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Foreword

This document (EN ISO 10414-2:2011) has been prepared by Technical Committee ISO/TC 67 “Materials,
equipment and offshore structures for petroleum, petrochemical and natural gas industries” in collaboration
with Technical Committee CEN/TC 12 “Materials, equipment and offshore structures for petroleum,
petrochemical and natural gas industries” the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by December 2011, and conflicting national standards shall be withdrawn
at the latest by December 2011.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.

Endorsement notice

The text of 1SO 10414-2:2011 has been approved by CEN as a EN ISO 10414-2:2011 without any
modification.



SIST EN ISO 10414-2:2011

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 10414-2:2011
https/standards.iteh.ai/catalog/standards/sist/a068a4c9-fc 12-47da-8af7-
b3761aebla34/sist-en-iso-10414-2-2011



INTERNATIONAL ISO
STANDARD 10414-2

Second edition
2011-06-15

Petroleum and natural gas industries —
Field testing of drilling fluids —

Part 2:
Oil-based fluids

Industries du pétrole et du gaz naturel — Essais in situ des fluides de
forage —

Partie 2: Fluides a base d'huiles

e Reference number
= — ISO 10414-2:2011(E)

© SO 2011



ISO 10414-2:2011(E)

COPYRIGHT PROTECTED DOCUMENT

© 1SO 2011

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2011 — All rights reserved



I1ISO 10414-2:2011(E)

Contents Page
[0 T =312 o T (o v
o o 11 e 4 oY Vi
1 T o - S S 1
2 N o 4 4B YT =) =] (= o = N 2
3 Terms and defiNitioNS .......cceeeeiiiiiiiiii i e e r e s s n s s s e e e e s e nnnaarrrr e e e e e e nnnnnn s 2
4 Symbols and abbreviated termsS ... 3
4.1 R0 1] oo S 3
4.2 X 0 o] =V =1 0= I8 1= o o ¢ - 9
5 Determination of drilling fluid density (mud weight) ........cccoivimiiriic 10
51 T T T o 10
5.2 N o o 2= 1= 1 10
5.3 (o Yo=Y o [T - 10
54 (0 1o 1 | = 14 oY o 10
6 Alternative method for determination of drilling fluid density ........ccccococcmiiniiininiiicee, 12
6.1 Principle.........a 0w dan G A L A L . L L L L L s 12
6.2 APPATALUS ....ceceeeeeeecemeeeeiemnnennnensnnnnsssnsnssnsssssssssssssssssssssssssssssssssssssnsssssssssssssssssssssssssssssssssssssssssnssssssnsnsnsnnn 12
6.3 [ ad (oY o2 = o [ 1] - Bt A e N 13
6.4 {0- e 0] =14 ' o TN 14
7 Viscosity and gel strength... oo 4600440 dada ettt lsbessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 14
71 PrinCiple.....ioimessermisnsshsstusie sremterlesescsinraderrabs fafntdnd 36y Rensbadan dind 3 andFebmasiont S 14
7.2 Determination of viscosity using the Marsh funnel ;..o 14
7.3 Determination of viscosity and gel strength using a direct-reading viscometer ......................... 15
8 853 = 1 o3 1 4= 11 o) o 18
8.1 T T T o 18
8.2 High-temperature/high-pressure test up to 175 °C (350 °F) ....ccooiiiiiiiiimii e 18
8.3 High-temperature/high-pressure test 175 °C (350 °F) up to and including 230 °C (450 °F)......... 21
9 Retort test for oil, water and solids concentrations ..........ccccceecviiiiiiiiercinr e e 23
9.1 PriNCIPIE... e s nnnnnnn 23
9.2 APPATALUS ....cceeeieiiiiiiiiiennennnnnnnnnnsnnnnnssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssnnnsnsnns 24
9.3 Procedure — Volumetric Method ... rrs e e s s s e e n s s s e m e s e e mnsnserenn 25
9.4 Calculation — Volumetric Method..............iiiiiiiiiieciiii e re s s e e s s s nasss e s e e esnnsnnns 26
9.5 Procedure — Gravimetric Method ............ceeeiiiiiiiiii i e s e ana e e e e enees 27
9.6 Calculation — Gravimetric Method ... s s ass e as s rans s s ranssssreenn 29
9.7 Calculation — Volume fractions of oil, water and solids ...........cccoveeeiiiiiiiiecccn e, 30
10 Chemical analysis of oil-based drilling fluids ..........ccooiiiiiieine e 32
10.1 T oo 32
10.2 Reagents and apParatus..........ccccceeiiiiiiiirmmire i msee s sssss e e e s s nn e e e s ea s a e nmn e e e s e e a e nnnane e e s 33
10.3  Base alkalinity demand, Vg ....coccvriininnnrr 34
10.4  Whole-drilling-fluid alkalinity, ViK.....cocosrimniinimninininnssnsniis s 35
10.5 Whole-drilling-fluid chloride concentration...........ccccoiiiiiccccicriir e e 37
10.6  Whole-drilling-fluid calcium concentration ...........cccccoeiiiicccicceirr e e 38
11 Electrical stability test.........cccooiiir s 39
11.1 PriNCIPIE... e nnnnnnn 39
T A Y o o - - {1 - 39
11.3  Equipment calibration/performance test ... ——— 40
11.4 [ (o Yo=Y o [T - 40

© ISO 2011 — All rights reserved iii



ISO 10414-2:2011(E)

12 Lime, salinity and solids calCulations ..........ceeeeemmimimememememe s 41
12.1 o T 4 T o 41
17287 1Y o T o T 1 - 1 (U L= 42
12.3  Whole-drilling-fluid calculations .........ccccceiiiiccciiiiriri e ssssr s ssm e e e e s nmn e e e s e nn 42
12.4 Aqueous phase CalCUIatioNs ... s s 44
12.5 Soluble and insoluble whole-drilling-fluid sodium chloride calculations ........ccccccevvicciieerneennn. 48
12.6  Calculation — Solids in the whole drilling fluid ........ccccciiiiiiiiii 49
Annex A (informative) Measurement of shear strength using shearometer tube ............cccccririinriiiiennn, 54
Annex B (informative) Determination of oil and water retained on cuttings.........ccccocvccriiiiinnnnicnnnceenn, 56
Annex C (informative) Determination of aqueous-phase activity of emulsified water using an
€leCtrONYGrOMELEr ....cci e ——————————— 61
Annex D (informative) Determination of aniline point ..........ccccv i —— 64
Annex E (informative) Lime, salinity and solids calculations.........cc..cccccoimmiimiiiiccccscecese s cscssseeeee e 67
Annex F (informative) Sampling, inspection and rejection of drilling materials .......ccccccceeececveerenniiiccnnnes 88
Annex G (informative) Rig-Site SAMPIING.......cccceiiiiiiiiciicriii s s e e s nmn e e e e snnnn 920
Annex H (informative) Determination of cutting activity by the Chenevert method .............ccccccrrrrrnnnneee 93
Annex | (informative) Chemical analysis of active sulfides by the Garrett gas train method.................... 97

Annex J (informative) Calibration and verification of glassware, thermometers, viscometers,
retort kit cup and drilling fluid balances ..........ccccoiiiiiriini e ——————— 102

Annex K (informative) High-temperature/high-pressure filtration,testing of oil-based drilling fluids
using the permeability plugging apparatus-and cells equipped with'set-screw secured

=T Lo e T o 1= T S 107
Annex L (informative) High-temperature/high-pressure filtration testing of oil-based drilling fluids

using the permeability plugging apparatus and cells equipped with threaded end caps ......... 117
Annex M (informative) Compatibility of elastomeric materialsiwith.non-aqueous-based drilling

£ LT TTo L= N e 129 I 23 o0 e 0 it Sy S P 1V 1 7 g N 0 1 5 127
Annex N (informative) Sand content procedure for non-aqueous fluids ...........cccccccrrrriiiicccsceeereeenn e 131
Annex O (informative) Identification and monitoring of weight-material sag.........cccccciiriricciicerinnennnnn, 132
Annex P (informative) Oil-based drilling fluid report form..........cccciiicicicrriir e 155
[=T] o7 [0 | = T o1 1 7/ 156

iv © 1S0O 2011 — All rights reserved



I1ISO 10414-2:2011(E)

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 2.
The main task of technical committees is to prepare International Standards. 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.

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

ISO 10414-2 was prepared by Technical Committee ISO/TC 67, Materials, equipment and offshore structures
for the petroleum, petrochemical and natural gas industries, Subcommittee SC 3, Drilling and completion
fluids, and well cements;

This second edition cancels and replaces ithe, first edition (1ISQ 10414-2:2002), which has been technically
revised.

ISO 10414 consists of the following parts; underthe general title Petroleum and natural gas industries — Field
testing of drilling fluids:

— Part 1: Water-based fluids

— Part 2: Oil-based fluids

© 1S0O 2011 — All rights reserved Vv
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Introduction

This part of ISO 10414 is based on APl RP 13B-2:2005, Recommended practice for field testing of oil-based
drilling fluids.

As with any laboratory procedure requiring the use of potentially hazardous chemicals and equipment, the
user is expected to have received proper training and knowledge in the use and disposal of these potentially
hazardous materials. The user is responsible for compliance with all applicable local, regional and national
requirements for worker and local health, safety and environmental liability.

In this part of ISO 10414, quantities expressed in the International System (Sl) of units are also, where
practical, expressed in United States Customary (USC) units in parentheses for information. The units do not
necessarily represent a direct conversion of Sl units to USC units, or USC units to Sl units. Consideration has
been given to the precision of the instrument making the measurement. For example, thermometers are
typically marked in one degree increments, thus temperature values have been rounded to the nearest degree.

Calibrating an instrument refers to ensuring the accuracy of the measurement. Accuracy is the degree of
conformity of a measurement of a quantity to its actual or true value. Accuracy is related to precision, or
reproducibility, of a measurement. Precision is the degree to which further measurements or calculations will
show the same or similar results. Precision is characterized in terms of the standard deviation of the
measurement. The results of calculations.orfa measurement ¢an be [accurate/but not precise, precise but not
accurate, neither accurate nor precise, or both accurate and precise. A result is valid if it is both accurate and
precise.

Vi © 1S0O 2011 — All rights reserved
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Petroleum and natural gas industries — Field testing of drilling
fluids —

Part 2:
Oil-based fluids

1 Scope

This part of ISO 10414 provides standard procedures for determining the following characteristics of oil-based
drilling fluids:

a) drilling fluid density (mud weight);

b) viscosity and gel strength;

c) filtration;

d) oil, water and solids concentrations;

e) alkalinity, chloride concentration and.calcium concentration;

f)  electrical stability;

g) lime and calcium concentrations, calcium chloride and sodium chloride concentrations;
h) low-gravity solids and weighting material concentrations.

The annexes provide additional test methods or examples that can optionally be used for the determination of:
— shear strength (Annex A);

— oil and water concentrations from cuttings (Annex B);

— drilling fluid activity (Annex C);

— aniline point (Annex D);

— lime, salinity and solids concentration (Annex E);

— sampling, inspection and rejection (Annex F);

— rig-site sampling (Annex G);

— cuttings activity (Annex H);

— active sulphides (Annex I);

— calibration and verification of glassware, thermometers, viscometers, retort kit cups and drilling fluid
balances (Annex J);

© 1S0O 2011 — All rights reserved 1
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— permeability plugging apparatus with set-screw secured end cap (Annex K);
— permeability plugging apparatus with threaded end cap (Annex L);

— elastomer compatibility (Annex M);

— sand content of oil-based fluid (Annex N);

— identification and monitoring of weight-material sag (Annex O);

— oil-based drilling fluid test report form (Annex P).

2 Normative references

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

ISO 10414-1:2008"), Petroleum and natural gas industries — Field testing of drilling fluids — Part 1: Water-
based fluids

ISO 135012), Petroleum and natural gas industries — Drilling fluids — Processing equipment evaluation

API RP 13D:2010, Recommended practice on the rhealogy and hydraulics of oil-well drilling fluids

3 Terms and definitions
For the purposes of this document;ithe-following.terms-and:definitions: apply.

3.1

ACS reagent grade

grade of chemical meeting the purity standards specified by the American Chemical Society (ACS) and listed
in the Chemical Abstracting Service (CAS)

3.2
density of water
density of 1 g/ml (8,334 Ib/gal) for deionized or distilled water and 1 g/ml (8,345 Ib/gal) for clean tap water

NOTE Deionized or distilled water is used for all equipment calibration. The volume of 1 kg of water is 11 for the
purposes of this part of ISO 10414, and the volume of water is numerically equivalent to the volume of the water measured
in cubic centimetres or millilitres, i.e. 1 g=1ml.

3.3
spurt loss
volume of fluid that passes through the filtration medium before a filter cake is formed

3.4
pound
U.S. customary unit used to indicate pound-mass (weight), as opposed to pound-force (shear stress)

1) For the purposes of this part of ISO 10414, APl RP 13B-1:2009, Recommended practice for field testing water-based
drilling fluids, is equivalent.

2) For the purposes of this part of ISO 10414, APl RP 13C, Recommended practice on drilling fluids processing systems
evaluation, is equivalent.

2 © 1S0O 2011 — All rights reserved



3.5

volumic mass

I1ISO 10414-2:2011(E)

dimensionless ratio of the mass of a volume of an object substance to the mass of the same volume of a
reference substance, i.e. the ratio of their respective mass densities

NOTE 1 Generally speaking, the reference substance is pure water.

NOTE 2  Volumic mass is commonly known as specific gravity.

4 Symbols and abbreviated terms

41 Symbols

4pF

Ay

ac

Bysst

C
“ca*2DF
“ca*2H,0

€caCl,,AQ
¢CaCl,,DF A
¢CaCl,DF B
¢cacCl,,DF,C
€Ca(OH),,%
¢Ca(OH),,DF,B
¢Ca(OH),,DF,C

€Ca(OH),,F

measure of the chemical potential or reaction availability of drilling fluid

measure of the chemical potential or reaction availability of water solutions of standard
salts

measure of the chemical potential or reaction availability of drilled cuttings

slope of the annular velocity and shear stress at the wall in laminar flow, as defined in
0.7.2.8

amount 6f weight-material sag, expressed in pounds-mass per gallon3)
correction value to add to'thermometer reading

whole-drilling-fluid calcium-concentration,“expressed in milligrams per litre

aqueous-phase calcium concentration per volume of pure water, expressed in milligrams
per litre

aqueous-phase calcium chloride concentration, expressed in milligrams per litre
whole-drilling-fluid calcium chloride concentration, expressed in milligrams per litre
whole-drilling-fluid calcium chloride concentration, expressed in pounds per barrel
whole-drilling-fluid calcium chloride concentration, expressed in kilograms per cubic metre
lime assay value, expressed as a weight fraction

whole-drilling-fluid total lime concentration, expressed in pounds per barrel
whole-drilling-fluid total lime concentration, expressed in kilograms per cubic metre

lime concentration of field lime, expressed in kilograms per cubic metre or pounds per
barrel

3) Gallon as used throughout this part of ISO 10414 refers to the U.S. gallon of 3,785 4 litres.

© 1S0O 2011 — All rights reserved 3
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