
Fossil Fuel Power Plant
Boiler Combustion
Controls

Approved 2 August 2005

ANSI/ISA–77.41.01–2005
Formerly ISA–77.41–1992

A M E R I C A N  N A T I O N A L  S T A N D A R D

ISA  The Instrumentation,
Systems, and

Automation Society 

–
TM

Copyright The Instrumentation, Systems, and Automation Society 
Provided by IHS under license with ISA Licensee=JGC Gulf International Ltd/5973537001, User=Singh, Raghvendra

Not for Resale, 03/21/2009 04:38:42 MDTNo reproduction or networking permitted without license from IHS

--`,,`,,```,```,`,`,```,,,,`,,,,-`-`,,`,,`,`,,`---

Full document details: ISA 77.41.01 2005

http://www.avadocuments.com/doc/isa-77-41-01-2005
http://www.avadocuments.com/doc/isa-77-41-01-2005


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANSI/ISA–77.41.01-2005 
Fossil Fuel Power Plant Boiler Combustion Controls 

ISBN: 1-55617-966-9 

Copyright © 2005 by ISA–The Instrumentation, Systems, and Automation Society.  All rights 
reserved.  Not for resale.  Printed in the United States of America.  No part of this publication may be 
reproduced, stored in a retrieval system, or transmitted, in any form or by any means (electronic, 
mechanical, photocopying, recording, or otherwise), without the prior written permission of the 
Publisher. 

ISA 
67 Alexander Drive 
P. O. Box 12277 
Research Triangle Park, North Carolina  27709 
USA 

 
Copyright The Instrumentation, Systems, and Automation Society 
Provided by IHS under license with ISA Licensee=JGC Gulf International Ltd/5973537001, User=Singh, Raghvendra

Not for Resale, 03/21/2009 04:38:42 MDTNo reproduction or networking permitted without license from IHS

--`,,`,,```,```,`,`,```,,,,`,,,,-`-`,,`,,`,`,,`---

Full document details: ISA 77.41.01 2005

http://www.avadocuments.com/doc/isa-77-41-01-2005
http://www.avadocuments.com/doc/isa-77-41-01-2005


 – 3 – ANSI/ISA–77.41.01-2005 

Preface 

This preface, as well as all footnotes and annexes, is included for information purposes and is not 
part of ANSI/ISA-77.41.01-2005. 

The standards referenced within this document may contain provisions which, through reference in 
this text, constitute requirements of this document.  At the time of publication, the editions indicated 
were valid.  All standards are subject to revision, and parties to agreements based on this document 
are encouraged to investigate the possibility of applying the most recent editions of the standards 
indicated within this document.  Members of IEC and ISO maintain registers of currently valid 
International Standards.  ANSI maintains registers of currently valid U.S. National Standards.  

This document has been prepared as part of the service of ISA–The Instrumentation, Systems, and 
Automation Society, toward a goal of uniformity in the field of instrumentation.  To be of real value, 
this document should not be static but should be subject to periodic review.  Toward this end, the 
Society welcomes all comments and criticisms and asks that they be addressed to the Secretary, 
Standards and Practices Board; ISA; 67 Alexander Drive; P. O. Box 12277; Research Triangle Park, 
NC  27709; Telephone (919) 549-8411; Fax (919) 549-8288; E-mail: standards@isa.org. 

The ISA Standards and Practices Department is aware of the growing need for attention to the metric 
system of units in general, and the International System of Units (SI) in particular, in the preparation 
of instrumentation standards.  The Department is further aware of the benefits to USA users of ISA 
standards of incorporating suitable references to the SI (and the metric system) in their business and 
professional dealings with other countries.  Toward this end, this Department will endeavor to 
introduce SI-acceptable metric units in all new and revised standards, recommended practices, and 
technical reports to the greatest extent possible.  Standard for Use of the International System of 
Units (SI): The Modern Metric System, published by the American Society for Testing & Materials as 
IEEE/ASTM SI 10-97, and future revisions, will be the reference guide for definitions, symbols, 
abbreviations, and conversion factors. 

It is the policy of ISA to encourage and welcome the participation of all concerned individuals and 
interests in the development of ISA standards, recommended practices, and technical reports.  
Participation in the ISA standards-making process by an individual in no way constitutes 
endorsement by the employer of that individual, of ISA, or of any of the standards, recommended 
practices, and technical reports that ISA develops. 

CAUTION — ISA ADHERES TO THE POLICY OF THE AMERICAN NATIONAL STANDARDS 
INSTITUTE WITH REGARD TO PATENTS. IF ISA IS INFORMED OF AN EXISTING PATENT 
THAT IS REQUIRED FOR USE OF THE STANDARD, IT WILL REQUIRE THE OWNER OF THE 
PATENT TO EITHER GRANT A ROYALTY-FREE LICENSE FOR USE OF THE PATENT BY 
USERS COMPLYING WITH THE STANDARD OR A LICENSE ON REASONABLE TERMS AND 
CONDITIONS THAT ARE FREE FROM UNFAIR DISCRIMINATION.  

EVEN IF ISA IS UNAWARE OF ANY PATENT COVERING THIS STANDARD, THE USER IS 
CAUTIONED THAT IMPLEMENTATION OF THE STANDARD MAY REQUIRE USE OF 
TECHNIQUES, PROCESSES, OR MATERIALS COVERED BY PATENT RIGHTS. ISA TAKES NO 
POSITION ON THE EXISTENCE OR VALIDITY OF ANY PATENT RIGHTS THAT MAY BE 
INVOLVED IN IMPLEMENTING THE STANDARD. ISA IS NOT RESPONSIBLE FOR IDENTIFYING 
ALL PATENTS THAT MAY REQUIRE A LICENSE BEFORE IMPLEMENTATION OF THE 
STANDARD OR FOR INVESTIGATING THE VALIDITY OR SCOPE OF ANY PATENTS BROUGHT 
TO ITS ATTENTION. THE USER SHOULD CAREFULLY INVESTIGATE RELEVANT PATENTS 
BEFORE USING THE STANDARD FOR THE USER’S INTENDED APPLICATION. 
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HOWEVER, ISA ASKS THAT ANYONE REVIEWING THIS STANDARD WHO IS AWARE OF ANY 
PATENTS THAT MAY IMPACT IMPLEMENTATION OF THE STANDARD NOTIFY THE ISA 
STANDARDS AND PRACTICES DEPARTMENT OF THE PATENT AND ITS OWNER. 

ADDITIONALLY, THE USE OF THIS STANDARD MAY INVOLVE HAZARDOUS MATERIALS, 
OPERATIONS OR EQUIPMENT. THE STANDARD CANNOT ANTICIPATE ALL POSSIBLE 
APPLICATIONS OR ADDRESS ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN 
HAZARDOUS CONDITIONS. THE USER OF THIS STANDARD MUST EXERCISE SOUND 
PROFESSIONAL JUDGMENT CONCERNING ITS USE AND APPLICABILITY UNDER THE 
USER’S PARTICULAR CIRCUMSTANCES. THE USER MUST ALSO CONSIDER THE 
APPLICABILITY OF ANY GOVERNMENTAL REGULATORY LIMITATIONS AND ESTABLISHED 
SAFETY AND HEALTH PRACTICES BEFORE IMPLEMENTING THIS STANDARD. 

THE USER OF THIS DOCUMENT SHOULD BE AWARE THAT THIS DOCUMENT MAY BE 
IMPACTED BY ELECTRONIC SECURITY ISSUES. THE COMMITTEE HAS NOT YET 
ADDRESSED THE POTENTIAL ISSUES IN THIS VERSION. 

The following people served as members of ISA Subcommittee SP77.41: 

NAME  COMPANY 

G. McFarland, Chairman Emerson Process Management 
S. Alvarez Compania Inspeccion Mexicana 
G. Cohee Applied Control Systems 
D. Crow Foxboro 
R. Eng Con Edison of NY Inc. 
C. Fernandez Varela Comision Federal De Electric 
H. Foreman Consultant 
D. Frey Computer & Controls Consultants 
K. Gabel Centerior Energy 
J. Gilman Consultant 
M. Harbison Rovsing Dynamics 
W. Holland Consultant 
R. Hubby Consultant 
D. Lee ABB Inc. 
R. McSpadden Vision Controls Co. 
T. New Leeds & Northrup 
R. Papilla Edison O&M Services 
P. Reeves Honeywell 
D. Reynolds Jordan Controls Inc. 
D. Roney Washington Group International 
R. Roop Donaldson Capital Management 
T. Russell Honeywell IAC 
M. Skoncey Reliant Energy 
R. Spellman Westinghouse Process Control 
C. Taft EPRI I&C Center 
P. Toigo Burns & McDonnell 
T. Toms Progress Energy 
B. Traylor General Electric Company 
J. Vavrek Sargent & Lundy LLC 
D. Wade TXU Energy 
E. Walker Dow Chemical Canada Inc. 
A. Zadiraka Babcock & Wilcox 
F. Zikas Parker Hannifin Corp. 
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This standard was approved for publication by the ISA Standards and Practices Board on 4 August 
2005. 

NAME  COMPANY 

I. Verhappen, President Syncrude Canada, Ltd. 
F. Amir      E I Du Pont Co. 
D. Bishop     Consultant 
M. Coppler     Ametek Inc. 
B. Dumortier     Schneider Electric 
W. Holland     Consultant 
E. Icayan     ACES Inc. 
A. Iverson     Ivy Optiks 
R. Jones     Consultant 
T. McAvinew     Jacobs Engineering Group 
A. McCauley     Chagrin Valley Controls Inc. 
G. McFarland     Emerson Process Management 
R. Reimer     Rockwell Automation 
J. Rennie     Consultant 
N. Sands     E I Du Pont Co.  
H. Sasajima     Yamatake Corp. 
T. Schnaare     Rosemount Inc. 
A. Summers     SIS-TECH Solutions LLC 
R. Webb     Consultant 
W. Weidman     Parsons Energy and Chemicals 
J. Weiss     KEMA Inc. 
M. Widmeyer     Stanford Linear Accelerator Center 
C. Williams     Eastman Kodak Co. 
M. Zielinski     Emerson Process Management 

 

Copyright 2005 ISA. All rights reserved. 
Copyright The Instrumentation, Systems, and Automation Society 
Provided by IHS under license with ISA Licensee=JGC Gulf International Ltd/5973537001, User=Singh, Raghvendra

Not for Resale, 03/21/2009 04:38:42 MDTNo reproduction or networking permitted without license from IHS

--`,,`,,```,```,`,`,```,,,,`,,,,-`-`,,`,,`,`,,`---

Full document details: ISA 77.41.01 2005

http://www.avadocuments.com/doc/isa-77-41-01-2005
http://www.avadocuments.com/doc/isa-77-41-01-2005


 – 7 – ANSI/ISA–77.41.01-2005 

Foreword 

A variety of combustion control systems have been developed over the years to fit the needs of 
particular applications. Load demand, operating philosophy, plant layout, and type of firing must be 
considered before the ultimate selection of a system is made. Therefore, this standard is not intended 
to limit the complexity or scope of the combustion control system design that one might wish to 
implement, but rather to establish a minimum of control needed. 

This standard is part of a series resulting from the efforts of the SP77 Committee on Fossil Power 
Plant Standards, especially subcommittee SP77.40 on Boiler Controls. It should be used in 
conjunction with the other SP77 series of standards for safe, reliable, and efficient design, 
construction, operation, and maintenance of the power plant. It is not the intent of this standard to 
establish any procedures or practices that are contrary to any other standard in this series. 
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1 Scope 

 The scope of this standard is to address the major combustion control subsystems in boilers with 
steaming capabilities of 200,000 lb/hr (25 kg/s) or greater. These subsystems include, but are not 
limited to, furnace pressure control (balanced draft), air flow control, and fuel flow control when firing 
coal, oil, gas, or combinations thereof. Specifically excluded from consideration are development of 
boiler energy demand, all burner control, interface logic systems, and associated safety systems, as 
well as all controls associated with fluidized bed and stoker-fired combustion units. 

2 Purpose 

The purpose of this standard is to establish the minimum requirements for the functional design 
specification of combustion control systems for drum-type fossil-fueled power plant boilers. 

3 Definitions 

The following definitions are provided to clarify their use in this standard and may not be relevant to 
the use of the word in other texts. For other definitions, please refer to ANSI/ISA-51.1-1979 (R1993), 
Process Instrumentation Terminology. 

3.1 air:  
the mixture of oxygen, nitrogen, and other gases, which, with varying amounts of water vapor, forms 
the atmosphere of the earth. 

3.2 air purge: 
a flow of air through the furnace, boiler gas passages, and associated flues and ducts that will 
effectively remove any gaseous combustibles and replace them with air. Purging may also be 
accomplished by an inert medium. 

3.3  alarm:   
an audible and/or visible means of indication to the plant operator an equipment or process 
malfunction or abnormal condition  

3.4 balanced draft:  
a system of furnace pressure control in which the inlet air flow or the outlet flue gas flow is controlled 
to maintain the furnace pressure at a fixed value (typically slightly below atmospheric). 

3.5 boiler:  
the entire vessel in which steam or other vapor is generated for use external to the vessel. This 
includes the furnace, consisting of waterwall tubes; the firebox area, including burners and dampers; 
the convection area, consisting of any superheater, reheater, economizer sections or any 
combination thereof, as well as drums and headers. 

3.6 burner: 
A device or group of devices for the introduction of fuel and air into a combustion chamber at the 
velocity, turbulence, and concentration required to maintain ignition and combustion of fuel. 

3.7 combustion:  
the rapid chemical combination of oxygen with the combustible elements of a fuel, resulting in the 
production of heat. 

3.8 combustible:  
the heat producing constituent of a fuel, flue gas, or fly ash. 
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