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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-77.70.02-1994 (R2010).

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 International Society of
Automation, 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.orqg.

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 (Sl) 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 S| (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. 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 Sl 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 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
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PATENTS, OR DETERMINING WHETHER ANY LICENSING TERMS OR CONDITIONS
PROVIDED IN 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,
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 STANDARD.

The following people served as members of ISA Subcommittee SP77.70 and approved the
document in 1994:

NAME COMPANY

*A. Gile, Chairman Potomac Electric Company

R. Johnson, Co-Chairman Sargent & Lundy Engineers

H. Hopkins, Managing Director Utility Products of Arizona

T. Bietsch Consultant

W. Brown ISD Corporation

F. Cunningham Swagelok Company

T. Dimmery Duke Power Company

*S. Dinh Potomac Electric Power Company
D. Frey Computer & Control Consultants
J. Hill Northern State Power

J. Jeffrey American Electric Power

J. Kling Black & Veatch

J. Smith Rochester Gas & Electric

J. Spahr Anderson, Greenwood & Company
N. Stangil (Deceased) Pennsylvania Power & Light

G. Venni Ontario Hydro

F. Zikas Parker Hannifin Corporation

The following people served as members of ISA77 and approved the document in 1994

NAME COMPANY

*R. Johnson, Chairman Sargent & Lundy Engineers

*T. Russell, Co-Chairman Honeywell, Inc.

L. Altcheh Israel Electric Corporation

T. Bietsch Consultant

*W. Blazier Sargent & Lundy Engineers

L. Broeker ABB Impell Corporation

J. Cartwright The Ohmart Corporation

Q. Chou Ontario Hydro

D. Christopher Houston Lighting & Power Company

*T. Dimmery Duke Power Company

C. Fernandez Comision Federal de Electricidad
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H. Foreman
E. Forman
W. Fryman
A. Gile
R. Hicks
*W. Holland
H. Hopkins
*R. Hubby
*J. Karvinen
J. Kennard
*M. Laney
D. Lee
W. Matz
G. McFarland
G. Mookerjee
J. Moskal
J. Murphy
*T. New
*N. Obleton
R. Papilla
*J. Pickle
G. Ramachandran
L. Rawlings Il
R. Roop
J. Rutledge
A. Schager
C. Skidmore
J. Smith
T. Stevenson
*C. Taft

- D. Tennant

~ B. Traylor

. *H. Wall

. J. Weiss

. J. Wiley

~ B. Zasowsk
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Brown & Root, Inc.

Process Auto Technology

lllinois Power

Potomac Electric Company
Black & Veatch

Southern Company Services, Inc.
Utility Products of Arizona

Leeds & Northrup

EG&G Idaho, Inc.

Ontario Hydro

Duke Power Company

Bailey Controls Company

Forney International

ABB Power Plant Controls
Detroit Edison Company

ABB Combustion Engineering Systems
E. I. du Pont de Nemours

Leeds & Northrup

Honeywell, Inc.

Consultant

E. I. du Pont de Nemours
American Cyanamid

Babcock & Wilcox Company
Hoosier Energy, Inc.
Jacksonville Electric Authority
Consultant

Florida Power & Light Company
Westinghouse Electric Corporation
Baltimore Gas & Electric
Southern Company Services, Inc.
Georgia Power Company
Sandwell, Inc.

Duke Power Company

EPRI

Public Service of Colorado
Schlumberger Industries

This standard was approved for publication by the ISA Standards and Practices Board on

18 December 1994,
NAME

M. Widmeyer, Vice President
H. Baumann

D. Bishop

W. Calder Il

C. Gross

H. Hopkins

A. lverson

K. Lindner

T. McAvinew

A. McCauley, Jr.
G. McFarland

J. Mock

E. Montgomery

COMPANY

The Supply System

H. D. Baumann & Associates, Ltd.
Chevron USA Production Company
Foxboro Company

Dow Chemical Company

Utility Products of Arizona

Lyondell Petrochemical Company
Endress + Hauser GmbH + Company
Metro Wastewater Reclamation District
Chagrin Valley Controls, Inc.

ABB Power Plant Controls

Bechtel

Fluor Daniel, Inc.
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D. Rapley

R. Reimer
R. Webb

W. Weidman
J. Weiss

J. Whetstone
C. Williams
G. Wood

M. Zielinski

Rapley Engineering Services

Allen-Bradley Company

Pacific Gas & Electric Company

Gilbert Commonwealth, Inc.

Electric Power Research Institute

National Institute of Standards & Technology
Eastman Kodak Company

Graeme Wood Consulting
Fisher-Rosemount

The following people served as voting members of ISA77 and approved reaffirmation of this

standard on 11 May 2010.

NAME

R. Hubby, Co-chair
D. Lee, Co-chair
L. Altcheh

J. Batug

D. Christopher
G. Cohee

D. Crow

R. Eng

A. Gavrilos

J. Gilman

W. Hocking

W. Holland

H. Johansen

R. Johnson

G. McFarland, Managing Director
G. Mookerjee

J. Olson

P. Reeves

D. Roney

M. Skoncey

T. Stevenson

C. Taft

A. Zadiraka

COMPANY
Consultant
ABB Inc.
Israel Electric Corp.
PPL Generation LLC
Consultant
Applied Control Systems
Invensys Foxboro
Hitachi Power Systems America
ABB Inc.
JFG Technology Transfer LLC
Consultant
CH2M Hill
Bechtel Power Corp.
Retired
Emerson Process Management
Detroit Edison Co.
Tennessee Valley Authority
Luminant Power
URS - Washington Division
First Energy Generation Corp.
Constellation Energy
Consultant
Babcock & Wilcox

This recommended practice was approved for reaffirmation by the ISA Standards and Practices

Board members on 10 November 2010.
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1 Scope

This standard covers the mechanical design, engineering, fabrication, installation, testing, and
protection of fossil power plant instrumentation sensing and control lines. The boundaries of this
standard span the process tap root valve to the instrument connection. This standard applies to all
fluid media (liquid, gas, or vapor).

2 Purpose

This standard establishes the applicable installation requirements and limits of instrumentation
sensing and control lines and their instruments in fossil power plants.

This standard addresses the requirements of maintaining the pressure boundary integrity of the
instrumentation sensing line (in accordance with the appropriate parts of American National
Standards Institute [ANSI] standards).

3 Definitions and terminology

For the purposes of this standard, the following definitions apply:

3.1 anchor: A reliable support that fastens the sensing line in place and prevents movement in
all directions.

3.2 blowdown line: The pipe or tubing located below the instrument connection for draining the
condensate or steam to a safe location.

3.3 blowdown valve: The valve in instrument sensing lines used to discharge undesirable
fluids.

3.4 breakable fitting: A fitting that is easily removed without damaging the tubing or pipe.
3.5 capillary: A small diameter tubing that runs from the process connection to the instrument.

3.6 condensate pots: Reservoirs that are used in the measurement of steam or other vapors
for condensing to the liquid state at ambient temperature.

3.7 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.

- 3.8 credible events: Those events considered environmental, geographical, or atmospheric in
© nature, such as earthquakes, tornadoes, hurricanes, etc.

© 3.9 instrument: A device used directly or indirectly to measure and/or control a process

- variable. The term includes primary elements, final control elements, measuring devices,

* computing devices, and electrical devices such as annunciators, switches, and push buttons. The
term does not apply to parts that are internal components of an instrument (e.g., a receiver bellows
or a resistor).

3.10 instrument isolation valve: The valve or valve manifold in the sensing line that is
available to personnel during normal plant operation for isolating the instrument from the process.
The root valve may or may not perform the function of the isolation valve, depending upon the
instrument location.
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