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Reported Failure Was Unexpected and not
Confirmed Prior to Bundle Dismantle

Subject: The Erosive Power of Steam!

Tne excnanger is found in a rmajor northern paper mill

wWnlcn orocuc
ouncdle was inspe

2s raw procluct and finished goods. The
cied to cdetermine active failures

and

corrosion mechanisms.

The bundle has been reported
with failures in the past 2
months and bundle replacement
iIs expected. Due to tight time
frame constraints the bundle
would have to be put in service
for 18 months and all ques-
tionable and active tube failures
willl need to be plugged. The
exchanger operates with a 4
sister/parallel bundles and acts
as a temperator spray conden-
serr for the main waste heat
recovery boiler which supplies
steam for paper production and
in-plant electrical power produc-
tion. A temperator spray nozzle

condensate into the main steam
line to control/moderate the
steam heat characteristics. The
tubing consists of 260 U-tubes
— .625” X .049 wall X Monel 400
X 10 Foot long. The exchanger
was reported with failures dur-
ing service by flooding of the
shell side and relief valve cyc-
ling. There was no previous
inspection history as this was
the 1st internal inspection per-
formed in the bundles 36 year
history. Based on service
(Steam/Steam -Condensate) the
bundle was not expected to
have any corrosion problems
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BN SECHonGtubINGE Based o the NSPECHoN tHEUBIHERVAS

ioundrercontaint bRy wWallNless! inrther e o enesientintie

N UELENESHOI the CeEnter row! of tubes adjacentMoONHENPZSS

paniitierrplater isfiow: contains: tubes WithiFtiE ighLESINTE

B bend radius (2.625") and is in direct line with the tube side

steamiinlet piping. The steam nietrtends ie; concentrate: the
B inlet steam flow: finst towards: the passypartition; platerand

then upward threughithe tubing. Tihe detected faltre(s) was
found!in the apex ofi ther UEbend WithFisShRmeutartype failures
being noeted Which s indicativerand Consisient: With; ar over-
pressure rupture from: arthinned tuberwall> After analysis: of
the inspection datal it wasrdetermined that only: tubes ini the
first center row were found withi the severe erosion damage
andl tubes outward! from: thisk row: showed limited to no
erosion damage. The failures: are ai combination of the age
ofi the bundle, erosive qualities of steam, and tight U-bend
radius, which forces flow: reversal and concentrates the
erosion environment within the: U-bends. Failuresithat occur
at flow: changes in bethitubing and pipingsystems (elbows |
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Yis liee’s,etc.) are infmuch higher concentratientthatstraight
oW, runs. Eresion; can occur with' any: process feedranaNs
foundiin the: highest concentrationfwhen' the laminarsiiowais
disrupted. Based oni Eddy: current and’ Video; prehervistual
Linspection, the failures noted were: very: large; andrcoreet
Y operation| of the: bundle couldlnet ber attained. Tierbundles
Whiler seemingly’ insignificant' in: size: and process; CaUSEd
S many’ problems: in keeping) the: main; steam supply - aiitie
B correct limits’ and' charactefsties: Basedl onl the INSPECHoN
S yesults) there were! 7 tubes) pligoed! due tor active faillires
and/ey’ preventative plugging:WWith, the severely: eneded
wbES: removed from: service; the bundler shouldl previde
S many; years, off service and replacementcould ber heldr oji:
2 hetubes were plugged by the Magnetec usmg Pop a- plug

typeplugs.
Tubes
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View Looking through Tube

View from Straight Tube Section
to Adjacent Tubing to U-bend
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