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Special Notes

API publications necessarily address problems of a general nature. With respect to particular
circumstances, local, state, and federal laws and regulations should be reviewed.

APl is not undertaking to meet the duties of employers, manufacturers, or suppliers to warn and
properly train and equip their employees, and others exposed, concerning health and safety
risks and precautions, nor undertaking their obligations under local, state, or federal laws.

Information concerning safety and health risks and proper precautions with respect to particulai
materials and conditions should be obtained from the employer, the manufacturer or suop.ar of
that material, or the material safety data sheet.

Nothing contained in any API publication is to be construed as granting any right' by imp Ication
or otherwise, for the manufacture, sale, or use of any method, apparatus, or product covered by
letters patent. Neither should anything contained in the publication be cons’rued as insuring
anyone against liability for infringement of letters patent.

Generally, API standards are reviewed and revised, reaffirmed, or withcraw.> at zast every five
years. Sometimes a one-time extension of up to two years will be zdded 20 this review cycle.
This publication will no longer be in effect five years after its publicatior date as an operative
API standard or, where an extension has been granted, upnn republication. Status of the
publication can be ascertained from the API Standards depar.n¢nt telephone (202) 682-8000. A
catalog of API publications, programs and services i pur'ished annually and updated
biannually by API, and available through Global Engiree-inc Documents, 15 Inverness Way
East, M/S C303B, Englewood, CO 80112-5776.

This document was produced under API standarlization procedures that ensure appropriate
notification and participation in the developmenta;process and is designated as an API
standard. Questions concerning the interpre’ation of the content of this standard or comments
and questions concerning the procedures incer which this standard was developed should be
directed in writing to the Director of the Ttonaards department, American Petroleum Institute,
1220 L Street, N.W., Washington, '0-C. 20005. Requests for permission to reproduce or
translate all or any part of the mawria:;-uublished herein should be addressed to the Director,
Business Services.

API standards are publishec' tc faciitate the broad availability of proven, sound engineering and
operating practices. These s ardards are not intended to obviate the need for applying sound
engineering judgment.regarding when and where these standards should be utilized. The
formulation and pubiization of API standards is not intended in any way to inhibit anyone from
using any other practic. s.

Any manufactirer. marking equipment or materials in conformance with the marking
requirements of an API standard is solely responsible for complying with all the applicable
requirem2nts o1 that standard. APl does not represent, warrant, or guarantee that such products
do ‘n fact conform to the applicable API standard.

These materials are subject to copyright claims of ISO, ANSI and API.

All rights reserved. No part of this work may be reproduced, stored in a retrieval system,
or transmitted by any means, electronic, mechanical, photocopying, recording, or
otherwise, without prior written permission from the publisher. Contact the Publisher, API
Publishing Services, 1220 L Street, N.W., Washington, D.C. 20005.

Copyright © 2004 American Petroleum Institute
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APl Foreword

This standard replaces APl Recommended Practice RP 39 Recommended Practices on Measuring the
Viscous Properties of Cross-linked Water-based Fracturing Fluids, 3" Edition, May 1998.

This standard shall become effective on the date printed on the cover but may be used voluntarily from
the date of distribution.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute to
assure the accuracy and reliability of the data contained in them; however, the Institute makes no
representation, warranty, or guarantee in connection with this publication and hereby expressly disclaima
any liability or responsibility for loss or damage resulting from its use or for the violation of any fede-al,
state, or municipal regulation with which this publication may conflict.

Standards referenced herein may be replaced by other international or national standards that ccn b
shown to meet or exceed the requirements of the referenced standard.

In this American National standard, editorial changes have been made and are listed in Anne.- A.

The modifications have not been changed in the body of this standard, but are noted by an arrow (=) in
the margin for reference to Annex A.

Suggested revisions are invited and should be submitted to the API, Standards L ~ozrtment, 1220 L
Street, NW, Washington, DC 20005, or by email to standards@api.org.

This American National Standard is under the jurisdiction of the APl Svbcomn.ittee 13, Drilling and
Completion Fluids. This standard is considered identical to the Eng.'st version of ISO 13503-1. I1ISO
13503-1 was prepared by Technical Committee ISO/TC 67, Materials, ~quipment and offshore structures
for petroleum and natural gas industries, Subcommittee SCZ, Dri'ing and completion fluids, and well
cement.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
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 ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part ©
The main task of technical committees is to prepare International Standards. Draft Internatic..2l S.zndards
adopted by the technical committees are circulated to the member bodies for voting. Publicaion as an

International Standard requires approval by at least 75 % of the member bodies casting a vot..

Attention is drawn to the possibility that some of the elements of this document may be ~e si bject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights

ISO 13503-1 was prepared by Technical Committee ISO/TC 67, Materials, equipm.« it and offshore structures
for petroleum, petrochemical and natural gas industries, Subcommittee SC 3, Drilling and completion fluids,
and well cements.

ISO 13503 consists of the following parts, under the general “itle Pewc/eum and natural gas industries —
Completion fluids and materials:

— Part 1: Measurement of viscous properties of completion fi.ids
The following part is under preparation:

— Part 2: Measurement of properties of p.oppan.s used in hydraulic fracturing and gravel-packing
operations
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Introduction

For the purpose of this part of ISO 13503, completion fluids are defined as viscosified treating fluids used
during the completion or workover of a petroleum- or natural gas-producing well. The objective of this part of
ISO 13503 is to provide a standard procedure for measuring the viscous properties of single-phase, nn
particulate-laden completion fluids. These fluids are viscosified brines, gravel-pack carrier fluids, ai.?
fracturing fluids. These fluids can be either crosslinked or non-crosslinked (aqueous, hydrocarbon-“c= azid-
based).

An optional shear-history simulation procedure is provided for fluids that are potentially shez-se.>sitive. This
procedure is designed to simulate the shearing effects experienced by a fluid in surface ap,»arav's and during
the time it is being conveyed down the welbore. Shear-history simulation is most c.'en uzed during the
development of new fracturing fluids to characterize their sensitivity to shear.

These standard procedures were compiled on the basis of several years of.con. rative testing, debate,
discussion, and continued research by the industry.

This standard procedure is largely based on API RP 39, third edition, May 199 [1].

In this part of ISO 13503, where practical, U.S. Customary units a. = icluded in parentheses for convenience.
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Petroleum and natural gas industries — Completion fluids and
materials —

Part 1:
Measurement of viscous properties of completion fluids

1 Scope

This part of ISO 13503 provides consistent methodology for determining the viscocity of completion fluids
used in the petroleum and natural gas industries. For certain cases, methods a:e aisc provided to determine
the rheological properties of a fluid.

2 Terms and definitions
For the purposes of this document, the following terms and defi iiuons apply.

21
bob
fixed inner cylinder of a concentric-cylinder viscometer

2.2
completion fluid
any fluid used during the completion phase ¢ = well

2.3
concentric-cylinder viscometer
rotational viscometer that consisis ~f a concentric-cylindrical bob and a cylindrical rotor

2.4
elasticity
capability of a materiai to . 2gain its original shape and condition upon removal of an acting stress

2.5

laminar flow

flow property of 1.uids in which all layers of the fluid move parallel to each other and no material is transferred
betweer layers

2.6

non-coosciinked fluid

‘inew., polymer-viscosified solution or any fluid that does not exhibit significant elasticity leading to the
W eissenberg effect (“bob climbing”)

2.7
rheology
science of the deformation and flow of matter
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