* SOLE+MATES™

Welded reinforcing and pressure conltaining sleeves

PLIDCO®Sole+Mates™ are designed to reinforce non-leaking, weakened, dented or damaged pipelines. The PLIDCO® Sole+Mates™ must

fit snugly around the pipe when used for reinforcement applications. Gaps between the pipe and the slseve, often caused by dents in the
pipe, should be filled with a hard-setting grout. The sleeve must be butt-welded tongitudinally but-it s not necessary to seal-weld the
clrgumferential ends. The line can remain on-stream. Moisture should be prevented from entering the ends of the sleeve. When used for
pressure containment, the PLIDCO® Sole+Mates™ must be fully seal-welded to the pipeline in addition to the lengitudinal weld. The line may
also remain on-stream but the pressure must be a safe level according to DOT regulation 192.713.

PLIDCO® Sole+-Mates™ are fabricated in lengths of 5 or 10 feet. Back-up strips for the longitudinal butt welds are furnished with all sleeves.

PLIDCO® Sole+Mates™ conform to ASME B31.4 and B31.8 as well as US Depariment of Transportation {US DOT) requirements. Individual
company codes and safety practices should be observed, US DOT requires that population density be considered in the instalfation area for
natural and other gas pipafines {DOT section 192.5). Tables showing maximum operating pressure for PLID(:O‘a Sole-+Mates™ hy size,
materials of construgtion and ¢lass location are shown on the reverse side.

Standard hody materfals:
- ASTM A36
- ASTM A572 Gr. 50

Working together to make.
hazardous piping safer”

p|pe e@plldco com «: www plldco




5023 5400
2600 4645
2842 3692
2323 3032
1882 2595
1815
1600 2102
1430 1852
1283 1704
1180 1857
1085 1433
1005 1327
935 1238
674 1157

Class [
Sparsely Populaled
Areas d

4 2528 3066 3817 4608 3512

" . & 1788 2167 2592 3345 2483

> ] 1401 1728 2046 2658 1946

10 1139 1408 1672 2183 1582

12 969 1200 1427 1068 1346

14 886 1098 1207 1714 1231

16 780 067 1152 1514 1083

18 696 864 1030 1355 965

20 628 781 931 1297 873

22 573 712 850 1121 796

24 526 655 782 1032 73

26 487 806 725 856 676

28 453 563 673 890 620

30 423 527 630 833 £86

Class i
Fringe Areas
Around Urban Ceonters

694

Class Il|
Average Commercial
and Residential

Areas

Class IV

Densely Populated
Aroas

4 1405 1714 2009 2560 1951 2381 2¥N 556

6 983 1220 1440 1858 1379 1695 2581

8 78 960 1137 1477 1081 1333 1679 2051

10 633 783 928 1213 879 1087 1280 16684

12 538 867 793 1038 748 926 1101 1441

14 482 610 726 952 684 847 1008 1322

16 433 537 640 N 602 748 889 1168

18 387 480 572 753 537 867 795 1046

20 349 434 517 682 485 602 719 847

22 318 398 472 623 442 549 656 885

24 292 364 434 673 406 505 603 796

26 270 338 402 531 376 467 558 737

23 252 313 374 494 349 435 519 687

30 235 203 350 463 27 407 486 543

281 P=Design Pressure E = Joint Efkciency Facior
PN yExFxT t = SolasMate ¥afl Thicknass F = Clags Locatons Factor: 1 =72, 1= 6, lil= 5,1V =4

D
{D.0.T. 192.105")
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§=8pecifed Min, Yield Sirength
T = Temperature Doraling Faclor

= Soiz shiate Ouisde Diameter = Pipe OD + 24 4+ 1/8 In, {for back-up strips})

Hote: Formuzta apples to data In lable tor Glass | 1hicugh IV localions using a Joint Effiaency Faclor of 1 and

temosratura Jzss than 250°F,
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PLIDCO® SOLE+MATE™
INSTALLATION GUIDELINES

Plidco Sole+Mates, typically called full-encirclement welded split sleeves, are referenced in many
pipeline codes. As such, most pipeline companies and contractors have already written their own
installation procedures. The installation guidelines herein are not intended to override already
established procedures, but are intended as a guide to those unfamiliar with Sole+Mates. Any helpful
hints or recommendations are always appreciated from the end user so that we may incorporate them
into these guidelines, If you have any questions, or encounter any difficulties using this product,
please contact:

PLIDCO “DEPARTMENT 100" at 440-871-5700
toll free U.S. & Canada at 800-848-3333

Installation

Plidco Sole+Mates are typically used for two applications; pressure containing and non-pressure
containing.

The application is pressure containing when the Sole+Mate is installed over a known leak. For a
pressure containing application, the wall thickness of the Sole+Mate and all welds must be able to
contain the full operating pressure of the pipeline. The longitudinal weld joint formed by the two
halves of the Sole+Mate must be a full thickness butt weld. The circumferential joint formed by the
Sole+Mate welded to the pipeline must be a full thickness filiet weld.

The application is non-pressure containing if the Sole+Mates is not installed over a known leak and
the intended use is only to reinforce a damaged area of the pipe. The longitudinal weld joint formed
by the two halves of the Sole+Mate may be a full thickness butt weld. The circurnferential joint does
not have to be welded, but should be sealed with a coating to prevent ground water from penetrating
the crevice bfetween the sleeve and the pipe. If the circumferential joint is welded, the application
should be assumed to be pressure containing and all the requirements of a pressure containing
application now apply.

To properly reinforce the pipe for a non-pressure containing application, the Sole+Mate halves should
fit snugly around the pipeline. Consideration should be given to filling and re-contouring dents, flat
spois, etc., with a hard selting grout. f injection of a grout is required, vents can be added to the
Sole+Mate on request.




It is helpful to tack weld the backing strips into the bottom half of the sleeve before installing the top
half as shown in Figure 1. Various chain clamps with jackscrew or hydraulic rams are available
commercially and can provide assistance in achieving a tight, uniform fit. [t may be helpful to use
guide shims {not provided) or other tools such as screwdrivers, as shown in Figure 1, to guide the
second half over the backing strips.

The temporary use of gap blocks, as shown in Figure 2, may be helpful in maintaining an equal gap
on both sides of the sleeve while the sleeve halves are drawn together. The gap blocks may be tack
welded in place, but must be removed before the sleeve halves are welded. Due to the diameter
tolerance of the pipe, the exact size of the gap block is difficult to predict. A 0.25 inch (6 mm) block is
a reasonabile starting size.

Field Welding Instructions

Make certain there is not a combustible mixture inside the pipeline prior to welding. Completely
welding the longitudinal joints first will assist in pulling the two halves of the sleeve tightly around the
pipe. Mild steel backup strips are provided for the longitudinal welds. If the circumferential ends are
to be welded, they should be welded last.

For the longitudinal welds, use weld material that meets or exceeds the tensile strength of the
Sole+Mate. For the circumferential welds, use weld materials that meets or exceeds the tensile
strength of the Sole+Mate or pipe, which ever is greater.

Carefully control the size and shape of the circumferential fillet welds. For a pressure containing
application the circumferential fillet welds must be full thickness fillet welds. Strive for a concave
faced fillet weld, with streamlined blending into both members; avaid notches and undercuts. The
smoother and more streamlined the weld, the greater the resistance to fatigue failure. The worst
possible shape would be a heavy reinforced convex weld with an undercut. Improper weld shape can
lead to rapid fatigue failure, which can cause leakage, rupture or an explosion with attendant serious

consequences.

Welders and weld procedures should be qualified in accordance with API Standard 1104, Welding of
Pipelines and Related Facilities, Appendix B, In-Service Welding. We strongly recommend the use of
a low hydrogen welding process such as GMAW or SMAW using low hydrogen electrodes (E-XX18}
because of their high resistance to moisture pick-up and hydrogen cracking. SMAW electrodes must
be absolutely dry.

It is very important that the field welding procedure closely follow the essential variables of the
qualified procedure so that the quality of the field weld is represented by the mechanical tests
performed for the procedure qualification.

To avoid severe thermal strains and produce a ductile circumferential weld, some companies use an
overlapping back-stepping procedure. Even though the general weld progression may be from right
to left, short bead segments, 4 to 8 inches long, are deposited left to right, overlapping half the
previous welded bead. Another procedure used for the circumferential weld is buttering or surfacing
of the pipe with weld metal prior to welding the fillet root pass.
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4.0

INSTALLATION PROCEDURE FOR CLOCK SPRINGE COIE PASS METHOD

This procedure is to be used as a guideline by cerified Instaflers and Trainers for
standard Clock Spring® installations. [f questions or concemns arise, that are not clearly
answered in this Manual or Appendices, contact Clock Spring Company, LP. for

detailed information and instruclion.

4.1 Characterize the defect to determine if Clock Spring® is a suitable repair using
GRIWrap™ or an equivalent method. See Appendix B for more informalion.
The length of the defect will determine the number of Clock Spring® units
needed for the repair. Clock Springs are niominally 11.5-inches {297 mm) wide
and must overlap the defect hy 2-inches (51 mm) on each side (Figure 1). .
Mulliple units can he used side-hy-side to repair lenger defects (Appendix Q).
Figure 1
4.2 Table 1 oullines items provided in the Clock Spiing® kit and items to be
provided by the Installer. Verify that all necessary items are available,
Clock Spring® Kit installer Supplied Tools
Clock Spiing® Sleeve Safely Glasses
Starter Fad Thermometer
Filler and Activator Tarp or Covering (35 necessany}
_ Adhesive and Aclivalor Themaal Pips Wrap {as Necessary)
3-inch {76 mm) Putly Knife Marker
Jiffy Mixer Measuring Tape
Roller Handle and Sleave Eleclric Drill (Battery)
2-inch (51 mm) Brush (Qly. 2} 1-Pound (45 kg) Rubber Mallet
_Razor Knife Share A Hardness Tesler
Adhesive Tray MEK or Acelone Solvent
Wooden Alignment Blocks Rags
Adhesive Spatula 3M Adhesive
Dual Lock Tight Pad Cinch Bar and Strap
Trash Bag Spoal Feeder
1-inch {25 nim) Filament Tgpe
Table 1.
43 Prepare pipe surface for repair by removing any pipe coating, corrosion

residue, primer or adhesive, allowing 4 — 6 inches (102 — 152 mm} of prepared
pipe on each side of the area to be sleeved (Figure 2). The pipe surface
should conform to NACE # 3 standards or equivalent. Wipe the repair area with
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MEK or Acelone. More surface preparation information is contained in

Anpendix D,
if condensation exisis on the pipe surface, refer to Appendix E.

For severe weather conditions refer to Appendix F.

Figure 2

44 Dry apply 2 —~ 3 wraps of Glock Spring® sleeve arcund the defect area for
*marking” purposes (Figure 3). (An altemative Is to use any ilem {i.e. pipe
wrap, plastic slip, etc.), which will conform to the pipe.) Center the Clock
Spring® over the repair ensuiing & 2-inch (51 mm) overiap on each side of the
-defect Mark the edge of the Clock Spring®. This reference miark will be used
later in the procedure.

Fig

45 Remove the Clock Spring® dry wrap and attach the starler pad (Figure 4).
Center the starier pad within the “*marked” repair area about 4 — 6 inches {102 —
1562 mm) from the primary defect area with the “easy peel” site towards the
grouind. If condensation exists an the pipe surface refer to Appendix E. For
severe weather conditions refer to Appendix F. For deformation defects or
extensive cluster corrasion, refer to Appendix G for single wiap mold
instructions. '
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‘Figure 4

456 Ohtain the ambient and pipe surface femperatures {Figure 5). If the pipe
temperature is lass than'32°F {0°C) or greater than 100°F (33°C), contact the
Clock Spring Company, L.P, or thelr representative for spedial instructions. Use
the highest temperature obfained to deterriine appropriate rafio of activator
needed for filler and adhesive. Refer to the chart on the adhesive container or
filler lube for the proper mix ralio. Thoroughly mix the adhesive with the blue
colored activator and the filler with the orange colored aelivator until hoth
mixiures are uniform in color and without streaks (Figures 6 and 7). Mix for
approximately 2 — 2 minutes. Note that the working time has begun once the
aclivator is mixed. Appendix H contains additional detailed mixing instructions.

Figure 5

Appendix | contains additional informalion on the cleanup and disposal of
Adhesive, Filler and Aclivators. Appendix C details the storage requirements for
these materials.
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Figure 6

iglre 7

47 Using the 3-inch {76 mm) putly knife, apply filler o all voids, both edges of the
longitudinal weld and on one edge of the starter pad (for the leading edge
placement of the Clock Spring® (Figure 8). Ensure sufficient filler is applied to
provide infimate contact between the prepared pipe suriace and the Clock
Spring® sleave to be installed.

Figure §
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48  Pour mixed adhesive into the applicalion tray and, using the roller handle and

roller sleeve, apply the adhesive to the entire pipe surface to be repaired,
including the starter pad and filler material (Figura 93,

Figure 9

49 Remove the parting film {backing) from the starter pad and secure the leading
edge of the Clock Spring® sleeve to the pad. Tap the composite sleave onto
the starter pad and ensure that it is anchored firmly tothe pipe {Figure 10).
Check that the sides of the Clock Spring® are 80 fo the pipe axis and aligned
with the reference mark created in Section 4.4.

Figure 10

410 Ensure sufficient fillar material is applied o the area where the leading edge of
the Clock Spring® will be positioned {Figure 11). Filier is required fo ensure
intimate contact at the point where the first layer of the Clock Spring® overlays

the second laver.
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Figqure 11

411 Apply adhesive to the Clock Spring® outer-surface while wrapping the unit
around the pipe (Figure 12).

Figure 12

412 Conlinue applying adheslve and wrapping the Clock Spring® around the pipe
untit the “second black identifying line” appears. There are two identifying lines
“marked" on the final wraps of the Clock Spiing® sleeve. The first lina is to
alert the installer that the application of the adhesive is nearing compietion.
The second line indicates the stopping point of the adhesive applicalion. Apply
adhesive 1-inch (25 mn) beyond this point (Figure 13}).

Figure 12
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413 Carefully position the remaining portion of the Clock Spring® around the pipe
and assist the “memory matrix™ to tighten the sleeve onto the pipe. Align the
edges of the installed sleeve using the wooden blocks and a hammer (Figure

14).

Figure 14

414  Prepare to tighten the Clock Spring® sleeve by centering the dual lock pad 6 —
124nches (152 — 305 mm) from the trailing edge of the Clock Spring® {Figure

15}

gur 15

415  Secure the cinch har strap to the dual lock {Figure 16). Position the cinch bar
and apply steady pressure ('approxmﬂteiy 80— 1001, Ibs.(11 — 14 Kgm). Hold
for about one minute until excess material extrudes from the edges of the Clock

Spring® (Figure 17}.
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Figure 16

o | igure 17

416 While nﬂlntammg steady pressure, securé the Clock Spring® in posilion by
wrapping filament tape around the sleéve at least three times, approximately 1-

inch (25 mi) from each edge (Figure 18).-
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417  Performfinal alignment of the ClocK Spring® sleeve with the wocden blocks
(Figure 19).

Fiure 19 :

418 Remove the extiuded filler material from both edges of the sleave using the 3-
inch {76 mm) putly knife {Figure 20).

Figure 20

4.19  Seal both edges and traifing edge of the sleeve with the remaining adhesive
using the paintbrushes (Figure 21).
7
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Figure 1

420  Ensuwe that all edges and seams have heen sufficiently coated with adhesive
(Figure 22). Full cifre sholld ocourin approx;mately 2 hours. To verify that the
adhesive is cured, check for a minimum hardness of 40 on the Shore A scale.
The l:ompieted C]oct-c Spring® assembly is to be treated as a standard pipe
repair requiring an external coating. The Clock Spring®is U-VY sensilive.  Pipe
coatings for aboveground pipe must he opaque.

Figure 22

4,21  ltis valuable for a pipeline pperator to be able to detect prior repairs on
subsequent in-line inspections so that ime is not spent determining the
disposilion of a defect defecied and repaired during a prewous program. The
older moie traditicnal repairs are identifiable in the nﬂgnetlc flux leakage
inspection ool data but the Clock- Spring® composite fepairs are invisible to
this technology, The Clock Spring® repair can be fitted with a metaliic band to
allow detettion by Magnelic Flux Leakage inspection tools. This procedure s

outiined in Appendix P.

Simply the smartest pipeline repair decision you can make!
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