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Celebrating 40 Years of Drag Reduction Leadership –
The Evolution of LSPI’s Technology 

An Interview with DRA Authority, Ray Johnston

One of the longest tenured LSPI employees is Senior Principal Engineer, Ray Johnston from our Research & Development 
group in Ponca City, Oklahoma. Ray began his career with LSPI (then part of Conoco, Inc.) as a Research Engineer in 1980. 
Ray had just graduated with his master’s degree in Chemical Engineering from Oklahoma State University when he joined 
Conoco in the new R&D center in Ponca City. At that time, his manager asked him if he’d prefer to work on a refinery 
optimization project or work with flow improvers and figure out how drag reducers worked.  Lucky for us, Ray opted for 
the drag reducer assignment and today he is able to share his experience with us!     
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A new year is a good time to reflect on the past and to consider aspirations for the road ahead. In this first 2020 edition of the Flow Informer, we invite 
you on the 40-year LSPI journey that began with the introduction of the first commercially produced drag reducer for pipelines and has evolved into 
sustained market leadership and customer success. Today, as we continue to expand and improve our business, the drive for excellence, innovation, 
reliability and customer value generation that make up the LSPI story remain at the center of everything that we do.

LSPI’s Response to COVID-19
As our organization and our partners worldwide navigate through unchartered waters, our commitment to safety and reliability 
remains as strong as ever. It is our top priority to keep our employees, customers, and vendors safe and to continue to focus 
on business continuity, while also taking the necessary precautions to prevent the spread of COVID-19 in our workplace and 
those environments in which we conduct business. 

In response to COVID-19, LSPI has been working diligently to quickly implement contingency plans, maintain on-going 
communication, put comprehensive guidelines in place and take the necessary steps to ensure that we continue to provide 
reliable delivery of our products and services.  

We are proud of our employees, customers, and vendors who have come together during this trying time to maintain operations 
running safely through consistent communication, collaboration and shared responsibility. Thank you! 

We are fortunate that we’ve been able to maintain our operations and can continue to offer aid to the communities where we 
live and work, by supporting organizations that provide people with essential services during this time.  

As part of our response, we have made contributions to food organizations who are actively serving people in the U.S. 
and abroad. By supporting the Houston Food Bank, Chickasha Emergency Food Bank, Brazos Valley Food Bank, NERA 
(New Emergency Resource Agency in Ponca City) and the Brussels-Brabant Food Bank, we can help provide nourishment 
and alleviate some of the hardships and struggles of residents in our communities. 

Finally, in this edition of the Flow Informer, we would also like to shed light on some of the events and business initiatives that 
we have recently undertaken to continue to drive the performance, value and reliability you have come to expect from LSPI.
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Ray, would you tell us about your first assignment with LSPI?  
When I joined Conoco in 1980, we had recently introduced CDR 101, the first 
commercially produced drag reducer for pipelines. The product was an instant 
commercial success and our main customer wanted us to aggressively ramp 
up production. My job was to figure out how drag reducers worked so we could 
improve field performance and broaden its use.

One area of emphasis of this early work was investigating the relationship between 
product dosage and % drag-reduction. To do this, I set up a flow loop in the Ponca 
City laboratories. 

This research developed the classic dose-response curve that forms the basis of 
characterizing DRA performance to this date. I also developed a lot of application- 
related know-how that helped customers get the best possible performance.  

We soon discovered that customers needed help to implement DRA in the field,  
so another important part of my job was to go to customer sites to help get them started with set-up advice and injection equipment.  

What was this first drag reducer like? 
The first DRA was referred to as a gel. The active ingredient was a long chain, high molecular weight polymer. It was produced in solution 
in a hydrocarbon solvent.  Because of the strong elastic properties of the DRA polymer, the gel aggressively stuck to itself.  It was almost 
impossible to pour out half a glass of gel - it was like a liquid rubber band which stuck to everything!  Sampling material required scissors  
to actually cut the gel apart.

What were some of the early challenges working with gel DRA in the field?  
We learned the importance of getting the injection equipment and rates just right. Gel-type DRA worked best when injected into the pipeline 
in a long continuous stable “strand”. This strand was a string of DRA that elongated downstream in the pipeline and remained connected to 
the injection port. The polymer would best dissolve into the crude from the surface of the strand.  Specific nozzle designs and orifice sizes 
were selected to lengthen the strand and optimize DRA dissolution in the crude.  

How did you figure this out?  Was it mostly trial and error? 
There was a lot of brainstorming and theorizing about what was happening as we injected the product into the pipeline. But the key event 
was that we added a clear glass section of pipe in our flow loop so we could actually see what was happening in the fluid stream.   

We learned that strand stability was also dependent on injection velocity. If you pumped the gel into the crude too quickly or too slowly the 
strand would break away and curl up into a ball that would not readily dissolve in the crude. This dramatically reduced performance.  

Research Engineer, Ray Johnston (standing left)  
assisting DRA customers in Australia, 1983

Sampling of gel DRA during first Alaska field test in 1979Gel DRA CDR 102



Multiple injection ports were required  
to achieve high Gel DRA dosage rates

What would you do if needed to increase injection rates  
beyond the stable strand level?  
We determined that you needed to add additional injection ports in the 
pipeline wall. Some of the early applications in Alaska had 8 injection ports 
in a ring around the pipe or along a line within about 5 feet of each other, in 
order to get enough DRA dosage and not compromise strand stability.

Who were the first customers? 
Our first customer was an 800-mile pipeline that transported crude oil from 
the North Slope of Alaska to the southern port at Valdez.  Production from 
Alaska was of critical importance in the late 70’s. There was a fire at one of 
the pump stations that dropped pipeline throughput. One of the customer 
engineers recalled seeing a technical paper from Conoco about drag reducer 
so he contacted Conoco to arrange for a field trial. The field trial was a success  
and they immediately wanted us to ramp up production. I joined the business  
at about that time.  

Soon after, Conoco began to deploy CDR on several of their own pipelines. I recall we supplied an export line from the Murchison  
offshore field in the North Sea, and crude pipelines from Wichita Falls to Ponca City and from Cut Bank to Billings, Montana.  

The second large project was with a customer in Australia. They operated a 500mbpd offshore export line in the Bass Straight that  
became constrained when Australia decided to export oil. I went to Australia to supervise the initial demonstration and start-up of CDR 
between Thanksgiving and Christmas of 1982. CDR became so critical to them that we sent their first shipment of product from the U.S.  
to Australia by air, in transport jets. 

Looking back over the years, what were the major breakthroughs that stand out in your mind? 
The development of suspension DRA in the mid-1990s was a huge step for our industry. When we developed suspension, Conoco was part 
of DuPont and that relationship added to our understanding of polymer science and reaction chemistry. We figured out how to effectively 
polymerize DRA polymer, and then suspend it in a liquid. We were able to achieve much higher concentrations of active ingredient than 
possible with gel. Our LiquidPower Flow Improver, LP™100, was the result of this effort, and it changed the DRA industry. From our 
perspective, gel became pretty much obsolete soon after LP™100 was introduced.

LP™100 was developed for crude oil and did not address refined 
products pipelines. With the restrictions on what materials can go into 
refined products and the considerations for fuel handling, it made the 
options for development of a refined products suspension DRA much 
more difficult and limited. We had to go through several learnings 
and through three iterations of RefinedPower product formulations 
to eventually land on RP™II Flow Improver as our mainstay refined 
products DRA. RP™II has been in use for nearly 20 years now.    

Another breakthrough was our development of ExtremePower Flow 
Improver, which works effectively in true heavy crude oil. Early studies 
had shown that traditional DRA polymers did not work in a true 
heavy crude oil. We formed a “Heavy Oil Team” about 15 years ago 
to aggressively work on this problem, as we anticipated a substantial 

increase of global heavy crude oil movements. The result of the collaboration between all our research chemists and engineers was a 
new polymer and process. The polymer actually loves heavy crude oil and can generate very high levels of performance in what we would 
consider tough hydraulic conditions. 

Cargo Jet being loaded with CDR Gel, bound for Australia
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Were there similar challenges getting LP™100 into the field? 
Suspension DRA was generally easier to handle than gel in the field. It was far less sensitive to pipeline injection conditions. It also didn’t 
require a pressurized tank for product storage, but it was sensitive in other ways to product storage and handling conditions. We spent  
a lot of time and effort in designing and optimizing our skids to create the best environment for storing our suspension DRAs.

Today LSPI is recognized as the supplier of turn-key DRA solutions, including installation and service.  
Has it always been that way? 
It was evident from the very beginning that everything needed to work together - reliable supply, injection and performance. The product-
equipment interaction has always been critical, but the logistics piece was also key. 

We have been continuously focused on ensuring that our supply chain is reliable and strong. If the product isn’t there, the customer isn’t 
making money. LSPI provides a unique service model that remains unequalled in scope, offering the highest level of product reliability and 
performance, exceptional service and added long-term value for our customers.
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“With LSPI’s 40th anniversary celebration, I reflect 
back on what I have witnessed the business achieve. 
We introduced drag reduction to the pipeline industry, 
have continuously innovated and offer the most robust 
portfolio of patented technology. We have expanded our 
capabilities and infrastructure to better serve expanding 
market demand.” said Michael W. Brown, Chief Executive 
Officer. “We have gracefully navigated changes in 
corporate ownership and stand stronger today as a 
result. Our identity has evolved, and while LSPI is a 
mature business, we are more agile than ever. I am proud 
that LSPI serves as a market leader, technology innovator, 
industry educator, premier employer and good neighbor.”

“I have spent the majority of my career in this business  
and I am excited to have celebrated our 40th anniversary” 
said Dr. Yung Lee, Director of Engineering and Technical 
Services. “LSPI revolutionized the industry in 1979 with the 
introduction of pipeline drag reducers. We have spent four 
decades building upon our proven technology and offer the 
strongest portfolio of patented flow improvers  
with demonstrated performance.”

Mike Brown, CEO

Dr. Yung Lee, Engineering &  
Technical Services Director



Then and Now: Left – Original rail structure and Right – LSPI’s rail expansion

First ever finished rail car shipment out of Bryan, TX
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LSPI has been working to expand its strategic logistics infrastructure and we are proud to announce the successful completion of our rail 
expansion project at the Bryan manufacturing facility. With this project, our ability to get raw materials in and finished product out will 
improve significantly, offering both production and distribution reliability.

We will continue to expand our rail fleet throughout 2020 but for now, here’s a snapshot of where we are today:



ISO Certification 

As part of our response to COVID-19, we launched our LSPI Equipment Video Library to our customers to supplement on-going support from 
our field service representatives, as an additional tool for issue resolution and optimal equipment uptime.  

The library, which contains skid video tutorials focused on equipment more commonly used in North America, is a critical resource and it 
reinforces our commitment to reliable service and support. They have been developed to help our customers:

 - Get familiar with our equipment 
 - Diagnose problems 
 - Perform minor repairs and maintenance 

For more information about this resource, please reach out to  
your LSPI sales or field contact. 

LSPI Equipment Videos Launched to Our Customers

The quality management system at LSPI is focused on delivering reliable and consistent 
pipeline DRA operations for customers. Our historical sites are ISO 9001:2015 certified, 
covering design, research and development, manufacturing, marketing, field testing 
and distribution of flow improver products for petroleum and refined products pipeline 
applications. We are closely monitoring the quality management system in our latest 
acquisition in Chickasha, Oklahoma, to ensure that it meets our standards and we are 
preparing the documentation necessary to attain certification.

“The entire organization works diligently to ensure our quality systems are in compliance. 
Our business has been ISO 9001 certified for over 20 years, which is a testimony to our 
commitment to our quality management system and our customers,” said Mike Brown, 
Chief Executive Officer. “We appreciate the feedback we receive from our customers, 
suppliers and employees. This valuable feedback helps drive continuous improvement, 
which is a critical element of our quality management system.” 

Bureau Veritas Certification (BVC) conducts LSPI’s surveillance audits annually and our recertification audits every three years.  These 
audits ensure we maintain our quality management system to the high standards our customers expect and incorporate enhancements 
in the evolving ISO quality standards. The latest surveillance audit was completed and closed out in July of 2019. We look forward to our 
recertification audit in 2020.
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INTRODUCING LSPI’S NEW EQUIPMENT VIDEO LIBRARY
At LSPI, we are committed to providing reliable flow improver solutions and our new library of  

equipment videos is critical to achieving that commitment. 

Equipment maintenance is an important part of our partnership and these videos are designed  
to maximize injection uptime and to help you: 

- Become familiar with our equipment

- Diagnose problems

- Perform maintenance & minor repairs

Access the Video Library
by hovering your phone camera over this QR Code

or by visiting: https://vimeo.com/showcase/6190444

Password: SKID101

Let us know by: 
Scanning this QR Code 
               OR
Sending an e-mail to:
marketing@liquidpower.com  
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LSPI strives to stay at the forefront of the industry by participating in key events 
throughout the year. Check out the latest events that LSPI has participated in  
and be sure to visit our company website to find out about our 2020 agenda:  
https://www.liquidpower.com/about-lspi/events/ 

ADIPEC | November 2019, Abu Dhabi  
Our eastern hemisphere team did an outstanding job at representing LSPI at 
ADIPEC, one of the world’s largest and most influential event for the oil and gas 
industry. This event gathers Energy Ministers, global CEOs and leading decision 
makers alongside the companies that shape the future of oil and gas.

Argus Americas Crude Summit | February 2020, Houston 
At LSPI, we strive to stay at the forefront of the major issues reshaping  
the global crude market.

We kicked off 2020 as a sponsor of the 12th annual Argus Americas Crude 
Summit, one of the premier commercial crude trading events of the year.

Events
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Join Our E-Newsletter List!
Did you know that LSPI offers the Flow Informer as  
an email newsletter? 
If you would prefer to be an email subscriber, please subscribe  
on our website. 

Has your subscription status changed? 
If you need to update your mailing address or request a  
change to your Flow Informer mailing list status, please  
email us at News@LiquidPower.com. 

Want more LSPI news?  Keep up with LSPI’s latest news by following us on LinkedIn! Let’s Be Social!




