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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. The use of API publications is voluntary. In some cases,
third parties or authorities having jurisdiction may choose to incorporate API standards by reference and may mandate
compliance.

Neither APl nor any of API's employees, subcontractors, consultants, committees, or other assignees make any
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness \f
the information contained herein, or assume any liability or responsibility for any use, or the results of si:ch use, ¢
any information or process disclosed in this publication. Neither APl nor any of API’'s employees, suixcoi ‘ractors,
consultants, or other assignees represent that use of this publication would not infringe upon privately owr.>d i.ghts.

API publications may be used by anyone desiring to do so. Every effort has been made by the Ins “wte to ensure the
accuracy and reliability of the data contained in them; however, the Institute makes no representacon, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or re sponsibility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with wi.i=t this publication may
conflict.

API publications are published to facilitate the broad availability of proven, sound e.2Jine >ring and operating practices.
These publications are not intended to obviate the need for applying sound engineerii 5judgment regarding when and
where these publications should be used. The formulation and publicatior. of API publications is not intended in any
way to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformanco wih thiewnarking requirements of an API standard
is solely responsible for complying with all the applicable requirer..enic of that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to ‘ne anpiicable API standard.

Al rights reserved. No part of this work may be reproduced, translated, 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, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001-5571.

Copyright © 2021 American Petroleum Institute
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Foreword

Nothing contained in any API publication is to be construed as granting any right, by implication 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 construed as insuring anyone against liability for infringement of letters patent.

The verbal forms used to express the provisions in this document are as follows.
Shall: As used in a standard, “shall” denotes a minimum requirement to conform to the standard.

Should: As used in a standard, “should” denotes a recommendation or that which is advised bui nou required to
conform to the standard.

May: As used in a standard, “may” denotes a course of action permissible within the limits of o star.da:d.
Can: As used in a standard, “can” denotes a statement of possibility or capability.

Thisdocumentwas produced underAPI standardization procedures thatensure appronriac> notii cation and participation
in the developmental process and is designated as an API standard. Questions.concarriing the interpretation of the
content of this publication or comments and questions concerning the procea.'res .:nder which this publication was
developed should be directed in writing to the Director of Standards, American Pet icum Institute, 200 Massachusetts
Avenue, NW, Suite 1100, Washington, DC 20001. Requests for permis.ior to reproduce or translate all or any part of
the material published herein should also be addressed to the director

Generally, API standards are reviewed and revised, reaffirmcd, ¢ w.lndrawn at least every five years. A one-time
extension of up to two years may be added to this review cvcle  Stctus of the publication can be ascertained from
the API Standards Department, telephone (202) 682-8000. A cataiog of API publications and materials is published
annually by API, 200 Massachusetts Avenue, NW, Suite 110c; % ashington, DC 20001.

Suggested revisions are invited and should be sithn itte¢ \to the Standards Department, API, 200 Massachusetts
Avenue, NW, Suite 1100, Washington, DC 20007 s.ar.ards@api.org.
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Introduction

This document is largely based on APl Recommended Practice 61, “Recommended Practices for Evaluating Short
Term Proppant Pack Conductivity.” Informative references are also included in the bibliography.

The tests and test apparatus herein have been developed to establish standard procedures and conditions for use
in evaluating the conductivity of various hydraulic fracture proppant materials under laboratory conditions. Tis
procedure enables users to compare the conductivity characteristics under the specifically described test conditic ~s.
The test results can aid users in comparing proppant materials for use in hydraulic fracturing operations.

The procedures presented in this publication are not intended to inhibit the development of new techi.nlog/, materials
improvements, or improved operational procedures. Qualified engineering analysis and sound judgment is required
for their application to fit a specific situation.

This document may be used by anyone desiring to do so. Every effort has been made to ensui > the accuracy and
reliability of the data contained in it. However, APl makes no representation, warranty, or guc rantee in connection with
this document, and hereby expressly disclaim any liability or responsibility for loss or damc.2« resulting from its use or
for the violation of any federal, state, or municipal regulation with which this document 1.2ay cc nflict.

This document uses a format for numbers which follows the examples give. in + PI Document Format and Style
Manual, First Edition, June 2007 (Editorial Revision, November 2017). This nur 5ering format is different than that
used in APl 19D, First Edition. In this document the decimal mark is a">er od and separates the whole part from the
fractional part of a number. No spaces are used in the numbering format. | ne thousands separator is a comma and
is only used for numbers greater than 10,000, i.e. 5000 items, 12,50 ) bars.

In this document, where practical, U.S. customary (USC) units a: = included in parentheses for information. The units
do not necessarily represent a direct conversion of metric uhits (SI; to US Customary units, or USC units to Sl units.
Consideration has been given to the precision of the instruri.~r.c making the measurement. Consideration has also
been given to the nature of the measurement, is it critical or simply informational.

In this document, calibrating an instrument refers ‘o ¢ssuring the accuracy of the measurement. Accuracy is the
degree of conformity of a measurement of a-qu.:nti, to its actual or true value. Accuracy is related to precision, or
reproducibility, of a measurement. Precision is “ne Jegree to which further measurements or calculations will show the
same or similar results. Precision is charcterized in terms of the standard deviation of the measurement. The results
of calculations or a measurement cane (ccurate, but not precise, precise but not accurate, neither or both. A result
is valid if it is both accurate and prr.cis 2.

vii
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Measuring Conductivity of Proppants

1 Scope

This standard provides recommended testing procedures for evaluating proppants used in hydraulic fracturing
and gravel-packing operations.

NOTE The “proppants” mentioned henceforth in this document refer to natural sand, ceramic media, resin-coated
proppants, gravel packing media, and other materials used for hydraulic fracturing and gravel-packing operations.

The objective of the document is to provide consistent methodology for testing procedures used to measu e
performance of hydraulic-fracturing or gravel-packing proppants, or both. The testing procedures in thic. document
are not designed to provide values of proppant conductivity under downhole reservoir conditions. Lung-.arm test
data have shown that time, elevated temperatures, fracturing fluid residues, cyclic stress loading. eri hedment,
formation fines and other factors further reduce fracture proppant pack conductivity. Also, *his' vefei ance test is
designed to measure only the frictional energy losses corresponding to laminar flow within a pc ok. 1.5 recognized
that fluid velocity within an actual fracture can be significantly higher than in these laboratory >sts and can be
dominated by inertial effects.

2 Normative References

The following referenced documents are indispensable for the application of thic document. For dated references,
only the edition cited applies. For undated references, the latest editicn ¢ “ the referenced standard (including any
amendments) applies.

API Standard 19C, Measurement of and Specifications for Proynai *s'used in Hydraulic Fracturing and Gravel-
packing Operations

ISO " 3506-1, Mechanical properties of corrosion-resistan ~ta aless-steel fasteners — Part 1: Bolts, screws, and
studs

3 Terms, Definitions, Symbols, anc Abi. eviations

3.1 Terms and Definitions
For the purposes of this document._u.2.i»llowing terms and definitions apply.

311
conductivity
Width of the fracture mt'tiplie 4 by the permeability of the proppant pack

3.1.2

laminar flow

Darcy flow

Type of strcamlined flow for single-phase fluids in which the fluid moves in parallel layers, or laminae, such that
the icvers flc w smoothly over each other with instabilities being dampened by the viscosity.

215
ver.neability (k)
~ measure of the ability of a porous medium to allow flow of fluid or gases.

' International Organization for Standardization, 8 chemin de Blandonnet, CP401, 1214 Vernier, Switzerland; www.iso.org.
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