Assembly Instructions

for Key-Lock™ mechanical joints in sizes 2 to 40 inch (50-1000 mm)

Introduction

This guide provides recommendations for the installation of Bondstrand™ piping systems using the Key-Lock
mechanical joint. Many of the skills, techniques and principles of steel pipe installation also apply to Glassfiber
Reinforced Epoxy (GRE) piping. As you work with Bondstrand GRE piping, you will find that it weighs much less
than steel and thatitis more flexible, but it must be handled more carefully than uncoated and unlined carbon
steel pipe. In addition, GRE pipe often needs protection against abrasion at points of support.

To accommodate the characteristics of Bondstrand GRE piping, the following installation recommendations
should be followed. You are encouraged to contact NOV Fiber Glass Systems or your NOV Fiber Glass Systems
representative for more help on specific problems or questions.

Tooling

Checkthe presence and quality of joint materials (keys and O-ring)
material and equipment (Photo 1).

Thetoolingandjoint material listed below are, as a minimum, required
to make a Key-Lockjoint. All items are available from NOV Fiber Glass
Systems, with the exception of items 6, 7 and 8. Installation equipment
like cranes areto be determined by installation contractor.

Joining System
Key-Lockjoint

2-40inch (50-1000 mm)

Photo 1
Key-Lock
1. Powerpull (2x) 6. Bucket with water
2. Jointlubricant 7. Screwdriver
Joint assembly 3. Band clamps (2) 8. Hammer
When ready to join the pipes, remove the end protection from boththe 4. PullingRings (4x) 9. Key

male pipe end and female pipe end (Photo 2). End protection, supplied 5. O-ring
by NOV Fiber Glass Systems, should be removed just prior to assembly
tokeepjoiningsurfaces and grooves clean.

Photo 2
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)\ 4

Cleanthe grooves and sealing surface of the female pipe end orfitting,
usingcleandryragoraclean paintbrush (Photo 3).

Clean the grooves (both key and O-ring) of the male pipe end.

Photo 3

Brush, orrub a layer of joint lubricantinto the O-ring and key grooves of
the male pipe end (Photo 4).

Photo 4

Lubricate theinside of female pipe end and locking key groove with
ample amounts of lubricant (available on order NOV Fiber Glass
Systems - Photo 5). Note that the pipe already in place has been
properly rotated so the keyhole of the joint is conveniently positioned.

Apply lubricant only when you are ready to complete the
joint.

Keep lubricated surfaces clean and free of sand and dirt as
contaminationis likely to interfere with joining and sealing. Proper

lubrication of the O-ring and joint surfacesisimportantto avoid cutting
the O-ringorrollingitout of place during assembly.

Photo 5

O-ring placement

Cleanthe O-ringwith water oraclean rag (Photo 6).
Check O-ringfor damages and correctsize.

Lubricateentiresurface of the O-ringand slip it into the firstendmost
groove (=0-ring groove) on the male end.

Photo 6

Distribute the O-ring evenly in the groove by slipping a screwdriver
underitandslidingthe screwdriver around the joint (Photo 7).

Be careful not to damage the O-ring. Asound O-ringisthe keytoa
watertightjoint.

Photo 7

Pipe spigotinsertion

Rotate the pipe sothatthe key holesinthefemale pipeend areinthe
proper position forassembly (usually pointing “up”). Align the male
pipeend againstthe female pipeend alreadyin place for a straight
concentricentry. Proper alignment is essential for joining (Photo

8). Deflect thejointto conform to the actual horizontal and vertical
alignmentofthe trench only after the jointis fully assembled in the
straight position.

Photo 8

Place the band clamps (available from NOV Fiber Glass Systems) on
eachside of thejoint. Itis often convenient to place one band clamp
just behind the female end or coupling and the other about 1.5 meter
(4.5ft) from the male end. Make sure the pulling rings are positioned at 3
o'clockand9o’clock (Photo9).
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Photo9

Powerpulls (available from NOV Fiber Glass Systems) are recommended
forjointassembly. Connectthe power pulls to pulling rings attached to
the band clamps on either side of the pipe and pull the pipes together
(Photo 10).

Photo 10

Tighten the powerpulls evenly on both sides so the O-ring enters
smoothly and without being pushed or rolled out of its groove.

Insert the male pipe end until the scribe markisin line with the leading
edge of the female pipe end (Drawing). To preventslipping of the
bandclamps, one may choose to use rubber pads underthe band
clamps. Do not overtighten the band clamps as this may crush the
pipewall. Rubber pads or saddles may be placed underneath the band
clamp to prevent pipe crushing. Saddles can be made from left over
pipe pieces (cutin 90° pieces).

Straightness of entry adds significantly to the ease of assembly.

Look alongthe pipes and carefully observe concentricity and
uniformity of entry.

Keep keys ready forinsertion when the scribe markis about 6 mm away
from the leading edge of the female pipe end.

ELASTOMERIC O-RING
LOCKING KEY
/_ LEADING EDGE
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Driving the Keys
Checkkey(s) fordamage and correct sizes.

Lubricate the locking key(s) (supplied by NOV Fiber Glass Systems) at
leadingend beforeinsertion (Photo 11).

Place lubricated locking key(s) into the insertion keyhole(s) and slowly
pullthe pipestogether until the key(s) slip(s) into the keyway(s).

Checkthe pipe alignmentagain by looking along the pipe and by
aligning the scribe mark on the male pipe end with the edge of the
female pipe end.

Use ahammerormallet (woodenhammer) to drive the locking keys
through theinsertion holes and into the keyways (Photo 12) until the
leadingend can beseenintheinsertionhole.

Approx. 75to 100 mm (3 to 4 inch) of the key(s) will stick out of the key
hole.

Caution: Drive the key only until you can seeits leading end through the
insertion hole.

Photo 11

Photo 12

Afterdriving the key(s), remove power pulls and band clamps (Photo 13).

Photo 13

Forabove ground jointsthat have to be disassembled in the future for
maintenance or otherreason, the followingis applicable:

1. Protect the projecting key(s) of piping exposed to sunlight or other
ultraviolet radiation from embrittlement.

2. Spray all exposed key surfaces with a black acrylic coating, orwrap
themwith duct tape within several days afterinstallation.
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Positioning and aligning the joined pipe

Afterdriving the key(s) and removing the power pulls and band clamps,
deflectthejointtofitthe supportsortrench bottom. With the pipe fully
supportedinitsfinal position, release thelifting straps.

NOTE:

Wheninstalling buried pipein sagvertical curves, it may be necessary
to leave the lead lifting strap in position to align the next joint during
assembly.

To avoid excessive movement and bending atturns and branches
duringthe hydrostatictest, pull straight sections of joined pipe forward
asassembly progresses, using a power pull orother meansto remove
playinthejoints.

Cutting pipe to length

Special pipe lengths are frequently required for fit up. When pipeis
shortened by cutting-off factory prepared ends, new male ends must be
furnished by bonding on end adapters. Cutting and bonding often can
be avoided by using factory made short lengths (pups) with male ends.
Specialtools, equipment and assembly instructions are available from
your NOV Fiber Glass Systems representative.

Connections to other piping and/or equipment

Bondstrand GRE pipe may be connected to either metallic, or
thermoplastic piping using flanges drilled to ANSI Standard B16.5 Class
150. Other flange drillings are available on special order. Bondstrand
filament-wound flanges (Photos 14 and 15) may be bolted directly
againstraised-face steelflanges, provided a torque wrenchis used.
Theseflanges also seal well against lined steel configurations. Use a full-
faced 3-mm (1/8inch) thick elastomeric gasket with a Shore Ahardness
of 60+5 for best results. Consult NOV Fiber Glass Systems literature for
completeflange assembly instructions.

Important:

Where Bondstrand pipingis connected to metallic pipe, anchorthe
metallic pipe securely at the point of connection so expansion and
contraction of the metal lineis not transferred to the Bondstrand line.

National Oilwell Varco has produced this brochure for general
information only, and it is not intended for design purposes. Although
every effort has been made to maintain the accuracy and reliability of
its contents, National Oilwell Varco in no way assumes responsibility
for liability for any loss, damage or injury resulting from the use of
information and data herein noris any warranty expressed or implied.
Always cross-reference the bulletin date with the most current version
listed at the web site noted in this literature.
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Photo 14 - Key-Lock flange

Photo 15 - Taper flange

Safety

Wear suitable protective clothing, gloves and eye protection at all times
(Photo 16).

Photo 16
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