CASE STUDY

CASE STUDY
RELINED UPFLOW TUBES

OWNER:
Pulp and Paper Mill

FACILITY LOCATION:
Somewhere, ON

EQUIPMENT NAME:
Hardwood & Softwood Bleaching
Upflow Towers

CONCLUSIONS

UltraAnalytix™ inspection results showed that the thickness and
condition of the FRP in a pulp bleaching vessel were adequate to
postpone scheduled relining.

BACKGROUND

The Owner Company operated a moderately sized pulp and paper mill
located in Ontario, Canada. Chlorine dioxide is used to bleach pulp.
Chlorine dioxide is particularly corrosive and often results in loss of FRP
thickness.

The mill has two bleaching upflow towers: one for softwood pulp and
one for hardwood pulp. Both were fabricated in 1996, and have been
relined internally due to visual identification of corrosion barrier damage
by a previous Inspector. The details of the relining history were not
available to UTComp.

Both upflow towers were scheduled for relining during the October 2017
plant shutdown. UTComp was hired to inspect the upflow towers in
advance of the scheduled plant shutdown to determine whether the
work could be postponed with minimal risk to the operation.

SOLUTION

UTComp, Inc visited the client’s site to conduct UltraAnalytix™
inspection of the towers, including External Inspection and
UltraAnalytix™ data collection, and post-processing analysis. Internal
Inspection is not required for UltraAnalytix™ inspection, so system
shutdown and confined space entry was not required, and the
inspection was conducted with the plant in operation. Key outputs of the
UltraAnalytix™ analysis include FRP thickness, structural condition
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(measured as Percentage of Design Stiffness or PDS), and corrosion barrier condition. The UltraAnalytix™
inspection revealed some corrosion barrier damage but no deficiency of thickness or PDS in either upflow tower.

For the Hardwood Upflow Tower, some degradation of the structural FRP and corrosion barrier damage were
found throughout all sections inspected. Despite the confirmation of corrosion barrier damage by UltraAnalytix™
readings, the UltraAnalytix™ data revealed that the FRP retained most of its original design stiffness, and the
measured thickness at all sections met or exceeded the original thickness shown on the construction drawing.
UTComp® recommended leaving the tower in service without relining, and inspecting on an annual basis.
UltraAnalytix™ results for the Hardwood tower are summarized below in Table 1.

Table 1 - Hardwood Tower UltraAnalytix™ Inspection Results

Section Drawing Thickness|  Calculated Section Average | Corrosion Barrier Findings
(mm) Thickness (mm) PDS
Inlet Nozzle N/A 394 59% Damage detected
Bottom Cone 22.3 317 68% Damage detected
Shell at 21t 22.9 31.4 65% Damage detected
Shell at 58ft 14 14 72% Damage detected
Shell at 85ft 12.7 19.2 65% Damage detected
Down Shell at 85ft 9.9 115 56% Damage detected
Down Shell at 55ft 10.7 12.1 57% Damage detected

For the Softwood Upflow Tower, UltraAnalytix™ results revealed little to no corrosion barrier damage or
degradation of the structural layers for most sections. The measured thickness at all sections met or exceeded
the original thickness shown on the construction drawing. UTComp® recommended leaving the tower in service
without relining, and inspecting on an annual basis. UltraAnalytix™ results for the Softwood Tower are
summarized below in Table 2.

Table 2 - Softwood Tower UltraAnalytix™ Inspection Results

Section Drawing Thickness|  Calculated Section Average | Corrosion Barrier Findings
(mm) Thickness (mm) PDS

Inlet Nozzle N/A 30.2 70% Minor damage detected
Bottom Cone 22.3 26 94% No damage detected
Shell at 25ft 22.9 34.1 83% No damage detected
Shell at 65ft 12.7 15.5 81% Damage detected

Shell at 85ft 12.7 22.5 102% No damage detected
Down Shell at 85ft 9.9 10.5 58% No damage detected
Down Shell at 65ft 10.7 10.7 60% Minor damage detected
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Both Upflow Towers remained in service without relining. No signs of damage have been reported at the time of
this writing.

PHOTOS

Bottom cone of Hardwood tower
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Middle section of hardwood tower
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Middle section of Softwood tower
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Upper section of Softwood tower
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