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Abstract 

Pipeline throughput is constrained by the velocity that the product stream can be pumped, 

typically dictated by the amount of available pump pressure in the system. As the fluid is 

pumped faster, turbulence is created which leads to increased friction in the system, and 

higher pump pressures. Increasing the pump pressure on the system leads to higher 

energy costs, shorter intervals between pump maintenance, and increased wear on the 

pipe due to turbulent flow. Other factors influencing throughput include wax and paraffin 

build up on the pipe, which leads to smaller diameters and even higher Reynold’s 

numbers in the pipe. 

The frictional Pressure drops, or drags, responsible for energy losses and limiting the 

throughput of oil pipelines can be significantly reduced by injecting long chain polymers, 

known as Drag Reducing Agents (DRA). Traditional DRA’s are composed high molecular 

weight polymers, classified according to the type of the fluid to be treated. DRA works by 

reducing the fluid drag along the walls of the pipe, as well as dampening the turbulence 

in the flow. The effectiveness of a drag reducer is normally expressed in terms of percent 

drag reduction. 

While DRA is has proven to increase throughput and reduce pump pressures, the current 

commercially available products on the market are very susceptible to shear degradation, 

creating the need for multiple injection points along a given pipeline. Because of this, DRA 

can add up to be a huge part of the operating costs for a pipeline. 

To combat this issue, Drillchem launched Its FloGuard pipeline drag reducing product 

line. FloGuard is a highly shear stable, hydrocarbon/surfactant-based drag reducing agent 

that also liquifies and prevents paraffin build up. Because of this, is applied at a single 

injection point on the pipeline, leading to DRA savings of 50 – 70%, as well as reducing 

pipe maintenance by lowering the frequency of pigging the pipeline. In addition, costly 

injection skid packages can be replaced with low cost injection pumps due to its inherent 

shear stability. 

FloGuard minimizes the flow turbulence, increases throughput, and reduces the energy 

costs. Field applications have shown up to 82.1% drag reduction and a recorded flow 

increase in excess of 80% with existing assets.  
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Introduction 

Oil transportation companies are experiencing a need to increase their efficiencies and 

transport capabilities. The frictional Pressure drops, or drags, responsible for energy 

losses and limiting the throughput of oil pipelines can be significantly reduced by injecting 

long chain polymers (flow improvers). 

Pipeline flow improvers, or drag reducing agents, have been utilized in the Petroleum 

industry for more than 35 years.  The first application of drag reducers in the petroleum 

industry was to reduce the down-hole pressure loss during the pumping of fluids down 

hole to fracture-tight formations. One of the first large-scale pipeline applications was to 

increase the throughput of crude oil on the Trans-Alaskan Pipeline in 1979. Because of 

the reduction of the apparent viscosity, drag reducers are highly useful in saving energy 

required for pumping. 

DRA is utilized for the following applications: 

• Throughput improvement 

• Power optimization 

• By – passing intermediate pump stations  

• Scheduled maintenance 

• Operating pressure reduction   

DRA’s – Mechanism  

Drag reduction, as defined by Savins, is the increase in pump ability of a fluid caused by 

the addition of small amounts of an additive to the fluid. The effectiveness of a drag 

reducer is normally expressed in terms of percent drag reduction.  

Drag reduction decreases frictional pressure loss in the system, which allows for the flow 

rate to be increased without exceeding the safe pressure limits within the pipeline system. 

Drag reduction occurs by the interactions between elastic macromolecules and turbulent 

flow macrostructures. In turbulent pipe flow, the region near the wails comprising a 

viscous sub layer and a buffer layer, plays a major role in drag reduction. 
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The most serious problem in the effectiveness of polymer drag reducers is the 

susceptibility of shear degradation. The ultra-high molecular weight polymers that DRA 

are composed of are highly susceptible to shear-induced degradation. As DRA shears 

and degrades, additional DRA must be added to the system to provide drag reduction.  

Effect of Flow Improver Additives on Paraffin Deposition 

In waxy crude's, the wax tends to become deposited during storage of the crude oil in the 

tanks and while flowing through pipelines. The deposition in the pipeline severely affects 

the pipeline throughput. These deposits can lead to lower flow rates, increased 

maintenance, and early equipment failure.  Because of this, paraffin breakers have to be 

utilized, in addition to standard DRA, to prevent paraffin build up. These build ups must 

also be periodically removed from the storage tanks and pipelines by pigging operations, 

creating shutdowns, and maintenance costs.  

The FloGuard Advantage 

• Shear Stable 

• Removes/ Prevents paraffin build up (even heavy asphaltenes) in the pipe. 

• Contains friction modifiers that bond to and coat the surface of the pipe to provide 

sustained drag reduction. 

• Forms micelles, which disrupt turbulent flow  

• Fewer injection points due to stable structure 

• Less maintenance and downtime to perform line cleaning (pigging) 

• Can be injected using standard injection pumps, eliminating the need for high cost 

injection skid with low shear pump systems 

• Non-corrosive 

• No adverse impact on downstream system equipment or operations. 

• Reduced system backpressure resulting in improved pipeline pump performance 

• FloGuard can also be used in railcar and oil tanker crude transfer systems to help 

remove heavy deposits and restrictions while improving flow characteristics  
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CASE STUDY 
 

Amoca-2 well, Campeche Bay offshore Mexico to Port Fourchon  
(370 km of 42”) 

  
The purpose of this test was to demonstrate the use of FloGuard in reducing the frictional 

pressure loss in a pipeline system. The existing pressure and flow rates were recorded  

over a period of 2 days to establish steady state baseline conditions. Discharge Pressure 

and Flow Rates, at Amoca 2 and arrival pressure at Port Fourchon, were logged. After 

analysis, the baseline flow rate was determined to be 328 m3/hr, with a pressure 

difference of 44.8 kg/cm2.  

Once the baseline parameters were taken, the operator began injecting FloGuard (DRA) 

into the pipeline. Injection of FloGuard was started at 12:00 AM on the first day at a 

predetermined rate until line fill was completed. Pressure and Flow Rates were recorded 

hourly until line fill was complete and steady state was achieved. 

Within an hour of injecting FloGuard the flow rate was increasing steadily. The 

enclosed graph of flow rate against time shows that such increase continued during line 

fill, then leveled off producing a steady state condition representing a 66.4% flow 

increase. Drag reduction of 43.5 % was achieved at a dosage of 118 ppm, with 

approximately 1.8 US gallons of FloGuard per hour. 

 

 

 

 

 

 

 

 

 

Fluid Treated Crude Oil 

Baseline Flow Rate 328 

Achieved Flow Rate 471 

Flow Rate Increase, % 43.5% 

Drag Reduction, % 66.4 
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