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Agenda 

• University of Iowa 

– Power Plant Overview and Single-Point Failure event 

• Reliability Engineering 

– Tools of mitigating risk 

• ASME RAM-1 Standard 

– Providing the Framework and Process 



Overview 

• University of Iowa – Main Power Plant  

– 4 Boilers: 600+ klb/hr,  3 Turbine Generators - 24.7 MW 

 

 

 

 

 

 

 

– Provides a critical steam load to University Hospital 

– Highly flexible in fuels and modes of operation 

 



UI Steam Outage – February 5, 2013  

Chronology 
15:58 Boiler 11 trips on ash screw high temp and air 
compressors trip on high temp. 
16:00 Operations troubleshoot CCW system and no 
root cause found. 
16:30 TG6 and other equipment secured. 
17:00 Mechanical distribution isolates west and east 
campus steam lines. 
17:54 WCB 1 and 2 trip due to low water flow.  
Booster pump started and boilers re-started. 
17:52 Plant instrument air established. 
18:03 Boiler 7 and 8 online after stable CCW flow 
and instrument air 
18:40 Steam introduced into North MPS and LPS 
sideline and pressure slowly increased. 
19:00 PP personnel determine that CCW leak source 
was TG6 gland condenser to river water valve 
20:42 Boiler 11 start-up attempted and SUB issue 
discovered. 
23:14 West campus MPS steam line at normal 
header pressure. 
23:30 Steam to campus fully restored.   
00:58 Boiler 11 SUB online. 
04:35 500 psi header at normal pressure. 
 

 



UI Steam Outage 2013  

• Operational Error 



Reliability Engineering  

• A need for a Single-Point Failure (SPF) Analysis 

– One tool in the toolbox… 

• Reliability is a field of engineering. 

– Single Point Failure (SPF) 

– Failure Modes Effects and Criticality Analysis (FMECA) 

– Root Cause Analysis (RCA) 

– Fault Tree Analysis (FTA) 

– Reliability-Centered Maintenance (RCM) 

– Etc… 

• ASME RAM-1 Compliance. 



Approach – PHASE 1  

1. Program Statement 

Identify the power plant’s functional requirements. 

2. Existing P&ID 

Provide accurate drawings of the plant. 

3. OM&R Analysis 

Identify effectiveness of existing of OM&R procedures. 

4. SPF  

Identify the criticality of the equipment. 

5. FMECA 

Identify how equipment can fail. 

6. ASME RAM-1 Compliance 

RAM Program Manual 



Approach – PHASE 2  

7. RCM 

Match appropriate maintenance to modes of failure. 

8. OM&R 

Establish highly effective OM&R procedures. 

9. Specification Guidelines 

Incorporate reliability and OM&R into a set of spec 
guidelines. 

10. Training  

Provide plant personnel training on the new 
system/processes. 

11. Audit 

Periodically provide examination of the RAM Program. 



Phase 1 - Status  

 

• Existing Drawings 

– 9 years of data 

– Created by 
interns… 

– Plan/Schematic 

 

• 66 Mechanical 
Drawings 

 

• 14 Electrical 
Drawings 

 

 

• Program 
Statement 

 

o Scope 

 

o Define 
Parameters 

 

o Concensus 



Phase 1 - Status  
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Risk Plots 



ASME RAM-1 Standard  
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Conclusion  

• Risk Mitigation 

–  The Goal 

• Reliability Engineering 

–  The Tools 

• ASME RAM-1 Standard 

–  The Process 
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