MARMADUKE!

How ‘bout them Yanks?

Just south of Atlanta lies the sleepy little
town of Jackson, Ga. Here, venerable plan-
tation homes offer shelter from the hectic
digital world, magnolia groves offer shade
from the sweltering southern sun, and the
locals offer to cure all the ills of

society with just three words:
“Yankee go home.”

So it was with some trepida-
tion that Maxine Surfaceblow, a
young New Yorker who never
traveled anywhere without her
Bronx Bombers baseball cap,
accepted an assignment at the
Greens Ferry generating station
on the outskirts of Jackson. The
3400-MW nuclear plant was
facing a prolonged refueling
outage on one of its units
because of failing heat-
exchanger tubes, and its manag-
er had hired Max’s engineering

southern hospitality, wel-
coming her in that soft
Georgia drawl that drops
your blood pressure 20
points, and tossing
out colloquialisms
that stretch your smile.
“Ah don’t give a dang-
dilly-dang about where
y’all from,” he chuckled,
“just so long as you can help me

get this heah reactor back on-line.”
The reactor was not on-line, even
though refueling had been
completed, because 15 tubes
in a shell-and-tube heat
exchanger had to be plugged.
In many powerplants, this is a
relatively easy task because
both ends of the tubes can be
accessed through one of the
heat-exchanger heads. But
these tubes were in the resid-
ual-heat-removal system.
Greens Ferry, like many
nuclear plants, features a
floating-head heat exchanger
in this system, which usually
means that both heads have to
be removed, thus making tube

northern roots might be received

as she greeted the station manager, "
especially when he eyeballed her
Yankees cap.

But Jeb Turner displayed traditional

firm, Surfaceblow & Associ-
ates, to oversee the repairs. She
was a bit worried about how her

“If you wanna keep your reactor off-line another week, it's okay with
me,” Max told the station manager. “But | can plug these tubes and
have your operators pullin’ rods in 24 hours!”

plugging more difficult and
time-consuming.
Jeb escorted the visiting
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engineer through the nuclear station’s pro-
fusion of safety and security procedures,
then discussed the repairs with her as they
walked toward the maintenance shop. “We
ran some eddy-current tests at the start of
this refueling outage,” he explained, “and
identified these 15 problem tubes.”

“Leakers?” she asked.

“Goodness no!” he exclaimed, reacting
as if Max had just uttered an obscenity
inside St. Patrick’s Cathedral. “Around
heah, we don’t let things get to that point.”
Her host gently explained that eddy-cur-
rent and other predictive-maintenance tests
are performed religiously to track the con-
dition of all heat-exchanger tubes. Slow,
ongoing corrosion in these particular tubes
had been monitored for some time, and the
problem was being attacked now because
wall loss had reached 80%—still long
before any leaks appeared.

As they surveyed drawings of the heat
exchanger, Max and Jeb discussed the var-
ious repair options available to them. Sta-
tion engineers had considered hammering
in tapered pins, probably the least expen-
sive option, but rejected that because the
method often causes damage to adjacent
tubes—especially when beefy, tattooed
mechanics are wielding the hammers.

They also explored an option called
explosive plugging, but Jeb dismissed that
one simply because of the name. “Kin you
imagine the rumors them newspaper boys
would spread if they found out we were
using explosives in a nuclear plant?” he
said, his customary grin momentarily turn-
ing to a grimace. Like most people work-
ing in the nuclear field, Jeb had run up
against more than a little bias and igno-
rance from mainstream journalists.

In the end, the Greens Ferry team decid-
ed to use welded plugs. This is generally
regarded as the most reliable tube-plug-
ging method, but it would also be the most
expensive and time-consuming. At a
nuclear station, it would likely produce the
most radiation exposure to personnel. For
starters, both heads of the heat exchanger
would have to be removed—a lengthy
process by itself. To get a leak-tight seal,
the component next would have to be thor-
oughly cleaned and then a highly skilled
welder would have to meticulously install
each and every plug.

Jeb figured it would take about seven
days to complete the job. That’s why Max
was hired—to provide quality control
throughout the long process, since the sta-
tion was short on supervisory personnel
during refueling outages.

“I understand what you want from me,”
Max said with a sigh after she had listened
attentively. “But. . . are you really sure you
want to do a weld repair?”

“Sure as punkins ain’t cauliflower,”
came the cheerful reply.

The young engineer didn’t smile back.
Like her famous grandfather, Marmaduke,
Max is not known to keep quiet when she

thought repair methods could be improved
upon. And after a few seconds of silence,
she let the station manager know just what
she thought.

“If you wanna keep your reactor off-line
another week, it’s okay with me,” she said.
“But I can plug these tubes and have your
operators pullin’ control rods in 24 hours!”

She launched into a well-crafted lec-
ture, with Jeb her skeptical but eager stu-
dent, about a relatively new technology
that allows floating-head tube plugs to be
installed with incredible speed and relia-
bility. The technology, referred to as
“through-tube plugging,” hydraulically
pushes a plug through the damaged tube
to the far end, from one accessible head.
Each plug—a three-piece assembly com-
prised of a tapered pin, an internally
tapered, externally serrated ring, and a
breakaway piece—is positioned in the
rolled area of a problem tube, within the
tubesheet region.

Using a hydraulic ram, the plug’s serrat-
ed ring is held in place, Max explained,
while a center “pull rod” draws the pin
through the ring. The drawing action causes
the ring to expand until it contacts the
tube’s inner wall. The ring then slightly
deforms along its serrations to form the
seal. At a predetermined force, the tensile
strength of the breakaway piece is exceed-
ed, and the plug “pops” through the tube—
that’s why one vendor calls it “pop-a-plug.”

Jeb was sold on the technology when
the young engineer stated, “Best of all, it’s
already been proved at other US nuclear
stations for just this type of application.”

Back in the manager’s office, Max con-
tacted the pop-a-plug vendor, who quickly
arranged for a technician and all his gear to
be on the next flight to Atlanta. With some
crisp maneuvering from Jeb, written proce-
dures were revised and signed off by the
appropriate authorities, and repairs began
early the next morning.

“Jumpin’ junipers!” he shouted when
the last of the 15 tubes had been plugged
within Max’s promised time frame. Not
only had the procedure cut downtime by
six days, but radiation exposure was sliced
from the projected 10,000 millirem to
only 70.

After satisfactory hydro tests were con-
ducted, Jeb diligently turned his attention
toward his next task, reactor startup
checks, and his consultant gathered her
things to head home. Max was almost out
the door when the busy plant manager,
remembering his manners, called out to
her, “Ma’am, you are welcome back here
anytime. But there is one thing I must
insist.”

“What's that, Jeb?”

“Next time you leave that damn Yan-
kees cap at home. You heah me, Ms Sur-
faceblow?”

“I heah you,” she called out with a
laugh, “as sure as the Atlanta Braves ain’t
World Champions!” &
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P Oil's Alliance Refinery incorporates

a variety of shell and tube heat ex-

changer designs on their Louisiana
site. Many of these exchangers have a float-
ing head design, which creates some signif-
icant challenges in repairing tube leaks.
Although both ends of the tube must be
sealed, the floating head design does not in-
corporate 2 manway in the shell of the unit
to allow access to the far end of the leaking
tube. Therefore, effectively plugging leaking
tubes in the floating head units had been an
ongoing problem for BP’s maintenance de-
partment.

There are several traditional methods for
repairing leaking tubes in floating head heat
exchangers. One technique involves the
time-consuming process of disassembling the
floating head, hammering in a tapered plug,
and then reassembling the floating head. An-
other involves removing the tube bundle
from the shell before hammering in a plug,
a technique that is both time- and labor-in-
tensive and can cause additional damage to
both the tubes and tube bundle if mishan-
dled. A third technique, known as the “lead
wool ramming” technique, is carried out by
pushing a length of solid backing rod
through the tube and ramming pieces of lead
wool against the rod to form a plug at the
floating head end of the twbe. This tech-
nique is not always completely effective and
at best offers only a temporary solution.

Prior to a recent turnaround, the mainte-
nance deparrment at BP re-evaluated its heat
exchanger repair procedures and decided to
test an alternative, permanent solution for
sealing leaking tubes. Expansion Seal Tech-
nologies was contacted and the decision was
made to test the patented Petro Plug, a hy-
draulic implant which can be installed in the
far end of a leaking tube after being passed
down the length of the tube from the ac-
cessible end. The implant, seen in Figure 1,
consists of an assembly of three individual
components: a tapered pin, a serrated seal-
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Figure 1

Figure 2a

Figure 2b

Figure 2c
ing 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 through the tube. When

set, the adjustable standoff ring ensures that
the implant will be positioned within the
tube sheet region at the far end of the tube.
Once the implant and rod and tube assem-
blies are positioned within the leaking tube,
the hydraulic installation unit is attached and
actuated. As the piston of the hydraulic unit
extends, it pulls the tapered pin of the im-
plant through the ring, causing the ring to
expand radially. The swelling ring contacts
with the tube wall, and the serrations along
its outer surface are compressed against the
tube L.D., sealing the tube end. At a pre-es-
tablished hydraulic pressure, the pulling
process is stopped, the piston is retracted,
and the rod and tube assembly is unthreaded,
leaving the expanded implant within the
tube end (Figures 2a-2¢).

Sizing of the plug is important. Typically,
tubes are affixed to the tube sheets in an ex-
changer by expanding them with a tube ex-
pander. This process produces an inside
diameter at the tube sheet that is larger than
the inside diameter in the middle of the tube.
The plug therefore must be small enough to
pass through the middle of the tube, yet have
the expansion capability to seal the tube at
the tube sheet.

It is also imperative to match the mater-
ial of the implant with the tube marerial to
eliminate problems associated with galvanic
corrosion and different coefficients of ther-
mal expansion in dissimilar metals. In addi-
tion, where dissimilar metals are in conrtact,
the more noble materials will deteriorate at
an accelerated pace in comparison to the less
noble materials.

BP selected a floating head heat exchanger
in their catalytic cracker as the trial unir for
the Petro Plug. The unit had 4-inch O.D.
x 16 BWG stainless steel tubes 20 feet in
length. The tube sheets were l-inch-thick
carbon steel. A 0.730-inch diameter stain-
less steel implant was selected and installed.

With the installation a success, the
maintenance personnel were able to return
both the heat exchanger and catalytic crack-
ing unit to service two full days ahead
of schedule. Furthermore, after using the
hydraulic implant technique successfully
in several additional applications, BP’s
Alliance Refinery has incorporated the im-
plant into its overall heat exchanger main-
tenance program.

For Information Circle No. 275



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

The majority of shell and tube heat exchangers in a typical
refinery are of either a U-tube or floating head design.
When tube leaks occur in these heat exchangers, the two
types are substantially different in the time required to
repair them and return them to service. In order to repair
any exchanger, both ends of the leaking tube must be
sealed. U-tube heat exchangers allow reasonably easy
access to both ends of a leaking tube. Unfortunately, fioat-
ing head heat exchanger designs are considerably more
difficult to repair, as this design does not incorporate a man-
way in the shell of the unit which would allow access to the
far end of a leaking tube.
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Figure 2. Petro Plug hydraulic implant.
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Figure 3. Hydraulic installation tool assembly.

Repairing leaking tubes

There are several traditional methods for repairing leaking
tubes in floating head heat exchangers. One technique
involves the time consuming process of disassembling the
floating head, hammering in a tapered plug, then reassem-
bling the floating head. Another involves removing the tube
bundie from the shell before hammering in a plug, a tech-
nigue which is both time and labour intensive and can cause
additional damage to both the tubes and tube bundle if mis-
handled. A third technique, known as the ‘iead wool ram-
ming’ technigue, is carried out by pushing a length of solid
backing rod through the tube and ramming pieces of lead
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
variety of shell and tube exchanger designs on site, includ-
ing many with the floating head design, and effectively plug-
ging leaking tubes in the floating head units had been an
ongoing problem: Prior to a recent tumaround, the mainte-
nance department re-evaluated their heat exchanger repair
procedures and decided to test an altemative, permanent
solution for sealing leaking tubes. Expansion ‘Seal
Technologies, USA, were contacted and the decision was
made to test the patented Petro Flug, a hydraulic implant
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
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
through the tube, Figure 3. When set, the adjustable stand-
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
hydrauiic unit extends, it pulls the tapered pin of the implant
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Figure 4. Positioning the implant.
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Figure 5. Installation of the Petro Plug hydraulic
implant. .

through the ring causing the ring to expand radially. As the
swelling ring, contacts with the tube wall the serrations
along its outer surface are compressed against the tube ID
sealing the tube end. At a pre-established hydraulic pres-
sure the pulling process is stopped, the piston of the
hydraulic unit is retracted, and the rod and tube assembly is
unthreaded leaving the expanded implant within the tube
end, Figure 5.

BP selected a floating head heat exchanger in their cat-.

alytic cracker as the trial unit. The unit had 7/8* O0 x 16
BWG stainless steel tubes, 20 tt in length. The tubesheets
were 1" thick carbon steel. A 0.730" diameter, stainless steel
implant was selected and installed.

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
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
with the tube material to eliminate problems associated with
galvanic corrosion and different coefficients of thermal
expansion in dissimilar metals. When an exchanger is
brought up to operating’ temperature, the tubes slightly
expand: this expansion and rate of expansion is dictated by
their construction material and the corresponding coefficient
of thermal expansion. |f the plug is constructed of a ditferent
material to the tube, there is a potential for leakage between
the plug OD and the tube ID. In addition, where dissimilar
metals are in contact, the more noble material will deterio-
rate at an accelerated pace in comparison to the less noble
material,

Conclusion

The repairs to the heat exchanger at the BP site had been
the critical path item during the turnaround and the installa-
tion was a success. By utilising this sciution, maintenance
personnel were able to return both the heat exchanger and
catalytic cracking unit to service two full days ahead of
schedule.

After using the hydraulic implant technique successfully
in several additional applications, BP's Alliance Refinery
has incorporated the implant into their overall heat exchang-
er maintenance programme.

Enquiry no: 47

The Fast, Safe Way
to Seal Leaking Heat

Exchangers in Refineries and Chemical Plants
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Little Plugs,
Big Savings.

BoostiSafety; Savings; &

- Reliability; withl EST:CPI Plugs:

3 Conventional tubular heat exchanger plugs oftenfail or. eject under pressure
leading to unreliable performance and increased hazard to plant personnel. \Welded
tl&e 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 agelleak 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 customegsijinithe refining,
petrochemical and pharmaceutical industries, or contact us for'a'demonstration.

ExpansioniSeal

Technologies .

S SPECIALISTS IN . TUBE TESTING, SLEEVING,
GROUP AND PLUGGINGTECHNDLDG'Y . 8 r. -
[[\\[ o5 o‘." .”s ' T
2 iTta A

-
North America: 334 Godshall Drive, Harleysville, PA19438 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

*CPI Plugs are part of the proven Pop-A-Plug® Tube Plugging System. info@expansionseal.com * www.expansionseal.com
For higher working pressures ask about our P2 plug design.
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Little Plugs,
: Big Savings.

Serious Savings, Courtesy of
EST PERMA PLUG Condenser Plugs:

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

.L- « | switched over to EST’s Perma Plug Condenser Plugs,
'ﬁaving more than $1 million over the first six months alone.

i 1 r ! 1 Now that leaking plugs are a thing of the past, the savings

Il- - _just go'on and on. Call Expansion Seal Technologies at
3 W — gl ® s f00-355-7044 today, and find out for yourself.
|

. iy

Expansion Seal
Technologies

LEADERS IN TUBE TESTING AND PLUGGING TECHNOLOGY




A Million Dollars Saved,
And Still Plugging Away.
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Se-;ious Savings, Courtesy of
EST PERMA PLUG Condenser Plugs:
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A major midwestern 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-ef the past, the
*-saui,ng_g__just go on and on. Call Expansion Seal Technlogies

at 800/355-7044 today, and find out for yourself.

ES Expansion Seal
Technologies

LEADERS IN TUBE TESTING AND PLUGGING TECHNOLOGY
GROUP
INC

=
| : e arleysville, PA 138 W' ans e 0 o ES| @aol.c
) 00-355:7044 513-433 pe] +31 13327 566



A Million Dollars Saved,
And Still Plugging Away.
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' Serious Savmgs, Courtesy o A major midwestern US utility replaced failing-métal‘and

EST PERMA PLUG Condenser Plugs: 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.

ES Expansion Seal
Technologies
IGROUP
INC
8155 e Esersoanes | o 1 308556780




Through the Tube Plugging

in RHR Heat

Exchanger Saves in Excess of $75,000

The Browns Ferry Nuclear Power Plant,
located near Athens, AL is a three-unit plant
powered by GE/BWR reactors. Currently one
unit is in extended shutdown and the other
two units are producing approximately 2200
Mwe. This facility is owned and operated by
the Tennessee Valley Authority, and began
commercial operation in the mid 1970’s.

An RHR heat exchanger, designated RHR
Heat Exchanger 2B, was scheduled for Eddy
current testing during the U2C9 outage. The
RHR unit is a vertical, floating head design,
with SA-249 #304 Stainless Steel Tubes,
3/4” 18 BWG.

The Eddy current results showed four tubes
should be plugged, three of which had
greater than 90% wall loss and the fourth
tube was at 73% wall loss. The task of
plugging tubes in this unit was extremely
difficult using the traditional repair method.
This involved the removal of the lower head,
requiring maintenance staff to use several
layers of c-zone clothing, possible facemasks,
tents, and HEPA ventilation, due to the very
high levels of contamination. These extensive
contamination control requirements added to
the difficulty of removing the heat exchanger’s
bottom head in order to seal the tube ends.
Using the traditional method, radiation
exposure normally exceeds 5000 millirem

to complete the repair. Due to the extended
length of time this particular exchanger had
been in operation, the estimated dose was
projected at over 10,000 millirem.

Super POP-A-PLUG

An alternate technology was offered to the
Browns Ferry facility by Expansion Seal
Technologies of Harleysville, PA. This method
eliminated the need to remove the floating
head and allowed the designated tubes to
be permanently sealed from the accessible
end. By removing only the upper head of
the exchanger, there are fewer radiological
restrictions and a significant reduction in
radiation exposure.

By using the EST technology, maintenance
personnel were able to complete the repair
using only 71 millirem. The savings in man-
rem alone were in excess of $75,000.00.

Due to the difficulties associated with the
repair, a study was performed by BFN plant
personnel, comparing the possible repair
strategies and their procedures.

Plugging Options:
1. Do Not Plug

2. Perform Plugging as in Past History
(drop bottom head)

3. Through Tube Plugging—Pop-A-Plug”

4. Explosive Plugging

5. Resleeving

After the evaluation, the Pop-A-Plug method

was chosen. It offers several distinct advantages:

m Cost includes vendor person to install
plug while demonstrating method to
BFN personnel

m Cost includes purchase of equipment

m Has been successfully performed in
nuclear applications

The Best Tube Plugging System
for the 21st Century

Provides the Permanent Performance

ES Expansion Seal
Technologies

Leaders in Tube Testing and Plugging Technology

334 Godshall Drive, Harleysville, PA 19438-2008
215/513-4300 W 800/355-7044 W FAX: 215/513-4333
Web Site: www.expansionseal.com
Formenly Expando Sedl Tools. I

of Explosive or Welded
Plugs at a Fraction of
Their Cost

Proven Safe for
All High Pressure
Applications,
Super POP-A-PLUGS:
M Provide Documented
Customer Savings of
Over 70%
M Helium Leak Tight to
1 x 10" cc/sec
M Install Quickly and Easily-Unique
breakaway prevents damage to unit
W Can Be Installed by Your Staff or
Through Our Network of Certified
Installation Contractors
B Meets QA Requirements
ANSI N45.2, 10CFR50 Appendix B,
and 10CFR21
B Rated to 7000 psi

For additional information,

call 800/355-7044.
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m Demonstration at BFN was impressive
per maintenance

m Good reputation among industry contacts

® RHR temperature, pressure, and
expansion is within sealing/holding
pressure of plug

B Estimated installation time <8 hours

| Will provide assistance to complete QA
and code paperwork

How the Plug Works

The CPI/Perma plug used in this application
is based on the patented high-pressure tube
plugging system, P2 (reference proceedings
from Fourth BOP Symposium “An Improved
Plugging System for HX Tubing”), developed
by EST. The plug itself is a three-piece
assembly, consisting of the following:

m A tapered pin

B An internally tapered, externally
serrated ring

B A breakaway

In near end applications, the plug is
positioned in the rolled area of the subject
tube, within the tube sheet region. Using

an air over hydraulic tool, or manual tool,
the annealed ring is held in place, while a
center “Pull Rod”, draws the pin through the
annealed ring. As the pin is drawn through
the annealed ring, the ring expands until it
contacts the tube ID. The ring then slightly
deforms along its serrations. At a predeter-
mined force, the tensile strength of the
breakaway is exceeded in the area which
has been undercut to a specific diameter,
(depending on the size and material
construction of the plug), and the plug “pops”.
For this application, the CPI Perma Plug was
ideal. The total time to seal the four tubes
was approximately 2 hours. This compares
to a minimum of 72 continuous hours if the
repair was completed using the traditional
repair method. The estimated savings using
the EST method was over $100,000.00

(not including management costs) which
included man-rem savings of $75,000.00.
Additional Exchanger Applications

In addition to the Browns Ferry RHR Heat
Exchanger, the EST technology has been
used successfully in the following “Through
the Tube” applications.

W Turbine oil coolers

W Hydrogen coolers

B Lube oil coolers

m Chillers

This article is a summary of a paper
that was presented at EPRI BOP
Heat Exchanger NDE Symposium,
June 1998 by:

Lin Turner

Browns Ferry Nuclear Power Station
Tennessee Valley Authority
Huntsville, Alabama

Henry Brandenberger

Expansion Seal Technologies

334 Godshall Drive, Harleysville, PA 19438
For detailed information about this

project, contact Henry Brandenberger
at EST-800/355-7044.






FIELD NOTES

Do-it-yourself tube plugs
stop heat exchanger leaks

A do-it-yourself, non-explosive tube plug proved the solution to
heat exchanger leaks at South Carolina Public Service Authority’s
Winyah generating station. At the same time, the new plugs saved
up to $5000 per leakage incident.

The near-weekly heat exchanger leaks ran up downtime and
expenses. Under the old system for plugging leaking tubes in the
aging high-pressure feedwater heaters. an outside crew was called
in to install explosive plugs. The repair was adequate. but the cost
averaged $6000 per visit.

The high cost generated keen interest by mechanical maintenance
personnel to find an economical solution. If the work could be done
in-house the time spent waiting for the licensed outside crew could
be saved.

Finally. a non-explosive do-it-yourself plug supplied by Expando
Seal Tools, Inc.. Montgomeryville, Pa.. was tested. Since initial use.
about 1100 of the plugs have been inserted. Savings per incident.
according to Levon Strickland, maintenance superintendent. are in
the range of $4500 1o $5000.

Also. said Strickland, the heat exchanger is up and running 24 10
36 hours faster when the work is done by in-house mechanical
maintenance people. There is no wait for an outside crew to arrive.

The plugs use a mechanical wedge operating principle. They have
a tapered pin inside a tapered ring. The ring has 10 to 12 peripheral
serrations. As the hydraulic ram draws the pin and expands the ring.
each serration forms a seal with the tube wall. The ring is annealed
so it neither penetrates the tube wall nor deforms the tube sheet. The
plug usually can be installed in the prepared end of a tube within 135
seconds.

All tubes plugged at Winyah have been copper U-tubes for the

Hydraulic ram tool installs new tube plugs in seconds at Winyah
generating station in South Carolina.

high-pressure feedwater heaters. Plug sizes used are (0.450 to (0.490
in.: Monel plugs are used for this application. According to
Strickland. various methods of tube preparation were tried. At
Winyah, tubes are hand reamed and ends are wire brushed. The
plug is then installed by using a hydraulic ram for expansion.
Reaming is not required as part of the standard installation proce-
dure. but is necessary for excessively corroded tubes.

Of the 1100 tubes installed thus far, no more than four or five have
needed replugging. said mechanical maintenance foreman Linwood
Nesmith. In those cases. Nesmith explained. he is convinced the
cause was the installation and not the plug itself.
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Provides the
Performance
of Explosive or
Welded Tube

Plugs at Greatly

Reduced Cost

POP-A-PLUG Il features

a newly patented,
internally serrated ring
that delivers long term
stability under extreme
operating cycling. System
includes a tube prep brush
and go/no go gage.
Find the Right Gage -
Use the Matching Plug!
W Simple to Install -

o Unique breakaway

g8  contrals installation

POP-A-PLUG I

| SYSTEM
Proyen, Safe for
High Pressure
~ Appligations-

Inst8jlation

§ Leak Tight
W to 1x 10" cc/sec.
W Higher Installation
‘Expansion Range-
Cuts plug inventory
W Maximum Operating

Pressure- 7500 PS|
| For additional ES Expansion Seal
information call 1—Gnn,,, Technologies
800/355-7044, INC " Leaders in Tube Testing and Pugging Technology

215/513-4300, or
FAX: 215/513-4333

334 Godshall Drive, Harleysville, PA 19438-2008
215/5134300 ® 800/355-7044 B FAX: 215/5134333
Formen Expando Seal Tooks, nc.
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Expansion Seal Technologies
334 Godshall Drive
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Leaders in Tube Testing &
Plugging Technology





