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TABLE 1
Minimum Recommended Length of Pipe to Remove for Repair Spool
Minimum Length of Pipe
Pipe Size to be Cut Out for Repair
4” |PS/DIPS 4-5’
6” IPS/DIPS 4-5'
8” IPS/DIPS 5’
10” IPS/DIPS 5’
12” IPS/DIPS 5
14” IPS/DIPS 5’
16” IPS/DIPS 5
18” IPS/DIPS 5’
20” IPS/DIPS 5
22” IPS/DIPS 5’
24” IPS/DIPS 6’

T
1

Figure 13 Flange Adapter Repair Spool

Electrofusion Spool Repair

This method is very similar to the Flange Adapter Spool Assembly method, but uses
different fusion technology to produce a permanent leak free connection. Instead

of butt fusing the pipe ends to flange adaptors, electrofusion couplings are used to
connect the replacement spool of pipe to the existing undamaged pipe. Consult the
electrofusion manufacturer for the detailed joining procedure to follow in making
this joint. Here are some general guidelines for follow.

Resistance wires are imbedded into the inside diameter of the electro-fusion
couplings to facilitate the fusion joining of the pipe. Fusion is accomplished by
energizing the coupling using a processor attached to the fitting. The processor
provides the proper amount of energy required to achieve a proper fusion joint.

When damage has been detected, isolate the damaged area by closing valves or
utilizing squeeze off tooling. Excavate the damage and determine the extent of the
damage. Confirm the size and DR of the pipe to be repaired. The water valve is then
shut off and the area excavated and planking installed.
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Caution: Make sure the water valve shuts the water flow off 100% with no water
flowing. Butt or Electrofusion joints cannot be made with water flowing through
the pipes.

Caution: Pipe diameter and surface condition — Before making electrofusion
coupling joints, the user must first determine that the pipe diameter and OD surface
condition are suitable for electrofusion joining. Consult the electrofusion coupling
manufacturer’s instructions for diameter and surface damage limits.

Caution: Joining by qualified persons — Large diameter electrofusion joining is
performed only by persons that have personally received training in large diameter
electrofusion from the electrofusion coupling manufacturer.

Remove the damaged section of pipe, cutting the ends as square as possible. Cut a
spool of the repair pipe to the same length as the removed section of pipe.

On pipe sizes larger than 8” or if the pipe is out of round, it is recommended that
a re-rounding tool be installed beyond the area to be scraped. This will help in the
scraping process and in the installation of the electro-fusion coupling.

Figure 14 Hydraulic Re-Rounding Clamp Installed

Figure 15 Mechanical Re-Rounding Clamp Installed
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Prepare the ends of the spool piece by removing all of the oxidized material from
the outside diameter, using a scraper tool. Do not use grinders, emery cloth or other
abrasive materials or tools, as they do not completely remove the oxidation.

Prepare each end for the full length of the electrofusion coupling.

Install the couplings completely on each end of the spool piece. Prepare the existing
pipe ends in the same manner. Position the spool and move the couplings over the
existing pipe ends to be repaired. Provide support for the couplings and the pipe and
eliminate any misalignment and stress from the repair area. Using the Electrofusion
manufacturers recommended procedures, attach the control box to the fittings and
fuse the couplings to both ends of the spool and pipe. This will result in a fully
restrained joint that does not require thrust blocks or thrust restraints.

Always follow the manufacturer’s installation instructions when installing
electrofusion fittings. When making a large diameter pipe repair, refer to the Plastics
Pipe Institute Technical Note TN-34.

ELECTRO FUSION
COUPLING (2)

EXISTING HDPE ; EXISTING HDPE —
PIPE PIPE

Figure 16 Electrofusion Repair Spool

Stiffener Installation Guidelines

When using a mechanical connection for repair that grips on the OD of the PE pipe,
it is recommended that a stiffener be added to the ID of the pipe to insure a good
connection between the coupling and the pipe. Check the pipe for toe in, which is
an inward curvature of the pipe ends due to residual stress. If it is severe, cut the
pipe back to remove it. If possible, have some means to press the stiffener into place.
Lubricant will minimize the insertion effort required. A detergent or silicone grease
is recommended.

There are two types of stiffeners available on the market. One type is a fixed diameter
stiffener that matches the ID of the pipe being repaired (see Figure 17). Caution
should be used when using fixed diameter stiffeners to be sure they are sized
properly to obtain the proper press fit in the PE pipe. These are mainly used with
smaller diameter service lines.
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Figure 17 Fixed Diameter Stiffener for PE pipe

The other type of stiffener is a split ring stiffener (see Figure 18). These are normally
made of stainless steel and provide a thin yet strong pipe wall reinforcement without
disturbing the flow characteristic of the pipe. The easy installation instructions are
shown below.

Figure 18 Split Ring Stiffener for PE pipe
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Easy Installation...

Both pipe ends being joined Insert wedge into stiffener Make sure wedges are not
require stiffeners. insert

stiffener into each pipe so that
stiffener lip touches pipe end { jq!-----

directly opposed

Fix wedge firmly in stiffener
by striking with a rubber . .
hammer. A stiffner MUST be used in each

PE pipe end. Exact SDR of PE used
is required when ordering.

Figure 19 Install Split Ring Stiffener in PE pipe

Restraint Methods

Mechanical Repair Fitting Restraint

The most common method of restraining a mechanical repair fitting is to add a back-
up flange to each pipe and electro-fuse the appropriate number of Flex Restraints to
each end of the mechanical fitting. The number of Flex Restraints fused to each end
depends on the pipe diameter (contact the fitting manufacturer for proper assembly
instructions). Once the Flex Restraints have been cooled properly, the mechanical
components such as the sleeve, glands, gaskets and bolts can be installed per the
manufacturer’s procedures to complete the restraining process.
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Slide Backup Ring and

Slide Backup Ring and Flex Restraint Devices
Flex Restraint Devices i i
on remaining pipe ends. Replace Damaged Pipe Section on remaining pipe ends.
. . with MJ Sleeve Flex Restraint Devices
Flex Restraint Devices to be Fused into position, Backup Ring

Backup Ring 1 be Fused into position.

Flex Restraint Gland

Bell MJ Sleeve

Backup Rings

Figure 20 Mechanical Repair Fitting Restraint

Mechanical Coupling Restraint

When the damage is small and a mechanical coupling will satisfy the repair, it may
need to be restrained. This is accomplished by using flex restraints (or mechanical
restraints) and back up rings on both sides of the coupling. In this situation, the
proper quantity of flex restraint couplings are electro-fused to the PE pipe on

each side of the coupling (contact the fitting manufacturer for proper assembly
instructions). Two backup rings are used with all-thread rods to restrain the
connection. Consult the restraint harness manufacturer for the proper assembly
procedure.
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Flex Restraint Device

Mechanical Coupling

Figure 21 Mechanical Coupling Restraint
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Repair Clamps

Third party damage to PE or any pipe material is always a possibility. Repairs can
be made by cutting out the damaged section of pipe and replacing the section by
use of heat fusion or mechanical fitting technology discussed earlier. Within limits,
repairs can also be made with clamp-on repair saddles as depicted in Figure 22.
Such devices do have limitations for use. They are intended only to repair locally
damaged pipe such as gouges or even punctures of the pipe wall. A clamp length of
not less than 1%4” times the nominal pipe diameter is recommended. The procedure
is basically to clean the pipe area where the clamp will be placed, and bolt the clamp
in place according to the fitting manufacturer’s instructions. As with all fittings,
limitations on use should be verified with the fitting manufacturer.

Figure 22 Mechancial Clamp-on Repair Saddle

Squeeze-off

Regardless of the joining method applied in the installation of PE pipe, it may
become necessary to shut off the flow in the system. With PE pipe materials,
squeeze-off of the pipe with specially-designed tools is a common practice for gas
applications. Use squeeze-off tools per ASTM F 1563 and follow the squeeze-off
procedures in ASTM F 1041.
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Figure 23 Squeeze-Off Tool
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