Recovery Boiler Floor Tube Inspections

Technical Service Bulletin

Purpose

This bulletin advises recovery
boiler owners and operators of
the necessity to thoroughly clean
and inspect recovery boiler
furnace floors during each main-
tenance outage.

Problem

Recent industry-wide inspections
of recovery boilers of various
-designs have revealed isolated
cases of cracking in composite
(Type 304L/SA-210 A1) floor
tubes (Figure 1) and locally
accelerated wastage of carbon
steel pin-studded floor tubes
(Figure 2), which in some

units resulted in tube failure.

In composite tube floors, the
cracking of the stainless cladding
is random and predominantly
appears in a crazed pattern on
the crown of the tubes, adjacent
to the membranes or on the
furnace face of the membranes.
In pin-studded carbon steel
floors, wastage may be random
and can be confined to very local-
ized areas of only a few square
inches of the tube surface.

The cause of the cracking and
locally accelerated corrosion is
not entirely understood. It is
believed to be due to thermal
cycling or aggressive corrosion
attack from molten smelt in
direct contact with the tubes.
Floor tube damage has also been
associated with significant dents
in the furnace floor. Dented
tubes, as well as tubes immedi-
ately adjacent to dents, should be
thoroughly inspected.

Figure 2 Floor tube failure and associated wastage of pin-studded tubes.
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Recommendations
Composite Floor Tubes

1.

Thoroughly clean the furnace
floor to remove all smelt and
ash deposits.

2. Establish a program of regular

ultrasonic testing of the floor
tubes to detect tube wastage
and thinning. If any localized
wastage/thinning is visually
apparent, confirm with ultra-
sonic testing (specialized
equipment is required for
ultrasonic tests of composite
tubes).

3. Visually inspect the floor

tubes and membranes for
evidence of cracking. Confirm
suspected cracking with liquid
penetrant testing.

. Repair or replace tubes where
cracking is identified.*

. Repair or replace tubing
where wastage or thinning has
resulted in loss of the stainless
steel outer layer.*

. Replace refractory over the
appropriate regions of the

furnace floor before placing
the boiler back into operation.
Appropriate regions include
the floor to spout wall seal,
and the side wall to floor seals.

Carbon Steel Pin-Studded
Floor Tubes

1.

Thoroughly clean the furnace
floor to remove all refractory,
smelt and ash deposits for the
initial inspection. For subse-
quent inspections, tightly-
bonded refractory may remain
in place.

. Establish a program of regular

ultrasonic testing of the floor
tubes to detect tube wastage
and thinning.

. Visually inspect the floor

tubes for pin-stud wastage and
tube wall thinning. Look for
very localized areas of signifi-
cant pin-stud loss relative to
the floor in general. Determine
the wastage of the tube wall
on visually thinned areas
using ultrasonic testing.

4. Repair or replace pin studs
and/or tubes that have experi-
enced significant stud wastage
or thinning.*

5. Apply refractory as required to
cover the entire furnace floor
before placing the boiler back
into operation. The refractory
manufacturer's installation
and curing procedures should
be closely followed.

It is believed that damage can be
reduced by preventing molten
smelt from directly contacting
the floor tubes. Refractory or
operating techniques that main-
tain a protective layer over the
tubes should be used to minimize
damage. B&W is continuing to
investigate the causes and deter-
mine methods to prevent
damage to the floor tubes.

Support

For more information or assis-
tance in performing these inspec-
tions, contact Babcock & Wilcox
Field Service Engineering.

*If severe cracking or localized thinning is discovered, contact your local B&W Field Service Office for
assistance in developing appropriate repair procedures.
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Babcock & Wilcox Power Generation Group, Inc. is a subsidiary of

The Babcock & Wilcox Company (B&W). Established in 1867, B&W is
a world leader in providing steam generating and emissions control
equipment, nuclear operations and components, and defense program

management services.

For more information, or a complete listing of our sales and service
offices, call 1-800-BABCOCK (222-2625), send an e-mail to
info@babcock.com, or access our Web site at www.babcock.com.
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