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 Preface

This preface is included for informational purposes and is not part of ANSI/ISA-77.70-1994.

This standard has been prepared as part of the service of ISA, the international society for 
instrumentation and control, 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, recommended practices, and technical reports.  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 to the greatest extent possible.  The Metric Practice 
Guide, which has been published by the Institute of Electrical and Electronics Engineers as 
ANSI/IEEE Std. 268-1992, 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 that ISA 
develops.

The information contained in the footnotes and annexes is included for information only and is not 
a part of this standard.
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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   blowndown 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.
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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.

3.11   instrument piping:   All valves, fittings, tubing, and piping used to connect instruments to 
main piping, other instruments, apparatus, or measuring equipment.

3.12   manifolds:  An assembly of two, three, or more valves, often in one package, used to facilitate 
calibration and maintenance.

3.13   root valve:   The first valve located on the instrument sensing line after it taps off the main 
process.  The root valve is sometimes referred to as the shutoff valve.

3.14   seal chambers:   The chambers used in the measurement of fluids that, due to their corrosive 
or viscous properties, are preferably prevented from entering the instrument body.

3.15   slide:  The device that supports the dead weight of the instrument piping but allows axial 
movement. 

3.16   welded fitting:   A type of fitting used to permanently connect by welding tubing with tubing, 
tubing with pipe, or pipe with pipe.

4   Mechanical design

The design of instrument sensing and sampling lines in a power plant is covered by ANSI B31.1, 
"Power Piping," latest version with addenda.  This code allows either tubing or pipe to be used for 
these lines.  All pressure-boundary connections, tubing, piping, fittings, valves, in-line devices, 
and equipment shall be specified by the engineer in accordance with the requirements of ANSI 
B31.1.  Regarding interpretation of pressure-boundary requirements, the latest version of ANSI 
B31.1 with addenda shall be the governing document.

4.1   Instrument lines

4.1.1   Process tap connections

All of the material between the root valve(s), including the root valve(s) and process connection, 
shall be the same material as the process pipe or vessel or shall be a material compatible with 
the process fluid, pressure, temperature, and connection methods.  The connection shall be a 
minimum of ½ inch (12.7 mm) nominal pipe size for service conditions when pressures are  900 
psig (6.21 MPa) or less, and temperatures are 800°F (426.67qC) or less.  The minimum size shall 
be ¾ inch (19.05 mm) for conditions that exceed either of those limits.  Shutoff valves shall be 
designed for maximum design pressure and temperature of the piping system and shall be 
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