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Process Overview
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-two stages of filtration
-15 primary filters in parallel with 8 secondary filters 

Our section 
of interest



Filters Batch Overview
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1.Wash: Nozzles spray condensate at 
filter leaves to clean dirt and precoat

2.Precoat: Cycle filteraid through filter 
to coat bags

3. Filter: Constant flow until reaches 
max pressure, then constant pressure -
limited to washing two filters at a time 



Previous method of washing
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1. Continuously wash filters back to back
2. Aim for each filter to be washed once a shift
3. Monitor pressure to not hit pressure limit

Some filters have more chronic problems
 ie: Scaling, bag ripped, or cloth binding

Previous method of renewal

Each filter was scheduled for a full renewal once a year
with acid washing per operator judgement or during outages



Problems with washing method

7

1. Washing some filters that did not need washing
 (~30% more precoat usage)

2.  Waiting to wash some filters that needed immediate washing
  (10% OEE Loss reduction)

3.  No forecasting for operators to plan which filters need washing

4.  No standard method among shifts

Problems with renewal method
1. Some filters will be scaled or the cloth will be bound for many months before renewal
2. Some filters will be renewed when it is not necessary

Need a good way to move from time-based to condition-based



Balancing 3 KPIs

1) Pressure Forecast

2) Space between Filter Leaf

3) Time since last wash

1) Pressure Forecast

Hours until filter reaches max psi

Take slope and multiply by last recorded flow
• Use growing window or fixed window?
• Fixed 1 hour window

Filter Washing
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Balancing 3 KPIs

1) Pressure Forecast

2) Space between Filter Leaf

3) Time since last wash

2) Space between Filter Leaf

Hours until cake starts to bridge

Precoat + Admix + Solids

Due to lack of instrumentation, we assume 
constant solids loading

Calculated by feed flow integral, predicted by 
feed flow rate

Filter Washing
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Balancing 3 KPIs

1) Pressure Forecast

2) Space between Filter Leaf

3) Time since last wash

3) Time since last wash

If it has been washed already, delay 
recommending again

If it has not been washed for a long time, 
recommend a wash

Filter Washing
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Optimized, condition based, and standard with forecasting

Seeq Dashboard – Filter Washing
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Can leverage Asset Selection in Seeq so don’t need to duplicate work for each filter.

Seeq Dashboard – Filter Washing
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How to know when to renew a filter?
Used Principal Component Analysis in JMP to find correct KPI “max precoating pressure”
Extract the max pressure during precoating step using Seeq

 

Filter Renewal
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Keep track of number of days in 
alarm and sort by maximum 
days in alarm.

Seeq Dashboard – Filter Renewal
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• Continue change management on filter dashboard

• IoT for live suspended solids measurement

• Upload all of our data into the cloud for use in Seeq

• Train every engineer in Seeq before end of year

Next Steps
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CHALLENGE

SOLUTION

RESULTS

Difficult to develop condition based standard method of batch 
filter washing and renewal

By using Seeq dashboard, it is much easier to empower operators 
with an optimized, condition based, and standard method

10% OEE loss mitigation, which results in ~$400k/yr in OEE gain

Summary
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THANK YOU!
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