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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
federal 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 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 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Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every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 Authoring Department [telephone (202)
682-8000]. A catalog of API publications and materials is published annually and updated
quarterly 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 is 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 director of the Authoring Department (shown on the title
page of this document), 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 director.

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, N.W., Washington, D.C. 20005.

Copyright © 1997 American Petroleum Institute
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FOREWORD

Development of Recommended Practice 31A was initiated by the API Executive Commit-
tee on Drilling and Production Practices. This document was prepared by the API Subcom-
mittee on Standard Format for Electromagnetic Logs.

This document was derived in part from API Recommended Practice 31, which was orig-
inally adopted in 1947, and revised in 1967. Recommended Practice 31 is being superseded
by API Recommended Practice 31A. API Recommended Practice 31A provides significant
enhancements to both the content and format of the standard log heading and data presenta-
tion sections of the original API Recommended Practice 31. The revised heading will allow
more complete and convenient reporting of data that should accompany each log in order to
facilitate its correct interpretation and use. The revised format has been designed to apply not
only to electric logs, but also to all wireline-logging measurements commonly obtained in
either cased or open holes. Additionally, the revised format applies to downhole measure-
ments obtained while drilling. Together these changes will allow greater ease of merging
information from multiple logging runs, or from multiple tools in a single run.

The recommendations within API Recommended Practice 31A have been developed to
apply to a wide range of commonly obtained logging measurements. Additional recommen-
dations regarding content and format of data presentation may be contained in other API
documents relating to specific classes of logging measurements. Finally, all of the informa-
tion content recommended within API Recommended Practice 31A for hardcopy presenta-
tion is recommended also for inclusion within digital presentation of the same well log data.
The recommended digital formats to be used are provided in API Recommended Practice
66.

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; how-
ever, the Institute makes no representation, warranty, or guarantee in connection with this
publication and hereby expressly disclaims any liability or responsibility for loss or dam-
age resulting from its use or for the violation of any federal, state, or municipal regulation
with which this publication may conflict.

Suggested revisions are invited and should be submitted to the director of the Explora-
tion and Production Department, American Petroleum Institute, 1220 L Street, N.W.,
Washington, D.C. 20005.
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Standard Form for Hardcopy Presentation of Downhole Well Log Data

1 Scope

The variety, use, and value of log recordings of subsurface
properties have been greatly increased and expanded since
the last revision of Recommended Practice 31. A wide diver-
sity of log measurements (from both open and cased hole) are
routinely being combined to interpret the original status of
newly drilled wells and to evaluate performance and potential
throughout each well's life. Standardization of the log form
and data presentation will allow the user to conveniently com-
bine log data from various devices and dates. Recognizing the
wide variability in the tools covered by these recommenda-

tions, this document attempts to preserve flexibility wherever .

possible. The format selected allows for presentation of data
that can be measured as a series of values at specified well
depths. Consequently, this document can be easily applied to
most logging measurements, and will serve as a reference
document to technology-specific documents. This document
makes no recommendations concerning the standard log
record (refer to Section 4) for measurements that are data
series at individual depths (for example, pressure transients,
video images, sonic traces, and so forth). To the extent that
recommended practices for the presentation of such data are
appropriate, they should be included within separate Recom-
mended Practices for the technologies involved.

In addition to the recommendations concerning the format
for presentation of log data, this document provides several
enhancements to the standard log heading. These changes are
designed to provide the user with a more complete set of
information in consistent locations on all logs. Due to the
increasing use of tool calibration and data processing while
logging, recommendations are provided concerning docu-
mentation of equipment history and processing software. One
should identify tool-specific information in other appropriate
recommended publications.

The recommended additions to the content of the support
information included with hardcopy presentations of well log
data, as described in the following, should also be included
with digital recordings of the same well logs. The recom-
mended digital formats to be used are provided in API Rec-
ommended Practice 66.

The recommendations contained within API Recom-
mended Practice 31A provide some flexibility regarding the
dimensions of the actual print field used in the hardcopy pre-
sentation of well log data. This flexibility will accommodate
the use of commonly available printers and paper sizes as
optional alternatives to the 6.25-inch by 9.25-inch fanfold
paper on which log data has been traditionally printed. Exam-
ple figures conforming to this document and printed at the
dimensions required for 8.5-inch by 11-inch paper are pro-
vided. The changes made to accommodate this flexibility in

paper and printer selection will in no way alter the actual scal-
ing of the log data. Log data curves will precisely “overlay,”
regardless of the choice of paper or print field dimensions.
Any hardcopy presentation of log data that meets all of the
information content and format specifications described in
the text of this document shall be considered to be in con-
formance with it.

2 References

Unless otherwise specified, the most recent editions or revi-
sions of the following standards, codes, and specifications
shall, to the extent specified herein, form a part of this standard.

API

RP 13B-1 Recommended Practice for Standard Procedure
for Field Testing Water-Based Drilling Fluids

RP 13B-2 Recommended Practice for Standard Procedure
Jor Field Testing Oil-Based Drilling Fluids

RP 13G Recommended Practice for Standard Procedure
Jor Laboratory Testing Drilling Fluids

RP 66 Exploration and Production Dara Digital
Interchange

3 Standard Heading

3.1 INTRODUCTION

A recommended standard heading has been developed for
all downhole well log data, which provides space for infor-
mation pertinent to the interpretation of these logs. This infor-
mation should be recorded on field copies as well as on final
prints because considerable log interpretation is made from
field copies. The logging company is normally responsible
for recording complete standard-heading data. However, the
logging company depends upon the operator for much of
these data. Thus the operator shares the responsibility for pro-
viding complete and accurate data.

3.2 GENERAL INFORMATION

The recommended standard log heading has four parts
consisting of a cover panel, followed consecutively by panels
for well logging operations, borehole fluid properties, and a
wellbore diagram. Generally, the length of each panel is
between 8 inches and 8.25 inches, and the width is between
5.5 inches and 6 inches. Acceptable alternative formats are
identified for specific panels in the detailed descriptions pro-
vided in the following.
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3.3 COVER PANEL

3.3.1 Format

Two optional formats (portrait and landscape, see Figures 1
and 2 respectively) are provided for the Cover Panel. Both
formats contairi space for identical information. The well
operator has the responsibility to select the preferred option.
Each panel includes six fields as follows:

3.3.2 Service Company

The field at the top of the cover panel is for the logging
company’s name, company logo, and log name.

3.3.3 Well Identification

The well identification field includes the unique API well
number, well name, operator, producing field, county/parish,
state/province, and country. If the well is not drilled in a pro-
ducing field, the term wildcat may be placed in the space for
field name.

3.3.4 Location

The location field contains space for a description of the
well’s surface location. Data may include grid coordinates,
latitude and longitude, section, township, and range or other
detailed survey description.

3.3.5 Elevation

The elevation fields design affords accurate vertical refer-
ence for both drilling and logging operations. The permanent
depth datum and its elevation, as designated by the well oper-
ator, should be recorded so that removal of the rig or other
equipment will not result in loss of datum. The permanent
datum should be ground level, mean sea level, or a specific
point on permanent wellhead equipment. Where possible all
logs and driller’s measurements should relate to the top of the
rotary table’s kelly drive bushing. When there is no kelly
bushing, the drilling floor elevation should be used for refer-
ence and the space on the heading for kelly bushing elevation
should be entered with V/A.

3.3.6 Other Services

The other services field is provided for the logging engi-
neer to list logging services performed in the well that are not
included on this presentation. Each service shounld be identi-
fied by a unique mnemonic, as well as a brief English
description (for example, DLL = dual laterolog).

3.3.7 Intervals, Dates, and Scales

The intervals, dates, and scales field is for information
about the logged interval, print type, acquisition dates, depth

units, depth scale ratios, and depth scaling. The log interval
should identify the shallowest and the deepest logged depths
presented. Acquisition dates refer to the beginning and con-
clusion of the acquisition of presented data.

Depth scale ratio is a unitless ratio of depth on the log to
depth in the borehole. For example, a ratio of 1:240 is the
same as that commonly referred to in the United States as a 5-
inch scale where S inches of log equal 100 feet of borehole. If
more than one depth scale is presented, each should be speci-
fied.

3.4 WELL LOGGING OPERATIONS PANEL

3.4.1 The Well Logging Operations Panel is placed imme-
diately after the Cover Panel. This panel is a table for compi-
lation of certain data about each log presented. Each column
in the table relates to a single logging tool, including its auxil-
iary devices. Additional panels can be added as needed (see
Figure 3). Definitions and instructions for the data entries
contained within this panel are provided in the following
paragraphs.

3.4.2 The log is an individual logging tool run in the bore-
hole. Combination tool runs should be reported by individual
tools. Auxiliary logs such as spontaneous pontential (SP),
gamma ray, and caliper should not be included unless they are
run separately.

3.4.3 The date: record the date when the logging job
begins.

3.4.4 The logging job refers to the group of logs run from
the time the service company begins the logging operation
until the time the service company is released from the
wellsite. Logging jobs are numbered consecutively. In most
downhole measurements obtained during drilling operations,
the logging job number will be 1.

3.4.5 The logging suite refers to the group of logs run in
the same borehole environment during a single logging job.
The borehole environment is controlled by the borehole
diameter and fluid composition and may change during the
logging operation. Possible reasons to change the logging
suite number include (a) drilling ahead (after bit size change),
(b) changing mud properties, and/or (c) performing clean-out
trips. Suite numbers increase consecutively throughout the
process of drilling and evaluating a well. The suite number
should be 1 only for the first logging suite of the first logging
job.

For downhole measurements obtained while drifling, the
logging suite number should change each time there is a sig-
nificant change in bit diameter or mud properties.

The following is a logging-suite example: During the first
logging job, a clean-out trip with drill pipe was made. The
logs obtained before the cleanout trip are included in Suite 1.
logs run after the trip are included in suite 2. The logging job
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performed after the final portion of hole was drilled is logging
job 2. If no changes in mud properties occurred during this
logging job and no clean out trips were made, all logs from
logging job 2 would be in suite 3.

3.4.6 A logging run: a set of measurements by an individ-
ual tool, during which the formation properties are considered
to be static. Runs are numbered consecutively for each tool
(but not each tool string).

The following is a logging run example: A well is to be
drilled with two intermediate logging jobs, the first requiring
a dual induction tool, and the second requiring a dual induc-
tion/porosity combination tool. The final logging job requires
a dual laterolog logging tool. The two intermediate logging
jobs would include logging run 1 and logging run 2 for the
dual induction tool even though the dual induction tool was
run by itself on logging job 1 and was run as part of a combi-
nation tool on logging job 2. logging job 3 would include log-
ging run 1 for the dual laterolog tool because this would be
the first instance where that tool was used.

3.4.7 The Number of repeats: enter the number of repeat
measurement passes made within each logging run. Repeat
passes are considered to be identical within the precision of
the logging measurement.

3.4.8 TD—driller: record the depth at the bottom of the hole
according to the driller’s measurements at the time the well is
logged. If the well has been plugged back, one should record
plugback depth and indicate by the abbreviation P.B.

3.4.9 TD—logger: record the depth at the bottom of the
hole as measured by the logging company.

3.4.10 Deepest reading: record and mark on the log the
deepest depth at which a formation measurement is recorded.
The measurement at this depth may not be valid (see 3.4.11).

3.4.11 Deepest valid data: record and mark on the log the
deepest depth at which the log provides a valid formation
measurement.

3.4.12 Shallowest reading: record and mark on the log the
shallowest depth at which a formation measurement is
recorded. The measurement at this depth may not be valid
(see 3.4.13).

3.4.13  Shallowest valid data: record and mark on the log
the shallowest depth where the log provides a valid formation
measurement,

3.4.14 Deepest casing—driller: record casing size and
depth where the deepest casing string has been set according
to the driller’s measurements in the following manner: 12.25
inches at 9203 feet.

3.4.15 Deepest casing—logger. record casing size and -

depth where the deepest casing shoe is detected by the log-
ging tool.

3.4.16 Bit size: record the size of the bit used to drill the
deepest portion of the logged hole. The logged portion of the
hole may have been drilled with bits of different sizes. This
information should be incorporated in the wellbore diagram.

3.4.17 Logging speed: indicate the logging direction (up/
down), record the average speed at which the tool is run while
data is being acquired.

3.4.18 Dateftime on bottom: record the date and time of
day when the logging tool reaches its maximum depth,

3.4.19 Logging unit number: record the number of the log-
ging company’s wellsite unit that performs the logging job.

3.4.20 Operations base: record the name of the logging
company’s base of wellsite operations.

3.4.21 Service order number: record the logging com-
pany’s service order number.

3.4.22 Recorded by: record the name of the logging com-
pany engineer primarily responsible for the wellsite logging
job.

3.4.23 Witnessed by: record the name of the operating
company representative primarily responsible for witnessing
the logging job.

3.5 SPECIAL NOTIFICATIONS AND REMARKS
PANEL

3.5.1 Location and Content

The Special Notification and Remarks Panel is placed
immediately after the Well-Logging Operations Panel and is
formatted to provide space for both generalized statements as
described in the following paragraphs and specific comments
relating to the log data or its presentation. An example of this
panel is provided in Figure 4. The dimensions of this panel
may be adjusted as necessary to accommodate the amount of
information contained.

3.5.2 Service Company Disclaimer

If the logging company wishes to include a statement con-
cerning liability or policy, the statement may be placed in this
field on the Special Notifications and Remarks Panel.

3.5.3 Conformance with APl Recommended
Practice

When the hardcopy presentation of downhole well log data
conforms to this recommended practice, a logging company
may print this fact in a field adjacent to the service com-
pany disclaimer. The statement, “This hardcopy presenta-
tion of downhole well log data conforms to API
Recommended Practice 31A,” may be used.
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Service Company:

COMPANY LOGO

Log Name:

API Well Number:
Well Name:
Operator:
Field:
County/Parish:
State/Province:

Country:

Location Description:

Efevations: Other Services:
Kelly bushings:

Drilling floor:

Ground/sea floor:

Permanent datum is:

Permanent datum elevation:

Log is measured from:
Height above datum;
Drilling measured from:

Height above datum:

Log interval is from: to:

Print type is: O Field 0O Final O Composite

Acquisition dates from: (month/day/year) to: (month/day/year)
Depth unit: O Feet [J Meters

Scale ratios: 1 1
Scaled depthis: O MD [ TVD

Figure 1—Cover Panel Format (Portrait)
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3.5.4 Scale Changes

The scale changes field is designed to record the scale
changes if the scale used to record the log was changed dur-
ing logging. SP base line shifts are specifically included. See
Figure 10.

3.5.5 Remarks

The remarks field is to be used to report all unusual situa-
tions related to the borehole condition and the logging instru-
ment that occurred during the logging operation.

3.5.5.1 When describing a particular problem related to the
borehole or the logging instrument, specify the depth interval
where the problem was encountered, and provide an explana-
tion of the problem.

3.5.5.2 Report and explain changes to the variable logging
parameters made by the logging engineer.

3.6 BOREHOLE FLUID DATA PANEL

3.6.1 Location and Content

The information in the borehole fluid data panel is identi-
fied by logging suite number (see 3.4.5) and date. The order
and format of the entries are designed to facilitate direct tran-
scription from the Drilling Mud Report Form as specified in
API Recommended Practice 13G. Details of the measure-
ment standards are described in API Recommended Practice
13B-1 and API Recommended Practice 13B-2. Recom-
mended entries not present on the Drilling Mud Report Form
are described in the following paragraphs. Units must be
specified for all applicable entries in the Borehole Fluid Data
Panel. Units other than those shown in the sample panel are
acceptable (see Figure 5).

3.6.2 Information Source and Date

Enter the source (with date) of the information in the Bore-
hole Fluid Data Panel, for example, “3/15/92 Mud Report.”

3.6.3 Type fluid

The type of drilling fluid or other fluid in the well at the
time of recording the log should be described. If appreciable
changes in the drilling fluid program were made while drill-
ing the logged interval, an asterisk should be placed next
to the logging suite number, and the changes in fluid type

and depth of such changes should be indicated under
“Remarks”

3.6.4 Weighting Material

Enter a generic description of the type of weighting mate-
rial used, for example, barite, hematite, or calcium carbonate.

If a generic description is not available, one should enter the
trade name of the material used to weight the mud.

3.6.5 Continuous Phase

Identify oil or water as the continuous phase of the mud.

3.6.6 Solids Content

Indicate for each logging suite whether solids content was
calculated or is based on a retort measurement.

3.6.7 pH or Alkalinity of Mud

Enter the pH of water-based mud or alkalinity of oil-based
mud. Indicate whether pH comes from a meter or strip mea-
surement by entering the letter M or S, as appropriate.

3.6.8 Chilorides

Milligrams/liter (mg/l) is the recommended unit cho-
sen to conform with API Recommended Practice 13G.
Units of parts per million (ppm) are commonly used and
are acceptable.

3.6.9 KCl

Enter the fraction by weight of the total chloride content
represented by potassium chloride.

3.6.10 Gilsonite/Asphaltic Additives

If any gilsonite or asphaltic additives have been added to
the mud system, enter the pounds per barre! added.

3.6.11 Type of Lost Circulation Material

Describe any material added to the wellbore during the
drilling of the logged interval to control lost circulation.

3.6.12 R, at Measured Temperature,
R, at Measured Temperature, and
R, at Measured Temperature

Record the measured resistivity values for the mud (R,),
mud filtrate (R,,), and mud cake (R, ), and the temperatures at
which these resistivity measurements were obtained.

3.6.13 Sourceof R ,and R,

Record the source of the R, and R, data. For example,
“Meas./chart” would show that drilling fluid-filtrate resistiv-
ity was measured and drilling fluid-cake resistivity was
obtained from a chart.
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3.6.14 R, R, R,.at Maximum
Recorded Wellbore Temperature

Enter R, R,, and R,  calculated for the maximum
recorded wellbore temperature.

3.6.15 Maximum Recorded Temperature

Enter the maximum temperature recorded during the log-
ging suite. If from a continuous thermometer, enter the depth
at which the maximum occurred in the second part of the
field. If from a max/min thermometer, enter max in the
second part of the field.

3.6.16 Date, Time Circulation Started/Stopped

Enter the date and time of the start and stop of the last cir-
culation period before logging.

3.6.17 Mud Flow Rate

 For downhole measurements obtained while drilling, enter
the mud flow rate during the time the logs were acquired.

3.6.18 Remarks

Enter any additional information that could be valu-
able to log interpretation, such as descriptions of fluid
changes during drilling, additional information present
on the mud report form, and any new measurements that
become available (such as dielectric constant).

3.7 WELLBORE DIAGRAMS

3.7.1 Wellbore Diagram

A wellbore diagram depicting the physical dimensions of
the downhole environment should be included with all hard-
copy presentations of log data. An example wellbore diagram
is shown in Figure 6. In the center of the field is a diagram of
the borehole depicting the various casing strings and open-
hole portion of the well. To the right is space for wellbore
mechanical details such as casing description and setting
depth. The space on the left is reserved for formation tops,
deviation information, and comments. If the hole is deviated,
key deviation measurements may be indicated at appropriate
intervals. Similarly, the comments section can be used to note
depths of any cores, tests, dog legs, lost circulation zones,
fish, debris, or other data that may aid in understanding or
interpreting the log.

3.7.2 Completion Diagram

For logs run in cased holes, the addition of a completion
diagram identifying all items likely to affect log response is
recommended. Components shown in this diagram may
include the productive string, estimated cement tops, known

wellbore fluid contacts, perforations, and so forth. An exam-
ple of such a diagram indicating many of the components that
should be identified is shown in Figure 7.

3.8 EQUIPMENT DATA PANEL

3.8.1 This panel is designed to register distinctive instru-
ment information for each individual logging instrument that
was employed during the logging operation. Refer to Figure
8.

3.8.2 Logging run number, instrument type, serial number
or other unique instrument identification number, series num-
ber, pad type, instrument position, and any other descrip-
tive instrument information should be registered in this
panel.

3.8.3 The terms centered, eccentered, standoff, and free
should be used, as appropriate, to describe the instrument
position in the wellbore.

- 3.84 Al significant uphole data acquisition, processing,

and recording equipment should be listed and identified by
instrument type, serial number, and unique instrument identi-
fication number.

3.8.5 Computer software used in the acquisition, process-
ing, and recording of log data should be identified by name,
function, version number, and revision date.

3.8.6 The information contained in the Equipment Data
Panel may alternatively be incorporated in the Instrument
Diagram Panel (see 3.9).

3.9 INSTRUMENT DIAGRAM PANEL

3.9.1 The Instrument Diagram Panel must reflect the tool
string as it appears downhole. A diagram of all downhole
instruments (logging instruments, centralizers, spacers, bri-
dles, and so on) should be included. The maximum outside
diameter and length, and the measurement point of each indi-
vidual instrument, must be provided. When tools are run in
combination, the above information is also required for the
entire tool string. The measurement point for all logging
instruments should be referenced from the physical bottom of
the tool string or bottom hole assembly.

3.9.2 If a separate Equipment Data Panel and Instrument
Diagram Panel are used, they should be placed close together
for ready reference. An Instrument Diagram Panel that
includes information specified in 3.8 and 3.9 is shown in Fig-
ure 8. An Instrument Diagram Panel depicting a tool string
used for measurements obtained while drilling is shown in
Figure 9.
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3.10 CURVE SPECIFICATION PANEL

3.10.1 Location and Content

The Curve Specification Panel is designed to provide space
for the inclusion of all technical particulars required to
describe each log curve and tie it to the specific logging
instrument and logging system (i.e., uphole instrumentation
and acquisition software) used to produce the curve. It may
be placed either immediately before or after the presentation
of the recorded log data. Refer to Table 1.

3.10.2 Curve Identification

All logging curves presented must be uniquely identified to
provide the end user with a full curve name, the mnemonic
used on the data presentation, the measurement units, and a
basic description of the key data applications. Logging curves
that are recorded digitally, but not presented on the hard copy,
should be s0 noted.

3.10.3 Curve Traceability

References should be provided such that each curve has
full traceability to the service company’s published documen-
tation. Special notification should be provided for any curves
for which traceable documentation has not yet been pub-
lished. Similar notification should be provided if curve data
acquisition or processing differs significantly from available
documentation.

3.10.4 Data Acquisition and Processing
Parameters

All variable logging parameters controlled by the logging
engineer during the logging operation (e.g., filters, environ-

mental corrections, assumed lithology, sample rates, and spe-
cial processing) must be recorded in this section.

4 Standard Log Record
4.1 LOG FORMAT

Refer to Figure 10 for a standard log record format.
4.1.1 Track Specifications

4.1.1.1 Track Definitions

The tracks are defined as follows: Log Track 1 is on the left

edge of the log; Depth Track is on the right of Log Track 1;

Log Track 2 is to the right of Depth Track; Log Track 3 is to
the right of Log Track 2; Log Track 4 combines Log Tracks 2
and 3 into a single track. Log Track 4 is located to the right of
Depth Track.

4.1.1.2 TrackWidth

Log Tracks 1, 2, and 3 should be 2.5 inches (6.35 centime-
ters) wide, and the Depth Track should be 0.75 inches (1.9
centimeters) wide. Log Track 4 should be 5.0 inches (12.7
centimeters) wide. An alternate width of 0.50 inches (1.3 cen-
timeters) may be used for the Depth Track, allowing repro-
duction of Well Log Hardcopy Presentation using readily
available 8.0-inch wide print formats.

4.1.2 Grid Specifications

4.1.2.1 Linear Grid

Each log track should have vertical grids with .25 inches
(0.635 centimeters) between each grid. The left and right
edges of the track should be thick. The center vertical grid
should be medium. The remaining grids should be thin.

41.2.2 Logarithmic Grid

The left and right edges of the track should be thick. The
grid lines separating the decades should be medium. The
remaining grids should be thin.

4.1.2.3 Horizontal Grid

Horizontal lines representing 2 feet, 10 feet, and 50 feet of
depth are standard. The 50-foot lines are heavy, the 10-foot
lines are medium, and the 2-foot lines are light. Two-foot grid
lines are omitted on correlation log presentations. Similar
grids for metric presentations are acceptable.

4.1.3 Depth Scales

The depth scales must be clearly identified. The standard
identification is the reduction ratio (interval on the log per inter-
val of depth). Depth values should be printed on the Depth Track
at least every 100-foot or 50-meter depth interval, with characters
centered on the horizontal grid line to which they refer.

4.1.3.1 Standard Correlation Log Presentation

The standard correlation log presentation is either 1:600 or
1:500.

4.1.3.2 Standard Detail Log Presentation

The standard detail log presentation is either 1:240 or
1:200.

4.1.3.3 Altemate Log Presentations

An alternate correlation log presentation is either 1:1200 or
1:1000. Expanded scales to capture detail of high-resolution
logs are acceptable.
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Well Name:

Formation Top Depth J

Deviation Information

Deviation Hole Yes No
Depth Deviation

Note depths of any
dog legs, lost circulation
zones, cores, tests, etc.

Depth Description

Conductor

Surface Casing

Intermediate Casing

Intermediate Casing

Top Log Record

Comments

Bottom Log Record

Total Depth
Bit Size

Figure 6—Wellbore Diagram
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Well Name:

Tieback 85/8", 36#

Chemical Injection Line

Tieback 65/8", 244

Gas lift valves at depths

Top log record

Bottom log record

Depth

Description

X-0

A

Y e
A

Y

A

\d

——

A

A

A
Wl
7

A

<

\ 4

A

Tubing 41/2", 13.4%

Nipple w/ ball valve

Tubing crossover

Tubing 3'/2", 12.95#

Tubing crossover

Tieback crossover

Tubing 31/2*, 9.3#

Packer 65/8" x 31/2"
Nipple 2.562" ID

Tubing tail

Perforations
8 shots per foot, 120" phased

Plug back depth

Figure 7—Completion Design
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POSITIONS (in.) EQUIPMENT DATA
(«—NMaeasure points) (*Indicates downhole equipment)
436 TEL Description Model # Serial #
Telemetry sub™ TEL 123 1ABCD
Uphole decoder UDC 456 2EFGH
Gamma sub” GAM 789 3IUKL
37.0 GAM
Neutron sub* NEU 012 4MNOP
Neutron source™ NSO 345 5QRST
Density sub® DEN 678 6UVXY
Density source” DSO 901 7YZAB
Density analyzer DAN 234 8CDEF
Gamma ray
<« 30.4 i
29.1 NEU Calliper* CAL 567 9GHIJ
Microlog* MCR 890 OKLMN
(Shared uphole
Units indicated
Below)
Neutron Power module POW 123 10PQR
208 Data processor COM 456 28TUV
18.8 DEN Data storage DSK 789 3WXYZ
' Tape unit TAP 012 4ABCD
Printer PRN 345 S5EFGH

Processing software

for all data

Program name LOG 95
Version # B3
Revision date Oct. 1995

Caliper
42

Microlog
42

‘_|_ g%nsity

<—

Figure 8—Equipment Data/Instrument Diagram Panel
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O
Pulser
[Distances (feet) to Bit] Equipment Data
' Description Model # Serial #
Directional 525
_‘ Pulser PUL 123 1MMPNQ
o]
Controller Directional DIR 456 8JNNOP
Controlier CON 012 2ACEVD
0 L) 35.9
Resistivity == Resistivity RES 234 4RFTGH
Neutron NEU 443 OLLKJP
[] Densi DEN 778 6YNUKO
0 Neutron 275 k4
o Gamma ray GAM 543 5FFRTY
Stabilizer STA 258 3REWDF
Bit BIT 908 8KNTG
Density 187
Uphole Electronics
Description Model # Serial #
D Power POW 369 2AEMW
Gamma Ray 105
' Processor PRO 482 5BFNX
\ Data unit DAT 505 8CGOY
Printer PRI 627 1DFPZ
Stabilizer
Processing Software
Program name | MWD DATA
Version # 12A
Revision-date August 1995
Bit

Figure 9—Equipment Data/Instrument Panel (MWD Version)
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CURVE ACRONYM UNITS COMMENTS

Gamma ray GR API 2' normal filter applied
Commonly used to distinguish sand from shale

Caliper CAL Inches Indicates washouts and mudcake buildup

Deep induction resistivity DIL OHMM Used to calculate water saturatnon conventional 6FF40 design,
two-phase processing®

Neutron porosity NPOR %BVy Environmental correction® and 2' normal filter applied
Lithology identification and gas detection (with DEN)

Formation density DEN g/cc 2' normal filter applied
Porosity, lithology, and gas detection (with NPOR),
high-resolution processing applied to NPOR and DENP

Density correction DCOR glce Borehole correction applied to DEN IDCOR | > 0.15 suggests
reduced data quality®

Notes:

a. Shea Lee Sands, Log Analyst, September 1994, p. 123.

b. I. C. Thinbeds, 1995 SPWLA Symposiurn Transactions, Paper Q.

¢. Basic Logging Principles, 2nd ed., Log-O-Matic Corporation, Brochure #21.

Table 1—Curve Specification Panel

4.1.4 Log Scales

The scale in units appropriate to the measurement should
be recorded at both the top and bottom of the track in which
the log data is recorded. Scale changes on the log should be

4.2 ORGANIZATION OF HARDCOPY
INFORMATION

4.2.1 Order of Information Panels

noted at the depth where the change occurred by two scales,
one for above the depth and one for below the depth. SP base
line shifts should be indicated as they occur on the log. Scale
changes and SP base line shifts should be recorded as speci-
fiedin 3.5.4.

4.1.5 Miscellaneous

4.1.5.1 Depth Reference

The standard depth reference is measured depth. If another
depth reference is used, it should be clearly identified on the
log heading and in the Depth Track. This Depth Track identi-
fication should be repeated at least once for each 6 inches (15
centimeters) of log plot.

4.1.5.2 lLog Sampling Markers

For wireline logs, a one-minute tie marker should be dis-
played at the left edge of Log Track 1. For downhole mea-
surements obtained while drilling, the spatial sampling
density should be indicated on the log in a manner so as not to
interfere with the data being presented.

The recommended order for hardcopy presentation of the var-
ious information panels is indicated in the following. Panels for
which the placement order or inclusion is optional are so noted.

a. Heading (refer to 3.1 through 3.12).
. Cover Panel
. Well Logging Operations Panel
. Special Notifications and Remarks Panel
. Borehole Fluid Data Panel
. Wellbore and Completion (cased hole logs only) Dia-
grams
6. Equipment Data and Instrument Diagram Panel (loca-
tion optional)
7. Curve Specification Panel (location optional)
b. Main Log (Correlation scale should precede Detail scale if
both are presented).
c. Repeat Sections.
d. Detail Log Overlaps (inclusion optional).
e. Calibration Records.

Wn B W N =

4.2.2 Selection of Data Curves

Data curves that are commonly associated with the primary
logging service identified on the Cover Panel should be
included in the presentation of the Log Record. Additional
data curves may be included at the discretion of the operating
company. Three recommended data curve selection options
are indicated below.
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DEN 2.65
0 GR 100 DEPTH 1.65
CAL 16 | FEET | 60 e ZNPOR_ 2o
02 DL 20 075 ....... DCOR _..... L2028
[] -
il E
L 3
L)
L Y
[ ]
1 [ ]
_— [ }
- i [
2 1 »
! i am—— — ]
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Note: Actual size is 87/ by 8”. The figure was reduced to 85%.
Figure 10—Standard Log Record
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4.2.21 Partial Tool String

Data curves associated with one or more specific tools that
are run as part of a larger tool string may be selectively pre-
sented.
4.2.2.2° FullTool String

Data curves from all services provided in a single logging
suite are presented.
4223 Composite Log

. Data curves from separate logging jobs, suites, and runs, as
described in 3.5, may be spliced together to create a compos-

ite of the entire well. Log presentations of this type should be
so noted on the Cover Panel.

4.3 CALIBRATION AND QUALITY ASSURANCE
RECORDS

Information relating to tool calibration and/or wellsite data
quality assurance should be placed after the presentation of
the log data curves. The information provided should con-
form to any specifications provided in other published recom-
mended practices relating to specific classes of log
measurements included in the presented log record.
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The American Petroleum Institute provides additional resources

and programs to industry which are based on API Standards.
For more information, contact:

e Training and Seminars Ph:  202-682-8490
Fax: 202-682-8222

e Inspector Certification Programs Ph:  202-682-8161
Fax: 202-962-4739

e American Petroleum Institute Ph: 202-962-4791
Quality Registrar Fax: 202-682-8070

e Monogram Licensing Program Ph:  202-962-4791
Fax: 202-682-8070

e Engine Oil Licensing and Ph: 202-682-8233
Certification System Fax: 202-962-4739

e Petroleum Test Laboratory Ph: 202-682-8064
Accreditation Program Fax: 202-962-4739

In addition, petroleum industry technical, patent, and business
information is available online through API EnCompass™. Call
212-366-4040 or fax 212-366-4298 to discover more,

To obtain a free copy of the API American
Publications, Programs, and Services LI) Petroleum
Catalog, call 202-682-8375 or fax your Institute
request to 202-962-4776. Or see the

online interactive version of the catalog Helping You
; ita Get The Job
on our World Wide Web site Done Right.

http://www.api.org.
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Additional copies available from API Publications and Distribution:
(202) 682-8375

Information about AP! Publications, Programs and Services is
available on the World Wide Web at: hitp://www.api.org

American 1220 L Street, Northwest
Petroleum  Washington, D.C. 20005-4070
Institute 202-682-8000

Order No. G31A01





