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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-TR52.00.01-2006.

This document has been prepared as part of the service of ISA—the Instrumentation, Systems, and
Automation Society—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.

This project began with Task Force No.1 on Environmental Standards as organized by the Measurement
Standards Division in 1959. A report was published in the February 1961 issue of the ISA Journal, entitled
"Recommended Environments for Standards Laboratories." In 1962 the Measurement Standards
Instrumentation Division organized the F-6 Environmental Committee. The Committee's report was
published in the October 1964 issue of ISA Transactions, entitled "Recommended Environments for
Standards Laboratories."

The committee known as the RP 52 Committee on Recommended Environments for Standards
Laboratories was organized by the Metrology Division in 1966. This committee conducted a panel
discussion meeting at the 23rd Annual ISA Conference (1968) in New York City. The purpose was to
review the 1964 Recommendations and to elicit new information from the audience on experience gained
from environmental control of standards laboratories.

From a resume of this panel discussion it was possible for the committee members to formulate a revision
of the 1964 Recommendations in light of new information. As an additional step, a reedited version of the
panel discussion was sent to 29 members of the National Conference of Standards Laboratories (NCSL)
in order to gain further information. Selection for this survey was made from among the total membership
in NCSL on the basis of extended experience with operation of a standards laboratory where
environmental control was a factor of concern and interest. From responses of a portion of the 29
members selected, it was possible for the committee to have additional information at hand as an aid in
revising the 1964 Recommendations. The result of this somewhat lengthy process of revision was the
original ISA-RP52.1-1975 document.

The SP52 committee has updated the existing references within this document and also added
references to NSTL RP-14, Guide to Selecting Standards-Laboratory Environments, where appropriate in
this version published as a technical report.

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. 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

Copyright 2006 ISA. All rights reserved. Doc u m ents

Document Sharing Hub

Copyright The Instrumentation, Systems, and Automation Society
Provided by IHS under license with ISA Licensee=JGC Gulf International Ltd/5973537001, User=Singh, Raghvendra
No reproduction or networking permitted without license from IHS Not for Resale, 03/18/2009 02:55:18 MDT

Full document details: ISA TR52.00.012006


http://www.avadocuments.com/doc/isa-tr52-00-01-2006
http://www.avadocuments.com/doc/isa-tr52-00-01-2006

ISA-TR52.00.01-2006 -4 -

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 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.

The original ISA Standards Committee on Recommended Environments for Standards Laboratories, RP
52, operated within the ISA Standards and Practices Department, Whitney B. Miller, Vice-President. The
persons listed below served as members of this committee.

NAME COMPANY

W. Snyder, Chairman National Bureau of Standards

A. Bentley U. S. Army Metrology and Calibration Center,
Redstone Arsenal

A. Bruno Franklin Institute Research Laboratories

C. Koop Autonetics Division, Rockwell International

J. Mitchell Autonetics Division, Rockwell International

T. Morrow Morco Associates

R. Smock U. S. Army Metrology and Calibration Center,

Redstone Arsenal
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Consultant

To those who contributed to the panel discussion meeting at the 23rd Annual ISA Conference (1968) in
New York City, and to certain members of the National Conference of Standards Laboratories who
contributed comments in the revised Recommendations, their assistance in the formulation of ISA-

RP52.1-1975 is gratefully acknowledged.

In addition to the RP 52 committee members, the following served as a Board of Review for ISA-RP52.1-

1975.
NAME

J. Aikens
L. Becht

J. Belanger
P. Bliss

P. Decker

S. Dowdell
L. Frey

G. Gallagher
R. Galley
W. Gresho
K. Henold
W. Herod

G. Hocutt

W. Johnston, Jr.

P. Lederer
R. Marvin

A. McCauley, Jr.

H. McConnell

W. Moles
A. Parsons
W. Schmitt
D. Sharp
R. Shaw

R. Stubblefield
G. Watton
A. Woodington

COMPANY

Naval Air Propulsion Test Center

Western Standards Laboratory,

Naval Air Rework Facility

Hydro-Quebec

Pratt and Whitney Aircraft Company
Honeywell Information Systems

Ford Motor Company

Johnson Service Company

Fluor Engineers and Constructors

Bechtel Power Corporation

Western Electric Company

Kollsman Instrument Company

HQ Aerospace Guide and Metrology Center,
Newark Air Force Station

Dorsey Trailers Inc.

Intelcom Rad Tech.

National Bureau of Standards

Dow Chemical Company

Glidden-Durkee Division SCM Corporation
California Institute of Technology,

Jet Propulsion Laboratory

General Electric Company

Honeywell Inc.

Hughes Helicopters

IBM Corporation

Standardizing Laboratory,

Westinghouse Electric Corporation

NASA Johnson Space Center

Seattle, Washington

Convair Aerospace Division, General Dynamics
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The following individuals served as members of the current ISA-SP52 committee that approved this

technical report.
NAME

D. Braudaway, PE, Chairman

M. Widmeyer, Managing Director
G. Neely*

Paul Packebush

M. Suraci

Z. Srbovski

R. Williams*

*One Vote per company

COMPANY

Consultant

Stanford Linear Accelerator Center
Naval Surface Warfare Center
National Instruments

Lockheed Martin Corp (retired)

Ul Marsal Tito

Naval Surface Warfare Center

This technical report was approved for publication by the Standards and Practices Board on 29

December 2006.
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1 Purpose

The measured value assigned to a standard or measurement instrument has the essential qualification
that the assigned value was valid at the specific time and under the specific conditions of the calibration.
No assurance is made regarding the future value or the value under different conditions. If the device is
physically stable with time, and if a sufficient history is compiled under environmental conditions that are
compatible with the previous calibration, the confidence level of the assigned value increases. If the
specific conditions of measurements are not repeated when the device is again calibrated, any variables
introduced can create substantial uncertainty. With this fact in mind, it is obvious that there is a need for
knowing and maintaining the environmental factors associated with the various types of measurement
standards and instruments. Aside from the necessity of securing repeatable measurements,
environmental controls help to reduce the number of tedious corrections necessary in making
measurements that are affected by adverse environments.

2 Scope

The usual concept that working standards are less accurate than reference standards and that the
environmental requirements are less demanding is the basis for this technical report. The same concept
carries over, in general, in differentiating between Type | and Type |l laboratories. It should be
emphasized that this technical report is intended to apply to Echelon Il laboratories only (see Clause 3).
Moreover, this technical report serves primarily as a guideline to the design, construction, and operation
of standards laboratories and, thus, is not to be construed as mandatory requirements. In many cases
satisfactory repeatability of calibrations can be obtained even though the environment does not comply
fully with this technical report.

For additional information, see ISAO/R 554, Standard Atmospheres, NCSL RP-7, Laboratory Design, and
NCSL RP-14, Guide to Selecting Standards-Laboratory Environments.

3 Definitions

- 3.1 Echelon I: The National Bureau of Standards:
- this echelon has custody of the national standards and calibrates lower-level standards by comparison
© with them.

~ 3.2 Echelon II: All levels between Echelon | and Echelon IIl:
typical agencies included in this echelon are the standards laboratories of industrial concerns,
universities, the Department of Defense, and commercial calibration laboratories. In some cases Echelon
Il is divided into two levels. The standards used in the upper level (Type ) are calibrated by comparison
with standards of Echelon I. In general, the standards in the lower level (Type Il) are used to calibrate
standards in Echelon III.

3.3 Echelon IlI: The level at which measuring instruments are calibrated prior to use by the user:
typical agencies in this level are the production line test departments and service departments of
instrument manufacturers, and the repair and calibration facilities of instrument users. In general, the
standards in this echelon will have been calibrated against standards in Echelon 1.

4  Environmental conditions
4.1  Acoustic noise
Applicable Laboratory: All laboratories.

Requirements:
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Types | and Il: The maximum level for noise is 45 decibels as measured on a sound level meter using the
A or 40-dB weighting network.
4.2  Dust particle count
See also NCSL RP-14, Section 8.
4.2.1 Applicable laboratory: Dimensional, optical, and micromass
Requirements:

Type I: Less than 4 x 10° particles larger than 1 um per cubic metre of room volume. Less than 2 x 106
particles larger than 0.5 um per cubic metre. No particles larger than 50 um.

Type II: Less than 7 x 10° particles larger than 1 um per cubic metre. Less than 4 x 10’ particles larger
than 0.5 um per cubic metre. No particles larger than 50 um.

4.2.2 Applicable laboratory: All other types
Requirements:

Type | and Type II: Less than 7 x 10° particles larger than 1 um per cubic metre. Less than 4 x 10’
particles larger than 0.5 um per cubic metre. No particles larger than 50 um.

4.3  Electrical and magnetic fields (shielding)

See also NCSL RP-14, Section 9.

4.3.1 Applicable laboratory: Pressure-Vacuum, force, acceleration, dimensional, optical, and flow
Requirements:

Types | and Il: No special requirements except for electronic measuring instrument which should be
shielded locally and guarded by self-shielding or small screened enclosures.

4.3.2 Applicable laboratory: Temperature, dc, low-frequency, high-frequency, and microwave
Requirements:

Types | and II: 100 pV/m, maximum radiation field strength, dc ground bus to ground, less than
2 Qresistance, ac ground to ground, less than 5 Q resistance.

4.4  Laboratory air pressure
See also NCSL RP-14, Section 5.
Applicable Laboratory: All types.
Requirements:

Types | and II: Maintain positive pressure of 10 pascals (newtons per square metre), (0.1 millibar),
(0.05 inch of water) in the laboratory.
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4.5 Lighting

See also NCSL RP-14, Section 7.
Applicable Laboratory: All types.
Requirements:

Types | and II: 1000 lux (lumens per square metre), (approx. 100-foot candles) at bench level or reading
surface.
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