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Optimizing Oven Start-Up Times
Initial goal: optimize start-up times to reduce idle time



Optimizing Oven Start-Up Times

PAPO Equipment Service Weekly Start-
up/Shutdown Confirmation

Bumper Oven Bumper Line 3:45 AM 4:40 AM

Topcoat Oven TC Line 4:15 AM 5:00 AM

Surfacer Oven Surf. Line 4:20 AM 5:25 AM

E-Coat Oven PT/ED Line 5:35 AM 5:45 AM

Repair Oven Main Line Repair 5:20 AM 5:35 AM

Sealer Oven Sealer 5:30 AM 5:40 AM

Tues-Fri 
Start-up 

Completion 
Time

Monday 
Start-up 

Completion Time
Equipment Name Area Affected

Check sheet specifies start-up 
times for Mon and Tue-Fri

Initial goal: optimize start-up times to reduce idle time



Optimizing Oven Start-Up Times

Strategy:
1. Gather start-up data on each oven
2. Determine Monday heat-up time
3. Determine Tue-Fri heat-up time
4. Calculate idle time before production
5. Adjust start-up times to reduce idle time
6. Verify oven ready in time for production
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Sealer Oven Start-up Time Optimization

Strategy:
1. Gather start-up data on each oven
2. Determine Monday heat-up time
3. Determine Tue-Fri heat-up time
4. Calculate idle time before production
5. Adjust start-up times to reduce idle time
6. Verify oven ready in time for production
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Sealer Oven Start-up Time Optimization

Setback: perception that start-up takes longer when it is cold outside
• New goal: disprove temperature correlation; create easy-to-use permanent reference

Strategy:
1. Gather start-up data on each oven
2. Determine Monday heat-up time
3. Determine Tue-Fri heat-up time
4. Calculate idle time before production
5. Adjust start-up times to reduce idle time
6. Verify oven ready in time for production



Optimizing Oven Start-Up Times
New goal: disprove temperature correlation and create easy-to-use permanent reference
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New goal: disprove temperature correlation and create easy-to-use permanent reference
• Gathered start-up data for one year



Heat-up time does not vary with ambient temperature
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Optimizing Oven Start-Up Times
New goal: disprove temperature correlation and create easy-to-use permanent reference
• Gathered start-up data for one year
• Disproved ambient temperature effect on heat-up time

Heat-up time does not vary with ambient temperature

Heat-up time does vary with 
burner cool time (a.k.a. duration 

of time oven is off overnight)



Optimizing Oven Start-Up Times
New goal: disprove temperature correlation and create easy-to-use permanent reference
• Gathered start-up data for one year
• Disproved ambient temperature effect on heat-up time
• Correlated heat-up time with overnight cooling time



Optimizing Oven Start-Up Times

To be ready  at: 6:15 AM

Shutdown Time Start-Up Time
1:00 AM 4:55 AM
1:10 AM 4:57 AM
1:20 AM 4:58 AM
1:30 AM 4:59 AM
1:40 AM 5:00 AM
1:50 AM 4:59 AM
2:00 AM 5:02 AM
2:10 AM 5:02 AM
2:20 AM 5:02 AM
2:30 AM 5:03 AM
2:40 AM 5:06 AM
2:50 AM 5:05 AM
3:00 AM 5:06 AM
3:10 AM 5:08 AM
3:20 AM 5:09 AM
3:30 AM 5:10 AM
3:40 AM 5:12 AM
3:50 AM 5:14 AM
4:00 AM 5:15 AM

Surfacer Oven
Start-Up Time Estimator

includes 6% margin of error
and 27 min purge

(between production days)

Estimate Start-Up Time

New goal: disprove temperature correlation and create easy-to-use permanent reference
• Gathered start-up data for one year
• Disproved ambient temperature effect on heat-up time
• Correlated heat-up time with overnight cooling time
• Created start-up time tables using correlation equation



Optimizing Oven Start-Up Times

Month Savings = 1293 min (21.55 hrs) = $7,000 per year

New goal: disprove temperature correlation and create easy-to-use permanent reference
• Gathered start-up data for one year
• Disproved ambient temperature effect on heat-up time
• Correlated heat-up time with overnight cooling time
• Created start-up time tables using correlation equation

no investment or expense needed for savings!

To be ready  at: 6:15 AM

Shutdown Time Start-Up Time
1:00 AM 4:55 AM
1:10 AM 4:57 AM
1:20 AM 4:58 AM
1:30 AM 4:59 AM
1:40 AM 5:00 AM
1:50 AM 4:59 AM
2:00 AM 5:02 AM
2:10 AM 5:02 AM
2:20 AM 5:02 AM
2:30 AM 5:03 AM
2:40 AM 5:06 AM
2:50 AM 5:05 AM
3:00 AM 5:06 AM
3:10 AM 5:08 AM
3:20 AM 5:09 AM
3:30 AM 5:10 AM
3:40 AM 5:12 AM
3:50 AM 5:14 AM
4:00 AM 5:15 AM

Surfacer Oven
Start-Up Time Estimator

includes 6% margin of error
and 27 min purge

(between production days)

Estimate Start-Up Time



Agenda

• Optimizing Equipment Start-Up Times
• Off-Shift Energy Communication
• Visual Management
• Compressed Air Reduction
• Lighting Reduction Projects
• Struggles, Progress, and Path Forward
• Q&A



Off-Shift Energy Communication
Off-shift electricity usage is tracked weekly and is overlaid with weekend work activities



Off-Shift Energy Communication
Weekend work activities are 

pulled from the web 
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Attach additional activities on back

      

 
Test and debug

 Wire tie-in and Program update

  
Job/Project Details

Activity & Detailed Description of Work Performed
Date (XX/XX/XX): 4/7/2018 Date (XX/XX/XX): 4/8/2018

Rectofier LOTO

Does job/project require special skills and or experience other than safety related requirements?  (If yes, please explain)           NO
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37525 Indirect
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Name: Phone: Radio:
    

Project Lead (if different than Originator) Contact:

Name: Austin Strong Phone:
812-651-
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Radio:

  

Originator Contact:     

Floor anode commissioning
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Weekend work activities are 
pulled from the web 

Work request 
forms detail 
hours, work 

area, associates 
involved
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Weekend work activities are 
pulled from the web 

Work request 
forms detail 
hours, work 

area, associates 
involved



Month: APR Year: 2018
PA/BPA Off-shift hours: 3AM Sat to 12AM Mon

PO Off-shift hours: 12AM Sat to 10PM Sun

PA/BPA PO Total Target Gap

4/1 29,795     1,814     31,609     44,555     -29% 1,896.52$     

4/7-4/8 86,603     5,374     91,976     83,541     10% 5,518.58$     
● Bumper service (1st shift)
● E-Coat Rectifiers running for Anode Installation
● Basecoat #1 ASH running on Saturday for ES PMs

4/14-4/15 72,848     5,615     78,463     83,541     -6% 4,707.77$     

                         
      
     

                         

                

WEEKEND OFF-SHIFT ENERGY SNAPSHOT

Date Electricity Usage (kWh) Total Cost Judge Comments

        

Off-Shift Energy Communication

Electricity usage is 
summarized for each 

weekend
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Off-Shift Energy Communication

If over target, 
contributing activities 

are called out

Electricity usage is 
summarized for each 

weekend
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WEEKEND OFF-SHIFT ENERGY SNAPSHOT

Date Electricity Usage (kWh) Total Cost Judge Comments

        

Off-Shift Energy Communication

Weekend work analyses 
sent out every week to 

Project Leaders and 
Management

If over target, 
contributing activities 

are called out

Electricity usage is 
summarized for each 

weekend
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Example of e-mail communication 
with PL’s and management – kW 

graphs are attached as well



Off-Shift Energy Communication

                   
 
 

         
 

    
       

      
     

      
     

      
      

    
       

 
      

 
            

 
                  
                  

                 
                 
              

 
           

 

 

Example of e-mail communication 
with PL’s and management – kW 

graphs are attached as well

Example of feedback –
big help for PDCA
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Visual Management Board
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Visual Management Board

Off-Shift 
Energy

Recycling Map
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Environmental 
Policy



Visual Management Board

Compressed Air 
Leak Program

Off-Shift 
Energy

Recycling Map

Associate 
Suggestions

Environmental 
Policy
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Compressed Air Leak Tagging Contest

Associates fill 
out green tag 

and tie to 
leak location
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Compressed Air Leak Tagging Contest

Contest is underway!

Associates drop 
bottom portion 
in collection bin 

to be fixed

Associates fill 
out green tag 

and tie to 
leak location

Associates that turn in air leak tags will be entered to win a 
cafeteria incentive 



Compressed Air Leak Tagging Contest

Associates drop 
bottom portion 
in collection bin 

to be fixed

Associates fill 
out green tag 

and tie to 
leak location

Contest is underway!

Contests in prior years 
helped to:
• Increase awareness 

of program
• Boost associate 

participation
• Increase # air leaks 

found and fixed

2014
Associates that turn in air leak tags will be entered to win a 
cafeteria incentive 
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Lighting Reduction Projects
1st Iteration (2014) Timers for lighting in E-coat and Surfacer storage areas
• Lights always on while associates rarely enter those areas
• Timers ensure the lights go off even if associates forget to flip the switch

E-coat

51 lights

Surfacer

54 lights



Lighting Reduction Projects
2nd Iteration (2017) Timers for high bay lights in Sealer Oven storage areas

Estimated savings: 

63 lights on
no timers

vs.

14 lights on
timers



3rd Iteration (underway) Motion sensors for high bay lights in Penthouse

Lighting Reduction Projects

Annual Cost Savings 4,148.08$       
                   

Estimated savings: 

Sensors will detect associate coming up 
stairs (lights on) and down stairs (lights off)

80 lights on
no sensors

vs. 14 lights on
sensors



Lighting Reduction Projects

Total Annual Savings

Iteration 1 $2,352

Iteration 2 $3,127

Iteration 3 $4,148

Total $9,627

Iteration 3: 
Penthouse

Iteration 1: 
E-coat and Surfacer 

Night Storage

Iteration 2: 
Sealer Oven Storage

63 lights on
no timers

vs.

14 lights on
timers

sensors
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Struggles, Progress, and Path Forward
Struggle points
• Getting buy-in from associates
• Sharing easy-to-understand information
• Learning curve on equipment operations

Learnings
• Data and thorough analysis is powerful
• Communication is key
• Get the right people involved

Overall Take-aways
• Ask lots of questions – never assume you have all of the information
• Be open-minded and adaptable 
• Consider how one project idea can be applied to multiple areas
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Questions?
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