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Fig. 5 Header bore hole cracking.

headers, and superheater inlet and intermediate headers. Any

in most electric utility and indus-
trial power generation boilers, are located outside the hostile
environment of the combustion zone. An exception is the econo-

il 1} head i oflen located 1o th raan
and is subject to unique problems associated with cycling, Boil-
ers that are held overnight in a hot standby condition without
firing can experience severe d to the ect inlet
Reader in a very short time. TRis damage is typically caused by
thermal shock.

¢ magnitude ol the thermal shock 15 a function of the tem-
perature differential between the unheated feedwater and the
inlet header. It is also a function of water flow, which is usually
large because the feedwater piping/valve train is sized for rated
boiler capacity. The thermal shock is worse near the header
feedwater inlet and rapidly decreases as flow passes into the
header and tubes. Economizer inlet headers have also experi-
enced damage associated with flow-accelerated corrosion. In
general the primary concern with most of the low temperature
headers is internal and external corrosion, especially during out

r Typical inspections of these headers consist of: \
® Visual Inspection

e Wet Fluorescent Magnetic Particle—A WFMT inspection
should be performed on welded attachments, handhole
plugs, header end plate welds, and 10% of tube to header
welds.

tion can
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As noted previously, high temperature headers on older units
were typically made of SA335P22 alloys and will eventually
need to be replaced due to reaching their end-of-life. Accurate
quantification of header life is difficult since damage is aftrib-
uted to creep fatigue and is driven by locally high stresses, tem-
peratures and cycles that are not readily measured. Software
tools have been developed under projects sponsored by EPRI.
The software BLESS™ which resulted from this work provides
for prediction of crack initiation as well as crack growth 1o pre=—
dict or quantify life. The difficulty is in accurately defining
operating parameters and material properties. Material sampling
and testing may be y to fully i the analysis
for best results. In general, based on B&W experience, analyti-
cal programs such as BLESS have been used as a tool along
with other data to help make short term decisions for headers
that have already experienced significant cracking, i.e. BLESS
can be invaluable to help make a run/repair decision. For most
projects, an attempt is not made to quantify remaining life by
analysis. From empirical expérience and re-inspection programs,
sufficient data is normally available to make decisions for life
extension projects. Economic analysis of risk and unavailabil-
ity are a key part of this process.

Attemperators

The attemperator, or desuperheater, is located in the piping
of the superheater and is used for steam temperature control,
The spray attemperator is the most common type used. In the
spray unit, high quality water is sprayed directly into the super-
heated steam flow where it vaporizes to cool the steam. The
attemperator is typically located in the piping between the pri-
mary superheater outlet header and the secondary superheater
inlet header. Steam exiting the primary header at temperatures
of 800 to 900F (427 to 482C) enters the attemperator, where
relatively cool water [300F (149C)] is sprayed into the steam
and reduces the temperature to the inlet of the secondary super-
heater. Because of the large temperature difference between the
steam and spray water, parts of the attemperator experience ther-
mal shock each time it is used. Over a period of years this leads
to thermal fatigue and eventual failure.

Condition t of the ator requires removal
of the spray nozzle assembly. The thermal stresses occurring in
the attemperator are most damaging at welds, which act as stress
concentrators. The spray head and welds on the nozzle assem-
bly are examined visually and by liquid penetrant PT to ensure
there are no cracks. With the spray head removed the liner can
be examined with a video or fiber optic probe. For larger

e Video Probe Inspection—An internal visual insp
be performed to locate internal problems.

o UTT-Should visual inspection reveal arcas of wall loss
from either corrosion or erosion, then ultrasonic thick-

\ ness data may be taken to assess header thickness.
Header Life Assessment

For low temperature headers, the life is not necessarily fi-
nite in the normal life spans of the boiler. Replacement of low
temperature headers will result from unique damage such as
thermal fatigue and cracking. Instances of damage to low tem-
perature headers are very much dependent on the specific plant
and operating history. Low temperature headers are more likely
to be replaced as part of unit upgrades or as tandem replace-
ment with other components such as wall panels.
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attemperators, it may be necessary to remove radiograph plugs
before and after the attemperator to better view the critical liner
welds,

Attemperator Life Assessment

Spray flow attemperators are critical in the condition assess-
ment program since they are in the closed loop of the super-
heater. Failures in the attemperator can lead to collateral dam-
age in the superheater leading to tube failures. If left undetec-
ted over a long period of time, attemperator failures have the
potential to lead to piping failure as a result of thermal fatigue.
In general, the attemperator is treated as a preventive mainte-
nance item. They should be periodically inspected following 10
years operation. It is prudent to maintain spares on hand for
eventual replacement of the spray head assembly.






