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1 ABBREVIATIONS

Term Explanation

CDD Common Data Dictionary

DISC Digitalization Industrialization Standardization Collaboration
DEXPI Data Exchange in the Process Industry
ENUM Enumeration

IEC International Electrotechnical Commission
IMF Information Management Framework
PCA POSC Caesar Association

RDL Reference Data Library

SFP Snghvit Future Project

SME Subject Matter Expert

UoM Unit of Measure

PFD Process Flow Diagram

UFD Utility Flow Diagram
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3 INTRODUCTION

DISC—a collaboration between Equinor, Aibel, Aker BP ASA, Aker Solutions and PCA (Posc Caesar Association)
to foster a common digital language for Contractors and Operators.

Within the context of DISC and Equinor’s SPINE project Draga is tasked with delivering IMF Type definitions to
PCA and a documented process for this work. The initial IMF Types to be delivered are based on the datasheet
requirements of the Snghvit Future Project (SFP) and represent the building blocks of the digital datasheet
requirements for handover. The scope of the project was then extended to cover additional datasheets based
on the needs of the Ygdrasil project.

Making the datasheets digital will enable new ways of working and simplify workflows and data handover. It
will also pave the way for new ways to display the data, quality assure the data, and report.

The datasheets can be regarded as “containers” of data which are filled as “snapshots” of the sender’s data
and can represents information from different aspects of the engineering element(s). The project resolves to
capture, categorize and uniquely identify the data points within these “containers” using the IMF structures
and definitions and standard reference library identifiers.

4 DOCUMENT SUMMARY

The objective of this project is to utilize the scoped datasheets as a foundation for defining basic IMF Types.
When modeled together, these IMF Types represent the complete information requirements of the datasheets
in a standardized digital format. Each defined IMF Type, along with valid RDL references for its attributes, is
provided to and made available through PCA.

According to the Information Modeling Framework (IMF) Manual v2.1, an IMF Type serves as a library resource
and starting point for creating Facility Asset Information Model objects. Types are defined within the scope of
an IMF Aspect, representing distinct perspectives of a data artifact. When combined across various aspects and
linked to their respective RDL references, IMF Types offer a comprehensive digital representation of the
Facility Asset, enabling a new, standardized approach to transferring information about an industrial plant or
its components.

The IMF Manual v2.1 further specifies that IMF Types can be constructed using elements such as blocks,
related terminals, and connectors within a single aspect.

This document outlines the workflow and decision-making process employed by Draga to define these basic
IMF Types. It describes how datasheets are systematically deconstructed into IMF Aspect blocks, terminals,
and connectors. Additionally, the document addresses the challenges encountered during the conversion of
datasheets to the IMF model and details the strategies Draga has implemented to resolve or manage these
issues.

All work has been completed using standards and reference libraries relative to their content as of January
2024, except where specifically requested by the project.

For a summary of the key challenges and recommendations, refer to Appendix C: Project Findings /
Recommendations



https://no.linkedin.com/company/equinor?trk=public_post-text
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5 ENGINEERING DATASHEETS

The following table lists the JIP33 and NORSOK datasheets within the scope of this project.

Discipline Equipment type 2?:5::::3 NORSOK datasheet
Instrument / Process PRESSURE / DIFF. PRESSURE INSTRUMENT ELECTRIC S-718 P01/ PR5
BLOCK/ACTURATOR (ON-OFF) VALVE
Instrument / Process (pneumatic, hydraulic, electrical) S-707 V01l /PR1
TEMPERATURE INSTRUMENT ELECTRIC
Instrument / Process (Temperature instrument incl. thermowell and clamp-on) S-718 T01/T02 / PR5
Instrument / Process CONTROL/CHOKE VALVE S-729 V02 / PR2
SAFETY / RELIEF VALVE (Pressure and Safety valve & Rupture
Instrument / Process disc) S-730 V03/V05 / PR3/PR7
Instrument / Process SOLENOID / PNEUMATIC / HYDRAULIC PILOT VALVE V04 / NA
Instrument / Process LEVEL INSTRUMENT ULTRASONIC / MICROWAVE S-718 L02 / PR6
Instrument / Process THERMOWELL S-718 TO1/PR4
Mechanical / Process Centrifugal pump S-615 RDS-001
Electrical Emergency generator EDS-002
Instrument / Process Ultrasonic flow meter S-718 FO2 / PR4
Instrument / Process VARIABLE AREA FLOW METER S-718 FO4 / PR4
Instrument / Process MASS FLOW METER S-718 FO5 / PR4
Instrument / Process ORIFICE PLATES AND FLANGES S-718 FO7 / PR4
Instrument / Process LEVEL GLASS/GAUGE S-718 LO5 / PR6
Electrical LV Motor S-703 / S-704 EDS-004
Instrument / Process VENTURI FLOW ELEMENT S-718 FO8 / PR4
Instrument / Process RUPTURE / BURSTING DISC S-718 V05 / PR3
Instrument / Process LEVEL INSTRUMENT MAGNETIC S-718 LO1/PR6
Instrument / Process LEVEL INSTRUMENT DISPLACER / FLOAT S-718 LO3 / PR6
Electrical Power transformer S-720 EDS-007
Mechanical / Process Heat Exchanger n/a RDS-019
Instrument / Process MAGNETIC FLOW METER S-718 FO3 / PR4
Instrument / Process LEVEL INSTRUMENT NUCLEONIC S-718 LO7 / PR6
Instrument / Process FIRE AND GAS DETECTOR S-718 S01/NA
Instrument / Process LEVEL INSTRUMENT CAPACITIVE / CONDUCTIVE S-718 L04 / PR6
Instrument / Process PRESSURE / DIFF. PRESSURE INDICATOR S-718 P02 / PR5
Instrument / Process LEVEL SWITCH VIBRATING FORK S-718 LO6 / PR6
Instrument / Process TEMPERATURE INDICATOR S-718 TO3 / PR5
lastrument/ Process- MISCELLANEQUSINSTRUMENTS X0/ NA
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Instrument / Process TURBINE AND POSITIVE DISPLACEMENT FLOW METER S-718 FO1/PR4
Instrument / Process AVERAGING PITOT TUBE S-718 FO6 / PR4
Instrument / Process VORTEX FLOWMETER S-718 FO9 / PR4

Table 1: Datasheets in scope

Note: NORSOK datasheet X01 — MISCELLANEOUS INSTRUMENTS is no longer part of the scope. This datasheet
does not refer to a specific type.

6 IMF ASSIGNMENT PROJECT FUNDAMENTALS

The following sections outline fundamental decisions made within the project during the early stages of the

assignment work. These decisions helped provide structure to the work in progress, closed perceived gaps, and

aligned IMF with existing standards such as the DEXPI Process.

6.1. IMF ASPECTS

The IMF Manual Version 2.1 defines four aspect definitions Function, Product, Installed and Location with the

following definitions (Ref [1]):

e The Function Aspect (yellow) is to specify the intended activity, e.g., the information about activity,

performance, and function about a pump.

e The Product Aspect (cyan) is to specify the intended solution of a set of physical artefacts to perform the

activity, e.g., the information about the physical artefacts of the pump.

e The Location Aspect (magenta) is to specify the geometrical and positional information of the intended

solution, e.g., the size and shape of the specified pump.

e The Installed Aspect (dark blue) is to describe information about the actual solution, e.g., the serial number,

run hours, and status of an actual pump installed in a plant.

During the initial stages of the DISC IMF Datasheet project, it was identified that the predefined aspects did not
allow for the separate capture of both the plant design value and the vendor's response to the requirement.
This limitation meant that any digital representation or tool configuration of these attributes resulted in the
vendor's response overwriting the original plant design value.
To address this challenge, a new aspect called "Plant" was introduced, with the following definitions to
differentiate between the "Plant" and "Product" aspects:

e Plant Aspect (green): Represents the intended plant design to support the desired activity. This

includes information about the design of physical artifacts based on project-specific requirements and

practices.

e Product Aspect (cyan): Represents the intended solution for a set of physical artifacts to perform the

activity and fulfil the plant design. This is the vendor-provided information about the physical artifacts,

such as a pump.

The purpose of the new Plant Aspect is to ensure there is a clear placeholder for both the plant design value
and the vendor's response. This approach captures, at any given time, both the as-designed requirements and
the product's suitability to meet those requirements. It is envisioned that typical management of change
functionality will be used to document changes and decisions, ensuring traceability and accuracy in capturing
updates during the project design phase and as-building.
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6.2. USE OF STANDARD CLASSIFICATION SCHEMAS AND IMF ELEMENTS

From the initial work on the DISC IMF Datasheet project, Draga determined that IMF elements should be
identified using a classification hierarchy system. This approach provided structure to the project, particularly
in defining and understanding the scope of the IMF blocks.

While the IMF Manual Version 2.1 mentions support for classification schemas for IMF Types and provides
some examples of classification type definitions, it does not include comprehensive guidance on classification
hierarchies. Therefore, it was decided to adopt existing, recognized standards from the process industry, as
well as from electrical, electronic, and information technologies where possible. Specifically, DEXPI (Process
and Plant) and IEC were chosen as references, as both offer well-defined classification hierarchies that can
generally serve as a foundation for block type definitions within the project.

As a rule, we use the DEXPI and IEC classification types as follows:

6.2.1. ASPECT BLOCKS

e Function aspect blocks naming and general definition shall be selected from the list of Process Steps
within the DEXPI Process Specification [2]

e Plant/Product/Installed aspect blocks naming and general definition shall be selected from:

o |IEC CDD for Instrumentation, Electric, Electronic & ElectricalMechanical Components (incl.

control valve)

o DEXPI standard conceptual model for taxonomy for Piping (inline elements ex.
actuated/control valve) & Equipment (incl. motor) (Ref: [3])

** Block elements without direct alignment with IEC CDD or DEXPI taxonomy are grouped more generally

based on the datasheet types.
No standardized classification system has been applied to the Location aspect as the project is not aware of
any standards that can be used to provide type naming and definitions.
e The following Location aspect block definitions have been used to allow for collection of attributes:
o Process Area: attributes defining the project area/location codes.

o Safety-Related Area: logical area defining specific safety requirements relevant for a specified
physical space.

o Environment Condition Area: logical area defining environment condition requirements
relevant for a specified physical space.

Refer to section Appendix A: Project Classification Definitions for the full list currently in use.

6.2.2. ASPECT CONNECTORS

The IMF Manual v2.1 does not provide comprehensive guidance on when or how connectors should be used.
As a response to this, the project introduced a single Function Aspect connector,
“MaterialPort(Stream)_Connector,” as a trial approach to align with the DEXPI Process Specification [2] for
process connection types, in this case the DEXPI Process Flow Class ‘Stream’.

No IMF connectors were identified within the Plant, Product, or Installed aspects. However, it may be
beneficial to use these IMF Types as containers for attributes directly related to the media, energy, or
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information being conveyed between elements. For further details, refer to Error! Reference source not
found..

6.2.3. ASPECT TERMINALS

e  Function aspect terminal naming and general definition shall be selected from the DEXPI Process
Specification [2]Port types: Material Port, Information Port and Energy Port (Electrical Energy Port,
Thermal Energy Port and Mechanical Energy Port)

e Plant/Product/Installed aspect terminals:

Initially the terminals for the Plant/Product/Installed aspects where given a definition based on the
functional terminals i.e. Information Port -> Information Transfer (Plant/Product aspect) / Information
Connection (Installed Aspect). We then saw the need to use IMF Terminals in Plant/Product/Installed
as a way of capturing the physical interface between elements and the flow of
media/energy/information between them. This was particularly relevant when referring to cabled
connections, given that they can be used to transfer energy and information. Consequently, we
adopted the use of following terminal element definitions:

o CableConnection
= Includes electrical energy and information transfer connection interfaces.
Please refer to: C.6 IMF Terminal Element for additional findings related to
CableConnection terminal type.
o MediaFlowConnection

* Includes media flow transfer and connection interfaces for processing medium (direct
or indirect) as well as auxiliary process mediums such as hydraulic fluid, cooling
medium and instrument air.

o MechanicalEnergyConnection

= Includes mechanical energy transfer and connection interfaces.

6.2.4. IMF ATTRIBUTES

The IMF Attributes created by this project are based on the ‘normalization’ of the attribute datasheet
references (Ref: 7.1.8) and have no references towards a classification hierarchy. Rather attribute names were
generally based on converting the labels shown on the datasheet uppercase and words were delimited with
underscore allowing us to more easily sort and search. Names were then changed to aid in readability and/or
provide a better connection to the underlying RDL reference names.

We have worked to ensure that all attributes have been given a relevant RDL reference whereby the reference
together with context of the block or terminal (and terminal direction) that refer to it provides enough
information on what information is required.

The aim was to use a single CFIHOS, PCA, and IEC CDD reference (in that order), along with any qualifiers as
much as possible, and then resort to providing our own reference codes and descriptions where this was not
possible.
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E.g. Temperature Transmitter Housing Dimension

Normalized to ‘HEIGHT', ‘LENGTH’, "‘WIDTH' attributes

a) Associated with block ‘Instrument Housing' [RDL:
http://staging3.data.posccaesar.org/rdi/RDS431099)
b) Abstracted Semantic IDs are then:
i.  HEIGHT (RDL: 0112/2///61987#ABAS74#007)
ii. LENGTH (RDL: 0112/2///61987#ABAG40#007)
iii. WIDTH (RDL: 0112/2///61987#ABA573#007)
c] ‘Instrument Housing' is then defined with a PartOf relationship to the

‘Temperature Transmitter
1: Example of normalization breakdown

With the over 6000 datasheet attribute references we were not always able to create IMF Attributes using the
approach above. As a result, we made several decisions, documented below, that allowed us to manage these
‘special’ attributes.

Our work identified the following attribute ‘types’:

6.2.4.1 Case Types

These are attributes where the value to be entered depends on an engineering design scenario, such as
process case or electrical load profile. For such attributes, it is necessary to identify the design parameter(s)
used to determine the final value. For these attributes we have included a special attribute
CASE_DESCRIPTION. This attribute captures the design scenario that shall be applied to the dependent
attributes.

Examples of these attributes can be found within the Function aspect IMF Connector element,
MaterialPort(Stream)_Connector, such as Temperature and Pressure. The IMF deliverable for this element
includes the attribute CASE_DESCRIPTION, which aims to demonstrate that certain attributes within the
element are linked to the named process case.

The concept of ‘Case’ can also be applied to the Plant block element Rotational AC Motor, where several
attributes depend on the percentage of rated voltage or the percentage of load applied.

These are attributes where the value to be entered is dependent on the engineering design scenario such
as with process cases and electrical load profiles. With such attributes we need a way of identifying the
design parameter(s) used to provide the final value. It is suggested to use a new IMF element ‘the design
case/profile’ that can be related to those attributes to provide the design basis for which they are
relevant.

Examples of these are found within the Function aspect IMF Connector element
MaterialPort(Stream)_Connector e.g. Temperature & Pressure

The IMF deliverable for this element includes the attribute ‘CASE_DESCRIPTION’ in an effort to
demonstrate that some of the attributes within the element are linked to the named process case.
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The concept of ‘Case’ could also be applied to the Plant block element ‘Rotational AC Motor’ where there
are a number of attributes that are dependent on the % rated voltage or % load applied.

6.2.4.2 UoM ‘Independent’ Reusable Attributes

Within the Instrumentation discipline we found a number of attributes that addressed the same type of
required value but would have a different UoM type depending on the type of instrument e.g. calibration
range maximum is a common attribute that is found on many of the instrument datasheets and has a
different UoM dependant on the type of instrument.

For these cases we chose not to create unique attributes for each UoM type as this could result in tens of
different attributes. Rather we chose to create a separate attribute that could be ‘linked’ and used
together with the base attribute to provide the UoM type requirement information.

Example: CALIBRATION_RANGE_MAXIMUM & CALIBRATION_RANGE_MINIMUM have a related UoM type
attribute CALIBRATION_RANGE_UOM.
6.2.4.3 Parent / Child RDL References

There were many attributes where no single RDL reference could be found to describe the attribute, but
where a combination of two RDL references used together could provide the correct definition.

In this case rather than creating a new Draga reference code and description we used the concept of a
Parent and Child reference. From our work we can see that many of the Parent references can be
discarded by instead creating a new IMF block to represent the parent and then assigning the attribute to
the newly created block. This break-down to sub-blocks was not completed in the project as it would have
resulted in many small IMF blocks with only 1-2 attributes.

Examples of Combined RDL Definitions
Centrifugal Pump: WEAR_RINGS_MATERIAL

Parent PCA RDL: WEAR RING —PCA RDL2

Child PCA RDL: MATERIAL OF CONSTRUCTION —PCA RDL2

Induction Motor: HEATING_TIME_CONSTANT

Parent PCA RDL: HEATING —PCA RDL2

Child PCA RDL: TIME CONSTANT —PCA RDL2

6.2.4.4 Required / Count Type Attributes

Many attributes from the datasheets were placeholders to identify the need for other items and the
count of those items. This is an understandable part of a document centric process for gathering
requirements for an engineering project However, with the use of modelling of the IMF types these
attributes would not be required as it would be evident through the modelled relationships.

We were regardless required to manage these attributes and have used the Parent/Child reference
functionality to identify these using the child reference REQUIREMENT or COUNT.

Examples:



https://staging3.data.posccaesar.org/rdl/RDS417554
https://staging3.data.posccaesar.org/rdl/RDS2220046
https://staging3.data.posccaesar.org/rdl/RDS9666872
https://staging3.data.posccaesar.org/rdl/RDS387044
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AC Generator: VIBRATION_DETECTORS_COUNT

Parent PCA RDL: VIBRATION DETECTOR —PCA RDL2

Child PCD RDL: COUNT —PCA RDL2

AC Generator: VIBRATION_DETECTOR_REQUIRED

Parent PCA RDL: VIBRATION DETECTOR —PCA RDL2

Child PCD RDL: REQUIREMENT —PCA RDL2

6.2.4.5 Enumeration Type Attributes

Many attributes identified on the datasheets, particularly the JIP33 datasheets are specified along with a
list of valid options. We found during our work that in many cases the list of options varied across the
different datasheets for the same base attribute, or that there was overlap of list option across attributes.
This was particularly prevalent with the location/environment type attributes.

Rather than try to identify and create IMF attributes for each combination of list options we worked to
identify the ‘meaning’ of the attribute, what requirement it was addressing. We then found a RDL
reference(s) that matched most closely the list of options. It would then be an expectation that as
additional options were required that they could then be added to the referenced list.

In some cases it may also be necessary to introduce a related attribute that would indicate the standard
being used to provide the option list as in the case of Hazardous classification systems.

6.2.4.6 Functional Class Attribute

Where we have broken down an engineering element into smaller reusable blocks, we found that it was
necessary to introduce a special attribute ‘FUNCTIONAL_CLASS’ which would be used during modelling to
provide additional information on the type or specific element function the block has been instantiated
for.

Example:

In the case of the Dry Type Power Transformer we have collected the attributes regarding transformer
windings into the Block ‘Transformer Winding’. When we look at Transformers they must have at least 2
windings, a primary winding and a secondary winding. The FUNCTIONAL_CLASS attribute assigned to the
Transformer Winding block would be used to identify whether the instantiated block was either Primary
or Secondary.

6.2.5. INHERITANCE

The initial project concept involved leveraging classification hierarchies from established standards to enable
attribute inheritance from generic types to more specialized types. For example, generic pump attributes
would be assigned to the "Pump" type, which would then be inherited by the more specialized "Centrifugal

Pump" type through a subtype relationship.

However, due to a lack of clear guidance on type classifications and the constraints of project timelines, this
approach was not pursued further.



https://staging3.data.posccaesar.org/rdl/RDS850769
https://staging3.data.posccaesar.org/rdl/RDS370034
https://staging3.data.posccaesar.org/rdl/RDS850769
https://staging3.data.posccaesar.org/rdl/RDS2224730
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7 DIGITALIZATION PROCESS

7.1. HIGH-LEVEL WORKFLOW

The high-level workflow depicts the general process for the IMF digitalization of datasheets used within the
DISC IMF Datasheet project. The focus of the process was on identifying the aspect blocks that described the
activity to be fulfilled and the plant design and product element(s) that would fulfill the activity. This allowed
the SMEs to focus on ensuring that both the normalization and identification of attributes, using reference
data libraries, were contextualized within the definition of these pre-identified blocks. The pre-identification of
blocks prior to normalization and the provision of RDL references was key to ensuring focus on the engineering
objects being defined within the scope of the datasheet(s).

Start: For each

Datasheet

®Assucwale Function

Block: activity to be
fuffilled by datashest
elements

!

Associate Function
Terminals/Connectors
to Block

Associate Plant block
defining main element
types to datasheet

I

Associate Plant
Terminals/Connectors
to Block

® Associate Plant

document block for
document related
attributes 1o datasheet

0,

Associate Plant block

- defining main element

types to datasheet

I
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Terminals/Connectors
o Block

Asspriate Plant block
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-

8
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from datasheet.
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Assign ‘Mormalized”
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7| across datasheets.

End:
Export IMF Types

Figure 2: High level DISC IMF Datasheet project workflow.

The following sections describe the numbered steps in more detail.

Note: In the sections below, the term Normalized attribute refers to an attribute record in the database that
had its own unique semantic ID(s). Each of these Normalized attributes had a consistent meaning across the

blocks, terminals, or connectors to which it was assigned, within the context of the associated IMF element.

7.1.1. STEP1

Referring to the DEXPI Process Specification [2], the Process Step that described the activity to be fulfilled by
the datasheet was identified. The corresponding block with the same name was then located in the list of

available blocks within the internal tool (Ref: Draga IMF Element Manager.) and associated with the datasheet.
If the name did not exist in the list, it was added by the tool administrator. The administrator was also

responsible for assigning an RDL reference to the block.
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7.1.2. STEP2

Referring to the DEXPI Process Specification [2], the interface reference points (in/fout)—whether material,
energy, or information—that could be assigned to the activity being described and were supported or required
by the datasheet element(s) were identified. The name of the DEXPI Process port type reference was then
found within the list of terminal names for the functional aspect. The terminal was linked to the block from
Step1 as the input and/or output of the block as required.

In this step, not only were the interface points (Terminals) defined, but also the IMF element that captured
information about the ‘state’ of the exchange between blocks (Connectors). Again, referring to the DEXPI
Process Specification [2], the Process Connector (which this project correlated with the concept of an IMF
Connector) that best defined the exchange type out of the IMF Terminal was identified. The name of the
Process Connector was located in the list of available IMF Connector types and associated with the appropriate
terminal.

7.1.3. STEP3

The main engineering element(s) in the datasheet were identified. These were elements that are typically
tagged or were main sub-components referenced in separate categories within the datasheet.

Cable, Pipe, or Auxiliary Line blocks were included where there was a need to capture specific details regarding
the connected conduit.

It is important to note that, within this step, consideration was given to:
e Ensuring IMF block assignment consistency with previously completed datasheets

e Ensuring IMF block assignment consistency with all variants of the engineering element(s) defined in the
database

Focus on consistency was particularly important when working with the instrumentation datasheets. The
following table uses images from Krohne.com website to demonstrate some of the challenges with variants of
just one type of flowmeter.

Blocks used to describe an ultrasonic flow meter were defined to ensure that they could be modelled
together to support:
e in-line and clamp-on types
e external and internal sensing elements (transducers)
o sensing elements (transducers) with and without their own housing

o sensing elements (transducers) with and without individual signal connections.

Ultrasonic flowmeter (clamp-
on)
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Ultrasonic flowmeter (external Ultrasonic flowmeter (internal
transducer housing) transducers)

3: Example showing Ultrasonic Flowmeter variants and some considerations taken when creating the blocks/terminals.

7.1.4. STEP4

The physical connection points for each of the blocks defined in Step3 were identified from the list of terminals
provided by the project. The assigned terminals needed to support all variations of the engineering element
(Refer to the example above).

The DISC IMF Project extended the use of Plant/Product/Installed terminals to include attributes related to the
physical connection objects — e.g. flange/nozzle/cable gland. Using this approach we believe will allow for
digital validation of interface requirements, such as matching flange facing type, material type, and cable gland
connection type.

It was important to note that the terminals assigned to blocks in this step might or might not be relevant for all
variants of the engineering element type.

7.1.5. STEPS

The Plant aspect ‘Document’ block was related to the datasheet to capture document-related attributes when
required.

7.1.6. STEP6

The Location block elements relevant to the datasheet (Ref: Aspect Blocks) were identified and associated with
the datasheet.

7.1.7. STEP7

Using the same names as defined in Step3, Product/Installed blocks were associated with the datasheet.
Similarly, using the same names as defined in 3: Example showing Ultrasonic Flowmeter variants and some
considerations taken when creating the blocks/terminals.

Step4, terminals were associated with the relevant Product and Installed blocks that were previously linked to
the datasheet.

7.1.8. STEP8

The attribute ‘Normalization’ step could be initiated before Stepl and was an iterative process.
During this step, the SME completed the following tasks:

1. Identified any datasheet attribute labels that referred to more than one value. These attribute label
references were split into attribute rows in the database, where each row referred to a unique attribute
value and was given a unique internal attribute reference.

2. ldentified attribute references where the underlying meaning or information capture was the same across
the IMF elements with which it would be associated. These attribute references were linked to the same
internal normalized attribute record.

Additional supporting attributes were also added during this step as required (Ref: IMF Attributes).
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4: Example of normalization across JIP33 and NORSOK datasheets demonstrating ‘normalization’ across datasheets.

7.1.9. STEP9

The Normalized attribute was associated with the IMF element using the following logic.
Note: an attribute could be assigned to elements within more than one aspect:

Function Aspect:

i If the information is captured during process design typically as part of the PFD/UFD or is a plant level
standard, then:

a. If the attribute described the state of the flow transfer between functional blocks, it was
associated with the Functional aspect connector linked to the datasheet, e.g., data originating
from steady-state process simulation or heat and material balance.

b. If the attribute defined a calculated value from one or more attributes associated with the
connector element, typically values calculated or derived using rules from process cases, the
attribute was assigned to the function aspect block associated with the datasheet.

Plant Aspect:

ii. If the attribute is captured during the plant design phase or subsequent communication with the
vendor to update the plant design phase, then:

a. If the attribute defined information required or provided by a connecting block, it was
associated with the plant terminal for the relevant interface type.

b. If the attribute defined information specific to the block type, it was associated with the plant
block.

Additionally, any document attributes were assigned to the Plant aspect ‘Document’ block.

Product Aspect:

iii. If the information is given a response from the vendor, then:
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a. If the attribute defined information required or provided by a connecting block, it was
associated with the product terminal for the relevant interface type.

b. If the attribute defined information specific to the block type, it was associated with the
product block.

Installed Aspect:

iv. If the information is defined (or set) during installation:

a. If the attribute defined information specified at installation for the physical connection
between connecting installed blocks, it was associated with the installed terminal for the

relevant interface type.

b. If the attribute defined information specific to the installed instance of the physical element, it

was assigned to the installed block.

Location Aspect:

V. If the information is a requirement of the location (planned or actual) of the element:

a. If the attribute related to safety requirements, it was associated with the Safety Relevant area

location block.

b. If the attribute related to environmental condition requirements, it was associated with the

Environment Condition area location block.

c. If the attribute did not relate to either safety or environmental condition requirements, it was

associated with a Process area.

7.1.10. STEP10
All Normalized attributes were assigned a semantic ID from either CFIHOS, PCA, or IEC CDD (in that order).

The logic described below aimed to reduce the overall number of semantic ID references by using
contextualizing block and/or parent semantic ID references. This approach reflects the methodology taken in

IEC CDD.
The assignment of Semantic ID followed the logic:

1. If the normalized attribute meaning had a direct match with an existing RDL reference, the ID was

assigned to the attribute.

2. If the normalized attribute meaning could be reconstructed from an existing RDL reference combined
with the context provided by the IMF element it was assigned to, the ID was assigned to the attribute.

3. If the normalized attribute meaning could be reconstructed from an existing RDL reference combined
with a ‘parent’ RDL reference and the context provided by the IMF element, both the ID and the
‘Parent’ ID were assigned to the attribute.

All reference matching was completed with the understanding that the meaning of the reference could be
‘extended’ by also assigning one or more of the IMF defined quantity datum types.

For attributes where no reference ID was found, an internal Draga ID was assigned. A list of Draga references is

provided: Appendix B: Draga Semantic References.
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7.2.

7.1.11.StEP11

PartOf relationships were created between blocks as required following the IMF Definition:

[part of] is a [hierarchical relation] and an [intra-aspect relation] that relates an [Element] E1
and an [Element] E2 to specify that E1 is part of E2, or equivalently that E2 has E1 as a part. [part
of] is used to specify a breakdown hierarchy of [Element]s.

Example: A Dry Type Power Transformer has a partOf relationship with the Transformer Winding, as the

winding is an internal part of the transformer.

7.1.12.STEP12

Each Normalized attribute was checked before setting the export status. The checks included:

e Verifying the semantic ID against the IMF elements to which the attribute was assigned and ensuring the

description provided by the RDL was relevant to each IMF element.

e Ensuring, where possible, that attributes defining requirements were met with a corresponding attribute

giving a response from the vendor.

e Checking for relevant UoM (Unit of Measurement) between the datasheet attribute reference and the RDL

reference.

e Reviewing enumeration list options between the datasheet attribute reference and the RDL reference.

e Collaborating with other discipline SMEs to ensure alignment.

INTERNAL TOOLS

Draga developed several internal tools to aid in the development of IMF Types. Below is a description of the
functionality provided by these tools.

7.2.1. DRAGA REFERENCE DATA SERVICE

The ‘Reference Data Service’ tool was key to the task of finding and assigning Semantic IDs to the normalized
attributes. This tool imported the January 2024 references from IEC CDD, PCA environments, CFIHOS, and
selected 15926 lists into an internal database. The user interface allowed users to search using a fuzzy
matching technique within the library lists to find a valid reference ID.

= REFERENCE Login
= draga [ o0

DATA SERVICE

limit design temperature

[ Simple Ratio ) ( Partial Ratio | (ISCHRIIENN | Token Set Ratio ) ( Token Initialism Ratio ) [ Token Abbreviation Ratio ) [ Weighted Ratio )

( CDD ) ( CFIHOS ) ( PCA ) ( PCARDL 2
LINK LABEL TYPE SUBCLASS OF DEFINITION S..

http://staging3.data.posccaesa
r.org/dm/ClassOfindirectPrope B . The lowest temperature at
lower limit design temperature  rty hitp://staging3.dataposccacsa | | Loy 5 functional or physical | 89
. SIn temperEty v . org/rdl/RDS360494 whien 8 functions or phy
http://staging3.data.posccaesa object is designed
r.org/cfihos/44440002

.dataposccaesa

http://staging3.data.posccaesa
r.org/dm/ClassOfIndirectPrope , _ The highest temperature at
2 upper limit design temperature  rty: http://staging3.data.posccaesa which a functional or physical &9
PP gn temp i rorg/rdl/RDS2226448 Which a Rinctional or phy
http://staging3.data.posccaesa object is designed
r.org/cfihos/44440002

Figure 5: Fuzzy matching interface
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7.2.2. DRAGA MACRO SCRAPING

Draga developed several Excel macro-based scraping utilities to help extract information from the project-
specified datasheets into the project database. These utilities captured details such as the sheet, heading,
attribute number, label, etc., into the database, saving time and reducing quality issues related to manual
reentry of attribute label details.

7.2.3. DRAGA IMF NORMALIZER

The IMF Normalizer, based on an Oracle database with an Excel front-end, provided a list of the datasheet
attributes captured using the Draga Macro Scraping tool. The tool provided search functionality and allowed
users to search and modify the list records and split records where the datasheet reference referred to more
than one value. This tool was used to ‘Normalize’ the attributes across different datasheets and within a single

datasheet
refresh save all changei Zave Attr Name Split Attribute Delete row(s]

FILENAME_SHEET * | DS_NL * CATEGORY * | ATTI ~ ATTRIBUTE_LABEL + | PEF * UNIT * ENUM * REMARK - | ATTRIBUTE_NAME + JRMAL ~
POS TEMPERATURETRAMSMITTER  S5-718 TW CASE1 53 Case 1description oLor Speaity an what basis the process data submitted would o CASE_DESCRIPTION e
PDS TEMPERATURETRAMSMITTER  5-T18 TWCASE1 56 Case lpressure OLOP  [bar ghlpsig] Specily the pressuie of the process for case 1. PRESSURE hd
PDS TEMPERATURETRAMSMITTER  5-718 T CASE1 57 Case Tremperature OLOP [CHIFI Specity the temperature of the process at case 1. TEMPERATURE hd
PDS TEMPERATURETRAMSMITTER  5-T18 TWCASE1 "5 Case lvelocity OLOR  [mfs] Specify the operating velocity of the system at case 1. VELOCITY hd
PDS TEMPERATURETRAMSMITTER  5-718 T CASE1 53 Caze 1densiy OLOP  [kgim’] Specity the density for case 1. OPER_DENSITY hd
POS TEMPERATURETRAMSMITTER  5-718 T CASET B0 Case Tviscosity OLOP  [cPR=S] Specily the visgosity of the process fluid for case 1. WISCOSITY hd
PDS TEMPERATURETRAMSMITTER  5-718 T CASE1 Bl Caze 1process fluid OLOP Specity the process fluid for case 1 PROCESS_FLUIDS hd
POS TEMPERATURETRAMSMITTER  5-718 T CASET iGH Case 1piocess fluid state oLor lliquidtwapour] Select whether itis a liquid or vapour phase. FLUIO_PHASE hd
PDS TEMPERATURETRAMSMITTER  5-T13 TWCASEZ Bd Caze 2 description oOLarP Specity on what basiz the process data submitted would o CASE_DESCRIPTION i
POS TEMPERATURETRAMSMITTER  5-718 TWCASEZ B Case 2 pressure OLOP  [bar ghlpsig] Specily the pressure of the process for case 2. PRESSURE hd
PDS TEMPERATURETRAMSMITTER  5-T13 TWCASEZ G Caze 2 temperature OLOP [CHIFI Specity the temperature of the process at case 2. TEMPERATURE i
POS TEMPERATURETRAMSMITTER  S5-718 TWCASEZ BT Case 2 velocity OLOF  [mts] Speaily the operating velacity of the system at case 2. VELOCITY e
PDS TEMPERATURETRAMSMITTER  5-T13 T CASEZ G Caze 2 density OLOP  [kgim®] Specity the density for caze 2. OPER_DEMSITY i

6: Interface of the Draga IMF Normalizer tool.

The database build document is provided Ref: [4]

7.2.4. DRAGA IMF ELEMENT MANAGER.

The IMF Element Management tool was developed to provide a user friend method for managing the complex
nature of identifying IMF blocks and terminal/connectors to support the datasheet definitions and to allocate
attributes to these IMF elements. Providing functionality to:

e Link the relevant IMF Blocks elements to a datasheet so that the user could only assign normalized
attributes from the datasheet to those blocks and related terminals. Additionally, any pre-assigned
block attributes were automatically made available within the attribute list.

e Assign RDL references to the Normalized attributes
e Assign qualifier references to the Normalized attributes

e Make simple ‘test’ models to help visualize possible connections between elements.
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7: Screenshot of the Draga IMF Element Manager.

The database build document is provided Ref: [4]

L List / T02 - TEMPERATURE INSTRUMENT ELECTRIC

‘Category: ELEMENT / SENSOR

Category: GENERAL

Attribute  Normalized

IMF
pr— Label  Attribute  SP™M5  rejation  COMT
- Manufact  MANUFAG [ ]
urer TURER o Compl
Manufact s e
urer ! ‘.
Mogel TURER_M ® Compl
y ODEL_NO
No —
MOUNTIN
Mounting G LOCATI [T B
ON
|EC CDD: Mounting location o1 1987#ABB393%

Design of a device or a device component moul
which it will be mounted

Parent IEC
CDD:

PCA:
- + La Parent PCA:
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APPENDIX A: PROJECT CLASSIFICATION DEFINITIONS

The following class definitions for the IMF Blocks are used in the project. These classes are based on the IEC

CDD, DEXPI Process and DEXPI definitions. RDL references for the final leaf class element type are provided

where an appropriate match was found.

Aspect Classification Hierarchy Path

Location Environment Condition Area

Location Process Area

Location Safety-relevant Area

Function Connector | MaterialPort(Stream)_Connector

Function InstrumentationObject | InstrumentationActivity | MeasuringProcessVariable
Function ProcessObject | ProcessStep | ExchangingThermalEnergy
Function ProcessObject | ProcessStep | GeneratingFlow | Pumping
Function ProcessObject|ProcessStep | SteeringFlow

Function ProcessObject|ProcessStep | SupplyingElectricalEnergy
Function ProcessObject|ProcessStep | SupplyingMechanicalEnergy

Plant/Product/Installed

Blocks| Cabinet

Plant/Product/Installed

Blocks|Cable Entry

Plant/Product/Installed

Blocks| Instrument Related | Control Panel

Plant/Product/Installed

Blocks| Instrument Related | Diaphragm Seal

Plant/Product/Installed

Blocks| Instrument Related | Displacer/Float

Plant/Product/Installed

Blocks|Instrument Related | Flow Straightener

Plant/Product/Installed

Blocks| Instrument Related | Instrument Housing

Plant/Product/Installed

Blocks| Instrument Related | Manifold

Plant/Product/Installed

Blocks| Instrument Related | Nuclear Source

Plant/Product/Installed

Blocks| Instrument Related | Transducer

Plant/Product/Installed

Blocks| Main Equipment Related|Cooling Fan

Plant/Product/Installed

Blocks| Main Equipment Related | Heat Exchanger Related|Heat Exchanger Front-end Head

Plant/Product/Installed

Blocks| Main Equipment Related | Heat Exchanger Related|Heat Exchanger Rear-end Head

Plant/Product/Installed

Blocks| Main Equipment Related | Heat Exchanger Related|Heat Exchanger Shell

Plant/Product/Installed

Blocks| Main Equipment Related | Heat Exchanger Related|Heat Exchanger Tubes

Plant/Product/Installed

Blocks| Main Equipment Related | Heat Exchanger Related|Shell Expansion Joint

Plant/Product/Installed

Blocks| Main Equipment Related | Pump Related | Impeller

Plant/Product/Installed

Blocks| Main Equipment Related |Pump Related | Line Shaft

Plant/Product/Installed

Blocks| Main Equipment Related | Pump Related |Pump Casing

Plant/Product/Installed

Blocks| Main Equipment Related | Pump Related | Pump Seal

Plant/Product/Installed

Blocks| Main Equipment Related | Shaft

Plant/Product/Installed

Blocks| Main Equipment Related | Transformer Related|Cable Box

Plant/Product/Installed

Blocks| Main Equipment Related | Transformer Related | Termination Point

Plant/Product/Installed

Blocks| Main Equipment Related | Transformer Related | Transformer Winding

Plant/Product/Installed

Blocks| Valve/Actuator Related | Accumulator

Plant/Product/Installed

Blocks| Valve/Actuator Related | Air Receiver

Plant/Product/Installed

Blocks|Valve/Actuator Related|Valve Body

Plant/Product/Installed

Document

Plant/Product/Installed

Electric Electronic Component | Automatic Voltage Regulator

Plant/Product/Installed

Electric Electronic Component| Conductor|Insulated Conductor|Cable

Plant/Product/Installed

Electric Electronic Component | Exciter

Plant/Product/Installed

Electric Electronic Component|Neutral Earthing Resistor

Plant/Product/Installed

Electric Electronic Component|Power Transformer|Dry Type Power Transformer

Plant/Product/Installed

Electric Electronic Component|Power Transformer|Liquid Immersed Power Transformer

Plant/Product/Installed

Electric Electronic Component|Reactor

Plant/Product/Installed

Electric Electronic Component|Tap Changer (Incl. OLTC)

Plant/Product/Installed

Electric Electronic Component|Variable Speed Drive Converter

Plant/Product/Installed

Electromechanical Component|Generator|AC Generator

Plant/Product/Installed

Electromechanical Component| Motor | Rotational Motor | Rotational AC Motor

Plant/Product/Installed

Electromechanical Component| Terminal Box

Plant/Product/Installed

Equipment|Heat Exchanger|Air Cooled Heat Exchanger
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Plant/Product/Installed

Equipment|Heat Exchanger|Tubular Heat Exchanger

Plant/Product/Installed

Equipment|Heater (Incl. Space Heater, Anti-Condensation Heater)

Plant/Product/Installed

Equipment|Pump | Centrifugal Pump

Plant/Product/Installed

Equipment|Pump|Pump Driver

Plant/Product/Installed

Equipment| Turbine

Plant/Product/Installed

Final Control Element|Control Valve Or Automated On/Off Valve | Actuator | Electrical Actuator

Plant/Product/Installed

Final Control Element|Control Valve Or Automated On/Off Valve | Actuator | Hydraulic/Pneumatic Actuator

Plant/Product/Installed

Final Control Element|Control Valve Or Automated On/Off Valve | Automated On/Off Valve

Plant/Product/Installed

Final Control Element|Control Valve Or Automated On/Off Valve | Control Valve

Plant/Product/Installed

Final Control Element|Control Valve Or Automated On/Off Valve | Flow Modification Accessory | Restriction
Orifice

Plant/Product/Installed

Final Control Element|Control Valve Or Automated On/Off Valve | Valve Actuator Accessory | Filter/Filter
Regulator

Plant/Product/Installed

Final Control Element|Control Valve Or Automated On/Off Valve | Valve Actuator
Accessory | Hydraulic/Pneumatic Pilot Valve

Plant/Product/Installed

Final Control Element|Control Valve Or Automated On/Off Valve | Valve Actuator Accessory | Limit Switch

Plant/Product/Installed

Final Control Element|Control Valve Or Automated On/Off Valve | Valve Actuator Accessory|Position
Transmitter

Plant/Product/Installed

Final Control Element| Control Valve Or Automated On/Off Valve | Valve Actuator Accessory | Positioner

Plant/Product/Installed

Final Control Element|Control Valve Or Automated On/Off Valve | Valve Actuator Accessory|Solenoid Valve

Plant/Product/Installed

Measuring Instrument Component|Fitting| Thermowell

Plant/Product/Installed

Measuring Instrument Component|Sensing Element

Plant/Product/Installed

Measuring Instrument | Gauge| Level Gauge

Plant/Product/Installed

Measuring Instrument|Gauge | Pressure Gauge | Differential Pressure Gauge

Plant/Product/Installed

Measuring Instrument|Gauge | Pressure Gauge | Gauge Pressure Gauge

Plant/Product/Installed

Measuring Instrument | Gauge | Temperature Gauge

Plant/Product/Installed

Measuring Instrument | Sight Indicator| Level Sight Indicator

Plant/Product/Installed

Measuring Instrument | Switch | Flow Switch | Variable Area Flow Switch

Plant/Product/Installed

Measuring Instrument|Switch | Level Switch | Displacer Level Switch

Plant/Product/Installed

Measuring Instrument|Switch | Level Switch | Electrical-based Level Switch

Plant/Product/Installed

Measuring Instrument|Switch | Level Switch | Float Level Switch | Magnetic Float Level Switch

Plant/Product/Installed

Measuring Instrument|Switch | Level Switch | Nuclear Level Switch

Plant/Product/Installed

Measuring Instrument|Switch | Level Switch | Vibrating Level Switch

Plant/Product/Installed

Measuring Instrument | Switch | Level Switch | Wave Level Switch

Plant/Product/Installed

Measuring Instrument|Switch | Pressure Switch | Differential Pressure Switch

Plant/Product/Installed

Measuring Instrument | Switch | Pressure Switch | Gauge Pressure Switch

Plant/Product/Installed

Measuring Instrument | Switch | Temperature Switch

Plant/Product/Installed

Measuring Instrument| Transmitter | Flow Transmitter| Averaging Pitot Tube Flow Transmitter

Plant/Product/Installed

Measuring Instrument| Transmitter| Flow Transmitter| Electromagnetic Flow Transmitter

Plant/Product/Installed

Measuring Instrument| Transmitter| Flow Transmitter| Mass Flow Transmitter

Plant/Product/Installed

Measuring Instrument| Transmitter | Flow Transmitter | Pressure-type Flow Transmitter

Plant/Product/Installed

Measuring Instrument| Transmitter| Flow Transmitter| Turbine and Positive Displacement Flowmeter

Plant/Product/Installed

Measuring Instrument| Transmitter| Flow Transmitter| Ultrasonic Flow Transmitter

Plant/Product/Installed

Measuring Instrument| Transmitter|Flow Transmitter|Vortex Flow Transmitter

Plant/Product/Installed

Measuring Instrument| Transmitter| Level Transmitter| Displacer Level Transmitter

Plant/Product/Installed

Measuring Instrument|Transmitter| Level Transmitter| Electrical-based Level Transmitter

Plant/Product/Installed

Measuring Instrument| Transmitter| Level Transmitter | Float Level Transmitter| Magnet Level Transmitter

Plant/Product/Installed

Measuring Instrument | Transmitter| Level Transmitter | Hydrostatic pressure Level Transmitter

Plant/Product/Installed

Measuring Instrument| Transmitter| Level Transmitter | Nuclear Level Transmitter

Plant/Product/Installed

Measuring Instrument | Transmitter| Level Transmitter| Wave Level Transmitter

Plant/Product/Installed

Measuring Instrument | Transmitter| Pressure Transmitter | Differential Pressure Transmitter

Plant/Product/Installed

Measuring Instrument| Transmitter| Pressure Transmitter | Gauge_Absolute Pressure Transmitter

Plant/Product/Installed

Measuring Instrument| Transmitter| Temperature Transmitter

Plant/Product/Installed

PipingNetworkSystem | PipingNetworkSegment|Supplementary Line

Plant/Product/Installed

PipingNetworkSystem | PipingNetworkSegment | Pipe

Plant/Product/Installed

PipingNetworkSystem | PipingNetworkSegment | PipingComponent|Inline Primary Element

Plant/Product/Installed

PipingNetworkSystem | PipingNetworkSegment | PipingComponent | SafetyValveOrFitting

Plant/Product/Installed

Process Analyser|Fire And Gas Detection Assembly

Plant/Product/Installed

Process Analyser|Fire And Gas Detector|Flame Detector Component

Plant/Product/Installed

Process Analyser|Fire And Gas Detector|Gas Detector Component

Plant/Product/Installed

Process Analyser|Fire And Gas Detector|Heat Detector Component

Plant/Product/Installed

Process Analyser|Fire And Gas Detector|Smoke Detector Component
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APPENDIX B: DRAGA SEMANTIC REFERENCES

The attached file contains a list of Draga references used in the project.

ct
3
DragaReferences.cs
v
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APPENDIX C: PROJECT FINDINGS / RECOMMENDATIONS

C.1 PLANT ASPECT

Recommend introducing Plant aspect into the IMF Manual specifically to accommodate attributes that will be
provided during plant design and will also serve as a response from the vendor.

A concrete example is Suction Pressure Maximum (normalized to OPER_PRESS_MAX). This attribute will be
provided during process design as part of the Functional requirements, it can then be adjusted during Plant
design to account for placement of the pump (elevation). The vendor will then respond with this value as part
of the manufacturer data of the pump.

C.2 LOCATION ASPECT

Recommend a discussion on use of the Location aspect. Within the project Location is mainly used to provide
containers for attributes linked to logical locations with basic grouping towards environment and safety. Ideally
the Location (or similar) should be used to provide validate rules for the specific placement of elements.

C.3 DESIGN CASE/SCENARIO
Referring to IMF Attributes: Case Types it is recommended that IMF provide an element capable of grouping or
linking to a group of attributes that provide responses to as an example, an engineering steady-state process
simulation, heat and material balance calculations or electrical load scenario.
C.4 UOM REFERENCE
Recommend a discussion on how/if to manage generic attributes where the UoM type will change depending
on the engineering element type. Ref: Referring to IMF Attributes: UoM ‘Independent’ Reusable Attributes.
C.5 IMF CONNECTOR ELEMENT

Recommend IMF to provide an improved definition of IMF Connector element.

PCA must also be updated to provide support for this IMF element type.

C.6 IMF TERMINAL ELEMENT

Recommend IMF to provide an improved definition of IMF Connector element within the IMF aspects.

Recommend a discussion on how to manage physical interface attributes which will need to be aligned
between connecting blocks e.g. flange facing type, cable gland connection ends, shaft rotation. This project has
assigned these types to the Terminal, however, the current definition does not seem to support this.

Suggested discussion points:

o Management of Nozzles/Flanges

o Possible use of partOf reference for CableConnection by introducing InformationFlowConnection and
ElectricalEnergyFlowConnection as child types.

o How to identify when a partOf (child block terminal shall be used or ‘collected up’ to the complex type)
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o Suggest that when associating a terminal to a block to create an IMF Type that no direction should be
assigned as this may not be known before the type has been instantiated.

o Modelling with Terminals and how to identify/manage terminals that shall be used / unused within an
IMF Complex type.

C.7 IMF TYPE HIERARCHY

Recommend a discussion to decide on a clearly defined classification system for the creation of block, terminal
and connector types to ensure common understanding of the identity of the IMF element.

o Can be extended to provide inheritance of attributes

C.8 IMF COMPLEX TYPE CREATION

The DISC IMF Project scope provided a list of IMF Elements with basic connectivity between elements.

Draga recommends a continuation of the work with IMF to identify and create IMF Complex Types for reuse in
IMF modelling.

C.9 IMF QUANTIFIERS

Recommend discussing extending the grouping, types and values available within the IMF datum quantifiers.

Example: upper/lower, internal/external

C.10 ENUMERATORS

Recommend to create a project to work with enumeration value list standardization and mapping.
Recommend extending IMF to enable enumeration lists to be associated with attributes and perhaps also link
these list to project requirements to enable filtered list values. A major challenge in the project was
management of Environmental codes that provide details on physical environment of the placement of the
engineering element e.g. outside/inside, shaded, dust, offshore, under roof, coastal etc..

C.11 DOCUMENT AND PROJECT SPECIFIC ATTRIBUTES

Recommend a discussion to decide how/if to manage document and project specific attributes that play no
role in requirement specification.

C.12 EXTERNAL REFERENCE LIBRARIES

Recommend a discussion linked to overcoming challenges with external reference libraries used for
referencing:

o Inconsistent methods for classifying attributes.
o Alignment of RDL references

o Management of RDL reference updates where no notification is given from the external reference
group.
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C.13 SPECIFICATIONS / SIMULATION/ CALCULATION REFERENCES

Recommend a discussion on how to incorporate the various specifications, design basis, simulations etc that
will be used to provide project process and safety requirements.

e Safety Integrity Level (SIL)
e Piping Class Sheets

e Valve Datasheets

e Design Basis

e Simulations

e Excoding

Process Block

Diagram(PBD) f

Design Basis
(Requirements)

Technology Licenses Process Flow Diagram

(vendor) (PFD/UFD)
H&M balance _\

‘ Equipment List

Safety Flow Diagram

Plot Plan ‘

Simulations

Material Datasheet |

(Requirements)

FEED Package j

N
Equipment Datasheet Process Datasheet (Equipment)
Instrument Datasheet Process Datasheet (Instrument)

Vendor

8: Example showing the complex nature of building project requirements, indicating possibilities for digital validation improvements.

C.14 NOTES, REMARKS, OTHER & CHARACTERISTICS

Recommend a discussion on how to manage/capture information/requirements that are added into Notes,
Remarks .. fields.

C.15 ATTRIBUTE PARENT/CHILD RDL REFERENCE SUPPORT
Recommend a discussion on possibility of adding a ‘context/grouping’ predicate possibility when defining IMF
Attributes. Ref: Parent / Child RDL References

C.16 STANDARDIZED NAMING OF IMF ATTRIBUTES

Recommend a discussion on standardized method for naming IMF attributes which will supports end user
sorting and filtering requirements.

C.17 RELATIONSHIP TYPES

Recommend a discussion to determine need for other IMF relationship types and how these can be used to
support digital validation of data.
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‘Cable entries’ provide an simple example of this challenge of relating one or many cables (identified by
terminals) to a single cable entry point (hole within the housing / body of an object to allow the cables to
access connection points within the engineering element.

Another main challenge is the management of linking requirements and response across aspects.

C.18 PCA IMF ELEMENT ‘CLEAN-UP’

Recommend ‘clean-up’ of delivered elements based on results of IMF discussions. This may involve creation of
new elements, change of terminal/attribute association and semantic reference.

C.19 ADDITIONAL DATASHEET CONVERSION

The DISC IMF Project scope provided a list of many datasheets as the basis for new IMF Types. The majority of

these datasheet were related to instrumentation process measurement and control.

Draga recommends continuing the work with IMF conversion to include additional datasheets:

JIP33/ Datasheet Equipment Type Draga Comment
NORSOK
JIP33 S-710D Air-cooled Heat Exchanger Provides attributes relating the functional
requirements for function of Exchanging
NORSOK RDS-021 Thermal Energy which supports the ‘Shell and
Tube Heat Exchanger’ datasheet work.
NORSOK S-Xxx Safety items: Safety Enable project to check and automatically
Station/Cabinet, Liferaft, validate safety requirements.
Safety Fire Valves
NORSOK EDS-013 Electric Process Heater Referenced by elements in the current
datasheet scope
NORSOK RDS-002 Rotary Pump This is a good test case to use with inheritance
within a classification structure together with
the already completed RDS-001.
NORSOK RDS-005 Centrifugal Compressor Expect that this is used in the project.
NORSOK RDS-017 Pressure Vessel A good candidate to use along with DEXPI
based digitalization.
NORSOK RDS-018 Shell and Tube Heat RDS-019 Shell and Tube Heat Exchanger has
Exchanger (Standard Type) been converted to IMF elements, however,
RDS-018 is the datasheet that is normally used
in projects.
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NORSOK RDS-027 Filter Referenced by elements in the current
datasheet scope
NORSOK EDS-001 Uninterruptible Power Expect that this is used in the project.
System
NORSOK EDS-011 Reactor Referenced by elements in the current
datasheet scope
NORSOK EDS-003 High Voltage Switchboard Expect that this is used in the project.
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		DRG_ID		NORMALIZED_NAME		NAME		DESCRIPTION

		DRG000001		SOUR_SERVICE_SPEC		Sour Service Specification		If in sour service confirm requirement for compliance to NACE MR0175/ISO 15156 or NACE MR0103/ISO 17945 or 'No' (not applicable)

		DRG000002		EXTERNAL_LOAD_MAX		Maximum External Load		Load limitation, normally expressed in ohms, as given by supplier / manufacturer

		DRG000006		RESET_TYPE		Reset Type 		Automatic or Manual

		DRG000007		SETPOINT_DIFFERENTIAL		Setpoint Differential		Differential is the difference between the points where a control action starts and stops. It’s the range over which the system operates.

		DRG000012		NPSH3_AT_RATED_FLOW		Npsh3 At Rated Flow		Is the net positive suction head available to a pump under test at rated flow when the pump head is decreased by 3 percent as a result of cavitation caused by a decreasing available suction head.

		DRG000017		SEAL_SECONDARY_API_PLAN		Seal Secondary Api Plan		a specific API auxiliary seal plan used in dual-seal systems for centrifugal pumps. It provides support to the secondary or backup seal, ensuring containment, pressure control, and leakage management in case of primary seal failure.

		DRG000020		EXTERNAL_SEAL_FLUSH_FLUID		External Seal Flush Fluid		A fluid that is external to the process, and is used for seal flush purposes.

		DRG000022		WELD_CASTINGS		Welded Castings		Cast segments or parts that are joined to other parts by welding

		DRG000026		INSTALLED_BY		Mounted/Installed By		The party responsible for mounting or installing a specific item

		DRG000028		DIAMETER_RATED		Rated Diameter		is the designated diameter of a component, used as a standard reference dimension.

		DRG000029		THRUST_AT_DESIGN_FLOW		Thrust At Design Flow		Thrust force at the condition of design flow

		DRG000030		THRUST_AT_MIN_FLOW		Thrust At Min Flow		Thrust force at the condition of minimum flow

		DRG000031		THRUST_AT_RUNOUT_DOWN		Down Thrust At Curve Runout		The axial force directed downward (toward the impeller) that occurs at the pump’s maximum flow rate (or 'runout' point). This down thrust results from the imbalanced hydraulic forces on the impeller at high flow rates, potentially leading to increased wea

		DRG000032		THRUST_AT_RUNOUT_UP		Up Thrust At Curve Runout		The axial force directed upward (away from the impeller) that can occur at the maximum flow rate (runout condition). It results from hydraulic imbalances at high flow, potentially causing stress on thrust bearings and other components.

		DRG000033		TOTAL_CONSUMPTION_FLOW_RATE		Total Consumption Flow Rate		Total <volume flow rate> consumed by all sub-systems related to one major unit.

		DRG000034		LOCAL_OR_REGIONAL_REGULATIONS		Local Or Regional Regulations		National/legal regulations that shall apply.

		DRG000036		GLAND_PLATE_TAPS		Gland Plate Taps		A statement that shows which gland plate taps are required (Quench\Flush\Drain\Vent).

		DRG000040		OPEN_BEAM_SUPPORT_GROUTING		Open Beam Support Grouting		Specifies whether the open beam support is grouted or not.

		DRG000043		ATTENDANDE		Attendance		Attendance type for procedure / test e.g. Nonwitnessed/Witnessed

		DRG000045		ACCEPTANCE_CRITERIA		Acceptance Criteria		Specifies the criteria to pass a specific test.

		DRG000048		MAX_ALLOWABLE_PRESSURE_AT_15C		Upper Limit Allowable Pressure At 15c		Upper limit allowable pressure at 15 degrees celsius

		DRG000050		DISMANTLE_AND_INSPECT_AFTER_TESTING		Dismantle And Inspect After Testing		Specifies whether equipment is dismantled and inspected for specific wear/damage after testing.

		DRG000053		CASTING_REPAIR_PROCEDURE_APPROVAL		Casting Repair Procedure Approval		Whether there is an approved casting repair procedure available.

		DRG000056		PUMP_COLUMN_MAX_LIQUID_VELOCITY		Max Liquid Velocity In Vertical Pump Column		The maximum velocity of the liquid flowing in a vertical pump's column

		DRG000057		FLOAT_AND_ROD		Float And Rod Mechanism		A mechanism that transmits the liquid level in a tank or sump to a control unit that activates/deactivates the pump based on liquid level.

		DRG000058		FLOAT_SWITCH_PROVIDED		Float Switch Provided By Supplier		Whether a float switch, which is a device used to control the operation of a pump based on the liquid level in a tank or sump, is to be/not to be provided by the supplier.

		DRG000059		MISCELLANEOUS_CONNECTIONS		Miscellaneous Connections		Any other connections that doesn't fall under otherwise specified connection groups.

		DRG000061		BASEPLATE_SIZED_TO_ACCOMMODATE_SEAL_PIPING_SYSTEMS		Baseplate Sized To Accommodate Seal Piping Systems		Specify whether the baseplate is required to be sized to accommodate seal piping systems or not. (Yes/No)

		DRG000062		GREASE_GRADE		Grease Grade		Specifies the grease grade

		DRG000063		LUBRICATION_OIL_VISCOSITY_ISO_GRADE		Lubrication Oil Viscosity Iso Grade		ISO grade of lubrication oil viscosity

		DRG000064		BEARING_OIL_MIST_RECLASSIFIERS		Bearing Oil Mist Reclassifiers		A device that reclassifies the oil mist generated by lubrication systems.

		DRG000065		REVIEW_AND_ACCEPTANCE_OF_THRUST_BEARING_SIZE		Review And Acceptance Of Thrust Bearing Size		Review and acceptance of thrust bearing size

		DRG000066		BALANCED_TO_ISO_21940-11_G1.0		Balanced To Iso 21940-11 Grade G1.0		Specify whether the proposed device's rotating components are required to be dynamically balanced to ISO 21940-11, Grade G1.0. (Requires dynamic balancing/NA)

		DRG000067		NOZZLE_LOADS_REFERENCE		Nozzle Loads Reference		The suction and discharge nozzles allowable forces and moments requirementS source/standard.

		DRG000069		SS_PLATE_5MM_UNDER_ALL_PUMP_FEET		Ss Plate 5mm Under All Pump Feet		Whether stainless steel plates, thickness 0.2 in. (5 mm) minimum, under all pump feet, are required for the proposed pump.

		DRG000070		WELDED_CONNECTION_DESIGN_APPROVAL		Welded Connection Design Approval Prior To Fabrication		Whether connection design approval prior to fabrication is required. Applicable to any welded connections.

		DRG000071		AUXILIARY_TEMP_PRECONDITIONING_LINE		Auxiliary Temperature Preconditioning Line		Specify whether a separate warm-up or cooldown line is required for instantaneous start-up of a main equipment. (Warm-up line required/Cooldown line required/NA)

		DRG000072		APPLICABLE_EXTENT_SPECIFICATION		Applicable Extent Specification		The parts/areas/subsystems that a specific arrangement covers or applies to.

		DRG000073		PACKAGE_ESTIMATED_MASS		Package Estimated Mass		The overall estimated mass of a functional package.

		DRG000074		FLEXIBILITY_INDEX		Flexibility Index		A measure of the flexibility or adaptability of a component, such as a pump shaft, indicating its ability to bend or deform under load without permanent damage.

		DRG000075		SHRINK_FIT_LIMITED_MOVEMENT_IMPELLERS		Shrink Fit Limited Movement Impellers		A specific type of impeller design impellers that are used in high-performance centrifugal pumps. The impeller is mounted onto the pump shaft using a shrink fit method, so that the impeller contracts and tightly fits onto the shaft, with a limited axial o

		DRG000077		COMPONENTS_BALANCE_GRADE		Components Balance Grade		A specification or rating used to assess the balance quality of the components of an assembly.

		DRG000078		HYDRAULIC_FIT_COUPLING		Hydraulic Fit Coupling		A method of securing a coupling to a shaft by using hydraulic pressure to create a precise and tight interference fit, ensuring strong torque transmission, accurate alignment, and ease of installation or removal.

		DRG000079		COUPLING_PROPRIETARY_CLAMPING_DEVICE		Coupling Proprietary Clamping Device		A specialized coupling device that uses a unique clamping mechanism to securely join two shafts, ensuring precise alignment and efficient power transmission.

		DRG000080		EXPOSED_SHAFT_GUARD		Exposed Shaft Guard		A safety device or protective covering designed to shield and safeguard an exposed shaft on a piece of machinery to prevent accidental contact with the rotating shaft.

		DRG000081		STARTING_METHOD		Starting Method		The method or procedure used to initiate the rotation of a motor or an engine.  

		DRG000083		RATING_METHOD		Rating Method		Refers to determining the capacity, performance characteristics, and limitations of an artefact, to be associated to other equipment, under specific operating conditions (including continuous duty, intermittent duty, maximum power output, efficiency, and 

		DRG000084		RATED_FOR_WATER_TEST		Rated For Water Test		The driver can perform at its specified capacity during the pump's water testing procedure, ensuring the system meets operational standards.

		DRG000086		NPSHA_AT_120_PERCENT_OF_RATED_FLOW		Npsha At 120 Percent Of Rated Flow		Specify the NPSHA at 120 % of the rated flow, and to determine if a positive margin between NPSHA and NPSH3 at 120% of the rated flow, is required.

		DRG000087		NPSH3_AT_120_PERCENT_OF_RATED_FLOW		Npsh3 At 120 Percent Of Rated Flow		Specify the proposed pump NPSH3 at 120 % of the rated flow.

		DRG000089		INSTANTANEOUS_STARTUP		Instantaneous Start-Up		The immediate initiation of a machine or equipment without any delay or ramp-up time.

		DRG000090		STARTUP_MODE		Start-Up Mode		The initial operating conditions of an equipment when it is first started or activated.

		DRG000091		SPECIFIC_HEAT_RATED		Rated Specific Heat		The specific heat capacity of a substance under rated conditions.

		DRG000092		PARTICULATE_CONCENTRATION		Particulate Concentration		The concentration of solid particles, collectively known as particulate matter, present in a fluid medium.

		DRG000095		SURFACE_EXAMINATION		Surface Examination		Involves visual inspection and non-destructive testing techniques to assess the condition and integrity of the external surfaces of a component.

		DRG000096		REPAIR_AND_HEAT_TREATMENT_RECORDS_KEEPING		Repair And Heat Treatment Records Keeping		Maintaining Documentation related to the repair work performed on a component and any associated heat treatment processes.

		DRG000097		API_610_STANDARD		Api 610 Standard		A specification set by the American Petroleum Institute (API) that defines the design, testing, and performance requirements for centrifugal pumps used in the petroleum, petrochemical, and natural gas industries.

		DRG000098		REDUCED_HARDNESS_MATERIALS		Reduced Hardness Materials		Materials with lower hardness properties than standard materials. These materials are selected to reduce wear and improve resistance to corrosion or erosion in demanding operating conditions.

		DRG000100		WEAR_COMPONENT		Wear Component		Refers to a specific part or component of a pump's impeller that is designed to resist wear caused by the abrasive action of the fluid being pumped. 

		DRG000102		SPECIAL_COATING_FOR_WETTED_PARTS		Special  Coating  For  Wetted  Parts		A protective layer applied to parts of an equipment exposed to the process fluid, enhancing corrosion and wear resistance, and improving the longevity and performance of the equipment.

		DRG000103		NON_WETTED_PRESSURE_RETAINING_FASTENERS		Non Wetted Pressure Retaining Fasteners		Mechanical components, such as bolts and nuts, used in pumps or fluid systems to maintain pressure integrity but are not exposed to the process fluid.

		DRG000104		SHAFT_ENCLOSING_TUBE		Shaft Enclosing Tube		A protective housing that encloses the pump line shaft.

		DRG000105		BOWL_SHAFT		Bowl Shaft		The portion of the line shaft that is within the pump's bowl assembly.

		DRG000106		PROCESS_WETTED_FASTENERS		Process Wetted Fasteners		Mechanical components, such as bolts and nuts, used in pumps or fluid systems and are in direct contact with the process fluid.

		DRG000108		HARD_FACING		Hard Facing		Applying a hard, wear-resistant material to the surface of a component to enhance its durability and resistance to wear, corrosion, and abrasion.

		DRG000111		BOWL_BEARINGS		Bowl Bearings		Cylindrical components installed in the bowl assembly of a vertical turbine pump to support and guide the line shaft, facilitating smooth rotation and minimizing friction.

		DRG000112		DIRECT_AXIS_SUBTRANSIENT_REACTANCE_UNSATURATED		Direct Axis Subtransient Reactance, Xd' (Unsat.%)		Direct Axis Subtransient Reactance (Unsaturated) is the subtransient reactance of a synchronous machine's direct axis when the machine is operating under unsaturated conditions.

		DRG000113		DIRECT_AXIS_SUBTRANSIENT_REACTANCE_SATURATED		Direct Axis Subtransient Reactance, Xd' (Sat.%)		Direct Axis Subtransient Reactance (Saturated) is the subtransient reactance of a synchronous machine's direct axis when the machine is operating under saturated conditions.

		DRG000114		DIRECT_AXIS_TRANSIENT_REACTANCE_UNSATURATED		Direct Axis Transient Reactance, Xd' (Unsat.%)		Direct Axis Subtransient Reactance (Unsaturated) is the reactance of a synchronous machine’s direct axis immediately after a fault, under unsaturated conditions.

		DRG000115		DIRECT_AXIS_TRANSIENT_REACTANCE_SATURATED		Direct Axis Transient Reactance, Xd' (Sat.%)		Direct-axis transient reactance(saturated)  is the reactance of a synchronous machine along its direct axis during the transient period, when the machine operates under saturated conditions.

		DRG000116		DIRECT_AXIS_SYNCHRONOUS_REACTANCE_UNSATURATED		Dir. Axis Synchr. Reactance Xd Unsat		Direct-axis transient reactance(Unsaturated) is inductive reactance along the direct axis (d-axis) of a synchronous machine under asynchronous conditions, or when the machine is operating in a non-synchronous state and under unsaturated conditions, 

		DRG000117		DIRECT_AXIS_SHORT_CIRCUIT_SUBTRANSIENT_TIME_CONSTANT		Dir. Axis S.C. Subtr.Time Constant Td'		The direct-axis subtransient short-circuit time constant (Td”) is the time, in seconds, required for the subtransient alternating component of the short-circuit current (line D) to decrease to 1/e, or 0.368, times its initial value.

		DRG000118		DIRECT_AXIS_OPEN_CIRCUIT_SUBTRANSIENT_TIME_CONSTANT		Dir. Axis O.C. Subtr.Time Constant Tdo'		It is the time, in seconds, required for the subtransient alternating component of the open-circuit current to decrease to 0.368 times its initial value

		DRG000119		DIRECT_AXIS_SHORT_CIRCUIT_TRANSIENT_TIME_CONSTANT		Direct Axis S.C. Trans. Time Constant Td'		The direct-axis transient short-circuit time constant (Td’) is the time, in seconds, required for the transient alternating component of the short-circuit current (line C) to decrease to 1/e, or 0.368, times its initial value. 

		DRG000120		DIRECT_AXIS_OPEN_CIRCUIT_TRANSIENT_TIME_CONSTANT		Direct Axis O.C. Trans. Time Constant Tdo'		It is the time, in seconds, required for the transient alternating component of the open-circuit current to decrease to 0.368 times its initial value

		DRG000121		QUADRAT_AXIS_SUBTRANSIENT_REACTANCE		Quadrat Axis Subtransient Reactance Xq'		Quadrature axis sub-transient reactance is the reactance offered along the quadrature axis during sub-transient period. A quadrature axis is one whose magnetic effect is along the perpendicular to field pole axis.

		DRG000122		QUADRAT_AXIS_TRANSIENT_REACTANCE		Quadrat Axis Transient Reactance Xq'		Quadrature axis transient reactance (Xq')  represents the reactance of the synchronous machine in the quadrature axis.

		DRG000123		QUADRAT_AXIS_SYNCHRONOUS_REACTANCE_UNSATURATED		Quadr. Axis Synchr. Reactance Xq Unsat.		Quadrature Axis  Synchronous Reactance refers to the reactance offered to the armature mmf when the peak of armature mmf coincides with the quadrature axis. A quadrature axis is one whose magnetic effect is along the perpendicular to field pole axis.

		DRG000124		QUADRAT_AXIS_SHORT_CIRCUIT_SUBTRANSIENT_TIME_CONSTANT		Quadr. Axis S.C. Subtr. Time Constant Tq'		Quadrat axis  Short-circuit subtransient time constant represents how quickly the transient response in the quadrature (q) axis settles down after a short circuit occurs. 

		DRG000125		QUADRAT_AXIS_OPEN_CIRCUIT_SUBTRANSIENT_TIME_CONSTANT		Quadr. Axis O.C. Subtr. Time Constant Tqo'		The subtransient time constant (Tqo) refers to the time constant associated with the subtransient response in the quadrature axis.

		DRG000126		NEGATIVE_PHASE_SEQUENCE_REACTANCE_UNSATURATED		Neg. Phase Sequence Reactance X_ Unsat.		Negative Phase Sequence Reactance Unsaturated refers to a specific characteristic of synchronous machines (or other rotating electrical machines, such as generators and motors) and their response to different types of phase sequence conditions, especially

		DRG000127		NEGATIVE_PHASE_SEQUENCE_REACTANCE_SATURATED		Neg. Phase Sequence Reactance X_ Sat.		Negative Phase Sequence Reactance Saturated refers to the reactive opposition (or inductive reactance) that a rotating electrical machine (such as a synchronous motor or generator) provides to negative phase sequence currents when the machine’s magnetic c

		DRG000128		NEGATIVE_PHASE_SEQUENCE_WINDING_RESISTANCE		Negative Phase Sequence Winding Resistance		Negative Phase Sequence Winding Resistance refers to the resistance encountered by negative phase sequence currents as they flow through the windings of an electrical machine (such as a synchronous generator or motor).

		DRG000129		POSITIVE_PHASE_SEQUENCE_WINDING_RESISTANCE		Positive Phase Sequence Winding Resistance		Positive Phase Sequence Winding Resistance refers to the resistance encountered by positive phase sequence currents as they flow through the stator and rotor windings of a rotating electrical machine, such as a synchronous motor or generator.

		DRG000130		ZERO_PHASE_SEQUENCE_REACTANCE_UNSATURATED		Zero Phase Sequence Reactance Xo Unsat.		Zero-phase sequence reactance (X') is part of the sequence impedance in a power system, and it represents the reactance to the zero-sequence component of the current in unsaturated state.

		DRG000131		ZERO_PHASE_SEQUENCE_RESISTANCE		Zero Phase Sequence Resistance		Zero sequence resistance refers to the impedance offered to zero sequence current in an electrical system

		DRG000132		STATOR_WINDING_LEAKAGE_REACTANCE		Stator Winding Leak. Reactance Xl		Stator Winding Leakage Reactance (denoted as X') refers to the inductive reactance encountered by the leakage flux in the stator windings of a rotating electrical machine, such as a synchronous generator or induction motor.

		DRG000133		STATOR_WINDING_DC_RESISTANCE		Stator Winding Dc Resistance		Stator Winding DC Resistance refers to the resistance of the stator windings when subjected to direct current (DC), as opposed to alternating current (AC). 

		DRG000134		EXCITATION_SYSTEM_TYPE		Excitation System Type		Types of Excitation System (Brushless Excitation System/DC Excitation System/AC Excitation System/Rotor Excitation System/Static Excitation System)

		DRG000135		NEUTRAL_EARTHING_RESISTOR_RATING		Neutral Earthing Resistor Rating		Max value of fault current that NER can reduce to maximum pre-determined value that avoids a network shutdown and damage to equipment, yet allows 
sufficient flow of fault current to activate protection devices to locate and clear the fault, for set time 

		DRG000136		CONFORMITY_ASSESSMENT_SYSTEM_CAS_LEVEL		Conformity Assessment System (Cas) Level		Levels of assessment of the vendor’s control activities by the purchaser (second party) or independent body (third party) based on evaluation of the vendor’s capability to conform to the product or service specification and obligatory requirements.

		DRG000137		PREFORMED_FOR_PORTABLE_EARTHING_APPARATUS		Preformed For Portable Earthing Apparatus		whether equipment is preformed or has provision or requires provision to attach portable earthing apparatus.

		DRG000139		TUBING_FITTINGS		Tubing Fittings		Tubing fitting components.

		DRG000140		TEST_SCOPE		Test Scope		The required scope of subject test.

		DRG000141		CONTRACT_DRIVER_TO_BE_USED_FOR_TESTING		Contract Driver To Be Used For Testing		Specify whether the testing must be done using the contract driver (if not, shop driver can be used for testing).

		DRG000142		NOTIFICATION_OF_SUCCESSFUL_SHOP_PERFORMANCE_TEST		Notification Of Successful Shop Performance Test		A formal communication confirming that an equipment has passed performance tests conducted in the manufacturer's shop, meeting all specified criteria.

		DRG000145		ADDITIONAL_CENTRAL_FLUSH_PORT		Additional Central Flush Port		An additional central flush port on the mechanical seal.

		DRG000148		NPSHA_NPSH3_MARGIN_AT_RATED_FLOW		Npsha Npsh3 Margin At Rated Flow		NPSHA-NPSH3 margin at the rated flow.

		DRG000149		NPSHA_NPSH3_MARGIN_IN_ALLOWABLE_OPERATING_REGION		Npsha Npsh3 Margin In Allowable Operating Region		NPSHA-NPSH3 margin in the allowable operating region.

		DRG000151		FLOOR_ELEVATION		Floor Elevation		Refers to the vertical distance between the base (floor) of some place, and a reference point.

		DRG000152		VFD_STEADY_STATE_FORCED_RESPONSE_ANALYSIS		Vfd Steady State Forced Response Analysis		A test for evaluating how a rotating device controlled by a Variable Frequency Drive (VFD) responds to steady, periodic forces to ensure stable and efficient operation.

		DRG000153		TRANSIENT_FORCED_RESPONSE_ANALYSIS		Transient Forced Response Analysis		A test for assessing how a rotating device responds to time-varying or non-steady forces, capturing the system's behavior during changes in operating conditions.

		DRG000154		TORSIONAL_VIBRATION_ANALYSIS		Torsional Vibration Analysis 		A test of torsional vibrations and stresses in a rotating device's shaft system to ensure it can withstand torsional loads and avoid resonance issues.

		DRG000155		LATERAL_VIBRATION_ANALYSIS		Lateral Vibration Analysis		A test for the evaluation of side-to-side vibrations in a rotating device's shaft and components to ensure stability, prevent mechanical failures, and optimize performance.

		DRG000156		VOLTAGE_DEVIATION_MAX		Maximum  Voltage Deviation 		Maximum voltage deviation (Voltage swell or spike)  refers to a momentary percentage rise in voltage from its rated value, that occurs due to transient conditions. These deviations  can result from load changes, switching operations, or other disturbances

		DRG000157		VOLTAGE_DEVIATION_MIN		Minimum Voltage Deviation 		Minimum voltage deviation (Voltage drop or voltage dip ) refers to a momentary  percentage drop  in voltage from its rated value, that occurs due to transient conditions. These deviations can result from load changes, switching operations, or other distur

		DRG000158		FREQUENCY_DEVIATION_MAX		Maximum Frequency Deviation 		Maximum Frequency deviation is the percentage value of frequency rise from its the nominal (rated) frequency 

		DRG000159		FREQUENCY_DEVIATION_MIN		Minimum Frequency Deviation 		Minimum Frequency deviation is the  percantage value of frequency  dip from the nominal (rated) frequency 

		DRG000160		LOAD_CHANGE_100PCT_TO_50PCT		Load Changes From 100% To 50%		When electrical load connected to electrical machine or equipment is reduced from 100% (full load) to 50%  of its rated value

		DRG000161		LOAD_CHANGE_50PCT_TO_0PCT		Load Changes From 50% To 0%		When electrical load connected to electrical machine or equipment is reduced from 50% to 0% (no load) of its rated value

		DRG000162		LOAD_CHANGE_0PCT_TO_50PCT		Load Changes From 0% To 50%		When electrical load connected to electrical machine or equipment is increased from 0% (no load) to 50% of its rated value

		DRG000163		LOAD_CHANGE_50PCT_TO_100PCT		Load Changes From 50% To 100%		When electrical load connected to electrical machine or equipment is increased from 50% to 100% (full load) of its rated value

		DRG000164		RECOVERY_TIME_TRANSIENT_CONDITION_VOLTAGE		Recovery Time During  Voltage Transient Condition Voltage		Recovery time during maximum and minimum voltage deviation

		DRG000165		RECOVERY_TIME_TRANSIENT_CONDITION_FREQUENCY		Recovery Time During  Frequency Transient Condition Voltage		Recovery time during maximum and minimumfrequency deviation

		DRG000166		FIELD_CURRENT_NO_LOAD		Field Current No Load		value of field current at no load . Field current refers to the direct current (DC) supplied to the rotor winding. It controls the generated voltage, allowing the power system’s voltage to be regulated.

		DRG000167		FIELD_CURRENT_RATED_LOAD		Field Current Rated Load		value of field current at rated or 1/1 load . Field current refers to the direct current (DC) supplied to the rotor winding. It controls the generated voltage, allowing the power system’s voltage to be regulated.

		DRG000168		MAX_OPER_VAPOUR_MOLECULAR_WEIGHT		Max Operating Vapour Molecular Weight		Maximum molecular weight of the vapor (gas) phase that a system or process is designed to handle effectively under its operating conditions

		DRG000169		BACK_PULLOUT_LIFTING_DEVICE		Back Pullout Lifting Device		A specialized tool for removing the rotating assembly of a back pullout pump without disturbing the piping, used in pump maintenance and repair.

		DRG000170		API_682_DATASHEET		Api 682 Datasheet		A standardized document detailing specifications for mechanical seals in pumps, including design, materials, and operating conditions, as per the API 682 standard

		DRG000173		EXPORT_BOXING		Export Boxing		Securing and protecting goods, ensuring they withstand handling, transport, and environmental conditions during international shipment.

		DRG000174		OUTDOOR_STORAGE		Outdoor Storage		Storage in outdoor environment.

		DRG000175		PROPOSAL_CURVE_BEP_FLOW_WITH_RATED_IMPELLER_DIAMETER		Proposal Curve Bep Flow With Rated Impeller Diameter		The volumetric flow rate at the best efficiency point of the proposed pump curve, when equipped with the rated impeller diameter.

		DRG000176		START_OF_PREFERRED_OPERATING_REGION_WITH_RATED_IMPELLER		Start Of Preferred Operating Region With Rated Impeller		The minimum volumetric flow rate at which a pump, equipped with the rated impeller diameter, begins to operate efficiently and reliably within its optimal performance range.

		DRG000177		END_OF_PREFERRED_OPERATING_REGION_WITH_RATED_IMPELLER		End Of Preferred Operating Region With Rated Impeller		The maximum volumetric flow rate at which a pump, equipped with the rated impeller diameter, maintains efficient and reliable operation within its optimal performance range.

		DRG000178		START_OF_ALLOWABLE_OPERATING_REGION_WITH_RATED_IMPELLER		Start Of Allowable Operating Region With Rated Impeller		The minimum volumetric flow rate at which a pump, equipped with the rated impeller diameter, can operate without causing damage or significant efficiency loss, but not necessarily within its most efficient performance range.

		DRG000179		END_OF_ALLOWABLE_OPERATING_REGION_WITH_RATED_IMPELLER		End Of Allowable Operating Region With Rated Impeller		The maximum volumetric flow rate at which a pump, equipped with the rated impeller diameter, can operate without causing damage or significant efficiency loss, but not necessarily within its most efficient performance range.

		DRG000180		PRESERVATION_AND_PACKING_SPECIFICATION		Preservation And Packing Specification		Guidelines for protecting and packaging items to prevent damage during storage and transport.

		DRG000181		SHIPPING_PRESERVATION_AND_PACKING_REQUIRED		Shipping Preservation And Packing Required		To specify what the preservation and packing specification is required to be suitable for: (domestic delivery or export)

		DRG000182		MINIMUM_SUBMERGENCE_PERFORMANCE_TEST		Minimum Submergence Performance Test		A test to determine the lowest liquid level at which a vertical submerged pump can operate without air entrainment or cavitation, ensuring reliable performance.

		DRG000183		VIBRATION_TEST_MEASUREMENT_LOCATIONS		Vibration Test Measurement Locations		Specification of the required vibration test measurement locations for the tested equipment.

		DRG000184		RETEST_AFTER_FINAL_HEAD_ADJUSTMENT		Retest After Final Head Adjustment		A follow-up test conducted after adjusting the pump's head (pressure) to verify that it meets the specified performance criteria and operates correctly at the new settings.

		DRG000185		POST_TEST_DISASSEMBLY		Post Test Disassembly		A procedure mandating that the pump or equipment be disassembled after testing to inspect internal components for wear, damage, or compliance with specifications.

		DRG000186		POST_TEST_HYDRODYNAMIC_BEARINGS_INSPECTION		Post Test Hydrodynamic Bearings Inspection		The examination of hydrodynamic bearings after performance testing to check for signs of wear, damage, or any abnormalities, ensuring they meet operational standards and specifications.

		DRG000187		COUPLING_GUARD_IGNITION_HAZARD_ASSESSMENT		Coupling Guard Ignition Hazard Assessment		An evaluation process to identify and mitigate potential ignition risks associated with the coupling guard in a mechanical system, ensuring it does not pose a fire or explosion hazard.

		DRG000188		110_PERCENT_SITE_NPSHA_PERFORMANCE_TEST		110 Percent Site Npsha Performance Test		A performance test under the condition where the NPSHA is restricted to 110% of the NPSHA expected at the actual installation site, ensuring the pump performs reliably under that condition.

		DRG000191		UPPER_FLUID		Upper Fluid		Pertains to Fluid on top. In a three-phase separator, upper fluid and lower fluid refer to the two fluid phases that are separated based on differences in their density, typically in an oil and gas processing system

		DRG000192		LOWER_FLUID		Lower Fluid		Pertains to Fluid at the bottom.  In a three-phase separator, upper fluid and lower fluid refer to the two fluid phases that are separated based on differences in their density, typically in an oil and gas processing system

		DRG000193		COMMISSIONING_AND_STARTUP_SPARES_QUOTATION		Commissioning And Startup Spares Quotation		A cost estimate provided for the spare parts required during the commissioning and initial startup phase of equipment or machinery to ensure smooth operation and address any immediate maintenance needs.

		DRG000194		MAINTENANCE_SPARES_QUOTATION		Maintenance Spares Quotation		A cost estimate provided for the spare parts required for normal maintenance of equipment or machinery to ensure smooth operation and address any maintenance needs.

		DRG000195		SURFACE_PREPARATION_SPECIFICATION		Surface Preparation Specification		Detailed guidelines outlining the required methods and standards for cleaning and treating surfaces before coating or painting, ensuring proper adhesion and long-term protection.

		DRG000196		RELATIVE_DENSITY_RATED		Relative Density at rated operating condition		Relative density at rated operating conditions refers to the density of a substance (typically a fluid phase) at a specified temperature and pressure, compared to the density of water under the same conditions.

		DRG000197		VISCOSITY_RATED		Rated Viscosity		Rated viscosity refers to the viscosity of a fluid (typically a liquid) at its specified operating conditions, such as temperature and pressure. It is a measure of a fluid's resistance to flow or its internal friction. 

		DRG000198		ALTERNATIVE_CONDITION		Alternative Condition		Alternative condition refer to operational parameters that differ from the baseline or most typical conditions the system was designed for.

		DRG000199		EMULSION_LAYER		Emulsion Layer 		The interface or layer within a container or tank where an emulsion forms between two immiscible liquids

		DRG000200		GOLD_PLATING		Gold Plating		Electroplated using gold

		DRG000203		INTERNAL_NUTS		Internal Nuts		<INTERNAL> <NUT> is a <FASTENER> in combination with a <BOLT> that is a collar with an internal thread intended to fit onto an external thread that has a <RelativeLocation> inside the outer surface or structure of something.

		DRG000204		EXTERNAL_NUTS		External Nuts		<EXTERNAL> <NUT> is a <FASTENER> in combination with a <BOLT> that is a collar with an internal thread intended to fit onto an external thread that has a <RelativeLocation> outside the outer surface or structure of something.

		DRG000205		INTERNAL_STUDS		Internal Studs		<INTERNAL> <STUD>  is a <CYLINDRICAL THREADED FASTENER> and a <THREADED FASTENER WITHOUT HEAD> with external thread and without a head or driving recess that is generally threaded from both ends and is plain in the middle that has a <RelativeLocation> ins

		DRG000206		EXTERNAL_STUDS		External Studs		<EXTERNAL> <STUD>  is a <CYLINDRICAL THREADED FASTENER> and a <THREADED FASTENER WITHOUT HEAD> with external thread and without a head or driving recess that is generally threaded from both ends and is plain in the middle that has a <RelativeLocation> out

		DRG000209		METOCEAN_AND_FLOATING_FACILITY_DATA_FOR_MOTION_DESIGN		Metocean And Floating Facility Data For Motion Design		Environmental and facility-specific data used to design and evaluate the motion and stability of floating structures under various oceanographic and meteorological conditions.

		DRG000210		SQUARE_ROOT_EXTRACTION		Square Root Extraction		convert a linear differential pressure signal to a non-linear flow rate

		DRG000211		LOWER_PART		Lower Part		Section of a two part element closest to the ground

		DRG000212		UPPER_PART		Upper Part		Section of a two part element furthest from the ground

		DRG000214		GREASE_TYPE		Grease Type		The type of the used lubricating grease

		DRG000216		VALVES_LOCKABLE		Manifold Valves Lockable		Select whether it's capability to lock the valves in position is required.

		DRG000217		SUNSHADE		Sunshade		Sunshade

		DRG000218		MOUNTING_LOCATION		Mounting Location		The designated installation location of a component within the host machine, unit or system.

		DRG000219		TWO_YEAR_OPERATING_SPARES_QUOTATION		Two Year Operating Spares Quotation		A cost estimate for spare parts needed to ensure the reliable operation of equipment for two years.

		DRG000220		CAPITAL_SPARES_QUOTATION		Capital Spares Quotation		A cost estimate for long-term, critical spare parts essential for maintaining the operation and reliability of major equipment.

		DRG000221		SPARE_ROTOR_STORAGE_ORIENTATION		Spare Rotor Storage Orientation		The specified position in which a spare rotor must be stored to prevent damage and ensure readiness for use (Horizontal or Vertical).

		DRG000222		SHIPPING_AND_STORAGE_CONTAINER_FOR_VERTICAL_STORAGE_OF_SPARE_ROTOR		Shipping And Storage Container For Vertical Storage Of Spare Rotor		A specialized container designed to transport and store a spare rotor in an upright position to prevent damage and ensure its integrity.

		DRG000223		INERT_GAS_PURGE_FOR_SPARE_ROTOR_CONTAINER		Inert Gas Purge For Spare Rotor Container		The filling a spare rotor storage container with inert gas to prevent oxidation and corrosion.

		DRG000224		STANDPIPE_LENGTH		Standpipe_Length		Specify the length of the standpipe that the instrument is to be installed into.

		DRG000226		THERMOWELL_SHIELDED_LENGTH_LO		Thermowell Shielded Length (Lo)		Specify the shielded length of the model supplied and figure to be used in calculations.

		DRG000227		VOLUME_BOOSTER		Volume Booster		actuator/valve accessory used together with a positioner to increase the positioning speed of a pneumatic actuator Ref: 0112/2///61987#ABD372#001

		DRG000228		GRADE_TO_TOP_OF_PUMP_DISCHARGE_CONNECTION_DIMENSION		Grade To Top Of Pump Discharge Connection Dimension		The vertical distance from ground level to the top of the pump's discharge connection.

		DRG000229		GRADE_TO_UNDERSIDE_OF_PUMP_INLET_BELL_OR_STRAINER_DIMENSION		Grade To Underside Of Pump Inlet Bell Or Strainer Dimension		The vertical distance from the grade level to the bottom of the pump inlet bell or strainer.

		DRG000230		GRADE_TO_FIRST_STAGE_IMPELLER_CENTERLINE_DIMENSION		Grade To First Stage Impeller Centerline Dimension		The vertical distance from the grade level to the centerline of the first stage impeller.

		DRG000231		GRADE_TO_LIQUID_MINIMUM_SUBMERGENCE_LEVEL_DIMENSION		Grade To Liquid Minimum Submergence Level Dimension		The vertical distance from the grade level to the minimum liquid level required for the pump to operate without cavitation.

		DRG000232		BEARING_INTERNAL_CLEARANCE_CODE		Bearing Internal Clearance Code		Specify the Clearance code(C-code) of the bearing. Clearance Code indicates how much internal clearance the bearing gets in the machine and are indicated by different codes (C3\C2\CN\C4\C5)

		DRG000233		COLUMN_FLANGE		Column Pipe Flange		The flange of the column pipe of a vertical pump.

		DRG000234		DESIGN_PRESSURE_ACHIEVED		Design Pressure Achieved		Based on the project philosophy and risk tolerance, select how the actuator cylinder design pressure needs to be achieved 'by design', 'by pressure relief valve' or 'by air filter regulator'

		DRG000235		FLUID_PHASE_STATE		Fluid Phase State		Specify if it is Single, Multi or Super-critical Phase

		DRG000236		SHUTOFF_DIFF_PRESSURE_MAX_REVERSE_FLOW		Maximum shutoff differential pressure  at reverse flow direction		Maximum allowable pressure difference across a device or component when the fluid is flowing in the reverse direction (opposite to its normal flow direction) and the device is supposed to shut off or stop the flow.

		DRG000237		STEM_TRAVEL		Stem Travel		Adjusting the relationship between 2 stems (valve stem and Actuator stem )to set the Travel length

		DRG000238		DUTY_CLASS		Duty		Duty classification (Class A /Class B) of electric actuator for selection of right motorization solution. CLass A(ON-OFF) , Class B (inching/positioning) 

		DRG000239		TRAVEL_STOP		Travel Stop		Travel stops are used to limit stem travel at certain % travel whether limited to travel in the up direction or down direction.

		DRG000240		THREADED_MOUNTING_FOR_ACCELEROMETERS		Threaded Mounting For Accelerometers		Threaded provision for mounting accelerometers.

		DRG000241		FLAT_SURFACE_FOR_MOUNTING_ACCELEROMETERS		Flat Surface For Mounting Accelerometers		Flat surfaces for mounting portable magnetic type accelerometers.

		DRG000242		NUMBER_PER_RADIAL_BEARING		Number Per Radial Bearing		NUMBER OF A SPECIFIC INSTRUMENT TYPE PER RADIAL BEARING.

		DRG000243		THREADED_MOUNTING_FOR_VIBRATION_PROBES		Threaded Mounting For Vibration Probes		Threaded provision for mounting vibration proximity probes.

		DRG000244		FLAT_SURFACE_FOR_MOUNTING_VIBRATION_PROBES		Flat Surface For Mounting Vibration Probes		Flat surface provision for mounting portable magnetic type vibration proximity probes.

		DRG000245		KEYPHASOR		Keyphasor		A sensor that provides a precise reference signal once per revolution of a rotating shaft, used for phase measurement and vibration analysis in rotating machinery.

		DRG000246		MOUNTING_FOR_TEMPERATURE_PROBES		Mounting For Temperature Probes		Provision for mounting temperature probes

		DRG000247		TEMPERATURE_GAUGES_WITH_THERMOWELLS		Temperature Gauges With Thermowells		TEMPERATURE GAUGES WITH THERMOWELLS

		DRG000248		THRUST_AT_MAX_SUPPLY		Thrust At Max Supply		Amount of force exerted by the actuator or valve when it is supplied with the maximum possible pressure available from the system

		DRG000249		THRUST_AT_MIN_SUPPLY		Thrust At Min Supply		Amount of force generated by the actuator or valve when the system is supplied with the minimum required pressure for operation

		DRG000250		TRIM_PORT_SIZE		Trim (Port) Size		refers to the dimensions of the internal components such as the plug, seat, cage, and other parts that regulate the flow of fluid through the valve.

		DRG000251		COIL_INSULATION_CLASS		Solenoid Coil Insulation		Solenoid coil insulation classes are defined based on their thermal endurance, which is the maximum temperature the insulation can withstand over an extended period without significant degradation.

		DRG000252		PACKING_TYPE		Packing Type		refers to the types of packing materials and configurations

		DRG000253		FUGITIVE_EMISSION_PREVENTION		Fugative Emission Prevention		Fugitive emission prevention refers to strategies and mechanisms designed to minimize the unintended release of gases or vapors from industrial equipment.

		DRG000254		TIGHTNESS_CLASS		Tightness Class		A categorization that indicates the degree of tightness or the ability of a sealing system to prevent leakage under defined conditions.e.g. (AH\BH\CH\AM\BM\CM\100 ppmv\500 ppmv)

		DRG000255		ENDURANCE_CLASS		Endurance Class		A classification that indicates the durability and performance of sealing systems over long-term use and repeated operational cycles.e.g. (CC1\CC2\CC3\A1\A2\B1\B2)

		DRG000256		STROKING_TIME_FOR_CLOSING		Stroking Time For Closing		Stroking time for closing is the duration required for a valve actuator to fully close the valve, measured from the initial command to the final position.

		DRG000257		MAXIMUM_CONTROL_SIGNAL_CHANGE_TO_MOVE_OFF_THE_SEAT_FOR_ANTISURGE_VALVES		Maximum Control Signal Change To Move Off The Seat For Anti-Surge Valves		Anti-surge valves are typically controlled by a feedback loop that includes a control signal (often a pressure or flow measurement) used to determine the valve position. The control signal dictates how much the valve opens or closes to maintain stable ope

		DRG000258		OVERSHOOT_FOR_ANTISURGE_VALVES		Overshoot For Anti-Surge Valves		Overshoot is the extent to which the valve position or the controlled process variable exceeds the desired value before stabilizing at the setpoint.

		DRG000259		ELASTOMER_RAPID_GAS_EXPLOSIVE_DECOMPRESSION_RESISTANT_GRADE		Elastomer Rapid Gas (Explosive) Decompression Resistant Grade		are specially formulated materials designed to withstand rapid changes in pressure without suffering significant damage.

		DRG000260		FUGATIVE_EMISSIONS_CERTIFIED_PACKING		Fugative Emissions Certified Packing		Fugitive emission certified packing refers to certified strategies and mechanisms designed to minimize the unintended release of gases or vapors from industrial equipment.

		DRG000261		TAG_NO_CLOSE_SIGNAL		Close Signal Tag No		Tag number for the close signal

		DRG000262		TAG_NO_OPEN_SIGNAL		Open Signal Tag No		Tag number of the open signal

		DRG000263		LOCAL_RESET		Local Reset		A local reset in a control valve refers to the procedure of resetting the valve's position or control settings directly at the valve site, rather than through a remote control system.

		DRG000264		PARTIAL_STROKE_DEVICE		Partial Stroke Device		Partial Stroke Device (PSD) is an apparatus used to test the functionality of valves, particularly critical safety and emergency shut down (ESD) valves, without completely interrupting the process.

		DRG000267		OPERATING_FREQUENCY_LIMIT_PCT		Operating Frequency Limit		Frequency limit as a percentage of supply frequency to which the motor shall provide its rated torque.

		DRG000269		OPERATING_VOLTAGE_LIMIT_PCT		Operating Voltage Limit		Voltage limit as a percentage of supply voltage to which the motor shall provide its rated torque.

		DRG000271		LOCKED_ROTOR_CURRENT_TOLERANCE		Declared Locked Rotor Current Tolerance		Accepted tolerance for declared locked rotor current tolerance. Whilst the default is +20% as per IEC 60034-1 Table 21

		DRG000272		LOCKED_ROTOR_CURRENT_AT_100PCT_RATED_VOLTAGE		Declared Locked-Rotor Current At 100% Rated Voltage		Greatest steady-state r.m.s. current taken from the line with the motor held at rest, over all angular positions, at 100% rated voltage and frequency, as a per unit value of full load current (Is/In) including positive tolerance.

		DRG000273		LOCKED_ROTOR_CURRENT_AT_80PCT_RATED_VOLTAGE		Declared Locked-Rotor Current At 80% Rated Voltage		Greatest steady-state r.m.s. current taken from the line with the motor held at rest, over all angular positions, at 80% rated voltage and frequency, as a per unit value of full load current (Is/In) including positive tolerance.

		DRG000274		LOCKED_ROTOR_POWER_FACTOR_AT_100PCT_RATED_VOLTAGE		Declared Locked-Rotor Power Factor At 100% Rated Voltage		The power factor with the rotor locked, at rated voltage and frequency.

		DRG000275		LOCKED_ROTOR_TORQUE_AT_80PCT_RATED_VOLTAGE		Declared Locked-Rotor Torque At 80% Rated Voltage		The smallest measured torque the motor develops at its shaft and with the rotor locked, over all its angular positions, at 80% rated voltage and rated frequency.

		DRG000276		MOTOR_STARTING_DESIGNATION		Starting Designation		Motor starting designation according to IEC 60034-12. The motor starting designations, such as N, NE, NY, H, HE, and HY, refer to different characteristics and performance standards for electric motors.

		DRG000277		SURFACE_PROTECTION_DURABILITY_CATEGORY		Surface Protection Durability Category 		Surface durability category in accordance with ISO 12944-1 Section 5.5.Category : medium (M) 7 to 15 years, high (H) 15 to 25 years, very high (VH) +25 years

		DRG000278		SHOCK_PULSE_MONITORING_CONNECTION		Shock Pulse Monitoring Connection		Connection points for connecting the transducers for Shock pulse monitoring (SPM) technique for condition monitoring of rolling element bearings in machines.

		DRG000280		ROTOR_SHAFT_BALANCING_REQUIRED		Fine Balancing Above Rated Speed		If fine balancing of rotor shaft is required for high speed applications.

		DRG000281		PROCESS_FLUID_EROSION_POSSIBILITY		Process Fluid Erosion Possibility		Specify whether the process has erosive particles contained within. If 'yes' provide details, else 'No'

		DRG000282		FIRE_PROTECTION_ACTUATOR		Fire Protection - Actuator		actuators in fire protection systems may need their own fire protection measures to ensure they operate reliably during a fire, safeguarding both the system’s integrity and overall safety.

		DRG000283		GOVERNING_SIZING_CASE		Governing Sizing Case		The governing sizing case for a pressure relief valve (PRV) is the worst-case scenario that determines the maximum flow rate the valve must handle to safely relieve pressure. This scenario is typically based on the process or equipment being protected and

		DRG000284		VALVE_CONSECUTIVE_STROKES_COUNT		Number Of Consecutive Valve Strokes		Number of consecutive valve strokes

		DRG000285		RESTRICTED_LIFT		Restricted Lift		Restricted lift is a condition or design feature of a pressure relief valve where the valve's disk is intentionally limited in how far it can open during operation.

		DRG000286		BLOWDOWN_SETTING		Blowdown Setting		Blowdown setting for Pressure Relief Valve

		DRG000287		RELIEVING_TEMPERATURE		Temperature At Relieving Condition		The temperature of the fluid (gas, liquid, or vapor) as it passes through the pressure relief valve during a relief event when the valve is open and relieving pressure

		DRG000288		REQUIRED_CAPACITY_PER_VALVE		Required Capacity Per Valve		Quantity of fluid that the valve is required to relieve at relieving conditions and unit of measure

		DRG000290		COUPLING_HUB_FIT		Coupling Hub Fit		The coupling hub fit for which the motor shaft shall be designed to accept. It can be keyed, hydraulic or other fit

		DRG000291		VAPOUR_PRESSURE_RATED		Rated Vapour Pressure		Vapour Pressure at Rated Condition

		DRG000292		MASS_FLUX		Mass Flux		Mass Flux is the rate of mass flow per unit area

		DRG000293		MAX_DESIRED_RATED_CAPACITY_PER_VALVE		Maximum desired rated capacity per valve 		Maximum desired rated capacity per valve when restricted lift is specified 

		DRG000294		PILOT_VENT		Pilot Vent		Specify if discharge is to atmosphere, a discharge line, or if to another system, state the discharge system pressure

		DRG000295		PILOT_SENSE		Sensing Configuration		Specify either integral or remote sensing configuration for pilot-operated valves

		DRG000296		UV_STAMP		Uv Stamp		A UV stamp on a relief valve indicates that the valve has been certified by an authorized inspection agency in accordance with the ASME Boiler and Pressure Vessel Code

		DRG000297		TEST_GAG		Test Gag		A test gag is a device used in the testing and setting of pressure relief valves

		DRG000298		REACTIVE_FORCE		Reactive Force		Refers to the force generated as a result of the fluid or gas being expelled from the valve when it opens

		DRG000299		FIELD_TEST_INDICATOR		Field Test Indicator		Field test Indicator used to monitor and verify the valve's operation during field testing. It helps in visualizing or recording the performance of the device being tested

		DRG000300		FIELD_TEST_CONNECTOR		Field Test Connector		A component or fitting that allows a technician to connect testing equipment to a valve or system component without removing the valve from the system or requiring full system pressurization.

		DRG000301		BACKFLOW_PREVENTER		Backflow Preventer		Backflow preventer is required to keep the main valve closed when the outlet pressure exceeds the inlet pressure

		DRG000302		RUPTURE_DISC_ON_INLET_OF_PRESSURE_RELIEF_VALVE		Rupture Disc On Upstream		Rupture Disc is used on the inlet of Pressure Relief Valve

		DRG000303		ACTUATOR_SIZING_SAFETY_FACTOR		Actuator_Sizing_Safety_Factor		Specify the sizing factor to ensure the actuator has sufficient capacity to handle unexpected loads, variations, or other uncertainties in the system.(stable conditions, the safety factor might range from 1.1 to 1.5 and more demanding or unpredictable env

		DRG000304		LUBRICATION_PLATE		Lubrication Plate		A dedicated lubrication plate attached to the motor

		DRG000305		MAXIMUM_PITCHING_OF_VESSEL		Maximum Pitching Of Vessel In Dynamic Conditions		Where a floating or marine location is specified, confirm maximum rotation about athwartship axis of the vessel under dynamic conditions defined in IEC 60092-101, e.g. ± 7° 30'. State 'N/A' where not applicable.

		DRG000306		MAXIMUM_ROLLING_OF_VESSEL		Maximum Rolling Of Vessel In Dynamic Conditions		Where a floating or marine location is specified, confirm maximum rotation about fore-and-aft axis of the vessel under dynamic conditions defined in IEC 60092-101, e.g. ± 22° 30'. State 'N/A' where not applicable.

		DRG000307		STANDSTILL_PERIOD		Standstill Period		Specify when periods of standstill or storage or transport which exceed 6 months are anticipated, as described in IEC 60034-1, 6.6

		DRG000308		TRANSPORT_AND_STORAGE_CONDITIONS		Transport And Storage Conditions		Specify where transport and storage conditions are outside those specified as site conditions. This may result in the requirement of additional preservation provision .

		DRG000309		SURGE_TEST		Surge Test		The surge test finds shorts and insulation weaknesses in coils, windings, electric motors, generators, alternators and transformers. 

		DRG000310		SEALED_WINDING_CONFORMANCE_TEST		Sealed Winding Conformance Test		A sealed winding conformance test is a critical procedure for assessing the insulation integrity of motor stators, especially in industrial settings. The stator winding is thoroughly soaked with water to simulate harsh operating conditions.

		DRG000311		STAR_POINT_TERMINAL_BOX		Star Point Terminal Box		Star point terminal box . This is typically used to locate differential protection current transformers and to facilitate winding testing activities.

		DRG000312		LOCKED_ROTOR_CURRENT		Specific Starting Requirement Locked Rotor Current 		Locked rotor current is basically the current drawn by the motor at its rated voltage when its rotor is kept stationary

		DRG000313		TEMPERATURE_DETECTOR_FOR_SURGE_ARRESTORS		Temperature Detector Surge Arrestors		Temperature detectors for surge arrestors are essential for monitoring and diagnosing potential issues and help to ensure that surge arrestors are functioning correctly and can prevent potential failures in electrical systems. 

		DRG000314		VIBRATION_GRADE		Vibration Limits		Vibration limits as specified in IEC 60034-14 standard for rotating electrical machines, including bearing housings e.g, Grade A, Grade B 

		DRG000315		SHAFT_DISPLACEMENT_RUNOUT_LIMITS		Shaft Displacement Runout Limits		Maximum allowed or expected shaft displacement runout limits as per IEC 60034-14, Table 1 or API 541.
Shaft runout refers to the deviation (axial or radial) of a shaft’s centerline from its true axis of rotation.

		DRG000316		ONLINE_WINDING_PARTIAL_DISCHARGE_MEASUREMENT_REQD		On-Line Winding Partial Discharge Measurement		On-line partial discharge (PD) measurement is a widely used technique for assessing the condition of stator winding insulation method because it allows for continuous monitoring without taking the machine out of service, which helps in early detection of 

		DRG000317		PARTIAL_DISCHARGE_SENSING_ELEMENT_TYPE		Partial Discharge Sensing Element Type		Type of partial discharge sensing element required or used where partial discharge monitoring or measuring is required

		DRG000318		IOT_HARDWARE_INSTALLATION_PROVISION		Provision For Iot Hardware Installation		Specify where the supplier offers IoT hardware which shall be attached to the motor, mounting points and all other provisions to be made to facilitate this.

		DRG000319		PERCENT_OPENING_AT_DESIGN_FLOW		Opening At Design Flow (%)		Valve opening as a percentage of its full capacity

		DRG000320		NUMBER_OF_DISCS_PER_TAG		Number Of Discs Per Tag		How many rupture discs are installed at a specific pressure relief location, identified by a tag number

		DRG000321		VACUUM_SUPPORT		Vacuum Support		A support to prevent collapse or deformation under vacuum, ensuring structural integrity and reliable operation.

		DRG000323		CLOSED_VALVE_POSITION_INDICATOR_COLOR		Closed Valve Position Indicator Color		Closed Valve Position Indicator Color

		DRG000324		OPEN_VALVE_POSITION_INDICATOR_COLOR		Open Valve Position Indicator Color		Open Valve Position Indicator Color

		DRG000325		ACTUATOR_STYLE		Actuator Style		Traditional or Integrated compact type

		DRG000326		PNEU_HYD_TO_END_TORQUE		Air/Hydraulic To End Torque/Thrust (At Minimum Network Supply Pressure)		Final torque generated by a pneumatic or hydraulic actuator as it reaches the end of its stroke (either fully open or fully closed) during valve operation

		DRG000327		PNEU_HYD_TO_RUN_TORQUE		Air/Hydraulic To Run Torque/Thrust (At Minimum Network Supply Pressure)		Continuous torque provided by a pneumatic or hydraulic actuator while the valve is in motion during its normal operating phase

		DRG000328		PNEU_HYD_TO_START_TORQUE		Air/Hydraulic To Start Torque/Thrust (At Minimum Network Supply Pressure)		initial torque generated by a pneumatic or hydraulic actuator at the beginning of its operation, used to start moving a valve from its fully seated (open or closed) position

		DRG000329		SPRING_TO_END_TORQUE		Spring To End Torque/Thrust		Torque generated or exerted by a spring as it reaches its fully compressed or extended position in a mechanical system

		DRG000330		SPRING_TO_END_THRUST		Spring To End Torque/Thrust		Linear force exerted by a spring as it reaches its fully extended or compressed position, often within a valve actuator or a mechanical system that relies on linear movement rather than rotational force

		DRG000331		SPRING_TO_RUN_TORQUE		Spring To Run Torque/Thrust		Continuous torque provided by a spring during the normal operation (or 'run' phase) of a spring-operated actuator or valve. It represents the torque exerted by the spring while the actuator or valve is moving, rather than at the initial or final position.

		DRG000332		SPRING_TO_RUN_THRUST		Spring To Run Torque/Thrust		Continuous thrust (linear force) provided by a spring during the normal operation (or 'run' phase) of a spring-operated linear actuator or valve. It represents the force exerted by the spring while the valve is moving, not just at the start or end of the 

		DRG000333		SPRING_TO_START_THRUST		Spring To Start Torque/Thrust		initial linear force exerted by a spring in a spring-return linear actuator to begin moving the valve or mechanical component from its current position

		DRG000334		SPRING_TO_START_TORQUE		Spring To Start Torque/Thrust		The initial rotational force exerted by a spring at the beginning of its return operation in a spring-return actuator or valve. It is the torque generated by the spring to start moving the valve from its current position (typically open or closed) towards

		DRG000335		STALL_TORQUE		Stall Torque		 Stall torque is a torque produced by a motor or other mechanical device when its rotational speed is zero or when it is stalled condition.

		DRG000336		BREAK_AWAY_ANGLE_OR_PERCENT_OF_STROKE_CLOSE_DIRECTION		Break Away Angle Or % Of Stroke (Close Direction)		Initial movement characteristics of a valve actuator or a mechanical system when it starts to close

		DRG000337		BREAK_AWAY_ANGLE_OR_PERCENT_OF_STROKE_OPEN_DIRECTION		Break Away Angle Or % Of Stroke (Open Direction)		Initial movement required for a valve or actuator to start opening from its fully closed position

		DRG000338		END_TO_CLOSE_TORQUE		End To Close Torque/Thrust		Torque required to fully close a valve at the final stage of the closing process

		DRG000339		END_TO_OPEN_TORQUE		End To Open Torque/Thrust		Torque applied at the end of the operation to fully open the valve.

		DRG000340		MAX_OPER_TIME_WITH_ALL_ACTUATOR_CONTROL_COMPONENTS_CLOSE_DIRECTION		Maximum Operating Time With All Actuator Control Components (Close Direction)		The maximum operating time for actuator control components in the close direction.

		DRG000341		MAX_OPER_TIME_WITH_ALL_ACTUATOR_CONTROL_COMPONENTSOPEN_DIRECTION		Maximum Operating Time With All Actuator Control Components(Open Direction)		The maximum operating time for actuator control components in the Open direction.

		DRG000342		MIN_OPER_TIME_WITH_ALL_ACTUATOR_CONTROL_COMPONENTS_CLOSE_DIRECTION		Minimum Operating Time With All Actuator Control Components (Close Direction)		The minimum operating time for actuator control components in the close direction.

		DRG000343		MIN_OPER_TIME_WITH_ALL_ACTUATOR_CONTROL_COMPONENTS_OPEN_DIRECTION		Minimum Operating Time With All Actuator Control Components (Open Direction)		The minimum operating time for actuator control components in the open direction.

		DRG000344		RUN_TO_CLOSE_TORQUE		Run To Close Torque/Thrust		Amount of torque required by the actuator to continue closing a valve once the closing process has started. It is the continuous torque needed to maintain the valve's motion as it moves towards the closed position

		DRG000345		RUN_TO_OPEN_TORQUE		Run To Open Torque/Thrust		Amount of torque required by the actuator to continue opening a valve once the opening process has started. It is the continuous torque needed to maintain the valve's motion as it moves towards the open position

		DRG000346		LONG_STAND_STILL_TIME_STAYING_IN_SAME_POSITION		Long Standstill Time		Duration that a valve or actuator remains in the same position without movement

		DRG000347		REMOVABLE_OR_LOCKABLE		Removable Or Lockable		Special requirement for removable or lockable option depending on the system's need for safety, ease of access, or both.

		DRG000348		RELAY_CONTACT		Relay Contact For Di		Relays are electrically operated switches that use an electromagnet to mechanically operate a set of contacts, allowing control over high-power devices with a low-power signal.

		DRG000349		MANUAL_OVERRIDE		Manual Override		A manual override is a feature on automated or electrically/pneumatically operated valves that allows an operator to manually control the valve in case of a system malfunction, loss of power, or failure of the automatic control system. (This could be a ha

		DRG000350		NO_OF_STROKES_FOR_DOUBLE_ACTING_FAIL_SAFE_ACTUATOR		Double Acting Fail Safe Actuators Sized For (Strokes)		Number of strokes double acting fail safe actuators is sized  for. For Fail safe applications, 3 strokes are mandatory. The number of strokes for fail safe applications is decided on case to case basis.

		DRG000351		IMPULSE_VOLTAGE_REPETITION_RATE		Impulse Voltage Repetition Rate		It is the inverse of the average time between two successive impulses of the same polarity, whether unipolar or bipolar in accordance with IEC 60034-18-42

		DRG000352		PEAK_TO_PEAK_IMPULSE_VOLTAGE_AT_THE_IMPULSE_VOLTAGE_REPETITION_RATE		Peak-To-Peak Impulse Voltage At The Impulse Voltage Repetition Rate		It refers to the impulse peak-to-peak voltage at the impulse voltage repetition rate in accordance with IEC 60034-18-42. 

		DRG000353		PEAK_TO_PEAK_VOLTAGE_AT_THE_FUNDAMENTAL_FREQUENCY		Peak-To-Peak Voltage At The Fundamental Frequenc		It refers to the peak-to-peak phase to earth voltage at the fundamental frequency in accordance with IEC 60034-18-42.

		DRG000354		PHASE_TO_EARTH_JUMP_VOLTAGE		Phase-To-Earth Jump Voltage		It is the change in phase-to-earth voltage at the terminals of the machine occurring at the start of each impulse in accordance with IEC 60034-18-42.

		DRG000355		MAXIMUM_CONTINUOUS_OPERATING_SPEED_AT_MAXIMUM_TORQUE		Maximum Continuous Operating Speed At Maximum Torque		The maximum continuous operating speed at the upper torque value of the load window as per IEC 61800-4.

		DRG000356		VIBRATION_GRADE		Maximum Vibration Magnitude		The required vibration grade as defined in IEC 60034-14 Table 1. IOGP default is grade A. Grade A applies to motors with no special vibration requirements. Grade B applies to motors with special vibration requirements.

		DRG000357		OPER_VAPOUR_MOLECULAR_WEIGHT_MIN		Minimum Operating Vapour Molecular Weight		Minimum molecular weight of the vapor (gas) phase that a system or process is designed to handle effectively under its operating conditions

		DRG000358		OPER_VAPOUR_MOLECULAR_WEIGHT_NORMAL		Normal Operating Vapour Molecular Weight		Molecular weight of the vapor (gas) phase that a system or process is designed to handle effectively under its  Normal operating conditions

		DRG000359		PRESSURE_CONTAINING_MATERIAL		Pressure Containing Material		All components subject to line pressure e.g. body, bonnet

		DRG000360		AIR_TEMPERATURE_AT_RATED_POWER		Air Temperature At Rated Power		air temperature at rated power

		DRG000361		REMOVAL_UNDER_LINE_PRESSURE		Removal Under Line Pressure		Safely remove components from a pressurized pipeline or system without depressurizing it first

		DRG000362		VIBRATION_MONITORING_CONNECTION_REQUIREMENT		Vibration Monitoring		Connection points for installation/mounting of vibration monitoring devices or sensors.

		DRG000363		STAINLESS_STEEL_FIXINGS		Stainless Steel Fixings		Nuts, bolts, washers and any other fixings of stainless steel material.

		DRG000365		RAMPUP_TIME_TO_MINIMUM_SPEED		Ramp-Up Time To Minimum Speed		Recommended range of acceptable time or maximum allowable time for the converter to ramp up the motor to minimum speed, to ensure proper lubrication of the motor bearings. 

		DRG000366		AUXILIARY_TERMINAL_BOX		Auxiliary Terminal Box		An <AUXILIARY TERMINAL BOX> is a <TERMINAL BOX> where auxiliary (not main) cables are connected.

		DRG000367		PART_OF_FITTING		Part Of Fitting		Is the component part of the overall fitting

		DRG000368		EARTHING_CONNECTION_POINT		Portable Earth Connection Point		Connection point on each phase and earth for the attachment of a portable earthing device.

		DRG000369		ROTATABLE_COLUMN		Rotatable Column		a type of level gauge where the column (or the part of the gauge that displays the liquid level) can be rotated or turned.

		DRG000370		SPHERICAL_UNION_REQUIRED		Spherical Union Included		A Spherical Union is a type of mechanical fitting used to join two sections of piping or tubing, allowing for some degree of angular misalignment or movement.

		DRG000371		OFFSET_PATTERN_REQUIRED		Offset Pattern Included		An Offset Pattern Valve on a level gauge is a type of valve designed to control the flow of fluid into or out of the gauge, often used when space constraints or specific operational requirements exist.

		DRG000372		Dielectric		Dielectric		The dielectric  means dielectric materials (fiberglass, mica, aramid fiber paper, NOEMX, Mylar, etc.) in combination with the process materials and air that provides the electrical insulation of the transformer.

		DRG000373		TAPPING_AT_PRIMARY_SIDE		Tapping At Primary Side		Tapping on a primary side of transformer  to adjust secondary voltage of power transformer for high or low voltage conditions. Common tap arrangements are +2.5%, +5% and -2.5%, -5% of the rated tap

		DRG000374		TERMINAL_FOR_EARTHING_APPARATUS		Terminal For Earthing Apparatus		Terminals for connecting the earthing apparatus to an equipment

		DRG000375		ULTRASONIC_NUMBER_OF_BEAMS		Ultrasonic Number Of Beams		number of beams refers to how many distinct ultrasonic beams are generated and used to probe a target area. The number of beams impacts the resolution, depth of penetration, and overall quality of the data collected.

		DRG000376		Probe retraction mechanism		Probe_Retraction_Mechanism		A probe retraction mechanism is a system designed to safely withdraw a probe from a testing or process environment, often in situations where the probe needs to be isolated or protected from harsh conditions, like high pressure, high temperature, or corro

		DRG000377		TRANSMITTER_CONNECTING_CABLES_REQ		Transmitter Connecting Cables		the external cables are required for connection between sensor and transmitter housing .

		DRG000378		ISOLATED_OUTPUTS		Isolated Outputs		Select 'yes' if isolated from power supply; 'no' if not isolated from power supply, 'not applicable' if unit is loop powered hence not applicable. Default value : not applicable

		DRG000379		PROCESS_SECONDARY_CONTAINMENT		Process Secondary Containment		is designed to ensure safety and prevent environmental contamination in case of leakage from the primary flow tube.

		DRG000380		Transformer_core		Transformer Core		A transformer core is an iron block that acts as a path for the flow of magnetic flux. Thus, the transformer core forms the magnetic circuit of the transformer. It is used to confine the magnetic flux to a definite path.

		DRG000381		TERTIARY_WINDING		Tertiary 		A 'Tertiary' is a third winding added to a two winding transformer. Also called 'Stabilizing' winding – stabilizes neutral point voltage

		DRG000382		EFFICIENCY_AT_08_LAGGING_POWER_FACTOR_WITH_100PCT_LOAD		Efficiency At 0.8 Lagging Power Factor, 100 % Load		Efficiency at 0.8 lagging power factor in %, based on 100 % load

		DRG000383		EFFICIENCY_AT_08_LAGGING_POWER_FACTOR_WITH_50PCT_LOAD		Efficiency At 0.8 Lagging Power Factor, 50 % Load		Efficiency at 0.8 lagging power factor in %, based on 50 % load

		DRG000384		LOAD_LOSS_AT_RATED_VOLTAGE_AND_PRINCIPAL_TAP		Load Loss At Rated Voltage And Principal Tap		Load loss at rated voltage and principal tap in KW. Load losses are sum of ohmic losses  and stray losses

		DRG000385		NOLOAD_LOSS_AT_RATED_VOLTAGE_AND_PRINCIPAL_TAP		No-Load Loss At Rated Voltage And Principal Tap		No-load loss at rated voltage and principal tap in KW. Transformer no-load loss, often called core loss or iron loss, is the power loss in a transformer excited at rated voltage and frequency but not supplying load.

		DRG000386		PERCENTAGE_IMPEDANCE_ON_AN_RATING_AT_PRINCIPAL_TAP		Percentage Impedance On Air Natural Rating At Principal Tap		Percentage impedance on air natural rating at principal tap in %. Percentage impedance is a measure of the volt drops when the transformer in on full load due to the winding resistance and leakage reactance expressed as a percentage of the rated voltage.

		DRG000387		PERCENTAGE_REGULATION_AT_08_LAGGING_POWER_FACTOR		Percentage Regulation At 0.8 Lagging Power Factor		Voltage Regulation of Transformer at 0.8 Lagging Power Factor. Voltage regulation is the measure of how well a transformer can maintain constant secondary voltage given a constant primary voltage and wide variance in load current. The lower the percentage

		DRG000388		PERCENTAGE_REGULATION_AT_UNITY_POWER_FACTOR		Percentage Regulation At Unity Power Factor		Voltage Regulation of Transformer at unity Lagging Power Factor. Voltage regulation is the measure of how well a transformer can maintain constant secondary voltage given a constant primary voltage and wide variance in load current. The lower the percenta

		DRG000389		ZERO_SEQUENCE_IMPEDANCE		Zero Sequence Impedance		The impedance offered by system to the flow of zero sequence current

		DRG000390		SUPPLY_VOLTAGE_HARMONIC_CONTENT_PCT		Supply Voltage Harmonic Content		supply voltage harmonic content in %. The harmonic content of the utility’s supply voltage affect the harmonic distortion of the system.

		DRG000391		SHORT_CIRCUIT_APPARENT_POWER		System Short Circuit Apparent Power		system short circuit apparent power in MVA

		DRG000392		IMPEDANCE_AT_RATED_VOLTAGE_AND_CURRENT		Impedance At Rated Voltage And Current		Impedance at rated voltage and current in ohms

		DRG000393		COLUMN_COVER_MATERIAL		Cover Material		material of which a cover is made

		DRG000394		NO_LOAD		No-Load		Condition when no load is connected to equipment or equipment is operating without any load

		DRG000395		INSPECTION_OR_EARTHING_HATCHES		Inspection/Earthing Hatches		Hatches for  accessing various parts of equipment for inspection ,monitoring , repairs, servicing etc.

		DRG000396		SERVICE_ACCESS_LOCATION		Service Access		Refers to location or sides (front/back/top/bottom) of equipment from where service access is  possible/provided / required.

		DRG000397		SHORT_CIRCUIT_REACTANCE		Short-Circuit Reactance Ux		Short-circuit reactance is a specific measure of the reactance in a transformer or electrical circuit during a short-circuit condition. ¿
It is calculated as the ratio of the short-circuit reactance  Xsc to the base or rated voltage 
of the transformer, e

		DRG000398		SHORT_CIRCUIT_RESISTANCE		Short-Circuit Resistance Ur		Refers to a measure of the resistive component of a transformer's impedance during a short-circuit condition, expressed as a percentage of the transformer's rated voltage

		DRG000399		VOLTAGE_AT_FULL_LOAD_AT_08_POWER_FACTOR		Secondary Voltage Full Load Pf 0.8		Refers to Voltage level across the winding of a transformer when it is supplying its maximum rated load (full load) at a specified power factor of 0.8

		DRG000400		TEST_VOLTAGES_ACC_IEC_60076_LIST_1		Test Voltages Acc. Iec 60076 (List 1)		List 1 of IEC 60076 provides essential guidelines for the voltages used in various transformer tests, ensuring that manufacturers and operators can verify the reliability and safety of transformers.

		DRG000401		TEST_VOLTAGES_ACC_IEC_60076_LIST_2		Test Voltages Acc. Iec 60076 (List 2)		IEC 60076, List 2 specifies the test voltages for power transformers, focusing on the conditions under which the transformers are tested for insulation and dielectric strength. 

		DRG000402		BIDIRECTIONAL_ROLLERS		Bi-directional Rollers 		Bi-directional rollers (also referred to as bi-directional roller systems or rollers) are specialized equipments used to move heavy transformers/equipments during transportation or installation. 

		DRG000403		SHIPPING_LOADS		Shipping Loads		Shipping loads are the stresses on equipment during sea transport. ISO 1496, ISO 3874, and ASTM D4169 are some relevant standards.

		DRG000404		CORRECTED_LMTD		Corrected Log Mean Temperature Difference		A <CORRECTED LOG MEAN TEMPERATURE DIFFERENCE> is an <IndirectProperty> that refers to a <TEMPERATURE> adjusted by a correction factor to represent the effective <TEMPERATURE> difference for heat exchange in complex flow configurations.

		DRG000405		WITH_ALARM_AND_TRIP_CONTACTS_REQUIREMENT		With Alarm And Trip Contacts Requirement		Alarm and trip contacts are required.

		DRG000406		FIBER_OPTIC_TEMPERATURE_SENSOR_CHANNEL		Channels Of Fiber Optic temperature Sensor		It refers to distinct measurement paths or measurement points also called channels that the sensor system can monitor, usually in the form of multiple sensor probes or individual optical fibers deployed in various locations.

		DRG000408		REDUNDANCY_REQUIREMENT		Redundancy Requirement		It refers to a situation where there is a need for backup systems, processes, or resources to ensure reliability and continuity and to prevent system failures.

		DRG000409		FIBER_OPTIC_TEMPERATURE_SENSING		Fiber Optic Temperature Sensing		It refers to the technique of measuring temperature using optical fibers, where the temperature change affects the properties of light transmitted through or reflected by the fibers. 

		DRG000410		ONLINE_DISSOLVED_GAS_ANALYSIS		Online Dissolved Gas Analysis (DGA)		Online dissolved gas analysis where real time monitoring of transformer incipient faults is required. It is a diagnostic technique used to monitor and analyze the gases dissolved in the insulating oil of electrical transformers and other high-voltage equi

		DRG000411		SILICA_GEL_BREATHER_FOR_MAIN_TANK		Silica Gel Breather For Main Tank		A silica gel breather is a device that helps in protecting transformers from moisture and contaminants, and maintain the proper moisture levels inside a transformer's main tank.

		DRG000412		SUDDEN_PRESSURE_RELAY		Sudden Pressure Relay		Sudden Pressure Relay with a switch is an important protective device designed to detect rapid increases in internal pressure, which could indicate a fault condition, such as an internal short circuit, dielectric breakdown, or other catastrophic failures 

		DRG000413		SURGE_ARRESTER		Surge Arrester		It is a protective device that helps safeguard electrical equipment and systems from transient over-voltages caused by lightning, switching operations, voltage spikes in power lines or other electrical disturbances.

		DRG000414		CONSERVATOR_DIAPHRAGM_FAILURE_ALARM_CONTACT		Alarm Contact For Conservator Tank Diaphragm Failure		Alarm Contact is a device used to monitor and indicate any issues or abnormal conditions related to the diaphragm of a conservator tank.

		DRG000415		MAGNETIC_LIQUID_LEVEL_GAUGE		Magnetic Liquid Level Gauge		A level gauge that use magnetic float that moves with the liquid level and is used to measure and visually display the level of a liquid within a tank, vessel, or container.

		DRG000416		LIQUID_TEMPERATURE_INDICATOR		Liquid Temperature Indicator		It is an instrument used to measure and display the temperature of a liquid in various systems such as tanks, pipelines, reactors, and machinery.

		DRG000417		SEISMIC_ZONE		Seismic zone 		seismic zones are classified based on earthquake intensity or probability of ground shaking. These zones are often numbered or rated from Zone 1 (lowest risk) to Zone 5 (highest risk), with each zone having specific building codes or engineering standards

		DRG000418		BIOLOGICAL_CONDITIONS_CLASS		Biological Conditions (B)		Specify the Biological Conditions classifications as per IEC 60721-3-4 using classification system (B1,B2,B3,B4) for the environmental conditions for electrical and electronic equipment related to biological factors that may affect equipment, such as fung

		DRG000419		CHEMICALLY_ACTIVE_SUBSTANCES_CLASS		Chemically Active Substances (C)		IEC 60721-3-4 defines the levels of chemical exposure (classified as C1, C2, C3, and C4) based on the concentration and nature of chemically active substances in the environment.

		DRG000420		CLIMATIC_CONDITIONS_CLASS		Climatic Conditions (K)		IEC 60721-3-4 provides a classification system for environmental conditions, specifically focusing on the impact of climatic factors on electrical and electronic equipment. The climatic conditions (K) classification consists of four levels, from K1 to K4.

		DRG000421		MECHANICAL_CONDITIONS_CLASS		Mechanical Conditions (M)		In IEC 60721-3-4, Mechanical Conditions (M) are classified into four levels, from M1 to M4, based on the severity of mechanical stresses or mechanical influences to which electrical and electronic equipment may be exposed during normal operation or transp

		DRG000422		MECHANICALLY_ACTIVE_SUBSTANCES_CLASS		Mechanically Active Substances (S)		In IEC 60721-3-4, Mechanically Active Substances (S) refer to materials or substances in the environment that can exert mechanical influences on equipment. It  is divided into four levels, from S1 to S4, based on the severity of mechanical activity or the

		DRG000423		SPECIAL_CLIMATIC_CONDITIONS_CLASS		Special climatic conditions (Z)		In IEC 60721-3-4, special climatic conditions are divided into four levels (Z1 to Z4) based on the severity of the climatic stressors. These helps manufacturers and users understand the environmental stresses that equipment might be exposed to in unique o

		DRG000424		LIQUID_PRESERVATION_SYSTEM		Liquid Preservation System		It refers to the design and mechanisms used to protect the transformer oil (or liquid insulation) from environmental factors such as moisture and air that could compromise its insulating properties or accelerate corrosion of transformer components.

		DRG000425		NO_IN_PARALLEL		Number In Parallel		Refers to the number of individual units that are connected and function in parallel.

		DRG000426		NO_IN_SERIES		Number In Series		Refers to the number of individual units that are connected and function in series.

		DRG000427		NO_OF_SEAL_STRIPS		Number of Seal Strips		Number of sealing strips used in the construction of heat exchangers

		DRG000428		WINDOW_MAX_VELOCITY		Window Maximum Velocity		The maximum velocity of the fluid through the 'baffle window' or 'window area'

		DRG000429		BWG_MIN		Birmingham Wire Gauge (BWG)		The Birmingham Wire Gauge (BWG) is a standardized system used to measure the thickness (or diameter) of wire and wall thickness of tubes and pipes

		DRG000430		SHORT_CIRCUIT_CURRENT_WITHSTAND_TIME		Time To Withstand Rated Short Circuit Current		It refers to the amount of time (in seconds) a transformer or electrical equipment can safely tolerate a short-circuit condition without being damaged.

		DRG000431		TOTAL_LOSSES		Total Losses		Total losses in a transformer refer to the energy lost in the form of heat due to various internal resistive and reactive effects when the transformer is operating. It is sum of Core Losses (No-Load Losses), Load Losses (Copper Losses), Stray Losses and A

		DRG000432		VOLTAGE_AND_FREQUENCY_RATIO_VARIATION_PCT		Variation Percentage In V/Hz Ratio		Refers to variation in V/Hz ratio from no load to rated load .The V/Hz ratio refers to the ratio of the applied voltage (V) to the supply frequency (Hz). 

		DRG000433		POWER_FREQUENCY_WITHSTAND_VOLTAGE		Power Frequency Withstand Voltage		Power Frequency Withstand Voltage refers to the maximum AC voltage that a transformer, equipment, or insulation system can withstand for a specified duration (typically 1 minute) under normal operating conditions, without breaking down or causing damage t

		DRG000434		CURRENT_TRANSFORMER_ACCURACY_CLASS		Current Transformer Accuracy Class		The accuracy class of a current transformer (CT) determines how accurately it replicates the primary current in its secondary, which is crucial for precise metering. Common Accuracy Classes for CTs : 0.1, 0.2, 0.5, 1.0, 3.0, 5P, 10P

		DRG000435		CURRENT_TRANSFORMER_BURDEN		Current Transformer Burden		It refers to the load or impedance connected to the secondary side of the transformer. It is essentially the combined effect of the resistance and reactance in the secondary circuit & usually measured in ohms or volt-amperes (VA).

		DRG000436		IMPACT_RECORDER_FOR_TRANSPORTATION		Impact Recorder For Transportation		Impact recorders are used to detect , measure and record mechanical impacts or shocks and log impacts that packages, containers, or sensitive cargo might experience during transit.

		DRG000437		ACCELERATION_ABOVE_1G_DURING_TRANSPORTATION		Acceleration In Excess of 1G During Transportation		Specify if the force experienced by an object exceeds the standard acceleration due to gravity (1 g = 9.81 m/s²) during transportation.

		DRG000438		NEUTRAL_EARTHING_TYPE		Neutral Earthing Type		It refers to how the neutral point of an electrical system (often the neutral of a transformer or generator) is connected to the ground or earth. Types of neutral earthing - Solid, Ungrounded, Resistance Earthing , Earthing Transformer etc 

		DRG000439		SIZING_OF_THE_LOW_VOLTAGE_NEUTRAL_TERMINAL		Sizing Of Low Voltage Neutral Terminal		The sizing of the low-voltage neutral terminal (or neutral conductor) relative to the phase terminal (phase conductor)

		DRG000440		DC_CURRENT_LEVEL_IN_NEUTRAL		Level Of DC Current In Neutral		Refers to level of DC current expected to flow in the transformer neutral in accordance with IEC 60076-1, 9.4

		DRG000441		VOLTAGE_VARIATION		Voltage Variation		Voltage variation in a transformer refers to the change in output voltage of the transformer when there are variations in factors such as the load current, input voltage, or other external conditions. It can occur on either the primary side  or the second

		DRG000442		TEST_RING		Test Ring		A temporary seal used to isolate sections of the system or equipment for targeted pressure testing.

		DRG000443		WINDINGS_TO_EARTH_CAPACITANCE_MEASUREMENT		Determination Of Capacitances Windings-To-Earth		It refers to capacitance measurement between windings-to-earth 

		DRG000444		WINDING_TO_WINDING_CAPACITANCE_MEASUREMENT		Determination Of Capacitances Winding-To-Winding		It refers to capacitance measurement between windings-to-earth

		DRG000445		TRANSIENT_VOLTAGE_TRANSFER_CHARACTERISTICS_DETERMINATION		Determination Of Transient Voltage Transfer Characteristics		Refers to determination of transient voltage transfer characteristics to be done in accordance with IEC 60076-3

		DRG000446		DISSOLVED_GASSES_MEASUREMENT_IN_DIELECTRIC_LIQUIDS		Measurement Of Dissolved Gasses Before And After Dielectric Tests		Measurement of dissolved gasses in dielectric liquid  in accordance with IEC 60076-3.

		DRG000447		FREQUENCY_RESPONSE_ANALYSIS		Measurement Of Frequency Response		Frequency Response Measurement (FRM) or Frequency Response Analysis (FRA) is a key diagnostic technique used to assess the mechanical and electrical integrity of transformer windings, insulation, and other internal components

		DRG000448		NOLOAD_LOSS_AND_CURRENT_MEASUREMENT_AT_90PCT_AND_110PCT_RATED_VOLTAGE		Measurement of no-load loss and current at 90 % and 110 % of rated voltage		The no-load loss and no-load current tests at 90% and 110% of rated voltage, to understand how the transformer’s no-load loss and no-load current vary when subjected to voltages below and above the nominal (rated) voltage.

		DRG000450		SWITCHING_MEDIUM		Switching Medium		The medium in which a tap changer operates . The switching medium whether vacuum or insulating liquid.

		DRG000451		FLOAT_STOP		Float Stop		It prevents the float from moving beyond certain points, which could result in inaccurate readings or even damage to the gauge if the float were to go too high or low.

		DRG000452		NUMBER_OF_TAPPING_POSITIONS		Number Of Tapping Positions		The number of tapping positions in a transformer tap changer refers to the different voltage levels or steps that the transformer can be adjusted to, allowing for fine control of the output voltage.

		DRG000453		MAXIMUM_CURRENT_TAPPING_POSITION		Maximum Current Tapping Position		It refers to the tap position at which the transformer can safely handle the maximum load current without exceeding its thermal and electrical limits.

		DRG000454		PRINCIPAL_TAPPING_POSITION		Principal Tapping Position		The principal tapping position of a transformer’s tap changer can be either symmetrical or asymmetrical, depending on the design of the transformer and the tap changer.

		DRG000455		REMOTE_TAP_CHANGER_CABINET		Remote tap-changer cabinet		A remote tap-changer cabinet is a control and monitoring system that is used to operate the tap changer of a transformer from a remote location, rather than having to manually adjust it on-site

		DRG000456		TAPPING_RANGE		Tapping Range		The tapping range of a tap changer refers to the range of voltage adjustments that can be made to the transformer's secondary winding by selecting different tap positions on the transformer.

		DRG000457		DEENERGIZED_TAP_CHANGER		De-energized Tap Changer (DETC)		De-energized tap changer refers to a type of tap changer that can only be operated when the transformer is de-energized (i.e., when the transformer is switched off and no voltage is applied).

		DRG000458		ELECTRICAL_BUSHINGS		Bushings		An electrical bushing is an electrical component that provides an insulated path for electrical conductors to pass through an insulating barrier, typically a wall or the metal casing of equipment, while maintaining electrical isolation.

		DRG000459		HIGH_TEMPERATURE_INSULATION		High Temperature Insulation		High-temperature insulation refers to insulation of materials designed to withstand elevated temperatures while providing effective thermal, electrical, or mechanical protection

		DRG000460		STABILIZING_WINDING_EARTHING		Earthing Of Delta Connected Stabilizing Winding		It refers to earthing methods of  delta-connected stabilizing winding (or delta stabilizer winding)

		DRG000461		NON_UNIFORM_INSULATION		Non-uniform (graded) insulation		Non-uniform (or graded) insulation is a specialized type of insulation used in electrical equipment, particularly in high-voltage systems like transformers, generators, and electrical cables.

		DRG000462		DELTA_CONNECTED_STABILIZING_WINDING		Delta Connected Stabilizing Winding		It is a Delta connected third winding on the transformers (especially high-voltage transformers) to provide stability, improve performance, and enhance the transformer’s impedance characteristics .

		DRG000463		THERMALLY_UPGRADED_PAPER		Thermally Upgraded Paper		Thermally Upgraded Paper (TUP) is a specialized type of insulating paper that is treated through a thermal process to enhance its properties, particularly its thermal stability and dielectric strength.

		DRG000464		MECHANICAL_TEST		Mechanical test		A mechanical test typically refers to tests conducted to assess the physical integrity, mechanical strength, and overall durability of the transformer components, ensuring that they can withstand operational stresses.

		DRG000465		FANS_AND_LIQUID_PUMP_MOTORS_POWER_CONSUMPTION_TEST		Power Consumption Test Of Fans And Liquid Pump Motors		Power consumption test of the fans and liquid pump motors is to confirm the operational efficiency of the transformer’s cooling system and detect any underlying issues with the fans or pumps before they lead to a breakdown or inefficient cooling

		DRG000466		PRESSURE_DEFLECTION_TEST		Pressure Deflection Test		The pressure deflection test is typically used to assess the structural integrity and performance of components under applied pressure. In the context of transformers, this test can be crucial for verifying the strength and resilience of certain component

		DRG000467		SHORTCIRCUIT_WITHSTAND_TEST		Short-circuit Withstand Test		The short-circuit withstand test is a crucial test for transformers and other electrical equipment to ensure their structural and electrical integrity when exposed to short-circuit conditions, such as those that may occur during a fault.

		DRG000468		SIMULATED_ON_LOAD_START_TEST		Simulated Transformer/Motor On Load Start Test 		This test simulates real-world conditions where a motor or transformer is started while the load is already connected to evaluate how well the transformer or motor performs during start-up, including the effects of inrush currents, voltage dips, and other

		DRG000469		TEMPERATURE_RISE_TEST		Temperature Rise Test		The temperature rise test is a critical test conducted on electrical equipment, including transformers, motors, and other electrical machines, to evaluate their ability to dissipate heat during operation for ensuring that the equipment can operate safely 

		DRG000470		VACUUM_DEFLECTION_TEST		Vacuum Deflection Test		The vacuum deflection test is commonly used to assess the mechanical integrity,  structural performance and strength of equipment such as transformer tanks, pressure vessels, and other sealed enclosures that operate under vacuum or at low pressures

		DRG000471		VACUUM_TIGHTNESS_TEST		Vacuum Tightness Test		The vacuum tightness test is a critical procedure used to verify the sealing integrity of equipment that operates under vacuum conditions to ensures that no leaks are present, and the equipment can maintain the required vacuum level without losing pressur

		DRG000472		WINDING_HOT_SPOT_TEMPERATURE_RISE_MEASUREMENTS		Winding Hot-Spot Temperature-rise Measurements		This test helps to evaluate the efficiency of the transformer’s or any electrical equipment's cooling system, and it ensures that the windings remain within safe operating temperature limits to prevent insulation degradation and mechanical failures. 

		DRG000473		ROUTINE_TEST_FOR_EX_P_TYPE_TRANSFORMER		Routine Test For Ex 'P' Type Transformer In Accordance With IEC 60079-13		The routine tests for an Ex 'P' type transformer as outlined in the international standard IEC 60079-13 (for electrical apparatus used in explosive atmospheres) and are primarily intended to ensure that the transformer meets the necessary safety requireme

		DRG000474		ROUTINE_TESTS_FOR_EX_O_TYPE_TRANSFORMER		Routine Test For Ex 'O' Type Transformer In Accordance With IEC 60079-13		The routine tests for an Ex 'O' type transformer as outlined in the international standard IEC 60079-13 (for electrical apparatus used in explosive atmospheres) and are primarily intended to ensure that the transformer meets the necessary safety requireme

		DRG000475		CORE_EARTHING_TERMINALS_AT_ACCESSIBLE_LOCATION		Core Earthing Terminals At Accessible Location.		The core earthing terminal placement in an accessible location for maintenance and inspection. This ensures that personnel can easily connect the transformer core to the earth system without obstruction.

		DRG000476		FIRE_BEHAVIOR_CLASS		Fire Behavior Class		Fire behavior class or fire class refers to classification of the insulating materials used in the transformer as per their fire resistance level, flammability and fire behavior in a standardized fire test.

		DRG000477		NUMBER_OF_CABLES_PER_PHASE		Number Of Cables Per Phase		Number of Cables (cable count) per phase

		DRG000478		FACILITY _FOR_LIQUID_EMISSIONS_FROM_RELIEF_DEVICE_IN_DIRECTION_SPECIFIED		Facility For Directing Emissions Of Liquid From The Relief Device In The Direction Specified		Facility/provision for directing emissions of liquid from the relief device in the specified direction .

		DRG000479		MAX_ALLOWABLE_MOMENT_TORSIONAL_MT		Max Allowable Torsional Moment		The upper limit of a twisting force working to rotate a part around its axis, that can be safely withstood.

		DRG000481		TRANSMITTER_ACCESSORY_REQUIRED		accessory required		An accessory requirement refers to the additional components, tools, or items necessary to support or enhance the functionality, operation, or usability of a primary product, device, or system. 

		DRG000482		SLIDING_PART		Sliding Parts		Components designed to allow relative movement between parts in continuous physical contact.

		DRG000483		SLIP_SURFACE		Slip Surfaces		A smooth surface (often treated or coated for low friction) that allows components to slide without binding or excessive wear.

		DRG000484		SLIDE_GUIDING_ROD		Slide Guiding Rod		A support rod that allows a part to slide on a specific axis while remaining properly positioned.

		DRG000485		ISOLATING_BARRIER		Isolating Barrier		Refers to isolating barrier for protection of operating personnel. Isolating barrier shall be provided behind hinged doors/hatches of the HV side of the transformer/reactor enclosure.

		DRG000486		INFRARED_INSPECTION_WINDOW		Infra-red inspection window		Refers to Infra-red inspection window for use of thermal imaging camera.

		DRG000487		FLOAT_STOP_DESIGN		Float stop design		Float stop designs on a magnetic level gauge (MLG) are engineered to restrict the movement of the float within the chamber to a predefined range. These designs protect the float, ensure accurate operation, and prevent damage to the gauge or system.

		DRG000491		LEVEL_GAUGE_INDICATOR_WAFER_BICOLOURS		Level gauge indicator wafer bi-colours		Specify the colour requirement for the wafers on the indicator.

		DRG000494		VESSEL_INTERN_CAGE_SUPPORT		Vessel Intern. Cage/Support		The cage or support surrounds the displacer to protect it from external forces, turbulence, or mechanical damage.

		DRG000497		AMBIENT_TEMPERATURE_EFFECT_ERROR		Ambient temperature effect error		Specify the ambient temperature effect in accordance with IEC 62828 (all parts).

		DRG000498		RFI_IMMUNITY		Rfi Immunity		RFI (Radio Frequency Interference) immunity refers to a device's or system's ability to resist or operate properly in the presence of unwanted electromagnetic signals, typically in the radio frequency range.

		DRG000499		SELF_CHECK_FACILITY		Self Check Facility		A self-check facility for a flame detector refers to a built-in feature that allows the flame detection system to automatically test its own functionality to ensure that it is operating correctly. This self-check process helps in detecting faults, ensurin

		DRG000501		OPERATING_SECTOR		Operating Sector		The operating sector of a flame detector refers to the specific range, area, types of flames the detector can sense or the environmental conditions where the detector is designed to function effectively.

		DRG000502		OVERRANGE_PROTECTION		Overrange Protection To		This protection mechanism ensures the system remains functional and prevents potential hazards caused by excessive temperatures.

		DRG000503		SAFE_CHART		Safety Chart		Safety-Analysis Function Evaluation (SAFE) Charts are a tool used to evaluate and focus on safety analysis functions such as hazard identification, risk assessment, and mitigation strategies, ensuring that safety measures are effective and compliant.

		DRG000504		IMMUNITY_AGAINST_SUN		Immunity Against Sun		It refers to the device's ability to function accurately and reliably despite exposure to direct sunlight or UV radiation.

		DRG000506		NECK		Neck		Narrow part of the vortex housing .

		DRG000507		LINING_PROTECTOR		LINING_PROTECTOR		Select whether a lining protector is needed to protect sensor from abrasive fluids.

		DRG000508		sensor		Sensor		Select whether redundant sensors and electronics are required. Default value : no

		DRG000509		ONLINE_EXTRACTION_OF_VORTEX_SENSOR		Online extraction of vortex sensor		Select whether the vortex meter is to allow online extraction of the transducer to maintain availability of the process while the instrument is maintained. Default value : yes

		DRG000510		ONLINE_EXTRACTION_INTEGRITY_CHECK_PORT		Online extraction integrity check port		Select whether the port will enable the chamber to be tested to ensure no pressure is in the cavity prior to removal of the sensor. Default value : yes

		DRG000511		DIP_TUBE		Dip Tube		A dip tube is a tube or pipe used in various applications to direct or channel a liquid, gas, or vapor from a container or system to a specific point.

		DRG000512		SOURCE_SHIPMENT_CONTAINER		Source Shipment Container		Refers to a specialized container designed to transport and store radioactive sources used in nucleonic level measurement instruments.

		DRG000513		SOURCE_STRENGTH		Source Strength		refers to the measure of the radioactive material's activity, which determines how much radiation it emits.

		DRG000514		MAX_DOSE_RATE		max dose rate		Refers to the highest radiation dose rate (usually measured in units such as millisieverts per hour (mSv/h) or microgray per hour (µGy/h)) that can be emitted by the source or detected on the surface of the instrument.

		DRG000515		RETRACT_MECHANISM		Retract Mechanism		A retractable mechanism on an averaging Pitot tube allows for the insertion, adjustment, or removal of the tube without shutting down the process flow. 

		DRG000516		END_SUPPORT			end support		The end support is a structural component used to secure the far end of the averaging Pitot tube inside the pipe, especially in larger-diameter pipes or high-velocity flows. It prevents excessive vibration or bending of the tube caused by the fluid's dyna

		DRG000517		OVERLOAD_CAPABILITY_PCT_FOR_HOURS_DURATION		Overload capability percentage for Hours		It refers to the percentage of overloading that can be maintained for longer periods (in hours) .





