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Summary 

A revamp project is one in which there is some new work but the majority of it involves more or less 
extensive modifications to an existing urea plant unit. For example revamping a urea plant by a 
replacement of a stripper or high-pressure condenser. The new stripper or high-pressure condenser 
would be in most cases not simply a one-to-one replacement but rather one that incorporates the 
latest design features and probably a larger type. Consequently, installing it all likely calls for 
considerable pipe and instrument modifications. 

Since only the briefest time possible can be allowed for the existing unit to be shut down for the 
installation of the new stripper or high-pressure condenser, careful and detailed sequencing of the 
work is essential.  

A revamp of any kind is a daunting task. The project goal is to add years to the lifetime of the facility, 
while minimizing production stoppages and to ensure that safety, health and environmental issues are 
all addressed. Timing and scope are constant challenges. Generally, a change in the scope on a 
revamp project impacts the schedule to an extent not experienced on a green-field or brown-field 
project. 

Traditional work-process disciplines appear to fall short when it comes to challenges of a revamp 
project. Hopefully the answers to be found in the quest will enable new procedures and work 
processes that specifically address a revamp project. 
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1. Introduction 

A revamp project is one in which there is some new work but the majority of it involves more or less 
extensive modifications to an existing urea plant unit. For example revamping a urea plant by a 
replacement of a stripper or high-pressure condenser. The new stripper or high-pressure condenser 
would be in most cases not simply a one-to-one replacement but rather one that incorporates the 
latest design features and probably a larger type. Consequently, installing it all likely calls for 
considerable pipe and instrument modifications. 

Since only the briefest time possible can be allowed for the existing unit to be shut down for the 
installation of the new stripper or high-pressure condenser, careful and detailed sequencing of the 
work is essential. 

A revamp of any kind is a daunting task. The project goal is to add years to the lifetime of the facility, 
while minimizing production stoppages and to ensure that safety, health and environmental issues are 
all addressed. Timing and scope are constant challenges. Generally, a change in the scope on a 
revamp project impacts the schedule to an extent not experienced on a green-field or brown-field 
project. 

The one who is initializing a revamp project shall face the following initial questions: 

 What is the scope of the revamp project 
 What is the condition of the existing plant and its supporting infrastructure 
 What are the drivers for keeping the facility 
 Do we have any data on how to do the work 
 What and for how long can be the shut down 
 What kind of space is available for the revamp work; is there anything that can be 

demolished now in order to make space available 
 How can the construction personnel required for the revamp work perform safely in an 

operational plant 
 Where should we start? 

 
Traditional work-process disciplines appear to fall short when it comes to challenges of a revamp 
project. Hopefully the answers to be found in the quest will enable new procedures and work 
processes that specifically address a revamp project. 
 

2. Why a revamp ? 

Why not build a new green-field or brown-field urea plant? Building in another location would involve 
rebuilding a whole new network of utility pipelines and electric lines making the “build new” much 
more expensive. Another factor is the environmental and permitting problems a new site would 
involve. These and other issues make a revamp project unique because they are normally associated 
not with a new site. 

The main reason to revamp is that there are generally some key elements that are in a good condition 
or there is a technology improvement that will extend the lifetime. Thus, with some efforts there is an 
economical advantage to revamping over building new. The question to be answered is always: By 
how much will the lifetime of the revamped plant be extended? 

Another reason to revamp a plant is that the existing plant is already ideally located to its suppliers 
and users. To move the plant to a new location would mean high infrastructure costs for new and 
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maybe longer utility pipe runs, new pipe racks and so on. Also if you decide to build a new facility, you 
still have the problem of disposing of the old one.  

Obviously the return of the revamp investment must be sufficient to cover the cost and the perhaps 
temporary loss of production and be advantageous compared to the alternative of building a new 
plant.       

  

3. Assessment 

The key to any revamp project should be an objective look at the condition of the existing plant. The 
findings must be organized in such a way that it can be readily accessed by the project team and 
others involved in the project.  

Conducting a thorough assessment is a subject in itself and only the key points will be highlighted 
here. The assessment must be organized and in sufficient detail in order that parts of it can be pulled 
out and studied separately. This is to determine what technology is to be updated or really isn’t 
working properly. 

The assessment should also take account of conflicting points of view and try to resolve those issues. 
What any assessor will often find is that key data, for instance of equipment, is missing, misleading, 
contradictory or confusing. Moreover, since the technology of the to be revamped plant is typically 20 
to 30 years old, other newer technologies have come to the fore not previously available at the time 
the plant was built and must be considered now. These options must be studied with a view in taking 
advantage of capacity increase, energy consumption reduction, emission reduction and/or process 
improvements if feasible. 

A good source of information about the condition of the existing plant is a review of the plant history 
such as the design life of the plant and especially the critical and thus costly equipment. If there has 
not been a lot of capital put into it, especially projects addressed infrastructure, then you will be in for 
a very challenging project. And for example if the plant is well past its useful life, then revamping will 
make little sense at all. 

 

4. Assessment output and initial planning 

Once past these hurdles, the assessment data must be thoroughly tested. Has the assessor team been 
conservative or liberal in their approach? The revamp design team should not be in the habit of 
reassessing but by the same token, the data should be reliable. However, you may have to collect 
more data or revise some of the assessors findings based on new data from plant feedback or 
technological improvement suggestions. 

The assessment data is then analysed (this is a continual process) and from the data, operating 
experience and team consensus, work breakdown structures are developed for the data. For example, 
if the assessment has determined that a compressor has to be rebuilt, should the lube oil console also 
be replaced? Or if a piece of equipment is salvageable, but has never worked correctly anyway, or a 
new technology supplanted it ten years ago, then it will have to be replaced anyway. The team must 
make these calls during the planning process and assemble these elements into work package units 
and an overall work breakdown structure. 
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The revamp design team should be assigned earlier than would be in the case for grassroots projects, 
as collection of data requires quite a bit of fieldwork by the piping and civil structural engineers. You 
cannot design a revamp from the office solely; you need extensive field notes, surveys, pictures and 
measurements. 

Beware also of the “unknown-knowns”. This happens when you describe an event to an operative. The 
assessment observations could have been mistaken. A thirty year old pipe in otherwise good 
condition, may have flanges that leak. The vessel that has been supposedly replaced ten years ago 
was a project that was cancelled. Or the wrong drawing is in the file and that vessel is much older 
than supposed and has to be replaced desperately.    

 

5. Sequencing 

The schedule of a revamp project must match with the existing plant shut downs and outages. So, 
after the assessment results and the work breakdown result details are known, we must next 
determine how to do actually the project. The challenge of a revamp project compared to a brown- or 
a green-field project is that the sequence of a construction must be very tightly controlled. In most 
cases a revamp project must work within a limited shutdown window. Unlike a grassroots project 
where you have more flexibility, the revamp project also has to deal with construction in a running 
plant with all the hazards and limitations that this entails. 

The schedule of the project has to allow for the fact that only a certain number of work packages can 
be implemented at one time and in the limited time when shutdowns are available. There is also the 
fact that there is only a certain amount of physical space available in the operating plant to work in. 
Moreover, any change in shutdown window can dramatically affect the project schedule since a whole 
series of tasks may have to be pushed forward or backward. This means that the sequence of 
activities in the priority work packages of the work breakdown results must be carefully detailed out to 
determine exactly what to do, when and how much time is allowed. Key to prioritizing the work 
packages is wear or breakdown status of the equipment, piping etc. that needs to be replaced. 

 

6. Layout 

The question of plant layout goes hand-in-hand with the sequencing and is pivotal to the “do-ability” 
of a revamp project. The revamp project provides the opportunity to either bring order of chaos or to 
make a bad situation worse. Older plants, the ones most in need of revamping, have likely grown over 
the years in a topsy-turvy fashion. They are often already overcrowded, yet must now accommodate 
yet more equipment. So, proper plant layout should take advantage of the opportunity to reclaim 
space as well as provide a strategy for further expansion. The layout designers must also keep in mind 
that portions of the plant must be kept running while construction is occurring.     

Project layout designers of revamp projects have to keep in mind that such projects are far more 
restrictive than green-field projects. A green-field site can accommodate practically any design but in 
a revamp project space or clearances may be restricted. For example: will the new stripper fit where 
the worn-out equipment was? 

Another area of concern is with the supporting infrastructure of pipe-racks, buildings, electrical 
switchgear etc. and having an eye to the future. Such infrastructure must be carefully evaluated to 
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determine whether or not some or all of it should be replaced or rebuilt in another location. 
Establishing a viable path forward is a key ingredient in the long-term vitality of the plant. 

If the decision is to go ahead with the revamp, the chances are the intent is to extend the life of the 
plant for at least another twenty years. So, the proposed lay-out must make sense not just for the 
recent but for the next twenty years as well and the real estate area of the plant should be reviewed 
and not wasted.  

Some practical plant issues include: 

 Are there plans for modifying those parts of the plant that are not included in the current 
project? 

 Is there room for future expansion? 
 What do we want the layout of the plant to look like when we are finished? 
 Is there a potential to expand the plant later? 
 Is there good access for people into and out of the plant? 
 Are there any existing pile foundations that could be reused? 
 When rebuilding the pipe racks are the levels spaced so that they make sense and with a view 

on the future? 
 

Most of these issues are normally design questions. However, with a revamp project there may be 
some sacrifice required in the short term, especially during construction, so that in the long-term the 
plant will perform adequately its entire life expectancy. Plant layout must also factor in provision for 
plant outages, or eliminate the need for plant outages altogether, and hence the need for this task to 
be aligned with the sequence. 

 

7. Scope changes 

In my experience, revamps are notorious for scope changes. For project success there must be well-
established scope change procedure so that changes can be dealt with in an orderly fashion yet with a 
little negative monetary or schedule impact to the project as possible. Examples of such changes 
would be sudden failure of an existing piece of equipment, an unplanned outage that must be taken 
advantage of, a delay in the delivery of a critical item, or a delay in the shutdown of some area in the 
plant. 

 

8. In closing 

The statement that “Anything can be done and the impossible only requires more money!” is definitely 
a truism for revamp projects. Anyone attempting a revamp project must determine where the limit is 
and develop a plan to get there. Sequencing is perhaps the most critical because revamping means 
modifications to an existing, operating plant and continued production has the highest priority. This 
means that revamp projects are marathons rather than sprints. The revamp team must maintain a 
vision of where they want to be when the project is finished and, ultimately, what constitutes project 
success. 
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9. Example: Erdos revamp project 

I like to inform you about one of my most challenging revamp projects when working for Stamicarbon. 
A Chinese client, Erdos Unichem, was intending to buy the Namhae ammonia and urea plant, relocate 
it from South Korea to Inner Mongolia in China and debottleneck the plant. The original design 
capacity were two urea lines according TEC TR-CI design with a design capacity of 1000 mtpd each, 

while after the debottlenecking the 
urea plant should produce 3520 
mtpd. This would be the largest 
design capacity of a urea plant 
worldwide plus the largest urea 
debottlenecking project ever. 

The Stamicarbon Urea2000PlusTM 

PoolCondenser Technology 
convinced the client to award the 
project to Stamicarbon. 
Stamicarbon also performed 
Procurement Services for the 
Safurex® HP equipment items and 
supplied the Safurex® HP piping, 
RADAR level measurements and 
the N/C meter. 

 

The PoolCondenser Technology made it possible to design one common 
synthesis section leading to a significant investment reduction compared 
to two synthesis sections. Safurex® made it possible to operate the 
plant at low loads without any risk for active corrosion assuring full 
operational flexibility. 

Local Chinese companies were involved in the Basic and Detailed 
Engineering (CECC, Chengdu), procurement or other equipment and 
construction activities including the prilling bucket and machine for the 
largest prilling tower in the world.  

The plant started up successfully in 2008 just after the Olympic games 
and managed to remain successfully in operation during its first winter 
season in an area where minus 40 oC is considered quite normal. 
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Mark Brouwer was born on July 6, 1966 in Groningen, The Netherlands. 
He graduated in 1988 at the Technical University of Eindhoven at the 
faculty of Chemical Engineering. His thesis was about the production of 
ethylene by partial oxidation of natural gas. 
After University Mark joined Military Services, Dutch Royal Navy where 
he was working at the Prins Maurits Laboratory of TNO in Rijswijk. In 
this period he was involved in Process simulation studies on the 
absorption of poisonous gasses on active carbon. 

In 1990 he joined DSM, working for the Ethylene Plant No.4 as a 
Process Engineer. In these seven years he was involved in the Basic 
Engineering of a debottlenecking project of the ethylene plant at Stone 
& Webster in London and in the implementation of the first of its kind 
styrene extraction process (from conceptual engineering up to the 
successful start up). 

Early 1997 he joined Stamicarbon as Licensing Manager Urea Revamps active in several countries like 
China, Russia, Iran, India and the Arab countries. Later he became Manager Stamicarbon Services 
responsible for all Stamicarbon’s activities in existing urea plants, such as After Sales Services, Plant 
Inspections, Debottlenecking Projects, Reselling projects etc. In these nearly twelve years he did visit 
more than one hundred urea plants worldwide and was involved in numerous revamp, relocation, 
debottlenecking and grass root projects. 

Since January 1, 2009, Mark Brouwer left Stamicarbon and started up UreaKnowHow.com. 
UreaKnowHow.com is an independent group of urea specialists with an impressive number of years 
experience in designing, maintaining and operating urea plants. UreaKnowHow.com’s mission is to 
support, facilitate and promote the exchange of technical information in the urea industry with the 
target to improve the performance and safety of urea plants. 
 

Please feel welcome at UreaKnowHow.com, the website where the urea industry meets. 

www.ureaknowhow.com 

features 

 Largest network in the urea industry with more than 575 engineers from over 180 urea plants 
 Bi-weekly the distribution of a Technical Paper 
 World’s largest Urea E-Library with more than 400 technical documents including 350 patents 
 Round Table discussions including ammonia and other fertilizers 
 Job Portal for urea engineers 
 Partnership with UreaNet.cn: the Chinese urea network 
 Partnership with Stainless Steel World 
 Partnership with Nitrogen & Syngas 
 Gallery 
 Used Equipment Market 
 Urea Plant Overview of all the urea plants in the world 

 
And much more to come 
 
 


