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Preface

This preface, as well as all material contained in the footnotes and annexes, is included for
information purposes and is not part of the ANSI/ISA-7.0.01-1996.

This Standard has been prepared as a part of the service of ISA, the international society for
measurement 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 (Sl) 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 Sl (and the metric system) in their business and professional dealings
with other countries. Toward this end, this Department will endeavor to introduce Sl and
acceptable metric units as optional alternatives to English units in all new and revised standards,
recommended practices, and technical reports to the greatest extent possible. The Metric
Practice Guide, which has been published by the Institute of Electrical and Electronics Engineers
as ANSI/IEEE Standard 268-1982, and future revisions, will be the reference guide for
definitions, symbols, abbreviations, and conversion factors. S| (metric) conversions in this
Standard are given only to the precision intended in selecting the original numerical value. When
working in Sl units, the given Sl value should be used; when working in customary U.S. units, the
given U.S. value should be used.

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.

This Standard, complete with all updates, incorporates the following previous SP7
Subcommittees and documents:

SP7.1 Pneumatic Control Circuit Pressure Test

SP7.3 Air Quality Standards for Pneumatic Instruments

SP7.3 Application and Tests for Quality Standards for Instrument Air

SP7.4 Air Pressures for Pneumatic Controllers and Transmission
Systems

SP7.6 Pneumatic Control Circuit Transmission Distances

ISA-RP7.1-1956 Pneumatic Control Circuit Pressure Test

ISA-7.3-1975 (R1981)  Quality Standard for Instrument Air

ISA-7.4-1981 Air Pressures for Pneumatic Controllers, Transmitters and
Transmission Systems

ISA-RP7.7-1984 Producing Quality Instrument Air
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1 Scope

The scope of this Standard is
a) to provide limits for moisture content in instrument quality air;
b) to provide limits for entrained particle size and oil content in instrument quality air;

c) to establish an awareness of possible sources of corrosive or toxic contamination
entering the air system through the compressor suction, plant air system cross
connection, or instrument air connections directly connected to processes;

d) to establish standard air supply pressures (with limit values) and operating ranges for
pneumatic devices;

e) to specify ranges of pneumatic transmission signals used in measurement and control
systems between elements of systems. It includes, but is not limited to, the following:
1) Pneumatic controllers
2) Pneumatic transmitters and information transmission systems

3) Current-to-Pressure transducers

4) Pneumatic control loops; and

f) to establish criteria for testing compliance with instrument-quality air standards.

2 Purpose

The purpose of this Standard is to establish a standard for instrument quality air.

3 Definitions

3.1 ambient temperature: The temperature of the medium surrounding a device.

3.2 dewpointtemperature: The temperature, referred to at a specific pressure, at which water
vapor condenses.
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3.3 elements of measurement and control systems: Functional units or integrated
combinations thereof that ensure the transducing, transmitting, or processing of measured values,
control quantities or variables, and reference variables. A valve actuator in combination with a
current to pressure transducer, valve positioner, or a booster relay is considered an element that
receives the standard pneumatic transmission signal or standard electric current transmission
signal.

3.4 instrument quality air: Air, which is the working media for various devices, that has been
treated to minimize liquid and particulate matter.

NOTE — Some individual devices may require further conditioning of the air (filtration,
dehumidification) to ensure reliable operation.

3.5 lower limit: The lowest value of the measured variable that a device can be adjusted to
measure.

3.6 measured value: The numerical quantity resulting, at the instant under consideration, from
the information obtained by a measuring device.

3.7 micrometer (m): A metric measure with a value of 10® meters or 0.000001 meter
(previously referred to as "micron").

3.8 parts per million (ppm): Represents parts per million and should be given on a weight
basis. The abbreviation shall be ppm (w/w). If inconvenient to present data on a weight basis
(w/w), it may be given in a volume basis; (v/v) must be stated after the term ppm; e.g.,

5 ppm (v/v) or 7 ppm (w/w).

3.9 pneumatic controller: A device that compares the value of a variable quantity or condition
to a selected reference and operates by pneumatic means to correct or limit the deviation.

3.10 pneumatic transmission system: A system that develops an output directly
corresponding to the input information for conveying information—comprising a transmitting
mechanism that converts input information into a corresponding air pressure, interconnecting
tubing, and a receiving element responsive to air pressure.

3.11 pressure dew point: The dew point value at line pressure of the compressed air system
(usually measured at the outlet of the dryer system or at any instrument air supply source prior to
pressure reduction). When presenting or referencing dew point, the value shall be given in terms
of the line pressure; e.g., -40°C (-40°F) dew point at 690 kPa (approximate) (100 psig).

3.12 range of apneumatic transmission signal: The range determined by the lower and upper
limit of the signal pressure.

3.13 relative humidity: The ratio (expressed as a percentage) of the partial pressure of water
vapor contained in the air at a given temperature and pressure to the maximum partial pressure
of water vapor that could be present at the same temperature under saturated conditions.

3.14 span: The algebraic difference between the upper and lower range values.

3.15 supply pressure: The pneumatic supply pressure that enables the system element to
generate the pneumatic transmission signals specified to provide the final device with required
operational force.

3.16 upper limit: The highest value of the measured variable that a device can be adjusted to

measure.
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4 Instrument air system design

The specifications for instrument air systems vary in order to meet a range of application
requirements. This makes the specification of any specific design requirements impractical, but
in general, a properly designed instrument air system should

a) provide a sufficient quantity of air to supply the highest anticipated load plus margin for
future growth including leakage;

b) provide the quality air required by the user; and

c) provide for maintenance and testing of the system.

5 Instrument air, quality standard

This Standard establishes four elements of instrument air quality for use in pneumatic
instruments (see Annex B.2).

5.1 Pressure dew point

The pressure dew point as measured at the dryer outlet shall be at least 10°C (18°F) below the
minimum temperature to which any part of the instrument air system is exposed. The pressure
dew point shall not exceed 4°C (39°F) at line pressure. A monitored alarm is preferred;
however, if a monitored alarm is unavailable, per shift monitoring is recommended. See Annex
B.2.1. See Table B-1, Note 3 when using a refrigerant dryer.

5.2 Particle size

A maximum 40 micrometer particle size in the instrument air system is acceptable for the majority
of pneumatic devices. Pneumatic devices that require instrument air with less than

40 micrometer particle sizes shall have additional filtration to meet the particulate size limit for the
device.

Subsequent to any maintenance or modification of the air system, maximum particle size in the
instrument air system should be verified to be less than 40 micrometers.
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