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Preface 

This preface, as well as all footnotes and annexes, is included for information purposes and is not 
part of ISA-TR77.00.01-2019. 

This document has been prepared as part of the service of ISA 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 T.W. 
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 Depart ment 
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 repo rts. 
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 DOCUMENT, 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 DOCUMENT OR A LICENSE ON REASONABLE TERMS AND CONDITIONS THAT ARE 
FREE FROM UNFAIR DISCRIMINATION.  

EVEN IF ISA IS UNAWARE OF ANY PATENT COVERING THIS DOCUMENT, THE USER IS 
CAUTIONED THAT IMPLEMENTATION OF THE DOCUMENT 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 DOCUMENT. ISA IS NOT RESPONSIBLE FOR IDENTIFYING ALL PATENTS THAT MAY 
REQUIRE A LICENSE BEFORE IMPLEMENTATION OF THE DOCUMENT OR FOR INVESTIGATING 
THE VALIDITY OR SCOPE OF ANY PATENTS BROUGHT TO ITS ATTENTION. THE USER SHOULD 
CAREFULLY INVESTIGATE RELEVANT PATENTS BEFORE USING THE DOCUMENT FOR THE 
USER’S INTENDED APPLICATION. 

HOWEVER, ISA ASKS THAT ANYONE REVIEWING THIS DOCUMENT WHO IS AWARE OF ANY 
PATENTS THAT MAY IMPACT IMPLEMENTATION OF THE DOCUMENT NOTIFY THE ISA 
STANDARDS AND PRACTICES DEPARTMENT OF THE PATENT AND ITS OWNER. 

ADDITIONALLY, THE USE OF THIS DOCUMENT MAY INVOLVE HAZARDOUS MATERIALS, 
OPERATIONS, OR EQUIPMENT. THE DOCUMENT CANNOT ANTICIPATE ALL POSSIBLE 
APPLICATIONS OR ADDRESS ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN 
HAZARDOUS CONDITIONS. THE USER OF THIS DOCUMENT 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 
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GOVERNMENTAL REGULATORY LIMITATIONS AND ESTABLISHED SAFETY AND HEALTH 
PRACTICES BEFORE IMPLEMENTING THIS DOCUMENT. 

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. 

ISA (www.isa.org) is a nonprofit professional association that sets the standard for those who apply 
engineering and technology to improve the management, safety, and cybersecurity of modern 
automation and control systems used across industry and critical infrastructure. Founded in 1945, 
ISA develops widely used global standards; certifies industry professionals; provides education 
and training; publishes books and technical articles; hosts conferences and exhibits; and provides 
networking and career development programs for its 40,000 members and 400,000 customers 
around the world. 

ISA owns Automation.com, a leading online publisher of automation-related content, and is the 
founding sponsor of The Automation Federation (www.automationfederation.org), an association 
of nonprofit organizations serving as “The Voice of Automation.” Through a wholly owned 
subsidiary, ISA bridges the gap between standards and their implementation wi th the ISA Security 
Compliance Institute (www.isasecure.org) and the ISA Wireless Compliance Institute 
(www.isa100wci.org). 

The following members of ISA77.00 developed this document in 2015-2019: 

NAME COMPANY 
D. Lee, Chair ABB Inc. 
G. Cohee Power Generation Consultant 
M. Cushing Honeywell Process Solutions 
J. Gilman JFG Technology Transfer LLC 
W. Hocking Schneider Electric 
P. Hollingshead Consultant 
R. Hubby Robert N Hubby Consulting 
H. Johansen Bechtel 
W. Shin Suncor Energy 
A. Zadiraka Consultant 
 
The following members of ISA77 approved this document for publication in 201 9: 
 
NAME COMPANY 
D. Lee, Chair ABB Inc. 
J. Weiss, Managing Director Applied Control Solutions LLC 
J. Batug JPB Consulting 
G. Cohee Power Generation Consultant 
M. Cushing Honeywell Process Solutions 
R. Eng Mitsubishi Hitachi Power Systems America 
D. Evely Southern Company 
J. Gilman JFG Technology Transfer LLC 
W. Hocking Schneider Electric 
P. Hollingshead Consultant 
R. Hubby Robert N Hubby Consulting 
H. Johansen Bechtel 
S. Kwong Emerson Automation Solutions 
X. Lou GE Power 
D. Orlando Babcock Power 
A. Robertson Consultant 
D. Roney Consulting Engineer 
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W. Shin Suncor Energy 
M. Skoncey Consultant 
T. Stevenson TAI Engineering 
C. Taft Taft Engineering Inc. 
W. Talbot Talbot Simulation Associates LLC 
J. Vavrek Consultant 
A. Zadiraka AJ Zadiraka LLC 
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D. Lee Process Control Consultant 
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G. Nasby City of Guelph Water Services 
M. Nixon Emerson Process Management 
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1 Scope 

The Fossil Fuel Power Plant Definitions and Basic Control Concepts  technical report defines 
specialized terms and basic control concepts used within the ISA77 documents and in the fossil 
fuel power industry. The terms of this technical report are suitable for use by people involved in all 
activities related to the fossil fuel power industry, including sales, marketing, engineering, 
commissioning, operation, and maintenance. 

2 Purpose 

The purpose of this technical report is to establish uniform terminology for the ISA77 documents 
and to explain commonly used control concepts that are not described in detail within the ISA77 
documents. The technical report should serve as a guideline for suppliers, owner operators, and 
engineers when preparing function diagrams or system configurations. 

3 Introduction 

Individual ISA77 working groups developed the terminologies for their specific standards and/or 
technical reports. This document consolidates these terms to ensure consistency among the 
working groups. 

Within the various ISA77 documents, there are design considerations that are mentioned but not 
explained. This document explains several design concepts and how they apply to fossil power 
plant control systems. 
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4 Definitions 

4.1  
actuator 
a field device that receives the controller output signal as a reference and changes the position of 
a final control element accordingly through pneumat ic, electro-mechanical, or hydraulic means 

4.2  
adaptive tuning 
see gain scheduling 

4.3  
air 
the mixture of oxygen, nitrogen, and other gases, which, with varying amounts of water vapor, 
forms the atmosphere of the earth 

4.4  
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. 

4.5  
alarm 
an audible and/or visible means of indicating to the operator an equipment malfunction, process 
deviation, or abnormal condition requiring a response 

4.6  
ammonia slip 
ammonia that passes through the SCR without reacting with the NOx in the flue gas 

4.7  
anchor 
a reliable support that fastens the sensing line or other component in place and prevents movement 
in all directions 

4.8  
anhydrous ammonia 
essentially pure ammonia, 99.8% or higher ammonia content, typically referred to as commercial 
or metallurgical grade. Not diluted with water.  

4.9  
annunciator 
an electro-mechanical or electronic packaged alarm system, usually consisting of one or more light 
boxes, associated logic, and power supply 

4.10  
anthropometrics 
the application of data concerning the measurement of physical features and functions of  the body 
in the design process 

4.11  
application software 
software specific to a user application that is configurable and in general contains logic sequences, 
permissive and limit expressions, control algorithms, and other codes required to control the 
appropriate input, output, calculations, and decisions  
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4.12  
aqueous ammonia 
a liquid solution of ammonia and water. Normally the concentration of aqueous ammonia for use 
in SCRs is below 30% ammonia in water. Typical commercial concentrations are 29% and 19%. 

4.13  
attemperator 
a device used for maintaining and controlling the temperature of superheated steam 

4.14  
attemperator (direct contact type) 
a device in which the steam and the cooling medium (water) are mixed  

4.15  
auto-manual station 
see control station 

4.16  
automatic tracking 
the action of a control system to automatically track a setpoint to the process variable without any 
other corrective mechanisms 

4.17  
balanced draft 
a system of furnace pressure control in which the inlet airflow or the outlet flue gas flow is controlled 
to maintain the furnace pressure at a fixed value (typically slightly below atmospheric) 

4.18  
binary 
a term applied to a signal or device that has only two discrete positions or states. When used in 
its simplest form, as in a binary signal (as opposed to an analog signal), the term denotes an on-
off or high-low state, i.e., one which does not represent continuously varying quantities.  

4.19  
blowdown line 
the pipe or tubing located below the instrument connection for draining the condensate or steam 
or undesirable fluids to a safe location 

4.20  
blowdown valve 
the valve in instrument sensing lines used to discharge undesirable fluids 

4.21  
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.  

4.22  
boiler follow mode 
a mode of boiler control where the boiler responds to an energy demand requirement and controls 
boiler pressure by regulating boiler inputs 

4.23  
breakable fitting 
a fitting that is easily removed without damaging the tubing or pipe  
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4.24  
bumpless transfer 
automatic tracking such that any control mode transfer is accomplished without a sudden process 
upset 

4.25  
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 

4.26  
calculated value 
a virtual process variable that is derived from one or more measurements or other variables. 
Examples include process variables that have density compensation, median selection, averaging, 
etc. 

4.27  
capillary 
a small diameter tubing that runs from the process connection to the instrument  

4.28  
cascade control 
a control action in which the output of one controller is the setpoint for another controller  

4.29  
cascade control system 
a control system in which the output of one controller (the outer loop) is the setpoint for another 
controller (the inner loop). The outer loop is normally a slow-responding process as compared to 
the inner loop. 

4.30  
catalyst 
a substance that initiates a chemical reaction and enables it to proceed under milder conditions 
than otherwise possible 

4.31  
combustible 
the heat-producing constituent of a fuel, flue gas, or fly ash 

4.32  
combustion 
the rapid chemical combination of oxygen with the combustible elements of a fuel, resulting in the 
production of heat 

4.33  
composed point 
see calculated value 

4.34  
condensate pots 
reservoirs that are used in the measurement of steam or other vapors for condensing to the liquid 
state at ambient temperature 
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4.35  
condenser backpressure elements 
a multiple breakdown diffuser, normally installed in the steam condenser neck, used to generate 
a positive back pressure upstream of the condenser vacuum and to reduce the kinematic energy 
of steam from an external source other than the turbine exhaust  

4.36  
controllable parameters 
the set of all the process variables in a control system 

4.37  
controlled variable 
see process variable 

4.38  
controller 
any manual or automatic device or system of devices used to regulate a process within defined 
parameters. If automatic, the device or system responds to variations in  a process variable. 

4.39  
controller output 
also called the manipulated variable, this is the signal from a controller that positions a final control 
element in the field or sets the setpoint of another controller . 

4.40  
control loop 
a combination of field devices and control functions arranged so that a controlled variable is 
measured and compared to the setpoint to create a deviation signal, which is then processed 
through a controller to produce an output in the form of a manipulated variable to a control actuator  

4.41  
control piping 
the piping that is used to interconnect pneumatically or hydraulically operated control apparatus, 
as well as signal transmission systems used to interconnect instruments. This applies to all 
instrument valves, fittings, tubing, and piping.  

4.42  
control station 
a device or function that has a manually adjustable output and setpoint and may also include mode 
selection, mode status, and indication used in a control loop 

4.43  
control valve (turbine) 
a valve or set of valves used to regulate inlet steam flow to the turbine during normal operation 
and controlled by the turbine control system 

4.44  
convection 
the transmission of heat by the circulation of a liquid or a gas, such as air. Convection may be 
natural or forced. 

4.45  
converter 
a device that receives instrument signal information in one form and transmits an o utput signal in 
another form. An instrument that changes a sensor's output to a standard signal is properly 
designated as a transmitter, not a converter. Typically, a temperature element (TE) may connect 
to a transmitter (TT), not to a converter (TY).  
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