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Abstract 

 

A primary focus of this research project was to collect and analyze data pertaining to operating 

and maintenance concerns being experienced by owners and operators of energy generating 

systems and the vendors who supply these systems.  An important purpose in collecting the 

information from these various groups was to provide some direction to research (both funded 

and unfunded) relating to specific energy generating system problems currently being experienced 

or anticipated in the future. 

 

 

Introduction 

 

 focus of this research project was to collect and analyze data pertaining to operating and 

maintenance concerns being experienced by owners and operators of energy generating systems and 

the vendors who supply these systems.  Data was collected from the following populations: 

 

 Fluidized Bed Combustion (FBC) owners and operators 

 Industrial Conventional Pulverized Coal (PC) plant owners and operators 

 Industrial Conventional Stoker-Fired plant owners and operators 

 Utility owners and operators utilizing FBC technology 

 Utility owners and operators utilizing PC technology 

 Utility owners and operators utilizing Stoker-Fired technology 

 Vendors supplying FBC technology combustion based systems 

 Vendors supplying PC technology combustion based systems 

 Vendors supplying Stoker-Fired technology combustion based systems 

 

One important purpose in collecting the information from these various groups was to provide some 

direction to research (both funded and unfunded) relating to specific energy generating problems currently being 

experienced or anticipated in the future. 

 

Operating and Maintenance Concerns Analysis 

 

It was decided to collect the necessary operations and maintenance data by use of a survey instrument, 

which was distributed to the various populations electronically, as well as by mail.  The same questions were 

included in each survey, irrespective of the population being targeted. 

 

Attachment 1 contains a set of tables, which compare the boiler operating and maintenance concerns for 

several combinations of responding groups.  The numbers in the body of each table reference specific questions 

addressed in the survey form.  Table 1 in this attachment is a presentation of the top five, middle five, and lowest 

five boiler operating and maintenance concerns for each of the six responding groups that were analyzed.  It was 

noted that Items 7 (Impact of environmental regulatory activity) and 14 (Tube failures [corrosion and erosion]) from 

the survey were among the top five concern issues for all six groups.  Item 9 (Material handling, preparation, 

transport, and injection or removal [fuel, ash, sorbant]) was among the top five concern issues for five of the six 
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groups.  Items 3 (Combustion and plant control systems) and 10 (Mechanical failure of pressure parts [drum 

superheater, economizer, air heaters, and generating tubes]) were among the top five concern issues for four of the 

six groups. 

 

A question then arose as to the possible relationship between type of combustion boiler technology being 

referenced and responder perceptions relating to boiler operating and maintenance concerns.  Table 2 in Attachment 

1 is a presentation of the top five, middle five, and lowest five boiler operating and maintenance concerns for each 

of the two responding groups that referenced FBC combustion technology in their responses.  As observed, Items 7 

(Impact of environmental regulatory activity), 9 (Material handling, preparation, transport, and injection or removal 

[fuel, ash, sorbant]), and 14 (Tube failures [corrosion and erosion]) were among the top five concern issues for both 

groups. 

 

Table 3 in Attachment 1 presents this comparison analysis for the three PC responding groups.  In this case, 

Items 7 (Impact of environmental regulatory activity), and 14 (Tube failures [corrosion and erosion]) were among 

the top five concern issues for all three groups that used PC combustion technology as their reference in their 

responses. 

 

The last table in Attachment 1 (Table 4) considers whether referencing stoker-fired combustion technology 

in the responses would impact which items in the survey would be of greatest concern.  As observed, Items 3 

(Combustion and plant control systems), 7 (Impact of environmental regulatory activity), 9 (Material handling, 

preparation, transport, and injection or removal [fuel, ash, sorbant]), and 14 (Tube failures [corrosion and erosion]) 

were among the top five concern issues for both groups that used stoker-fired combustion technology as the 

reference point in their responses. 

 

 An additional concern issue expressed by FBC technology vendors related to the impact of deregulation on 

existing power purchase agreements.  There were two additional vendor comments, which were received, that did 

not seem to reflect one type of combustion technology reference over another: 

 

1. “We believe there are a growing number of cases where plant owners are foregoing efficiency improvements 

through control improvement to avoid the current regulatory climate of Prevention of Significant Deterioration 

(PSD) / New Source Review (NSR) triggered by control improvement.  For example, if you improve efficiency, 

you have the ability to increase pollution.  We are concerned that plant owners are being pushed to do things 

that are politically correct, and not defensible scientifically.” 

 

2. “Many plants have combustion controls and instruments that are aging and / or obsolete.  The modernization of 

these plants is an item of concern.  PSD / NSR also impacts on this as well.” 

 

Summary and Conclusions 

 

The primary focus of this survey was to collect and analyze data, which pertain to forced outage causes and 

operating and maintenance concerns being experienced by energy generating boiler owners and operators, and as 

perceived by energy system technology vendors.  From the data collected and analyzed, a trend of common concerns 

can clearly be observed.  The items presented in the top five boiler operating and maintenance concerns were shared 

by all six responding groups.  However, the middle five and lowest five concerns were distributed without any 

noticeable pattern in the rankings. 

 

One of the greatest common concerns, which was shared by all six responders, is the impact of 

environmental regulatory activity imposed on the energy generating combustion boiler systems.  This concern may 

be attributed both to present, as well as anticipated, more stringent environmental regulatory activity.  In order to 

ease this concern, research and development in multi-pollution control processes and devices for in-situ or post 

emission controls are urgently needed in this area. 
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The survey results provide rather clear direction for future research and development efforts to address 

these concerns as expressed by the owners, operators, and vendors.  Addressing these technical concerns should 

greatly improve the reliability and availability of these energy generating combustion systems. Furthermore, the 

improvements will certainly help to make coal-fired energy generating systems more competitive with gas- and oil-

fired energy generating systems.   

 

The results of this survey also pose a future challenge to researchers to provide an energy generating 

combustion system, which will combine advanced energy and multi-pollution-control technologies into 

customizable packages that offer higher net energy efficiency than stand-alone technologies.  These advanced 

systems are currently being developed at the National Energy Technology Laboratory of the U. S. Department of 

Energy. 
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Table 1 

 

Comparison of Boiler O/M Concerns By Responding Group

Group Top five Middle five Lowest five

1 9,14,7,3,10 1,12,5,6,8 2,11,13,4,15

2 7,14,9,10,6 15,5,1,11,13 3,8,12,2,4

3 7,14,9,10,3 6,8,1,11,12 13,15,5,2,4

4 14,10,7,13,3 6,1,9,2,8 11,5,15,12,4

5 14,9,7,12,4 3,15,6,8,10 2,1,11,13,5

6 7,14,3,6,9 10,11,13,8,1 2,4,15,5,12

Note:  Group 1 is FBC owners and operators.

Group 2 is industrial PC owners and operators.

Group 3 is industrial stoker-fired owners and operators.

Group 4 is PC utility owners and operators.

Group 5 is FBC technology vendors.

Group 6 is PC & stoker-fired technology vendors.
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Table 2 

 

Comparison of Boiler O/M Concerns By FBC Responding Group

Group Top five Middle five Lowest five

1 9,14,7,3,10 1,12,5,6,8 2,11,13,4,15

2 14,9,7,12,4 3,15,6,8,10 2,1,11,13,5

Note:  Group 1 is FBC owners and operators.

Group 2 is FBC technology vendors.

 
 

 

Table 3 

 

Comparison of Boiler O/M Concerns By PC Responding Group

Group Top five Middle five Lowest five

1 7,14,9,10,6 15,5,1,11,13 3,8,12,2,4

2 14,10,7,13,3 6,1,9,2,8 11,5,15,12,4

3 7,14,3,6,9 10,11,13,8,1 2,4,15,5,12

Note:  Group 1 is industrial PC owners and operators.

Group 2 is PC utility owners and operators.

Group 3 is PC technology vendors.
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Table 4 

 

Comparison of Boiler O/M Concerns By Stoker-Fired 

Responding Group

Group Top five Middle five Lowest five

1 7,14,9,10,3 6,8,1,11,12 13,15,5,2,4

2 7,14,3,6,9 10,11,13,8,1 2,4,15,5,12

Note:  Group 1 is industrial stoker-fired owners and operators.

Group 2 is stoker fired technology vendors.

 
 


