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‘ A MEASURE - - BARREL_WALL_THICKNESS <d> IS_SAFETY_CRITICAL_EQUIPMENT <d> PIPE_BEND_RADIUS MAN UFACTURER <d> INLET_OUTSIDE_DIAMETER <d> MATERIAL <d > MATERIAL <d> SPECIFICATION <d> LOCATION_METHOD <d> VENT_TYPE <d> MEASURED DATE SPAN HEGHT LOCATION OFFSET application/ java-ar chive video/webm
I NETWORK_ROUTE ID (AN) CORROSION_ALLOWANCE MAN UFACTURER <d> PIPE_BEND_TECHNIQUE <d> | | SPECIFICATION <d> MAN UFACTURER <d> OUTLET_OUTSIDE_DIAMETER <d> | | NOMINAL_W ALL_THICKNESS <d> VENDOR_IDENTIFIER MEASUREMENT METHOD <d> = = - image/jpeg image /webp
m ASSET_POINT (AsPt) @ CONDITION_POINT (CPt) OPERATION_POINT (OPt) @ LOCATION_POINT (LPt) NETWORK_ROUTE N AME (AN) LAUNCHER _RECEIVER_IDENTIFIER | | MATERIAL <d> PIPE_BEND_TYPE <d> TAP_METHOD <d> MATERIAL <d> REDUCER _TYPE <d> OUTLET_OUTSIDE_DIAMETER <d> 77 = applicationyjavascript font/woff
- - - VALIDITY TOLERANCE MAN UFACTURER <d> MODEL VERTICAL_ANGLE NOMINAL_WALL_THICKNESS<d> | | SPECIFICATION <d> SPECIFICATION <d> :Ez::/ar‘r:mﬁm fg"‘/“‘ga‘zfozn/thm
\ | SeeAsset_Point SeeAsset_Point = MAXIMUM_PIG_DIAMETER OPERATOR_MANU FACTURER <d> OUTLET_OUTSIDE_DIAMETER <d> TEE_TYPE<d> m Q METER MECHANICAL JOINT A videofmpeg ;pPSac tion/und e excel
A @ POLYLINE (PI) MAXIMUM_PIG_LENGTH OPERATOR_TYPE<d> SPECIFICATION <d> = confects PIPE_LENGTH Verts INSPECTION_POINT_TYPE_CL (2) application/vnd a pple.installer-+xml application/xml
NOMINAL_PRESSURE_RATING OUTSIDE_DIAMETER <d> Valve (s)s erve/deliver VERTICAL_ANGLE Vake(s)s erve/delves BRANCH_CONNECT_ID(AN) | | MECHANICAL_JOINT_TYPE <d> Locates the paint Locates the range applicat{orvvrﬁ-oaS§S-operﬁmun>ent-presentaﬂon apd}catfowndmozillaxukm
FEATURE_G EOMETRY IS_PORTABLE <d> RATING <d> /;n'r;d:;a::"//:evc«[’aorna — Jmeasuesflow ata MAN UFACTURER <d> MAN UFACTURER <d> Of an inspection Of an inspection ::I-Ir-jl:j;e appl:Fat|F>n/vr\d&oaS|§.openddocument.spreadsheet azphcanorﬂzp
FROM_MEASURE TOTAL_LENGTH (R) RESPONSE_TIME branch connection METER_NUMBER NOMINAL_PRESSURE_RATING Direct Assessment Cag:t:r:zg:‘/\/n romsopendoaument et :L;Z?agii
‘ 4 ASSET_POLYLINE (AsPl) ‘ “® CoNDITION_POLYLINE (CPI) 4B OPERATION_POLYLINE (OP) “® LOCATION_POLYLINE (LP)) FROM_NETWORK_ROUTE_ID (AN) TRAP_CLOSURE_TYPE <d> SPECIFICATION <d> METER_STATUS <d> SPECIFICATION <d> INSPECTION LOCATION CROSS REF PHYSICAL_INSPECTION Guided Wave video/3gpp2
FROM_NETWORK_ROUTE_NAME LAUNCHER_RECEIVER_TYPE <d> VALVE_CURRENT_POSITION <d> METER_TYPE <d> - - Ll 1U Verification Dig audio/3gpp2
‘ ‘ SeeAsset_Polyline SeeAsset_Polyline END_SURVEY_COORD_X (AN) TO_MEASURE VALVE_DEFAULT_POSITION <d> SERIAL_NUMBER INSPECTION_RANGE_ID (AN *) L:mmk;n ROV Paint Inspection application/x-7z-compre ssed
END_SURVEY_COORD_Y (AN) TO_NETWORK_ROUTE_ID (AN) VALVE_FUNCTION <d> INSPECTION_POINT_ID (AN*) S 32:223’:5 Unknown 32:?.2:25 Unknown
END_SURVEY C 0<‘3R D_7Z(AN) TO_NETWORK_ROUTE_NAME mtﬁ_}%mi?g; . INSPECTION _TABLE_NAME <d>
)| DERIVED_NETWORK_ROUTE_NAME (AN) _JOIN_TYPE <d> FEATURE_ID (NN) INSPECTION_RANGE_TYPE_CL (2)
‘ ‘ DERIVED_NETWORK_ROUTE_ID (AN) xim_kﬁ:ﬁ;ﬂ PRESSURE <d length repres entation of point location PIPE_SEGMENT INSPECTION_TYPE <d> INSPECTION_TABLE_CL (3)
DERIVED_FROM_MEASURE _MILL_TEST_| <d> Aerial Patrol
R _| _
@ ABSTRACT_REPAIR (ARp) @ EQUIVALENT_PIPE ASSET (EA) comprised PipeSegment Network Route focated on__—| BERIVED_TO_MEASURE VALVE_TYPE <d> PHYSICAL_INSPECTION cs
o ornearty INSPECTION_REASON_CL (3) +more as they are added to PODS | | Class Patrol
VALIDITY_TOLERANCE VALVE_POSITION_CL (2) PBEND_TECHNIQUE CL (3) BC_OUTSIDE_DIA CL (2) ELBOW_MANUFACTURER_CL (3) REDUCER MANUFACTURER CL (3) TEE_MANUFACTURER CL (3) FLANGE TYPE_CL (2) METER TYPE CL (2) MECHINT_TYPE_CL (2) VENT_MATERIAL CL (2)

IS_COATED <d> PIPE_SEGMENT_ID (fk,AN)

SERIAL_NUMBER

POSITION_SOURCE_QL (1)

EDIT_RESPONSE_Q. (1)

Audt, History and Descriibe are data types in the PODS Logical Model and are

‘ LR_BARREL_ORIENTATION_CL (2) H

VALVE_FUNCTION_CL (2)

‘ ‘ VALVE_MATERIAL_CL (2)

‘ ‘ VALVE_SPECIFICATION_CL (2) ‘ ‘

PBEND_TYPE_CL (2) H BC_SPECIFICATION_CL (2) H ELBOW_MATERIAL_CL (2) H

REDUCER MATERIAL_CL (2) ‘ ‘ TEE_MATERIAL_CL (2)

‘ ‘ FALANGE_MANUFACTURER CL (3) H

GW_TYPE CL (2)

Ad-hoc

Direct Assessment

‘ ‘ VENT_NOMINAL_DIAMETER _CL (2) Baseline Inspection

METER_MANUFACTURER _CL (3) ‘ ‘

ELEV_PT_MEASURE_METHOD_CL (2)
EXPOSURE_SPAN_TYPE_CL (2)

Ground Elevation

Exposure Water Elevation Line Survey
Span TOP Elevation ROV
Unknown Unknown Unknown

Verified as Unknown Verified as Unknown

Encroachment Survey
Guided Wave Extent
Inline Inspection (ILI)

Verified as Unknown

Null Geometry — No Location represented by <dt> inthe table descriptiors. Data types can be wsed to define what ‘ Incident Response
HISTORIC_STATE_CL (1) YES_NO_NA CL (1) © Relative — Online — Fixed LRS kind of data an attribute stores. For any of these three, data types, multple attributes Planned Inspection
Coordinate Located " areprovided as the 'type’ LR_MANUFACTURER CL (3) VALVE_FUNCTIONAL_STATUS_CL(2) || VALVE_OPERATOR MANUFACTURER CL(2) VALVE_TYPE_CL (2) BC_TYPE_CL (2) BC_TAP_METHOD_CL (2) ELBOW_NOM_WALL_THK_CL(2) || REDUCER OUTSIDE DIAMETER CL(2) || TEE_NOM_WALL THK CL (2) FLANGE_SPECIFICATION CL (2) METER STATUS_CL (2) GW_LOCATION_METHOD _CL (2) VENT_TYPE CL (2) Report Resporse
Current Yes LRS Located AESE’:“te‘O”:f”E - U_pdjte LRS Regulatory Compliance
Historic No LRS Located with Offset Absolute — Online — Fixed LRS Any Abstract Class defined with 'Green’ shading may be sed to inplement concreate ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Unknown
Unknown Not Ap plicable Unknown Absolute — Offline — Update LRSfor Point A S e e, [ B (A ) o S e e e LR_TRAP_CLOSURE_TYPE_CL (2) VALVE_JOIN_TYPE_CL (2) VALVE_OPERATOR TYPE_CL (2) MISC_FITTING_TYPE_CL (2) BC_MANUFACTURER_CL (3) ELBOW_GRADE_CL (2) ELBOW_SPECIFICATION_CL (2) REDUCER _SPECIFICATION_CL (2) TEE_SPECIFICATION_CL (2) CLOSURE_TYPE_CL (2) MECHINT_MANUFACTURER CL (3) LONG_SEAM_TYPE_CL (2) Verified as Unknown
. . Absolute — Offline — No LRS direct descendents implemented as tables in the physical mode.
Verified as Unknown Unknown Verified as Unknown ‘ LR_TYPE CL(3) ‘ ‘ VALVE_MANUFACTURER_CL (2) ‘ ‘ VALVE_OUTSIDE_DIAMETER CL (2) ‘ ‘ PBEND_FABRICATOR NAME_CL (3) ‘ ‘ BC_NOM_WALL_THK_CL (2) ‘ ‘ ELBOW_OUTSIDE DIA CL (2) ‘ ‘ REDUCER_GRADE_CL (2) ‘ ‘ REDUCER TYPE CL (2) ‘ ‘ TEE_TYPE_CL (2) ‘ ‘ CLOSURE_MANUFACTURER_CL (3) ‘ ‘ MECHINT_SPECIFICATION_CL (2) ‘ ‘ LONG_SEAM_WELD TYPE_CL (2) ‘
Linear Referencing System (LRS) dActivityType *** (1) Asset Polylines APl - ____located on engineering ____ REPAIR_SLEEVE_TYPE_CL (2) REP_SLEEVE_MANUFACTURER CL (2) || PIPE_EQUIV_ASSET_TYPE_CL(2) Asset Common Domains
. . lylines statoning Network Route
Location Model [Optional] Was PODS Route Was PODS Series Create Route
" A ‘ REPAIR_SLEEVE_MATERIAL_CL (2) ‘ ‘ PIPE_GRADE_CL (2) ‘ ‘ OUTSIDE_DIAMETER_CL (2) ‘
El o CALIBRATION_POINT * Calibrate Route
[ @  cenTERUNE * (DCENTERLINESEQUENCE * = Reverse Route
UNIQUE_ID (pk, AN**) Retire Route ‘ ‘ ‘ REPAIR_DEVICE_MATERIAL_CL (2) LONG_SEAM_WELD_TYPE_CL (2) NOMINAL_WALL_THICKNESS_CL (2)
HISTORY <dt> UNIQUE_ID (pk) ‘ v o e e @
| A . . .
AUDIT<dt> CENTERLINE_ID (fk) HISTORY <dt> Reassign Route @ PIPE_LENGTH ARp CASING o Coating | |[2A@  Pipesegment ‘ REPAIR_DEVICE_MAN UFACTURER_CL (3) ‘ ‘ PIPE_MANUFACTURER CL (3) ‘ ‘ PIPE_SPECIFICATION_CL (2) ‘
UNIQUE_ID (AN**) | NETWORK_RO UTE-'fi (NN)(fk) G CONTINUOUS_MEA_NETWORK @ 0 ENGINEERINGESTAINETWORKS! | 5 )7 <q 1> Realign Route BAR_CODE A CASING_LENGTH APPLICATION_COMPANY <d> | | DESIGN_PRESSURE_RATING
FEATURE_GEOMETRY (pl) | | NETWORK_ID (NN)(fk)(enum) stationingbirection FEATURE_G EOMETRY (Pt) DS_WELD_IDENTIFIER IS_INSULATED <d> APPLICATION _LOCATION <d> | | EQUIVALENT ASSET TYPE<d> ‘ REPAIR_DEVICE_TYPE_CL (2) H PIPE_MATERIAL_CL (2) ‘ ‘ NOMINAL_DIAMETER CL (2) ‘
MEASURE dLRSNetworks *** (1) HEAT_NUMBER IS_VENTED <d> APPLICATION_METHOD <d> | | GRADE <d>
NETWORK_ID (NN) <enum> LENGTH_IDENTIFIER MATERIAL <d> COATING_LAYER 1S_CARRIER _PIPE <d> ‘ ‘ CASING_SEAL_TYPE_CL (2) ‘ ‘ PIPE_MILL_LOCATION_CL (2) ‘ ‘ COATING_MATERIAL_CL (3) ‘
ordered NETWORK_ROUTE_ID (NN) Engineering Stationing Network LONG_SEAM_CLOCK_POSITION NOMINAL_WALL_THICKNESS <d>| | COATING_LOCATION <d> IS_PIGGABLE <d> arplied to
hared by POINT_TYPE <d> Continuous Measure Network LONG_SEAM_ORIEN TATION NUMBER_OF_VENTS COATING_TYPE_CL <d> IS_TETHERED <d> and requires ‘ CASING_MATERIAL_CL (2) ‘ ‘ PIPE_ORIGIN_CL (2) ‘ ‘ JOIN_TYPE_CL (2) ‘
S afe geometry SERIES_ORDER ENGINEERIN G_STA_NETWORK LONG_SEAM_TYPE <d> OUTSIDE_DIAMETER <d> DATE_APPLIED JOIN_TYPE <d> o
in network enumerated assigns measure to FORWARD_MEASURE LONG_SEAM_WELD_TYPE <d> @ REPAIR_DEVICE @ REPAIR_SLEEVE | | SEAL_TYPE <d> HEAT_CAPACITY LONG_SEAM_WELD_TYPE <d> ‘ CASING_NOM_WALL THK_CL (2) ‘ ‘ PIPE_SEGMENT_TYPE_CL (2) ‘
vertexon route dReferentMethod ** (1) US_WELD_IDENTIFIER IS_APPLIED_FOR_REPAIR <d> | | MANUFACTURER <d> b = -
dLRSNetworks *** (2) REPAIR_DEVICE_MAN UFACTURER <d> | | IS_PRESSURIZED <d> MATERIAL CL<d> MATERIAL <d > -
REDLINE * assigns measure to XY REPAIR_DEVICE_MATERIAL <d > IS_WELDED_TO_PIPE <d> THICKNESS MILL_LOCATION > ‘ CASING_QUTSIDE_DIA CL (2) ‘ ‘ SMYS CL(2) ‘
Engineerin gStation Network =1 vertex on route Length REPAIR_DEVICE_TYPE <d> PRESSURE_RATING MILL_TEST_PRESSURE
ContinuousMeasureNetwork = 2 UNIQUE_ID (pk, AN***) Stationing connected REPAIR_SLEEVE_MANFUACTURER <d> NOMINAL_DIAMETER <d> ‘ COATING_APPL_COMPANY__CL (3) H PIPE_SPECIFICATION CL (2) ‘
b
AUDIT<dt> The lcation madelis based on the ESRIArcGIS For Pipeline Referencing (APR) bcation modef ENGINEERING_STA_NETWORK ’ REPAIR_SLEEVE_MATERIAL <d> vemedty Equivalent Pipe > | ORIGIN <d>
DESCRIBE <dt> schema. VALVE REPAIR_SLEEVE_TYPE <d> A RIS OUTSIDE_DIAMETER <d> ‘ COATING_APPL_LOCATION_CL (3) ‘ PIPE_REGULATION_TYPE_CL (2)
PIPE_SEGMENT
CALIBRATION_POINT_TYPE_CL(1 STATIONING_DIRECTION_CL (1 HISTORY <dt> ) ) PIPE_SEGMENT_TYPE <d>
| _TYPE_CL(1) i _CL (1) REDLINE_FROM_MEASURE * These tables donot inherit froma PODS 7.0 alstrect chass. Any data types (eg. Desaite, Audt etc.) SMYS <d> ‘ COATING_APPL_METHOD. CL (2) ‘ Requlated Transmission
Begin Route Ascending (with measure) REDLINE_TO_MEASURE DI ) Gl AN (B G AL 8 T sy [P AP s 'Z’jﬂ"';‘;";;" SPECIFICATION <d> Regulated Gathering
End R Descendi i NETWORK_ROUTE_ID (AN *feotre d Regulated Distritution
nd Route escen ding (against measure) _ROUTE_ID (AN) **UNIQUE IDis narmally a rot-nul primary key. It and other attritutes marked with AN are placed conre WALL_THICKNESS <d> ‘ COATING_LOCATION_CL (3) ‘ Not regulated o
Equation ROUTE_NAME inthe Location Model tables for corsistency. These attributes alow null values. REGULATION_TYPE_CL <d> Not Assigred The domains in this group are
Point of Inflection (P1) NETWORK_ID (AN) Unknown used by two or more Asset
Unknown EFFECTIVE DATE *** These dbmains must exist as-is with the raming convertion as-defined in this (@rd the bgical) COATING_TYPE_CL (2) Verified as Unknown tables.
Verified as Un known ACTIVITY 'FYPE <d> madel. These are required as-is by the ESRIAPR software.
Understanding this diagram How to read this diagram Abstract Class Types The following abstract classes can be implemented by any leaf/concrete table: An enumeration (or list of numbers) is used to define the primary key fora given network These fields are not consid ered part of the PODS Lite Core but are shown here as they e features such as gap/overlap and cross layer dependency (cannot have coating with out described as pipecharacteristics in arelated record in the PipeSegment table. A

This diagram shows the schema of the PODS 7.0 data model. The diagramming style
incomporates conceptual and logical model elements.

Each block represents a table. The color coding for the table header indicates what kind of

tableit is or what type of ‘feature’ or ‘geometry’ it represents.

The iconsin the table header further indicate the geometric representation of records in
the table —typically theseare rows (table), points, lines or polygons.

The grey table headers represent the ‘abstract’ classes that the tableinherits attributes
and relations hips from.

Underthe table header is alisting of the attrib utes that are used to describethe rows in
the table.

Tables with Orange table headers represent geod atabase domains or relational database
management system cod e looku p tables. These are used to contain valid value lists for a
field in a table. Domain or code-lookup tables have a ‘CL’ suffix appended to thetable/
domain name.

The connectors between tables (the lines with crows feet at one or both ends) denote a
‘relations hip’ between a primary key in one table to aforeign key field in another table.
These relations hips typically represent a parent-to-child or origin-to-destination
relations hip. These relationships assume that child records can not be presentin the
database without a parent record in the origin table.

This table nomenclature or style is used because it is similar to the style used for
documenting APDM and PODS Spatial Geodatabase models. It is used to maintain

continuity between the old and new models to facilitate model understanding.

Fordomains with the * appended to the title see the ‘NOTES’ section.

used in this diagram.

sites.

Read the textin the box left of this one first.

Understand the legend and what the colors and the symbols mean. It is assumed that the
reader has some knowledge of database terminology, the ESRI Geodatabase and database
terms. The text besidethe legend describes some of the text and labeling conventions

The box in the up per left comer represents the simplest and highest level schema of the
entire data model. The remainder of the boxesbreak the model down into further detail.

.
Understand how the Abstract Classes and the Linear Referencing System (location model) .
work. Abstract classes are building blocks that are used to represent attributes and .
inheritance that are ‘passed’ onto leaf tables. A leaf table in this diagram will be .
implemented as a physical table in the final database. The leaf table will inheritand .
implement all theattributes and relation ships passed onto it from each abstract class it .
inheritsfrom. Abstract classesdesignations are show as aseries of letter codes (onefor
each abstract class type) in grey boxes with triangles and connectors beneath them. All
tablesin the modelinherit from one ormore abstract classes.

The metadata tables are critical to maintain a standard deployment of the schema and the
structure of how dataare stored in the database.

The Pipelines section describe how the pipeline systems are organized as pipelines and
The Assets, Conditions, Locations and Operations sections show tables the describe the

core elements of these units with in the PODS models. All tables in PODS belong to one of
the LRS, Metadata, Pipelines, Assets, Conditions, Location or Operations gro ups.

model.

e Condition (C) -
e location (L) —
.

or inherit from:

Abstract classes are used to simplify the design and documentation of amodel. An
abstract classrepresents a concept that needs to be described or utilized within a logical

Abstract classes are represented by the letters that follow the name of the abstractclass
in the remainderof thelogical modelto indicate that each table describing aelementin
the model has the attributes and relationships defined in and by these abstract classes.

All tables in the PODS model must belong to one of the following abstract class types:
PipelineFeature (*) —a point orlinear feature oreventon or alongthe pipeline
abstractTable (aT) — a table witho ut geometric or geograp hic representation of position
abatractPolygon (aPg) —a record with a polygonal or area demarcating location
abstractPoint (aPt) —a record with a point location not associated with the pipeline
abstractPolyline (aPl) —a record with a linear location not associated with the pipeline
NetworkRoute (NR) — a network route feature designed to hold measure or stationing

Pipeline Features must belongto one of the following abstractclass types:

e Asset (As)—Installed devicesor product containment that require maintenance
The state or condition of installed assets or thepipeline
Denotes a location either marked or understood or recorded
Operation (O)— Aclassification based on assessment or qualification

Assets, Conditions, Locations and Operations must then be implemented as oneof:
e Point (Pt) —a record with a point location on or alonga pipeline
e Polyline(PIl) a record with a linear location on a pipeline

If a table is implemented as a Asset (as) then a PipelineFeatureP oint can also implement

e Equivilant PipeAsset (Eq) — a PipelineFeaturePoint Assset (*/Pt/ As) representing the
point location of linear pipeSegment feature (aka avalve or pipe_bend)

e Describe (D)
e History (H) — From and To Dates marking the time the record changed in the database

e Audit (Au)— The creator and last editor audit information

— Comments, remarks a

editing operations

nd description fields

These attributes describe alltables in the model regardless of what abstract class the table
originates from:
e UniquelD-a unique primary key containinga GUID value
o featureGometry — the field used to store the geometric representation of thefeature

e preserveRelatelD — a field used to preserve relations hips during data migration or data

All tables inherit from acollection of abstract classes. The grey boxes indicate the letter
codes representing the abstract class the table inherits from. For example, the valve table
inheritsfrom D/H/Au/As/*/Pt/Eq or the Describe, History, Audit, Asset, PipelineFeature,
Point and EquivilantPipeAsset abstract classes.

NOTE: How each table in the modelinherits attributes and relationships from one or
more abstract classes (represented by the grey boxes). Attributes ending with the suffix ID .
areprimary key or foreign key relationship values. The <d>after the attribute indicates
that the attribute is validated by a geodatabase domain ora code-lookup table.

Linear Reference System (LRS) Location Model
Linear Referencing Systems (LRS) tablesdescribe how networks of M-Aware polyline
routes are organized and managed for the purpose of locating ‘elements’ on or along a
pipeline using a ‘measured’ distance along theroute from thestartof theroute. The tem
route in this instance is not the old PODS route but ratheris the definition of a ‘ESRI' M-
Aware Polyline Route. Each vertex of the polylinefeature has a XYZM value denoting the
geograp hic position of the vertex and the measured distance alongthe route from the
start of the route. Routes can bejoined end to end to form a connected network of lines.

these are stored in the LRSNetwork. The description of the main tables is listed below:

Calibration Points are stand-alone point geometries containing measure values thatare
used to ‘calibrate’ or ‘set’ the measure for any given route. Each calibration point
belongs to asingle ‘route’ in asingle ‘network’. Store the information for equation
points in CalibrationP oint.

Centerline stores the polylines that are linked together to form a network regardless of
what network the polyline geometries belong to. Where multipleroutes from
different networks share common geometry with routes from another network
then only one centerlinefeature is present.

CenterlineSequence is a table storing the sequence of routes in a given network.

ContinuousMeasureNetwork are M-Aware Polyline features representing the ‘routes’ in
the previousP ODS models (6.0 or earlier). These can be formed together end-to-
end pointin a network but for purposesof modeling pipelines these are considered
‘stand’ alone features where ‘events’ do not cross from oneto the other.

EngineeringStation Network represent a different network where each route comprises
a section of the ‘continuous’ measure network.

Redline represent ‘annotations’ or ad-hoc notes which include graphical rep resentation
used to help define or guide editing tasks.

The LRS tables defined in the location model are based on the ESRIArcGIS for Pipeline
Referencing (APR) Location Model tables. If linear referencing (continuous measure
or engineering stationing) are not used to locate features along pipeline routes —
these tables do not need to be POPULATED. Implementing LRS within PODS Next
Gen does not require adoptionor use of the ESRIAPR so ftware tools. However,
PODS next Gen has been designed to work seamlessly with APR if needed.

Derived Network Measure Fields - The italicized fields inside the dashed boxes
represent ContinuousMeasureN etwork measure values can be derived from the
cumulative total of the stationing of the EngineeringStationNetwork route
features.

could be added during the creation of the APR networks usingthe ESRI ArcG IS for Pipeline
Referencing network creation process.

NOTE: PODS 6.0 and ealier to PODS 7.0

The ContinuousMeasureNetwo rk replace the previous PODS Routes. Thesefeatures
contain measure values alongthe route in a continuous and un-interupted state.The
Engineering Statio nNetwork replace the previous PODS Series. Thes e feature contain
station values along each route. But the sum of the engineering series stationing
connected end-to-end form the measure values of the parent
‘ContinuousMeasureNetwork’ feature. Routes are the parents to Series. PODS NextGen
provides an explicit foreign-key relations hip from Contin uousMeasure to
EngineeringStation Network. This relation ship exists in the APR software between
‘continuous’ and ‘engineering’ network but does not exist as a relationship in the model.

Fora pipeline system utilizing linear referencing to locate features. Each physical Pipeline
in the model has one Contin uousMeasureNetwork route per pipeline. Each physical
Pipeline many have one or more EngineeringStationNetwork routes. Each
ContinuousMeasure route should be comprised of one or more EngineeringStation routes
connected to each other in sequence, end point to end point. Allroutes in either table
may have negative measure values.

MetaData

Metadata tables are used to describe generic non-spatial elements and to capture or
codify rules about the structure and content of the model. Metadata is comprised of the
following threegroups:

e TableMetadata — Describes the structureand content of tables, modules, and layers in
the model. Modules can be added to the ‘base’” model (as shown here), tables
store information about ‘things’ on or along thepipeline. TableMetadata ako
describesthe rules on if geometric features are required forthe table. Layers are
used to sub-typetables into groups of datawithin atable but also define rules for

pipe, cannot have gaps in active pipes, what is internal and external coatingetc.).
These section also describes business rules and units of measure and how domains
and code-look up tables are organized and used in the model.

ModelMetad ata —Describes the mod el version and the reference modes (if any) used in
the data model. ReferenceMode describes allthe ‘route networks’ or ‘measure/
stationing’ systems within the model.

DocumentationMetadata — Allows the user to capture links to documents (and the
spatial position/ boundary of those documents) and describe activities that occur
on or along thepipeline. Allowsthe user to capture notes or make comments
about any record in the model.

A Note about Notes: Notes are ageneric container for comments and ad ditional notes
describing any ‘element’ in the model. Notes replaces routing, sheet, and field
notes and can be placed as a ‘online’ point, or can be used as a generic note about
some ‘element’ without a spatial position by keeping the SHAPE or GEOMETRY
attribute NULL.

The metadata tables are the key to managing data within a PODS 7.0 data model using a
consistent, standard and documented approach.

Assets

Assetsrepresent the installed compon entsthat compris e the pressurized prod uct
containment and transportation aspect of the pipeline. Assets may not contain prod uct
but areinstalled and by virtue of being installed they require regular maintenance and
inspection. Assets exist as real-world features and are almost always represented as points
or polylineson or alongthe pipeline routes. Thestructural and functional integrity of
assets degrade over time, and therefore ‘Conditions’ areused to measure the ‘state’ of an
asset over time. Two important assets are Valve and PipeSegment. Valves are used to
moderate or constrain flow. Avalve is a equivalent pipe asset meaning that a valveis
represented asa pointon the map (from the valve table) but will also have alength that is

PipeSegment represents a continuous section of pipe. PipeSegments are a larger master
segment comprised of many lengths or joints of pipe that share common attributes (as
shown on the left). A PipeSegment can also represent the length and pipe characteristics
of a point feature such as a valve orother pointfitting (bend, meter, reducer etc.) as
shown in the ‘Asset’ section of the Conceptual Model (far left). The relationship between
point and line is defined as a ‘detail. The attributes of both Valve and Pipe describe the
physical aspects rather than ‘conditional’ or ‘operational’ aspects. These are described by
overlin ‘Condition’ features.

Conditions

Conditions representthe ‘state’ or ‘condition’ of the pipeline. Conditions also represent
the results of an activity such as an inspection (such as inline inspection, aclose interval
survey or a pipe expos ure/bell hole inspection). Conditions represent the current ‘state’ of
the pipeline and record previous or historical states of the pipeline as the conditions
change over time. Conditions arediscovered or meas ured as a result of an ‘Activity, such
as an inspection, thatis performed on or along the pipeline. Activities are described in the
DocumentMetadata section of the model.

Operations

Operations are a classification of a part of the pipeline system based on need for
organization or as the result of analysis of the pipeline and the surrounding geograp hy.
Operating areas, operating pressure, high consequence areas and Class Location are forms
of classification or organization of the pipeline. Operations do not reflect the ‘state’ of the
pipeline rather reflect how the pipelineis organized or classified either manually or by
virtue of the geograp hy surrounding the pipeline or the operating limitations of the
pipeline.

Locations

Locations are things that areused to ‘denote’ the location of something on oralongthe
pipeline. Locations are typically used as reference points to find other features on or along
the pipeline. Crossings and monuments represent locations along a pipeline. Crossings are
points where cultural or physical geographic features intersect the pipeline. Monuments

NOTES:

The three domains dLRSNetworks, dReferentMethod, and dActivityType are not named using the
PODS Standard <DomainN ame>CL nomenclature. These domains are required by ESRI
Geodatabase to beimplemented as-is. If they are not present in the model then, the ESRI APR
software will create them in the Geodatabase when the APR software is installed and configured.

areused to locate inspections or serve as calibration or reference points for inspections.
Aerial markers or above ground markers forinline inspections are forms of locations.

While conceptually these may be considered assets becausethey are installed; their
primary purpose is to locate the pipeline.Crossings shows the use of aspecific abstract
class within a organizational portion of the data model. The other example of this is repair
in the Assets group. The crossingabstract class actsas a superclass for other crossing
tables. Theattributes described in this object are immediately inherited by the objects

The poster is designed to be read starting with the

text boxes along the

bottom of the diagram, then from the upper left, downwards and then
from the upper right and downwards.

beneath. The child objects have theword ‘Crossing’ prefixed to the object nameto denote
this relationship. The construct of super-class and sub-class is used here to avoid
duplicating super-class attributes in each sub-class object.

Domains and Code Look-up Tables

Domains (ESRI Geodatabase) and Code Look-up tables (CLUTs) provide a standard set of
values for an attribute in a table. When a user adds a record to atable or modifies a value
in the attribute referenced by a domain; thelist of valuesthat should be stored in the

Version 7.0.1 — January 2021

© PODS Association 201!
www.pods.org

9

attribute are stored in thedomain or codelook-up table. The TableMetadata section of
the model has four tables that des cribe domains and CLUTSs including a descriptor of the
type of domain. Within PODS 7.0 there are three typesof domains or CLUT’s, type 1 or
Enumeration, type 2 or ‘PODS Managed’, or type 3, ‘Unmanaged’. Enumeration domains
cannot have thevalues in thedomain modified or extended. The values in these domains
have significance to thelogic of the PODS 7.0 model. PODS Managed domains are a
standard set of values for the given domain that can be deleted, modified or extended.
The PODS organization will work towards providing standard lists of domain values for
these domains to suit particular operatinglocations and product types.Offshore and
onshore pipelines will have different domain values, as will North American and Europe.
Oil pipelines will have different domain values for common field s than will Gas pipelines.
Unmanaged domains areind ependent of location, region or productand can be modified
as needed.

EditResponseCL

The EditRespon seCL domain contains critical information for determining how arecord in

a table thatinherits from PipelineFeature reacts when thefeature location is altered or

the underlying network route feature that the feature is associated is altered or moved.

The values for this domain are listed below:

* Null Geometry — No Location - No location, no response to CL move.

e Relative — Online — Fixed LRS - Movethe eventon theline, do not update the measure

e Absolute — Online — Update LRS - Do not move the event on the line, update the
measure

Absolute — Online — Fixed LRS - Do not move the event on the line, do not updatethe
measure

Absolute — Offline — Upd ate LRS for Point - Do not move the event in space, update the
measure within validityTolerance (pointonly)

* Absolute — Offline — No LRS - Do not move the event in space, no LRS

These values determine how a feature or ‘event’ on or along apipeline are located and
updated in the event of a change in location or measure of a related pipeline network
route. Itis important to see how coordinate position and measure position interact with
each other and yet, neither or potentially required. Itis also important to note thata
record in a table inheriting from PipelineFeature does notrequire a GEOMETRY valueat
all.

Design Notes

This poster comprises both aconceptual and logical model design notes. The poster isdesigned to
be read from up per left, downwards and the from upper right and downwards. For the designer it
is difficult to perform and document a conceptual model and logical design with out reverting back
to theterms ‘tables’ and ‘attributes’ and ‘relations hips’. In some cases, the d esign is best

explined in these terms.

The principles for design were to utilize what worked in previous PODS models including the
relational and spatial model. The design uses existing patterns if they still make sense or there

wasnota better way. Every attempt was made to removeany eleme

nt that was not necessary, to

keep things simple, and to use common ‘pipeline’ terms rather than data modeler terminology.
Every attempt wasmade to keep the abstract classes as straight forward as possible.

At this stage of the design no decision about feature, table, attribute

‘SourceCL’ information has

been finalized. Part of ‘SourceCL’ constructis covered in the PipelineFeature abstract class. The
final decision has not been made regarding this. Domains and Cod e-Lookup tables are consid ered

to be synonymouswith each other containing, at a minimum, acode
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and description value.
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