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Introduction

1.

Thisinstallationhandbook is offered to assist you in the
properinstallation procedures of Fiber Glass Systems STAR
high pressureline pipe.

If you have any questions regarding proceduresin this
installation handbook, please contact a Fiber Glass Systems
Representative for assistance.

Fiber Glass Systems Field Service Representatives will

not substitute fora crew member, nor be responsible for
supervising the crew, nor does their presence warrant that
theinstallation practices have been correctly performed.

Itisthe Customer’s, Contractor’s, and End-User’s
responsibility to read and understand all engineering and
installation related handbooks, guides, and other relevant
documentsforthe productto beinstalled and understand
the Field Service Policy asit relates to onsite training and/or
certification.

Fiber Glass Systems does not warrant the installation of
the goods norshallitbe responsible for the performance

of workmanship of any person or entity engaged in the
installation orinstallation supervision.

Itisstrongly recommended that allinstallers be properly
trained priorto theinstallation. Fiber Glass Systems offers
several types of certification training classes and/or
installation job startups.

Fiber Glass Systems recommends a pre-installation startup
meeting with the Distributor, Sales Manager, and Field
Service to discuss specifics of the installation to include but
not limited to:

+ Review handling and storage

+ Review installation procedures

« Tools and materials required for a properinstallation

« Job startup and/or certification training by a certified
Fiber Glass Systems Representative

+ Review installation schedule
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8. FiberGlass Systemsstrongly recommends early hydrostatic
testing to ensure the reliability of the field workmanship.
Testingisrecommended at the followingintervals of the
installation:

+ STAR high pressure line pipe - first 5,000-ft maximum
« Fitting intensive piping projects - first 50 joints maximum

SAFETY
The safety alert symbolindicates animportant safety

message. When you see this symbol, be alert to the
possibility of personalinjury.

CAUTION

Asthis pipe may carry hazardous material and/or operate at a
hazardous pressure level, you must follow instructions in this
manual to avoid serious personal injury or property damage. In
anyevent,improperinstallation can cause injury ordamage.

In addition, installers should read and follow all cautions and
warnings on adhesive kits, heat packs, propane torches, etc. to
avoid personalinjury. Also, observe general safety practices
with all saws, tools, etc. to avoid personalinjury. Wear protective
clothingwhen necessary. Make sure work surfaces are clean and
stableand thatwork areas are properly ventilated.

Fabrication and Installation Assistance

Priorto starting an installation, several parameters must be
defined:

« Typeofservice

« Service conditionssuch as natural gas require an additional
safetyfactorof 0.67

+ Buried orabove ground installation

+ Typeofthread

-API5B 10rd or 8rd
-Super Seal - CEN
-Super Seal - SP

- Super Seal - SPH
-Super Seal -SS
-Super Seal - SS-HP
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+ Typeoflubricant
« Typeandsize of O-ring for Super Seal threads
+ Requiredfittings, flanges, and flange accessories

+ Acquire propertools such as makeup wrenches, select
thread lubricant orsealant, and accessories

+ Checktheeffect of makeup thread length lossonthe
quantity of pipe ordered (Reference Table 5)

Responsibility of the Fiber Glass Systems Field Service
Representative

« Train and advise the supervisor and crew membersin the
recommended practicesin thishandbook.

« Providetesting aftertraining to qualified personnel who
handle pipe Any new or substitute crew memberand
supervisor must be trained prior to taking over activities. At
minimum, two experienced and qualified crew members
and a supervisor mustbe on location. Their qualifications
must bein accordance with the proceduresin thismanual.

Procedure / Personnel Qualification

+ Itisrecommended that each person responsible forworking
on the connections be qualified and tested in accordance
with recognized standards such as:

-API15TL4, AppendixB

-1S0 14692, Section 4
-ASMEB31.3

-Basic Fiber Glass Systems training
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STAR Line Pipe Products

Line Pipe

The performance characteristics of afiberglass piping system
depend onseveralimportant elementsincluding, but not limited
totheresinsystem, curing agent, and manufacturing process.

STAR Line Pipe is manufactured by using the epoxy resin

system along with one of three distinct curing agents: Anhydride,
Aliphatic Amine or Aromatic Amine. All are heat cured for
optimum chemical resistance and physical properties.

Eachresin system has certain characteristics, such as
mechanical properties, chemical resistance, temperature
capability, and cost which may make one system more suitable
thanthe otherfora particularapplication.

Match yourtemperature, pressure, and chemical resistance
requirements to the fiberglass piping system

Resin Systems

STARAnhydride Line Pipe - Ideally suited for the majority of
common oilfield applications. Fluids such as sweet and sour
crude, fresh water, salt water, multiphase service, natural gas,
and nitrogen can betransported at continuous service
temperatures of up to 150 °F (65°C).

STAR Aliphatic Amine Line Pipe - Ideally suited for the majority
of common oilfield applications. STAR Aliphatic Amine Line Pipe
can handleall the fluids mentioned above for Anhydride and can
handle continuous service temperatures of up to 200 °F (93°C).

STAR Aromatic Amine - Ideally suited for the majority of oilfield
applicationsthatrequire high temperature service. STAR
Aromatic Amine Line Pipe can handle all the fluids listed above
and can handle continuous service temperatures of up to 212 °F
(100°Q).

®)
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Threaded Connections

STAR Line Pipe offers the industry standard API 5B 10rd and 8rd
connections, and also offers 5 proprietary connections known
as Super Seal - CEN, SP, SPH, SS, SS-HP.

Table 1 showsthethreaded connections that are available for
eachresinsystem.

Table 1
STAR Line Pipe

Resin Systems Connection Type Pipe Size
API 5B 10rd/8rd 1,"-8"
CEN 2"-3"
STAR Anhydride SP 2"-4"
SPH 4"
SS-HP 6"-12"
STAR Aliphatic Amine AP 5B 10rd/8rd 178
SS 8"-12"
API 5B 10rd/8rd 17,"-8"
CEN 2"-3"
STAR Aromatic Amine SP 2"-4"
SPH 46"
SS-HP 6"-12"
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Metal Friction Wrenches
Designedto give 360 degrees

of uniform compression on
the male pipe upset, STAR
metal friction wrenches are
used for make-up and break
out of GRE pipe 8rd threaded

connections. Thewrenches Photo1

. . Metal Friction Wrench
areequipped with replaceable
dieswhich firmly grip the pipe without slipping. The dies may
require replacementif they become dull from heavy usage.
Thesewrenches are hand operated tools; handle extensions
which reduce the required force can be used successfully and
arerecommended for larger pipe sizes.

Strap Wrenches

The STAR recommended

strap wrenches are designed \
tobeused byhandon GRE -
pipe. These wrenches should

always be used onthe pipe

end connection upsets, never

. Photo2
onthe pipe body.Handle Strap Wrench
extensions can be used successfully on wrench sizes No. 11 and
larger. These wrenchesrequire the use of abrasive powder to
assist the grip of the strap on the pipe. Never use the point of the
wrench againstthe strap onto the pipe; always use the heel which

provides uniform compression 360° around the pipe.

Unique Tapering Tool -
Model 010 (2"-6")

The Unique Tapering Tool
Model 010 seriesisdesigned to
accurately cuttapers on GRE
pipein nominal pipesizes2”
through 6”. It can be operated
manually by aratchetorbyan
electric powerdrive. (Ridgid®
#700). The Unique Tapering Photo3

Tapering Tool-Model 010
©)
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ToolModel 010 seriesisfactory assembled with 2” expandable
collets, Ridgid 11-Rratchet, 3%” end wrench, 1” nipple bar and
detailed instructionsin a plastic box.

Unique Grinding Tool - Model 10-612 (2”-12”)
The Unique Grinding Taper
Tool-Model 10-612 is designed
toaccurately cuttaperson
GRE pipeinnominal pipesizes
2”through 12”. The motor
operateson 120V or 230V and
comeswithaflexcable7ft.in
lengthand theswitchboxison

an 8ft.cableforsafeoperation.  GrindingTool-Model 10-612

STARtec™ Threaded
Connection Lubricant/Sealant
STARtecis a Teflon based
lubricantthatis used forthe
assembly of STAR AP 10rd

and 8rd Patented Advanced
Composite Thread (ACT) and
Precision Ground Thread

(PGT) Connections. STARtec
assures power tight makeup
atlow torque and allows easy
breakout withoutseizing,
strippingor galling. It also Photos.

provides a permanentseal and

maintains joint efficiency undervibration, pressure, surge, and
temperature fluctuations. Use of any other lubricant can void the
productwarranty and requires special approval from Fiber Glass
Systems. Startecis availablein 1-gallon containers. Do not use
STARtec lubricant on Super Seal Connections.

Hi Pro Plus Kit

Hi Pro Plusis a two-part, manganese dioxide cured polysulfide
based PTFE (polytetrafluoroethylene) filled sealant that is solvent
free. Hi Pro Plusis used as pipe thread sealing compound for
joiningand coupling threaded ailfield pipe. The mixed compound
has a paste consistency and can be readily applied with a spatula
orbrushtothethreaded surfaces. It will cure to afuel-resistant
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rubberattemperatures above 60 °F

with very low shrinkage. Hi Pro Plus
exhibits excellentadhesionto a wide
range of substrates including reinforced
fiberglass, stainless steel, carbon steel,
and galvanized pipe. Hi Pro Plus has
superior chemical resistanceto oils and
fuels and should be considered on all 3000
psi,4” 2500 psi, 6” 1500-2000 psi,and 8”
1000-2000 psi 8rd threaded products. Photof -
Do not use Hi Pro Plus on Super Seal

Connections

Epoxy Kit
Epoxy kits are used forfield
fabrication of our patented 8rd 3 \
molded threads or assembly of . X ‘i/f '
bondedfittings. The kit comes ﬁ:‘“‘ : \y
in either small or medium sizes —
andincludes pre-measured Photo 7.

. Epoxy Kits
epoxy and amine hardener.
Also,included inthekitare complete mixinginstructions, asmall
piece of sand paperand a mixingstick.

Pin Molds

Fiber Glass Systems manufactures
threaded pin molds for field fabrication

of STARAPI 10rd and 8rd molded threads
forusewith the Epoxy Kits. The precision
molds are made from hardened alloy steel,
which if properly maintained canbeused  photos
repeatedly to mold numerous threads. Pintolds
Priorto attempting to use a mold, several
items mustbe addressed, such asthe
pipeoutsidediameterand ensuring all the
required accessories for applying threads
are available. Reference Pg. 70-74 for
completeinstructions and procedures on
making field threads.

Heat Collars

. Photo9
Electric heatcollars are used forthe Heat Collar
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purpose of curingfield threads or bonded connections. They are
availablein avariety of sizes and ordered by the nominal pipe size.
Specify either 110V or 220V-240V when ordering. Chemical heat
packsarealsoavailable.

Woven Roving

Woven roving glass matis used for
increasing the outside diameter of
apipebodytothe correctsizefora
pinmold inside diameterwhen the e
pipe outside diameterisinsufficient -
toapply afield thread. Application -
of this material requiresthe use of an

Epoxy Kitand specialtrainingby a Photo 10
FiberGlass Systems representative. ~ WovenRoving

PipeRoller/Cradle

The piperoller/cradleisdesigned
tohelpsupportand keep large
diameter pipe, typically6” and
above, aligned during makeup.

Centralizers

Plastic centralizersare used to
supportand provide spacing for
fiberglass pipe duringinsertionsinto

asecondary pipeforroad crossing ';{‘p";g(;femadle
orriver crossings. The centralizers
are made of lightweight high density
polyethylene and are easy to install.
Reference Pg.21 for spacing.

Standard Pull On End Seals
Endsealsareusedtoseal offthe
ends of the conductor pipewhen a
fiberglass pipeisinserted, suchas
ataroad crossingorriver crossing.
Theend seals protect theinside of Photo 12

the conductorpipeandtheoutside ~ “*""*

ofthefiberglass pipe by eliminating the possibility of foreign
material enteringthe annular space. Manufactured from 1/8” thick
synthetic rubber,the Model S end seals are extremely robust and
resistantto wide variationsin environmental conditions.

©)
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Transportation
Domestic U.S.A. or Inland Shipments Require:

+ Dedicated (GRE Only) 34 ft. to 40 ft. flat bed or drop deck
trailers (oil field hauler).

« Donothangpipeofftrailer.

+ Transporting the pipe on racks above a small truck can
cause potentialimpactdamage.

+ Usenylonstraps fortie downs,do not use chains.

« Tiedownsshould belocated nearthe dunnage, four
locations minimum.

International shipmentsrequire:

+ Dedicated (GRE Only) 40 ft. either opentop or high cube
containers.

+ Allcontainers are loaded atthefactory.

« Itishighlyrecommended that the containers arenot
unloaded at port of destination.

+ Shipmentswherethe containerscannot be transported
inland require the pipe to be crated at the factory.

« Cratescanbeinstalledinside of containers forremoval at
the portof destination and then transported inland.

+ Seaworthy crates and insertion crates for containers are
available

Load Inspection
Shipmentinspection upon arrival:

+ Checkquantities, reportdeviations.
+ Checkforloadshifting, and for missingdunnage.

+ Checkforexcessive bending caused by over-tightening of
straps.

+ Checkformissingthread protectorsand thread damage.
Replacement protectors are availablend and canbe
purchased. Ifthread protectors cannot be obtained, protect
threads from sunlight with rags, cardboard, etc.

©)
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Checkforimpactdamage (blister caused by abrasion or
blow with a sharp object).

Quarantine ormark joints which appeardamaged. Do not
installdamaged pipe. Contactyourlocal distributor/agent
orFiber Glass Systems representative.

Receiving party is responsible for noting shipping damage
and contactingcarrier.

Unloading

Com

mon practices:

Forklifts are commonly used to off load bundled pipe. Use a
spotterto avoid damaging other bundles.

Use padded forks when possible.
Useaspreader barand sslings for off loading with a crane.
Never allow pipeto roll off trailer to racks or ground.

Breaking a bundle allows the pipeto move freely and can be
off loaded individually.

Storage

Protect the pipe

Setthe pipe on asurface free of sharp rocks.
Pipe bundles must not be stored directly on the ground.
Leave the separatorboards between the pipe layers.

If piperacks are used, strip them with lumber to protect the
pipe fromsharp edges.

Use fourracks equally spaced to avoid permanent bending
particularly forlongterm storage.

Storage of more than six months requires coverage with a
tarp.

Thread protection mustremainin place to avoid
degradation of thread tolerances.

)
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Ultraviolet Effects

+ Ultravioleteffectsonthe pipe arelimited tosurface
discoloration. Eventually, “fiberbloom” orfusing will occurifthe
pipeisleftexposedtothe sunlongenough. The degradation
islimited tothe outer0.005™-0.010” (0.13-0.25 mm) of the pipe.
(ReferenceTable2)

« Fiberglass pipe may be protected from the ultraviolet rays
by painting with a heavily pigmented industrial coating or by
coating with an ultraviolet absorbing agent.

+ Since STAR Line Pipe has an added safety factor, the surface
effect of ultravioletis minimum and does notreduce the
long-term performance of these products significantly.

Table 2
Ultraviolet Effects on GRE Pipe
Time Pipe Conditions
Exposure
Pipe color changes from amber/green to tan. No effect on
6 months . ;
physical properties
Lvear Pipe color becomes dull tan and shiny fibers become
y visible. No effect on physical properties
- Approximately 50% of the pipe surface shows shiny fibers.
Y No effect on physical properties
3vears Approximately 90% of the pipe surface shows shiny fibers.
y No effect on physical properties
Pipe will be fuzzy with the entire outer layer of glass
5years exposed. No further damage to pipe will occur. Pipe will
operate at 100% of rating.
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Reshipping and Stringing Line Pipe

Necessary precautionsinclude:

Loose pipe must be loaded with the joints staggered.

Separate each layer of pipe with wooden dunnage.

& CAUTION: Never groove pipe and pyramid.

Always use nylon straps to tie down pipe, never chains.
Do notdrop pipeoffthe trucks.

Place uprightson thetrailerto keep the pipe from falling off
thetrailerwhile stringing.

Avoid sharp rocks

Lay the pipe onthe opposite side of the ditch from where the
dirtis piles.

Itisrecommended not to string out more pipe than can be
installedin one day.

If morethan 1day’sinstallationis strungout, itis
recommended to support the pipe with a minimum of 4
contact points to prevent bending or bowing of the pipe
which could make joining difficult.

Do not remove thread protectors priortoinstallation and
jointassembly.
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Burial Guidelines

Below ground installations are preferred over above ground
installations.

Fluid Applications:

+ Minimum burial depth of 3ft (900 mm) of stable coveris
recommended for high pressure pipe lines.

« Compacted, sandy orfine grain soilinstallation conditions
are preferred.

+ Fiberglassline pipe mustbe buried below the freeze depth or
insulated to protect against freezing.

]

« Rocky conditions require extra precaution of a minimum 6’
(150 mm) of sand pad or select backfill around the pipe.

+ Theditch bottom must be level such that the pipe does not
bridge along the bottom.

GasApplications:

« ALL gasapplications-Line pipe requires a minimum of 5
feet (1.5 mt) of stable cover.

« Additionalservicefactors should be considered for gas
applications.

Ditch Preparation
Stable soil bedding procedures:

+ Fiberglass pipe can be damaged by point contact orwear
with the trench bottom and walls, improper bedding
materials, or adjacent pipe.

+ Removealldebrisfromditchincludingtree roots, thread
protectors, etc.

+ Userecommended bedding material a minimum of 6inches
thick atthe bottom, sides, and top of the piping.

+ Thepipecan belaid directly on the undisturbed trench
bottom ifthe native soil meets the requirementsofa
recommended bedding material.

« Neverlayfiberglass pipe directly against native rock, shale,
caliche, etc.

©)
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« Alwaysusedry, unfrozen bedding materials that does not
contain foreign objects ordebris.

+ Neverusewater flood for compaction.

« Slurries can be used that areintended for burial of flexible
piping systems. When usingslurries, care must be taken to
preventfloating or deformation of the piping system.

+ ReferenceFigure 1.

Stable Soil

Notive Soil
Compacted

Primary Backfill

Bedding

Foundation

JarHA

Figure 1- Stable soilinstallation

Swampy, unstable soil procedures:

First, attempt to excavate deep enough to find a stable layer of
soil. Ifthisis not possible, there are several options.

A.Saddle bagstyle weights can be used to prevent pipe from
floatingin unstable soil.

B. Specialanchors can be designed to prevent pipe from
floating orraising. These anchors are designed depending
on the conditions. Many are 360° saddles around the pipe
thatare welded to work overrigtype screw anchors (Figure
2).

©)
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Workover rig type
anchors

Surface

o

S~ | v’\/
W Quicksand
Stable Soil

Figure 2 -Workover Rig Type Anchors

e
=

C. Stabilization of the soil can be achieved with afilter cloth
such as Geotex®. This material has proven useful to stabilize
theditch bottom inboggy, wet conditions. Geotextile can be
placed below the pipe to reduce sinking and above the pipe
to stabilize backfill (Figure 3).

D. Steel casing with end seals may become necessaryin the
eventthatastable bottom cannotbefound or Geotextile
will notwork. Centralizers are required if steel casingis used.

Unstable Soil:
Less than 3 Ft stable soil
on top of the Pipe

Figure 3- Geotextileinstallation
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Frozen Soil

Stabilization of the ditch in someregions, such as Canadian
muskeg, may only be possiblein the winter when the groundis
frozen. The following are some techniques which have been used
successfully:

+ Priortoinstallingthe pipe gradual compaction of theice can
be achieved by driving over the pipe route with light vehicles
overa period of time.

+ Theditchis prepared by first pushing away the snow and
then excavatingthesurfaceice. Laythesurfaceice away
from theinstallation area so itdoes not become mixed with
the unfrozen material.

+ Excavateuntilyou find astable layer of soil. If thisis not
possible, use Geotextile and sand bags.

+ Steelcasingwith end seals may become necessaryin the
eventthatastable bottom cannot be found or Geotextile
will notwork.

+ Sincefrozen backfill cannot be putin the pipe zone, itis
recommended thatthe pipeisinstalled astheditchis
excavated.

« Backfillwhich has been excavated and left overnight will
freeze. This material cannot be used inthe pipe zone.

+ Neverattemptto compact backfill by driving heavy vehicles
ontheditchline.

« Preparingtheditch beforethe lineis laid will require
additional work to remove snow and fall-in off the sides of
theditch.

Backfill Guidelines

+ Loose backfill free of large rocks or debris must be used in
the pipe zone (6” (150 mm) around the pipe).

+ Reference Table 3 for bedding material recommendations.

+ Bedding material should bessifted into the ditch to ensure
proper pipe supportbeneath and on the sides of the pipe.

©)
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« Backfillleaving 2’ (600 mm) on each side of connections
exposed forinspection during hydro test.

« Do notbackfill over connections until hydrotestingis
complete.

+ Usethrustblocksorsupportfor pipe and fittings if
necessary.

+ Cold weather backfillingwith frozen materialin the pipe
zone must be avoided sinceimpact damage can occur.

+ Nevercompressthe backfillon top of the pipe by driving
heavy equipmenton theditch line asthiscan damage the
pipe.

« Do notbackfill aditch full of water. Pump the ditch out and

checkthelayout forvoids beneath the pipe. Fill any voids
that are found then backfill with dry soil.

« Swampy areas with unstable soil require special attention.
Anchors or steel casing may be required in someinstances.

Table 3
Recommended Bedding Materials
ion P
Bedding Material Com?actlon rotor
Density
Crushed rock or pea gravel %” maximum size Not Required
Coarse-grained sand or soil with little or no fines 75-85%
Coarse-grained sand or soil with more than 12%
. 85-95%
fines
Sand or gravel with more than 30% coarse-grained
. 85-95%
particles
Sand or gravel with less than 30% coarse-grained
. Greater than 95%
particles




Buried Installation
Joining Connections Above Ground

« Do notexceed the minimum bend radius or the maximum
deflection when lowering the pipe into the ditch.

« Exercise caution notto overbend the pipeduringthe
process of lowering itinto the ditch. Reference Table 4.

+ Neverallow the pipe to whip into the ditch onits own weight.

+ Alwaysuse nylon straps or pipe rollers to lift the pipe. Never
use chainsforlifting the pipe.

+ Construction of aside boom support cradle has proven
successful for heavy pipe supportand leveling

« Useonlystrapsforhandling pipe, never chains.

Joining Connections in the Ditch (“Including” Cross Lines or
Repairs)

+ Requires attention to wrench movement.

« Theditchwidth mustaccommodate full movement of
thewrenchesoritmust be widened (bell holes) atthe
connections.

Road Crossings (Figure 4)

« Road crossings require steel casing, centralizers and end
seals.

+ Protectthe pipeattheentry and exit of casing against
settling shearfrom sharp edges.

+ Avoid over bending pipe to enter orexit road bore casings.

« Eitherprepare theditchforagradual elevation change, or
usefittings.

+ Stabilize soil beneath casing to minimize settling.

« Sand bags may provide sufficient thrust restraint or support,
if necessary.

+ Centralizers should be used to support pipe within casing.

©)
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Bags | Seal Ends Ce"trol\zer7 Steel Casing

Installation: Road Crassing

Rooad Surface

Compacted Bedding

Figure4-Road crossing

Fig

« LineCrossings (Figure 5)
« Linecrossings must be padded for abrasion.

« Itiscommon practicetoinstall thefiberglass underexisting
lineswhen possible.

« Good practiceisto leave aminimum of 12” (300 mm)
between lines.

new fiberglass line

ure5-Linecrossingburialdepth

Multiple lines

+ Multiplelineslaidin asingle ditch require aminimum
spacingof6inches (150 mm) clearance between
connections. Itisrecommended thatsufficient spacingis
allowed forflange setsto beinstalled. Reference Table 13 for
flange dimensions.

Pulling Pipe

« Ifyouneedto pull pipe, make sure the short-term tensile
ratingof the pipeis notexceeded.

« Ifpossible, use aweightindicatorto ensure the short-term
tensile rating of the pipeis not exceeded.

)
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+ Makesuretherearenosharp objects, rocks, etc. that the
pipewill be pulled over. This can cause damage to the pipe.

+ Thepipeshould be monitored during the pull to ensure it
doesnot get caught orstuck.

Fittings Thrust Blocks
« ltistheresponsibility of the engineerto evaluate the need
anddesign for thrust blocks. Acomplete evaluation must
considerthe combined effects of temperature changes,
internal pressure surges and pipeline geometry.

+ Pipe,componentsandjointsareintended to operate safely
with maximum free endinternal pressure thrust, axial loads
in excess of those produced by operating at maximum
internal pressure rating should be considered for external
thrustrestraint.

+ Thrustblocksshould be considered at directional changes
where the pipeline may approach its axial stress limits.
Higher pressure rated components cannot be used to
compensate for additional loading.

Thrust Block

0000000

Thrust Block

Figure5-Thrustblocks
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Maximum Deflection

« Avoid over bending pipe by avoiding sharp horizontal
andvertical changes. Do notinstall pipe atlessthan
the minimum bending radius or exceed the maximum
deflection per 30 feet, see Maximum Deflections Table 4.

NOTE: Below 32°F (0°C) reduce allowable maximum deflection
| | *

| ——

?

Temperature °C 0 -20 -40

Multiplier 0.9 0.8 0.7




Table 4a
Maximum Deflections (per 30" joint) - Standard Design
Pipe Size ID Anhydride Alipfhaic
Thread Type Amine
in in in/30 ft in/30 ft
Series 500
3" 374" 8rd 2.94 - 34
4" 44" 8rd 3.75 27 -
44" 8rd 3.85 - 26
44" 8rd 3.91 26 -
5" 5" 8rd 4.74 22 21
6" 654" 8rd 5.50 18 -
65" 8rd 5.85 17 -
653" 8rd 5.94 - 17
6" SPH 6.10 17 -
8" 854" 8rd 7.50 13 -
8"SS 1.74 - 13
854" 8rd 1.74 - 13
10" 10" SS 9.84 - 10
12" 12"SS 11.81 = 8
Series 800
2" 2-3/8" 8rd 1.94 = 50
2-1/2" 2-7/8" 8rd 2.37 - 42
3" 3-1/2" 8rd 2.94 - 34
3-1/2" 8rd 3 33 -
3"SP 3 33 -
4" 4-1/2" 8rd 3.75 27 -
4-1/2" 8rd 3.85 - 26
4-1/2" 8rd 3.91 26 -
4" SP 3.91 26 -
5" 5-1/2" 8rd 4.74 21 21
6" 6-5/8" 8rd 5.50 18 18
6-5/8" 8rd 5.85 17 -
6-5/8" 8rd 5.94 - 17
6" SPH 6.1 16 -
8" 8-5/8" 8rd 7.5 13 -
8-5/8" 8rd 174 - 13
8"SS 174 - 13
10" 10"SS 9.84 - 10
12" 12"SS 11.81 - 8

®



Table 4a (continued)

Maximum Deflections (per 30' joint) - Standard Design

Pipe Size 1D Anhydride Alipfhaic
Thread Type Amine
in in in/30 ft in/30 ft
Series 1000
2" 2 %" 8rd 1.94 . 50
214" 278" 8rd 2.37 - 42
27" 8rd 2.375 42 R
278" 8rd 2.43 41 -
3" 372" 8rd 2.94 - 34
3" 8rd 3.00 33 _
3"SP 3.00 33 -
4" 4" 8rd 3.75 26 R
42" 8rd 3.85 - 26
44" 8rd 3.91 25 j
4" SP 3.91 25 -
5" 512" 8rd 4.74 21 21
6" 6 %" 8rd 5.85 17 _
6 %" 8rd 5.50 18 18
6 %" 8rd 5.94 R 16
6" SPH 6.10 17 -
8" 8" HP SSS 7.485 13 -
834" 8rd 7.50 13 R
8 %" 8rd 7.74 2 13
8"SS 1.74 - 13
10" 10"sS 9.84 - 10
10"HPSSS | 9.84 10 B
12" 12"SS 11.81 - 8
12" HP SSS 11.81 8 -
Series 1250
2" 2%" 8rd 1.94 - 50
2"SP 1.95 50 -
2 34" 8rd 2.00 49 _
2" 274" 8rd 2.37 = 41
27" 8rd 2.375 a1 _
27" 8rd 2.43 40 _
3" 312" 8rd 2.94 - 33
374" 8rd 3.00 32 _
3"SP 3.00 32 -




Table 4a (continued)

Maximum Deflections (per 30' joint) - Standard Design

Pipe Size 1D Anhydride Alipfhaic
Thread Type Amine
in in in/30 ft in/30 ft
Series 1250
4" 44" 8rd 3.75 26 ~
44" 8rd 3.85 o 25
44" 8rd 3.91 25 _
4" SP 3.91 25 -
5" 51" 8rd 4.74 20 20
¢ 6%'8rd  |550 18 7
6 %" 8rd 5.85 16 R
7" 8rd 5.94 = 16
6" SPH 6.10 16 -
8" 853" 8rd 7.44 R 13
854" 8rd 1.74 - 12
8"SS 1.74 = 12
8" HP SSS 7.485 13 -
854" 8rd 7.50 13 -
10" 10"ss 9.84 - 10
10" HP SSS 9.84 10 -
12" 12"SS 11.81 - 8
12" HP SSS 11.81 8 _
Series 1500
1" 1.90 10rd 1.44 f 66
1.90 10rd 1.50 64
2" 23" 8rd 1.94 -
2"SP 1.95 49
2 %" 8rd 2.00 47
2" 274" 8rd 2.37 -
2 %" 8rd 2.375 41
27" 8rd 2.43 39
3" 31" 8rd 2.94 ,
37" 8rd 3.00 32
3"SP 3.00 32
4" 475" 8rd 3.75 25
44" 8rd 3.85 -
474" 8rd 3.91 24
4" SP 3.91 24




Table 4a (continued)

Maximum Deflections (per 30' joint) - Standard Design

Pipe Size D Anhydride Alighaic
Thread Type Amine
in in in/30 ft in/30 ft
Series 1500
5" 512" 8rd 4.74 20
6" 6 %" 8rd 5.50 17
6 %" 8rd 5.85 16
7" 8rd 5.94 -
6" SPH 6.10 16
8" 854" 8rd 7.44 -
8" HP SSS 7.485 13
8 54" 8rd 7.50 13
95" 8rd 174 -
10" 10" HP SSS 9.84 9
12" 12"HPSSS |11.81 8
Series 1750
174" 1.90 10rd 1.44 = 65
1.90 10rd 1.50 62 R
2" 2 %" 8rd 1.94 - 48
2"SP 1.95 49 R
2 %" 8rd 2.00 47 -
2" 27" 8rd 2.37 - 40
27" 8rd 2.375 40 ,
27%"8rd 2.43 38 ,
3" 314" 8rd 2.94 - 32
3%" 8rd 3.00 31 _
3"SP 3.00 32 -
4" 47," 8rd 3.75 25 B
4," 8rd 3.85 o 24
4" 8rd 3.91 24 _
4" SPH 3.91 24 -
5" 512" 8rd 4.74 20 20
6" 6-%" 8rd 5.50 17 17
6" HP SSS 5.85 16 R
7"8rd 5.94 - 16
6" SPH 6.10 15 R




Table 4a (continued)

Maximum Deflections (per 30' joint) - Standard Design

Pipe Size D Anhydride Alighaic
Thread Type Amine
in in in/30 ft in/30 ft
Series 1750
8" 854" 8rd 7.44 - 12
8" HP SSS 7.485 12 B
8%" 8rd 7.50 12 R
954" 8rd 1.74 o 12
10" 10"HPSSS | 9.84 9 _
12" 12"HPSSS |11.81 8 _
Series 2000
1" 1.90 10rd 1.44 - 63
1.90 10rd 1.50 61 .
2" 2 %" 8rd 1.94 - 47
2"SP 1.95 47 -
234" 8rd 2.00 46 -
214" 27" 8rd 2.37 - 39
27" 8rd 2.375 39 _
27" 8rd 2.43 38 _
3" 372" 8rd 2.94 5 31
31," 8rd 3.00 31 R
3"SP 3.00 31 -
4" 44" 8rd 3.75 25 R
4" 8rd 3.85 = 24
474" 8rd 3.91 23 R
4" SPH 3.91 23 -
5" 512" 8rd 4.74 19 19
6" 6 %" 8rd 5.50 17 17
6" HP SSS 5.85 16 -
7" 8rd 5.94 B 15
6" SPH 6.10 15 B
8" 854" 8rd 7.44 - 12
8" HP SSS 7.485 12 B
953" 8rd 1.74 = 12
10" 10" HP SSS 9.84 9 R
12" 12"HPSSS | 11.81 8 _

®



Table 4a (continued)

Maximum Deflections (per 30' joint) - Standard Design

Pipe Size D Anhydride Alighaic
Thread Type Amine
in in in/30 ft in/30 ft
Series 2500
1" 1.90 10rd 1.44 > 62
1.90 10rd 1.50 59 B
2" 2 %" 8rd 1.94 - 45
2"SP 1.95 46 _
2 %" 8rd 2.00 45 -
214" 278" 8rd 2.37 - 37
27" 8rd 2.375 38 -
27" 8rd 2.43 37 _
3" 3" 8rd 2.94 = 30
3" 8rd 3.00 30 R
3"SP 3.00 30 -
4" 4," 8rd 3.75 24 R
42" 8rd 3.85 - 23
44" 8rd 3.91 23 R
4" SPH 3.91 23 -
6" 6" HP SSS 5.85 15 B
8" 8" HPSSS 7.44 - 12
8"HP SSS 7.485 12 -
10" 10" HP SSS 9.84 9 -
Series 3000
17" 1.90 10rd 1.44 = 60
1.90 10rd 1.50 57 B
2" 2 %" 8rd 1.94 = 44
2 %" 8rd 2.00 44 _
2" 27" 8rd 2.37 - 36
27" 8rd 2.375 37 _
27%"8rd 2.43 36 _
3" 3" 8rd 2.94 - 29
374" 8rd 3.00 29 -
3"SP 3.00 29 -
4" 4," 8rd 3.33 = 26
4" 8rd 3.75 23 R
5" 8rd 3.85 - 22
4" SPH 3.91 22 -




Table 4a (continued)
Maximum Deflections (per 30' joint) - Standard Design

Pipe Size D Anhydride Ali;?haic
Thread Type Amine
in in in/30 ft in/30 ft
Series 3500
6" 6" HP SSS 5.85 15 B
8" 8"HPSSS | 7.44 - 12
Series 3500
11" 1.90 10rd 1.44 _ 57
2" 23" 8rd 1.94 - 42
21" 2 %" 8rd 2.37 5 35
3" 4" 8rd 2.94 - 28
4" 474" 8rd 3.33 - 25
51" 8rd 3.85 - 21
6" 6" HP SSS 5.85 14 ,




Table 4b
Maximum Deflections (per 30" joint) - API Design

Do lwess (0 sarae | Mo e
Type

in in in/30 ft in/30 ft in/30 ft

Series 500

2" 2" CEN 2.23 44 - 45

3" 374" 8rd 2.94 - 34 -
372" 8rd 3.00 33 - 34
3" CEN 3.35 30 = 30

4" 47" 8rd 3.75 27 - -
474" 8rd 3.85 = 26 °
442" 8rd 3.91 26 - 26

5" 57" 8rd 4.74 21 21 =

6" 6 %" 8rd 5.50 18 - 18
6 %" 8rd 5.85 17 = 17
6 %" 8rd 5.94 - 17 -
6" SPH 6.10 16 = 16

8" 8 %" 8rd 7.50 13 - 13
8"SS 774 - 13 -
85" 8rd 174 - 13 -

10" 10" SS 9.84 - 10 -

12" 12"SS 11.81 - 8 -

Series 750

2" 2-3/8" 8rd 2.00 49 - -

2-1/2" | 2-7/8"8rd | 2.37 - 43 -
2-7/8" 8rd 2.38 42 41
2-7/8" 8rd 2.43 41 40

3" 3-1/2"8rd 2.94 - 34 -
3-1/2"8rd 3.00 33 32
3"SP 3.00 33 =

4" 4-1/2"8rd | 3.75 27 26
4-1/2" 8rd 3.85 - 26 -
4-1/2" 8rd 3.91 25 25
4" SP 3.91 25 25

5" 5-1/2" 8rd 4.74 21 21 21

6" 6-5/8" 8rd 5.50 18 18 18
6-5/8" 8rd 5.85 17 17
6-5/8" 8rd 5.94 - 17 -
6" SPH 6.10 16 16




Table 4b (continued)
Maximum Deflections (per 30" joint) - API Design

g L e el et
Type
in in in/30 ft in/30 ft in/30 ft
Series 750
8" 8-5/8" 8rd 7.50 13 13
8-5/8" 8rd 1.74 - 13 -
8"SS 7.74 - 13 -
10" 10" SS 9.84 - 10 -
12" 12" SS 11.81 = 9 =
Series 1000
1" 1.90 10rd 1.50 64 - -
2" 23" 8rd 1.94 - 51 -
2SP 1.95 50 49
2 %" 8rd 2.00 49 48
2t | 27" 8rd 2.37 - 42 -
27" 8rd 2.38 41 41
27" 8rd 2.43 40 40
3" 37," 8rd 2.94 - 34 -
312" 8rd 3.00 32 32
3"Sp 3.00 32 32
4" 474" 8rd 3.75 26 26
4" 8rd 3.85 - 26 -
44" 8rd 3.91 25 24
4" SP 3.91 25 24
5" 51" 8rd 4.74 20 21 20
6" 653" 8rd 5.50 18 18 17
6 %" 8rd 5.85 17 16
65" 8rd 5.94 - 17 -
6" SPH 6.10 16 16
8" 8" HP SSS 7.49 13 13
83" 8rd 7.50 13 13
854" 8rd 174 - 13 -
8"SS 174 = 13 -
10" 10"SS 9.84 - 10 -
10" HP SSS 9.84 10 9
12" 12"SS 11.81 - 8 -
12" HP SSS 11.81 8 8

®



Table 4b (continued)
Maximum Deflections (per 30" joint) - API Design

g L P vl e
Type
in in in/30 ft in/30 ft in/30 ft
Series 1250
1" 1.90 10rd 1.50 63 - -
b 2 %" 8rd 1.94 - 50 -
2" SP 1.95 49 48
2 %" 8rd 2.00 47 47
2y | 27" 8rd 2.37 - 4 -
27" 8rd 2.38 41 40
27" 8rd 2.43 39 39
3" 3," 8rd 2.94 - 33 -
3," 8rd 3.00 32 31
3"SP 3.00 32 31
4 4" 8rd 3.75 25 25
4" 8rd 3.85 - 25 -
44" 8rd 3.91 24 24
4" SP 3.91 24 24
5" 514" 8rd 4.74 20 20
6" 65" 8rd 5.50 17 18 -
653" 8rd 5.85 16 -
7" 8rd 5.94 - 16 -
6" SPH 6.10 15 15
8" 8" HP SSS 7.49 13 12
854" 8rd 7.50 12 12
954" 8rd 174 - 13 -
10" 10"HPSSS |9.84 9 9
12" 12" HP SSS 11.81 8 8
Series 1500
115" | 1.9010rd 1.44 - 65 -
1.90 10rd 1.50 61 60
b 2 %" 8rd 1.94 - 49 -
2"SP 1.95 48 47
2 %" 8rd 2.00 46 45
214" 27" 8rd 2.37 - 40 -
27" 8rd 2.38 40 39
27" 8rd 2.43 38 37




Table 4b (continued)
Maximum Deflections (per 30" joint) - API Design

g L e e
Type
in in in/30 ft in/30 ft in/30 ft
Series 1500
3" 31" 8rd 2.94 - 32 -
3" 8rd 3.00 31 30
3"SP 3.00 31 31
4" 44" 8rd 3.75 25 24
44" 8rd 3.85 - 25 -
44" 8rd 3.91 24 23
4" SP 3.91 24 -
4" SPH 3.91 - 23
5" 514" 8rd 4.74 20 19
6" 65" 8rd 5.50 17 17 16
6" HP SSS 5.85 16 15
7" 8rd 5.94 - 16 -
6" SPH 6.10 15 15
8" 8" HP SSS 7.49 12 12
853" 8rd 7.50 12 -
10" 10" HP SSS 9.84 9 9
12" 12" HP SSS 11.81 8 -
Series 1750
11" |1.9010rd 1.44 - 63 -
1.90 10rd 1.50 60 59
2 2%" 8rd 1.94 - 48 -
2"SP 1.95 47 46
23" 8rd 2.00 46 44
21," 27" 8rd 2.37 - 39 -
27" 8rd 2.38 39 38
27" 8rd 243 38 37
3" 31" 8rd 2.94 - 32 -
312" 8rd 3.00 30 30
31" 8rd 3 - 30
3"SP 3.75 24 24
4" 44" 8rd 3.85 - 24 -
44" 8rd 3.91 23 23
44" 8rd 4.74 19 -
5" 5" 8rd 5.50 17 17 -




Table 4b (continued)
Maximum Deflections (per 30" joint) - API Design

T et 0 e A oma
Type
in in in/30 ft in/30 ft in/30 ft
Series 1750
6" 65" 8rd 5.85 16 15
6" HP SSS 5.94 - 16 -
7" 8rd 6.10 15 14
6" SPH 7.49 12 12
g 8"HPSSS | 9.84 9 -
10" 10" HP SSS 11.81 T -
12" 12"HPSSS | 11.81 8 -
Series 2000
11" 1.90 10rd 1.44 - 62 -
1.90 10rd 1.50 59 57
o 2 %" 8rd 1.94 - 47 -
2" SP 1.95 46 45
2 %" 8rd 2.00 45 43
215" 27" 8rd 2.37 - 38 -
27" 8rd 2.38 38 37
27" 8rd 2.43 37 36
3" 312" 8rd 2.94 - 31 -
3"SP 3.00 30 29
312" 8rd 3.00 30 29
4 4" 8rd 3.75 24 23
4," 8rd 3.85 - 24 -
44" 8rd 3.91 23 =
4" SPH 3.91 23 -
6" 65" 8rd 5.50 16 =
7" 8rd 5.50 - 17 -
6" HP SSS 5.85 15 15
6" SPH 6.10 15 -
8" 8" HP SSS 7.49 12 11
10" 10" HP SSS 9.84 9 -
12" 12" HP SSS 11.81 7 -
Series 2500
1y |1.9010rd | 1.44 - 60 -
1.90 10rd 1.50 56 56

@



Table 4b (continued)
Maximum Deflections (per 30" joint) - API Design

g L e el
Type
in in in/30 ft in/30 ft in/30 ft
Series 2500
bl 2 %" 8rd 1.94 - 45 -
2" SP 1.95 44 =
2 %" 8rd 2.00 44 42
2y | 27" 8rd 2.23 - 38
27" 8rd 2.37 - 37 -
27" 8rd 2.38 37 -
27" 8rd 2.43 36 -
3 312" 8rd 2.72 - 31
374" 8rd 2.94 - 30 -
374" 8rd 3.00 28 =
3"SP 3.00 29 -
4" 44" 8rd 3.33 - 26 -
44" 8rd 3.35 - 25
44" 8rd 3.85 - 23 -
512" 8rd 3.75 23 23
4" SPH 3.91 22 =
6" 6" HP SSS 5.85 15 14
8" 8" HP SSS 7.49 11 -
Series 3000
11" |1.9010rd 1.44 - 57 -
1.90 10rd 1.50 55 56
o 2%" 8rd 1.88 44 45
23" 8rd 1.94 - 43 -
2y | 27%"8rd 2.23 37 37
3" 31" 8rd 2.72 30 30
44" 8rd 2.94 - 29 -
3"SP 3.00 28 28
4" 44" 8rd 3.33 - 25 -
512" 8rd 3.85 - 22 -
6" 6" HP SSS 5.85 14 14




Transition From Buried To Above Ground

Transition to above-ground piping can be accomplished in
several manners. Proper restraint of buried risers should be
analyzed by the engineerorinstaller. (See Thrust Blocks)

Riser Confl n - 45° Ell

Box End Atival F'W’*‘g’s’*'

&

<&

Stool ~— ‘ — Foerglass
GRE 45" Elbow
4

Vv \ . GRENipple
GRE Nipple

GRE Flange

Figure 7-Recommended riser configuration - 45° elbow

Recommended Riser Configuration - 90° Elbow

Box Endl Amval GRE Nipple. Fbergiass «— | — Steel

\

GRE90° Elbow—___

GRE Line Pipe GRE Nipple

/
GREFINGEe  ppoveGrade

o, 7 A to .
oo © PpeBoxEnd . GRENipple

Stesl ‘ Flergiass GRE Nipple

GRE 90° Elbow

GRE Nipple GRE Line Pipe

GRE Flange

Figure 8-Recommended riser configuration-90°elbow
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Natural Roping of Line to Flange

GRE Nipple

Above Grade

< BelowGrade « 2 . o . ° o °
° ) "0 e 0T v, T o M
°© o) = o
.+, " GRELinePipey

0. 0

Figure 9- Naturalropingof lineto flange
Above Ground Installation

Supportand Guide Spacing
+ ContactApplications Engineering forsupportand guide
spacing.
« Thefiberglass pipe should neversupport the weight of any
steelcomponents.
Wear Saddles

+ Wearsaddles 360° around the pipe must be used to protect
the pipe against pulsation abrasion or pipe movement due
totemperature fluctuation.

VALVE SUPPORT

ANCHIR THRUST BLOCK

Figure 10-Above ground value support

1-BEAM OR SQUARE TUBE

Figure 11-Above ground thrustrestraint

@
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UV Effects
« Reference Section 3 Ultraviolet Effects.
Thrust Blocks

« Thrustblocks forabove ground installation must be
constructed to supportfittings listed in Figures 10 & 11.

+ Thedesign mustsimulate the same supportas buried
concretethrust blocks; abrasion paddingis recommended.

+ Thrustblocks may be required for above ground fittings.

« Theneedforthrustrestraintshould be considered by the
system design engineer.



Section5

STAR 10rd
and 8rd Joint
Assembly

Precautions
Cleaning and Inspection
Lubricant
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Introduction

Threaded connections manufactured to API5B long-form
specifications are provided as patented Advanced Composite
Thread (ACT) or precision ground (PGT) thread. Depending
on thesize and pressure rating, the connection utilizes either
a Teflon®-based lubricant (STARtec) or a proprietary sealant
(HiPro Plus) to achieve the seal. All APl threaded productscan
beinstalled using Hi Pro Plus. Table 4 lists by size and pressure
the recommended lubricants and the estimated number of
connections, which can be made up per containerwith daily
installation rates.

Make-Up Tools

Make-up tools are designed to provide uniform 360° compression
on the pipe while applying the required make-up torque. The
STAR frictionwrench, along with one of three different strap
wrenches, are required for proper make-up. Friction wrenches
aredesigned tofitthe cylindrical male end upset diameters.
Useon conical shaped integral jointupset ends can cause
pointloadingand damage to the pipe wall. Table 5shows the
combinations of recommended wrenches for each size pipe.

Precautions
+ Neverusetypical oil field pipe wrenches on fiberglass pipe.
Chain tongs may be used on high pressure GRE fittings only.

+ Thestrapwrench may be on male upsets and conical
shapedintegral femalejointends.

+ Metal Friction Wrench (MFW) may only be used on the
cylindrical pinend upset diameters.

« Whenusingatorchtowarmthe pipe ends, be careful notto
burn, delaminate, ordamage the pipe. Do not exceed 130°F.

« Strapand friction wrenches are designedto fit around upset
ends, not pipe bodies.



Table 5

Recommended tools, lubricants, crew size and insallation rate
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Cleaning and Inspection

+ Thread protectors must be leftin place until just before
joining pipe.

+ Icewillmakethread protectorsimpossible to remove. Heat
theends of the pipe with a propane torch to melt theice.

« Ifanopenflameisnot permitted, methyl alcohol can be
usedto melttheice oraheatblanket (electric orchemical)
may be used.

« Cleanthreadswith asoft bristle brush (solvents can be used,
but the threads must be dried thoroughly).

« Sand,dirt,ice orotherdebris must be removed from the
threads priortojoining.

Lubricant

Two different lubricants are available for use with APl threaded
connections.

The standard lubricantis a Teflon-based lubricant, STARtec,
which offers excellent lubrication for ease of make up along with
optimum sealing characteristics.

Aspecialty two-part thread sealant, Hi Pro Plus, can be used on
all APl threaded connections. When cured, Hi Pro Plus becomes
asolidthread seal. The primary usage of Hi Pro Plus s for high
pressure applications orwhen field installation expertiseis
limited. Installations where Hi Pro Plus should be considered
areonall3000 psi,4” 2500 psi, 6” 1500-2000 psi and 8” 1000-
2000 psi products. HiPro Plus works best oninstallations
above 50°F (10°C). When ordering Hi Pro Plus, specification of
jobsite temperatureis required. Curing of Hi Pro Plus at low
temperatures canbe accelerated by the use of electric heat
blankets.

NOTE: STARtec lubricant or Hi Pro Plus thread sealant must be
used to maintain the warranty of Fiber Glass Systems products.

STARtec Lubricant

+ Apply lubricantevenly with a typical lube brush to both the
male and female threads (the entire base of the thread must
be coated).
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+ Thelubricant mustbekept
warm 65°F (18.3°C) in order
toapplyitevenly.

« Neverusesolventto thin
the lubricant, evenin cold
weather.

+ Agitateorstirthe lubricant
frequently to keepitfrom
balling.

Hi-Pro Plus Thread Sealant

+ Hi-Pro Plusrequires mixing
ofingredients priorto
using.

+ Usingthewooden stir
stick,scoop out all of the
contents of hardener
ComponentBintojarof
base ComponentA. Do notsplitthekit. The baseis a light-
colored paste; the hardeneris a dark paste.

+ Thoroughly mixthe two components together until a
uniform coloris achieved and the particlesin the bottom of
the containerare evenly dispersed.

+ Usethebrush provided to spread a thin, even coat of sealant
on all exposed pin and box threads, removing any excess.

« Ifthesealantisdifficultto spread, warmthejoint enough for
thesealantto spread easily. Do not overheat.

+ Thecureof HiPro Plus below temperatures of 50°F (10°C)
requires the use of electric heat blankets.

+ HiProPlus mustbe fully cured prior to hydro testing.
Joining Procedure

+ Support pipe behind the female end to allow tool
movementand leveling.

« Alignmentisveryimportantforfull thread engagement
(particularly onlarge diameter pipe).

)
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Align and support both pipes on

eitl

her side and near the wrench to ¢

keep aligned during make-up.

Supports A

Figure12

Weather nearor below freezing requires heating of the male
and female endswith a propanetorch orelectric heating
collar. Theendsshall feelwarm by touch to the back of your
hand.

Apply lubricant.
Stab thejoint gently until full engagementis felt.
Avoid cross threading by careful alignment.

Rotate the pipe by hand.

Rotation of the pipe can be L
assisted byusingastrap |
wrench oraspinningtong.
(seeFigure 12)

Cross-threaded
connections mustbe
backed out, cleaned and
inspected fordamage.

If the threads pass the
inspection, restartthe
joining procedure.

Finaltorqueis applied using a friction wrench on the male
upsetonly and astrap wrench on the female connection
with wrenches close to connection. Astrap wrench maybe
used onthe male end also.

STARAPI threaded connection are designed to allow torque
control monitoring the joint make-up position. (Referto
Table 5 forthread standoff)

©)
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Some instances may require a handle extension on the
wrench which will reduce the required force to reach full
makeup.

The use of an abrasive powder may be needed to prevent
slippage of strap wrench on final torque.

Powertongs can be effectively used on sizes 4” (2500-3500
psi),6” (1500-2500 psi),and 8” (1000-2000 psi).

Lowering pipein trench (Roping)

Exercise caution not to over bend the pipe during the
process of lowering itinto the ditch. (See Table 3, for
Maximum Deflection).

Never allow the pipe to whip into the ditch on its own weight.
Always use straps on the pipe, Never use chains for lifting.

Construction of aside boom support cradle has proven
successful for heavy pipe supportand leveling.
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STAR Super Seal
Introduction

STAR Super Seal Line Pipe offers 5 proprietary thread types: CEN,
SP,SPH, SS, and SS-HP.

The STAR Super Seal threads arevery coarse when compared to
typicalindustry threads, such as, NPT and API 8rd threads. The
coarsethreads provide afast and reliable installation, and are
difficult to cross-thread which is extremely beneficial, especially,
forlarge diameter products. The sealis achieved by compressing
an O-ring between two mating surfaces.

Table 6

STAR Super Seal Connections

Thread Thread

Resin System Thread Pipe Size | Count Length
(TPI) (in)

CEN 2"-3" 4 4.9

SP 2"-4" 4 4.5

STAR Anhydride p— e a Ag

SPH 6" 4 6.0

SS-HP 6"-12" 2 9.0

SS 8" 2 5.0

STAR Aliphatic Amine SS 10" 2 6.2

SS 12" 2 6.9

CEN 2"-3" 4 4.9

SP 2"-4" 4 4.5

STAR Aromatic Amine SPH 4" 4 4.5

SPH 6" 4 6.0

SS-HP 6"-12" 2 9.0

Makeup Tools

« Strap wrenches are designed to provide a uniform 360°
compression on the pipe while applying the required makeup
torque.

« Strapwrenchesare required forproper makeup (Reference Table 7).
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Strap wrenches allow theinstaller to “feel” the O-ring seal
engagement. Power tool makeup provides no “feel” or
feedbackto operator and are not recommended.

« Pipe Roller/ Cradle can assist with support, alignment, and
rotation especially for large diameter pipe, typically 6” and
above.

Standard O-ring Sizes and Types
+ BunaN Nitrile 70 durometeristhe standard O-ring material.

+ Alternative elastomers are available and may be better
suited foryour specific application. i.e. Explosives
decompression, gas service, CO2, etc. Reference Table 9 for
general O-ring material guidelines.

NOTE: There are hundreds of varieties of each compound
available and are not all equivalent.

+ Itisrecommended thatextra O-rings are ordered and kept
on theinstallation site for replacement of any that are found
damaged or missing (Reference Table 8).

+ O-rings are shipped separate fromthe pipe.

+ During cold weatherinstallations, keep the O-rings and
lubricants warm.

Precautions

+ Neverusetypicalailfield pipe wrenches onfiberglass pipe. Chain
tongs may be used on high pressurefiberglassfittings only.

+ Whenusingatorchtowarmthe pipe ends, be careful notto
burn,delaminate, ordamage the pipe. Do not exceed 130°F.

+ Thestrapwrenchesshould onlybe used onthe pinupsetand
boxbuildupends.

CAUTION: Do notovertighten the connection, the O-ring will
maketheseal.
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Super Seal Makeup Tools
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Lubricant

Do notusethread compounds of any kind.

Lubricants must be protected from contamination by dirt,
sand,and debris.

Clean, white lithium grease (non-aerosolized) is recommended
forjoint makeup.

Clean hydraulicfluid, light-weight motor oil, or silicone based
lubes can also be used forjoint makeup.

Table 8
O-ring Size Chart

Super Seal .

Thread Pipe Size (in) Dash Number
2" 141

CEN
3" 152
2" 226

SP 3 236
4" 244
4" 346

SPH
6" 438
8" 369

(33 10" e
12" 453
6" 439
8" 445

SS-HP
10" 450
12" 454

Cleaningand Inspection

Eachjointmust be checked visually for shipping and/
orhandlingdamage. Shallow scratches and abrasions
are generally insignificant, butifthe pipe hascutsinthe
laminate, bruises, or fractures, it should be set aside for
replacement. If unsure whetherthe pipeis damaged,
contactaFiberGlass Systems Representative.
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Table 9

General Guildlines for O-ring Compatibility
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+ Thread protectors must be leftin place until just before
joining pipe.

+ Icewillmakethread protectorsimpossibleto remove. Heat
theends of the pipe with a propane torch to melt theice.

+ Ifanopenflameisnot permitted, methylalcohol, electric
heat blanket, ora chemical heat pack can be used to melt
theice.

+ Afterremoval of thread protectors, inspect the box, pin, and
sealing surfaces fordamage. Remove any contamination
from the box, pin, and sealing surfaces.

« Installershould ensurethat no contamination can enter the
joint prior to makeup.

« Anyforeign material at the O-ring seal can cause leakage.
Thisincludes grass, sand, lubricant, brush bristles, etc.

+ InspectO-ring makingsureitis clean with no nicks, cuts, or
gouges.

« |fthesurfaces are contaminated, clean withthe use of a
soft bristle brush and water. Do not use metal brushes or
compounds containing solvents for cleaning.

« Sand,dirt, ice, orotherdebris must be removed from the
threads priortojoining.

« Contaminationinsidethe pipe, notinthejointandseal area,
canfallinto thejointduring alignment. Keep pipe stored off
the ground with protectorsin place until ready to join.

Joining Procedure
Lubrication and O-ring Procedure

« Lightly lubricatethe female threads, male threads, O-ring
seating area,and O-ring sealing area.

« Lubricatethe O-ringand place the O-ringinto the seating
area.

Alignment

« Ifthe pipeistoo heavytohold and makeup by hand then
side-boom with nylon straps and/or piperollers /cradles
should be used to support and lift the pipe.

©)
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« Thenylonstrapsor piperollers/cradles are typically
placed around the middle of the pipe during the alignment,
insertion, and rotating operations.

« Do notuse chainsforlifting the pipe.

« Ifthepipeislightenoughto lift by hand then a plastic pipe
coneorpipejack can be used forsupportand assistance
with alignment.

« Properalignment of the two jointsis critical.
Final Makeup for CEN, SP, and SPH

+ Youshould be able to rotate the pipe by hand if proper
alignmentis achieved. For large diameter pipe, a No. 5 strap
wrench may be needed to assistin piperotation.

« Themakeup will gently slow as the O-ring compresses.

+ Atthistime,you may need to switch fromthe No. 5 strap
wrenchtoaNo. 11 strapwrench. Reference Table 7 forstrap
wrench recommendations.

+ Finalmakeupisachieved when standofffrom pin shoulder
tothefaceoftheboxisata1/4”. The CEN pinwillhave a
white mark on the thread which will be entirely covered
when final makeup is achieved.

« Donotshoulderoutthe connection.

+ Oncefinal makeupis achieved, you may back-outa1/4
rotation forfitting alignment. If more than 1/4 rotation is
required, revert to next nearestjoint.

. Ifstandoff distance exceeds.25", thenthejoint should be
disassembled and inspected fordamage ordebris and the
O-ringinspected fordamage. If no damageis observed,
repeat the makeup procedure, and ifthe problem persists,
setthejointaside fordisposition.

NOTE: CEN jointed pipe (< 500-psi) is designed for tapered and
bonded fittings. Reference Section 9 and INS1000 (Installation
Handbook for Matched Tapered Bell x Spigot Joints) for bonding
procedures.

FinalMakeup for SS

+ Sub-freezingtemperatures require the warming of the male
and female ends of the pipe.

©)
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+ Checkalignmentto prevent O-ringand/or connection
damage. Piperollers/cradles are recommended for lifting,
alignment, and pipe rotation.

+ The8”,10”,and 12” Super Seal connections are match
marked forthread engagement. Align the starterthread
markson the male and female priorto engagement.

+ Turntheconnection slowly to the right by hand until the
threads engage.

+ Themakeup will gently slow as the O-ring compresses.

+ Useofthestrapwrencheswillbecome necessary as rotation
becomesdifficult. Reference Table 7 for strap wrench
recommendations.

« Themakeup will stop abruptly.

+ Oncefinal makeupisachieved, you may back-out 1/4
rotation forfitting alignment. If more than 1/4 rotation is
required, revertto next nearestjoint.

« Installation rates and crew sizes arelisted in Table 7.
Improved rates can be achieved depending on crew and
conditions.

Final Makeup SS-HP

+ Checkalignmentto prevent O-ring and/or connection
damage. Piperollers/ cradles are recommended for lifting,
alignmentand pipe rotation.

+ Insertthe pinthreadsinto the box. Becausethethreads are
tapered, the pin may beinserted deep into the box before
thread engagement occurs.

+ Turnthe pipeslowlyto theright by hand until the
threads engage. Ensure thatthejointis aligned and not
crossthreaded.

« Continueto make the connection by hand until the joint will
notturn anymore. Rotation should be very smooth if proper
alignmentis maintained.

« Listenforrubbingorgrinding noises and, if present, recheck
alignment before additional rotation.

©)
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+ Continueto make the connection with a strap wrench until
the O-ringis compressed in the seal bore.

+ Theconnection should be made-up until the thread
standoffdistancefalls between 15/16” to 1-7/16” with a
maximum allowable thread standoff distance of 1-1/2”.

+ 800t0 1000 ft-Ib torque will be required to fully seat the
tapered pininto the tapered box.

+ Oncefinal makeupisachieved, you may back-out 1/4
rotation forfitting alignment. If more than 1/4 rotation s
required, revertto next nearestjoint.

+ Ifalongerstandoffdistanceis observed, then thejoint
should be disassembled and inspected for damage or
debrisandthe O-ringinspected fordamage. If no damageis
observed, repeat the makeup procedure, and ifthe problem
persists, set the joint aside for disposition.
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Field Hydrostatic
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Preparation



Frequency

« Field hydrostatic pressure testingis recommended on all
linesto ensure line integrity and field workmanship.

« Testingisrecommended at the followingintervals of the
installation:

- STAR high pressure line pipe - first 5,000-ft maximum.

- Fitting intensive piping projects - first 50 joints
maximum.

Preparation

+ Backfill must be sufficient to minimize pipe movement with
2-fton eitherside of the connection left exposed for joint
inspection.

« Soft pigs must be provided tofit the inside diameter of the
pipe andfittings. Pigs are used to displace the airwhen filling
the pipe with water.

+ Testequipmentshould be capable of monitoring pressure
and temperature as a function of time.

CAUTION: Test with fresh water. Gas and air are not
& recommended for prooftesting. Produced wateris not
reliable asitis often contaminated and foamy.

« Testingatfreezing or sub-freezing temperatures may
require the mixing of up to 50% methyl alcohol with the fresh
waterused for hydrostatic testing. Other additives must be
approved by FGS. Test equipment lines must also befilled
with 50% methylalcohol to prevent freezing.

Testing

+ Placetwosoft pigsintheline atthe lowerend of the lineone
behind the other. Pump the pig through the line by pushing it
with fresh water.

+ A50% methylalcohol may be mixed with water for
subfreezingtemperatures.

+ Bleedtheairatthehighestelevation of thelinesince
trapped air will become compressed during testing and will
give erroneous results.

©)
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If water appears before the pig, airmay betrappedin the
line.

Beware of water temperatures versus the line temperature.

+ Always letthe line temperature stabilize before testing.

Oncetheairisremoved, begin slowly elevating the pressure
inincrements up to 200-psi per minute.

Stop and hold the pressure at each increment for 5 minutes.
Maximum test pressureis equal to the piperating label.

CAUTION: Do not exceed the maximum rated pressure of
the lowest rated component of the system.

Do nottestat higher than rated pressure of the pipe
(pipe label) without written permission from a Fiber
Glass Systems Representative.

Typicaltestdurationsof 2to4 hours are typical.

Inspecttheline during thetest by walkingthe line and
visually inspecting for leakage, over bending, or evidence of
damage.

Variationsin ambient temperatures will cause fluctuations
in pressure over an extended test.

Contact Fiber Glass Systems priorto any pneumatic testing.

CAUTION: Do not allow uncovered or uninsulated test lines filled

with waterto freeze since the expansion of theicein the
linescandamage the pipe.

Locating a Leak

Loca

tingaleakin aline may become difficult. Techniques that

can beusedtofind leaksinclude:

Walking the line and visually inspecting for leakage.
Adding dye or odorant to the water.

Add geophones, dye, or odoragents (use mercaptan) to the
water.

Reference Section 9forrepair methods.

)
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STAR Threaded Connections

Changingoverto steel pipe from STAR threaded connections can
be accomplished in a variety of ways. Each changeover method
hasdistinct advantages depending on the pressure requirement.
Options:
+ Fiberglassflatfaced femalethreaded flangesare
recommended for transitioning to steel or other materials.

« Fiberglass API8rd change-over nipples or couplings.
Reference Section APl 8rd Change-Overs.

+ Steel API8rd change-over nipples or couplings are available
from various supply stores. Reference Section API 8rd
Change-Overs.

+ Super SealxMale NPT crossover (<500-psi).
+ SuperSealxMale API8rd (<500-psi).
+ Super SealxGroove (<500-psi).

CAUTION: Do nottest above the pressurerating of the
fitting.

API18rd Change-Overs

« Expansion: Dueto the higherexpansion rate of fiberglass
versus steel, the preferred threaded change-overis a
fiberglass maleto steel coupling.

« Thread Compatibility: Fiberglass API8rd threads are long-
formtype and vary with typical steel short-form 8rd threads.
Reference Table 10.

API 8rd Thread Removal

Somefiberglass 8rd long-form threads require removal

(using hacksaw) for proper sealing with steel 8rd short-form
connections. Most steel equipment and steel change-overs are
prepared with short-form 8rd threads. The steps priorto thread
removal are as follows:

1. Chasethesteel connection with a steel nipple.

2. Make surethe steelthreads are smooth with no burrsor
sharp edges.

)
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3. Dryfitthefiberglass to steel connection.

4. Ifthe connection seizes up premature to full engagement,
thenthesteelis probably short-form. Reference Table 11 for
thread removal from front of the fiberglass male.

Table 10
STAR API 8rd Threads vs. Steel

Thread Size API Thread Thread Make-Up I::neg::
(in) Specification Length Loss Diff.®
1.90 EUE 10rd @ 2.36 2.06 0.50
2% 2.94 2.56 0.63
27 3.25 2.88 0.63
3% EUE 8rd® 3.50 3.13 0.75
4, 3.88 3.50 0.88
5% 4.75 4.38 0.63
6% 4.25 3.88 0.75

7 OD 8rd® 4.88 4.50 0.88
8% 4.88 4.50 1.125
9% 5.13 4.75 1.375

() API Specification Standard 5B, 16th Ed., Table 8 (L* min)-
(2) API Specification Standard 5B, 16th Ed., Table 4 (L* min)-
() Fiberglass threads are longer by this length.

Table 11
STAR API 8rd Thread Removal
Thread Size | No. of Threads Thread
(in) to Cut Off Length
1.90 6
2% 5
27 6 Dry fit prior to cutting off threads.
3% 6
AT = To take full advantage of the
performance of the fiberglass thread,
5% 5 itis good practice to have the steel
6% 6 threaded connection ordered to match
7 7 the fiberglass long-form thread.

8% 9
9% 11
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STARFlanges
Fiberglass Flat Faced Flanges

« STARAPI8rd and Super Seal flat faced female threaded
flanges are availablein avariety of pressure ratings.

« Propergaskets, spacerrings, backing plates, bolt lengths,
nuts, and washers must be addressed for installation.

« Fiberglassflanges arethickerthan steelflanges, therefore,
therequired bolt lengthislonger. Reference Table 13.

Washers

« Allfiberglass flanges require washers, unless a steel backing
plateisused.

Flange Gaskets

+ Spiralwound gaskets are recommended for all fiberglass
flanges.

« ForCEN, SP,and SPH flanges, Graph-Lock gaskets (TC3125)
canbe used up through ANSI600.

+ Gaskets are purchased separately from flanges.
Steel Backing Plates

+ Requiredforhigher pressure flanges. Reference Table 13 for
steel backing plate requirements.

« Failureto use specified backing plates will void product
warranty.

+ Requireslongerboltsto accommodate extra thickness, add
1/2” persteel backing plateto bolt length.

Connectingto Raised Face Steel Flange

+ Requiresaspecial spacerringor machining off raised face
toavoid shearing or cracking the flange when bolts are
tightened.

« Specify thickness of flange raise when ordering.

+ Raised facespacerrings are required for makeup of flanges
ANSI600 and higherto steelraised face flanges.
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Torque Requirements
Table 12
Bolt Torque vs Bolt Size
Torque
.BOlF Grade 2 Grade 5
Size (in)
ftelb Nem ftelb Nem
%8 54 73 89 120
Ya 96 130 160 216
s 155 210 258 349
1 230 311 386 523
1% 324 439 544 737
1V 460 623 776 1052
1% 595 806 1006 1363
1% 795 1077 1347 1826
1% 845 1145 1100 1491
1% 1565 2121 2000 2711

1. Multiply by 0.9 for plating.
2. Regardless of bolting material, do not exceed Grade 5 torque.
3. Reference Fig. 16 for bolt torque sequence recommendation

®



Table 13

ANSI 150 Typical Flange Dimensions (in)
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Table 13

ANSI 300 Typical Flange Dimensions (in)
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Table 13

ANSI 300/600 Typical Flange Dimensions (in)
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Table 13

ANSI 600 Typical Flange Dimensions (in)
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Table 13

ANSI 900 Typical Flange Dimensions (in)
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Table 13

ANSI 900/1500 and 1500 Typical Flange Dimensions (in)
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Figure 16 - Bolt Torque Sequence

@ Spiral wound gaskets (Flexitalic®) are required in all flange joints.
(2 Spacer rings are required for make-up of ANSI 600-1500 when mated to steel raised face

flanges.
3 Steel backing plates are required.
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Field Fabrication

Special length nipples are often required to locate afitting or
flangein a certain location orto make a repair.

API18rd Threaded Nipples

There are sixmethods for fabricating a nipple or spacingout of a
fittingfor API8rd threaded products. Methods #1 and #2 go on the
body of the pipe, not requiring upset. Methods #3 - #6 take into
consideration the factthat the API8rd thread requires an upset
on the pipe body orfactory nipple stock.

1. Bellxmale8rd threaded adapters applied on the pipe body.
(Reference Table 14 and Table 16)

2. Field molded threads with ahand buildup on the pipe body.
(Reference Table 14.)

3. Field molded threads on nipple stock. (Maintains full
pressurerating of the nipple stock.)

4. Pre-fabricated factory nipples with molded threads from
nipplestock.

5. Pre-fabricated factory nipples with precision ground
threads from nipple stock.

6. Threads can be molded in thefield on existing pipe by using
the upset behind the pinthread. The upset must be long
enough for new threads and width of wrench without using
transition. Maintains full pressure rating of pipe.

Super Seal Threaded Nipples

There are two methods for fabricating a nipple or spacing out of
afitting. Method #1 goes on the body of the pipe, not requiring
upset. Method #2 requires a special length nipple from the
factory.
1. Bellxmale Super Seal threaded adapters applied onthe
pipe body. (Reference Table 16.)

2. Pre-fabricated factory nipples with Super Seal threads.

)
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Table 14

API 8rd Field Threaded Options
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Repair Methods

Therepairof Star Line Pipe primarily involves the installation
ofaflange set. The following are the repair methods and the
limitations of each method.

NOTE: The Fiber Glass Systems Field Service Representative
should never make any cutin the line during the repair. Customer
isresponsible for lock-out tag-out.

Method 1

Purchase a pre-fabricated repairjoint designed to replace a full
joint of pipe and allows room for a flange set. This method works
for API10rd and 8rd connections and for Super Seal connections.
Thisistherecommended repair method.

« Determinethelength of the jointto be replaced by
measuring the total length of the exposed pipe.

« Purchase a pre-fabricated repairjoint designed to replace
the full joint of pipe and allows room for a flange set.

« Cutthedamagedjointusingahacksaw.
« Remove both remaining ends using two strap wrenches.
+ Replacethedamaged joint with the special length repair
joint.
+ Installtheflangeset.
+ ReferenceFigure 17 and 18.
Star Aliphatic Amine Line Pipe (Figure 17)

« 1pinxpinrepairjointor2pinxpinrepairjointsplusa
coupling

« 1flangeset

Star Anhydride and Aromatic Amine Line Pipe (Figure 18)
+ 1lpinxboxrepairjoint
« lpinxpinrepairjoint

« 1flangeset

)
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Figure 18 - Method 1 Repair Joint

Figure 17 - Method 1 Repair Joint
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Method 2

If extra pipeis available, replace the damaged joint with anew
jointwhich can be shortened in the field to make room for the
flange setand a minimum length nipple.

« Cutthedamagedjointusingahacksaw.
+ Remove both remaining ends using two strap wrenches.
+ Replacewith anewjointof pipe.

+ Shortenthejointasrequiredtofittheflangesetanda
minimum length nipple.

« API10rd/8rd

+ Cutthepipeontheupsetonly.Ifthisisnotpossible, either
use nipple stock or buildup the pipe body.

« ReferenceField Fabrication of Star 10rd/8rd Threaded
Nipples.
+ Fieldthread the pipeandinstall the flange set.
« SuperSeal
+ Usebellxmale adaptersonthe pipe body.
+ Installtheflange set.

NOTE: Somefield thread options may de-rate the pressure of the
line.

Method 3

Make use of the undamaged pipe by rethreading the endsin
thefield allowing for the flange set. Reference Table 14 for field
threading options for Star 8rd connections. Reference Table

16 forreference to Super Seal bell x male adapters. Some field
thread options or bell x male adapters may de-rate the pressure
oftheline.

« Considerthelength of the damage. If the width of a set of
flanges will repairthe area, anipple (long enough to repair
thedamaged area) and a coupling will be required along
with theflange set.

©)
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Figure 20 - Method 3 Repair Joint

Figure 19 - Method 2 Repair Joint
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Cutoutthe damaged area of the pipe using a hack saw
takinginto consideration the total laying length of the parts
needed to maketherepair.

Dependingon how longthe damaged areaiis, an extrajoint
of pipe may be required.

Rethread both square cutends using proceduresin the Field
Fabrication of Pipe Upset section forfield threads or bell x
male adapters.

Install the flange set.

Option for Low Pressure Repair - CEN Connections

Bonded Flanges, Bell x Bell Sleeve Couplings, and Bell x Groove
Adapters.

Bellx groove adapters usually de-rate the line to 125 psi.

Requires Star approved taperingtool set at 1-3/4° taper
angle.

Follow bonding proceduresin the bonded threaded
adapterssection andin INS1000 (Installation Guide for
Matched Tapered Bell x Spigot Joints).

Limited pressure ratings which depend on the type of fitting
thatis used to make the repair.

Bonded Saddle Patch

Bonded saddle patches are not considered permanent
repairs and they cannot be applied over awet surface.

Table 15 shows the maximum pressure that a bonded
saddle should be attempted.

Table 15
Max Pressure for Bonded Saddle Patches
Pipe Size (in) 1%-2 2-3
Maximum Pressure Rating (psi) 450 300

)
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+ Patchlength-Alength of good pipeis cutand split
longitudinally for 180° of circumferential coverage and long
enough to coverthedamaged area plus 1 foot on each side.

+ Sandtheareato be patched and theinterior of the saddle
with 40 gritsand paper; remove all the gloss or shine.

+ Sanded areas must be thoroughly cleaned of all foreign
material, oils, grease, and fingerprints. If cleaning solvent is
used, the surfaces must be thoroughly dried.

« Useaheavy coat of epoxy adhesive on both surfaces.
+ Snapthepatchinplace overthedamaged area.

+ Duringcuring hold the patchin place with several hose
clamps, spaced 6” (152 mm) along the patch.

+ Do not pressurize until fully cured. Check the hardness with
a knife blade.

+ Leavethe patchvisibleforinspection during pressure test.
Bell xMale Threaded Adapters
Selection of BellxMale Adapters

« Selectthe properbellxmale adapter by thread size and
pressureratingasshownin Table 16.

+ Toorderbellxmale adapters, use the codesin Table 16.

Table 16
8rd Bell x Male Threaded Adapter Codes

Thread | Pressure Aromatic
Size Rating Anhydride Aliphatic Amine Amine
in psi STD 15HR STD 15HR 15HR
1.90 1250 N/A R N/A N/A N/A

1500 R R R R R

1750 R R R R Q

2000 R Q R R Q

2250 R Q R Q S

2500 Q S R P N/A
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Table 16 (continued)
8rd Bell x Male Threaded Adapter Codes

Thread | Pressure Aromatic

Size Rating Anhydride Aliphatic Amine Amine

in psi STD 15HR STD 15HR 15HR

2% 750 N/A S N/A R N/A
800 N/A N/A R N/A N/A
1000 N/A S R R S
1250 S S R R S
1500 S S R R S
1750 S S R S Q
2000 S Q R Q P
2250 Q ] R p N/A
2500 Q P S N/A Q

27 750 N/A T N/A U T
800 N/A N/A u N/A N/A
1000 T T U U
1250 T T u U
1500 T T U T Q
1750 T S U S Q
2000 S Q ] Q N/A
2250 Q Q T Q N/A
2500 Q N/A R Q

3 500 N/A T U U T
750 N/A T N/A u T
800 T N/A U N/A N/A
1000 T T u u T
1250 T T U U S
1500 T S u S S
1750 T S u S Q
2000 S R S R P
2250 S Q S R S
2500 R P R Q S




Table 16 (continued)
8rd Bell x Male Threaded Adapter Codes

Thread | Pressure Aromatic
Size Rating Anhy Aliph Amine
in psi STD 15HR STD 15HR 15HR
4ve 500 T T u u T
750 N/A T N/A u T
800 T N/A U N/A N/A
1000 T T U u S
1250 T S U T R
1500 S R T R Q
1750 S R S Q p
2000 R P R ] Q
5% 500 R R R N/A N/A
750 N/A R N/A N/A R
800 R N/A R N/A N/A
1000 R R R N/A Q
1250 R Q R N/A P
1500 Q P T N/A N/A
6% 500 v v s s v
750" N/A \ N/A uw S
750" N/A s@
800* Y N/A uw N/A N/A
800* s@
1000 \ S u® T Q
1000* R@ R®@
1250 N Q T N/A
8% 500 u u s s
750 N/A U N/A R
800 u N/A S N/A N/A
1000 T S R N/A R
*Important Notice - Itisimportant to know the ID before ordering 6 5/8“ Threaded
Adapters.
'5.501D
5.931D

©)
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Table 17
O-ring Bell x Male Threaded Adapter Codes

Pressure
PipeSize | Thread | Rating Aliphatic Amine
in Type psi
8 SS 500 R
10 SS 500 R
12 SS 500 R




Application of Star 8rd Field Threads

Required Tools and Accessories

Hack saw or circular saw equipped with carbide blade.

Conventional taperingtool capable of makinga 1 ¥%°taper
(I”increase of ODin 16” of length or 1 to 16 ratio.

- Unique Tapering Tool - Model 010 (2" -6”)
- Unique Grinding Tool - Model 10-612 (2" - 127)

Epoxy kitand rubber gloves.

Electricheat collar, propane torch or chemical heat pack.

Preparation

Calculate thelength of the nipple by subtracting the laying
length (centerto center) of thefittings to be assembled and
addingtheinsertion depths (see Fittings Data Sheet) of the
nipple.

Add adhesive lubricating factorto the nipple of 1/8”to 1/4”
foreach taperto be bondedtothe nipple length previously
calculated.

Mark the pipe with awrap around.
Cutthe pipewith asaw.
Apply a 13%4° taperwith taperingtool.

Avoid overtaperingthe end of the nipple.

Example:
Fittings Taper Adhesive Nipple
Measured . . o
K Laying |+| Insertion |+ Lubricating |=| Length
Distance
Lengths Depths Factors To Cut
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Taper ToolModel 010/ Model 10-612
« Collets- (besuretoselectthe correctcollets)

- Otherthan2”-mountcollets ontool beforessliding collets
into pipe.

- Slidetoolinto pipe until pipe and the collets are flush,
collets contracted.

- Expandcolletsinthe pipe by turningtorque knob
clockwise.

- Handtightforthinwall pipe.
- Handtight - plus 1/4 turn with wrench for thick wall pipe.

NOTE: Reference the Tapering Tool’s product brochure fora
complete overview of taperinginstructions.

CAUTION:
& 1. Forall cutting and tapering, the pipe must be held
securely.

2.End of the pipe must be as straight as possible to
ensure properinsertion length.

Cutting the Taper Operation

A. Forcutting a taper, the tool must be turning clockwise -feed
the head down slowly every few turns by turning hex head
bolt clockwise.

B. Continue turning the tool and lowering the head alternately
untilthetaperlengthisreached.

C. Rotate the tapering tool until tool stops cutting to eliminate
any cutting ridge formed by the cutting blade.

D. Loosen hexhead bolt by turning counter clockwise before
looseningtorque knobto contract collets and removing the
toolfromthe pipe.

NOTE: Cut atest taper, checkingfittingto taper. Thefit should be
snugwithout clearance.

)
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Bellx Male Adapter Bonding Procedure

« Environment

The pipe surfacetemperature duringbonding should be
65°Fto 100°F (18.3°Cto 37.8°C). At highertemperatures,
shade connection fromdirect sunlight (make sure
adhesiveis “cool” when applied).

The bondingsurface must be completely dry.

Humidity during bonding must be addressed; bondingis
notrecommended on wet surfaces.

Work areas must be protected against blowing sand or
dust.

+ Surface Bonding Preparation

Thejoining surfaces must be visually examined for
cleanliness,damage, and UV degradation.

UV degradationis detected by sanding and looking for
colorchangesorloosefibers.

Refinishing by sanding or re-taperingis required if UV
degradation isdetected.

Rewarming of the bonding surfacesif the temperature
falls below 65°F (18.3°C).

+ JointCleaning

Solvents can be used to remove grease, oil, mud or
fingerprints; however, the surfaces must be completely
dry before bonding can proceed after solvent hasdried.

All prepared surfaces must be lightly sanded priorto
applyingadhesive.

+ Adhesive mixing

)

) g

Always wear rubber gloves.

Stirthe epoxy contents of the can with mixing stick to
ensure mixture of settled material. Particular attention to
stirringis required for kits which have been stored more
than 6 months. The adhesive should be smooth and free
of lumps.
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Warm the epoxy by heating the canif the temperatureis
below 80°F (26.6°C).

Pourthe entire contents of the pre-measured amine
hardenervial into the epoxy can.

Do not attemptto split a kit.

Cutthe amine hardenerinto the epoxy using a mixing
stick.

Care must be taken so thatthe amine hardeneris not
spilled (affecting the mixture).

Scrapetheinside of the cantoensurethatall epoxy is
mixed. Mixing should take at least 2 to 3 minutes.

Theworkingtime (pot life) forthoroughly mixed adhesive
varies from 30 minutes at 70°F (21.1°C) to 10 minutes at
100°F to 120°F (37.8°C t0 48.9°C).

DONOT USE THE MIXED ADHESIVEIFITISTOOHOTTO
TOUCH.

NOTE: CAB-O-SIL (WHITE POWDER) IS SUPPLIED WITH EACH
ADHESIVEKIT. DONOT USE CAB-O-SILTO THICKEN THE
ADHESIVE FORBONDED JOINTS. CAB-O-SILISONLY USED FOR
FIELDMOLDING 8RD THREADS.

« JointAssembly

Thejoints must be axially aligned.

Bondingsurfaces must be at the appropriate bonding
temperature (65°F to 100°F, 18.8°Ct0 37.8°C).

Bondingsurfaces should never be touched by fingers or
tools after cleaning.

Apply a thin layer of mixed adhesive, normally with a clean
brush, onto the bellend of the adapterfirst, then the male
end of pipe.

The adhesive coat should be 3to 10 mils (excessive
adhesive may interfere with obtaining alocked position

Slowly stab the tapered male endinto the bell end of the
adapter.



- Pushandturnthe male connection to the right until full
engagementisfelt.

- Wipe off excessive adhesive with disposable towels.

- Useofablockofwood and ahammer may be required to
achievefulllock up.

+ Heat-Assisted Curing

- Theadhesive bonded connection must be heat cured if
the temperatureisbelow 70°F (21°C).

- Theadhesive will setupin 24 hours at temperatures
above 75°F (24°C)

- Electricheatcollars orchemical cure packs are available
that generate 250°F (121°C) fora minimum of 30 minutes.

- Heatassisted curingensures that the connection has
reachedits full chemical and physical properties.

- Useapropanetorchtoassistcuring a bellx male adapter
ifasteelcoupling can be screwed onto the adapter. Only
apply the propane flame to the body of the steel coupling
toheatthejoint. Directapplication of the flameto the
fiberglass adhesive will damage the material.

« Examination/Documentation
- Eachjoint mustbevisually inspected and documented.

- Numbereach connection made and add initials of person
responsible.

- Keepinganinspection sheet per API 15TL4, Appendix Cis
good practice.

Field Molded Thread Procedure

Priorto beginning the process of making a thread the pipe must
be qualified to the diameter of the thread mold. If the pipe is not
large enough to accept the full thread, either nipple stock must be
purchased orafield upset must be fabricated to obtain product
pressurerating aslisted in Table 14. Hand buildups may de-rate
theline.
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Additional Tools and Accessories

Steelthread mold (STAR).

- Mold release agent (Trewax®) and application brush.

- Epoxythread pastekit.

Strap Wrench.
Environment

- Pipesurfacetemperature of 65°F (18.3°C) to 80°F (26.6°C).
Warm the connection if below 65°F (18.3°C).

- Thread surface shall be clean and completely dry.
- Protectsurface from blowingsand and dust.
Pipe Preparation

- Squarecutthe pipetothe properlength usinga
hacksaw or cut off saw with carbide blade, taking into
considerationthe laying length of the fittings and the
insertion depth of the thread.

- Taperthe pipe usinga conventional taperingtool with a
1-3/4° taper.

- Thetapershould coverthe entire length of the mold and
1/8” of the pipe should stick through the mold.

- Verifythe moldfitto the taper;itshould be snugwith no
movement.

- Makesurealloil, grease, mud, fingerprints, and sand are
removed with sand paper before bonding.

- Oncecleaned, the bonding area should not be touched.
Mold Preparation

- Cleanandwarm factory supplied and approved thread
molds to touch (100°F to 130°F (37.8°C to 54.4°C)).

- Aneven,smooth coat of release agent should be applied
uniformly with a soft brush to the threads and both mold
faces.

- Excessreleasing agent must be removed. There should be
novisualsigns of release agent.
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+ Thread Paste Preparation
- Alwayswear rubber gloves.

- Stirthe epoxy contents of the can with the mixing stick to
ensure mixture of settled material. Particular attention to
stirring is required for kits which have been stored more
than 6 months. Adhesive should be smooth and free of
lumps.

- Warmthe epoxy by heatingthe canifthe temperatureis
below 65°F (18.3°C).

- Pourtheentire contents of the pre-measured amine
hardenervialintothe epoxy can.

- Donotattempttosplitakit.

- Cuttheamine hardenerinto the epoxy using the mixing
stick.

- Caremustbetakensothatthe amine hardenerisnot
spilled (affecting the mixture).

- Scrapetheinside ofthe cantoensure thatall epoxyis
mixed (mixing should take at least 2 to 3 minutes).

- Theworkingtime (pot life) for thoroughly mixed adhesive
varies from 30 minutes at 70°F (21.1°C) to 10 minutes at
100°Fto 120°F (37.8°Ct048.9°C).

- DONOTUSE THE MIXED ADHESIVEIFITISTOOHOTTO
TOUCH.

- Dependingonthethread paste temperature, adjust
the paste viscosity with CAB-O-SIL (white powdery
substance) provided with the epoxy kit.

- Theconsistency of the paste should adhere to the mixing
stick.

- Makesurethe CAB-O-SIListhoroughly mixedinto the
adhesive.

+ Threading

- Fillthe thread mold with the mixed thread paste using the
mixing stick.
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- Forcethe pasteinto the thread cavity by movingitalong
thethread, in onedirection, from the small end of the
mold tothelarge.

- Coverthefullsurface of the thread. Break orremove any
air pockets presentin the thread.

- Coverthetaperedend of the pipe with approximately 1/8”
of mixed epoxy paste.

- Rollthe paste aroundthe tapered areain afashion which
assists breaking any air pockets that are present.

- Builda1/4” thick bead of paste around the smallend of
the taper.

- Usingastabbing motion, insertthe large end of the
thread mold onto thetapered pipe. Pushthe moldonina
straight, smooth fashion.

- Oncethesurfacestouch, turn the mold clockwise until
themoldislocked onto the tapered surface.

- Thoroughly clean the excess epoxy paste from the front
and rear of the mold. Excessive thread paste left on the
mold will cause difficult torque requirements for mold
removal.

+ HeatAssisted Curing
- Complete curerequires 24 hours at 75°F (23.9°C).

- Fastercuretime and optimum chemicaland physical
performance requiresthe application of heat. See Table
17.

— Thread curecan be checked at the back of the mold with
a knife blade.

- Thethread mustresist puncture.
» Mold Removal

- Tapthemold lightly all the way around using a small
hammer.

- Unscrewthe mold using a strap wrench; avoid using a
pipewrench since this type wrench can damage the mold.
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- Supportthe pipeduringthe mold removal such thatit
doesnotbecomebentdueto torque of mold removal.

- Usingametalfriction wrench ora360° padded vise for
backup during mold removalis good practice.

« Thread Inspection

- Afully cured thread should be shiny in appearance and
substantially free of voids.

- Checkthethread hardnessusing a center punchonthe
back of the threads.

- Fullquality inspection requires reference to thread visual
inspection standards.

Pre-heatthread mold

Apply pasteto pipe Stabmold onto pipe



Unscrew mold

Table 18
Feild Thread Cure

Inspectthread

Cure Methods

Required Steps

Electric Heat Collars

250°F (121.1°C) for 30 minutes.
Do not overlap.
Insulate in cold weather.

Propane Torch

Contact FGS.

Chemical Heat Blanket

Follow manufacturer’s instructions.
Caution: Wear respirators and avoid
breathing fumes.

Insulate in cold weather.

Field Fabrication of Pipe Buildup

Thefirststepisto check thefit of the pin mold on the pipe. Thisis
performed by sliding the pin mold onto the pipe. If the mold does
notslide completely on the pipe, a good fit does not exist. Pipe
surface must be sanded with an Emery cloth to prepare the




surface for the buildup of the pin. The pin buildup consists of a
special woven roving reinforcement and resin lay up on the pin to
formthethreads. Astep-by-step procedure follows.

« Cutpipesquareandto length.
+ Checkpinmold fit.
- Goodfitifitslideson completely.
- Poorfitifitdoes not completely slide onto the pipe.

- Ifpoorfitexists, the pipe surface must be sanded to
allow the mold to completely slide onto the pipe. Aslight
taperingofthe pipe surfaceis preferred and will make
iteasiertoslide the moldinto position and to squeeze
excessresin out ofthe mold.

+ Thesurface mustbe smoothed for pin buildup by sanding
with an Emery cloth. The glossy layer on the pipe surface
must be completely removed to provide a good bonding
surface. Failure to remove all glossy material will result in
apoorthread performance. Thisbonding surface must be
clean and free of any contamination by oil or other foreign
material.

+ Theepoxyadhesive must be mixed pertheinstructions for
Adhesive Mixing found in the Bell x Male Adapter Bonding
Procedure. The supplied CAB-O-SIL filler must be used for
adhesive viscosity control.

+ Theviscosity must be high enough to preventtheresin from
runningor leaking out of the mold during setup.

«+ Thewovenrovingglass strips must be thoroughly saturated
with epoxy thread paste. This glasswill beonaroll2to 4
inches wide depending on the pin diameter.

 Thesaturated glass must be carefully laid up by wrapping
around the prepared end of the pipe. Care should be taken
notto contaminate the saturated glass with foreign matter
during this process.

« Thenumberofwraps of woven roving required is dependent
on thesize differencein the pipe outside diameterand the
diameter of the required upset for the thread. Specific data
isprovidedin Table 14.
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+ Oncethebuildupislarge enough, the normalfield threading
procedure can be followed over the wet uncured upset.

NOTE: This method has shown satisfactory results; however,
itrequires an expert competence level obtained only by
special training and experience. Training by FGS Technical
Service Representativeisrequired.

1/8"

Good fit

Pipeis too large,
must be sanded.
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