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SPECIAL NOTES

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

API 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 fed-
eral laws.

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

Nothing contained mn any API publication 1s to be construed as granting any right, by
implication or otherwise, for the manufacture, sale, or use of any method, apparatus, or prod-
uct covered by letters patent. Neither should anything contained in the publication be con-
strued as insuring anyone against liability for infringement of letters patent.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every
five years. Sometimes a one-time extension of up to two years will be added to this review
cycle. This publication will no longer be in effect five years after its publication date as an
operative API standard or, where an extension has been granted, upon republication. Status
of the publication can be ascertained from the API Upstream Segment [telephone (202) 682-
8000]. A catalog of API publications and materials is published annually and updated quar-
terly by API, 1220 L Street, N.W., Washington, D.C. 20005.

This document was produced under API standardization procedures that ensure appropri-
ate notification and participation in the developmental process and 1s designated as an API
standard. Questions concerning the interpretation of the content of this standard or com-
ments and questions concerning the procedures under which this standard was developed
should be directed in writing to the standardization manager, American Petroleum Institute,
1220 L Street, N.W., Washington, D.C. 20005. Requests for permission to reproduce or
translate all or any part of the material published herein should also be addressed to the gen-
eral manager.

API standards are published to facilitate the broad availability of proven, sound engineer-
ing and operating practices. These standards are not intended to obviate the need for apply-
ing sound engineering judgment regarding when and where these standards should be
utilized. The formulation and publication of API standards is not intended in any way to
inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking
requirements of an API standard is solely responsible for complying with all the applicable
requirements of that standard. API does not represent, warrant, or guarantee that such prod-
ucts do in fact conform to the applicable API standard.

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, NW., Washingion, D.C. 20005,

Copyright © 2003 American Petroleum Institute
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FOREWORD

A professional discipline of Petroleum Engineer is divided into sub-disciplines in which
technical expertise is required. One of the sub-disciplines deals with fluids that are essential
to the operation of many exploration and production petroleum and natural gas operations
and include:

* Drilling fluids;

* Completion fluids;

* Solids control;

* (Cementing;

* Stimulation.

These technologies are similar in that they combine the need for both engineering and
chemistry knowledge and skills. These specialized operations may not be covered in depth
by colleges and universities that have petroleum engineering curricula. The knowledge 1s
gained by on-the-job training. In addition, these operations do not necessarily require an
engineering or scientific degree, or even an academic degree at all. By a combination of for-
mal training and practical experience, and in some cases the use of intuitive and common
sense skills, individuals have become recognized experts in developing and applying these
technologies 1n field applications.

As there is not a clear definition of minimum competency for the drilling fluids technolo-
gist professions, API Committee 3, Subcommittee 13, Drilling and Completions Fluid, for-
mulated an objective to establish criteria for minimum competency for field drilling fluids
technologists. This was done by developing a two dimensional matrix of breadth and depth
statements to be met by a technologist immediately after successfully completing a basic
drilling fluids training course. The breadth-depth format is similar to current efforts by the
National Council of Examiners for Engineering and Surveyors (NCEES) to improve the sta-
tistical validity of its certification exams. This standard is not intended to establish certifica-
tion procedures for drilling fluids personnel, but is to be used for general guidance in
evaluating training processes and evaluating the professional acceptability of drilling fluid
technologists.

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 disclaims any liability or responsibility for loss or damage resulting
from its use or for the violation of any federal, state, or municipal regulation with which this
publication may conflict.

Suggested revisions are mnvited and should be submitted to the standardization manager,
American Petroleum Institute, 1220 L Street, N.W., Washington, D.C. 20005.
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Recommended Practice for Training and Qualification of Drilling Fluid Technologists

1 Scope

This standard 1s a written summary of basic training and
knowledge that an employee or contractor shall possess to be
identified as a drilling fluids technologist. Levels of under-
standing have been generally outlined, but not totally defined.

2 References

API
Spec 13A Drilling Fluid Materials
RP 15B-1 Standard Procedure for Field Testing
Water-Based Drilling Fluids
RP 13B-2 Standard Procedure for Field Testing Oil-
Based Drilling Fluids
[SO
13500 Petroleum and natural gas industries—
Drilling  fluid materials— Specifications
and tests
10414-1 Petroleum and natural gas industries—
Field Testing of Drilling Fluids—Part I:
Water-based fluids
10414-2 Petroleum and natural gas industries—

Field Testing of Drilling Fluids—Part 2:
Oil-based fluids

3 Terms, Definitions and Abbreviations
3.1 TERMS AND DEFINITIONS

3.1.1 breadth: The basic knowledge common to all areas
of drilling fluids technology needed by all drilling fluids tech-
nologists to demonstrate minimum competency.

3.1.2 depth: The knowledge acquired by all drilling fluids
technologists following 4 — 6 years of practical experience.

3.1.3 drilling fluids engineer: A drilling fluids technol-
ogist with an engineering degree from an accredited university.

3.1.4 drilling fluids technician: An individual skilled in
the art of testing drilling fluids in the field or the laboratory.

3.1.5 drilling fluids technologist: Individual with spe-
cialized knowledge of the application of drilling fluids during
the drilling operation.

3.1.6 senior drilling fluids technologist/engineer:
A drilling fluid technologist or engineer who by training and
experience has advanced knowledge of drilling fluids, drilling
fluid chemistry, and their varied applications.

3.2 ABBREVIATION

API American Petroleum Institute

HTHP High temperature, high pressure

MBT Methylene blue test

PV Plastic viscosity in ¢P (1 ¢P = 1 mPa*s)
YP Yield point in Pa

4 Principle

This document 1s a recommended practice (RP) and seeks
to formalize the specific knowledge base, professional skills,
and application skills needed to ensure the competency and
professionalism of individuals working in the drilling fluids
industry. Drilling fluids technologists should use this RP as an
outline to self-determine any gaps in learning and seek to
improve their skills. A company contracting the service of a
drilling fluids technologist should use this recommended
practice as a checklist of knowledge that a technologist
should be able to demonstrate proficiency in applying.

5 Procedure

5.1 ORIGINS OF DISCIPLINES AND SUB-
DISCIPLINES

The drilling fluids disciplines and sub-disciplines were
developed from a review of the typical curricula followed by
drilling fluids service companies in their basic mud school.
The topics as listed in Appendix A were used as a framework
for developing the guidelines that form the normative portion
of this standard. Each sub-discipline was divided into appro-
priate tasks and those tasks were assigned breath of knowl-
edge statements needed to obtain minimum competency. The
drilling fluid technologist discipline is broken into six sub-
disciplines and each sub-discipline is described by tasks and
specific skills to demonstrate proficiency and knowledge in
that task. For ease of reading, the tasks and skill set are placed
in a table format.

5.2 BASIC INDUSTRY STANDARDS USED FOR
GENERIC INFORMATION

API Spec 13A and ISO 13500, Specifications for Drilling
Fluid Materials, provide specifications for drilling fluid mate-
rial. Two documents cover the field testing procedures for
tests included on the drilling mud report form. These are API
RP 13B-1 or ISO 10414-1, Standard Procedure for Field
Testing of Water-based Drilling Fluids, and API RP 13B-2 or
[SO 10414, Standard Procedure for Field Testing of Qil-
based Drilling Fluids.
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AP| RECOMMENDED PRACTICE 13L

5.3 SUB-DISCIPLINE—GENERAL INFORMATION

Table 1—General Information of Tasks and Skills

TASK

SKILLS

Rotary drilling operations

.Drilling Auid functions
Drilling fluids properties

.Drilliug Auids testing

.Drilling Auids composition

Name the parts of a rotary drilling rig.

Describe the components of a rotary drilling circulating system.

Describe the rotary drilling process.

Describe the functions of rng crew and supervisory personnel.

List the functions of drilling fluids.

List the commonly used drilling fluid properties.

Match each mud property to related function.

List each commonly used drilling fluid test and its units.

Relate each drilling fluid test to the appropnate property or function.

Perform the recommended AP drilling fluids tests according to the appropriate API RP satisfacto-
rily.

Completely fill out the API Mud Report Form for water- and oil-based muds.
List the types of drilling fluids by base fluids.

List the components of typical drlling fluid systems.

Identify the function of each component in a drnlling flind system.

Match drilling flmid systems to specific applications.

5.4 SUB-DISCIPLINE—DRILLING FLUID CHEMISTRY

Table 2—Drilling Fluid Chemistry Tasks and Skills

TASK

SKILLS

‘Water and base fluid chemistry

Identify chemical properties and relate them to a drilling flmds performance.
Describe the API tests for chemical properties.
List the basic physical properties of common base fluids specified for dnlling fluid use.

Weight material

List commonly used weight materials.
Give chemical and physical behavior of each weight material.
List API specifications for welght materials.

Clay chemstry

List types of clays used in drilling flnids.
Describe chemical and physical behavior of each clay.
Identify the commonly occurring clay association states found in drlling fluids.

Filtrate chemistry

Define alkalinity, salinity and hardness.

List the typical 1ons associated with each of these types of filtrate components.
Relate each filtrate component to its possible effects on drilling fluid performance.
Calculate the quantitative amounts of each component from filtrate titration numbers.

Contamination

List the common drilling fluid contaminants.

Identify the effects on various types of drilling fluid systems of each contaminant

Identify the test indicators of each type of contaminant.

List commonly recommended treatments for each type of contamination to remove the contami-
nant and restore the mud’s properties.

Polymers

List types and functions of polymers used in drilling fluids.
List specific polymers (generic names) that fall into the types and classifications.
Describe the limitations of each generic polymer type, related to its function in a drilling fluid.

Brines

Identify the chemical compositions of brines used in drilling completion, and workover fluids.,
Demonstrate an ability to measure brine densities using hydrometers.

Describe the terms TCT and PCT.

List the chemical and physical properties of each brine.

Relate the compositions and properties of brines to specific applications.

Identify typical contaminants and their effects in completion brines.
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RECOMMENDED PRACTICE FOR TRAINING AND QUALIFICATION OF DRILLING FLUID TECHNOLOGISTS

5.5 SUB-DISCIPLINE—DRILLING FLUID ENGINEERING

Table 3—Drilling Fluid Engineering Tasks and Skills

TASK

SKILL

Wellbore geometry and casing

Describe the relationships among pore pressure, depth, and hole size, with respect to casing setting
decisions.

Calculate hole volumes, flow rates. and circulating times.

Draw a schematic of a wellbore, properly labeled.

Drilling fluids circulating systems

Calculate total volumes, volume/depth, and retention time.
Diagram a rig tank setup for proper mixing, settling, and flow.
Describe the functioning of a rig mud pump.

Calculate pump output.

Rheology

Use a viscometer to measure the shear stresses at various shear rates.
Calculate the commonly measured rheological properties.

Describe the commonly used drilling flnid, rheological mathematical models.
Plot viscosity versus shear rate and determine effective viscosities.

Describe the use and limitations of the API Funnel Viscosity.

Describe how and which viscosity measurements relate to hole cleaning.

Hydraulics

Calculate pressure drops for each annular section.

Calculate the Equivalent Circulating Density (ECD).

Calculate the cuttings transport efficiency.

Calculate the relationship of drilling fluid viscosity to surge and swab pressures, solids suspension,
and weight matenal sag. Define each of these terms.

Solids analysis

Use the API retort to measure the water, o1l and solids content in a drilling flnd.

Describe the causes of solids buildup.

Measure the MBT and calculate the equivalent concentration of bentonite.

Calculate the low gravity and high gravity solids in fresh water, salt water, oil-based, and synthetic-
based fluid.

Describe the relationship between solids content in a drilling fluid and the API Plastic Viscosity and
Yield Point.

Calculate the drilled solids to bentonite ratio and describe its significance.

Calculate a material balance verification of the primary solids analysis calculations.

Solids control

Describe why adequate solids control on the rig 1s important.

List the size classification of solids in a dnlling fluid.

List the typical types of drilled solids.

Explain the important of particle size distribution and solids surface area.

Explain the economic importance/impact of dilution in drilling fluids.

List the types of solids control equipment normally found on a drilling rig.

Draw a diagram placing each type of solids control equipment in proper sequence for both an
unwelghted mud and a weighted mud (water- and oil-based) and in its proper place i the nig pit
system to assure sequential processing.

Describe the concept of full flow processing.

Describe the importance of shale shakers and screen sizes.

Describe the relationship between screen mesh designation, wire diameter, screen opening dimen-
sions on cut point, and screen life.

Fluid Loss Control

Describe drilling fluid loss and its effect on drilling fluids and the drilling operation.
Use the API low pressure and HTHP filter presses to obtain filtrate data.

Plot a filtrate versus square root of time fluid loss graph.

Describe spurt loss and constant rate filtration.

Explain the concept of permeability and porosity.

Describe the difference between static and dynamic filtration.

List the factors that control filtration in drilling fluids.

Lost circulation

Describe the causes and types of lost circulation.
Describe treatments for each type of lost circulation.

Stuck pipe
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AP| RECOMMENDED PRACTICE 13L

Table 3—Dirilling Fluid Engineering Tasks and Skills

TASK

SKILL

Describe the proper treatments for each type of stuck pipe.

Describe how mud properties of mud weight, viscosity, and fluid loss relate to getting pipe stuck
and releasing stuck pipe.

Describe how to mix and spot a stuck pipe pill.

Calculate a spotting pill volume to cover a given length of dnll pipe.

Well control

Describe the causes of wellbore instability.

Describe the difference between water-based and non-aqueous muds in reference to wellbore
stability.

Describe how the mud weight relates to wellbore stability,

Lubricity

Understand how torque and drag are measure on a drilling rig rig and how mud performance relates
to torque and drag.

Describe how hole cleaning and wellbore instability effect torque and drag in the well.

List several different types of chemicals used to affect mud lubricity,

5.6 SUB-DISCIPLINE—NON-AQUEOUS DRILLING FLUIDS

Table 4—Non-aqueous Drilling Fluids Tasks and Skills

TASK

SKILL

Fundamentals

Describe a non-aqueous fluid (NAF) and explain how it differs from a water-based fluid.
List the advantages and disadvantages of NAFE

Describe an “mnvert emulsion™.

Explain the “activity™ concept of wellbore stability as it relates to NAFE.

Formulations

List the base fluids commonly used to prepare NAF drilling fluids.

List the physical properties measured for a base fluid.

List the typical components of a NAF and the function of each component.
Describe why aromatic content of a base fluid 1s important.

Describe why the pour point of a base fluid 15 important.

Describe how to make a “good™ emulsion.

Describe why salts are added to the agueous phase.

Describe why all solids in a NAF must be “oi1l wet”.

Describe the effects of water wet barite in a NAF.

Test procedures

Use the API retort to measure the liquid and solids fraction in the fluid.

Calculate the solids, o1l and water content.

Calculate “o1l/water ratio™.

Calculate the salt content, alkalinity, and excess lime content of the fluid.

Use the API Emulsion Stability Meter to determine the electrical stability of a NAF,

Handling and maintenance

Describe the special handling needed for NAF.

List the modifications and special precautions needed on the ng to handle NAFs, including per-
sonal protective equipment.

Describe the special environmental considerations needed when drilling with NAFs.

Displacements

Write a procedure for displacing NAFs into or out of either a cased hole or into an open hole.
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Table 3—Dirilling Fluid Engineering Tasks and Skills

TASK

SKILL

Describe the proper treatments for each type of stuck pipe.

Describe how mud properties of mud weight, viscosity, and fluid loss relate to getting pipe stuck
and releasing stuck pipe.

Describe how to mix and spot a stuck pipe pill.

Calculate a spotting pill volume to cover a given length of dnll pipe.

Well control

Describe the causes of wellbore instability.

Describe the difference between water-based and non-aqueous muds in reference to wellbore
stability.

Describe how the mud weight relates to wellbore stability,

Lubricity

Understand how torque and drag are measure on a drilling rig rig and how mud performance relates
to torque and drag.

Describe how hole cleaning and wellbore instability effect torque and drag in the well.

List several different types of chemicals used to affect mud lubricity,

5.6 SUB-DISCIPLINE—NON-AQUEOUS DRILLING FLUIDS

Table 4—Non-aqueous Drilling Fluids Tasks and Skills

TASK

SKILL

Fundamentals

Describe a non-aqueous fluid (NAF) and explain how it differs from a water-based fluid.
List the advantages and disadvantages of NAFE

Describe an “mnvert emulsion™.

Explain the “activity™ concept of wellbore stability as it relates to NAFE.

Formulations

List the base fluids commonly used to prepare NAF drilling fluids.

List the physical properties measured for a base fluid.

List the typical components of a NAF and the function of each component.
Describe why aromatic content of a base fluid 1s important.

Describe why the pour point of a base fluid 15 important.

Describe how to make a “good™ emulsion.

Describe why salts are added to the agueous phase.

Describe why all solids in a NAF must be “oi1l wet”.

Describe the effects of water wet barite in a NAF.

Test procedures

Use the API retort to measure the liquid and solids fraction in the fluid.

Calculate the solids, o1l and water content.

Calculate “o1l/water ratio™.

Calculate the salt content, alkalinity, and excess lime content of the fluid.

Use the API Emulsion Stability Meter to determine the electrical stability of a NAF,

Handling and maintenance

Describe the special handling needed for NAF.

List the modifications and special precautions needed on the ng to handle NAFs, including per-
sonal protective equipment.

Describe the special environmental considerations needed when drilling with NAFs.

Displacements

Write a procedure for displacing NAFs into or out of either a cased hole or into an open hole.
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Table 3—Dirilling Fluid Engineering Tasks and Skills

TASK

SKILL

Describe the proper treatments for each type of stuck pipe.

Describe how mud properties of mud weight, viscosity, and fluid loss relate to getting pipe stuck
and releasing stuck pipe.

Describe how to mix and spot a stuck pipe pill.

Calculate a spotting pill volume to cover a given length of dnll pipe.

Well control

Describe the causes of wellbore instability.

Describe the difference between water-based and non-aqueous muds in reference to wellbore
stability.

Describe how the mud weight relates to wellbore stability,

Lubricity

Understand how torque and drag are measure on a drilling rig rig and how mud performance relates
to torque and drag.

Describe how hole cleaning and wellbore instability effect torque and drag in the well.

List several different types of chemicals used to affect mud lubricity,

5.6 SUB-DISCIPLINE—NON-AQUEOUS DRILLING FLUIDS

Table 4—Non-aqueous Drilling Fluids Tasks and Skills

TASK

SKILL

Fundamentals

Describe a non-aqueous fluid (NAF) and explain how it differs from a water-based fluid.
List the advantages and disadvantages of NAFE

Describe an “mnvert emulsion™.

Explain the “activity™ concept of wellbore stability as it relates to NAFE.

Formulations

List the base fluids commonly used to prepare NAF drilling fluids.

List the physical properties measured for a base fluid.

List the typical components of a NAF and the function of each component.
Describe why aromatic content of a base fluid 1s important.

Describe why the pour point of a base fluid 15 important.

Describe how to make a “good™ emulsion.

Describe why salts are added to the agueous phase.

Describe why all solids in a NAF must be “oi1l wet”.

Describe the effects of water wet barite in a NAF.

Test procedures

Use the API retort to measure the liquid and solids fraction in the fluid.

Calculate the solids, o1l and water content.

Calculate “o1l/water ratio™.

Calculate the salt content, alkalinity, and excess lime content of the fluid.

Use the API Emulsion Stability Meter to determine the electrical stability of a NAF,

Handling and maintenance

Describe the special handling needed for NAF.

List the modifications and special precautions needed on the ng to handle NAFs, including per-
sonal protective equipment.

Describe the special environmental considerations needed when drilling with NAFs.

Displacements

Write a procedure for displacing NAFs into or out of either a cased hole or into an open hole.
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Table 3—Dirilling Fluid Engineering Tasks and Skills

TASK

SKILL

Describe the proper treatments for each type of stuck pipe.

Describe how mud properties of mud weight, viscosity, and fluid loss relate to getting pipe stuck
and releasing stuck pipe.

Describe how to mix and spot a stuck pipe pill.

Calculate a spotting pill volume to cover a given length of dnll pipe.

Well control

Describe the causes of wellbore instability.

Describe the difference between water-based and non-aqueous muds in reference to wellbore
stability.

Describe how the mud weight relates to wellbore stability,

Lubricity

Understand how torque and drag are measure on a drilling rig rig and how mud performance relates
to torque and drag.

Describe how hole cleaning and wellbore instability effect torque and drag in the well.

List several different types of chemicals used to affect mud lubricity,

5.6 SUB-DISCIPLINE—NON-AQUEOUS DRILLING FLUIDS

Table 4—Non-aqueous Drilling Fluids Tasks and Skills

TASK

SKILL

Fundamentals

Describe a non-aqueous fluid (NAF) and explain how it differs from a water-based fluid.
List the advantages and disadvantages of NAFE

Describe an “mnvert emulsion™.

Explain the “activity™ concept of wellbore stability as it relates to NAFE.

Formulations

List the base fluids commonly used to prepare NAF drilling fluids.

List the physical properties measured for a base fluid.

List the typical components of a NAF and the function of each component.
Describe why aromatic content of a base fluid 1s important.

Describe why the pour point of a base fluid 15 important.

Describe how to make a “good™ emulsion.

Describe why salts are added to the agueous phase.

Describe why all solids in a NAF must be “oi1l wet”.

Describe the effects of water wet barite in a NAF.

Test procedures

Use the API retort to measure the liquid and solids fraction in the fluid.

Calculate the solids, o1l and water content.

Calculate “o1l/water ratio™.

Calculate the salt content, alkalinity, and excess lime content of the fluid.

Use the API Emulsion Stability Meter to determine the electrical stability of a NAF,

Handling and maintenance

Describe the special handling needed for NAF.

List the modifications and special precautions needed on the ng to handle NAFs, including per-
sonal protective equipment.

Describe the special environmental considerations needed when drilling with NAFs.

Displacements

Write a procedure for displacing NAFs into or out of either a cased hole or into an open hole.

Copyright American Palraleumn Institute
Pravidad by IHS under licensa with AP
Mo reproduction or natwarking parmitted without licansa fram IHS

Mat tar Rasala




