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How New Completion Technology is Dramatically Improving Frac 

Efficiencies, Increasing Completion Rates and Reducing Costs Per Well

 

REINVENTING THE PLUG & PERF 

COMPLETION METHOD



The new Freedom Series 
Completion System (FSCS) is a 
multi-chamber valve and latch 
system that enables up to a 90% 
reduction in surface time required 
to run and retrieve wireline PnP 
tools. With this system’s improved 
capabilities, oil company operators 
have been able to optimize their 
pumping operations to increase 
stages stimulated per day by 
greater than 20% while reducing 
safety risks for completions 
personnel.

The traditional plug and 
perforate (PnP) completion 
method is time-consuming, 
inefficient and risky. A new 
system simplifies the PnP 
process to dramatically 
increase efficiency, reduce 
safety risk and improve 
stage per day performance.

 

A NEW 
APPROACH

 

“The FSCS has 
completely changed the 
plug and perf process.”  

Project Manager, Permian Basin 
Independent
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The plug and perforate technique is the 
most prevalent completion method in 
North America’s shale and tight oil 
plays. The PnP method enables 
multistage completion of horizontal 
wells. At each stage, a tool string 
including a composite frac plug and 
perforating guns is run into the cased 
well on wireline. The plug is set at the 
required depth and is released from the 
perforating guns, which are moved up 
the well and fired at planned intervals 
over 100 ft to 200+ ft of casing. The 
wireline tools are removed from the 
hole and the stage is stimulated by high 
pressure pumping of water, sand and 
chemicals. The process is repeated for 
each of dozens of stages along the 
lateral wellbore. The method provides 
the ability pinpoint fracture locations 
with perforating guns; achieve zonal 
isolation between stages; and complete 
a hundred or more stages in a 
horizontal well.
 
Traditional wireline tool deployment 
during PnP completions is an 
inefficient,  labor-intensive activity. 

PNP'S ADVANTAGES 
& INEFFICIENCIES

Personnel in the red zone must open 
and close the frac stack gate valve and
must work at height to install the 
wireline lubricator on top of the stack. 
The frac iron is de-pressurized, 
pressurized and pressure tested at each 
stage. Using the traditional method, 
running wireline tools into the well 
takes 30-45 minutes at each stage. 
Pulling wireline tools takes the same 
amount of time. On a 50-stage well, 
wireline operations on the surface can 
total 50 hours to 75 hours, or two to 
three days of operating time. The 
Freedom Series Completion System was 
developed to save time by streamlining 
the process of handling wireline tools 
at the surface.  
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Placed between the frac head and the 
lubricator, the new system is comprised 
of a multi-chamber valve and a quick 
connect latch. The valve is made up of 
two flapper valves that create three 
chambers. Hydraulic valve actuation is 
controlled with a computer, also 
housed in the valve cabinet, and a 
laptop in the system’s control cabin. 
The quick connect latch enables the 
lubricator to be attached to the frac 
tree without a man working at height. 
In addition, an integrated ball dropper 
has been introduced recently, 
eliminating the need for personnel to 
enter the red zone to drop a ball.  At 
each completion stage, the multi-
chamber valve equalizes pressure 
between the surface/ lubricator and the 
well and enables wireline conveyed 
tools to pass easily between the surface 
and the well without pressuring down 
and re-pressurizing the flow iron. 

A NEW APPROACH TO 
WIRELINE TOOL 
DEPLOYMENT 











Eliminating the need to repeatedly open 
and close the frac stack gate valve during 
the PnP process. This reduces red zone 
exposure, gate valve wear is virtually 
eliminated and valve greasing requirements 
are minimized.

 
 
 
 

Enabling fast attachment of the lubricator 
with a remote-controlled quick connect 
latch. Personnel do not work in the red 
zone.
Equalizing pressure in the lubricator 
without a backside pump and operator. 
Enabling the frac iron to remain pressurized 
throughout the entire pumping operation. 
Frac iron pressure tests between stages 
aren’t needed, saving up to an hour per 
stage. In addition, pressure cycling of the 
frac iron is nearly eliminated, greatly 
reducing leak issues.   
Providing a double barrier for well control. 
The PnP process can be conducted with the 
gate valve open. And at least one valve can 
be removed from the frac stack, eliminating 
additional cost.
A unique flapper valve design that cannot 
cut wireline, eliminating the risk of cutting 
wireline and the associated NPT. 





Gate valve repair costs have been 
significantly reduced
Given that gate valves are not actuated, the 
need to grease the valves is reduced, 
leading to significantly less grease cost. 
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Type something

The FS Completion System Delivers Freedom from...
 

Downtime Unplanned Costs Safety Risks

The FSCS saves time, cost and reduces 
HSE risk compared to the traditional 
PnP procedure by:



The table below summarizes the time savings achieved by using the FSCS, so that 
wireline swaps can be performed in three minutes compared to 30 to 45 minutes 
using traditional methods. In one application involving a 50-stage horizontal 
completion, the FSCS saved two to three days of operating time. 

COMPARING PLUG & PERF SWAP 
OPERATIONS
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FSCSVSTRADITIONAL

75-95
M I N U T E S

 
 POST WIRELINE 

PROCESS

1.

2.
3.
4.
5.

Manually Close Valve, Uninstall Lubricator 
& Bleed Pressure 
Manually Drop Ball on to Valve
Manually Install Frac Head Cap
Manually Re-Pressure Test Flow Iron
Manually Open Valve to Let Ball Fall

1.
2.
3.
4.
5.

Manually Shut Valve & Bleed Pressure
Pick Up & Swing Perf Guns
Manually Install Wireline Lubricator
Manually Pressure Test Iron & Lubricator
Manually Open Valve

1.
2.

3.

Remotely Close Valve
Remotely De-Pressurize Lubricator & 
Release From Valve
Remotely Equalize Valve Pressure & 
Initiate Ball Drop Sequence

 

45-50
MINUTES

1.
2.

Stab Guns on to Well
Remotely Equalize Pressure & Open Valve

 

 Wireline can be cut during this process causing $300k 
in excess costs and 24+ hours of NPT

 No manual closing of valves or pressure testing. 

Frac crew can commence frac operations

INITIAL WIRELINE 
PROCESS

30-45
MINUTES

POST WIRELINE 
PROCESS

< 3 
MINUTES

INITIAL WIRELINE 
PROCESS

< 3
MINUTES

< 5
M I N U T E S



While the time savings with the new 
completion system are impressive, its 
capabilities also give operators the ability 
to optimize their pumping strategy to 
increase the number of stages and the 
length of lateral stimulated per day. 
 
The FSCS enables highly efficient 
operations on both single and zipper frac 
pad completions so that pumping 
operations can continue virtually without 
interruption. During traditional PnP 
operations there can be an hour or more 
of pump down time between stages. The 
pumping crews typically take advantage 
of these intervals to troubleshoot 
problems and repair equipment so they 
can put a full complement of pumps into 
operation. With the FSCS there are no 
such delays, so, for example, a pumping 
fleet of 15 pumps may need to have an 
additional two back up pumps on location. 
Rather than repairing a failed pump 
between stages, the problem unit would 
be pulled off line and replaced with a 
backup to minimize NPT.

Also, because the FSCS has a dual barrier 
for well control,  the lubricator can be 
latched to the frac head while the well is 
being stimulated, so PnP operations can 
begin on the next stage as soon as 
pumping on the previous stage is finished.
 
Another significant change from 
traditional PnP operations is the practice 
of keeping the frac iron pressurized 
continuously as every stage is fractured. 
Maintaining pressure has the advantage of 
eliminating time-consuming pressure 
tests and preventing leaks induced by the 
pressure cycles, as well as avoiding 
subsequent leak repairs. To achieve these 
advantages, well site procedures must be 
modified to acknowledge the continuous 
red zone conditions around the frac iron. 
Personnel need to limit their time in this 
area, and no valve should be adjusted 
without sign-off from the company 
representative.
 

FASTER PNP ENABLES 
MORE EFFICIENT 
PUMPING OPERATIONS

"The benefits and performance we get 
from the FS System supersedes any 
technology we were previously using. 
This system is evolving the way we 
frac and how our crews operate."

Drilling & Completion Superintendent, Permian Basin 
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The FSCS is operated from the control 
cabin by two Downing field technicians. 
However, PnP operations using the new 
system typically require two to three 
fewer people on location than the 
traditional method. Because the FSCS 
requires different procedures, it is 
important to have well trained people on 
location working in close cooperation to 

operate computers, specialized equipment 
and zipper manifolds safely and 
efficiently.  
 
Finally, the FSCS is connected to a remote 
operations center. The remote operations 
center gathers data from the FSCS and 
generates frac analysis graphs in order to 
identify inefficiencies for future resolution. 
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RESULTS
FSCS RESULTS IN THREE U.S. BASINS

Since its commercial introduction in late 2018, the FSCS has helped operators 
throughout the U.S. save time during PnP completions and increase the number of 
stages and length of lateral stimulated per day.  Below are examples of results in three 
basins. 
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On an early Mid-continent application of the Freedom Series valve on two multi-stage 
wells, the valve was not equipped with the quick-connect latch for attaching the 
lubricator. As configured for these wells, two conventional valves could be removed from 
the frac stack, and the new system provided a dual barrier above the frac head. Only two 
hydraulic lines were required for valve actuation. No backside pump was needed to 
equalize pressure in the lubricator. During the completion process, the system’s valves 
were remotely operated from a control cabin, eliminating the risk of severing the 
wireline through human error. Remote control reduced the need for crew members to 
work at height in the red zone. Two swaps were performed at each stage in 8 to 15 
minutes each, compared to 40-60 minutes per swap using common practices. On two 
25-stage wells, the new valve saved at least 30 hours of operating time. In addition, the 
valve enabled a quick response to close in the well after a wireline failure, preventing a 
potential blowout. 

MIDCONTINENT: 
30 HOURS SAVED ON TWO-WELL PAD
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*Valve only in this early application. 
Latch was not yet available which would 
have aided in additional time savings

MIDCONTINENT OPERATOR TIME SAVINGS USING FSCS*

OPERATIONAL TIME SAVINGS

30 HRS

WELL PRESSURE CONTAINMENT
100 %

45-60

8-15
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The FSCS system was used during multistage frac operations on 12 wells in Converse 
County, in Wyoming’s Powder River Basin. Laterals averaged 10,000 ft in length and had 
35-40 stages. The system enabled rapid wireline transitions averaging 3 minutes each 
compared to 8 to 10 minutes per swap on previous nearby wells and delays between 
stages were minimized. Completion efficiency averaged 0.25 stimulation days per 1,000 
ft for the 12 wells completed using the new system, a 60% improvement compared to 
0.63 days per 1,000 ft for the previous 20 wells completed by the operator without the 
system. The area average for completion efficiency was 0.94 days per 1,000 ft. 

POWDER RIVER BASIN:
60% IMPROVEMENT IN COMPLETION EFFICIENCY
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POWDER RIVER BASIN OPERATOR EFFICIENCY IMPROVEMENT USING FSCS*

EFFICIENCY IMPROVEMENT

60%

*Source: Rystad Energy, Shale Well Cube

MORE EFFICIENT THAN AREA 
OPERATOR AVERAGE

73%
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An independent operator in the Permian Basin has used the FSCS on more than 16 
completions with ongoing successful results. Since adopting the FSCS system, the 
operator has achieved significant improvements in frac stimulation efficiency. “The FSCS 
system has completely changed the plug and perf process. On previous wells, prior to 
the FS system, we had 45-minute to one-hour wireline transition times,” the operator’s 
project manager said. “With FSCS, it takes three to five minutes.” 
 

In early summer 2019, the operator used the Freedom Series system while zipper 
fracking all five wells on a Reeves County pad. The five 10,000-ft laterals completed 
with an average of 50 stages each. 
 

The company’s completion superintendent reported that frac valve maintenance costs 
have been lower since the FSCS system’s introduction, and that no gate valves have 
needed replacement. Safety has been enhanced by eliminating the need for personnel to 
work at height while stabbing the lubricator and by removing the need for workers to 
enter the red zone to open and close frac stack gate valves. 
 

Most significantly, the FSCS has helped improve stimulation efficiency for this operator 
by 40% on average. The company  stimulated 3.75 stages per day prior to using the FSCS 
system. With the new system, the operator completed 4.5 stages per day on single wells, 
and 6.0 stages per day on zipper fracs.
 

“With the FSCS system, we can fracture more stages per day and stimulate more feet of 
lateral per day,” the company’s chief operating officer said. “And because we are on 
location for fewer days, we are completing our wells at a lower cost, saving on $150k per 

PERMIAN BASIN:
40% IMPROVEMENT IN COMPLETION EFFICIENCY; $150K SAVED PER WELL

"With the FSCS, we can fracture more stages per day and stimulate 
more feet of lateral per day. And because we are on location for fewer 
days, we are completing our wells at a lower cost, saving $150k per 
well on average."

Chief Operating Officer, Permian Basin Independent
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PERMIAN BASIN OPERATOR EFFICIENCY & COST IMPROVEMENT USING FSCS
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Permian Basin Operator Completing Simultaneous Frac & Wireline 
Operations on a 5-Well Pad using the FSCS
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Average Days on Well
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Total Savings on 16 
Frac Jobs

$2.4M
Average Cost Savings 

per Well

$150K

Zipper Fracs with FSCSSingle Well with FSCSTraditional PnP

ZERO Gate
Valve Failures

 

98% Pump Efficiency
 

93% Reduction in 
Valve Greasing

 

Reduced Valve
Repair Costs

 

Red Zone Free
 



CONCLUSION
 
The PnP method continues to be the most popular 
technique for completing multi-stage horizontal 
wells. The new Freedom Series Completion 
System can help operators streamline the PnP 
process for significant improvements in stage per 
day performance efficiency,  safety and well 
completion costs. 
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FSCS CAN STREAMLINE PNP OPERATIONS

Downing  manufactures a full suite of innovative wellhead and 
frac technologies engineered to enhance safety, lower costs 
and increase efficiencies.  We design, build, and deliver leading 
pressure control technologies from our state-of-the-art 
manufacturing facility headquartered in Oklahoma City, OK. Our 
central location, in-house engineering, and personalized 
approach are how we’ve delivered best-in-class lead times, 
responsiveness, and quality for almost 40 years.
 
Today we are engineering new technologies to keep E & P 
operators on the leading edge. The Freedom Series line of 
products re-invents standard drilling and completion processes 
to maximize wellsite efficiencies and deliver freedom from 
downtime, unplanned costs, and red zone risks. 
 
From wellhead systems and frac equipment to turnkey drilling 
and completion solutions, we’re here to move your business in 
one direction: forward.

ABOUT DOWNING

BRANCH LOCATIONS

Oklahoma City, OK (HQ)
Casper, WY
Williston, ND
Morgantown, WV
Midland, TX
San Antonio, TX
Kilgore, TX
Corpus Christi, TX
 

FOR MORE INFORMATION

Call  (405) 276-3180  
or visit us online at 
DowningUSA.com




