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Preface

This preface, as well as all footnotes and annexes, is included for information purposes and is not part of
ANSI/ISA-77.43.01-2014.

In the 2014 edition, the title and purpose has been modified to make this standard applicable for once-
through boilers. Thus, all references to “drum type” boiler have been removed. In the 2014 edition, the
scope has been modified to include generation demand and turbine demand development and to change
firing rate demand to boiler demand. The scope modification correctly identifies the content covered
within the document and uses terms common to the industry.

This document has been prepared as part of the service of ISA towards 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 Sl (and the metric system) in their business and
professional dealings with other countries. Toward this end, this Department will endeavor to introduce
Sl-acceptable metric units in all new and revised standards, recommended practices, and technical
reports to the greatest extent possible. IEEE/ASTM SI 10, American National Standard for Metric
Practice, 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 DOES NOT TAKE ANY POSITION WITH RESPECT TO THE EXISTENCE OR
VALIDITY OF ANY PATENT RIGHTS ASSERTED IN CONNECTION WITH THIS DOCUMENT, AND
ISA DISCLAIMS LIABILITY FOR THE INFRINGEMENT OF ANY PATENT RESULTING FROM THE
USE OF THIS DOCUMENT. USERS ARE ADVISED THAT DETERMINATION OF THE VALIDITY OF
ANY PATENT RIGHTS, AND THE RISK OF INFRINGEMENT OF SUCH RIGHTS, IS ENTIRELY
THEIR OWN RESPONSIBILITY.

PURSUANT TO ISA’S PATENT POLICY, ONE OR MORE PATENT HOLDERS OR PATENT
APPLICANTS MAY HAVE DISCLOSED PATENTS THAT COULD BE INFRINGED BY USE OF THIS
DOCUMENT AND EXECUTED A LETTER OF ASSURANCE COMMITTING TO THE GRANTING OF
A LICENSE ON A WORLDWIDE, NON-DISCRIMINATORY BASIS, WITH A FAIR AND
REASONABLE ROYALTY RATE AND FAIR AND REASONABLE TERMS AND CONDITIONS. FOR
MORE INFORMATION ON SUCH DISCLOSURES AND LETTERS OF ASSURANCE, CONTACT ISA
OR VISIT WWW.ISA.ORG/STANDARDSPATENTS.

OTHER PATENTS OR PATENT CLAIMS MAY EXIST FOR WHICH A DISCLOSURE OR LETTER
OF ASSURANCE HAS NOT BEEN RECEIVED. ISA IS NOT RESPONSIBLE FOR IDENTIFYING
PATENTS OR PATENT APPLICATIONS FOR WHICH A LICENSE MAY BE REQUIRED, FOR
CONDUCTING INQUIRIES INTO THE LEGAL VALIDITY OR SCOPE OF PATENTS, OR
DETERMINING WHETHER ANY LICENSING TERMS OR CONDITIONS PROVIDED IN
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CONNECTION WITH SUBMISSION OF A LETTER OF ASSURANCE, IF ANY, OR IN ANY
LICENSING AGREEMENTS ARE REASONABLE OR NON-DISCRIMINATORY.

ISA REQUESTS 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 GOVERNMENTAL REGULATORY LIMITATIONS AND ESTABLISHED SAFETY AND HEALTH
PRACTICES BEFORE IMPLEMENTING THIS DOCUMENT.
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1 Purpose

The purpose of this document is to establish the minimum requirements for the functional design
specifications of unit/plant demand development for control systems for fossil-fueled power plant boilers.

2 Scope

The scope of this standard is to address the unit/plant demand development subsystem for boilers with
steaming capacities of 200,000 Ibs/hr (25 kg/s) or greater. This subsystem includes generation demand,
boiler demand development, turbine demand development, throttle/header pressure control, and unit
megawatt/steam flow control as applicable.

This standard will address two types of process applications:
a) a single boiler supplying a single turbine, typical of an electric utility power plant; and

b) a single boiler or multiple boilers supplying a common distribution header, typical of an industrial
power plant.

Specifically excluded from consideration are:
a) dispatch control;
b) turbine/generator control (other than turbine demand);
c) feedwater controls

d) steam temperature controls (covered separately by ANSI/ISA-77.44.01, Fossil Fuel Power Plant —
Steam Temperature Controls);

e) combustion controls (covered separately by ANSI/ISA-77.41.01, Fossil Fuel Power Plant Boiler
Combustion Controls);

f) steam distribution control systems;
g) economic loading of boilers; and

h) fluidized bed boilers.

3 Definitions

The following definitions are included to clarify their use in this standard and may not correspond to the
use of the word in other texts. For other definitions, reference ISA-51.1, Process Instrumentation
Terminology.

3.1 alarm:
an audible and/or visible means of indication to the plant operator of an equipment or process malfunction
or abnormal condition requiring a response.

3.2 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, and/or economizer sections or any combined
thereof, as well as drums and headers.
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3.3  boiler follow mode:
a mode of boiler/turbine control where the boiler responds to an energy demand requirement and controls
boiler pressure by regulating boiler inputs.

3.4  coordinated control mode:
a mode of boiler/turbine control that provides for the parallel operation of the boiler and the turbine as a
unit to match generation to demand while maintaining boiler/turbine balance.

3.5 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.

3.6  differential pressure flow element:
a measuring element that is inserted in a process flow path and used to create a pressure drop that is
proportional to the square of the rate of flow.

3.7  firing rate:
the rate of fuel combustion in a boiler.

3.8 first-stage pressure:

the pressure within a steam turbine at the point where the steam exits the first row of turbine blades. The
pressure at this point is closely proportional to the flow rate of steam through the turbine. First-stage
pressure is also referred to as impulse pressure by some turbine manufacturers.

3.9 frequency:
an electrical measurement of the number of cycles in a given period of time that an electrical current
oscillates. In the United States, the electrical system operates at a frequency of sixty Hertz (cycles/sec).

3.10 load:
the rate of energy output, usually expressed as Ib/hr (kg/s) of steam or megawatts of electrical
generation.

3.11 load dispatch:
a remotely developed signal transmitted to an electric generating unit's control system for the
development of that unit's net generation requirement.

3.12 load index:
signal representative of desired output energy flow rate.

3.13 mass steam flow:

the mass flow rate of steam from the boiler derived either from direct process measurements and/or
calculations from other parameters. If volumetric steam flow rate measuring techniques are employed, the
measured (indicated) flow shall be compensated for flowing steam density to determine the true mass
steam flow rate.

3.14 megawatt:
a unit of power measurement equal to one million watts. Turbine/generator capability is usually expressed
in megawatts.

3.15 mode (submode):
a particular operating state of a control system such as manual, automatic, remote, coordinated, etc.
A mode is usually designed to achieve a desired control strategy.
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