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Packaged Pumping Systems

Apower company in the Atlanta, Ga., 
area wanted to replace its older, coal-
fired electric generating units with gas 

turbine, combined cycle technology to reduce 
nitrogen oxide (NOx), sulfur dioxide (SO2), 
carbon dioxide (CO2) and other emissions. 
These large turbines typically use natural gas 
as the primary fuel source, with fuel oil as a 
backup in the event of an interruption in the 
natural gas supply.

The manufacturer selected to supply the turbines on 
this upgrade project previously had to manage installation 
of the secondary fuel oil system as an onsite construction 
project that proceeded in numerous stages. That approach 
required considerable time and associated expenses to spec-
ify, order, ship and install equipment, including pumps, 
motors, filters, bypass valves and piping, monitoring panels 
and other crucial components. 

A better solution was needed, and a fluid-handling 
company with experience in the power generation industry 
manufactured a preassembled packaged module, designed as 
a single, integrated fuel oil system that could be shipped to 
the utility on a frame, ready for quick installation. 

Designing a Fuel Oil Pumping Solution
Many firms use advanced 3-D computer aided design 
(CAD) product engineering modeling software programs 
to draft systems and modules. The images provide a visual 
scope of supply, component verification and general arrange-
ment layouts. 

A fluid handling system manufacturer used such a pro-
gram to demonstrate how an integrated system with fuel 
filtration, main fuel oil injection pump, preferred electric 
motor, instrumentation, piping and components would 
streamline secondary fuel delivery. The 3-D CAD render-
ings significantly enhanced communications with the tur-
bine manufacturer throughout the project. 

This approach also had the benefit of reducing the 
number of shop engineering change notices, which in turn 
reduced the total manufacturing cost. Another advantage 
was that modules could be designed to fit standard size 
intermodal freight shipping containers, which lowered logis-
tics costs. (See Figure 1) 

Through empirical testing and analysis, three-screw 
pump scientists developed flow charts depicting pressures, 
flows and horsepower based on viscosity range, then selected 
the correct pump model to lower risk and provide maxi-
mum flow assurance. The filtration unit and pump were 
specified and sized accordingly to meet the turbine’s fuel 
pressure/flow requirements for this low viscosity fuel, which 
is intended to be used with a high discharge pressure fuel 
injector. 

Packaged Fuel Oil 
Pumping System 
Ellen Donlin, Colfax Corp.

An electric utility reduced installation time, expense and 
equipment footprint with a packaged pumping system.

Figure 1. 3-D modeling

Figure 2. Rotary positive displacement pump. An advanced 
technology, high pressure, rotary three-screw pump is on the 
right.
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Manufacturing and Assembly
A rotary, positive displacement, three-screw pump technology 
was chosen for the main fuel oil injection pump, based on 
years of proven success in distillate fuel oil applications world-
wide. This technology works well in low viscosity applications, 
as well as at higher viscosities, such as some crude oils and all 
residual fuels. The application has a normal discharge of 100 
bar (1,450 psig), with relief-valve setting at 120 bar (1,740 
psig). Delivered flow of a simplex pump per turbine is approxi-
mately 360 gpm. (See Figure 3.)

Having a positive pressure system parameter of three to 
10 bar (29 to 145 psig) at the inlet point into the fuel oil injec-
tion system from the low pressure fuel oil supply forwarding 
pump allowed for correct sizing of the filtration unit, based 
on maximum 25 psig allowable pressure drop across the filter, 
combined with the NPSH required for the pump. Based on 
the fuel characteristics, a 316 stainless steel duplex-cartridge 
filter assembly (beta 15, 330 International Organization for 
Standardization [ISO] grams dirt-holding capacity) was engi-
neered and constructed to meet ASME Code Section VIII, 
Division 1, which governs pressure vessels. 

With the filter, pump, 500 hp electric motor and other key 
elements selected, construction began. Welding, pipe-fitting, 
valve installation, inspections and performance testing were 
completed to exacting industry standards by trained employ-
ees working in a climate-controlled shop, which eliminated the 
effect of weather on production that could occur in a more 
exposed environment, such as during onsite construction.

Engineers and project managers regularly consulted with 
workers on the shop floor. Additionally, careful attention was 
given to lighting, tooling placement, quality control and other 
manufacturing condition and process elements to ensure fast 
production and adherence to product specifications. The fin-
ished module equipment was delivered preassembled and 
ready for installation, with minimal onsite work. 

Project Manager:  
Coordinating the Entire Process
Timely response is a frequent “pain point” cited by manufac-
turers, engineering, procurement and construction firms, and 
end users. Eliminating the number of component vendors and 
their multiple contacts enables faster response and higher pro-
ductivity. Realizing this, the fluid-handling company estab-
lishes a project manager to coordinate the entire process for 
each order and serve as a single point of contact for the cus-
tomer. In this application, the project manager oversaw activi-
ties including initial design, drawing transmittal, revisions and 
the ISO 9001 quality manual audit, all of which facilitated 
communications and ensured schedule adherence. 

Savings for This Project  
and Other Industries
The fuel oil injection pump system supplier 
team significantly reduced costs associated with 

multiple component designs, arrangement and installation. 
Additionally it cut the product footprint by approximately 30 
percent. Cost savings extended beyond the system for procure-
ment, engineering, testing and validation, and energy con-
sumption. Single source supply also cut the customer’s travel 
costs for inspections, which further reduced overall procure-
ment expenses.

A packaged system worked well for this utility applica-
tion, but it is also appropriate for other major industrial mar-
kets, such as petroleum offshore production and remote pro-
cessing facilities, to save on purchase, shipping and logistics, 
and onsite construction.
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Visit http://www.colfaxcorp.com/custom-engineering/. 

Figure 3. Reduced footprint. The fuel oil system used less than 15 
ft of stainless steel piping—a significant achievement providing 
reduced footprint at the utility and lower material cost.

Figure 4. A single package. The fuel oil injection module was 
an integrated unit containing filtration, fuel injection pump and 
motor, valves and piping.



Colfax Engineered Systems
1710 Airport Road
Monroe, NC 28110 USA

Tel: (704) 289-6511
Fax: (704) 291-2025
www.colfaxcorp.com/custom-engineering


