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ISO 15573:1998(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(1ISO member bodies). The work of preparing International Standards is normally carried out through 1SO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with 1SO, also take part in the work. 1ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

International Standard ISO 15573 was prepared by the American Society for Testing and Materials (ASTM)
Subcommittee E10.01 (as E 1818-96) and was adopted, under a special “fast-track procedure”, by Technical
Committee ISO/TC 85, Nuclear energy, in parallel with its approval by the ISO member bodies.

A new ISO/TC 85 Working Group WG 3, High-level dosimetry for radiation processing, was formed to review the
voting comments from the ISO “Fast-track procedure” and to maintain these standards. The USA holds the
convenership of this working group.

International Standard 1SO 15573 is one of 20 standards developed and published by ASTM. The 20 fast-tracked
standards and their associated ASTM designations are listed below:

ISO Designation ASTM Designation Title

15554 E 1204-93 Practice for dosimetry in gamma irradiation facilities for food
processing

15555 E 1205-93 Practice for use of a ceric-cerous sulfate dosimetry system

15556 E 1261-94 Guide for selection and calibration of dosimetry systems for
radiation processing

15557 E 1275-93 Practice for use of a radiochromic film dosimetry system

15558 E 1276-96 Practice for use of a polymethyimethacrylate dosimetry system

15559 E 1310-94 Practice for use of a radiochromic optical waveguide dosimetry
system

15560 E 1400-95a Practice for characterization and performance of a high-dose
radiation dosimetry calibration laboratory

15561 E 1401-96 Practice for use of a dichromate dosimetry system
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45“9 Designation: E 1818 - 96

Standard Practice for

ISO 15573:1998(E)

Dosimetry in an Electron Beam Facility for Radiation
Processing at Energies Between 80 and 300 keV'

This standard is issued under the fixed designation E 1818; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This practice covers dosimetric procedures to be
followed to determine the performance of low energy (300
keV or less) single-gap electron beam radiation processing
facilities. Other practices and procedures related to facility
characterization, product qualification, and routine pro-
cessing are also discussed.

1.2 The electron energy range covered in this practice is
from 80 keV to 300 keV. Such electron beams can be
generated by single-gap self-contained thermal filament or
plasma source accelerators.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:

E 170 Terminology Relating to Radiation Measurements
and Dosimetry?

E 177 Practice for Use of the Terms Precision and Bias in
ASTM Test Methods?

E 456 Terminology Relating to Quality and Statistics®

E 1261 Guide for Selection and Calibration of Dosimetry
Systems for Radiation Processing?

E 1275 Practice for Use of a Radiochromic Film
Dosimetry System?

E 1276 Practice for Use of a Polymethylmethacrylate
Dosimetry System?

E 1607 Practice for Use of the Alanine-EPR Dosimetry
System?

E 1650 Practice for Use of a Cellulose Acetate Dosimetry
System?

E 1707 Guide for Estimating Uncertainties in Dosimetry
for Radiation Processing?

2.2 International Commission on Radiation Units and

Measurements (ICRU) Reports?

ICRU Report 33 Radiation Quantities and Units

ICRU Report 37 Stopping Powers for Electrons and
Positrons

! This practice is under the jurisdiction of ASTM Committee E-10 on Nuclear
Technology and Applications and is the direct responsibility of Subcommittee
E10.01 on Dosimetry for Radiation Processing.

Current edition approved June 10, 1996. Published August 1996.

2 Annual Book of ASTM Standards, Vol 12.02.

3 Annual Book of ASTM Standards, Vol 14.02.

4 Available from the International Commission on Radiation Units and
Measurements, 7910 Woodmont Ave., Suite 800, Bethesda, MD 20814.
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2.3 Methods for Calculating Absorbed Dose and Dose
Distribution:®
ZTRAN Monte Carlo Code
Integrated Tiger Series (ITS) Monte Carlo Codes
Energy Deposition in Multiple Layers (EDMULT) Elec-
tron Gamma Shower (EGS43) Monte Carlo Codes

3. Terminology

3.1 Definitions:

3.1.1 Definitions of terms used in this practice may be
found in Terminology E 170 and ICRU Report 33.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 absorbed dose (D), n—quantity of ionizing radiation
energy imparted per unit mass of a specified material. The SI
unit of absorbed dose is the gray (Gy), where 1 gray is
equivalent to the absorption of 1 joule per kilogram of the
specified material (1 Gy = 1 J/kg). The mathematical
relationship is the quotient of d€ by dm, where d< is the
mean incremental energy imparted by ionizing radiation to
matter of incremental mass dm (see ICRU Report 33).

dz

b =dm

n

3.2.1.1 Discussion—The discontinued unit for absorbed
dose is the rad (1 rad = 100 erg/g = 0.01 Gy). Absorbed dose
is sometimes referred to simply as dose.

3.2.2 air gap, n—the distance between the product plane
and the electron beam window.

3.2.3 backscatter, n—the term used to describe additional
absorbed dose caused by scatter of the primary electron
beam from nearby material.

3.2.4 beam current, n—time-averaged electron beam cur-
rent delivered from the accelerator.

3.2.5 beam length, n—non-scanned electron beam, the
active length of the cathode assembly in vacuum parallel to
the product flow and perpendicular to the beam width.

3.2.6 beam power, n—the product of the average electron
beam energy and the average beam current (unit kW),

3.2.7 beam width, n—non-scanned electron beam, the
active width of the cathode assembly in vacuum perpendic-
ular to the product flow and beam length.

3.2.8 bulk processing rate, n—mass throughput rate based
on the output power in watts of the electron beam, the mass
of the irradiated material and the dose. Expressed in kilogray
kilograms per kilowatt hour or Megarad pounds per kilowatt
hour.

S Available from the Radiation Shielding Information Center (RSIC), Oak
Ridge National Laboratory (ORNL), P.O. Box 2008, Oak Ridge, TN 37831.
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