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Maintenance Strategy Optimisation — Brewery
Pasteuriser

Using Isograph Availability Workbench




The Obijectives

*To deliver a maintenance strategy optimization of a Canning
Pasteuriser Asset at a Brewery.

*To use the RCM and FMECA approach.
 To use Isograph Availability Workbench — RCMCost module
*To compare existing run to to failure strategy to optimised strategy.

*To quantify the value of the optimization project in terms of costs and
risks over a 10 year lifespan.
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The FMECA

*Built an AWB model

*Assets, Functions, Functional
Failures, Causes

*Populated failure data
*Populated failure effects
*Populated spares

*Populated labour

*Created corrective tasks & times

*Created PM / PdM tasks & times

-] BREWERY RUN TO FAILURE

=-{) Locations
=-{_J MBC:Modern Beer Co.
=}-{_J MBC.1:Capital City Plant
=-{_] MBC.1.1:Brewery
=-{_J MBC.1.1.1:Canning Line 1
=-{_] MBC.1.1.1.1:Pasteuriser
=-LJ MBC.1.1.1.1.1:To heat up all cans to between 61 and 63 Degrees C
=-{_J MBC.1.1.1.1.1.A:Cans heated to <61 Degrees C
{) MBC.1.1.1.1.1.A.2:Wash Pump Motor bearing seized
{1 MBC.1.1.1.1.1.A.4:Wash Pump Motor insulation failed
{_] MBC.1.1.1.1.1.A.1:Wash Pump impeller worn
! () MBC.1.1.1.1.1.A.6:Spray Nozzles blocked
-{_J MBC.1.1.1.1.1.B:Cans heated to 63 Degrees C

{7 MBC.1.1.1.1.3:To move cans from entry to exit in 4.5 to 4.75 minutes
52 MBC.1.1.1.1.3.A:Cans not moved
B () MBC.1.1.1.1.3.A.1:Main Drive Motor bearing siezed
{1 MBC.1.1.1.1.3.A.2:Main Drive Motor insulation failed
\-{J MBC.1.1.1.1.3.A.3:Main Drive Gearbox teeth stripped

{J) MBC.1.1.1.1.3.A.5:Conveyor Support Bearing(s) siezed

{7 MBC.1.1.1.1.3.A.10:Conveyor Modular Belt fractured
() MBC.1.1.1.1.3.A.7:Conveyor Sprocket worn
{1 MBC.1.1.1.1.3.A.8:Electrical Control System failed
[ MBC.1.1.1.1.3.A.9:Position encoder failed
=-{_J MBC.1.1.1.1.4:To contain all water
=-{_J MBC.1.1.1.1.4.A:Does not contain all water
..{] MBC.1.1.1.1.4.A.1:Wash Pump Mechanical Seal worn
i () MBC.1.1.1.1.4.A.2:Water Collection Tray damaged
-0 MBC.1.1.1.1.5To operate safely
=4 MBC.1.1.1.1.5.A:Does not operate safely
i () MBC.1.1.1.1.5.A.1:Electrical cables exposed
() MBC.1.1.1.1.5.A.3:Safety guards loose / missing
- MBC.1.1.1.1.5.A.4:Emergency stop failed

i.{J) MBC.1.1.1.1.1.B.1:Buffer Tank Temperature control failed

-] BREWERY RUN TO FAILURE
- Locations
i-{__J Location Types
EF
L -4 safety(s)
i -4\ St:Critical or Serious
A 52:Msjor
-4 S3:Significant
A s4Minor or Trivial
-4} Production (P)
-4\ Financial impact (F)
-4 Quaity ()
(-4) EnvironmentEnvironment (E)
-/ Spares
iy Spare1:Wash Pump Motor
&/ Spare2:Wash Pump Impeller
{/ Sparel.Temperature controller (including sensors)
&/ Spare4:Main drive motor gearbox
{4/ SpareS:Conveyor support bearing
&/ Spare&:Modular belt section (1M)
¥/ Spare7:Full modular belt
{/ Spare8:Conveyor sprocket
&/ Spare9:Position encoder
%/ Spare10:Mechanial seal
{&/ Spare11:Electrical gland set
#/ Spare12:Perspex sheet
i {& Spare13:Emergency stop button
=~ Labor
i H ET:Electrical Technician
ff‘ MT:Mechanical Technician
% O:Operator
' OEME:OEM Engineer
fp CMC:Condition Monitoring Contractor
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The FMECA

=-{_J MBC.1.1.1:Canning Line 1
=-{_] MBC.1.1.1.1:Pasteuriser
=L MBC.1.1.1.1.1:To heat up all cans to between &1 and 63 Degrees C
© @- MBC.1.1.1.1.1.A:Cans heated to <61 Degrees C
(] MBC.1.1.1.1.1.A.2:Wash Pump Motor bearing seized
() MBC.1.1.1.1.1.A.4:Wash Pump Motor insulation failed

*Optimised each failure cause (failure

{) MBC.1.1.1.1.1.A.1 Cause Properties - MBC.1.1.1.1.1.A.2 : Wash Pump Motor bearing seized ? X
mode) &8 Mec 1111104
! 2 MBC1.1.1.11BCans| General Hffects Falure Maintenance Alam Commission Redesign Notes Strategy
. i {) MBC.1.1.1.1.1.8.1 s e
*Understood whether maintenance &0 W6C.11113To moveca  Mortenance nd desgn ey -

;=0 MBC.1.1.1.1.3ACans Strategy _ Enabled Interval  Group Description
should be RTF, PM, PdM or a | DMC14413A1  [PemedMantenance | O [6760  [Notst - |Replocemolor
combination in terms of costs and Quecssisad [y,

. - MBC1414.3A5 - -
nSkS . () MBC.1.1.1.1.3.A1 Commission | ‘
-{) MBC.1.11.1.3A.7 |Redesign |
..{0) MBC.1.1.1.13.A.8
) MBC.1.1.1.1.3.A8 Interval optimization... Edit task...
-] MBC.1.1.1.1.4:To contain 8 Pradictions: 3 ‘
i =0 MBC.1.1.1.1.4 ADoes : =y e —
f_—l MBC.1.1.4.1.4.A4 Safety crtically: P
. © {0 MBC.1.1.1.1.4.A2 tinerniian cllcally: Ovsanaional beneft raiio:
=-{_] MBC.1.1.1.1.5:To operate ¢ Environmental criticality: Environmental beneli ratio:
-0 MBC.1.1.1.1.5.A:Does Failure down time: Number Ifetime failures:
{30 mBC.1.1.1.1.5.A.4 PM down time: Number Ifetime PMs:
() MBC.1.1.1.1.5.A.3 Inspection down time: Number Ifetime inspections:
{1 MBC.1.1.1.1.5.A.4 Qi mdintinal ane in TOT: Cvstintinad momncin Annt:
n Types
OK Cancel
‘ety (S) =7
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The Optimisation

*Monte Carlo simulation performed.

*Recommended PM or inspection
intervals.

*Based on lowest overall costs and/or
risks.

*AWB software also recommended RTF
when more cost effective.

5 (0 MBC.1.1.1.1 Pasteurser
3 MBC.1.1.1.1.1.To heat up ol cans to between 61 and 63 Degrees C

=) MBC.1.1.1:Canning Line 1
500 MBC.1.1.1.1.1 ACans heated to <51 Degrees C
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The Optimisation

Cause Properties - MBC.1.1.1.1.1.A.2 : Wash Pump Motor bearing seized ? b

General FEffects Failure Maintenance Alam Commission Redesign Notes Strategy

*Accepted all optimised maintenance ey e e e —
. .. rategy Enabled Interval Group Description
tasks for each individual cause. Planned Maintenance | () |8760 | Notset W
Not set B Viration moritorng & Analyss |
*Cost benefit ratio of less than 1 = a Aam | O |
saving Coneen | O |
Redesign 0 ]
* e.g. a CBR of 0.37 = 64% reduction itervaloptinizaton... Edttask...
. . Predictions: 9 ‘
*Created a mirror run to failure model to Cost: 39749 |L_Cost benefi atio:_0.371516388 ]
. . Safety criticalty: 0 Safety benefit ratio: 1
understand overall costs and risk with no Operational crticalty: 0 Operational benefit ratio: 0
proactive maintenance intervention. e e
PM down time: 3.38 Number lfetime PMs: 3.38
Analysed costs & risks over a 10 year T N e

asset life span.
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The Results — Lifetime Costs

Maintenance Strategy Comparison - 10 Year Life Costs with Risk Reduction
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Effects £49,039 £10,138
. Spares £31,478 £28,111
s Labour £3,698 £9,373
= Operational Risk 53 15
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The Results — Cumulative Costs

Project Comparison

BREWERY -
MAINT.
OPTIMISED
BREWERY
RUNTO
FAILURE

Cumulative Cost

78840 87600

Time
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Conclusion

FMECA maintenance strategy opimisation applied to one
standalone asset resulted in:

»Maintenance & Operations cost reduction of 43% over 10 years
» Operational Risk reduction of 72%
»Increased accuracy in budget predictions for labour and spares

»New, optimised maintenance strategy uploaded to CMMS
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