








Floating head heat
exchanger tube repair

Hank Brandenberger, Expansion Seal Technologies, USA, introduces
a hydraulic solution to the problem of repairing leaking tubes in

floating head heat exchangers.

Introduction Repairing leaking tubes
The majority of shell and tube heat exchangers in a typical There are several traditional methods for repairing leaking
refinery are of either a U-tube or floating head design. tubes in floating head heat exchangers. One technique
When tube leaks occur in these heat exchangers, the two involves the time consuming process of disassembling the
types are substantially different in the time required to floating head, hammering in a tapered plug, then reassem-
repair them and return them to service. In order to repair bling the floating head. Another involves removing the tube
any exchanger, both ends of the leaking tube must be bundle from the shell before hammering in a plug, a tech-
sealed. U-tube heat exchangers allow reasonably easy nique which is both time and labour intensive and can cause
access to both ends of a leaking tube. Unfortunately, float- additional damage to both the tubes and tube bundle if mis-
ing head heat exchanger designs are considerably more handled. A third technique, known as the 'lead wool ram-
difficult to repair, as this design does not incorporate a man- ming' technique, is carried out by pushing a length of solid
way in the shell of the unit which would allow access to the backing rod through the tube and ramming pieces of lead
far end of a leaking tube. wool against the rod to form a plug at the floating head end

of the tube, Figure 1. This technique is not always com-
pletely effective and at best offers only a temporary solution.

Hydraulic implant
BP Oil's Alliance Refinery, Louisiana, USA, incorporates a

aRFFWE LZABWOLb, /YI Cvariety of shell and tube exchanger designs on site, includ-
ing many with the floating head design, and effectively plug-

awusI RAUMIIBb )( tral~ | BC rR X Aging leaking tubes in the floating head units had been an
ongoing problem: Prior to a recent turnaround, the mainte-

=L,, nor.././i i './oi ,., ,.d m nance department re-evaluated their heat exchanger repair
=,cF ,procedures and decided to test an alternative, permanent

MyQ BAK solution for sealing leaking tubes. Expansion Seal
Technologies, USA, were contacted and the decision was
made to test the patented Petro Plug, a hydraulic implant

.._r~1._.R rAD -Nc which can be installed in the far end of a leaking tube after
being passed down the length of the tube from the accessi-
ble end. The implant, depicted in Figure 2, consists of an
assembly of three individual components, including a

Figure 1. Lead ramming technique. tapered pin, a serrated sealing ring and a pulling stud. It is
installed using an air powered hydraulic installation tool and
a series of rod and tube assemblies to pass the implant

RlINO\ , through the tube, Figure 3. When set, the adjustable stand-
~PIHN G, [PUUiC STlUD off ring ensures that the implant will be positioned within the

tubesheet region at the far end of the tube, Figure 4. Once
the implant and rod and tube assemblies are positioned
within the leaking heat exchanger tube, the hydraulic instal-
lation unit is attached and actuated, and as the piston of the
hydraulic unit extends, it pulls the tapered pin of the implant

Figure 2. Petro Plug hydraulic implant.
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Figure 3. Hydraulic installation tool assembly. Figure 4. Positioning the implant.
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Sizing of the plug is important. Typically, tubes are afixed
to the tube sheets in an exchanger by expanding them with
a tube expander. This process produces an inside diameter
at the tube sheet that is larger than the inside diameter in the

m/, /X v b/// y f middle of the tube. The plug therefore must be small enough
to pass through the middle of the tube, yet have the expan-
sion capability to seal the tube at the tube sheet.

... ... . . ... .. Petro Plugs are available in a number of different mate-
rials and it is imperative to match the material of the implant

a:|f -c- y:1 , - i -E I with the tube material to eliminate problems associated with
galvanic corrosion and different coefficients of thermal

X S ,-, ,.-,i ~ ~ expansion in dissimilar metals. When an exchanger is
Hit•& 'V////~ ~ brought up to operating temperature, the tubes slightly

9rA- R ^-expand: this expansion and rate of expansion is dictated by
.FR, njsntheir construction material and the corresponding coefficient

of thermal expansion. If the plug is constructed of a different
material to the tube, there is a potential for leakage between

------ *--* ----------- ----- _ __the plug OD and the tube ID. In addition, where dissimilar
Figure 5. Installation of the Petro Plug hydraulic metals are in contact, the more noble material will deterio-
implant. rate at an accelerated pace in comparison to the less noble

material.
through the ring causing the ring to expand radially. As the nlin
swelling ring, contacts with the tube wall the serrations ConCIUSion
along its outer surface are compressed against the tube ID The repairs to the heat exchanger at the BP site had been
sealing the tube end. At a pre-established hydraulic pres- the critical path item during the turnaround and the installa-
sure the pulling process is stopped, the piston of the tion was a success. By utilising this solution, maintenance
hydraulic unit is retracted, and the rod and tube assembly is personnel were able to return both the heat exchanger and
unthreaded leaving the expanded implant within the tube catalytic cracking unit to service two full days ahead of
end, Figure 5. schedule.

BP selected a floating head heat exchanger in their cat- After using the hydraulic implant technique successfully
alytic cracker as the trial unit. The unit had 7/8" OD x 16 in several additional applications, BPs Alliance Refinery
BWG stainless steel tubes, 20 ft in length. The tubesheets has incorporated the implant into their overall heat exchang-
were 1" thick carbon steel. A 0.730" diameter, stainless steel er maintenance programme.
implant was selected and installed. Enquiry no: 47

The Fast, Safe Way
to Seal Leaking Heat
Exchangers in Refineries and Chemical Plants
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Conventional tubular heat exchanger plugs often fail or eject under pressure
leading to unreliable performance and increased hazard to plant personnel. Welded
tube plugs are time consuming to install and are often the cause of costly rework.

EST’s CPI Plugs install hydraulically, in seconds, utilizing a controlled amount of
force. Installed plugs are leak tight and provide working pressures to 1,000 psi*

— without hot work, or damage to the tube, tube joints, or tubesheet.

CPI Plugs may be installed by your technicians or ours and are easily removable
when it is time to retube.

Cost savings? Just ask our growing list of satisfied customers in the refining,
petrochemical and pharmaceutical industries, or contact us for a demonstration.

SPECIALISTS IN TUBE TESTING, SLEEVING,
AND PLUGGING TECHNOLOGY

Little Plugs,
Big Savings.

North America:   334 Godshall Drive, Harleysville, PA 19438 USA • +1-215-513-4300 • +1-800-355-7044 • Fax: +1-215-513-4333
Europe:  Utrechthaven 11e, NL-3433PN Nieuwegein, The Netherlands • +31-30-6006180 • Fax: +31-30-600-6188

Asia:  35 Tannery Road, #11-10 Tannery Block, Ruby Industrial Complex, Singapore 347740 • +65-6745-8560 • Fax:+65-6742-8700

info@expansionseal.com • www.expansionseal.com*CPI Plugs are part of the proven Pop-A-Plug® Tube Plugging System.

  For higher working pressures ask about our P2 plug design.

Boost Safety, Savings, &
Reliability, with EST CPI Plugs.
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Little Plugs,
Big Savings.

334 Godshall Drive • Harleysville, PA  19438 • www.expansionseal.com • info@expansionseal.com
Corporate HQ: 800-355-7044 • Fax: 215-513-4333 • In Europe: +31-(0)3327-70566

Serious Savings, Courtesy of
EST PERMA PLUG Condenser Plugs:

LEADERS IN TUBE TESTING AND PLUGGING TECHNOLOGY

EST-087

From 1966 through the first quarter of 1998,
process water contamination at a major Midwestern

power plant caused 1,368.78 unplanned outage hours —
to the tune of $10.9 million in lost revenue.

More than one-third of those hours were caused by failure
of hammer-in or rubber condenser plugs. So the plant

switched over to EST’s Perma Plug Condenser Plugs,
saving more than $1 million over the first six months alone.

Now that leaking plugs are a thing of the past, the savings
just go on and on. Call Expansion Seal Technologies at

800-355-7044 today, and find out for yourself.
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A Million Dollars Saved,
And Still Plugging Away.
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Serious Savings, Courtesy of
EST PERMA PLUG Condenser Plugs:

SPECIALISTS IN TUBE TESTING AND PLUGGING TECHNOLOGY

A major midwestern US utility replaced failing metal and
rubber plugs in their main condenser with 2,500

PERMA PLUG condenser plugs, and saved a whopping
million dollars during the next six months.

Why so much? Try increased output, improved
water quality, and absolutely no additional downtime

to replace lost or leaky plugs.

Prior to the switch, they’d documented 3,500 hours of lost
production over a 30-month period — attributable to a

variety of metal and rubber plug failures.

And now that leaking plugs are a thing of the past, the
savings just go on and on. Call Expansion Seal

Technlogies today, and find out for yourself.










