PARAGON

Airheater Technologies

Date: October 12, 2006 Location:—

Equipment: Unit 3 - Air Preheaters OEM Contract Number: || NG

Customer PO No.: _ Invoice No._
Contact: | Phone: I

Purpose of Visit:

The purpose of this visit was to complete an inspection of the Ljungstrém air preheaters
on unit 3. The rotors were not rotated during the inspection.

Equipment: Two size 30.0-VI-62” Modular Ljungstrom Air Preheaters

Observations:

Baskets - Element:

e The element in these air preheaters is DX in the hot and intermediate layers and
NF-6 in the cold end layer.

e The element is the original element installed in the rotors when the unit was new
in 1983.

e The hot end element is loose packed DX element. It is breaking up in a manner
that is typical of DX element. The undulated sheets are breaking up into small
pieces and are coming out of the rotor. The notched and undulated sheets are also
failing, but at a slower rate. Three to six inches of depth of the undulated sheets
typically have been lost. The inner baskets, A and B baskets are in much better
shape than the outer baskets.

e The intermediate layer could not be directly inspected. There did appear to be
element damage to the element sheets that could be observed through the
damaged hot layer.

e The cold end element sheets are being eroded on the cold face of the basket. This
erosion is more severe in the outer baskets. There is ash build up in the baskets.
There is erosion damage to the basket end plates, basket bars and spider bars.
Spider bars have been cut in two in places.
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Cold end element pluggage, basket bar erosion and grating erosion

23143 Temescal Canyon Road, Suite B (888) 488-3100 Fax (951) 277-8031 www.paragonairheater.com
Page 2 of 9



PARAGGON

Airheater Technologies

Rotor Seals:

The hat end past sedswerein goodcondtion. The hot endradial seds have
made heavy contad with the sedor plates. The contad is most severe with the
outboard seds. Theradial seds sem to be the original design with no kent in the
sed led. The contad forced the sedsto be bent over the top edges of the
diaphragms. The by-pass &ds eroded through bah layers of seds at the gas sde
of the gasto air sedor plates. Attachment bolts were dso eroded.

The old end seds arein good condtionwith the exception d severa inbacard
diaphragm seds. These seds had hdes corroded through the seds at the paost.
There was some relatively minor erosion damage to the by-pass ®ds at the gas
side of the gasto air sedor plates. Radial sed badtswere eoded or missng on
several outboard seds.

Only one aial sed was inspeded becaise the rotor was not turned duing the
inspedion. The aia sed wasin goodcondtion.

Rotor Structure:

Therotors arein relatively goodcondtion. Thereis erosion damage to the mld
end grating which suppatsthe wld end element. The @osion damage, onthe top
surfaceof the grating bars, isupto 1’ deep.

The hat end floating T-bar was missng a dip on 31. This shoud bereplaced.

plates, static seals and spod seals:

The hat end sedor plates arein very goodcondtion. Thereisasdlight amourt of
erosion damage to the surfaceof the @mld end gasto air sedor plates onthe
outboard gas sde of the plates.

There ae gapsin the hat end static sed assemblies at the inbaard and ouboard
ends.

The static sed at the suppat for the le&kage control system sensor are bottomed
out.

There is erosion damage to the wld end spod nea the gasto air sedor plate.
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Static seal gap — outboard end
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Static seal bottomed out aganst the sensor support
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Cold end spod erosion damage
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L eakage Control System:
» Thegea box onthe gasto air hot end sedor plate onthe 3-1 heder was being
replacead duing the outage.
» Therewasaproblem with the ar to gas drive onthe 3-2 heder.

Housing structure:
* Thehot end ppe bradng in the gas inlet ducts have some eosion camage.
* Thebean assmbliesin the gasinlet duct that are part of the intermediate
presaure high vaume washing device ae damaged from erosion.
» There ae several misang batsin the ar inlet duct, just above the steam coil s.
* There aehdesin the gas outlet ducts below the rotors.

Hot end pipe brace eiosion damage

Bearings:
* Theoil levelsin the suppat and guide beaings were between the marks on the
dip sticks.

* Thereisash buld up onthe dip stick line onthe 3-1 guide beaing.
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Soat blowers:

* There aeretradable soot blowers on the hot and cold ends of these ar preheders.

» Thehot end Howers are located onthe center line of the gasinlet duct. Thereisa
significant amourt of erosion damage to the lance asmbly. The damageis
thinning of the top side of the lance piping. The lancehas no hdes.

* The wld end Howers are located approximately 15 degrees from the gasto air
sedor plate. These blowers have been repaired in the past. There aethree
nozzes locaed in the wld endlance The distance between the outer and midde
nozzlesis67’. The distance between the inner and middle nozzlesis37’. The
distance between the limit switches that govern the travel of the lanceis67’. The
nozzle throats are aoded.

Discusson:

The dement fallureistypicd of DX element, although most DX element fail s much
quicker. Twenty plus yeas of servicefor DX element is extremely good. DX element
typicdly failsas aresult of soot blowing. The unduated sheds breg into small pieces
which fail or blown ou of the rotor. With the unduated sheds gone, the remaining
notched sheds are much looser which makes them more susceptible to soot blower
damage. DX element was replacead with DL element very shortly after it was introduced.
DL element has the same unduations and ndchesas DX. Half of the notches onthe DX
notched shed were moved to the unduated shed to crede DL. Adding the notches
provided additional stiff nessto the unduated shed to increase itslife. DL element will
provide the same thermal performance and pesaure drop as DX element. The hot end
layer of element shoud bereplacel using DL element.

The hat intermediate layer of element has been subjeded to the same soaot blowing that
has damaged the hot end layer. | assumethat it isin similar condtion. The hot end seds
and hd end layer of element would need to be removed to replacethislayer. To
minimize future sts, the intermediate element shoud be replaced when the hot end
layer isreplaced.

The damage to the cld end element is erosion d the dement sheds by the soct blower.
The aeas of the dement shedsthat are shielded from the dired impad of the soat
blowing jet are not eroded as much as the sheds that are proteded. The basket bar
damage seansto be below the flow passagesin the @ld end element. Some sedions of
the rotor are subjeded to a greaer amourt of ash. These aeas of greder ash
concentrationwill produce greder damage. The wld end layer of element shoud be
replaced.

The hat end radial sedswea was caused by contad with ahot end sedor plate. The
heaviest wea isonthe outboard sed tab. When a drive for the legkage control system
fail swith the unit online, the sedor plate islocked in a position close to the rotor. When
the unit is brought off line, the thermal deformation d the rotor is relieved and the rotor
moves toward the sedor plate resulting in sed contad. The damage to the by-pass ®ds
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at the sedor platesisaresult of ash being purged from the rotor and forced badk into the
gasduct. The hat endradia and bypass ®ds shoud bereplaceal.

Theinbaard cold end daphragm seds and missng or damaged bdts shoud be replaced.
The @ld end by-pass gds at the edge of the gasto air sedor plate shoud be replaced.

The cause of the eosion damage to the grating barsis smilar to that of the basket bars.
Sincethe original cold end element lasted 20 pus yeas, the grating shoud be replaced.

The T-bar assembly uses clips to hdd the segments in alignment. Misalignment of the
segments can result in damage to the by-pass £ds. The missng clips shoud be
replaceal.

Gaps between the static sed and sedor plate dl ow for excessair to gasleskage. The
static seds oud berepaired.

The static sed bottoming out against the sensor suppart restrict the movement of the
sedor plate. Thisisapaossble caise for the lekage antrol system gea box failure. The
static sed shoud be modified to ensure that there is unrestricted movement of the sedor
plate.

There eosion damage to the cld end spod is caused by entrained ash being blown badk
into the gas duct. If thiserosion penetrates the spod plate, the eosionwill acceerate and
generate higher air to gas leskage. The @osion areashoud be repaired.

The eosion damage in the gasinlet duct isfairly typicd. The pipe braces sroud be
replaced and shielded. Lossof abracewill allow the housing to deform and result in
abnamal by-pass ®dswea. If theintermediate presaure high vdume washing deviceis
used, the bean shoud be repaired or replacal. Holesin the air inlet and gas outlet ducts
shoud berepaired.

Ash buld up onthe dip stick line can cause the ail in the lineto bake out in the aeaof
the build up. Thiscan crede adam in theline and povide afalse oil | evel indication.
This type of problem has resulted in a guide beaing failure. The ah shoud be removed
from theline.

Soat blowers can damage the dement very easily. The cold end Hower has atravel of
67". The spadng between the two inner nozzZlesis37’. Thisresultsin asedion d the
rotor being covered twiceduring ablowing cycle. It aso resultsin theinner 30" of the
rotor not being covered. This may partially explain why thereis a differencein the
amourt of damage to the dement sheds. The nozzles are eoded by the soot blowing
media. An eroded nazzle will produceajet that isnat parall el to the dement sheds,
damaging the dement. The soat blower lance shoud be replaced or repaired.

The hot end soaot blower lances are thinning from ash erosion. These shoud be proteded
before holes are eoded through the lancetubes.
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Reaommendations:

The hot end layer of element shoud be replaceal using DL element.

The intermediate layer of element shoud be replacel using DL el ement.

The @ld end layer of element shoud be replaced.

The hat end radial and bypass ®ds oud bereplaceal.

Theinbaard cold end daphragm seds and missng or damaged bdts $houd be

replacal. The @ld end by-pass ®ds at the alge of the gasto air sedor plate

shoud bereplacel.

The grating shoud be replaceal.

The hot end floating T-bar clip on 31 shoud be replace.

The static seds shoud be repaired at the inbcard and ouboard ends.

The static sed shoud be modified to ensure that there is unrestricted movement

of the sedor plate.

10. The gosion damage to the cld end spod shoud berepaired.

11.The pipe braces shoud be replaced and shielded.

12. The intermediate presaure high vdume washing device suppat bean shoud be
repaired o replaceal if it is used.

13.Holesin the ar inlet and gas outlet ducts $houd be repaired.

14.The ash shoud be removed from the guide beaing dip stick ail li ne.

15.The old end soat blower lance shoud be replacead or repaired.

16. The hot end soat blower lance shoud be proteded from erosion damage.

agrwnPE

©xoNO

Pictures of the damage were taken. They will be forwarded ona CD.

If there ae any questions, plesse mntad me.

Tednical ServiceManager —East: Gary C. Goetschius
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