
Introduction 

As urban populations grow many cities around the world are facing 

serious water shortages, which is aggravated by the leakages from 

their old networks. Replacing these old mains in the congested 

streets can seem daunting but the correct materials choice can make 

installation easier and much less expensive. 
 

The Cost of Components 

The costs of PE pipes and fittings are usually lower than those of 

other materials for small diameter systems, but in larger diameters 

they can be more expensive. Despite this, PE systems are still the 

preferred solution in Europe because other factors such as:- 

 Network designers can make use of the smoother walls and 

superior flow characteristics of PE.  

 No corrosion in the pipe bore means that water quality is 

maintained at a high level through the operational life. 
 

The Cost of Installation 

The installation costs for PE pipe systems can be lower than other 

materials:- 

 PE pipes can be supplied in longer lengths reducing the 

installation time reducing labour and traffic management costs. 

 PE pipes can be butt welded above the trench enabling the 

trench width to be reduced. 

 PE pipes are light weight requiring little mechanical lifting 

equipment. 

 PE pipes will flex around bends or obstacles reducing the 

number of fittings 

 Welded PE systems will resist axial forces therefore no anchor 

blocks are required.  

If trenchless techniques such as slip-lining, directional drilling (HDD) 

or pipe bursting are used even greater savings can be realised using 

PE pipe systems as shown in fig 2.  
 

The Cost of Ownership 
The cost of ownership covers the cost of maintenance and repair of 

the system throughout its operational life and in independent surveys 

PE systems have shown the lowest failure rate of all pipeline 

materials. PE pipes have a lower ownership costs:- 

 Welded PE systems resist axial loads without failure and can 

better resist the ground movement experienced in modern cities.    

 PE systems do not corrode and therefore need no expensive 

protection or monitoring systems  

 No corrosion means no build up in the pipe bore which means 

lower cleaning and pumping costs. 

 Longer operational lifetime means lower replacement costs for 

PE systems.   
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PE water systems have the lowest Whole Life Cost 

Fig 1. Congested streets make pipeline 
renovation very difficult and costly 

Fig 2. Relative costs of using trenchless 
technology in an urban environment 
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Costing the options 

In 2004 Thames Water decided to replace a substantial part of their 

pipe network in central London which was over 100 years old and in 

need of replacement. In considering their options they needed to 

compare the different costs but realized that it was essential to 

consider all the elements and not just the initial cost of the products 

themselves. They therefore decided to use the Whole Life Cost 

(WLC) which is the summation of the cost of the components, the cost 

of installation and the cost of ownership of the system over the full life 

of the system. The costs will vary considerably depending upon the 

location of the project and local conditions and therefore it is 

necessary to look at a specific project. The simple scheme shown in 

fig. 3 was used for this purpose and was evaluated for 5 km of DN 

400mm  ductile iron (DI) and glass reinforced plastic (GRP) pipes and 

450mm diameter PE100 being installed in an open trench in a city 

centre environment.   
 

The graph in fig 4 show the results of the costing exercise carried out 

in collaboration with Thames Water to assess the Whole Life Cost of 

different pipe options in Central London. The coloured bands in the 

vertical bars show the different cost elements. The largest elements 

are associated with installing the pipes and managing the traffic while 

this construction work is carried out. Because the PE100 pipe can be 

supplied in longer lengths and butt welded above the trench the 

installation time was shorter and these costs were therefore 

significantly lower. The estimated repair costs of the PE100 system 

were also the lowest because the statistics collected by the UK water 

industry shows that PE was the most reliable system. 
 

Based on these calculations PE100 pipes were selected which also 

meant that Thames Water were able to make use of trenchless 

technology and save even more on the cost of installation. In 

subsequent years Thames Water renewed and replaced around 

2,000 km of their old cast iron mains in central London and 40% of 

that pipe was installed using trenchless technology. The same can be 

true for cities such as Mumbai or Beijing.  
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Fig 3. Simple 
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Borouge is a leading provider of innovative, value creating plastics solutions. A joint venture between the Abu Dhabi Nationa l Oil Company (ADNOC), one of the world’s major oil and gas companies, and 
Austria based Borealis, a leading provider of chemical and innovative plastics solutions; Borouge is a groundbreaking international partnership at the forefront of the next generati on of plastics innovation. 
Borouge has its headquarters in the United Arab Emirates and Singapore, employs approximately 1,700 people representing more than 40 nationalities and serves customers in more than 50 countries across 
the Middle East, Asia-Pacific, Indian sub-continent and Africa. Building on Borealis’ unique Borstar® technology and experience in polyolefins for more than 50  years, Borouge provides innovative, value 
creating plastics solutions for the infrastructure (pipe systems, and power and communication cables), automotive and advanced packaging markets. Borouge is committed to the principles of Responsible 
Care® and together with Borealis proactively contributes towards addressing the world’s water and sanitation challenges through their Water for the World™ initiative. For more information on Borouge, please 
visit www.borouge.com 
 

Disclaimer: The information contained herein is to our knowledge accurate and reliable as of the date of publication. Borouge extends no warranties and makes no representations as to the accuracy or 
completeness of the information contained herein, and assumes no responsibility regarding the consequences of its use or for any printing errors. Our products are intended for sale to industrial and 
commercial customers. It is the customer’s responsibility to inspect and test our products in order to satisfy himself as to the suitability of the products for the customer’s particular purpose. The customer is 
also responsible for the appropriate, safe and legal use, processing and handling of our products. Nothing herein shall constitute any warranty (express or implied, of merchantability, fitness for a particular 
purpose, compliance with performance indicators, conformity to samples or models, non-infringement or otherwise), nor is protection from any law or patent to be inferred. No statement herein shall be 
construed as an endorsement of any product or process. No one is authorised to make representations or give warranties or assume any other liabilities on behalf of Borouge except if in writing and signed by 
a duly authorised Borouge employee. Insofar as products supplied by Borouge are used in conjunction with third party materials, it is the responsibility of the customer to obtain al l necessary information 
relating to the third party materials and ensure that Borouge products when used together with these mater ials are suitable for the customer’s particular purpose. No liability can be accepted in respect of the 
use of Borouge products in conjunction with other materials. The information contained herein relates exclusively to our products when not used in conjunction with any third party materials, or process. No one 
is authorised to make representations or give warranties or assume any other liabilities on behalf of Borouge except if in wr iting and signed by a duly authorised Borouge employee. Insofar as products 
supplied by Borouge are used in conjunction with third party materials, it is the responsibility of the customer to obtain al l necessary information relating to the third party materials and ensure that Borouge 
products when used together with these materials are suitable for the customer’s particular purpose. No liability can be accepted in respect of the use of Borouge products in conjunction with other materials. 
The information contained herein relates exclusively to our products when not used in conjunction with any third party materials. 
 
Shaping the Future with Plastics and Water for the World are trademarks of Borealis group. 
Borstar is a registered trademark of Borealis group. 
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