Pipe Joining Report

Coupling System Joins Internally
Coated Pipe Without Welding

A press-on mechanical metal-to-metal interference fit is made between the
pipe and a coupling with finely machined internal serrations. This produces
a connection that exceeds specifications of the pipe itself.

nternal corrosion control is a ma-
jor concern for the pipeline
“ industry. Driving this concern are
factors such as shortened life expect-
ancies of capital goods, corrosion
byproduct damage, environmental
damage from corrosion-induced fail-
ures, lost productivity and the poten-
tial danger to health and safety of op-
erating personnel and the public.
Using internal coatings to mitigate
corrosion is a vital element in the battle
to maintain integrity of pipelines. De-
velopment of these coatings has kept
pace with industry’s needs, but atten-
tion should be focused on the method
of joining components of the pipeline
system. Usually a joint or connection is
the most likely location of failure. Con-
ventional joining methods rely heavily
on welding, which can damage internal

coatings and result in ineffective corro-
sion protection in that area.

Development
Of A Joining Method
In 1978, Shell Oil Co. wanted to
use internally coated pipe on a
project but was not satisfied with ex-
isting methods of joining it. Certain
technical criteria were established for
the connection process, including:
—No significant yielding or cold
working of pipe ends was allowed.
————— Reduction in pipe length was un-
acceptable,

.. -—Significant reduction of the inter-

nal pipe diameter was not per-
mitted.
~-Flow direction or pigging opera-
tions could not be restricted.
~-Internal coating could not be
damaged.
~-Installation time could not be
detrimentally impacted.
—The method must be cost effective.
These requirements led to the develop-
ment of a positive seal coupling system

.

(PSC) and its use on 400,000 feet of in-
ternally coated line pipe for Shell’s
project which spanned two years. The
system currently is operating and no
operational failures of the PSC have
been reported. Over the next several
years, many PSCs were placed in ser-
vice. By 1984, over 30,000 were in ser-
vice in the U.S. Today, there are over
80,000 PSCs in service with 3,000 in-
stalled in water depths up to 50 feet.

Process Description

This system offers a high-strength,
cost effective alternative to welding
and joining NPS 2-inch through 12-
inch line pipe. Although originally
developed for use with internally
coated pipe and elimination of inter-
nal girth weld coating repair, the cou-
pling system is equally suited for bare
pipe applications.

Pipe wall thickness schedules up to
160 and API SL Grades through X65
are joined quickly, require a minimum
of end preparation and require no ra-
diographic inspection. This reduces
construction time and there is no inter-
nal diameter size reduction to restrict
product flow or pigging. Also, there is
no loss of pipe length during make
up, and stress fatigue or cracking of
pipe ends is non-existent. The result is
a pipe connection that is as strong as
the specified yield strength of the pipe
itself. It has 100 percent pressure,
stress, and load capability under Pip-
ing Codes ANSI/ASME B31.1, B31.4,
B31.8, CAN/CSA-Z183 and Z184, and
complies with requirements of the
U.S. Department of Transportation
49CFR Parts 192 and 195.

Couplings are manufactured from
either mechanical tubing that is cold
drawn over mandrel or of high-
strength casing coupling grade tube
stock. Material specifications for the
tube stock have been developed and
third party testing of metallurgical
properties is required for each order.

Heart of the PSC is the use of a
press-on mechanical metal-to-metal
interference fit and a coupling with
finely machined internal serrations.
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Coated Pipe Connections
For coated pipe, the process be-  in the process.
gins during application at the coat-
ing facility. A coupling and gasket pended by a sideboom tractor and eas-
are installed on one end of the pipe. ily moved down the pipeline from one
The pipe is capped on both ends coupling insertion to the next. For ma-
and shipped to the field for pipeline  rine pipeline installations, the unit can
construction. Since no overlapping be transported on a barge. P&GJ

This controlled interference fit, of pipe ends occurs, each joint retains
combined with serrations on the in- its original length unlike bell and spigot
ternal coupling surface, produces a  joining methods which reduce pipe
connection that exceeds specifica- length, ID, and flow characteristics.
tions of the pipe itself.
Before insertion into the coupling, ends which can produce longitudinal
the outside diameter (OD) of the stress risers in the bell as a result of the
pipe ends and the inside diameter sledging process. In turn, stress risers
(ID) of the coupling are coated with  cause loss of pipe due to split ends and
a specially formulated epoxy sealant. tend to increase the likelihood of sul-
Then the pipe is hydraulically fide stress cracking and corrosion.
pressed to a pre-marked insertion
depth inside the coupling. This inser- pletely eliminated, pipelines can be
tion depth is usually one-half of the  constructed without damage to internal
coupling length and produces a coatings. Construction is done with a
complete metal-to-metal seal. Epoxy  positive seal field joining unit which
serves as a lubricant, prevents galling.  has its own hydraulic power source
during installation, and cures to form  and is completely portable. It holds in
a secondary seal around the pipe place the pipe end that is to be inserted
ends and ID area of the coupling. A and then presses the pipe end into the
shaped seal ring gasket also can be coupling with hydraulic rams and
used between pipe ends to form a clamping slips. True alignment during
redundant seal in the connection.

These methods also cold work pipe

Since the need for welding is com-

insertion and strong, lasting connec-
tions are assured by the design of both
pipe slips and coupling backups used

The field joining unit can be sus-

DON'T
BURY A
MISTAKE

When installing
underground steel mains
specify FRP Type #120 m
Insulation Spacers for
preventing and/or

correcting contact shorfs.

Thousands of dollars are spent on anodes to cathodically protect your
mains. Why let contact shorts jeopardize the investment, specify:

FRP Type #120 ™ INSULATION SPACERS.

Locating and correcting just one contact short is an extremely expensive

proposition. Prevent this expense and waste of time by specifying FRP

INSULATION SPACERS (LILYPADS).

* FRP Spacers are made of a fiberglass reinforced plastic material, which is far
superior 1o other plastics (PVC, polyethylene, etc.).

* Many limes the compressive strength of other non-conductive materials. This is
critical because of the point loading nature of contact shorts.

* Represents a fraction of the total cost for locating the correcting contact shorls.
« Available from stock in any quantity ‘
* Will not “cold flow" like PVC, polyethylene or neoprene.
* Ideal for relrofitting, maintenance or new construction.
Send for our complete Products Catalog
GLAS MESH CO.

P.O. Box 39 * West Chester, PA 19381

(610) 696-9222 * FAX # (610) 344-7519
: GMFPGJ94

"Qwitzer

Difference

B
o AESTHETICALLY APPEALING |
o MAINTENANCE FREE |

o CORROSION PROOF |

* HIGH STRENGTH COMPOSITE
o COMPETITIVELY PRICED

9000 SERIES ENCLOSURES FOR: METERS
& REGULATORS, PUMPS, SEPARATORS, SCADA

* Seamless One Piece Walls * Rigid, OSHA Standard Door
* Unigue Matte-Textured Finish * 150 MPH Wind Load

* Molded in Colors *40Ib + Snow Load
« Full 8 ft. Height * Engineering Assistance
» Arched One Piece Roof + 100 Years of Experience

CAREFREE ENCLOSURES BUILT TO WITHSTAND THE TESTS OF TIME
5700 WALNUT STREET, RICHMOND, IL 60071 ~ PH. 815.678.2222 FAX 815.678.2209
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