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10” Sphere Launcher, skid mounted, with block valve and 
   blow downs. 
 
 

 
 

10” Sphere Receiver, skid mounted, with block valve and 
blow downs. 



 
 

PIPELINE PIGGING EQUIPMENT 
BY 

BKW, INC. 
 

 

BKW, Inc. is the leader in advancing the state of the art in pipeline pigging and 

has advanced pipeline pigging into an engineered science.   

 

BKW, Inc. is proud to present this booklet containing engineering design and 

specifications for pipeline pigging.  BKW is available to provide your company 

with the most efficient pigging system to meet your needs. 

 

The pigging advancements are a result of experience and the need to provide 

new equipment to perform difficult and new challenges. 

 

Items that advanced pigging technology: 

 

• Tadpole pig for traveling through short radius ells and tees without hanging 

up. * 

• Simplicity sphere launch pins fabricated from off-the-shelf material.  Seal 

changing with minimum teardown onsite. 

• Piggable Y’s and switches fabricated to meet clients configuration.  Y’s and 

switches designed to replace expensive pig traps and reduce maintenance 

costs. 

• Pig trap trays to allow easy loading and unloading large diameter pigs in and 

out of pig traps. 

• Light weight jib cranes with 360° rotation for loading and unloading pigs. 

• Ball Hook for easy handling spheres during loading and unloading in 

launchers and receivers. 

 

* Patented 
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The pictures below show a 42” pig trap tray with ram designed for a pig trap barrel set 
up for smart pigs.  The tray is not designed for smart pigs, but is used to run cleaning 
pigs on a weekly basis.  The ram is equipped with two extensions to push the pig 20 
feet into the barrel.  A 5 HP hydraulic power pack is used to operate the ram.  The pig 
trap barrel centerline is almost 6 feet above grade requiring a ladder and platform to 
enable the workers to work the pigs and ram extensions. 
 
 

    
 
 
 
 
 

 
 

20” ANSI 600 Y with straight run and 90° lateral for underground use.  The unit has a 3 
diameter radius bend for handling smart pigs. 
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Addendum to “Art of Pipeline Pigging”           BKW, Inc. 
                                                                                                                              12/30/11 

 
 

Pig / Y Compatibility 
 
 
Please reference ASME paper titled “Art of Pigging” and Drawing No. 2010-100. 
 
Bar tees and spheres, pigs and check valves and pigs and Y’s all have to be 
compatible.  The pigging article discusses the problems encountered when running 
spheres through a bar tee.  This same problem exists when running pigs through check 
valves and Y’s.  When running a pig through a check valve, the pig and check valve are 
designed to be compatible.  The distance between the entry and the exit of the check 
valve is called the bowl length.  For check valves to pass pigs, this length has to be less 
than the length of the pig in order for the front cups on the pig to enter the exit before 
the back cups leave the entry.  If the pig was shorter than the bowl length, the weight of 
the clapper would hold the pig in the bowl and flow would bypass the pig. 
 
Examine Drawing No 2010-100.  Three-diameter radius bends are used in fabricating 
Y’s to allow the passage of smart pigs.  Three-diameter bends reduce the pressure drop 
required to move the pig through the bend; however, the longer the radius, the longer 
the bowl length and the more difficult to pass standard pigs because of low flow rates 
and excessive interference. 
 
Two methods for correcting pig passage problems are the use of longer pigs and 
reducing the interference between the outside diameter of the pig and the pipe inside 
diameter.  Lengthening the pig will prevent excessive blow by and thus maintain the 
required pressure drop across the pig to move it through the Y. 
 
The interference should be reduced to reduce the pressure drop required to move the 
pig through the pipeline.  For instance, in a 10-inch diameter pipeline, the flow area is 
around 79 sq. in.  The force behind the pig at 10 psi pressure drop is 790 lbs.  This is 
more than sufficient for good pipeline pigging.  Should the pig hit a restriction, the 
pressure will increase until the pig overrides the restriction and the same applies when 
chasing liquids.  Experienced pipeline operators know there are no two pipelines alike 
and there is not one operating procedure that is a “fits all”.  Start up operations requires 
experimenting with various pigs, launch frequencies, flow rates and pressure drops until 
the optimum operating procedure is achieved.  In gas gathering systems, flow 
conditions change, requiring pigging procedures to change, thus experimentation 
continues throughout the life of the system. 
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Piggable Y and Pig Trap Comparison 
 

 
Drawing Y-1000 below shows a typical gas gathering system with pig traps for running 
pigs.  Some gas gathering systems transport dry gas and are not equipped with pig traps 
since there is not an accumulation of liquids that need to be removed.  However, in gas 
gathering systems that have associated liquids, pig traps are required because pigs are 
used for removing liquids accumulations, which in hilly country could cause gas lock. 
 
A typical gas gathering system transporting associated liquids will have main trunk lines 
transporting gas from production to a plant to be processed into pipeline quality gas for 
sales.  When large amounts of liquids are encountered, the plant will be equipped with a 
slug catcher that separates the liquids from the raw gas and stores the liquids for 
processing.  The size of the slug catcher depends on the produced volume of liquids, the 
pigging frequency and the design of the gathering system. 
 
The typical gas gathering system will have a flow line with a pig launcher “C” at each well 
and a pig receiver “C” at the main trunk line.  A pig will be launched at the well and push 
the liquids into the main truck line.  As each well flow line dumps liquid into the main trunk 
line, the volume of liquid accumulates to the capacity of the slug catcher.  At this point, a 
pig is launched at “A” and received at “B” and removes all the liquid in the main trunk line.  
 
The slug catcher capacity and the pigging frequency can be reduced by installing 
piggable Y’s in place of pig receivers “C” (see Drawing Y-1001).  The piggable Y allows 
the pig from launcher “C” to go into the main trunk line and push the liquids to receiver “B” 
at the plant site.  This reduces the volume of the liquids received at the slug catcher, thus 
a smaller slug catcher.  The pigs launched at each well site will push liquids to the plant 
site reducing the frequency of launching from launcher A on the main line. 
 
The initial cost of the Y installed is approximately a fourth of the cost of a pig receiver.  
The Y can be buried, thus appurtenances are not visible aboveground.  By eliminating a 
pig receiver, the pig retrieval expense is eliminated along with the aboveground 
appurtenances and the access road to the receiver trap.  Also, by eliminating the pig trap, 
the maintenance of the trap and road is eliminated.  In addition, the Y radius is 3 diameter 
thus allowing for smart pig passage should this be required. 
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BKW, Inc. – Pipeline Pigging Equipment 

  

         

       8" ANSI 600 3-way Switch        24” ANSI 300 Y, 90°, weld-in 



 

Shore Approaches for Fiber Optics Cable in Arctic Conditions 
About the authors: Brian “Butch” Webb, BKW Inc., Tulsa, Oklahoma; and Zachary Casey, R.T. Casey, Bel 
Chasse, Louisiana 

 

 

 
A communications company is installing a subsea fiber optics cable from Europe to Asia around North 

America through the Beaufort and Bering Seas. At various points along the main line branching units 

are installed to allow for branch legs to be laid to various villages along the coastline of Alaska.  These 

branch legs will provide vital telecommunication service to remote communities and businesses. The 

villages include Nome, Kotzebue, Point Hope, Wainwright, Barrow and Oliktok Point (Purdhoe Bay). 

See Exhibit 1 for locations and HDD lengths. This paper will present the many problems and solutions 

associated with shore approaches in Arctic conditions. 

 

 
Exhibit 1- Map of HDD locations and lengths 

 

Conditions: 
 
 The coastline of Alaska is typically very remote with few towns and accommodations with the 

exception of Prudhoe Bay. Industry consists mostly of fishing and some tourism. The weather is Arctic 

conditions and the ocean freezes over almost nine months of the year preventing boat traffic. Ports are 

non-existent and material, equipment and manpower is usually lightered from ship to shore. As a result, 

projects preformed in the Arctic require very careful planning and scheduling.  

 

For the purpose of this project, historical geology of the Arctic begins 26,000 years ago when the ocean 

level was approximately 400 feet lower than it is today. This was caused by the Ice Age. As a result, the 

exposed ground froze.  As sea levels rose to current levels the permafrost remains frozen beneath the sea 
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bottom. Minimal geotechnical sampling has indicated that permafrost temperatures in the soil as shallow 

as 100 feet below sea bottom can be as low as 15-17 degrees F. 

 

Other problems encountered as a result of Arctic conditions include logistics to bring labor and 

equipment to the jobsite. The Arctic is sparsely inhabited and roads are non-existent. The only method 

of shipping is by air or by water when the ocean ice has moved offshore; therefore, scheduling is 

important, and lightering operations must be carefully planned to insure the transportation of heavy 

drilling equipment can be safely transported from cargo barges to shallow beaches.  This generally 

involves the use of landing craft specifically designed to serve Arctic Alaska. 

 

Lodging and crew accommodations are a problem because few hotels exist in the small villages and 

housing and meals have to be provided. Walmart’s do not exist therefore everything needed has to be 

brought in when mobilized. 

 

The Arctic environment is fragile. Tundra, when disturbed, may scar and take years to heal. Shorelines 

are used by the Natives for fishing and major disruptions can cause economic hardships. 

 

Project: 
 
To bring the subsea cable branches to shore from the main cable, various techniques were considered for 

the shore approach. Those include traditional beach trenching as well as Horizontal Directional Drilling 

(HDD). 

 

The technique of trenching the shore approach would include traditional methods of excavation to Mean 

Low Level Water and jet plowing from the water’s edge to a depth beyond to the cable. This technique 

is used in the Gulf of Mexico and also worldwide. However, the known risk from deep ice scour in 

shallow water would require burial depths, which are unachievable with standard methods.  

Additionally, the large volume of material removed and the consequent stockpiling of the spoil presents 

an environmental problem in the Arctic that is not acceptable. The HDD technique eliminates this 

problem and can extend the shore approach further out to sea without the need for any sea bottom 

plowing or excavation of fragile arctic coastline. 

  

The HDD technique for telecommunications and power cables normally includes the horizontal bore of 

a pilot hole from shore, the reaming of the pilot hole to larger dimension and the back pull of a HDPE 

casing through the reamed bore to be used as a cable conduit. This technique was not acceptable because 

of logistics and cost. The HDPE casing would have to be fabricated on the Tundra and pulled offshore 

and then pulled through the HDD bore which is a high risk. Additionally the durations required for the 

pull back of HDPE casing exposed the drill to freeze the seawater entering the bore. As a result, the drill 

string used by the HDD for the pilot hole was selected to be used as the casing.  

 

Care was taken to select double white band S-135 drill string with a large diameter to accommodate the 

armored Fiber Optic cable to be installed.  Tool joints with gradual tapers were selected to minimize the 

risk of cable damage from friction during pull in of cable. 

 

Extensive oceanographic surveys conducted since 1978 indicate the severe risk from ice scour of buried 

cable had to be addressed. The work led by M.Mellor for the Cold Regions Research & Engineering Lab 

definitively proved the risks of Ice Scours to cables and pipelines in the Beaufort & Chuckchi Seas. 

(Mellor, M., CRREL 78-22). Ice scour trenches were measured at a depth of 10 feet to a water depth of 

~150 feet. To prevent communication disruption, the fiber optics cable had to be buried to a depth of 

cover of 10 feet. See Exhibit 2 for ice scour phenomenon.  
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Exhibit 2- Arctic Subsea Ice Displacement 

 
 

 

Burial of the fiber optics cable to a depth of 10 feet is a major problem and various techniques have been 

considered. Both pre-cable lay and post-cable lay methods have been studied; however, cable burial is 

not a part of this paper.     

 

Solutions: 
 
 Because of the severe Arctic conditions and short work span the project requires a well-planned and 

comprehensive work schedule. Every detail of the work, labor, equipment and material has to be 

accounted. The location and duration for housing and accommodations has to be established well in 

advance. Government permitting is essential.  

 

Scheduling includes studies of the timing for ocean ice melts and freeze ups. Frequency and duration of 

storms and excessive ocean currents has to be addressed. Mobilization and shipping times are included. 

Any delays that put the project into ocean freeze up will delay the completion for one year.  

 

The HDD bores were unique because the drill pipe was used as the casing. The HDD bore lengths range 

from 1,550 feet to 5,900 feet. A typical HDD bore consisted of the following:  

 

Following mobilization to the jobsite, landing crafts were used to deliver the HDD equipment to shore. 

The equipment barge was used as a diving platform at the HDD subsea end. (See Exhibits 3, 4 & 5 

showing the dive barge.)  

 
Exhibit 3 
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Exhibit 4           Exhibit 5 

         
 
 
 

The HDD equipment was set up and the HDD bore completed. (See Exhibit 6 for HDD bore 

equipment.) The HDD bores penetrated the ocean bottom at a water depth of 50 feet thus the HDD bore 

lengths varied with each location. (See Exhibit 7 for a typical HDD bore.) During the bore, the friction 

of the drill string and heat from the drilling mud prevented freezing should the drill string have traveled 

through permafrost. To prevent freezing of the liquid inside the drill string a system was devised to 

replace the liquid with air. This system included a pigging system with pig traps, special pigs and an air 

compressor. (See Exhibit 8 for pig traps under test.) 
 

          Exhibit 6               Exhibit 8 

        
  

 

 

Photo 4. R.T. Casey LLC Project in Wainwright, AK 

2015 
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Photo 5. R.T. Casey LLC Project in Kotzebue, 

AK 2015 

Exhibit 7- RTC Landfall Bore Profile 

 

 
           Exhibit 10- Test pipe 

The drill string consisted of drill pipe with upset connections both inside 

and outside thus producing internal dual diameters. The diameters were 

approximately 5” for drill pipe and 4” at the joint. Therefore, a dual 

diameter disc pig was custom designed and fabricated. (See Exhibit 9 for 

dewater disc pig, and Exhibit 10 for test pipe used to test dewater disc pig.) 

The drill string was not sized for standard line pipe; therefore, off the shelf 

pigs were not available. This also presented a problem for the pig traps. 

Standard pipe fittings had to be machined and modified to fit on the ends of 

the drill string pipe. The pig traps were fabricated and were tested by 

installing on a section of drill pipe (see Exhibit 8). In addition to a pig 

receiver on the subsea end, a subsea valve was installed to prevent water 

from entering the drill string after pigging. (See Exhibit 11 for pig receiver 

and basket.) 
 
       Exhibit 9- Dewater disc pig      

               
  
 

    Exhibit 11- Pig Receiver and basket 
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The procedure for dewatering the drill string began by the divers cutting off the drill bit from the drill 

stem and removing the drill bit. Following this, the divers installed the subsea valve on the drill string 

and the pig receiver to the subsea valve. A hose was connected to the receiver and ran from the subsea 

receiver to the barge deck. The hose was chosen over the receiver basket because divers were not 

required to witness the pig enter the basket and then close the subsea valve to prevent seawater entering 

the drill string. On some HDD approaches, several hours of dive time was lost due to tidal currents. 

 

On shore the drill string was cut and the pig launcher installed. (See Exhibit 12 for pig launcher.) A disc 

pig was loaded into the launcher and run using an air compressor. When the pig arrived on the barge 

deck, the subsea valve was closed. 

 
Exhibit 12- Pig Launcher 

 
 

The installation of the fiber optics cable was to take place a year later. Therefore, the drill strings were to 

be charged with air to 70 PSI to prevent seawater from entering. However, the pressure was not able to 

be maintained and the cause was not determined. Causes could have been a leak at the receiver and the 

subsea valve, or one of the many pipe string tool joints. To solve this problem, the drill string was filled 

with a salt brine that had a freezing point lower than the permafrost. (See Exhibit 13 for brine tank.) A 

procedure was followed that diluted the salt brine when the salt brine was removed from inside the drill 

string. 
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  Exhibit 13- Brine tank 

 

 

 

 

 

 

 

 

 

 

 

 

 

Installation of the fiber optics cable will begin by pumping water into the drill string from the shore to 

the subsea valve to insure the drill string has not frozen. Following the water, a soft foam pig could 

possibly be run to indicate a full opening hole is available to allow passage of the pull pig. If the soft 

foam pig run is successful a wire line will be attached to the pull pig and pulled to the subsea valve. (See 

Exhibit 14 for pull pig.) A cable seal was developed to prevent excessive leakage while the pig was 

being pumped through the drill string. (See Exhibit 15 for cable seal.) 
 

            Exhibit 14- Pull pig               Exhibit 15- Cable seal 

              
 

Divers will attach a fiber optics pull rope to the wire line and the rope pulled to the pig launcher end and 

attached to a fiber optics pull winch. The pull rope will pull the fiber optics cable through the drill string 

to shore. During the design, testing, and operations, extra precautions were taken to prevent any sharp 

edges from coming into contact with the fiber optics cable during the pull operation. This included the 

tool joint ends and the cutoff section underwater and on land. Clean up operations will complete the land 

portion of the project.  

 

Special equipment unique to this project included the pig traps and pigs. The drill pipe require pig traps 

that had to fit the drill pipe, this included special fabricated fittings that would seal against the pipe and 

not leak. In addition, the traps had to be attached to prevent slipping off the ends and possibly causing 

injury.  

 

The purge pig was a typical multiple diameter disc pig that would negotiate the internal upsets at the tool 

joints. However, when tested as a pull pig the disc pig was not acceptable. Therefore, a test site was set 

up (see Exhibit 16 for test site) and a pig was developed that would pull 1,400 pounds at 160 PSI 



8   

without leakage even though design estimated a maximum 1,000 pound pull would be acceptable. (See 

Exhibit 17 showing a major cup pig.) The pressure drop required to push this pig through the tool joints 

was thought to be excessive and the center cup was removed. However, should additional pull be 

required the center cup can be installed.  

 
Exhibit 16- Test site    Exhibit 17- Major cup pig 

             
 

This type of operation under Arctic conditions requires very careful planning. The window of operations 

is short because of the ice conditions, which can be as short as two months. The cost of mobilizing HDD 

equipment, dive equipment, and construction equipment including barges, landing craft and manpower 

cannot be shut down because of one piece of the operation; therefore, everything was thoroughly tested 

prior to shipping to the jobsite. Any failure causing a delay may postpone the project for another year 

and this is costly. So planning is paramount. 



BI'QV rmnufactures tvuc types of Pig Sruitches: fuling and |,lon-saling

Non Sealing Swirch

The diagram below shows some of the uses of the pig switches.
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PIG RECEIWR/LAUNCHIR
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PIG R€CEIEF/LAUNCHEF

P1C RECEIWR/LAUNCHER

TAN(

BKW FIG SVIIITGI{ES AND YS
VAR IOUS EONFIGURATIO]SS

PIGGING EQUIPMENI AND SERVICES OFFERED:

o Pig and Sphere Traps: lncludes special purpose launcherc and receivers, sub sea
retrievable traps, multiple autornatic pig launcl'rerc and reeivers.

. Pig and Sphere 'Y: Tvro into one custom design for pigs, spheres or both.

. Pig $ruitches: One into tvro configuration, manual or renrote.

. Pig Sealing $ruitch: One into tvto configuration for sealing dead side.

. Pig and Sphere Fhndling Equipment Trap banel slides, trays, hoists,
environmentally oonect pig transporting trailers and skids for truck beds and offshore
boat decks. Pigs go from receiver banel, down the road into launcfrer banel.

o Tadpole Pig: A cleaning pig that goes through screued 90" ells and tees.

,/= /)
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BKW builds and tests all kinds of widgets because we like to make it exciting. In this 

case, a test stand was created to test pig cups.  

 
 

         
Test stand with installation boom pig cup installed.            Forklift was used to install pig cup into test stand. 

 

 
Resulting blowout. 

 

 

Can’t get any better than this! 
 

 

 

 

If you have a problem, contact BKW for a solution! 

918-836-6767 or bkwinc@aol.com

 

 



 
The tadpole pig was developed to go through 90° ells and tees without an increase in 
pressure drop.  The pressure drop from the back of the pig to the front of the pig is the 
force required to move the pig through the pipeline.  The tighter the pig inside the pipe, 
the more pressure drop required to move the pig. 
 
A standard cup pig has to bend or deform when going through a long radius (3 radius) 
weld ell.  This requires more force or increase in pressure drop.  When dewatering or 
running pigs in gas service and there is a riser the end of the pipeline, the pig will stick in 
the 90° ell and pressure has to build up to get the pig to clear the ell.  This can take 
some time.  The tadpole pig will not stop because of the design. 
 
In addition, the tadpole pig will go through the lateral in a tee because the pig will go with 
the flow.  This feature allows laterals to be pigged when necessary. 
 
 

      
 
 
 
 
Picture below shows one of two 8-inch ANSI 150 Non-sealing Pig Switches with 5 
diameter bends. 
 

 
 



  
 

 

 
 

 
 

       
 
        30” Ball Hook for safely 
           handling spheres. 

30” Pig Trap Launcher Tray with gas powered ram  
      for advancing the pig to the barrel reducer 

16” ANSI 600 Pig Receiver, 
skid mounted, with trap valve 
and side tee. 
 

3-way, 6” Pig Switch with 
air operators. 
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If you have a pigging problem, call us – we’ll find a solution! 
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