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3 INTRODUCTION

Business rules are a core aspect of a data quality metrics initiative and is why we have given special treatment
to it in this guideline. This report forms Part 2 of a set of 3 reports covering the end-to-end aspect of a data
quality metrics program.

The Data Quality Metrics Workgroup is made up of the named authors of this report. This Workgroup was set
up in 2012 at the National Data Repository Conference which was held in Kuala Lumpur, Malaysia, and has
been working since then with some participation from the virtual data quality community that originated from
the 2012 conference.

The progress of this Work stream is shown in Figure 3.1 below. The key activities during each NDR starting
from NDR11 in Kuala Lumpur in 2012 where the focus was on understanding the issues around data quality
that everyone was facing. These issues were consolidated as part of the breakout session and the work
progressed towards the compilation of a number of introductory slide packs on data quality metrics and
business rules during 2012 to 2014.

Data Quality Evolution Staircase

> 2
NOF 2

Implementation
Planning

Inventorize &
Understand

Define Way
Forward

D2

Trusted Data &
Robust Analytics
STAVANGER NORWAY

NATIONAL DATA REPOSITORY
. 2017-2019/20
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out implementation in
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Data quality

2020++
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BAKU, AZERBAIJAN]LA
2014-2017

Development of the

2012-2014

Data Quality
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Documentation of key

transparency drive
Define architectural
and quality
requirements for big

data quality issues
Basic Data Quality v
Primers prepared 1-2 breakouts to cover

i) businessrules
development,
Implementation
planning

data analytics

3 breakouts to cover

i) businessrules,

i) tools and ii)
dashboards and

iii) data correction
process

Breakout to list and
categorize data quality
problems

Figure 3.1: The Data Quality Evolution Staircase

At NDR14 in Baku in 2014, three breakouts were held to work on i) Business rules, ii) Tools and dashboards
and iii) Data correction process. With the input from these breakouts, work during 2014-2017 focused on
developing data quality metrics guidelines that could be used by anyone who needed to implement a data
quality metrics program. This report is a product of that work.

The next step in this work is about implementation and will be the focus for NDR2017. Data does not create
value until it is used in business activities and workflows. However, getting to the point where data becomes
a viable and trusted asset to use effectively in these workflows requires a holistic and rigorous approach and
methodology that our guides will be focusing on.

11



When an organization builds up and maintains its storehouse of quality data and implements a governance
process based on transparency through metrics and dashboards, possibilities open up. Easy access to good
data, Integrated workflows that do not get interrupted due to missing data, significant reduction of people
time associated with looking for and checking data are among some of the immediate benefits. While these
benefits can be quantified and can form a compelling business case, it is a subject by itself and will not be
addressed in this guide.

Quality data lays the groundwork for us to take the next steps forward in capitalizing on the new technologies
now available in the area of data science and analytics. Good decision making can only be based on good data.
While it is true that decisions are mostly made in the face of uncertainty, the role of the data professional is
to ensure data is as reliable as it can be to minimize uncertainties for decision makers.

The next frontiers are clearly big data analytics, machine learning and cognitive computing. This makes it even
more compelling to start implementing a data quality metrics program so that while we start to resolve those
data issues and challenges that have plagued us for the last 30 years, we also position ourselves to tackle new
challenges and set up more opportunities to create value to our organizations.
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4 DATA QUALITY DIMENSIONS

Key to any discussion on data quality and especially metrics is the concept of data quality dimensions.
Data quality in a general discussion means different things to different people depending on their
perspective — data management or business.

To the business user, data quality means fit-for-purpose for the business activities. To data managers, data
quality could mean that someone has quality controlled the data has been saved in a database. This could
still leave the data short of fit-for-purpose.

Specific and agreed quality control processes are key for a systematic approach that leads to data that the
business can trust for their activities and workflows.

It is very important in data quality metrics to understand what is possible and what is not. It is not possible
within the context of the work we do in data quality metrics to ascertain if the depth pick of a geological
boundary is correct. It is not possible to calculate if the measured total depth of a well is correct. The list
goes on. Note that by this time in the discussion, the skeptics will be nodding in approval and happily
pointing out that data quality cannot be measured. True, but wait.

While it is mostly not possible to ascertain if something is correct, it is quite easy to assess if something is
NOT correct. This is where we bring in the concepts of data quality dimensions that are well described in
textbooks. There are generally around 6 dimensions.

Dimension Definition

a. | Completeness | The proportion of stored data against the potential of “100% complete”

b. | Uniqueness Nothing will be recorded more than once based upon how that thing is
identified. It is the inverse of an assessment of the level of duplication

c. | Timeliness The degree to which data represent reality from the required point in time

d. | Validity Data are valid if it conforms to the syntax (format, type, range) of its definition

e. | Accuracy The degree to which data correctly describes the "real world" object or event
being described.

f. | Consistency The absence of difference, when comparing two or more representations of a
thing against a definition

Content adapted from “THE SIX PRIMARY DIMENSIONS FOR DATA QUALITY ASSESSMENT”,
DAMA, UK

In the following sections, we will look at each of these concepts in a bit more detail including how these
dimensions can be implemented.

4.1 COMPLETENESS

By definition, completeness is the percentage of stored data against what makes up 100%. Figure 4.1.1
below illustrates what this means, but shows it from two perspectives.

The first perspective is from a data point of view. Each of the records in the figure comprises 10
mandatory attributes. When all of these mandatory attributes are filled, we can take this as 10 out of 10
which is 100%. Record 1 is 7/10 which means 70% complete.

If we consider all four records being the database in totality, then the calculated completeness level is 32
attributes filled out of a total of 40. 32/40 = 80%

13
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Figure 4.1.1: Implementing data completeness from two different perspectives

The second perspective is from the point of view of a regulatory body. From this perspective, full
compliance is a priority. If a database record is missing any one of its mandatory data attributes, it is
considered incomplete. In Figure 4.1.1, records 1 & 4 are incomplete while 2 & 3 are complete. By this
definition then, the data set is only 50% complete. This perspective makes is simple for a regulatory body

to reject those records that are incomplete without the need to go into any detail.

4.2 UNIQUENESS

Definition:
Nothing will be recorded more than once based upon how that thing is identified. It is the inverse of an

assessment of the level of duplication.

This simply means that any data record or result can have only one official version. This is often linked to
master data where we talk about having a “single source of truth”. In an enterprise where there are many
databases and even more technical interpretation applications, data gets replicated very quickly and often
in an uncontrolled way. While it is easy to define “uniqueness”, the practical implementation in a data
quality metrics initiative requires a structured and systematic approach that ensures clarity about where

the official version is stored and checked and where it is used but not checked.

As an example, deviation data will need to have a corporate database home defined. This is where the rule
of uniqueness is then applied to ensure that there is only one official version of deviation data for a given
well. Users can access this corporate database, retrieve the deviation data and use it wherever they are in

the enterprise. This user environment is excluded from the uniqueness checking.

4.3 TIMELINESS

Definition:
The degree to which data represent reality from the required point in time

There are many instances in any field that we work in where data is required at a particular point in time
in order for a particular business process or workflow to happen.
Figure 4.3.1 below is an example using deviation data in a well showing a sequence from acquisition and

QC to usage in a geological interpretation process.
14



Steps 1-3 are in the well engineering domain covering acquisition, quality checking and loading into the
designated corporate database.

Steps 4-5 are in the geological interpretation domain where a geologist then retrieves the data into his/her
interpretation workstation and uses it to convert a deviated well to true vertical. This step is needed when
creating well correlation panels.

1 2 3 4 2

Acquire
Deviation
Data in well

Validate and
Quality
Check

Store in
Corporate
Database

Access and load
into Interpretation
Workstation

Conversion of well
data to true vertical
for correlation

«— WellEngineering Process —— <+—— Geological Interpretation Process —»

Figure 4.3.1: Example showing time dependency of data in business processes

Steps 4-5 cannot be carried out if the data is not available in the corporate database. The application of
timeliness then becomes a matter of defining an agreed timeframe between each of the above steps from
1-4 and implementing queries to check the time stamps between them against those agreements.
Exceptions can be easily highlighted.

4.4 VALIDITY
Definition:
Data are valid if it conforms to the syntax (format, type, range) of its definition

In databases, we normally find reference tables which include sets of valid values such as abbreviations,
units of measure, range indicators etc. These reference tables are where we implement validity checks
against data records. Figure 4.4.1 below is an example showing the Dunham classification for limestones
where the “Abbreviation” column provides a valid list that is used in the database.

Code ID Dunham Classification of Limestone Abbreviation
0202 Lime mudstone M
0204 Wackestone W
0206 Packstone P
0208 Grainstone G
0210 Boundstone B
0212 Indeterminate I
0214 Floatstone F
0216 Rudstone R
0218 Framestone Fr
0220 Bindstone Bi
0222 Bafflestone Ba

Figure 4.4.1: Dunham Classification of Limestone
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The implementation of queries for validity checks uses a reference table like this example and checks
against the data in all related records to ensure they follow the same list. Any item that does not fit is an
exception that needs to be explored further.

4.5 ACCURACY
Definition:
The degree to which data correctly describes the "real world" object or event being described.

Accuracy is an area when data quality metrics can only do so much (usually up to about 80%). The rest of
the checking will need to be done and verified by an authorized person designated under the data quality
program. This authority will take the existing data, review and cross check against relevant reference
documents and decide on the most correct value and also provide an indicator of its reliability. In such
cases, there should always be a status flag that is then set so that all users know the quality of the data they
are using.

Figure 4.5.1 below shows some of the key attributes that describe the Well Header data type. This
example is of an offshore drilling rig which of course includes water depth as an attribute. In examples for
onshore rigs, the water depth attribute will not be seen. But even for such an instance, the Datum of Mean
Sea Level (MSL) will be recorded in order to enable the well to be referenced to other wells which may be
situated offshore.

Positioning

1. The location of a well

is recorded with a pair of

coordinates

2. A Coordinate

Reference System (CRS)

defines the parameters

used to pin-point the
coordinate to its physical

location. There are 2

types of CRS:

a. Geographic
Coordinate System
(GCS): 3D surface
and measured in
latitude and longitude

b. Projected Coordinate
System (PCS): Flat
2D surface converted

Important Information for Well Header

- —

Rig Elevation

The height of the derrick floor above the

datum, aka Drill Floor Elevation (DFE) or
Kelly Bushing (KB) or Rotary Table (RT)

; Water Depth
1 - b The depth of the water at the well location

Datum 1
Measurement AT v
point of origin. J.L'
Mean Sea Level A

aka Water Depth (WD), Mean Sea Level -
Seabed

from GCS. ltis (MSL)

measured in meters

and feet. Commonly _— Offshore: Seabed (SB)
defined by X Onshore: Ground Level (GL)

(easting) and
Y(northing) axes
Both coordinate systems

use datum for reference Naming o
All wells must have an identity

which must be uniquely defined.
This is usually a combination of the
1. Well name

2. Unique Well Identifier (UWI)

Well Depth
The total depth of the well measured from a datum/original point

Along borehole: Measured Depth from Drill Floor (MDDF)
Straight top to bottom: True Vertical Depth from Dirill Floor (TVDDF)

OTHER IMPORTANT INFORMATION !!!

- The date drilling started on the well (SPUD Date)

- The date activities stopped and the rig moved off
location (Abandonment Date)

Total Depth : Deepest point
reached for a well.

Figure 4.5.1: Well Header data showing the various important attributes

The accuracy of the various data attributes is about whether the data value is correct. From a data quality
viewpoint, this is obviously extremely important. The implementation of accuracy in a data quality
metrics tool results in an 80/20 solution where the last 20% needs to be addressed by the designated expert
and flagged as mentioned above.
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4.6 CONSISTENCY
Definition:
The absence of difference, when comparing two or more representations of a thing against a definition

The implementation of the consistency dimension in a data quality metrics tool will require checking of
identified attributes in two or more places either within a single database or across different databases. It
can also mean the checking of data attributes against a reference, e.g. checking stratigraphic names or
abbreviation in records against a stratigraphic table.
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5 INTRODUCTION TO BUSINESS RULES

Business rules form one of the key components of a data quality metrics program and will be discussed in
some details in this section.

Dataflows & Databases
Workflows
Business Business | | Database Databases Interventions
Activities Rules Queries - Dashboards —» & Busines
Data Decisions
Standards
Databases

Figure 5.1: Business Rules are on the critical path to a data quality metrics program

Figure 5.1 above provides a high level workflow of a typical data quality metrics implementation and shows
where business rules fit in the overall scheme of things.

5.1 WHAT IS A BUSINESS RULE?

A business rule is a statement that describes a valid condition of a data attribute with respect to how it
supports one or more business activities. A single data attribute can have several valid conditions that occur as
one or more of the data quality dimensions described in chapter 4 above. Each of these valid conditions can be
described as a business rule.

The most common example normally used is the well header data type. Many upstream subsurface databases
are well/hole centric and will therefore have a well header data type. This data type provides vital statistics
about the well, with some of the main attributes being:

- Well Name

- Spud Date

- Derrick Floor Elevation
- Ground Level

- Mean Sea Level

- Coordinates

- Total Depth

- Completed Date

- Abandonment Date

Some examples of business rules using well header attributes:
- The Derrick Floor Elevation (DFE) cannot be NULL
- DFE cannot be below Ground Level
- DFE must be above Mean Sea Level (if it is an offshore well)
- TD must be greater than DFE
- Completed Date must be later than Spud Date

5.2 WHY CREATE BUSINESS RULES?

Business rules describe specific requirements in data that are needed for business activities. Thinking through
a particular business activity and working out the various valid conditions for a given data attribute defines
how the quality of that data attribute can be improved. By then doing the same for all relevant attributes of a
given data type, a set of business rules are defined that when implemented, collectively check all valid
conditions for all data attributes defined and report the exceptions that are found.

In other words, when the data honors the business rules defined, no exceptions will be reported.
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If one thinks about the day to day maintenance and quality checking of data in a database, data management
staff typically eyeball the data looking for missing values, odd values, wrong entries etc. This is not only
extremely time consuming but because it is so tedious and repetitive, even the most detailed and conscientious
data workers are likely to make mistakes.

Business rules implemented in a data quality metrics tool do all these mundane checks in seconds and do not
miss a single one. This means that data workers need only focus on the exceptions reported by the system and
fix those errors. The best part of most data quality metrics tools is that the same check can be set up to run
repeatedly at fixed times e.g. daily at a particular time. New data that is loaded into the database and which do
not adhere to the business rules are flagged immediately making the job of fixing errors almost effortless
compared to the manual approach of traditional data management.

With business rules implemented, data managers can start to focus on fixing the reported errors and because
they will now have time available, can start to develop more business rules for more robust checks on the data.
By growing the set of business rules, the extent and relevance of automatic checks on the data gets better and
better.

Progressively, data managers can focus on creating more business value with data and less on finding and
fixing data errors.

5.3 GRANULARITY

Granularity in a business rule pertains to the level of complexity in the way the business rule is defined. This
is shown in Figure 5.3.1 below. On the left of the figure are Singular business rules where each rule specifies
one condition about one data attribute in a data type. All of these business rules are then at the lowest level of
granularity and equal in terms of complexity.

On the right of the figure are the Non-Singular business rules where business rule 1 addresses two data
attributes, business rule 2 addresses three and business rule 3 has three conditions on one data attribute. While
each of these business rules may be valid themselves, comparisons between them become problematic.
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|
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|

r 3

Business Rule 3 |

]

Singular business rules focus on one condition
per data attribute. There can be multiple
separate business rules on one data attribute.

Business Rule 4

|
|
| Business Rule 3
|
|

Business Rule 5

i UTT

Non-Singular business rules have conditions
linked to multiple attributes or multiple conditions
linked to one attribute or both.

| Business Rule n

Figure 5.3.1 Singular and Non-Singular Granularity
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When it is difficult to compare between different business rules, aggregating the results into a dashboard
becomes unreliable. In turn this cascades into the part of the workflow on error corrections in the data.

We therefore recommend that business rules be formulated at very basic or singular levels addressing only
one aspect of a data attribute at a time, e.g.

The total depth value of a well must not be missing

This simple rule addresses the data quality dimension of completeness. It simply says the attribute value must
be there. There is nothing stated about whether it is correct or not. Which makes sense because it would be
meaningless to try and develop a business rule to check for correctness when the attribute is not even there.

5.4 GUIDELINES FOR STANDARDIZING BUSINESS RULES

Business rules describe valid conditions around data. From the short discussion in the previous section on
granularity, it will be clear that an implementation of data quality metrics in an organization will eventually
lead to hundreds even thousands of business rules. This happens gradually over time as data gets quality
checked and improved, the maturity level of the data quality group increases and more and more business
rules are created and implemented.

Business rules are also going to be created by different people within a team. In such a situation it is almost a
certainty that individual skills and coding styles will be seen in the implementation aspects of business rules —
the queries that go into the data quality metrics system.

This combination of volume of business rules and likely inconsistency in structure will mean that it will
become more and more difficult to know what has already been created when new business rules are being
though up. Inconsistent business rule construction also means that interpreting the results will be made more
difficult and the possibility of relative weighting is lost. This leads to the next step in the workflow which is
the correction of the data errors found.

In a simple business rule that tackles one condition on one data attribute, e.g. a missing total depth value, one
simply has to address the rule “Total Depth is missing”. But if a business rule is structured in a more complex
way with multiple conditions and data attributes, then it becomes more difficult to address the error correction
of the data. An example would be “Total Depth, Total Depth Unit and Date Total Depth Reached are
missing”. While it may be reasonable to have those 3 attributes checked at the same time because they are
meaningfully related, this means that from a data quality perspective, there is only one way the rule can be
written, and that is using the “and” condition. This means that all three attributes must be present for the rule
to be satisfied. If one is missing, then the rule fails and an exception is raised. This is not ideal because while
we will know there is a problem, we will not know which attribute is the problem.

Business rules need to be specific and of the same granularity in order to enable meaningful results that allow
a structured data correction workflow to be put in place.

The following guidelines are a practical set that can be easily adopted and used by anyone.

Data Quality Metrics — Query Development Guidelines

1. Start with the name with Database/Data Model name. E.g. DB-1<metrics name or short description>

2. The query name should have a positive/affirmative phrasing style
E.g. DB-1: Well header must have a spud date. NOT: Well header with incomplete spud date

3. The query abbreviation/description may describe the examples of bad data, or be in a negative tone
e.g. checks for well headers with spud date missing.

4. A query that is still a work-in-progress should be differentiated as such either via an indicator on the
query itself or as part of an official process. Once the query has been proven useful from an enterprise
perspective, it can then be moved into the enterprise dashboard set.

21



5.

o

Assuming that the results are displayed as a traffic light system where green represents data which is
good, amber for data that needs work and red for poor quality data, it is recommended that a standard
cutoff be applied across all queries. This helps ensure a consistent approach in the way that the results
are seen and understood. Our recommended ranges are: 0 to 90% - red, 90% to 95% - amber, above
95% - green.

Enter the author’s name and email as part of the query information.

Each query must be assigned to a target. A target is a specific Database area such as a DB instance,
schema, or a schema with specified parameters (used to narrow the scope of a query).
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6. BASIC SET OF BUSINESS RULES

6.1 INTRODUCTION

In this chapter, we provide a set of business rules which carry out basic checks on data. This set of 241
business rules cover 18 data types which constitute the most common ones that are used in subsurface
interpretation. By making use of this set, you can quickly get off to a quick start with your data quality
metrics implementation, identify issues with your data and make them visible via a dashboard.

These business rules lay down conditions required for business activities that these data types are used for.
For example, well header data contains essential identity and location data of a well. Therefore all
attributes pertaining to these characteristics of the well header data type must be present and accurate. If
the location data is missing or incorrect, then the well location cannot be identified or spatialized on a map.
This can cause significant problems which in the worst case could result in lost opportunities.

Implementing these business rules today usually means implementing them as queries using SQL
(Structured Query Language) against selected databases that these rules will check. This aspect is not
covered in this report but will be treated in a separate report on implementation.

6.2 BUSINESS RULES SET FOR THIS VERSION OF THE GUIDE

In this guide we include what we consider to be a basic set of business rules for the most important data
types. These are useful whether you are just embarking on a data quality metrics program or whether you
already have one running, in which case you can use this set to verify what you have implemented.

It is not our intention to make this a complete or comprehensive set. Each organization needs to decide for
itself what additional business rules are important and make sense to implement. It is important to keep in
mind that each business rule will result in a large number of errors. These will need to be addressed as part of
your program. Therefore, it is not a good idea to start throwing too many business rules at your databases at
the start of a program. It can result in such a volume of errors that makes improvement efforts seem an
impossible task.

This list of business rules cover the following data types listed in the table below. We have also included an
abbreviation and rule number id for easy reference.

No. | Data Type Abbrev. | No. | Data Type Abbrev.
1 Well Header WHD |10 | Well Casing Component wcc
2 Well Log Header LHD 11 | Well Checkshot CHK
3 Well Log Curve Header CHD 12 | Well Deviation Header DVH
4 Well Log Curve Measurement CMN 13 | Well Deviation Measurement DVM
5 Well Geology Metadata WGM | 14 | Survey Header SSH
6 Well Pick Metadata WPM | 15 | Seismic Binary Header SBH
7 Fault Interpretation Metadata FIM 16 | Seismic Trace Header STH
8 Horizon Interpretation Metadata HIM 17 | SEGY Tape Label SGY
9 Well Casing WCA 18 | Block Header BHD

Details of the individual rules are given in the sections following.
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6.2.1 WELL HEADER (WHD)

The Well Header is the most fundamental data type in well data. Without it, none of the other downhole data
types have an anchor point. Some of the more basic Well Header data attributes are described in this section.

Rule ID R?ttzbute Business Rule Dimension
WHD-01 | Abandonment | Abandonment date must be . The date on which the well was
date later than spud date Consistency | syt in or abandoned
WHD-02 | Abandonment | Abandonment date must be Consistency The date on which the well was
date prior to or equal to current shut in or abandoned
date
WHD-03 | Abandonment | Abandonment date must be Completeness | The date on which the well was
date defined for abandoned wells shut in or abandoned
WHD-04 | Acreage / A well must define its Completeness | The name of the acreage in
Block - acreage/block name Integrity which the well was located
original when it was drilled as defined
by the regulatory body in the
country
WHD-04 | Acreage / A well must define its current | Completeness | The current name of the acreage
Block - current | acreage/block name Integrity in which the well is located as
defined by the regulatory body
in the country
WHD-05 | Completion Completion date must be Consist The date on which the well was
date later than spud date onsistency completed or suspended
s o ctent | constency | 0t i e el v
date completed or suspended
WHD-07 | Content Status | A well must define its Completeness | The hydrocarbons or fluids
content status present in the well, for example
oil, water, gas, oil and gas
WHD-08 | Country A well must define the Completeness | The country in which the well is
country it resides in Integrity located
WHD-09 | Depth Datum A well must have its depth Completeness | The elevation of the depth
Elevation datum elevation datum reference for this well
measurement defined
WHD-10 | Depth Datum A well must have its depth Completeness | A location on or above the
Reference datum reference defined surface (land or water) at which
an elevation has been
determined for depth reference.
The elevation of this datum will
be the reference for all depth
measurements made in the well
bore. Usually, the top of the
kelly bushing is used as depth
datum in drilling wells, but
could be ground level, derrick
floor, or any other specific
depth reference.
WHD-11 | Drilling A well must have its drilling | Completeness | The name of the contractor who
Contractor contractor defined drilled the well.
WHD-12 | Exploratory A well must define its Completeness | The wells classification, e.g.
Classification | exploration/development exploratory, appraisal,
class development.
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Data

Rule ID Attribute Business Rule Dimension RENES
WHD-13 | Field Name A well drilled in a Field must | Completeness | Name of the field in which the
define a field name Integrity well is located.
WHD-14 | Ground Level | An onshore well must have Completeness | The vertical distance in metres
the ground level defined between mean sea level and the
Earth’s surface at the point
where the well is located
WHD-15 | Operator - A well must have its operator | Completeness | The company operating the well
original at drilling time defined Integrity when it was drilled.
WHD-16 | Operator - A well must have its current | Completeness | The current operator of the well
current operator defined Integrity or the acreage in which the well
is located.
WHD-17 | Parent A sidetrack or horizontal Completeness | The parent borehole for a side
Borehole well must define its parent Integrity tracked or horizontal well
wellbore
WHD-18 | Platform Name | A development well drilled Completeness | The name of the platform from
from a platform must have Integrity which the well was drilled.
the platform name defined
WHD-19 | Project Ref ID | A well must define the Integrity The business project the well
business project it belongs to belongs to.
WHD-20 | Rig Name A well must define its rig Completeness | The name of the rig which was
name used to drill the well.
WHD-21 | Rig Type A well must define the rig Completeness | The type of rig which was used
type it was drilled with to drill the well.
WHD-22 | Spud Date A well must define its spud Completeness | The date on which the actual
date drilling of the borehole started.
WHD-23 | Spud date Spud date must be earlier Consistency The date on which the actual
than total depth date drilling of the borehole started.
WHD-24 | Spud date Spud date must be earlier Consi The date on which the actual
than abandonment date ONSISteNCy | grilling of the borehole started.
WHD-25 dd Spud date must be prior to or . The date on which the actual
Spud date equal to current date Consistency | rijling of the borehole started.
WHD-26 | Surface A well must have a surface Completeness | The location of the well origin
Location geographical coordinate tuple on the surface of the earth or
sea bed.
WHD-27 | Surface The surface geographical Completeness | The location of the well origin
Location tuple must have an on the surface of the earth or
accompanying CRS sea bed.
WHD-28 | Surface A well must have a surface Completeness | The location of the well origin
Location projected coordinate tuple on the surface of the earth or
sea bed.
WHD-29 | Surface The surface projected tuple Completeness | The location of the well origin
Location must have an accompanying on the surface of the earth or
CRS sea bed.
WHD-30 | Terrain A well must define its terrain | Completeness | The type of terrain in which the
type well is located, for example
shelf, deep water, jungle
WHD-31 | Total Depth A well must define its Completeness | The date on which the well
Date completion date reached total depth
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Data

Attribute

Business Rule

Dimension

RENES

Depth

vertical depth.

WHD-32 | Total Depth A well must define its total Completeness | The total measured depth of the
depth well
WHD-33 | True Vertical A well must define its true Completeness | The vertical distance between a

specific location in a borehole
and a horizontal plane passing
through the depth datum. It is
determined from directional
surveys.

WHD-34 | UWI A well must have a unique Completeness | The unique identifier of the well
identifier
WHD-35 | Water Depth An offshore well must define | Completeness | The vertical distance between
its water depth mean sea level and the sea bed
at the point where the well is
located
WHD-36 | Well Name A well must have the well Completeness | The name and number by which
name defined the well is known
WHD-37 | Well name The well name must comply | Conformity The name and number by which
with the country standard the well is known
WHD-38 | Well A well must define its current | Completeness | The technical status of the well,
Operational operational status for example suspended,
Status abandoned, depleted

WHD-39

Wellbore Path
Type

A well must have its
wellbore path type defined

Completeness

The well’s deviation from
vertical, for example vertical,
deviated, horizontal

6.2.2 WELL LOoG HEADER (LHD)

A well log is the product of a survey operation consisting of one or more curves. It provides a permanent
record of one or more physical measurements as a function of depth in a well bore. Well logs are used to
identify and correlate underground rocks, and to determine the mineralogy and physical properties of
potential reservoir rocks and the nature of the fluids they contain. The Well Log Header is the anchor
point for the Well Log Curves. Some of the more basic Well Log Header data attributes are described in

this section.

Data

Attribute

Business Rule

Dimension

REMERS

LHD-01 | Log A well log must define the Completeness | The borehole size in which the
Borehole borehole size in which the log log measurement has been made
Size measurement has been made

LHD-02 | Log A well log must define the bottom | Completeness | The deepest logged depth of the
Bottom of logged depth of the log log measurement
Depth measurement

LHD-03 | Log Data A well log must define how the Completeness | How the log data is
Storage log data is stored/transmitted stored/transmitted

LHD-04 | Log Depth | A well log must define the depth Completeness | The unit of measure for the log
Unit unit (UOM) depths

LHD-05 | Log End Well log end date must be later Consistency | The date on which the log was
Date than start date ended

LHD-06 | Log End A well log must define the end Completeness | The date on which the log was
Date date ended
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Rule ID

Data

Attribute

Business Rule

Dimension

RENES

LHD-07 | Log End A well log must define the end Completeness | The time at which the log ended
Time time
LHD-08 | Log End Well log end time must be greater | Consistency | The time at which the log ended
Time then start time
LHD-09 | Log Name | A well log must have a name Completeness | The name or title of the log
defined
LHD-10 | Log Start Well log start date must be earlier | Consistency | The date on which the log was
Date than end date started
LHD-11 | Log Start A well log must define the start Completeness | The date on which the log was
Date date started
LHD-12 | Log Start Well log start time must be less Consistency | The time at which the log started
Time than end time
LHD-13 | Log Start A well log must define the start Completeness | The time at which the log started
Time time
LHD-14 | Log Tool A well log must name the logging | Completeness | The logging activity (e.g.
Type activity (MWD/WIRELINE) that MWD/WIRELINE) that
produced the log produced the log
LHD-15 | Log Top A well log must define the top of | Completeness | The shallowest logged depth of
Depth logged depth of the log the log measurement
measurement
LHD-16 | Logging A well log must define the Completeness | The contractor that produced the
Company contractor that produced the log log
LHD-17 | Ref Well A well log must identify the well Completeness | The reference to the well in
uwili it is tied to Integrity which the log was run.
LHD-18 | Well Log A well log must define its log type | Completeness | The log type (e.g.
Phase (RAW/INTERPRETED/PROCES RAW/INTERPRETED/PROCE
SED) SSED)

6.2.3 WELL LoG CURVE HEADER (CHD)

In well logging, a well log curve is a trace representing a continuous record of some property or
occurrence in the wellbore environment versus depth. One or more curves may constitute a well log. The
Well Log Curve Header is the anchor point for the Well Log Curve Measurements. Some of the more

basic Well Log Curve Header data attributes are described in this section.

Data
Attribute

Business Rule

Dimension

RENES

CHD-01 | Curve Well curve start/top depth must Consistency The deepest depth measured for
Bottom be less than end/bottom depth the log curve
Depth

CHD-02 | Curve A well log curve must have an Completeness | The deepest depth measured for
Bottom end/bottom depth defined the log curve
Depth

CHD-03 | Curve Well Curve bottom logged depth | Consistency The deepest depth measured for
Bottom must be equal to or less than the the log curve
Depth log total depth

CHD-04 | Curve Well Curve attributes set of Duplication Curve name, depth range and
Bottom curve name, depth range and curve value range must be
Depth curve value range must be unique.

unique.
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Data

Rule ID Attribute Business Rule Dimension REINES
CHD-05 | Curve Depth | Well Curve must have a depth Completeness | Well Curve depth unit (e.g.
Unit unit defined meters, feet or seconds)
CHD-06 | Curve A well log curve must have a Completeness | The logging contractor’s
Mnemonics | mnemonic defined mnemonic for the tool used to
measure the values for this
curve.

CHD-07 | Curve Name | Well Curve attributes set of Duplication Curve name, depth range and
curve name, depth range and curve value range must be
curve value range must be unique.
unique.

CHD-08 | Curve Name | A well log curve must have a Completeness | The name or title of the log
name defined curve.

CHD-09 | Curve Tool | A well log curve must identify Completeness | The name of the tool used to

Name the tool used for the measure the values for this
measurement curve.

CHD-10 | Curve Top A well log curve must have a Completeness | The shallowest depth measured

Depth start/top depth defined for the log curve
CHD-11 | Curve Top Well Curve attributes set of Duplication Curve name, depth range and
Depth curve name, depth range and curve value range must be
curve value range must be unique.
unique.
CHD-12 | Curve Top Well Curve top logged depth Consistency The shallowest depth measured
Depth must be greater than zero for the log curve
CHD-13 | Curve Top Well curve start/top depth must Consistency The shallowest depth measured
Depth be less than end/bottom depth for the log curve
CHD-14 | Max Curve | Well Curve attributes set of Duplication Curve name, depth range and
Value curve name, depth range and curve value range must be
curve value range must be unique.
unique.
CHD-15 | Max Curve | A well log curve must define the | Completeness | The highest value measured for
Value max curve value the curve.
CHD-16 | Min Curve Well Curve attributes set of Duplication Curve name, depth range and
Value curve name, depth range and curve value range must be
curve value range must be unique.
unique.
CHD-17 | Min Curve A well log curve must define the | Completeness | The lowest value measured for
Value min curve value the curve.
CHD-18 | RefLog ID | A well log curve must identify Integrity The reference to the well log of

the well log it belongs to

which this curve is a part.
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6.2.4 WELL LoG CURVE MEASUREMENT (CMN)

In well logging, a trace representing a continuous record of some property or occurrence in the wellbore
environment versus depth. One or more curves may constitute a well log. Each curve is a series of Well
Log Curve Measurements. The Curve Measurements are described in this section.

Data

Attribute Business Rule Dimension Remarks

CMN-01 | Curve Value Well Curves that have been Completeness | A measured value on the well
quality checked must not have Accuracy log curve. A physical
null/invalid values such as -888 measurement at a given depth
and -999.25. and/or time in a well bore.

CMN-02 | Curve Value Well Curve depth value must be Completeness | A measured value on the well
within the Well Curve Header Consistency log curve. A physical
depth range measurement at a given depth

and/or time in a well bore.
CMN-03 | Curve Value Well Curve value with fractional | Completeness | A measured value on the well
unit must be less than or equal to | Accuracy log curve. A physical

1.0 measurement at a given depth
and/or time in a well bore.

6.2.5 WELL GEOLOGY METADATA (WGM)
The metadata attributes for the interpretation of the Geology in a well are described in this section.

Data

Attribute Business Rule Dimension RENES
WGM-01 | Basin name | A well must define its basin Completeness | The principal geological
province or sedimentary basin,
or sub-basin in which the well is
located
WGM-02 | Bottom A well must define the age of the | Completeness | The geological age of the
Hole Age bottom hole formation deepest rock formation
Range encountered in the well
WGM-03 | Bottom A well must define the name of Completeness | The deepest stratigraphic unit
Hole the bottom hole formation encountered in the well
Formation
WGM-04 | Bottom A well must define the lithology | Completeness | The type of rock encountered at
Hole of the bottom hole formation the deepest point in the well
Lithology
WGM-05 | Objective A well must define the age of the | Completeness | The geological age of the rock
Age Range | objective formation formation targeted by the well
WGM-06 | Objective A well must define the name of Completeness | The stratigraphic unit targeted
Formation | the objective formation by the well
WGM-07 | Objective A well must define the lithology | Completeness | The type of rock targeted by the
Lithology of the objective formation well
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6.2.6 WELL Pick METADATA (WPM)

Well Picks are Geologic Units or formations and other stratigraphic markers which can be identified in a
well bore. Well Pick data attributes are described in this section.

Rule ID K?ttzbute Business Rule Dimension
WPM-01 | Creator An interpreted well top must Completeness | The name of the person who
define its interpreted or created the well
interpreter/creator/author pick
WPM-02 | Date Created | An interpreted well top must Completeness | The date the well pick was
define its interpretation/creation interpreted or created
date
WPM-03 | Depth An interpreted well top depth Consistency The distance between a
must be within the well depth specified reference point and
range the depth of the pick.
WPM-04 | Depth Unit An interpreted well top must Completeness | The unit of measurement
define its depth unit associated with the depth
WPM-05 | Project Ref Id | An interpreted well top must Integrity The reference to the business
define the business project project in which the pick was
ID/code in which it was created
performed
WPM-06 | Quality/Confi | An interpreted well top must Completeness | The degree of confidence
dence define the quality/confidence assigned to the interpretation
level
WPM-07 | Well Ref An interpreted well top must Integrity The unique identifier for the
uwil identify the well it belongs to well to which this pick
belongs.
WPM-08 | Well An interpreted well top must Completeness | The name of the well pick.
Top/Pick define the horizon/pick name
Name
WPM-09 | Well An interpreted well top name Duplication The name of the well pick.
Top/Pick must be unique for each well
Name

6.2.7 FAULT INTERPRETATION METADATA (FIM)

The seismic interpreter will look for discontinuities in the seismic reflections likely to represent faulting
from the patterns on a seismic section that give a representation of the geological structure of the
subsurface. Fault Interpretation meta data attributes are described in this section.

Data Attribute

Business Rule

Dimension

RENES

FIM-01 | Base Ref Data An interpreted fault must Completeness | The base/reference seismic
define the base/reference used for the interpretation
seismic used for the
interpretation

FIM-02 | Creator An interpreted fault must Completeness | The name of the person who
define its interpreted or created the
interpreter/creator/author interpretation

FIM-03 | Date Created An interpreted fault must Completeness | The date the fault was

define its

interpretation/creation date

interpreted

FIM-04

Depth Domain

An interpreted fault must

define its depth/time domain

Completeness
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Rule ID | Data Attribute Business Rule Dimension REINES

FIM-05 | Depth Unit An interpreted fault must Completeness | The unit of measurement
define its depth unit associated with the depth

FIM-06 | Project Ref Id An interpreted fault must Completeness | The reference to the business
define the business project project in which the pick was
ID/code in which it was created
performed

FIM-07 | Quality/Confidence | An interpreted fault must Completeness | The degree of confidence

define the quality/confidence
level

assigned to the interpretation

6.2.8 HORIZON INTERPRETATION METADATA (HIM)

In the interpretation of seismic data, horizons are the reflectors (or seismic events) picked on individual
profiles. These reflectors represent a change in rock properties across a boundary between two layers of
rock. Horizon Interpretation metadata attributes are described in this section.

Rule ID

Data Attribute

Business Rule

Dimension Remarks

HIM-01 Base Ref Data An interpreted horizon must Completeness | The base/reference seismic
define the base/reference used for the interpretation
seismic used for the
interpretation

HIM-02 Creator An interpreted horizon must Completeness | The name of the person
define its who interpreted or created
interpreter/creator/author the interpretation

HIM-03 Date Created An interpreted horizon must Completeness | The date the horizon was
define its interpretation/creation interpreted
date

HIM-04 Depth Domain An interpreted horizon must Completeness
define its depth/time domain

HIM-05 Depth Unit An interpreted horizon must Completeness | The unit of measurement
define its depth unit associated with the depth

HIM-06 Horizon Name An interpreted horizon must Completeness | The name given to the
define the horizon name interpreted horizon

HIM-07 Horizon Name Horizon name must follow the Conformity The name given to the
standard naming convention interpreted horizon

HIM-08 Project Ref Id An interpreted horizon must Integrity The reference to the
define the business project business project in which
ID/code in which it was the pick was created
performed

HIM-09 Quality/Confidence | An interpreted horizon must Completeness | The degree of confidence

define the quality/confidence
level

assigned to the
interpretation
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6.2.9 WELL CASING (WCA)

Well casing is large-diameter pipe lowered into an open hole and cemented in place. Well Casing data
attributes are described in this section.

Rule ID | Data Attribute Business Rule Dimension
WCA-01 | Casing Well (casing) must have casing Completeness | A description of the casing
Description description defined
WCA-02 | Run Date Well casing must have run date Completeness | The date the casing was run
defined
WCA-03 | Set Depth Well casing must have set depth | Completeness | The depth at which the
defined casing was set
WCA-04 | Depth Unit Set depth must define its depth Completeness | The unit of measurement
unit of measure associated with the set depth
WCA-05 | Size Well casing must have size Completeness | The diameter of the casing
defined
WCA-06 | Size Unit Size must define its size unit of | Completeness | The unit of measure
measure associated with the casing
size
WCA-07 | Top Depth Well (casing component) must Completeness | The depth at which the top
have top depth defined of the casing component was
set
WCA-08 | Depth Unit Top depth must define its depth | Completeness | The unit of measurement
unit of measure associated with the top depth

6.2.10 WELL CASING COMPONENT (WCC)
Well Casing Component data attributes are described in this section.

Rule ID | Data Attribute Business Rule Dimension Remarks

WCC-01 | Connection Well casing component must Completeness | The type of connection for
have connection defined the casing component

WCC-02 | Connection Size Well casing component must Completeness | The size of the connection
have connection size defined for the casing component

WCC-03 | Description Well casing component must Completeness | A description of the casing
have description defined component

WCC-04 | Grade Well casing component must Completeness | The grade of the casing
have grade defined component

WCC-05 | Length Well casing component must Completeness | The length of the casing
have length defined component

WCC-06 | Manufacturing Well casing component must Completeness | The model of the casing

Model have manufacturing model component

defined

WCC-07 | Max OD Well casing component must Completeness | The maximum outside
have maximum outside diameter diameter of the casing
defined component

WCC-08 | MinID Well casing component must Completeness | The minimum internal
have minimum internal diameter diameter of the casing
defined component
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Rule ID Data Attribute

‘ WCC-09 Type

Well casing component must
have type defined

Business Rule Dimension RENES

Completeness

The type of casing
component

6.2.11 WELL CHECKSHOT (CHK)

The purpose of a velocity survey is to produce a down-going seismic wavelet at the surface near a well
and then to measure the time required for that wavelet to travel to a known depth where a seismic receiver
is positioned in the well. This borehole receiver is locked successively at several different depth levels,
and the vertical travel time to each level is measured. Each measurement of the source-receiver travel time
is a checkshot, and the compilation of all of the travel time measurements into a time-depth calibration
function is referred to as a checkshot survey. Well Checkshot data attributes are described in this section.

Data Attribute

Business Rule

Dimension

RENES

CHK-01 | Checkshot Name | Well Checkshot name must Conformity The name used to identify
follow the standard naming the Checkshot
convention
CHK-02 | Ref Well UWI Each Well Checkshot must Integrity The well in which the
identify the well it is attached to Checkshot was measured
CHK-03 | Shift Value Raw Well Checkshot must have | Accuracy
zero shift value
CHK-04 | Survey Depth Well Checkshot survey depth Accuracy The depth of the checkshot
should be within 0 and 15000
respectively
CHK-05 | Survey Depth Well Checkshot last depth Consistency The depth of the checkshot
surveyed must be less than the
Final Total Depth
CHK-06 | Survey Depth Well Checkshot datum value Accuracy The elevation of the depth
Datum Offset must be at sea level (zero) or datum reference
close to well KB (+- 10 range)
CHK-07 | Survey Depth Well Checkshot survey depth Accuracy The elevation of the depth
Datum Offset datum value must be greater datum reference
than zero for non sea level
reference datum
CHK-08 | Survey Depth Well Checkshot survey depth Completeness | The depth datum reference
Reference Datum | reference datum (SL/DF/KB)
must be defined
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6.2.12 WELL DEVIATION HEADER (DVH)

A well deviation survey measures the inclination and azimuth of locations in a well. The measurements
themselves include inclination from vertical, and the azimuth (or compass heading) of the wellbore if the
direction of the path is critical. These measurements are made at discrete points in the well, and the
approximate path of the wellbore computed from the discrete points. Well Deviation Header data
attributes are described in this section.

Rule ID | Data Attribute Business Rule Dimension RENES

DVH-01 | Ref Well UWI A well deviation header must Integrity The unique identifier for the
identify the well it is describing well in which the deviation

survey was conducted

DVH-02 | Survey Borehole A well deviation header should Completeness | The size of the borehole in

Size define the size of the borehole in which the deviation survey
which the deviation survey was was measured
measured
DVH-03 | Survey Bottom A well deviation header should Completeness | The measured depth to the
Depth define the end/bottom depth of bottom of the interval over
the survey which the survey was run.

DVH-04 | Survey Bottom Survey bottom depth must be Consistency The measured depth to the

Depth greater than top depth bottom of the interval over
which the survey was run.

DVH-05 | Survey Bottom A well deviation header should Completeness | The vertical depth to the

Vertical Depth define the end/bottom vertical bottom of the interval over
depth of the survey which the survey was run.

DVH-06 | Survey Bottom Survey bottom vertical depth Consistency The vertical depth to the

Vertical Depth must be greater than top vertical bottom of the interval over
depth which the survey was run.

DVH-07 | Survey Contractor | A well deviation header should Completeness | The company who
identify the survey performed the deviation
contractor/company performing survey.
the job

DVH-08 | Survey ID Each well deviation header Completeness | The unique identifier for the
record should be identifiable by a | Integrity deviation survey.
primary key / unique 1D

DVH-09 | Survey Name A well deviation header should Completeness | The name identifying the
have a name deviation survey.

DVH-10 | Survey Tool A well deviation header should Completeness | The specific equipment
define the survey tool name (tool) used to carry out the

deviation survey.

DVH-11 | Survey Top Depth | A well deviation header should Completeness | The measured depth to the
define the start/top depth of the top of the interval over
survey which the survey was run.

DVH-12 | Survey Top Depth | Survey top depth must be less Consistency The measured depth to the
than bottom depth top of the interval over

which the survey was run.

DVH-13 | Survey Top A well deviation header should Completeness | The vertical depth to the top

Vertical Depth define the start/top vertical depth of the interval over which
of the survey the survey was run.

DVH-14 | Survey Top Survey top vertical depth must be | Consistency The vertical depth to the top

Vertical Depth

less than bottom vertical depth

of the interval over which
the survey was run.
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6.2.13 WELL DEVIATION MEASUREMENT (DVH)

A Well Deviation Measurement is a completed measurement of the inclination and azimuth of a location
in a well. Well Deviation Measurement data attributes are described in this section.

Rule ID Data Attribute Dimension

RENERS

DVM-01 | Azimuth A well deviation survey point Completeness | The horizontal angle
should record the measured measured between the face
azimuth of the deviation tool in the

wellbore and magnetic north
in a clockwise direction.

DVM-02 | Dog Leg A well deviation survey point Completeness | In surveying wellbore
should record the calculated dog trajectories, a standard
leg calculation of dogleg

severity is made, usually
expressed in two-
dimensional degrees per 100
feet [degrees per 30 m] of
wellbore length.

DVM-03 | Inclination A well deviation survey point Completeness | The deviation from vertical,
should record the measured irrespective of compass
inclination direction, expressed in

degrees.

DVM-04 | Ref Survey ID A well deviation survey point Completeness | The unique identifier for the
should be identifiable to a deviation survey to which
deviation survey header this measurement belongs

DVM-05 | Vertical Section A well deviation survey point Completeness
should record the calculated
vertical section

6.2.14 SURVEY HEADER (SSH)

The Survey Header is the most fundamental data type in geophysical survey data. Without it, none of the
other survey data types and products have an anchor point. Some of the more basic Survey Header data
attributes are described in this section.

Rule ID

Data Attribute

Business Rule

Dimension

RENES

SSH-01 Survey name A survey must have a name Completeness | The name or designation given
Integrity to this survey

SSH-02 Area covered A survey must define the area Completeness | The area covered by the
covered survey.

SSH-03 Country A survey must define the Completeness | The country in which the
country it was carried out in Integrity survey was carried out.

SSH-04 End date End date must be later than start . The date on which the survey
date Consistency ended.

SSH-05 End date End date must be prior to or Consistency The date on which the survey
equal to current date ended.

SSH-06 End date End date must be defined for a Completeness | The date on which the survey
completed survey ended.
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Rule ID Data Attribute | Business Rule Dimension RENES

SSH-07 Contractor A survey must have the survey | Completeness | The name of the company
contractor defined Integrity which carried out the survey.

SSH-08 Operator A survey must have its operator | Completeness | The company operating the
defined Integrity acreage over which the survey

was conducted

SSH-09 Start Date Start date must be earlier than Consistency The date on which the survey
end date started

SSH-10 Start date Start date must be prior to or Consistency The date on which the survey
equal to current date started

SSH-11 Start date Start date must be defined fora | Completeness | The date on which the survey
survey started

SSH-12 usl A survey must have a unique Completeness | The unique identifier for the

identifier

survey.

6.2.15 SEIsmMiC BINARY HEADER (SBH)

The Seismic Binary File contains binary values that affect the whole SEG Y file. Certain values in this
header are crucial for the processing of the data in the file, particularly the sampling interval, trace length
and format code. The SEG Y Seismic Binary Header data attributes are described in this section.

Rule ID

Data Attribute

Business Rule

Dimension

RENES

SBH-01 | Number of data Prestack data must defined the | Completeness | Number of data traces per
traces number of data traces per Conformity ensemble
ensemble
SBH-02 | Number of Prestack data must defined the | Completeness | Number of auxiliary traces per
auxiliary traces number of auxiliary traces per | Conformity ensemble
ensemble
SBH-03 | Sample interval Sample interval must be Completeness
defined for all data Conformity Sample interval
SBH-04 | Number of Number of samples per data Completeness | Number of samples per data
samples per data trace must be defined for all Conformity trace. Note: The sample
trace data interval and number of
samples in the Binary File
Header should be for the
primary set of seismic data
traces in the file
SBH-05 | Data sample Data sample format code must | Completeness | Data sample format code. 1 =

format code

be defined for all data

Conformity

4-byte IBM floating-point; 2 =
4-byte, two's complement
integer; 3 = 2-byte, two's
complement integer; 4 = 4-
byte fixed-point with gain
(obsolete; 5 =4-byte IEEE
floating-point; 6 = Not
currently used; 7 = Not
currently used; 8 = 1-byte,
two's complement integer
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Rule ID

SBH-06

Data Attribute

Ensemble fold

Business Rule

Ensemble fold must be
defined for all data

Dimension

Completeness
Conformity

RENES

Ensemble fold — The
expected number of data
traces per trace ensemble (e.g.
the CMP fold).

SBH-07

Trace sorting code

Trace sorting code must be
defined for all data

Completeness
Conformity

Trace sorting code (i.e. type of
ensemble). -1 = Other (should
be explained in user Extended
Textual File Header stanza); 0
= Unknown; 1 = As recorded
(no sorting); 2 = CDP
ensemble; 3 = Single fold
continuous profile; 4 =
Horizontally stacked; 5 =
Common source point; 6 =
Common receiver point; 7 =
Common offset point; 8 =
Common mid-point; 9 =
Common conversion point

SBH-08

Measurement
system

Measurement system must be
defined for all data

Completeness
Conformity

Measurement system. If
Location Data stanzas are
included in the file, this entry
must agree with the Location
Data stanza. If there is a
disagreement, the last
Location Data stanza is the
controlling authority. 1 =
Meters; 2 = Feet

SBH-09

SEG Y Format
Revision Number.

SEG Y Format Revision
Number must be defined for
all data

Completeness
Conformity

SEG Y Format Revision
Number. This is a 16-bit
unsigned value. This field is
mandatory for all versions of
SEG Y, although a value of
zero indicates “traditional”
SEG Y conforming to the
1975 standard.

SBH-10

Fixed length trace
flag

Fixed length trace flag must
be defined for all data

Completeness
Conformity

Fixed length trace flag. A
value of one indicates that all
traces in this SEG Y file are
guaranteed to have the same
sample interval and number of
samples. This field is
mandatory for all versions of
SEG Y, although a value of
zero indicates “traditional”
SEG Y conforming to the
1975 standard.
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Rule ID | Data Attribute Business Rule Dimension RENES
SBH-11 | Number of Number of Extended Textual | Completeness | Number of 3200-byte,
Extended Textual File Header records must be Conformity Extended Textual File Header
File Header defined for all data. records following the Binary
records Header. A value of zero
indicates there are no
Extended Textual File Header
records (i.e. this file has no
Extended Textual File
Header(s)). A value of -1
indicates that there are a
variable number of Extended
Textual File Header records
and the end of the Extended
Textual File Header is denoted
by an ((SEG: EndText))
stanza in the final record. A
positive value indicates that
there are exactly that many
Extended Textual File Header
records. Note that, although
the exact number of Extended
Textual File Header records
may be a useful piece of
information, it will not always
be known at the time the
Binary Header is written and it
is not mandatory that a
positive value be recorded
here. This field is mandatory
for all versions of SEG Y,
although a value of zero
indicates “traditional” SEG Y
conforming to the 1975
standard
SBH-12 | Line Name Line Name must conform to Completeness | Line name
the applicable naming Conformity
standard
SBH-13 | First Trace First Trace in data set must be First Trace In Data Set
less than last trace in data set
SBH-14 Last Trace Last Trace in data set must be Last Trace In Data Set
greater than first trace in data
set
SBH-15 | First Shot Point First shot point in data set First Shot Point In Data Set
must be less than last shot
point in data set
SBH-16 | Last Shot Point Last shot point in data set Last Shot Point In Data Set
must be greater than first shot
point in data set
SBH-17 | Coverage type Coverage type must be Coverage type e.g. full-fold
defined for all data
SBH-18 | Perimeter Perimeter coordinate type Perimeter coordinate type

coordinate type

must be defined for all
perimeter coordinates
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Rule ID | Data Attribute Business Rule Dimension RENES
SBH-19 | Perimeter node Perimeter node number must Perimeter node number
number be defined for all perimeter
node coordinates
SBH-20 | Perimeter node Perimeter node coordinates Perimeter node coordinates
coordinates
SBH-21 | CRS The Coordinate Reference The coordinate reference
System must be defined for all system should be identified
coordinate data through an extended header
Location Data stanza (see
section D-1). If the coordinate
units are in seconds of arc,
decimal degrees or DMS, the
X values represent longitude
and the Y values latitude. A
positive value designates east
of Greenwich Meridian or
north of the equator and a
negative value designates
south or west.
SBH-22 | Coordinate units Coordinate units must be Coordinate units. 1 = Length

defined for all coordinate data

(meters or feet); 2 = Seconds
of arc; 3 = Decimal degrees; 4
= Degrees, minutes, seconds
(DMS)

6.2.16 SEeismiC TRACE HEADER (STH)

The values included in the Seismic Trace Header are limited and intended to provide information that may
change on a trace-by-trace basis and the basic information needed to process and identify the trace. The
SEG Y Seismic Trace Header data attributes are described in this section.

Rule ID | Data Attribute Business Rule Dimension RENES
STH-01 | Trace sequence Trace sequence humber within Completeness | Trace sequence number within
number within line must be defined for all Conformity line — Numbers continue to
line traces increase if the same line
continues across multiple SEG
Y files.
STH-02 | Original field Original field record number Completeness | Original field record number
record humber must be defined for all traces Conformity
STH-03 | Trace number - Trace number within the Completeness | Trace number within the
original original field record must be Conformity original field record.
defined for all data
STH-04 | Source coordinate | Source coordinate - X Completeness | Source coordinate - X
- X Conformity
STH-05 | Source coordinate | Source coordinate - Y Completeness | Source coordinate - Y
-Y Conformity
STH-06 | Group coordinate | Group coordinate - X Completeness | Group coordinate - X
- X Conformity
STH-07 | Group coordinate | Group coordinate - Y Completeness | Group coordinate - Y
-Y Conformity
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STH-08

Data Attribute

Measurement
system

Business Rule

Measurement system must be
defined for all data

Dimension

Completeness
Conformity

RENES

Measurement system. If
Location Data stanzas are
included in the file, this entry
must agree with the Location
Data stanza. If there is a
disagreement, the last
Location Data stanza is the
controlling authority. 1 =
Meters; 2 = Feet

STH-09

SEG Y Format
Revision
Number.

SEG Y Format Revision
Number must be defined for all
data

Completeness
Conformity

SEG Y Format Revision
Number. This is a 16-bit
unsigned value. This field is
mandatory for all versions of
SEG Y, although a value of
zero indicates “traditional”
SEG Y conforming to the
1975 standard.

STH-10

Fixed length trace
flag

Fixed length trace flag must be
defined for all data

Completeness
Conformity

Fixed length trace flag. A
value of one indicates that all
traces in this SEG Y file are
guaranteed to have the same
sample interval and number of
samples. This field is
mandatory for all versions of
SEG Y, although a value of
zero indicates “traditional”
SEG Y conforming to the
1975 standard.

STH-11

Number of
Extended Textual
File Header
records

Number of Extended Textual
File Header records

Completeness
Conformity

Number of 3200-byte,
Extended Textual File Header
records following the Binary
Header. A value of zero
indicates there are no
Extended Textual File Header
records (i.e. this file has no
Extended Textual File
Header(s)). A value of -1
indicates that there are a
variable number of Extended
Textual File Header records
and the end of the Extended
Textual File Header is denoted
by an ((SEG: EndText)) stanza
in the final record. A positive
value indicates that there are
exactly that many Extended
Textual File Header records.
Note that, although the exact
number of Extended Textual
File Header records may be a
useful piece of information, it
will not always be known at
the time the Binary Header is
written and it is not mandatory
that a positive value be
recorded here. This field is
mandatory for all versions of
SEG Y, although a value of

40




Rule ID | Data Attribute

Business Rule

Dimension

RENES

zero indicates “traditional”
SEG Y conforming to the
1975 standard

STH-12 | Line Name Line Name Completeness
Conformity
STH-13 | First Trace First Trace In Data Set First Trace In Data Set
STH-14 | Last Trace Last Trace In Data Set Last Trace In Data Set
STH-15 | First Shot Point First Shot Point In Data Set First Shot Point In Data Set
STH-16 | Last Shot Point Last Shot Point In Data Set Last Shot Point In Data Set
STH-17 | Coverage type Coverage type Coverage type e.g. full-fold
STH-18 | Perimeter Perimeter coordinate type Perimeter coordinate type
coordinate type
STH-19 | Perimeter node Perimeter node number Perimeter node number
number
STH-20 | Perimeter node Perimeter node coordinates Perimeter node coordinates
coordinates
STH-21 | Number of Number of samples in this trace Number of samples in this
samples in this trace
trace
STH-22 | Sample interval Sample interval for this trace. Sample interval for this trace.

for this trace.

Microseconds (us) for time
data, Hertz (Hz) for frequency
data, meters (m) or feet (ft) for
depth data. The number of
bytes in a trace record must be
consistent with the number of
samples written in the trace
header. This is important for
all recording media; but it is
particularly crucial for the
correct processing of SEG Y
data in disk files
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6.2.17 SEGY TAPE LABEL (SGY)

A SEG Y tape label is optional and is only required for SEG Y format files written to unformatted,
removable media. The SEG Y Tape Label data attributes are described in this section.

Rule ID Data Attribute Business Rule Dimension Remarks
SGY-01 Storage Unit Storage Unit Sequence Completeness | Storage Unit Sequence
Sequence Conformity
SGY-02 SEG Y Revision SEG Y Revision Completeness | SEG Y Revision
Conformity
SGY-03 Storage Unit Storage Unit Structure Completeness | Storage Unit Structure (fixed
Structure Conformity or variable)
SGY-04 Binding Edition Binding Edition Completeness | Binding Edition
Conformity
SGY-05 Maximum Block | Maximum Block Size Completeness | Maximum Block Size
Size Conformity
SGY-06 Producer Producer Organization Code Completeness | Producer Organization Code
Organization Conformity
Code
SGY-07 Creation Date Creation Date Completeness | Creation Date
Conformity
SGY-08 Serial Number Serial Number Completeness | Serial Number
Conformity
SGY-09 Storage Set Storage Set Identifier Completeness | Storage Set Identifier
Identifier Conformity

6.2.18 BLOCK HEADER (BHD)

The Block Header is the most fundamental data type of acreage data. It is the anchor point for all
contractual data for the acreage. Some of the more basic Block Header data attributes are described in this

section.

Rule ID

Data Attribute

Business Rule

Dimension

RENES

BHD-01 | Block name A block must define its Completeness | The name of the acreage as
acreage/block name Integrity defined by the regulatory body
in the country
BHD-02 | Area A block must define its area Completeness | The total area contained
within the limits of the acreage
BHD-03 | Contract A block must reference its Completeness | The reference to the contract
reference Contract Integrity in which the acreage is
defined.
BHD-04 | Country A block must define the country | Completeness | The country in which the
it resides in Integrity acreage is located
BHD-05 | Effective date Effective date must be defined Completeness | The date on which the
for a block if it is later than the agreement for this acreage
signature date takes effect
BHD-06 | Effective date The date on which the

Effective date must be later than
or equal to signature date

Consistency

agreement for this acreage
takes effect
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Rule ID Data Attribute | Business Rule Dimension RENES
BHD-07 | Effective date . . The date on which the
Effective date must be prior to . :
Consistency agreement for this acreage
or equal to current date
takes effect
BHD-08 | Expiry date Expiry date must be later than The date on which the
award date Consistency agreement for this acreage
expires
BHD-09 | Expiry date Expiry date must be prior to or Consistency The date on which the
equal to current date agreement for this acreage
expires

BHD-10 | Expiry date Expiry date must be defined for | Completeness | The date on which the

a block agreement for this acreage
expires

BHD-11 | Operator - A block must have its current Completeness | The current operator of the
current operator defined Integrity acreage

BHD-12 | Operator - A block must have its operator Completeness | The original operator of the
original at award date defined Integrity acreage at the time it was

originally awarded

BHD-13 | Operator A block must have its operator Completeness | The percentage interest that
percentage - current percentage defined the operator currently holds
current for the acreage.

BHD-14 | Operator A block must have its operator Completeness | The percentage interest that
percentage - at award date percentage the operator held for the
original defined acreage at the time it was

awarded

BHD-15 | Partners - A block must have its current Completeness | The names of the companies
current partners defined Integrity who are currently partners in

the acreage

BHD-16 | Partners - A block must have its partners Completeness | The names of the companies
original at award date defined Integrity who were partners in the

acreage at the time it was
awarded

BHD-17 | Partner A block must have its current Completeness | The percentage interest of
percentage - partners percentages defined each of the companies who are
current currently partners in the

acreage

BHD-18 | Partner A block must have its partners Completeness | The percentage interest of
percentage - at award date percentages each of the companies who
original defined were partners in the acreage at

the time it was awarded

BHD-19 | Signature Date Signature date must be earlier Consistency The date on which the

than expiry date agreement for this acreage was
signed

BHD-20 | Signature date Signature date must be prior to Consistency The date on which the

or equal to current date agreement for this acreage was
signed

BHD-21 | Signature date Signature date must be defined Completeness | The date on which the

for a block agreement for this acreage was
signed

BHD-22 | UBI A block must have a unique Completeness | The unique identifier of this

identifier

acreage
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