GLOBAL CEMENT: KILN REPAIR
Raylin Ranck, PPC

Kiln shell section replacement and
girth gear reversal
PPC’s Raylin Ranck gives a detailed report of a recent kiln maintenance project at the
company’s De Hoek plant in Western Cape, South Africa...

I

n August 2019 during a heat up on the kiln 5 line
at PPC’s De Hoek plant in Western Cape, South
Africa, a hot spot was observed on the kiln shell
scanner. A refractory failure had occurred, leading
to shell temperatures increasing to 580°C in the area
that failed and a significant shell bulge. The kiln was
stopped and cooled down for internal inspection to
be conducted. Inspections confirmed the failure was
within a section 7m long by 3m wide. Unfortunately
it was also across the girth gear section.
Thankfully, the plant had performed a hot kiln
alignment around two months prior to the failure,
which provided a good reference. Runouts (misaligments) on the shell where the gear is mounted were
recorded over 20mm, which had a direct influence
on the total runouts on the gear. The gear rim runout
was recorded at 14mm, whereas the running condition expected runout should have been in the region
of 1mm.

Right: The new kiln section
arrives at the De Hoek plant.
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With concerns regarding accelerated wear on the
gear and pinion due to bottoming at some points and
large root clearances at others, as well as the probability of another refractory failure, a decision was taken
to replace the shell section in this area, reverse the
gear and replace the pinion. To do this PPC teamed
up with the local kiln and mill specialist Robtek.
The first task was to design the replacement section so that sourcing, procurement and fabrication
a new 4.35m diameter kiln shell section could take
place. Once the 3m wide x 30mm thick plate arrived at Robtek’s site, they were cut square, the edges
prepared, rolled, joined and rerolled. The 3m x 3m
sections could be aligned and joined to form the total
9m length that would be required. Finally, spiders
(supports) were installed inside the new shell for support during transport and installation.
The replacement project began in mid January
2020 when the new kiln section arrived by abnormal transport to the plant. 11m of refractory was
removed from inside the kiln, 1m past both ends of
the cut lines. The Robtek crew arrived on 24 January
2020. After site medicals and inductions, the team
offloaded containers, inspected its power tools, built
scaffolding and laid power lines to the work area. The
first tasks on the kiln were to remove the gear guards,
to take pre-cut reference runouts on the shell and
gear and to mark cut lines on the kiln shell. Spiders
were installed inside the remaining kiln ends to ensure no deformation could occur to the undamaged
kiln sections after cutting. Oxy-acetylene was used to
cut the shell with a specialised imported kiln cutter.
This had a torch nozzle fixed to a track-mounted machine. The track is flexible and magnetised to enable
it to bend and fit any size of kiln shell.
The girth gear comprises three segments, which
meant that the kiln had to be stopped in the ideal safe
rigging position. This left the project team with one
section at the top and two sections on the sides. Very
careful planning of upcoming tasks was crucial, as
once the gear comes off, there is no way to turn the
kiln during subsequent steps.
The brake on the barring drive was closed and the
coupling between the pinion and gearbox opened.
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The split girth gear sections were removed by taking
out the split bolts while keeping the sections together.
They were then attached to the rigging equipment
from the gear section to the crane hook. The trailing
plates were then gouged off, welded and bolted to the
kiln shell. The top section was taken off first and scaffolding was removed at both sides during the lifts of
the side sections. The side section on the pinion side
was removed last after removal of the pinion shaft
assembly.
Three large steel structural tower supports were
installed underneath the kiln shell near the cut lines.
The first tower was located near cutline one to support the remaining cantilevered section. A second
tower was installed at the feed end of the kiln, to support the other cantilevered section. A third tower was
installed for the new shell at cutline one and to help
prevent movement of the shell section being removed
during the first cut.
By the use of jacking cradles on the remaining
shell (at points where the spiders were added), the
kiln was jacked up to support its weight and cutting
could commence. After the first cut was completed,
the kiln could be jacked open approximately 100mm
by means of welded plates welded on both sides of
the cut. This gap allowed the team to safely rig up
the old section. Suitable slings were connected to the
shell and attached to the hook of a 220t mobile crane.
Once enough weight was supported by the crane, the
last cut could be made to free the shell. Strong backs
were welded on the inside of the shell over the cuts as
a precaution. These would prevent the shell section
falling in the event of a crane failure or insufficient
weight being supported by the crane. The shell section was then slowly rigged out without any issues.

With the shell section removed, access to the entire circumference of the old shell at both ends was
possible. The kiln cutting machine head was angled
to 30° enabling the welding preparation to commence
on the old shell sections. The new shell was produced
from the workshop with matching 30° preparation. The two sections formed a single V-shaped
welding site.
The new section was rigged up and, while supported by the crane, temporary erection steel
brackets were welded onto the old shell, in line with
shop fitted matching brackets. Threaded rods and
nuts were used through the brackets to keep the
shell in place during rotation, while allowing for
axial alignment adjustments to be made by correcting the shell runouts. Next up, the gear and pinion
were reinstalled in the reverse order of their removal.
The gear was temporarily seated on four large erection brackets that fitted between the shell and gear
rim. These brackets had adjustment bolts to enable
the gear to be radially and axially aligned. In order to
carry out the gear alignment, the kiln needed to turn.
This was made possible by heavy duty chains running
from the shell to the four support erection brackets.
The gear was provisionally aligned so that final alignment on the shell could begin, as the gear has to be
installed before alignment of the shell.
Initial pre-cut runouts on the shell were recorded
as 45mm (cutline 1), and 43mm at the inlet. After
three days of alignment, runouts in these areas were
brought down to 17mm (cutline 1) and 23mm (feed
end). Ideally one would like to get closer to 10mm
but attaching a new round shell section to a deformed
one was always going to pose difficulties.
Next came the welding. First a root weld by hand
was done in the V from the outside before subarc welding began. The portable sub arc welding

Above left: Daylight between
the damaged and undamaged
kiln sections after cutting.

Above: The damaged section
is removed.

Left: Dismantling the three
sections of the girth gear. View
from preheater tower.
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the opposite direction of the kiln at the same speed to
stay in the same position while welding.
After the internal welding was complete, the
surface was ground flat for refractory installation.
Third-party non-destructive testing technicians
were brought in to do magnetic particle inspection
(MPI) tests inside and outside of the weld seams.
Ultrasonic tests were performed on both sides of
both weld seams. The MPI picked up a few surface
cracks and undercuts, which were removed by grinding and the ultrasound detected no flaws in the weld.
With the welding cleared, the alignment on the
gear could continue. During provisional alignment some high spots were picked up on the gear.
This could be from deformation due to the original
refractory failure. During final alignment the team
managed to reduce the runouts to around 1.5mm radially and axially. Ideally one would like to see runouts
of 1mm radially and less than 1mm axially. After gear

Right: Working in a confined
space under the kiln.

Right: An external team
identified a few surface
cracks and undercuts,
which were removed.
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machinery was mounted on top of the kiln on scaffolding and the kiln was rotated at around 0.03rpm
to achieve a speed of 420mm/min on the circumference. Welding on each seam took around 10 hours.
Once the large single V was filled and capped on
the outside seam at both cut lines, there is sufficient
strength through the welds alone for the internal
temporary erection steel brackets to be removed.
Next, the first root weld run was gouged out, ground,
cleaned and inspected using dye penetration techniques. The inside seam was then welded with sub-arc
welding. To do this, the wheeled welding head was
placed on a track inside the kiln. It was set to move in

Right: The completed repair.
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alignment, the gear
trailing plates could
be welded to the kiln
shell. Pinion and drive
train alignment was
then carried out and,
finally, gear flinger rings
and guards were re-installed. Packing up and
site de-establishment
could begin!
The project was
completed on time and
within budget. At the
time of writing it was
anticipated that the kiln
would be restarted on
22 March 2020.

