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1.0 Executive Summary 

Sure-Lock mechanical pipe-joint technology 
is an alternative to welding which permits 
outstanding productivity, and achieves in 
excess of two kilometers of joined pipe per 
day in diameters ranging from 2-24 inches 
and schedules 20-80. These statistics 
produce linear pipeline results that are up to 
10 times faster than the traditional method 
of welding, whether using externally coated, 
internally coated or non-coated pipe. Unlike 
welding, the mechanical joint process uses 
no heat to form or join the pipe. As a result, 
the chemical and mechanical properties of 
the pipe are retained. In addition, the need for 
expensive and time-consuming X-rays and 
re-working of defective welds is avoided. A 
further advantage of the Sure-Lock joint is its 
ability to deliver a “holiday-free” connection 
when using internally coated pipe without 
the need for extra processes, steps, time 
or materials. Given that the Sure-Lock joint 
process requires no application of heat, it 
has a distinct safety advantage when a new 
pipeline is being built in the proximity of 
existing, operating lines.

Given its features, the Sure-Lock mechanical 
joint provides extensive benefits by 
dramatically reducing the pipeline owner’s 

“time to market” of its product and by 
dramatically reducing construction costs, all 
while reducing environmental emissions and 
increasing safety. 

This brochure contains Sure-Lock’s technical 
specifications and QAQC certification, 
test results, case history and supporting 
evidence for the integrity, compliance and 
dependability of the Sure-Lock mechanical 
joint. Also included are indicators of  
Sure-Lock’s outstanding environmental 
performance, and outlines regarding the 
case history of our most recent project in 
Colombia as well as the approvals of PEMEX 
in Mexico and Tatweer Petroleum in the 
Kingdom of Bahrain.

The approval of Sure-Lock’s mechanical joint 
technology for use in pipeline construction 
will permit a pipeline owner to deliver its 
product to market expediently by deploying 
new lines faster and drastically reducing 
down-time on the replacement of old 
pipelines. Equally important; the end user 
can be confident that the resulting pipeline 
will safeguard the environment given that the 
Sure-Lock mechanical joint has experienced 
not a single failure in service since its 
inception over 35 years ago.
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2.1 History 
Sure-Lock Mechanical Joint technology was launched in Houston, Texas in 1977. The 
technology was successfully introduced in the Former Soviet Union thirteen years later 
in 1990 with outstanding results. The reliability of pipelines, and the speed at which they 
could be deployed was dramatically improved. To date, over 16,000 km of pipelines have 
been installed utilizing the Sure-Lock mechanical joint. Following introduction into the 
Former Soviet Union, The Sure-Lock mechanical joint was introduced in the Middle East, 
where numerous lines have been installed for Tatweer Petroleum in Bahrain. In addition, 
the Sure-Lock technology has been deployed in various parts of the Americas including 
Mexico and, most recently, Colombia where it was used to construct a 200km 16’ natural 
gas pipeline in record time. 

2.0 Sure-Lock Technology 
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The Application 

The Sure-Lock mechanical pipe-joint has pressure, mechanical and fatigue strength suitable for the 
same service as welded joints. The cost of a Sure-Lock joint is competitive with welding, however, 
separate inspections are not required and installation rates are up to ten times faster.

Typical applications include gathering and distribution systems, transmission lines and specialized 
pipe installations on land and offshore. Thousands of kilometers of pipe have been joined using the 
Sure-Lock process under a wide range of operating conditions. Sure-Lock pipe joining machines 
have performed on virtually every type of terrain, under severe weather conditions and in hostile 
environments. They have been used to install portions of offshore pipeline systems and in joining 
both internally and externally coated pipe.

The Process 

The Sure-Lock mechanical joint involves two components; (i) the interference (metal-to-metal) fit 
achieved by inserting an oversized tapered end into an undersized bell end; and (ii) the epoxy seal. 
The interference fit is responsible for keeping the joint together, while the epoxy is responsible for 
keeping the joint from leaking.

The Sure-Lock process begins with a bell, or expanded area, which is formed on one end of a joint 
of pipe, and a taper which is formed on the opposite end. Given that the Sure-Lock pipe preparation 
equipment is entirely self-sufficient and mobile, this part of the process can be performed on location 
at a pipe mill, coating plant or any other location specified by the customer.

Each end of the pipe is formed to exacting specifications required for the Sure- Lock joint. Sure-
Lock assembly equipment is used to force together the belled end of one length of pipe and tapered 
end of another. A thin coat of Sure-Lock epoxy is applied on the pipe-ends to be joined. The epoxy 
serves as a lubricant which assists in the insertion of one pipe into another. Most importantly, though, 
the epoxy collects within the space between the tapered end of one pipe and the belled end of the 
other to form the seal which is responsible for creating a leak-free connection.

The Results 

The Sure-Lock process produces strong, permanent joints which can be used in the same 
pressure service as welded lines. This allows the pipeline system design to be based on 100% joint 
strength. Extensive independent evaluations under varied laboratory test conditions and in-service 
performance records have proven the Sure-Lock joint to be strong, reliable and leak proof. The Sure-
Lock method can be used to join thin wall pipe which cannot be easily welded; and the Sure-Lock 
joint can carry corrosive fluid without the vulnerability of threaded couplings, or damaged internal 
coating resulting from high temperature produced by welding.

The Advantage of Flexibility 

Pipe ends can be prepared at the pipe mill, at the pipe yard, or at the job site and then joined by a 
Sure-Lock assembly machine in the field. Thin wall pipe can be joined by the Sure-Lock method in 
cases where welding would not be feasible. The Sure-Lock process requires less equipment and 
labor than conventional welding. It requires no special installation procedures or unusual auxiliary 
equipment. The Sure-Lock pipe joining unit is carried by a side boom tractor or mounted on a lay 
barge. Since only a brief training period is necessary, skilled craftsmen are not needed to operate 
the machine. Weather delays in construction are minimized because the process can be used under 
more extreme conditions than welding.
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3.0 Sure-Lock Assembly Equipment 

3.1 Equipment Specifications 
Model M-26 Assembly Machine and Power Unit (API: 2-3/8”, 2-7/8”, 3-1/2”, 4-1/2”, 6-5/8”)
Model M-48 Assembly Machine and Power Unit (API: 4-1/2”, 6-5/8”, 8-5/8”)
Model M-812 Assembly Machine and Power Unit (API 8-5/8”, 10-3/4”, 12-3/4”)
Model M-1016 Assembly Machine and Power Unit (API 10-3/4”, 12-3/4”, 14”, 16”)
Model M-1620 Assembly Machine and Power Unit (API 16”, 20”)
Model M-2024 Assembly Machine and Power Unit” (API 20”-24”)

All machines are capable of joining in excess of 2km of pipeline per single day shift depending on 
terrain and specific characteristics of the project in-hand.

Pipe Diameter Ranges
Assembly Machine  Diameter Range 
M-26     2” – 6”
M-48     2” – 8”
M-812     6” – 12”
M-1016    8” – 16” 
M-1620    14” – 20”
M-2024    20” – 24”

Larger equipment sets can be configured to join pipe that is 2” below their specified diameter range 
with the use of adapter kits. 

 

Model 1016 shown above.  
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Sure-Lock epoxy has been specifically developed for use with the Sure-Lock mechanical joint 
system. The epoxy is inert when cured making it impervious to chemical attack and further allows the 
epoxy to create a “holiday-free” connection when using internally-coated pipe. In addition, the Sure-
Lock epoxy is flexible, a property it retains indefinitely. This allows the seal created by the epoxy to 
expand and contract together with the pipe thus ensuring an indefinite “leak-free” joint.

4.0 Sure-Lock Epoxy
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In nearly 34 years and after more than 16,000km of Sure-Lock installations, the technology 
has maintained a 100% track record of “Zero-Failures in Service.” Sure-Lock mechanical 
joint technology is simply cleaner, faster and outstanding in its environmental measures and 
performance: 

5.0 Environmental Performance 
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1.1. Belling

Bell-end preparation must be performed before internal coating of the pipe, and 
preferably before external coating. Three-layer polyethylene external coating may be 
applied before end-preparation but will require a 23” cutback of coating from each end of 
the pipe.

The bell-end is formed by forcing a lubricated mandrel into one end of the pipe. The 
mandrel is shaped to leave a bell-end with a uniform taper and with a short lead-in flare. 
The mandrel size is the same for all wall thicknesses.

The belling of pipe involves substantial elasticity strain. A lubricant is used to prevent 
galling between the mandrel and the pipe, to reduce the force required for belling and to 
minimize wear on the mandrel. A water soluble lubricant is suitable for all but the largest 
diameters and heaviest wall thicknesses.

6.0 The Sure-Lock Mechanical Pipe-Joint Process
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Following belling, the lubricant must be removed from the internal portion of the pipe and 
the soundness of the belled end should be checked visually. 

Each mandrel size has specified tolerances for each pipe size managed by the  
Sure-Lock system.

1.2. Taper

The taper-end is formed by forcing a swedge over a short section of the opposite end 
of the pipe from where the bell has been formed. The slight reduction in diameter of the 
taper-end is intended to allow easier insertion into the bell-end and further allows the 
formation of a small pocket in which the epoxy collects to form the epoxy trap which seals 
the mechanical joint.

1.3. Pipe Assembly

Assembly involves inserting the prepared taper-end into the belled end to a controlled 
depth. Prior to assembly a small amount of premixed epoxy lubricant is applied 
around the full circumference of both ends. The depth of insertion is dependent on the 
circumference of the pipe to be joined (larger diameter = more insertion), is pre-marked 
on the taper-end and is controlled manually. The amount of interference is slightly more 
than elastic interference.
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2. The Science behind the Mechanical Joint

The Sure-Lock joint is a controlled interference fit.

Like modern steel structures, it utilizes the strength of not only the elastic range but also the elasticity 
range of modern steel.

It also utilizes the particularly flat shape of the stress - strain curve of modern pipe steel under hoop 
expansion. This stress strain curve is significantly flatter than the “classic” view  of the stress strain 
curve explained in basic introductions to materials technology.

A typical stress strain curve for a pipe hoop is shown on the attached graph which shows the typical 
stress strain behavior during belling and assembly of 4 ½ OD pipe with a wall thickness of .188”.

2.1. Belling

During the belling operation, the mandrel is forced 
into the pipe causing the pipe to expand. The 
internal diameter is increased and the pipe is strain 
hardened so that its normal yield stress is increased 
by approximately 9.1%.

The mandrel is sized so that after belling, the 
internal diameter will be smaller than the minimum 
outside diameter of the corresponding taper end.

When the mandrel is withdrawn, the pipe 
experiences elastic recovery (spring-back) with the strain (the distance along the 
horizontal axis) at point C, less than the strain at point B. When the mandrel is completely 
removed, the material will be at point C. The belled pipe-end has now yielded by 7% and 
has a higher yield point caused by the strain hardening effect.

The stress in the bell is zero after the mandrel is removed - the strain remains as the 
pipe has yielded. The pipe is belled in advance of pipe joining so that an entry flare is 
achieved to facilitate pipe jointing and so that the joining forces required in the field are 
minimized.

2.2. Joining

When the tapered end is forced into the bell during assembly, the taper end acts as a 
mandrel and causes the bell to expand further. Because the taper is not removed, there  
is no elastic recovery and the bell pipe material clamps the taper with a force related to 
the force required to cause the strain hardened bell to yield to accommodate the forced-
in taper. At the same time, the tapered end is compressed and experiences similar, 
compressive stresses. The tapered end does not experience plastic yielding because it is 
of smaller diameter than that bell and therefore has higher hoop strength (hoop strength 
is a function of diameter and wall thickness). Because the tapered end always remains 
elastic and does not yield plastically, it undergoes minimal strain and, therefore, does not 
result in reduction of pipe internal diameter.
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2.3. Epoxy Seal

Sure-Lock epoxy allows pipe assembly to take place without galling or damage to the 
metal. Once the epoxy cures, it creates a flexible seal which keeps the product in the line 
from escaping.  

 
Sure-Lock utilizes different grades of epoxy depending on the intended temperature of 
line service. 

Sure-Lock epoxy is available in various formulations which provide a 100% corrosion-
resistant joint seal under extreme cold or hot weather conditions.

•  Sure-Lock Warm Temperature Flex epoxy 105 is a highly workable mechanical pipe joint 
epoxy compound used exclusively for the Sure-Lock mechanical pipe joining system. 
Application temperatures range from [10 to 43°C] and have an initial set time of (@ 
25°C) 60 minutes and a full service set time of 24 hours. It is important to note, that pipe 
joints can be handle tension/pull stress immediately after joining but, should not be 
hydrostatically tested for at least 24 hours.

•  Sure-Lock Cold Temperature Flex epoxy 106 is a highly reactive polymeric mechanical 
pipe joint epoxy compound used exclusively for the Sure-Lock mechanical pipe joining 
system. Application temperatures range from [-18 to 35°C] and have an initial set time 
of (@ 25°C) 10 minutes and a full service set time of 24 hours. It is important to note, that 
pipe joints can be handle tension/pull stress immediately after joining but, should not be 
hydrostatically tested for at least 24 hours.

3. Hydrostatic Testing and Operating Stresses

As the pipe is pressured during hydrostatic 
testing, the taper and bell share the load. The 
taper is in compression and any high internal 
pressure will cause a circumferential tension 
in the taper wall. The compression in the taper 
wall is reduced but because the taper and 
bell share the load, the taper always remains 
in compression even if the internal pressure is 
equivalent to 100% SMYS.

The bell is in tension even without internal 
pressure in the pipe. When the pipe is pressured 
internally, this tension in the wall of the bell is 
increased and the bell wall may yield further. 
Although the bell yields, it still retains its strength 
(the stress strain curve) and the amount of 
yielding is limited to the strain experienced by 
the taper.

The strain experienced by the taper is minimal because the material of the taper is always in the 
elastic range and therefore the strain experienced by the bell is minimal. As a result, the joint remains 
strong and will not fail when adding internal pressure to the pipe.
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4. Influence of Tolerances

A minimum interference fit is achieved by making the size of the mandrel smaller than the minimum 
size of the pipe which may be inserted into the bell formed by the mandrel.

Because the minimum interference is designed to meet the elasticity yield the bell on joining, the 
maximum interference fit involves a slightly larger amount of yielding; the clamping force is almost 
independent of tolerances, provided of course, that interference is achieved.

The assembly strain will vary with the diameter and wall thickness tolerances of the pipe ends. The 
variances in these will affect the clamping force without the addition of significant yielding. It takes 
little additional force (stress) to cause extra elasticity yielding (strain). Because the increment of that 
force is relatively small, the resulting incremental differences of clamping force are hardly affected by 
the amount of strain produced.

Therefore, the Sure-Lock joint can cope easily with a wide range of pipe dimensional tolerances. 
Provided the tolerances are such that belling and joining are possible, a sound Sure-Lock joint is 
achieved.

  Stress Capacity of Sure-Lock Joints 

5. Pressure Strength

Joints made with the Sure-Lock method have design pressure 
strength equal to the pipe from which they were made. This 
pressure strength is retained in the presence of external forces 
within the elastic range.

6. Tensile Strength

Joints made with the Sure-Lock method have a tensile joint 
strength approximately equal to the specified minimal yield 
stress of the pipe from which the joint is made. Joints made with 
the Sure-Lock method may be subjected to design loads equal 
to 90 percent of the SMYS of the pipe joined. A tensile load of 
this order implies a tensile strain of the pipeline in the order 
of 5/8 inch per 40 foot pipe length for X-42 pipe. The tensile 
strength of the joint is improved by internal pressure, and may 
exceed actual yield of the pipe.

7. Bend Strength

Joints made with the Sure-Lock method may be subjected to the same design bending movements 
as straight pipe. Bending stresses which do not cause the adjacent pipe to yield or be dented, do 
not affect the joint integrity, pressure strength or leak tightness of the joint.
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Torsion  

ANSI/ASME  
ANSI/ASME  
ANSI/ASME  

Designation  

U.S. Dept Of Transportation  
U.S. Dept Of Transportation  
CANADIAN  
CANADIAN  
GOSGORTECHNADZOR - RUSSIAN FEDERATION  

 B31.3  
 B31.4  
 B31.8 
 49 CFR, Subpart F 192 
 49 CFR, Subpart F 195  
CAN/CSA - Z183  

 Piping Code  

 CAN/CSA - Z184  
 LICENSE 10-25 / 618  

Compliance and Codes  

8. Fatigue Strength

Within the limits permitted by the pipeline codes, joints made with the Sure-Lock method have the 
same resistance to pulsating pressure as pipe from which they have been made. A special inquiry to 
test work may be required where the joints are to be subjected to severe fatigue loadings in tension 
or bending, but the joints made with the Sure-Lock method will have fatigue strength comparable to 
welded joints in most circumstances. 

9. Combined Stresses

Many combinations of stresses are possible and the combination of 
stresses is controlled in most pipeline codes. Joints made with the Sure-
Lock method are suitable for all combinations of stresses which comply 
with pipeline design codes.

 

10. Compliance and Codes 

The Sure-Lock mechanical pipe joint system has been successfully utilized in the United States 
for more than 33 years and Russia for more than 20 years in compliance with local norms and 
regulations. The Sure-Lock mechanical joint and related equipment have been designed and 
tested to achieve full compliance with the pipeline safety regulations of the U.S. Department of 
Transportation, Pipeline Safety Regulations (October 1, 1992):
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11. Pipe Size and Wall Thickness

The following table summarizes the combinations of pipe grades, thicknesses and diameters which 
can be joined by the Sure-Lock process.

Sure-Lock equipment is currently available for sizes 2” through 24”and wall thicknesses up to 
schedule 80. Other grades higher than API 5l Grade X-60 may be acceptable but will require 
additional testing.

Minimum thicknesses are not limited by any aspect of the Sure-Lock method. Pipelines joined by 
the Sure-Lock method can be thinner than pipelines joined by most other methods because there is 
no heat affected zone. .060 inch wall thickness pipe has been successfully joined using Sure-Lock 
equipment. Minimum thicknesses specified in design codes or by regulation may apply.

Maximum thicknesses are limited by the capacity of the Sure-Lock preparation machine used for 
forming the bell.

12. Steel Strength Grade

No specific limits apply to the maximum strength of the steel, but use of steels with specified 
minimum yield stress higher than X-60 is not common for the pipe of the diameter ranges which are 
commonly joined with the Sure-Lock method. A specific inquiry is preferred if the grade is above 
X-60.

13. Joining Pipe of Unequal Wall Thickness

When more than one nominal wall thickness pipe is used in a pipeline, Sure-Lock can be used to join 
the pipe of different wall thickness provided the heavier pipe is the bell and the lighter wall pipe is 
the taper end. If this is not possible, a short joint can be prepared where a short section of light wall 
pipe is welded to heavy wall pipe, N.D.T. performed and the short “joint” Sure-Lock connected into 
the pipeline where the change in wall thickness is required.

 
14. Pipe Specification (API Spec 5L)

Pipe to be used with the Sure-Lock method must meet all API dimensional and strength 
specifications. The pipe must meet elongation requirements for the grade purchased and must 
further meet elongation requirements for the full pipe circumference including the weld area of ERW 
pipe.

The Sure-Lock joint requires care during manufacture of the ERW pipe to ensure that trimming of the 
internal and external flash from the welding process is within (0.015 inches) of the true surface. The 
trim requirement applies to both external and internal weld flash lines.

The outside weld trim, or offset of plate edges should be preferably flush with the outside diameter 
of the pipe parent material. Undercutting or grooves in the outside weld should be avoided. The 
manufacturing tolerances of the pipe diameter and wall thickness must be equal to the tolerances 
required by API 5L specifications.

Pipe which receives a full length ultrasonic inspection of the longitudinal seam during manufacture is 
preferred. Given that belling and joining involve elongation below the material requirements imposed 
by API specifications, faults in the seam or pipe discovered during belling or assembly may be 
attributed to defects in the pipe manufacturing process, not to the Sure-Lock process.

Design Information  

Pipe Size  

Maximum Wall 
(X-60)  

2-3/8”   

.218  

 2-7/8”   

 .276  

 3-1/2”   

 .300  

 4-1/2”   

 .337  

 6-5/8”   

 .432  

 8-5/8”   

 .500  

 10-3/4”   

 .594  

 12-3/4”   

 .562   .656  

16”

Mechanical Pipe Joint Systems, LLC 
15



15. Pipe Handling and Transport

In most cases pipe prepared for the Sure-Lock system should be layer loaded in order to protect the 
belled ends from damage in transit. This includes attaching a .25”rope loop around the belled end 
for offset protection.

Pipe end hooks may not be used for lifting. Lifting of pipe shall be performed by either a
Pipe Sling, Pipe Grabs or Fork Lift.

 
16. Cathodic Protection and Pipe Locating

There are no special cathodic protection or pipe locating requirements for the Sure-Lock joints. Since 
the Sure-Lock connection is a metal to metal interference fit, there is no loss of electrical continuity 
throughout the pipe joint.

17. Hydrostatic Testing

The practice of testing petroleum pipelines up to actual yield has become common in many parts 
of the world, particularly for large diameter pipelines. Hydrostatic testing to actual yield has proven 
advantageous in eliminating faults in the pipeline which might affect future service behavior.

The integrity of the Sure-lock joints at pressures beyond yield had been established in numerous 
testing programs, though testing to actual yield of the pipe is not recommended given that yielded 
pipe is no longer suitable for pipeline service applications.

A maximum pressure equivalent to 80% of SMYS is preferred. Where testing is beyond 80% 
SMYS, a volume controlled test is required and a volume-strain limit of 0.2% offset is appropriate to 
unexpanded pipe.
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Quality Control Guidelines 
18. Quality Control Pipe Manufacturing 

The success of Sure-Lock joints depends on consistent compliance with three pipe manufacture 
features:
 

Pipe diameter tolerances 

Pipe weld seam trim (ERW Pipe) 

Pipe weld seam soundness (ERW Pipe) 

Pipe should be procured to API Specification 5L, forty-fourth edition, effective October 1, 2008 
or later. 

Pipe mill inspection may be used to verify compliance with API Specification requirements. 
Provided the pipe meets API requirements, it will meet the Sure-Lock requirements. 
 

18.1. Diameter Tolerances 

Standard API pipe body tolerances must be achieved. The pipe circumference is to 
be checked to ensure that the average diameter meets the API tolerances. 
 

18.2. Wall Thickness 

The pipe wall thickness should be checked to ensure it meets API tolerances. 

18.3. Weld Seam Trim (ERW Pipe) 

The pipe long seam weld should be checked to ensure that the internal and external 
flash from the welding process is within 1/64 inch of the true surface. 
 
Provided the weld upset (as opposed to flash) is rounded, this will flatten out on pipe 
end belling on most materials and it may not always be necessary for the upset to 
meet the tolerances, provided it does not produce a “channel” on joining. 

The outside weld trim or offset plate edges should be flush with the outside diameter 
of the pipe material. Undercutting or grooves in the outside weld area should be 
avoided.  

18.4. Ultrasonic Inspection of Weld Seam 

The pipe should preferably receive a full length ultrasonic inspection of the 
longitudinal seam during manufacture. Care should be taken to ensure that 
the ultrasonic wave lengths are suitable for the wall thickness of pipe being 
manufactured. 
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Field Installation 

19. Field Equipment Requirements 

The most common method of assembly, the joint-to-joint method, requires several pieces of 
support equipment in addition to the Sure-Lock assembly equipment and power unit.
 

19.1. One (1) side boom to carry the Sure-Lock assembly equipment and to tow 
the power unit set on a trailer. Side boom shall be equipped with pipe bending 
shoe for field pipe bends.  

19.2. One (1) side boom to pick up one (1) joint of pipe to support the stabbing 
into the other joint of pipe. Side boom shall be equipped with pipe bending shoe 
for field pipe bends.  

20. Pipe Layout
 
There are two methods for pipe layout and distribution at Right Of Way. 

a) Lay pipe the length of the right of way route
 

This method is referred to as the joint-to-joint method and is the most common 
method of mechanical joint assembly. Joint-to-joint assembly progresses down 
the previously distributed line of individual pipe sections with the lead vehicle 
moving pipe sections into the assembly machine mounted from the support 
vehicle. The method is shown in the following illustration.  
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b) Stack pipe at a fixed location
 

This method is referred to as the Pipe Drag. Its use is normally limited to the 
joining of pipe sections which will be moved across an area of rough, hilly or 
swampy terrain that would be difficult to work through using the joint-to-joint  
method. 
 
It is also utilized when weather conditions are poor and a stationary fix location 
is a safer alternative to traveling along the right of way. When this method is 
used, the machinery is stationary and the pipe sections are brought to the 
machine. As each new section is joined, the group of joined sections is pulled 
away from the assembly machine making room for the next pipe section to be 
added to the growing length of joined pipe. The joined pipe is at the desired or 
maximum length, it is pulled to the desired location. The method is shown in the 
following illustration. Generally the maximum length of the joined pipe that can 
be pulled is 400 to 800 meters depending on the terrain and size of support 
equipment (side-boom).  

20.1. Direction of Fluid Flow originates from the end of the pipe formed as the 
Bell, shall face the well head. Product fluid shall flow towards the direction of the 
taper.  

20.2. ERW pipe 

When using ERW pipe, stagger (offset) seam lines to ensure that they will not 
align with one another evenly. Seam lines should be rotated away from each other. 
See illustration below.   
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20.3. Right of Way Pipe Distribution 

When laying out pipe along the right of way, overlap each pipe joint end the full 
length of the bell. See illustration below.  

20.4. Pipe distribution (Stationary) 

When setting up pipe for a stationary location, pipe shall be stacked on pipe 
racks. The number of pipe racks required would greatly depend on the amount of 
pipe to be installed.  

Pipe rack height shall be equal to the same height of the Sure-Lock assembly 
equipment so that pipe set on the rack is at the same level of the assembly press 
pipe lifters. This will allow for easy pipe insertion and pipe drag operation. To 
perform this operation it is preferable that pipe roll from the pipe rack onto pipe 
rollers which are at the equal height of the rack. Once pipe is on the rollers, the 
pipe can then be rolled onto the assembly press rollers and into insertion position 
ready for clamping and joining.  

20.5. Epoxy Mixing and Application Volume Usage
 
The warm weather epoxy has a pot life of approximately 40 minutes at 
temperatures above 25°C. Enough epoxy should be mixed to service two (2) pipe 
joint connections. 
  
The Sure-Lock epoxy is a two part epoxy:  

a) Hardener (Black) 

b) Resin (White)  

Epoxy is mixed on a one-to-one basis (50% - 50%), in a plastic container. 
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Insertion Depth Marking  

20.6. Pipe Depth Insertion Marking 

Once pipe has been distributed along the right of way, pipe must be marked with a 
welders white chalk at the insertion depth.   

20.7. Assembly Procedures 

Assembly procedures begin with the assembly system, support equipment 
and personnel in the field. The following illustration shows the typical layout of 
equipment and personnel.  
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7.0 Third Party Quality Certifications
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DuVal Partners, LLC 
16107 Kensington Dr.,Suite 406 
Sugar Land Texas 77479 
Tel. (512) 785-3414 

At´n 
Oscar Carmona/Eduardo Perez 
VP Finance 

Ref: PID2364983,10-3450-MX-01 
REFERENCE: “Certification of Mechanical Joint Test-
ing” “SURE – LOCK” 

In reference to the certification services provided during 12th thru 16thof May 2010. The ob-
jective to testify and certify the “The process and installation of the mechanical joint SURE-
LOCK” in a line pipe of 6” diameter x 0.6 Km of length. The pipe used as per specification NRF-
001 PEMEX/Spec API 5L.  This line denominated oil conducting pipe Fubreros located in sector 8 
O.T-102 document # PEP-SRN-GCYN-0422-2010 

This certification company has concluded the onsite inspection and by witnessing the 
testing of the hydrostatic testing and visual inspections conducted in accordance to (PEP) Pe-
mex Exploration and Production specifications (norms) and thus consistent with DuVal Partners 
process manual “first phase”  

As a result from the field test ABS Group Services de México requests the following 
information: 

1. Hydrostatic tests official documentation 
2. Technical information and documentation obtained on pipe ends (bell and taper)  
3. Map of the field and existing mechanical joints 
4. Document reflecting any non-conforming work, observations and recommendations  
5. Document conforming machine pressures  
6. Model and certificate information on the machines used to perform the SURE- 

LOCK mechanical joints 

The indicated information is part of the certification of the Mechanical Integrity for the joints 
which make up the line pipe or conducting line. This line use to manage and transport hydrocar-
bons from Furbreros field connecting to a recollection head and for such reason is considered as 
the “first phase” as the “second phase” will focus on the lab testing and results needed to be done 
in accredited laboratories. 

Cont. 

EnglishTranslation 
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Page 2. 

For Pemex/PEP the use of mechanical joint SURE-LOCK is a new innovative process 
and it is therefore necessary to guaranty the mechanical integrity by performing mechanical tests 
proposed by DUVAL and also to ensure the material microstructure due to cold expansion to the 
formation of the bell as well as the measurement of hardness / hardness at the points of inflexion. 

Among other things this testing must have a quality dossier on the installed line by CDI.  
In which it includes engineered cathode protection.  

At all times ABS Group would be prepared to emit a final report of the inspection as well 
as certificate of MECHANICAL INTEGRITY. As per the guidelines applicable SPEC. API 5L, NRF 
applicable, SPEC DUVAL mechanical joint process, SURE-LOCK, as well as the line pipe.  

INSPECTION AND WITNESSED BY:  

EnglishTranslation 
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Date Hydrostatic 
Test 

Duration Result Observations 

15-05/2010 21 kg/cm2 24 hrs. Acceptable 

See 
Note 1 

Note 2 

Fig. 1 

16-18- 
05/2010 

21. kg/cm2 48 hrs. Acceptable 
As per ABS’ requirement the test is running for 
24 hrs. and as per PEP’s supervision requirement 
the test runs for 48 hrs. 
See notes 3,4 
 See fig. 2 

DuVal Partners, LLC 
16107 Kensington D, Suite 406 Sugar Land 
Texas 77479Ph (512) 785-3414 

Attn. 
Oscar Carmona/Eduardo Perez  

Mexico City, July 7, 2010  

Ref: PID2364983,10-345-MX-02    
Hydrostatic Test Certification of the  

SURE        

In reference to the CERTIFICATION SERVICES to the  -ABS 
Group Services de Mexico has been carried out from the day May 12 2010 Inspection, revision and verification of the 
work performance for the construction of the conduction line with specification NRF-001 PEMEX/Spec API 5L letter 
PEP-SRN-GCYN-0422-2010. O.T- 102 OF CDI. 

As part of the Inspection activities ABS Group of Services de Mexico declares under penalty of truth and 
based on the Normative Frame NRF 030 PEMEX 2007, API 5 L 44 Edition, NOM-007- SECRE-2004., that has been 
carried out on witnessing in field of the Hydrostatic Test as well as in laboratory of one specimen assembled with 
Sure-lock union. 

1. Results obtained in the field are as follow:  

Page 1 of 6  
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Page 2 of 6  

Mexico City, July 7, 2010 

 Note 1 In joint 28 a leak/humidity was presented minor to 0.1 ml in 10 seconds, the Sure-Lock 
System was corrected itself due to a two (2) Reasons (1) The Epoxy Resin got dry/time to cure. (2) 
The stress in the line was rearranged in the point of leakage due to the effect of hook law. 

 Note 2 In Figure 2 pressure is plotted (P) blue line (bottom) and temperatur e (T) red line Top, 
the behavior of the pressure to 24 hrs. is an unstable tendency but proportional P vs. T. this trend 
was due to the high temperature during the day and low temperature during the night and the 
presence of trapped air. 

 Note 3 In Figure 3 pressure is plotted (P) blue line (bottom) and temperature (T) red line Top, 
the behavior of the pressure to 24 hrs. and 48hrs is a stable tendency and proportional P vs. T. 
this trend was due to there was no temperature drop and keep high  it can be seen beginning in 
23.1 kg/cm2 to 24 hrs. and finish 26.6 kg/cm2 to 48 hrs. the pressure finish to 21 kg/cm2 due to 
temperature drop as well. 

 Note 4 The temperature in day one of the test begins in 60 units and finish in day 3 in 60 units 
reaching the initial condition. 

 Note 5 Only for the purposes of showing if indeed the leak in the joint 28 was eliminated 
pressure was raised, no leak or humidity was detected. Due to changing weather conditions and 
there is presence of trapped air, the trend of the graphic is still proportional P vs. T the variations 
of P are primarily due to a bad purge of the line. 

Fig. 1  Fig. 2  
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Mexico City, July 7, 2010 

2. Hydrostatic tests in laboratory were conducted according to API 5L Edition 44 in the body of the pipe.  

Page 3 of 6  
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Date Pressure 
Test Start Time Result Observations 

1-07-2010 

596 psi. 17:30 Acceptable Pressure Drop 3 psi. 

1074 psi. 17:50 Acceptable Pressure Drop 3 psi. 

1507 psi. 17:55 Acceptable Pressure Drop 5 psi. 

2049 psi 18:00 Acceptable Pressure Drop 7 psi. 

2502 psi. 18:08 Acceptable Pressure Drop 7 psi. 

2956 psi. 18:30 Acceptable Pressure Drop 5 psi. See Fig. 3 Fig. 4 

2956 psi. 
lowered to 

300 psi 18:50 Acceptable 
As per ABS requirement final pressure was 

(2956) then lowered to 300 psi and was held 
for 20 minutes 

Mexico City, July 7, 2010  

The result obtained in CIATEQ laboratory for the hydrostatic test are the follows:  

Page 4 of 6  
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Fig. 3 Graphic Test  

 Fig. 4  

Page 5 of 6  

Mexico City, July 7, 2010  
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Mexico City, July 7, 2010 

CONCLUSIONS 

 Arising from the inspection and witnessing of nondestructive testing for hydro static Pressure ABS 
Group Services de Mexico states that hydrostatic testing carried out both on site as laboratory satisfacto-
rily meet regulatory requirements of NRF 030 PEMEX 2007, API 5L 44 Edition, NOM-007-SECRE-2004., no 
leakage detected in the SURE-LOCK joint. 

Concluding that the leak detected on the joint 28 of the pipeline was due to lack of curing time and ac-
commodation stress, since the sample made in the field was tested to 207 kg/cm2 (2951) no  displace-
ment, leakage of humidity or separation was observed. 

Test pressure of 207 kg/cm2 (2951 psi) achieved was approx. 127% > to 1300 psi, the value required by 
API for light pipe diameter 6 5/8 and wall thickness min., th 0.280 in, and 7.7% > to 2740 psi, the value 
required by API for heavy pipe  0.432 in. 

The purpose of dropping pressure to 300 psi (21 kg/cm2) was to simulate field conditions. No leaks were 
observed. 

Therefore all complies with the design conditions shown in the drawing Q-200 Construcción del Gasoducto 
de Producción  Ø x 0.637 km M.P FURBERO 1536 A INTERCONEXION FURBERO 
1228.BS FURBERO 1 DEL K-0+000.00 al P.F K-0+637.577, and additional requirements from the supervision 
of PEP/ACEITE TERCIARIO indicating a test pressure of 16.5 kg/cm² (234 psi) at the ambient temperature of 
30 °C. 

Note Copy of all records of traceability are in the ABS Group files and will be attached to the report ABS 
10-3450-MX-03  

Page 6 of 6  
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Certification / Report: 

Certification and Process of Mechanical Joint 
Sure-
D.N X 637 km from Macropera Furbero 1536 to 
Interconnection Furbero 1228-BS Furbero 

Date: 

17 May 2010 

Client / Vendor: 

DuVal Partners, LLC 

16107 Kensington Dr., Suite 406 
Sugar Land, Texas 77479 
Tel: (512) 825-7147 

Order Number: 

O.T. 102 CDI 

PEP-SRN-GCYM-0422-2010 

Client / Buyer: 

North Region, Management Of Construction and 
Maintenance,  Assistant  Management  
of 
Maintenance for Pipelines and Right Of Ways 

Initiated: 

--------- 

FACT RE-

 This document is to CERTIFY that the authorize representative of ABS Group Serv ices of Mexico 
S.A. de C.V. upon the request of DuVal Partners LLC., performed an onsite inspection. The objective of the 
inspection was witness both a field fabrication process and laboratory testing of the Sure-Lock mechanical 
joint system in accordance with the standard operating procedure PEP-SRN-GCYM-0422-2010 of PEMEX 
Exploration and Production, specially the Oil “Terciario del Golfo”. 

The process was applicable to the design and construction, maintenance and construction of the land pipe 
for transportation and procurement of hydrocarbons. This was specifically to the general production line of 6” 
diameter x 0.637 km M.P. Furbero 1228. BS Furbero I of the K-0+000.00 to the P.F. K-0+637.577 from May 
11 to 16 of 2010. Laboratory testing witnessed on July 1 to certify the integrity of the mechanical joint. 

Witnessed By: 

Eng. Salvador Quero G.  Represents Pemex Exploration and Production Eng. 
Concepcion Lara D.  Represents Pemex Exploration and Production Eng. 
Rafael Lagunes P.  Represents Pemex Exploration and Production 
Admin. Oscar Carmona  DuVal Partners, LLC 
Eng. Gabriel Guevara  DuVal Partners, LLC 
Eng. Jose Luis Ortiz A.  ABS Group Services of Mexico S.A. of C.V 
Eng. J. Arturo Huerta A.  ABS Group Services of Mexico S.A. of C.V  
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Statement Of Facts 

1.0 The licensed representative of ABS Services of Mexico has done the inspection work to certify the 
integrity of the mechanical joint NOT welded of carbon steel as per the API specification 5L PSL 1/
NRF-01 PEMEX 2007 >>Pipe for transportation and procurement of hydrocarbons.<< for the pro-
cess of mechanical joint Sure-Lock. 

2.0 This certification has been done using the following requirements: 

2.1.1.  Basic Engineer -  

2.1.2.  -  

2.1.3.  Quality certificate for the pipes to be used. 

2.1.4.  Quality certificates of technical documents of the epoxy to be used as a seal of the joint 
connection. 

2.1.5.  Registration that acknowledges the receiving of the pipe and inspection of the facilities or 
field. 

2.1.6.  Registration and logs of fabrication of pipe prepping of the bell and tapper on a cold expansion 
process as per requirements and compliance of API Spec.5L Edition 44 and or Norm NRF-001 
Pemex 

2.1.7.  Report or Design drawings of joints assembled using the Sure-Lock process. 

2.1.8.  Report and graph of the hydrostatic test done in the field in accordance to the intension and 
design of the pipe line construction 

2.1.9.  Laboratory results which credit the integrity of the mechanical joint in accordance to good 
engineering practices established DuVal API/PEMEX for hydrocarbon pipelines. 

2.1.10. 
1536 to interconnection with Furbero 1228 BS Furbero DEL K-0+000.00 to P.F.K-0+637.577 

2.1.11.  NO compliance problems were detected. 

2.1.12.  In closing, no issues with nonconformities.  
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As per the requirements above mentioned, ABS Group has review and witnessed the documented 
execution plan set forth by DuVal Partners, in addition to the actual mechanical testing done at a 
laboratory. This testing was completed and executed with the upmost strict 

3.1.1 The design of the bell and taper end (point 2.1.1) for a joint of six inch of nominal diameter 6” 
corresponding to design drawing OT.102. JS6” DUV Rev. 0. 

The design of the bell end is conforming to section 8 of the manufacturing paragraph 8.1 chart 
2 with paragraph 9.12.3 of the API 5L Edition 44 belled ends (PSL 1 only) and also conforms to 
the point 9.12.3.1 which refers to belled ends and is in compliance with the configurations and 
dimensions for a mechanical joint “Sure-Lock”. (Belled-end pipe shall be furnished with one end 
belled in accordance with the configuration and dimensions specified in the purchased order). 

3.1.2  The field work was performed satisfactory and in accordance to the technical operating 
manual and construction procedures P-MPR-01/R-1. P-MPR-01/R-2, P-MPR-01/R-3 designs 
are satisfactory production and reproduction of mechanical joints “Sure-Lock” (point 2.1.2) as 
stated in (Quality Control System ISO9001). 

Note 1: The welding procedures and corresponding certifications, as well as inspections on 
the welded end caps mechanical joints were not inspected by ABS Group but are available for 
review in the files of CDI.  

3.1.3 All and each of the pipe lengths received at the DuVal pipe yard are property of PEP (Pemex) 
and were inspected as per the quality certificate and consistency (point 2.1.3) according the 
quality registration. No imperfections were detected on either end. 

 Note: The pipe with serial number 5344 did not conform to the quality control of the  
. It was recommended to PEP 

that quality control documents be collected on that particular pipe joint from Tubacero. 

3.1.4  With reference to Flex Epoxy 105 and in accordance to the technical data sheet, the 
compression of the epoxy is 15,000 psi. The elongation is 50%, with a durometer harness of 50-
60, adhesion of 1.27 mm > 1,000 psi. Given these characteristics, it makes for a great seal. The 
time to cure varies upon the environment in which it is used (2.1.4)  
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3.1.5  ABS Group a has performed onsite inspection and has reviewed the logs and recordings which 
credited the work of the assembly and construction of the pipe line (point 2.1.5, 2.1.6,  
2.1.7) 

 RRI-01/010 Pipe inspection record receipt for land pipe to be used in the cons truction of 
pipeline using the Sure-Lock Joint system. 

 RDCE-01/010 Recorded register of Bell and Taper end dimensions of preformed Sure- 
Lock pipe ends. 

 REJ-01/010 Recorded register for the inspection and preparation of Epoxy for the Sure-lock 
mechanical joints. 

 RCJ-01/010 Recorded register for Pipe and Pipeline field layout as per Sure -Lock require-
ments.  

 RCJ-02/010 Recorded register for the construction of pipelines and Sure-Lock pipeline 
joint control. 

 RMJ-01/010 Recorded register of site map and location of pipe joints. 

 PRO-LAB-01/010 Protocol of witnessed laboratory testing and samples provided. 

 PRO-LAB-01/010 Protocol of witnessed laboratory testing and samples provided. 

3.1.6 ABS Group a has testified (Point 2.1.9), to 
use that are representative of field preparation and production of a Sure-Lock Bell and Taper 
cold expansion process using PEP pipe. The following test were carried out:  

 Tension : In the conical section of the Bell, the Bell section and a section before the forma-
tion portion of the Bell. 

 Hardness Test : In the conical section of the Bell, the Bell section and a section before the 
formation portion of the Bell. 

 Metallurgic Test : In the conical section of the Bell, the Bell section and a section before the 
formation portion of the Bell. 

 Hydrostatic Test or leak detection testing of a assembled Sure-Lock mechanical joint.  
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3.1.6.1 As a result of the laboratory and all protocols tested on the working zones (belled-end 
and transition area) full compliance is observed according to the API 5L Edition 44: 

Section  9 Compliance Criteria 
Paragraph  9.3 Tension Properties 
Paragraph  9.10.6  Hardness Points 
Paragraph  9.11.32  Wall Thickness Tolerances 

NRF-001-PEMEX-2007 

Section  8.2.1.1.4 Metallurgic Analysis 
Paragraph  8.2.1.1.4 Grain size. The grain size should be equal or thinner 

 then number 9 

The results provided are in compliance with uniform code REG No. MET-10110 and 
REG No. PM-10179 from the accredited laboratory CIDESI (Industrial Intelligence and 
Developing Center) Accreditation MM-0031-006 expiration 2012-04-02, MM-065-006/ 
Expiration 2012-10-01, and Laboratory testimonial protocols were followed on all sam-
ples; PRO-LAB-01/0/10. 

3.1.6.2 The results of laboratory leakage test, satisfactorily meet the criteria  
acceptance of API 5L Edition 44: 

Section  10.2.6  Hydrostatic Test 
Paragraph  10.2.6.3 Pressure testing of light wall pipe 

as per Chart 24, 1300  psi, Pipe Grade X52 
6-  

Paragraph  10.2.6.4 Pressure testing of light wall pipe 
as per Chart 25, 2740  psi, Pipe Grade X52 
6-  

Note: In the laboratory test, the pressure was taken to 2951 psi / 207 kg/cm2approx. 

3.1.7  As per the engineering detail and design drawing indicated in Q-200 of trench and pre fill (point 
2.1.10), ABS Group has witnessed the executed field work by the company DuVal Partners LLC 
and has satisfactory follow the compliance the requirements of its design. 

3.1.8 ABS Group declares that based on the information presented by the contractor that there were 
no problems as per (point 2.1.1) with the construction process using the Sure-Lock mechanical 
joint.  
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3.1.9  In consecutive order of 1, 2, 3, 4, shows the pipe prepping of pre-forming steps that are followed 
in the creation of Sure-Lock mechanical joints, prior to the fabrication or assembly of the hydro-
carbon pipeline. Fig. 5, 6 and the corresponding pressure graph, Fig. 7, taken from the field test, 
are in accordance to the engineering requirements specified in design Q-200 

Fig. 1 Forming the Bell  Fig. 2 Bell Formed From Cold Expansion 
Process  

Fig. 3 Forming the Taper  Fig. 4 Taper Formed  

3.1.9.1 Once the Bell and Taper ends are formed, a visual inspection is conducted. The objective of the 
inspection is to detect any internal defects before proceeding to the assembly with the Sure-Lock 
mechanical joint system.  
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Fig. 5 Fabrication of a mechanical joint using SURE-LOCK  
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Fig. 6 Construction of a 6-5/8 Ø x 0.600 km Oil Pipeline   

3.1.9.2 In the figures above, it can be seen that the transportation pipe line constructed using the Sure-Lock 
mechanical joint process, included an intermediate welded joint. This was in accordance to the API 
1104 criteria. This intermediate joint was required by the management of PEP (Pemex) 

3.1.9.3 This line was laid and supported in accordance with the established requirements from the norm 
NRF-030-PEMEX-2009  
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3.1.9.4  Once the pipeline was fabricated and completed in accordance to the Sure-Lock procedures which 
also included an intermediate welded joint, a hydrostatic test was performed. The test conforms to 
the NRF-030-2009, Paragraph 8.2.19. Test was carried out to 1.25 times the design pressure for 24 
hours, with a pressure of 16.5 kg/cm2(234.67 psi). 

Fig. 7  

3.1.9.5 As a requirement by the PEP supervisors, it was determined that a hydrostatic pressure greater than 
20 kg/cm2(285 psi). The result of the pressure test was satisfactory. See report ABS 10- 
3450-MX-02 

3.1.9.5 The equipment used to performed the construction of the mechanical joints Sure-Lock are from a 
registered patent as indicated below: 

 Sure-Lock Assembly Press Machine M26 Serial # EPB026-SSJ-025 
 Sure-Lock Power Unit Model 121 Serial # 121-010493-1 
 Sure-Lock End Prep Machine M26 (Taper) Serial # EPB026-SSJ-024 
 Sure-Lock End Prep Machine M26 (Bell) Serial # EPB026-SSJ-023 

3.1.9.6 This report has been made in the order of events as they were presented for the inspection and 
witness of testing, as such the complete revised documentation can be examined in the dossier 
prepared by DuVal Partners LLC which contains the same order of events. A copy of this document 
is in the archives of the ABS Group services of Mexico S.A. de C.V  
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CONCLUSIONS  

ABS Group Services of Mexico, certifies that the process for conducting mechanical joints called Sure- 
Lock, satisfactorily meets the requirements of the specification for line pipe API 5L 44 Edition, Oct. 1 2007. 
ISO 3187 (modified) Natural Oil and Gas Industry, steel pipe for transportation systems and requirements of 
NRF-001-PEMEX-2007 Tuberia de Acero for relocation and transportation of hydrocarbons in: 

 Manufacturing Process for Bell Ends 

 Wall thickness tolerance 

 Mechanical integrity of Bell Tension, Hardness and Metallurgy test. 

 Mechanical integrity of Mechanical Joints Sure-Lock for hydrostatic pressures of up to 2961 psi 
(241 kg.cm2approx.) 

Therefore concludes that the process of Sure-Lock mechanical joints is a reproducible and reliable process 
for the construction of transportation pipelines called: 

x 0.637 km MP FURBERO 1536 a inter connection with 
FURBERO 1228.BS FURBERO 1 DEL K-0+000.00 to P.F K-0+637.577. It has been built and sat-
isfactorily inspected in accordance with the requirements states in the specifications and quality 
manual supplied by DuVal Partners LLC, and also in compliance requirements with the office of PE-
MEX-249-16000-63400-0031-242-2010.   
This document was translated from an original copy. The original copy was prepared in Spanish. 
This translation is to be used for information purposes only.  
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[Translation] 

Dated February 10, 2015 

PEMEX EXPLORATION AND PRODUCTION 

Subdirection of Project Services 

Southern Region Project Services Management 

Per the above-referenced documents, I hereby inform you that, in reference to 

the “Sure-Lock” installation method, as it relates to pipelines, this office has no objection 

in approving and stating that it be included in the “Design and Construction” sections of 

the current GTI and CNPMOS of the Pemex Guidelines NRF-030-Pemex 2009 “Design, 

Construction and Maintenance of land-based Pipelines for the Transport and Gathering 

of Hydrocarbons” as it relates to the feasibility of utilizing “Sure-Lock” type pipe-joints in 

steel pipelines for the transport of hydrocarbons, both oil and gas. 

Together with this request, please be advised that technical personnel from the 

Management Services for Projects in the Northern and Southern Regions shall proceed 

to prepare documentation including a comparison table indicating the current text of the 

regulation and the proposed amendment thereto for its review during the upcoming 

workshops where the proposed amendments will be considered for inclusion in Pemex 

Guideline NRF-030-Pemex 2009. This coordination will be directed by Mr. Juan Alberto 

Vazquez Romero, P.E.  

It is also important to note that the request for inclusion of the “Sure-Lock” joint in 

the NRF-030 is fundamentally based on the fact that this process was utilized in the 

joining of 6” flow lines in the Northern Region which was witnessed and approved by 

ABS Group Services of Mexico who concluded that the process is reproducible and 

dependable with respect to the construction of hydrocarbon transportation pipelines as 

a result of which, in the event that the engineering of a project so requires, it may be 

utilized in the construction of pipelines. 

I am available should you have any suggestions. 

Regards, 

[Signature] 

Juan Carlos Reyna Carrera, P.E. 
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8.0 Independent Third Party Test

Mechanical Pipe Joint Systems, LLC 
43



Table of Contents 

(1) SouthWestern Laboratories ...................................................................................................
....... 5 

Hydrostatic Test June 1977 .............................................................................................................. 5 

Hydrostatic Test October 1980 ........................................................................................................ 6 

Tension & Hydrostatic Test October 1980 ....................................................................................... 7 
Tension Test December 1983 .......................................................................................................... 8 

(2) Independent Registered Professional Engineer April 1982 (Prep & Assembly) ................
................ 9 
(3) SouthWestern Laboratories ...................................................................................................
..... 10 

Hydrostatic Pressure Test February 1985 ................................................................................. 10-11 

(4) Quality Valve & Machine Works Inc. .......................................................................................
.... 12 

Certification of Hydrostatic Testing November 1993 ............................................................... 12-13 

(5) TATNEFT INSTITUTE BUGULMA (RUSSIA) May 1994...........................................................
.... 14-17 
(6) Quality Concepts Inspection Company. ................................................................................
....... 18 

Hydrostatic Testing January 2004 ............................................................................................. 18-22 

(7) SouthWestern Laboratories (Rice University Houston Texas) ............................................
........... 23 

Bend Test 1985 ......................................................................................................................... 23-33 

(8) Sumitomo Metal Technology ..................................................................................................
.... 34 

Tensile Test March 1996 ........................................................................................................... 35-41 

Bend & Pressure Test March 1996 ........................................................................................... 42-45 

Burst Test March 1996 .............................................................................................................. 46-48 

Fatigue Test March 1996 .......................................................................................................... 32-48 

Torsion / Torque Test March 1996 ........................................................................................... 49-50 

Mechanical Pipe Joint Systems, LLC 
44



(1) 

SouthWestern Laboratories 
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(2) 

Independent Registered 
Professional Engineer April 

1982 (Prep & Assembly)  
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SouthWestern Laboratories 
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TATNEFT INSTITUTE BUGULMA 
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(7) 

SouthWestern Laboratories 

(Rice University, Houston TX) 

{1985}  
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(8) 

Sumitomo Metal Technology 

{1996}  
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(9) 

VNIIGAS 
All Russian Scientific Re-
search 

Institute For Natural 
Gas 

Mechanical Pipe Joint Systems, LLC 
99



Mechanical Pipe Joint Systems, LLC 
100



Mechanical Pipe Joint Systems, LLC 
101



Mechanical Pipe Joint Systems, LLC 
102



Mechanical Pipe Joint Systems, LLC 
103



Mechanical Pipe Joint Systems, LLC 
104



9.0 Russian Federation Certifications 
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 Process/Construction Certification  
Russian Federation 

Federal Service for Environmental,            To General Director of OOO “NGB- 
Industrial and Nuclear Supervision             Energodiagnostika” (Go-
zGorTechNadzor of Russia)                V.A. Nadein 

A. Luk’yanova ul., d.4, korp 8, Moscow, 105066 
Tel: (095) 263-97-75 , Fax: (095) 261-60-43 
E-mail: gosnadzor@gosnadzor.ru www.gos-
nadzor.ru 

OKPO (General Classifier of Enterprises and Organizations in Russia) # 00029618 
(Primary State Registration Number) # 1027739610425 

 (Identification Number of Tax Payer) # 7710124814 
 (Taxpayer Classification Code) # 770101001 

03/03/2004 # 10-03/230 

For # 425/1-2004 from 02.03.04 

Dear Vladimir Aleksandrovich! 

 GozGorTechNadzor of Russia evaluated “Instructions for the layout, construc tion, 
reconstruction and maintenance of oil and gas pipeline with the usage of “Butler” technolo-
gy”, given by LTD “NGB-Energodiagnostika”.  GozGorTechNadzor validates the technolo-
gy along with comments, suggestions following the evaluation. 

Head of GozGorTechNadzor of Russia                            S.N. Mokousov 

Pashkov N.E., tel: 265-77-86  
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Process/Construction Certification 
  Russian Federation 

Federal Service for Environmental Industrial and Nuclear Supervision 
(GozGorTechNadzor of Russia) 

Permission 
# RRS 02-5414 

For Utilization 

Requisite ( technical equipment, work material) 
Equipment for constructing oil and gas pipeline of 426 mm or less, according to the 
checklist attached to given Permission. 

Code (General Classifier of Products in Russia) 
 - High pressure fuel injection pump   48 3400 (8462 21 800 0) 

Manufacturer (vendor) “Butler Tech International LLC, Butler Tech Corporation” 
(Kingwood, TX 77325, USA) 
Reason for issuing permission is Expert Conclusion of   “ – Energo-di-
agnostika” # 7/407.2002. 

Preparation conditions (utilization) 
Presentation of Technical Passports (Certificates) for the equipment to the 
consumer; instructions for the exploitation, technical service and maintenance of 
equipment in Russian language.  

Permission is valid until 21/02/2005 
 State Secretary – Primary Substitute of        

Head of GozGorTechNadzor of Russia.   
Permission given on 21/02/2002                                    E.A. Ivanov 

(signature, title, . . . (last, first and middle name))  

012519 
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Equipment Certification          
Russian Federation 

Attachment 
To the Permission # RRS 02-5414 from 21/02/2002 

(not valid without permission) 

Checklist 

“ Butler Tech International, LLC/Butler Tech Corporation” (USA) Equipment has per-
mission to be utilized on the territory of Russian Federation. 

1. Equipment “Sure Lock” for preparation of pipes and mechanical assembly of the 
pipeline, according to models 24, 26, 26B, 48, 48B, 812, 1016. 

2. Machine “Bulls Eye”, for collaboration and formation of the pipe ends, according to 
models 115, 170, 170B, 220, 220B, 350, 450. 

3. Hydraulic oil with electrical propulsion or propulsion from internal flaring 
(incineration).  

State Secretary – Primary Substitute of        
Head of GozGorTechNadzor of Russia.   

E.A. Ivanov 
(signature, title, . . . (last, first and middle name))  

001757 
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10.0 Client Recommendations 
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LIMITED LIABILITY COMPANY 

NEFTEKAMSK OILFIELD EQUIPMENT FACTORY 

452684, Russian Federation, Republic of Bashkortostan, city of Neftekamsk, ul. Montazhnaya, 7. 

Telephone (34783) 5-24-20, fax (34783) 5-24-25 E-mail:nzno@bashneft.ru; www.nzno.ru 
Settlement acc. 40702810200030000539 Branch Office of OAO “UralSib”, the city of Ufa 

INN 0264022247 BIK 048073770 KPP 025250001 Corr. acc. 30101810600000000770 OKVED 31.10.9
 OKPO 15283208 

Date 01 October 2009 No. 11/1989 

Yr Ref  _______ dated ________  

To the Vice President of 
“Butler Tech” 
A. Yu. Sukhorukov 

The “Butler Tech” company has implemented the technology and equipment for assembling 
of pipes into double pipe joints (two pipes joined togethed mechanically) in the (plant) OOO 
“NZNO” and in addition the assembly of pipe in field conditions by OAO “ANK “Bashneft” using 
the Sure Lock mechanical pipe joint technology beginning in 1995. 

 
During the period of operation of equipment from 1995 to 01.09.2009 over 5700 km of 

pipeline was assembled using the Butler technology. 
 
In the process of manufacturing of pipe sections, the mechanical joint is tested for endurance 

by pressure 25% higher than the operating pressure of pipes of this nominal size. The tests are 
performed at transitions from one nominal size to the other using certified equipment. Static and 
fluctuating tension testing and bending tests were performed. The joints have withstood (passed) the 
tests without losses of leak tightness up to the beginning of plastic deformation of the pipe metal. 

 
This assembly technology ensures: an increased speed of pipeline construction of up to 1.5 to 

4 km per day, a degree of pipe joint saftey measured at 150% of the yield point of the pipe, 
elimination of temperature exposure in the joint area, a reduction of construction costs, the joining 
of pipes with any anticorrosive coatings without destruction thereof, the feasibility of using light-
gauge pipes, the elimination of x-ray testing, the elimination of the need to purchase consumables 
for welding work, environmental cleanliness and safety of construction, feasibility of construction 
in any weather conditions, the need for smaller numbers of personnel, an improvement of work 
conditions and the usability of the system in both plant and field conditions. 

 
The pipelines have been installed and used in OAO “ANK “Bashneft” for about 15 years and 

during this time there were no failures due to th  fault of Sure Lock mechanical pipe joint. 

 

Sincerely yours, Chief 
Engineer V. Z. Gaskarov 
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October	15,	2015	 	 	 	 	 	 №	BTI	–	088/10-15	
	
Herbert	James	Green		
President		

	 Butler	Tech	International,	LLC	(USA)	
	
Butler	Tech	Sure	Lock	Mechanical	Joint	Technology	in	Russian	Federation	

Dear	Mr.	Green,	
	
The	 purpose	 of	 this	 letter	 is	 to	 update	 you	 on	 the	 certification	 status	 regarding	 pipeline	 construction	 in	 the	 Russian	
Federation	utilizing	the	Butler	Tech	Sure	Lock	Mechanical	Pipe	Joint	and	the	related	equipment	and	the	adaption	of	a	
significant	regulation	revision	that	we	have	been	working	toward	for	the	past	twenty-years.	
	
As	 you	 are	 aware,	 Butler	 Tech	 Sure	 Lock	mechanical	 pipe	 joint	 pipeline	 construction	 equipment	 has	 been	utilized	 by	
Russian	oil	companies	in	growing	numbers	since	the	initial	introduction	of	the	technology	in	1994.	
	
The	utilization	of	the	equipment	has	been	formally	approved	by	the	Russian	State	Technical	Supervision	authority	since	
the	 first	 permit	 for	 Butler	 Tech	 equipment	was	 issued	 in	 1996.	 During	 that	 period	 and	 continuing	 to	 the	 present	 no	
mechanical	 joint	 failures	 have	 been	 recorded	 resulting	 from	 the	 application	 of	 the	 technology	 under	 the	 established	
procedures.	
	
In	 2004	 the	 Russian	 State	 Technical	 Supervision	 authority	 approved	 the	 Butler	 Tech	 construction	 manuals	 and	
procedures	resulting	in	a	significant	increase	of	the	volume	of	constructed	pipelines	utilizing	the	Sure	Lock	Mechanical	
Pipe	joint.		
	
In	2015	based	on	the	volume	of	pipelines	constructed	utilizing	the	Sure	Lock	technology,	the	ongoing	successful	test	
results,	multiple	positive	technical	expertise	studies	conducted,	and	more	than	20	years	of	unbreakable	service	of	the	
constructed	Sure	Lock	pipelines,	Russian	State	Technical	Supervision	 (Rostechnadzor)	applied	a	major	change	 in	 title	
718	of	the	«Rules	and	safety	regulations	in	oil	and	gas	industry»,	the	most	significant	authority	document	for	pipelines	
constructed	in	Russian	oil	and	gas	fields,	by	withdrawing	the	exclusive	requirment	for	joining	steel	pipes	for	oil	and	gas	
field	applications	by	welding	only.	

Applying	 this	 change	 into	 this	 primary	pipeline	 construction	document	of	 the	Russian	 Federation	 validates	 the	 total	
acceptance	of	the	Sure	Lock	Mechanical	Pipe	joint	for	construction	pipelines	as	a	normal	construction	practice.	

	

Kind	regards,	

General	Director	
Butler	Tech	International	(Russia)					 Yuri	A.	Sukhorukov	
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LUKOIL 
OIL	COMPANY 

LIMITED	LIABILITY	COMPANY 
LUKOIL - West Siberia  

 
No. 07-09-113 Date 26.10.09. To the Vice President of Butler Tech 

company 
Yr	ref.	153-09-09	dated	21.09.09.  
 A. Yu. Sukhorukov 

On performance of equipment 

Dear Aleksandr Yuryevich! 

During the period from 2001 in order to increase the rates of construction and lower the costs when 
carrying out pipelines construction and installation work, OOO “LUKOIL - West Siberia” has 
purchased four installations, manufactured in USA by “BUTLER ТЕСН”, for mechanical joining of 
pipes using Sure Lock technology. 

The assembly equipment has proven itself to be simple in use and reliable in operation in climate of 
West Siberia; it is used in various weather conditions: rain, snow, from -35°С to +30°С. During the 
time of operation, neither assembly (power and joining units) nor shaping installations had any 
emergency failures. Only scheduled maintenance with the use of consumables is carried out. 

Since 1 November 2001 more than 1550 km of pipes have been constructed using these 
installations. During the time of operation of pipelines there were no failures of joints caused by 
design or process. With implementation of construction method using BUTLER ТЕСН technology 
welded joint corrosion problem has been eliminated. 

First Deputy General 
Director - Chief Engineer P. V. Oboronkov 

V. Ya. Vedernikov 
6-10-25 
R. M. Pichuzhkin 
6-10-88 
A. N. Korkishko 
6-10-60 

 

Russia,	 Tyumen	 oblast.,	
628486,	 city	 of	 Kogalym,	 ul.	
Pribaltiyskaya,	20 

Tel.:	 (34667)	2-98-00 

Tel./fax:  (34667)	2-98-00,	6-14-36,	6-14-37 

Teletype	314357 

SIBIR	RU 
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August 25, 2015 

 
Mr. Herbert James Green 
President 
BUTLER TECH INTERNATIONAL, LLC (USA)                             
butlertechusa@gmail.com 
 

 
Dear Mr. Green, 

The following information on pipeline construction in Russian Federation utilizing Butler Tech 
equipment  is provided herein: 

Butler Tech pipeline construction equipment is utilized by oil companies in Russian Federation 
since 1994 at that period none of the mechanical joint failures were recorded. 

The utilization of the supplied equipment and  related procedures are approved by Russian 
State Technical Supervision (Rostechnadzor) since the first Rostechnadzor Permit for Butler 
Tech equipment was issued in 1996  (copy of which is enclosed to this letter). 

Per early 2010 our company survey indicates the  following Russian oil and gas companies 
have been utilizing full range of Butler Tech equipment for industrial pipeline construction: 

Open Joint Stock Company BASHNEFT – divisions: 
Bashneft Yanaul 
Bashneft Ufa 
Bashneft Ishimbay 
Bashneft Belkamneft 
 
Total amount of constructed and utilized pipelines 5700 KM (3560 miles) 
Medias transported     salt water, oil and gas crude 
Sizes and types of pipelines   oil production and water injection 

diameters from 76 to 325 mm with 
internal two layer FBE plastic and 
external three layer coatings, pressures 
up to 200 ATM 

Enviormental conditions     winter ambient temperatures down to 
         – 35 C ( - 31 F) 
        summer ambient temperatures up to 
         + 30 C ( 86 F) 
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N E F T S E R V I C E H O L D I N G  

LIMITED LIABILITY COMPANY 

“PIPELINE TRANSPORT SERVICE” 
(OOO “Servis TT”) 

ul. Gaydara, 14а, Perm, 614077 Tel.: (342) 246-37-00, fax: (342) 290-11-83, e-mail: servicett@stt.pnsh.ru, www.stt.pnsh.ru 

OGRN 1035901002378, INN/KPP 5906055030/590601001 

 

24.09.2009 No. И-01/1481 

Yr Ref  

To the Vice-President of Butler Tech 
International LLC 

Yu. A. Sukhorukov 

(095)358 66 33 

Testimonial on quality of Sure Lock mechanical pipe joints 

Dear Yury Aleksandrovich! 

In reply to your ref no. 152-09-09 dated 21.09.2009 on provision of information on the quality 
of Sure Lock mechanical pipe joints we advise as follows: 

During the whole period of use of Butler installation at the disposal of OOO “Pipeline 
Transport Service” the enterprise has installed 96 km of pipelines of various diameter on the 
territory of Komi Republic and Perm Region. During construction of all pipelines, plant prepared 
pipe products with inside and outside anti-corrosive coating were used. 

To date, OOO “Servis TT” has received no claims from customer operational services, no 
notices of accidents at pipelines constructed using this pipeline construction technology. There were 
no requests for warranty repair or replacement. 

Appendix: Total length of constructed pipelines - 1 page. 

Sincerely yours,  

Deputy Director 
For Development K. A. Kuznetsov 

The quality management system of the organization has been certified to meet the 
requirements of ISO 9001:2000 
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Limited Liability Company 

“Management Company “Tatneft-TruboprovodServis” 

423450, Republic of Tatarstan, 
city of Almetyevsk, ulitsa R. Fakhretdina, 98 

Tel./fax:(8553) 37-42-10, settlement account No 40702810362360101601 
OSB “Bank Tatarstan” No. 8610 of Volgo-Vyatsky SB RF, city of Kazan, Almetyevo branch No. 4683/060 

OGRN 1061644057980, corr. acc. 30101810600000000603 with RKTs NB RT 
BIC 49205603, INN 1644037308, KPP 164401001 

 

23.09.2009 No. 2790/01-02-89 

Yr ref. 152-09-09 dated 21.09.09  

 To the Vice President of 
BUTLER TECH INTERNATIONAL, LLC 
A. Yu. Sukhorukov 

Dear Aleksandr Yuryevich! 

Mechanical pipe joining equipment using Butler technology was purchased in 1998. Since 1999 to 
date, a total of 1303.6 km of pipelines have been constructed at OAO “Tatneft” oil extraction 
facilities using Sure Lock mechanical pipe joints, including 89 mm diameter x 4mm wall thickness 
– 1100.7 km, 114 mm diameter x 4.5 wall thickness – 202.87 km. The pipelines carry oil-gas-water 
mixture with water content of 70-95% .  Operating pressure up to 4.0 MPa. No cases of 
depressurization of constructed pipelines were detected during 10 years of operation. Likewise, no 
equipment failures were registered during the period of operation. 

Director 
OOO “UK “Tatneft TruboprovodServis” Khamitov R. A. 
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      LUKOIL-COMM 
Community 

with Limited Responsibility 

# 04/10313 Date 04/23/2008                              TO: Mr. Upilkov A.V.  
Director of “Service TT” LTD 

CC: Mr. Shitov A.A. 
Director of “Neftserviceholidng” LTD 

Recommendation letter or Review of Performed Job or Testimony of Performed Job 

Dear Aleksey Viktorovich,  

During the period of January through April 2008 “Service TT” LTD was laying pipeline in the diameter 
of 325 mm DNS “Bayadinskaya” – DNS 8 “Usa”, stretching 39 km, with Butler Technology. While using 
“Butler” technology to lay the pipes, even though we have ran into some weather related problems, the job 
was completed successfully with good quality, according to the agreements in the contract which leads to 
completion of oil extraction for “Lukeoil-Usinksneftegas” TPP and “Lukeoil-Kommi” LTD project. 

We are expressing our gratitude to LTD “Service TT”” and the management of “Neftserviceholding” 
LTD for implementation of the project, and hope for mutually fruitful collaboration in the future.  

General Director        A.R. Habibulin  

Mechanical Pipe Joint Systems, LLC 
120



Mechanical Pipe Joint Systems, LLC 
121



Mechanical Pipe Joint Systems, LLC 
122



Mechanical Pipe Joint Systems, LLC 
123



Mechanical Pipe Joint Systems, LLC 
124




