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PJFF 
Troubleshooting and 
Lessons Learned 
Emily Yadon, LG&E Mill Creek Station 



Mill Creek Station  



PJFF Performance: 
Why It’s Important 
• EPA regulations 
• High Differential Pressure System 

Impacts 

• Air compressor strain  
 



Environmental 
Considerations 
• Current PM compliance limit: 0.010 

lb/MMBTU 
• 93% of coal units not slated to retire are 

able to meet this limit  

• PJFFs can help capture SAM and Hg 
emissions through HL and PAC coatings 
on bags  



High Differential 
Pressure Concerns 
• ID fan load index trip potential 
• Higher aux power usage 

• Ash agglomeration causing plugging in 
ash removal systems 

• Leak through causing high PM and/or 
impacts to FGD performance 

 

 



Air Compressor Health 

• Daily reports: 
• Hours loaded 
• Dewpoints 
• Discharge pressures 

• Leaks in pulse air headers 

• Keep dewpoints below -60 deg F 

 



 



Pulse Air Headers 
• Ineffective cleaning of bags through:  

• Pluggage from flue gas 
• Hose issues  
• Inadequate air pressure 
• Any moisture in air 
• Diaphragm condition 



 



Goyen Valve Top 
Components 
• Valve Body 
• Diaphragm  

• Solenoid 



 



Pulse Air Headers 
• Multiple actions taken:  

• Installing an insert- unsuccessful 
• Replacing valves one at a time 
• Added actuators to tanks 
• Replaced valve seats 
• Replaced check valves  
• Added insulation 

• Entire header replacement from OEM is 
costly (new valves and header): $36k per 
header 



Replaced check valves with 0.062” 
pressure washer nozzle orifices   







Pulse Air Headers 

• Hoses have collapsed and failed due to 
vacuum  
 



 

 



Pulse Pipe Build-up 
• Have had to clean due to buildup  
• Checking during sampling or changeouts 

is essential  



Pulse Pipe Holes 
• Ensure holes have not elongated 
• Circular hole pattern 



Moisture Issues 
• Holes in ductwork or other process 

areas lead to moisture issues 
• Will also cause increased air flow to PJFF 

• Process upsets can cause issues 
• Operating temps above 300 deg F 



Unit 1 High Differential 
Pressure Issues 

Changed bags March 2021 

Unit 1 online (3/25/21 - 6/3/21) 

Unit 1 offline (6/3/21 - 7/24/21) 

DP started to creep up  

ID fan load index alarms by November 2021 



Unit 1 High Differential 
Pressure Issues 
• Started Investigating: 

• Were bags introduced to moisture in any 
way? 

• Not precoated correctly? 
• Abnormal operating temps? 
• Was pulse air working correctly?  
• Air-in leakage/more gas flow?  

• Combustion/Air heater 

• Verified specs/quality of new bags with 
supplier and third-party testing  

 



 







Root cause: leaking FGD isolation damper 
• Flue gas leakage 
• Permeability and bag performance impacts 





Unit 1 High DP Issues 
• Took unit offline to pull samples and 

confirm suspicion   
 

 



Preventative Measures 
• Ensure PJFF dampers were all shut on 

outages 
• Monitor seal air system closely on FGD 

isolation damper 

• Alarm if PJFF temperatures exceed 100 
deg F while unit is offline 
 
 



Making Bags Last Until 
Retirement 
• Have used high energy cleaning: 

• Not a permanent fix 
• Can lower DPs to limp until 

retirement or changeout 
• Could damage bag membrane 
• Can cost about $13-15/bag  
• Cheaper than a changeout 



 

HEC 
Outage 



Compartment Lids 
• Gasket: 

• Helps seal up doors 
• Prevents air-in leakage 
• Have swapped to square gasket  

• More costly up front, but holds 
up over time  

• Bolts for doors 
• Heat causing them to loosen  
• Bolts have bent over time  
• Have replaced some of the bolts  

 



Bypass Dampers 
• Poppet Inspections: 

• Open and check poppets are attached 
• Have had several bypass poppets fail: 

• Fixed in house with welders  
 



Outlet Poppets 
• Ensure proper opening and closing of 

poppets from the compartments 
• Failures would result in higher DPs  



Leak Tests 
• Important after changeouts  
• Helps ensure PJFF will meet PM limits 

• Identifies failed bags effectively 



Bag Sampling  

• Bag life predictability: 
• Prevents early or late 

changeouts 
• Trend over time 

• Determines if there are issues: 
• Moisture 
• Flow inequities  
• Cage movement 
• Cage wear 



Maintaining ESPs for 
PJFF Performance 

Less ash going 
to the PJFF  

Less cleaning 
cycles 

Improved bag 
life 

Less 
changeouts 



Maintaining ESPs for 
Flyash Beneficial Reuse 
• Flyash captured in the ESP contains lower SO3 

concentrations 

• Captured ESP ash at Mill Creek is sellable  
• Profits go towards benefitting LG&E 

customers  
• Beneficial reuse as concrete additive 

• Approx. 25k tons of Mill Creek flyash 
was used to construct the bridges in 
Louisville 

• PJFF ash goes to the landfill  
• Costly to landfill 
• Reduces landfill lifespan 

 



Questions/Discussion 
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