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COPYRIGHT RESTRICTIONS
· This document is provided "as is" by the OPC Foundation and VDMA.
· Right of use for this specification is restricted to this specification and does not grant rights of use for referred documents.
· Right of use for this specification will be granted without cost.
· This document may be distributed through computer systems, printed or copied as long as the content remains unchanged and the document is not modified.
· OPC Foundation and VDMA do not guarantee usability for any purpose and shall not be made liable for any case using the content of this document.
· The user of the document agrees to indemnify OPC Foundation and VDMA and their officers, directors and agents harmless from all demands, claims, actions, losses, damages (including damages from personal injuries), costs and expenses (including attorneys' fees) which are in any way related to activities associated with its use of content from this specification.
· The document shall not be used in conjunction with company advertising, shall not be sold or licensed to any party.
· The intellectual property and copyright is solely owned by the OPC Foundation and VDMA.

PATENTS
The attention of adopters is directed to the possibility that compliance with or adoption of OPC or VDMA specifications may require use of an invention covered by patent rights. OPC Foundation or VDMA shall not be responsible for identifying patents for which a license may be required by any OPC or VDMA specification, or for conducting legal inquiries into the legal validity or scope of those patents that are brought to its attention. OPC or VDMA specifications are prospective and advisory only. Prospective users are responsible for protecting themselves against liability for infringement of patents.
WARRANTY AND LIABILITY DISCLAIMERS
WHILE THIS PUBLICATION IS BELIEVED TO BE ACCURATE, IT IS PROVIDED "AS IS" AND MAY CONTAIN ERRORS OR MISPRINTS. THE OPC FOUDATION NOR VDMA MAKES NO WARRANTY OF ANY KIND, EXPRESSED OR IMPLIED, WITH REGARD TO THIS PUBLICATION, INCLUDING BUT NOT LIMITED TO ANY WARRANTY OF TITLE OR OWNERSHIP, IMPLIED WARRANTY OF MERCHANTABILITY OR WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE OR USE. IN NO EVENT SHALL THE OPC FOUNDATION NOR VDMA BE LIABLE FOR ERRORS CONTAINED HEREIN OR FOR DIRECT, INDIRECT, INCIDENTAL, SPECIAL, CONSEQUENTIAL, RELIANCE OR COVER DAMAGES, INCLUDING LOSS OF PROFITS, REVENUE, DATA OR USE, INCURRED BY ANY USER OR ANY THIRD PARTY IN CONNECTION WITH THE FURNISHING, PERFORMANCE, OR USE OF THIS MATERIAL, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
The entire risk as to the quality and performance of software developed using this specification is borne by you. 
RESTRICTED RIGHTS LEGEND
This Specification is provided with Restricted Rights. Use, duplication or disclosure by the U.S. government is subject to restrictions as set forth in (a) this Agreement pursuant to DFARs 227.7202-3(a); (b) subparagraph (c)(1)(i) of the Rights in Technical Data and Computer Software clause at DFARs 252.227-7013; or (c) the Commercial Computer Software Restricted Rights clause at FAR 52.227-19 subdivision (c)(1) and (2), as applicable. Contractor / manufacturer are the OPC Foundation, 16101 N. 82nd Street, Suite 3B, Scottsdale, AZ, 85260-1830
COMPLIANCE
The combination of VDMA and OPC Foundation shall at all times be the sole entities that may authorize developers, suppliers and sellers of hardware and software to use certification marks, trademarks or other special designations to indicate compliance with these materials as specified within this document. Products developed using this specification may claim compliance or conformance with this specification if and only if the software satisfactorily meets the certification requirements set by VDMA or the OPC Foundation. Products that do not meet these requirements may claim only that the product was based on this specification and must not claim compliance or conformance with this specification.
TRADEMARKS
Most computer and software brand names have trademarks or registered trademarks. The individual trademarks have not been listed here.
GENERAL PROVISIONS
Should any provision of this Agreement be held to be void, invalid, unenforceable or illegal by a court, the validity and enforceability of the other provisions shall not be affected thereby. 
This Agreement shall be governed by and construed under the laws of Germany.
[bookmark: _Toc65744305][bookmark: _Toc88555483][bookmark: _Toc140820174][bookmark: _Toc141791930]This Agreement embodies the entire understanding between the parties with respect to, and supersedes any prior understanding or agreement (oral or written) relating to, this specification.
Forewords
OPC UA is a machine to machine communication technology to transmit characteristics of products (e.g. manufacturer name, device type or components) and process data (e.g. temperatures, pressures or feed rates). To enable vendor unspecific interoperability the description of product characteristics and process data has to be standardized utilizing technical specifications, the OPC UA companion specifications.
This specification was created by a joint working group of the OPC Foundation and VDMA Mining, AMT Institute of RWTH Aachen University and IREDES

OPC Foundation
OPC is the interoperability standard for the secure and reliable exchange of data and information in the industrial automation space and in other industries. It is platform independent and ensures the seamless flow of information among devices from multiple vendors. The OPC Foundation is responsible for the development and maintenance of this standard.
OPC UA is a platform independent service-oriented architecture that integrates all the functionality of the individual OPC Classic specifications into one extensible framework. This multi-layered approach accomplishes the original design specification goals of:
Platform independence: from an embedded microcontroller to cloud-based infrastructure
Secure: encryption, authentication, authorization and auditing
Extensible: ability to add new features including transports without affecting existing applications
Comprehensive information modelling capabilities: for defining any model from simple to complex

[bookmark: _Toc139827932][bookmark: _Toc140820175][bookmark: _Toc141791931]Scope
[bookmark: _Hlk139982012]This document provides a comprehensive overview of the model information structure of the International Rock Excavation Data Exchange Standard (IREDES) standard which in this case uses OPC UA as carrier and is therefore part of the companion specification mining. Version 1.0 of this document covers most of the IREDES type definitions, most of the IREDES ApplicationBaseClasses as well as the LHD truck equipment profile.
[bookmark: _Toc310508218][bookmark: _Toc459116286][bookmark: _Toc502913903][bookmark: _Toc65744307][bookmark: _Toc88555065][bookmark: _Toc88555391][bookmark: _Toc88555485][bookmark: _Toc139827933][bookmark: _Toc140820176][bookmark: _Toc141791932]Normative references
The following referenced documents are indispensable for the application of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments and errata) applies.
[bookmark: UAPart1][bookmark: Part15][bookmark: UAAmendment1]OPC 10000-1, OPC Unified Architecture - Part 1: Overview and Concepts
http://www.opcfoundation.org/documents/10000-1/
[bookmark: UAPart2]OPC 10000-2, OPC Unified Architecture - Part 2: Security Model
http://www.opcfoundation.org/documents/10000-2/
[bookmark: UAPart3]OPC 10000-3, OPC Unified Architecture - Part 3: Address Space Model
http://www.opcfoundation.org/documents/10000-3/
[bookmark: UAPart5]OPC 10000-5, OPC Unified Architecture - Part 5: Information Model
http://www.opcfoundation.org/documents/10000-5/
[bookmark: UAPart6]OPC 10000-6, OPC Unified Architecture - Part 6: Mappings
http://www.opcfoundation.org/documents/10000-6/
[bookmark: UAPart7]OPC 10000-7, OPC Unified Architecture - Part 7: Profiles
http://www.opcfoundation.org/documents/10000-7/
OPC 40560, OPC Unified Architecture for Mining - General
http://opcfoundation.org/UA/Mining/General/
International Rock Excavation Data Exchange Standard (IREDES) – General Definitions and Standard Architecture
https://iredes.org
[bookmark: _Toc310508219][bookmark: _Toc459116287][bookmark: _Toc502913904][bookmark: _Toc65744308][bookmark: _Toc88555066][bookmark: _Toc88555392][bookmark: _Toc88555486][bookmark: _Toc139827934][bookmark: _Toc140820177][bookmark: _Toc141791933]International Rock Excavation Data Exchange Standard (IREDES) – IREDES Drill Rigs Profile Documentation version 1.3 IREDES Initiative 20Terms, definitions and conventions
Terms, definitions and conventions
[bookmark: _Toc96004828][bookmark: _Toc135637696][bookmark: _Toc139827935][bookmark: _Toc140820178][bookmark: _Toc141791934][bookmark: _Toc286599562][bookmark: _Toc472851840][bookmark: _Toc520863921]Overview
[bookmark: _Hlk82179830][bookmark: _Hlk82011852][bookmark: _Hlk82170202]It is assumed that basic concepts of OPC UA information modelling from OPC 10000-1, OPC 10000-2, OPC 10000-3, OPC 10000-5, OPC 10000-6 and OPC 10000-7 are understood in this document. This document will use these concepts to describe the OPC 40568-1 Information Model. For the purposes of this document, the terms and definitions given in the documents referenced in the OPC Core documents and OPC 40160 apply.
[bookmark: _Toc96004829][bookmark: _Toc135637697][bookmark: _Toc139827936][bookmark: _Toc140820179][bookmark: _Toc141791935]Conventions used in this document
[bookmark: _Toc200966367][bookmark: _Toc200980076][bookmark: _Toc200983183][bookmark: _Toc202694698][bookmark: _Toc202698717][bookmark: _Toc286599569][bookmark: _Toc288045469][bookmark: _Toc293994206][bookmark: _Toc349863216][bookmark: _Toc464635428][bookmark: _Toc463791006][bookmark: _Toc29911962][bookmark: _Toc355080568][bookmark: _Toc358798315][bookmark: _Toc358802873][bookmark: _Toc358803014][bookmark: _Toc359335760]The conventions and definitions described in the OPC Core documents and OPC 40160 apply.
[bookmark: _Toc96004830][bookmark: _Toc135637698][bookmark: _Toc139827937][bookmark: _Toc140820180][bookmark: _Toc141791936][bookmark: _Ref16853792][bookmark: _Toc18148698][bookmark: _Toc65744348][bookmark: _Toc88555107][bookmark: _Toc88555433][bookmark: _Toc88555527]General Information to 40568-1: IREDES
[bookmark: _Toc96004831][bookmark: _Toc135637699][bookmark: _Toc139827938][bookmark: _Toc140820181][bookmark: _Toc141791937]introduction to the OPC UA Companion Specification Mining
For general information on the OPC UA Companion Specification Mining and OPC UA in general, please refer to OPC 40160.
As part of the External Standards section of the OPC UA Companion Specification Mining, the IREDES standard uses OPC UA as carrier.
[bookmark: _Toc96004832][bookmark: _Toc135637700][bookmark: _Toc139827939][bookmark: _Toc140820182][bookmark: _Toc141791938]Introduction to the IREDES standard
IREDES is a flexible standard architecture for convenient worksite information exchange in the mining industry. It is used for information exchange between mainly mobile equipment and devices on one side and central computer systems on the other side. Also, Machine-to-Machine (“M2M”) communication is covered to a certain extend. Excluded from the standard is any direct communication related to machine remote control as this is inside the product responsibility of the respective suppliers. The standard covers definitions of how to exchange information and what kind of content is exchanged. The flexibility of the standard is achieved by separation between the purpose of information exchange (Application Profile) and the dedicated type equipment using and extending the generic Application Profile information by specific entries for dedicated types of equipment (Equipment Profile).
This principle leads to a matrix structure of the information exchange interface:
1. Application Purpose in the Application Profile (vertical structure)
2. Equipment specific purposes in the respective Equipment Profile (horizontal structure).
The structure of the IREDES standard is shown in Figure 1. The structure is mirrored as far as possible in the IREDES OPC UA information model.

[image: Ein Bild, das Tisch enthält.
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[bookmark: _Ref135637498][bookmark: _Toc95986478][bookmark: _Toc135637811][bookmark: _Toc139359319][bookmark: _Toc140820294][bookmark: _Toc141792180]Figure 1 – Structure of the IREDES standard


[bookmark: _Toc135637701][bookmark: _Toc139827940][bookmark: _Toc140820183][bookmark: _Toc141791939]Information Model Overview
The following Figure 2 contains an overview about all ObjectTypes specified in this document and their corresponding relationships.
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[bookmark: _Ref135637503][bookmark: _Ref135637476][bookmark: _Toc135637812][bookmark: _Toc139359320][bookmark: _Toc140820295][bookmark: _Toc141792181]Figure 2 – Information Model Overview
[bookmark: _Toc135637702][bookmark: _Toc139827941][bookmark: _Toc140820184][bookmark: _Toc141791940]Data Types
This section contains the definitions of data types used in the IREDES information model.
[bookmark: _Ref87908722][bookmark: _Toc96004834][bookmark: _Toc135637703][bookmark: _Toc139827942][bookmark: _Toc140820185][bookmark: _Toc141791941]IRLengthDataType
This structure contains data describing lengths. It is formally defined in Table 1
[bookmark: _Ref87908805][bookmark: _Toc96004947][bookmark: _Toc135637813][bookmark: _Toc139359417][bookmark: _Toc140820296][bookmark: _Toc141799704]Table 1 – IRLengthDataType Structure
	Name
	Type
	Description

	IRLengthDataType
	structure
	Subtype of structure defined in OPC 10000-3.

		Value
	0:Double
	Data Type for length specification.

		Unit
	0:EUInformation
	Datatype for engineering unit description. Valid values: mm, cm, m, ft.



Note: In http://www.opcfoundation.org/UA/units/un/cefact the relevant unitIds are:
UnitId[mm] = 5066068
UnitId[cm] = 4410708
UnitId[m]=5067858
UnitId[ft]= 4607828
[bookmark: _Ref194391093][bookmark: _Toc199759755][bookmark: _Toc200441582][bookmark: _Toc200441949][bookmark: _Toc200979965][bookmark: _Toc202695448][bookmark: _Toc265516859][bookmark: _Toc332195788][bookmark: _Toc396819127][bookmark: _Toc499544059][bookmark: _Toc34394297]Its representation in the AddressSpace is defined in Table 2.
[bookmark: _Ref46498488][bookmark: _Toc85097765][bookmark: _Toc135637814][bookmark: _Toc139359418][bookmark: _Toc140820297][bookmark: _Toc141799705][bookmark: _Hlk134444564]Table 2 – IRLengthDataType Definition
	Attribute
	Value

	BrowseName
	IRLengthDataType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of the Structure defined in OPC 10000-3

	Conformance Units

	IREDES Component


[bookmark: _Toc96004840][bookmark: _Toc135637709][bookmark: _Toc139827943][bookmark: _Toc140820186][bookmark: _Toc141791942]JobAssignmentTimeDataType
The JobAssignmentTimeDataType union is used for JobAssignment times. It is formally described in Table 3.
[bookmark: _Ref87959822][bookmark: _Toc96004953][bookmark: _Toc135637820][bookmark: _Toc139359419][bookmark: _Toc140820298][bookmark: _Toc141799706]Table 3 – JobAssignmentTimeDatatype Union
	Name
	Type
	Description

	JobAssignmentTimeDataType
	union
	

		ExpectedFinishTime
	0:DateTime
	Time Machine is expected to finish the job.

		ExpectedDuration
	0:Duration
	Time the job is going to take to finish.



Its representation in the AddressSpace is defined in Table 4.
[bookmark: _Ref139830812][bookmark: _Ref139830806][bookmark: _Toc140820299][bookmark: _Toc141799707]Table 4 – JobAssignmentTimeDataType Definition
	Attributes
	Value

	BrowseName
	JobAssignmentTimeDataType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of 0:Union defined in OPC 10000-5

	Conformance Units

	IREDES Component



[bookmark: _Toc96004841][bookmark: _Toc135637710][bookmark: _Toc139827944][bookmark: _Toc140820187][bookmark: _Toc141791943]Mapping for simple IREDES Data Types
Simple IREDES data types will be mapped as described in Table 5. 
[bookmark: _Ref87908899][bookmark: _Ref87889181][bookmark: _Toc96004954][bookmark: _Toc135637821][bookmark: _Toc139359420][bookmark: _Toc140820300][bookmark: _Toc141799708]Table 5 – Mapping for simple IREDES data types
	Notation
	Data-Type
	Value Rank
	ArrayDimensions
	Description

	IRtextShort
	String
	-1
	NULL
	Text data type element for short text information provided in the IREDES standard. Limited to 24 characters in its original.

	IRtext
	String
	-1
	NULL
	Text data type for comments or text information provided in the IREDES standard. Originally limited to 64 characters.

	IRtextLong
	String
	-1
	NULL
	Text data type element for long text information. Limited to 256 characters in the IREDES standard.

	IRangle
	Float
	-1
	NULL
	Data Type for angle specification. This data type is limited to values from -360.000 to +360.000.

	IRVersion
	String
	-1
	NULL
	REDES Version Numbering.

	AnyURI
	String
	-1
	NULL
	XMLSimpleType


[bookmark: _Toc135637711]
[bookmark: _Toc139827945][bookmark: _Toc140820188][bookmark: _Toc141791944]IRtextShort
This DataType specifies a String for short text information provided in the IREDES standard. It is originally limited to 24 characters. Its representation in the AddressSpace is defined in Table 6.
[bookmark: _Ref130291155][bookmark: _Toc135637822][bookmark: _Toc139359421][bookmark: _Toc140820301][bookmark: _Toc141799709]Table 6 – IRtextShort Definition
	Attribute
	Value

	BrowseName
	IRtextShort

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of the String DataType defined in OPC 10000-5


	[bookmark: _Toc135637712]Conformance Units

	IREDES Component


[bookmark: _Toc139827946][bookmark: _Toc140820189][bookmark: _Toc141791945]IRtext
This DataType specifies a String for comments or text information provided in the IREDES standard. It is originally limited to 64 characters. Its representation in the AddressSpace is defined in Table 7.
[bookmark: _Ref130291255][bookmark: _Toc135637823][bookmark: _Toc139359422][bookmark: _Toc140820302][bookmark: _Toc141799710]Table 7 – IRtext Definition
	Attribute
	Value

	BrowseName
	IRtext

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of the String DataType defined in OPC 10000-5

	[bookmark: _Toc135637713]Conformance Units

	IREDES Component


[bookmark: _Toc139827947][bookmark: _Toc140820190][bookmark: _Toc141791946]IRtextLong
This DataType specifies a String for long text information. It is limited to 256 characters in the IREDES standard. Its representation in the AddressSpace is defined in Table 8.
[bookmark: _Ref130291269][bookmark: _Toc135637824][bookmark: _Toc139359423][bookmark: _Toc140820303][bookmark: _Toc141799711]Table 8 – IRtextLong Definition
	Attribute
	Value

	BrowseName
	IRtextLong

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of the String DataType defined in OPC 10000-5

	[bookmark: _Toc135637714]Conformance Units

	IREDES Component


[bookmark: _Toc139827948][bookmark: _Toc140820191][bookmark: _Toc141791947]IRangle
This DataType specifies a Float for angle specification. It is limited to values from -360.000 to +360.000. Its representation in the AddressSpace is defined in Table 9.
[bookmark: _Ref130291292][bookmark: _Toc135637825][bookmark: _Toc139359424][bookmark: _Toc140820304][bookmark: _Toc141799712]Table 9 – IRangle Definition
	Attribute
	Value

	BrowseName
	IRangle

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of the Float DataType defined in OPC 10000-5

	[bookmark: _Toc135637715]Conformance Units

	IREDES Component


[bookmark: _Toc139827949][bookmark: _Toc140820192][bookmark: _Toc141791948]IRVersion
This DataType specifies a String for for IREDES Version Numbering. Its representation in the AddressSpace is defined in Table 10.
[bookmark: _Ref130291311][bookmark: _Toc135637826][bookmark: _Toc139359425][bookmark: _Toc140820305][bookmark: _Toc141799713]Table 10 – IRVersion Definition
	Attribute
	Value

	BrowseName
	IRVersion

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of the String DataType defined in OPC 10000-5


	[bookmark: _Toc135637716]Conformance Units

	IREDES Component


[bookmark: _Toc139827950][bookmark: _Toc140820193][bookmark: _Toc141791949]AnyURI
This DataType specifies a String as a XMLSimpleType. Its representation in the AddressSpace is defined in Table 11.
[bookmark: _Ref130291321][bookmark: _Toc135637827][bookmark: _Toc139359426][bookmark: _Toc140820306][bookmark: _Toc141799714]Table 11 – AnyURI Definition
	Attribute
	Value

	BrowseName
	AnyURI

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of the String DataType defined in OPC 10000-5

	[bookmark: _Toc96004835][bookmark: _Toc135637704][bookmark: _Toc96004839][bookmark: _Toc135637708][bookmark: _Toc96004842][bookmark: _Toc135637717]Conformance Units

	IREDES Component


[bookmark: _Toc139827951][bookmark: _Toc140820194][bookmark: _Toc141791950]DispFlag
The enumeration DispFlag is used to determine when to display messages to the machine operator. It is formally defined in Table 12.
[bookmark: _Ref87950104][bookmark: _Toc96004948][bookmark: _Toc135637815][bookmark: _Toc139359427][bookmark: _Toc140820307][bookmark: _Toc141799715]Table 12 – DispFlag Items
	Name
	Value
	Description

	MachStart
	0
	To be displayed when the machine is started. Machine start is defined as switching on the main power supply or power generation.

	FileLoad
	1
	To be displayed as soon as the file is loaded (activated) in the machine’s automation system (applicable especially to plan files originating from the mine!).



Its representation in the AddressSpace is defined in Table 13.
[bookmark: _Ref16854453][bookmark: _Toc18148723][bookmark: _Toc65574390][bookmark: _Toc139359428][bookmark: _Toc140820308][bookmark: _Toc141799716]Table 13 – DispFlag Definition
	Attribute
	Value

	BrowseName
	DispFlag

	IsAbstract
	False

	References
	NodeClass
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of the 0:Enumeration type defined in OPC 10000-5

	0:HasProperty
	Variable
	0:EnumValues
	0:EnumValueType[]
	0:PropertyType
	

	Conformance Units

	IREDES Component



[bookmark: _Toc96004836][bookmark: _Toc135637705][bookmark: _Toc139827952][bookmark: _Toc140820195][bookmark: _Toc141791951]Answer
The following enumeration Answer is used to classify answers to work orders. It is formally defined in Table 14
[bookmark: _Ref121410015][bookmark: _Toc96004949][bookmark: _Toc135637816][bookmark: _Toc139359429][bookmark: _Toc140820309][bookmark: _Toc141799717]Table 14 – Answer Items
	Name
	Value
	Description

	Accepted
	0
	Order is accepted.

	Delayed
	1
	Order can only be executed with delay.

	AcceptedWithCondition
	2
	Order is accepted under a condition.

	Denied
	3
	Orders denied.



Its representation in the AddressSpace is defined in Table 13.
[bookmark: _Toc139359430][bookmark: _Toc140820310][bookmark: _Toc141799718]Table 15 – Answer Definition
	Attribute
	Value

	BrowseName
	Answer

	IsAbstract
	False

	References
	NodeClass
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of the 0:Enumeration type defined in OPC 10000-5

	0:HasProperty
	Variable
	0:EnumValues
	0:EnumValueType[]
	0:PropertyType
	

	[bookmark: _Hlk139355019]Conformance Units

	IREDES Component



[bookmark: _Toc96004837][bookmark: _Toc135637706][bookmark: _Toc139827953][bookmark: _Toc140820196][bookmark: _Toc141791952]LTPPMptFromType
The enumeration LTPPMptFromType is used to classify mission start points for LHDs. It is formally described in Table 16.
[bookmark: _Ref87955323][bookmark: _Toc96004950][bookmark: _Toc135637817][bookmark: _Toc139359431][bookmark: _Toc140820311][bookmark: _Toc141799719]Table 16 – LTPPMptFromType Items
	Name
	Value
	Description

	LoadPt
	0
	Load point

	DumpPt
	1
	Dump point

	Parking
	2
	Parking

	Workshop
	3
	Workshop

	Others
	4
	Others



Its representation in the AddressSpace is defined in Table 17.
[bookmark: _Ref139354293][bookmark: _Toc139359432][bookmark: _Toc140820312][bookmark: _Toc141799720]Table 17 – LTPPMptFromType Definition
	Attribute
	Value

	BrowseName
	LTPPMptFromType

	IsAbstract
	False

	References
	NodeClass
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of the 0:Enumeration type defined in OPC 10000-5

	0:HasProperty
	Variable
	0:EnumValues
	0:EnumValueType[]
	0:PropertyType
	

	Conformance Units

	IREDES Component



[bookmark: _Toc96004838][bookmark: _Toc135637707][bookmark: _Toc139827954][bookmark: _Toc140820197][bookmark: _Toc141791953]LTPPMptToType
The enumeration LTPPMptToType is used to classify mission end points for LHDs. It is formally described in Table 18.
[bookmark: _Ref87956718][bookmark: _Toc96004951][bookmark: _Toc135637818][bookmark: _Toc139359433][bookmark: _Toc140820313][bookmark: _Toc141799721]Table 18 – LTPPMptToType Items
	Name
	Value
	Description

	LoadPt
	0
	Load point

	DumpPt
	1
	Dump point

	Parking
	2
	Parking

	Boulder
	3
	Boulder

	Workshop
	4
	Workshop

	Others
	5
	Others



Its representation in the AddressSpace is defined in Table 17.
[bookmark: _Toc139359434][bookmark: _Toc140820314][bookmark: _Toc141799722]Table 19 – LTPPMptToType Definition
	Attribute
	Value

	BrowseName
	LTPPMptToType

	IsAbstract
	False

	References
	NodeClass
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of the 0:Enumeration type defined in OPC 10000-5

	0:HasProperty
	Variable
	0:EnumValues
	0:EnumValueType[]
	0:PropertyType
	

	Conformance Units

	IREDES Component



[bookmark: _Toc139827955][bookmark: _Toc140820198][bookmark: _Toc141791954]LTPPMaction
The LTPPMaction enumeration is used classify actions carried out at the destination point specified in LTPPMptToN (Table 70). It is formally described in Table 20.
[bookmark: _Ref87959175][bookmark: _Toc96004952][bookmark: _Toc135637819][bookmark: _Toc139359435][bookmark: _Toc140820315][bookmark: _Toc141799723]Table 20 – LTPPMaction Items
	Name
	Value
	Description

	Load
	0
	Load

	Dump
	1
	Dump

	Parking
	2
	Parking

	Workshop
	3
	Workshop

	Other
	4
	Other



Its representation in the AddressSpace is defined in Table 17.
[bookmark: _Toc139359436][bookmark: _Toc140820316][bookmark: _Toc141799724]Table 21 – LTPPMaction Definition
	Attribute
	Value

	BrowseName
	LTPPMaction

	IsAbstract
	False

	References
	NodeClass
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of the 0:Enumeration type defined in OPC 10000-5

	0:HasProperty
	Variable
	0:EnumValues
	0:EnumValueType[]
	0:PropertyType
	

	Conformance Units

	IREDES Component



[bookmark: _Toc139827956][bookmark: _Toc140820199][bookmark: _Toc141791955]OPC UA ObjectTypes 
[bookmark: _Toc96004843][bookmark: _Toc135637718][bookmark: _Toc139827957][bookmark: _Toc140820200][bookmark: _Toc141791956]ProjectInfoType ObjectType
[bookmark: _Toc96004844][bookmark: _Toc135637719][bookmark: _Toc139827958][bookmark: _Toc140820201][bookmark: _Toc141791957]Overview
The ProjectInfoType is an ObjectType which contains additional project information. It is based on the ObjectType and intended to be used as AddIn. Its formal definition can be found in Table 22.
[bookmark: _Toc96004845][bookmark: _Toc135637720][bookmark: _Toc139827959][bookmark: _Toc140820202][bookmark: _Toc141791958]ObjectType Definition
[bookmark: _Ref87968249][bookmark: _Toc96004955][bookmark: _Toc135637828][bookmark: _Toc139359437][bookmark: _Toc140820317][bookmark: _Toc141799725]Table 22 – ProjectInfoType ObjectType
	Attribute
	Value

	BrowseName
	ProjectInfoType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasComponent
	Variable
	Signature
	String
	
0:BaseDataVariableType
	O,RW

	0:HasComponent
	Variable
	Comment
	String
	0:BaseDataVariableType
	O,RW

	Conformance Units

	IREDES ProjectInfoType


The component Variables of the ProjectInfoType have additional Attributes defined in Table 23.
[bookmark: _Ref130382323][bookmark: _Toc135637829][bookmark: _Toc139359438][bookmark: _Toc140820318][bookmark: _Toc141799726]Table 23 – ProjectInfoType Attribute values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	DefaultInstanceBrowseName
	ProjectInfo
	The default BrowseName for instances of this type.



[bookmark: _Toc96004846][bookmark: _Toc135637721][bookmark: _Toc139827960][bookmark: _Toc140820203][bookmark: _Toc141791959]ObjectType Description
The description can be found in Table 24.
[bookmark: _Ref87971636][bookmark: _Toc96004956][bookmark: _Toc135637830][bookmark: _Toc139359439][bookmark: _Toc140820319][bookmark: _Toc141799727]Table 24 – ProjectInfoType Attribute values for child Nodes
	BrowsePath
	Description Attribute

	Signature
	Project signature.

	Comment
	Comments concerning the project can be added here.



[bookmark: _Toc96004847][bookmark: _Toc135637722][bookmark: _Toc139827961][bookmark: _Toc140820204][bookmark: _Toc141791960]EquipmentInfoType ObjectType
[bookmark: _Toc96004848][bookmark: _Toc135637723][bookmark: _Toc139827962][bookmark: _Toc140820205][bookmark: _Toc141791961]Overview
The EquipmentInfoType is an ObjectType which contains equipment specific information concerning the main aggregate the information comes from. ATTENTION: the information shall not be required to interpret the standard conformant data set! It’s just provided to identify a machine. The ObjectType is based on the BaseObjectType and is intended to be used as AddIn. Its definition is given in Table 25.
[bookmark: _Toc96004849][bookmark: _Toc135637724][bookmark: _Toc139827963][bookmark: _Toc140820206][bookmark: _Toc141791962]ObjectType Definition
[bookmark: _Ref121838096][bookmark: _Toc96004957][bookmark: _Toc135637831][bookmark: _Toc139359440][bookmark: _Toc140820320][bookmark: _Toc141799728]Table 25 – EquipmentInfoType ObjectType Definition
	Attribute
	Value

	BrowseName
	EquipmentInfoType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-5 

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasProperty
	Variable
	EqpManufact
	String
	0:PropertyType
	M,RO

	0:HasProperty
	Variable
	EqpType
	String
	0:PropertyType
	M,RO

	0:HasProperty
	Variable
	EqpModel
	String
	0:PropertyType
	O,RW

	0: HasProperty
	Variable
	EqpSerNo
	String
	0:PropertyType
	O,RW

	0:HasComponent
	Variable
	EqpSysVer
	String
	0:BaseDataVariableType
	O,RW

	0:HasComponent
	Variable
	EqpInfo
	String
	0:BaseDataVariableType
	O,RW

	0:HasComponent
	Variable
	EqpName
	String
	0:BaseDataVariableType
	O,RW

	Conformance Units

	IREDES EquipmentInfoType



The component Variables of the EquipmentInfoType have additional Attributes defined inTable 26.

[bookmark: _Ref130383275][bookmark: _Toc135637832][bookmark: _Toc139359441][bookmark: _Toc140820321][bookmark: _Toc141799729]Table 26 – EquipmentInfoType Attribute values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	0:DefaultInstanceBrowseName
	EquipmentInfo
	The default BrowseName for instances of this type.



[bookmark: _Toc96004850][bookmark: _Toc135637725][bookmark: _Toc139827964][bookmark: _Toc140820207][bookmark: _Toc141791963]ObjectType Description
The description can be found in Table 27.

[bookmark: _Ref87995224][bookmark: _Toc96004958][bookmark: _Toc135637833][bookmark: _Toc139359442][bookmark: _Toc140820322][bookmark: _Toc141799730]Table 27 – EquipmentInfoType Attribute Values for Child Nodes
	BrowsePath
	Description Attribute

	EqpManufact
	Name of the manufacturer.

	EqpType
	Manufacturer internal type name of the machine.

	EqpModel
	Equipment model describing the model in the specified EqpType. To be stated if required for unequivocal machine type identification.

	EqpSerNo
	Serial number of the machine. 

	EqpSysVer
	Version Info Automation System / Software

	EqpInfo
	Other equipment specific information. Free tex.

	EqpName
	Used for designation of the machine



[bookmark: _Toc96004851][bookmark: _Ref130486207][bookmark: _Ref130486225][bookmark: _Toc135637726][bookmark: _Toc139827965][bookmark: _Toc140820208][bookmark: _Toc141791964]GenHeadType ObjectType
[bookmark: _Toc96004852][bookmark: _Toc135637727][bookmark: _Toc139827966][bookmark: _Toc140820209][bookmark: _Toc141791965]Overview
The GenHeadType ObjectType contains the IREDES General header. It is based on the BaseObjectType and intended to be used as AddIn. It is formally defined in Table 28.
[bookmark: _Toc96004853][bookmark: _Toc135637728][bookmark: _Toc139827967][bookmark: _Toc140820210][bookmark: _Toc141791966]ObjectType definition
[bookmark: _Ref121841646][bookmark: _Toc96004959][bookmark: _Toc135637834][bookmark: _Toc139359443][bookmark: _Toc140820323][bookmark: _Toc141799731]Table 28 – GenHeadType ObjectType Definition
	[bookmark: _Hlk141705903]Attribute
	Value

	BrowseName
	GenHeadType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasProperty
	Variable
	FileCreateDate
	DateTime
	0:PropertyType
	M,RW

	0:HasProperty
	Variable
	IRVersion
	String
	0:PropertyType
	M,RW

	0:HasProperty
	Variable
	DownCompat
	String
	0:PropertyType
	M,RW

	0:HasAddIn
	Object
	ProjectInfo
	
	ProjectInfoType
	O

	0:HasAddIn
	Object
	EquipmentInfo
	
	EquipmentInfoType
	O

	Conformance Units

	IREDES GenHeadType



The component Variables of the GenHeadType have additional Attributes defined in Table 29.

[bookmark: _Ref130391880][bookmark: _Toc135637835][bookmark: _Toc139359444][bookmark: _Toc140820324][bookmark: _Toc141799732]Table 29 – GenHeadType Attribute values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	0:DefaultInstanceBrowseName
	GenHead
	The default BrowseName for instances of this type.



[bookmark: _Toc96004854][bookmark: _Toc135637729][bookmark: _Toc139827968][bookmark: _Toc140820211][bookmark: _Toc141791967]ObjectType Desciption
[bookmark: _Toc96004960]The description can be found in Table 30.
[bookmark: _Ref134454219][bookmark: _Ref134454209][bookmark: _Toc135637836][bookmark: _Toc139359445][bookmark: _Toc140820325][bookmark: _Toc141799733]Table 30 – GenHeadType ObjectType Description
	BrowsePath
	Description Attribute

	FileCreateDate
	Date of file creation. This is the date/time stamp for initializatioin of the Data Set.

	IRVersion
	Version of the IREDES main components of the standard. this version number changes any time IREDES top level schemas are modified. Please note to state downward compatibility in the separate Attribute. Type definition see below. Fixed 2.0

	DownCompat
	Downward compatibility of the profile version stated in “version” can be guaranteed down to the version number stated in this attribute. Fixed 2.0

	ProjectInfo
	Project specific information. Type definition see below.

	EquipmentInfo
	Equipment specific information concerning the main aggregate the information comes from. ATTENTION: This information shall not be required to interpret a standard conformant data set.


[bookmark: _Toc96004855][bookmark: _Ref130474262][bookmark: _Toc135637730][bookmark: _Toc139827969][bookmark: _Toc140820212][bookmark: _Toc141791968]DisplayToOperatorType ObjectType
[bookmark: _Toc96004856][bookmark: _Toc135637731][bookmark: _Toc139827970][bookmark: _Toc140820213][bookmark: _Toc141791969]Overview
The DisplayToOperatorType ObjectType is used to display messages to the operator of a machine. It is based on the BaseObjectType and is intended to be used as AddIn. Its formal definition is given in Table 31.
[bookmark: _Toc96004857][bookmark: _Toc135637732][bookmark: _Toc139827971][bookmark: _Toc140820214][bookmark: _Toc141791970]ObjectType definition
[bookmark: _Ref88034953][bookmark: _Toc96004961][bookmark: _Toc135637837][bookmark: _Toc139359446][bookmark: _Toc140820326][bookmark: _Toc141799734]Table 31 – DisplayToOperatorType ObjectType Definition
	Attribute
	Value

	BrowseName
	DisplayToOperatorType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasComponent
	Variable
	DispFlag
	DispFlag
	0:BaseDataVariableType
	O,RW

	0:HasComponent
	Variable
	AckFlag
	String
	0:BaseDataVariableType
	O,RW

	0:HasComponent
	Variable
	DispText
	String
	0:BaseDataVariableType
	O,RW

	
	
	
	
	
	

	Conformance Units

	IREDES DisplayToOperatorType



The component Variables of the DisplayToOperatorType have additional Attributes defined in Table 32.

[bookmark: _Ref130394800][bookmark: _Toc135637838][bookmark: _Toc139359447][bookmark: _Toc140820327][bookmark: _Toc141799735]Table 32 – DisplayToOperatorType Attribute values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	0:DefaultInstanceBrowseName
	DisplayToOperator
	The default BrowseName for instances of this type.



[bookmark: _Toc96004858][bookmark: _Toc135637733][bookmark: _Toc139827972][bookmark: _Toc140820215][bookmark: _Toc141791971]ObjectType description
The description can be found in Table 33.
[bookmark: _Ref134454275][bookmark: _Toc135637839][bookmark: _Toc139359448][bookmark: _Toc140820328][bookmark: _Toc141799736]Table 33 – DisplayToOperatorType Attribute Values for Child Nodes
	BrowsePath
	Description Attribute

	DispFlag
	States under which circumstances the line (message) has to be displayed to the operator

	AckFlag
	Acknowledgement by the operator that he has read the message. (Will be transferred back as soon as the SiteHead is returned to the mine’s computer system with the next protocol exchange. Contains the name of the operator (user name in the Automation system) or simply ACK if automation system does not work with user logins.

	DispText
	Text to be displayed.


[bookmark: _Toc96004859][bookmark: _Ref130474407][bookmark: _Toc135637734][bookmark: _Toc139827973][bookmark: _Toc140820216][bookmark: _Toc141791972]IROptionType ObjectType
[bookmark: _Toc96004860][bookmark: _Toc135637735][bookmark: _Toc139827974][bookmark: _Toc140820217][bookmark: _Toc141791973]Overview
The IROptionType is based on the BaseObjectType and is intended to be used as AddIn. Its purpose is to allow individual IREDES standard extensions. These extensions will not be processed. The formal definition is given in Table 34.
[bookmark: _Toc96004861][bookmark: _Toc135637736][bookmark: _Toc139827975][bookmark: _Toc140820218][bookmark: _Toc141791974]ObjectType definition
[bookmark: _Ref88037348][bookmark: _Toc96004962][bookmark: _Toc135637840][bookmark: _Toc139359449][bookmark: _Toc140820329][bookmark: _Toc141799737]Table 34 – IROptionType definition
	Attribute
	Value

	BrowseName
	IROptionType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasComponent
	Variable
	OptionSchema
	String
	0:BaseDataVariableType
	O, RW

	
	
	
	
	
	

	Conformance Units

	IREDES IROptionType



The component Variables of the IROptionType have additional Attributes defined in Table 35.

[bookmark: _Ref130397176][bookmark: _Toc135637841][bookmark: _Toc139359450][bookmark: _Toc140820330][bookmark: _Toc141799738]Table 35 – IROptionType Attribute Values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	DefaultInstanceBrowseName
	IROption
	The default BrowseName for instances of this type.



[bookmark: _Toc135637737][bookmark: _Toc139827976][bookmark: _Toc140820219][bookmark: _Toc141791975]ObjectType description
The description can be found in Table 36.
[bookmark: _Ref134454349][bookmark: _Toc135637842][bookmark: _Toc139359451][bookmark: _Toc140820331][bookmark: _Toc141799739]Table 36 – IROptionType Attribute Values for Child Nodes
	BrowsePath
	Description Attribute

	OptionSchema
	URI for the schema that will extend the IREDES standard. This schema won’t be processed.



[bookmark: _Toc96004862][bookmark: _Ref130486392][bookmark: _Toc135637738][bookmark: _Toc139827977][bookmark: _Toc140820220][bookmark: _Toc141791976]SiteHeadType ObjectType
[bookmark: _Toc96004863][bookmark: _Toc135637739][bookmark: _Toc139827978][bookmark: _Toc140820221][bookmark: _Toc141791977]Overview
The SiteHeadType is based on the BaseObjectType and is intended to be used as AddIn. It represents an optional site header. Its formal definition is given in Table 37.
[bookmark: _Toc96004864][bookmark: _Toc135637740][bookmark: _Toc139827979][bookmark: _Toc140820222][bookmark: _Toc141791978]ObjectType definition
[bookmark: _Ref88037692][bookmark: _Toc96004963][bookmark: _Toc135637843][bookmark: _Toc139359452][bookmark: _Toc140820332][bookmark: _Toc141799740]Table 37 – SiteHeadType ObjectType Definition
	Attribute
	Value

	BrowseName
	SiteHeadType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasAddIn
	Object
	DisplayToOperator
	
	DisplayToOperatorType
	M

	0:HasAddIn
	Object
	SiteOption
	
	IROptionType
	M

	
	
	
	
	
	

	Conformance Units

	IREDES SiteHeadType



The component Variables of the SiteHeadType have additional Attributes defined in Table 38.

[bookmark: _Ref130464725][bookmark: _Toc135637844][bookmark: _Toc139359453][bookmark: _Toc140820333][bookmark: _Toc141799741]Table 38 – SiteHeadType Attribute Values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	0:DefaultInstanceBrowseName
	SiteHead
	The default BrowseName for instances of this type.



[bookmark: _Toc135637741][bookmark: _Toc139827980][bookmark: _Toc140820223][bookmark: _Toc141791979]ObjectType Description
The description can be found in Table 39.
[bookmark: _Ref134454407][bookmark: _Toc135637845][bookmark: _Toc139359454][bookmark: _Toc140820334][bookmark: _Toc141799742]Table 39 – SiteHeadType Attribute Values for Child Nodes
	BrowsePath
	Description Attribute

	DisplayToOperator
	Object used to display messages to the operator of a machine.

	SiteOption
	Object that holds/references information that will not be processed.



[bookmark: _Toc96004865][bookmark: _Ref130573884][bookmark: _Ref130575196][bookmark: _Toc135637742][bookmark: _Toc139827981][bookmark: _Toc140820224][bookmark: _Toc141791980]GenTrailerType ObjectType
[bookmark: _Toc96004866][bookmark: _Toc135637743][bookmark: _Toc139827982][bookmark: _Toc140820225][bookmark: _Toc141791981]Overview
The GenTrailerType is based on the BaseObjectType and is intended to be used as AddIn. It contains a CRC 32 checksum which is calculated over the entire IREDES file. This is used for data integrity. The formal definition of the ObjectType is given in Table 40.
[bookmark: _Toc96004867][bookmark: _Toc135637744][bookmark: _Toc139827983][bookmark: _Toc140820226][bookmark: _Toc141791982]ObjectType definition
[bookmark: _Ref88041010][bookmark: _Toc96004964][bookmark: _Toc135637846][bookmark: _Toc139359455][bookmark: _Toc140820335][bookmark: _Toc141799743]Table 40 – GenTrailerType ObjectType Definition
	Attribute
	Value

	BrowseName
	GenTrailerType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasProperty
	Variable
	FileCloseDate

	DateTime
	0:PropertyType
	M, RW

	0:HasProperty
	Variable
	ChkSum
	ByteString
	0:PropertyType
	M, RW

	Conformance Units

	IREDES GenTrailerType


The component Variables of the GenTrailerType have additional Attributes defined in Table 41.

[bookmark: _Ref130480054][bookmark: _Toc135637847][bookmark: _Toc139359456][bookmark: _Toc140820336][bookmark: _Toc141799744]Table 41 – GenTrailerType Attribute Values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	0:DefaultInstanceBrowseName
	GenTrailer
	The default BrowseName for instances of this type.



[bookmark: _Toc135637745][bookmark: _Toc139827984][bookmark: _Toc140820227][bookmark: _Toc141791983]ObjectType Description
The description can be found in Table 42.
[bookmark: _Ref134454510][bookmark: _Toc135637848][bookmark: _Toc139359457][bookmark: _Toc140820337][bookmark: _Toc141799745]Table 42 – GenTrailerType Attribute Values for Child Nodes
	BrowsePath
	Description Attribute

	FileCloseDate
	Date the file was created

	ChkSum
	CRC 32 checksum



[bookmark: _Toc96004868][bookmark: _Ref124351697][bookmark: _Ref124351748][bookmark: _Ref124938059][bookmark: _Ref130573680][bookmark: _Toc135637746][bookmark: _Toc139827985][bookmark: _Toc140820228][bookmark: _Toc141791984]IREDESType ObjectType
[bookmark: _Toc96004869][bookmark: _Toc135637747][bookmark: _Toc139827986][bookmark: _Toc140820229][bookmark: _Toc141791985]Overview
The IREDESType is part of a complete IREDES data set. It is intended to be used as AddIn and based on the BaseObjectType. Its formal definition is given in Table 43.
[bookmark: _Toc96004870][bookmark: _Toc135637748][bookmark: _Toc139827987][bookmark: _Toc140820230][bookmark: _Toc141791986]ObjectType definition
[bookmark: _Ref88044220][bookmark: _Toc96004965][bookmark: _Toc135637849][bookmark: _Toc139359458][bookmark: _Toc140820338][bookmark: _Toc141799746]Table 43 – IREDESType ObjectType Definition
	Attribute
	Value

	BrowseName
	IREDESType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasAddIn
	Object
	GenHead
	
	GenHeadType
	M

	0:HasAddIn
	Object
	SiteHead
	
	SiteHeadType
	O

	0:HasProperty
	Variable
	IRVersion
	String
	0:PropertyType
	M, RW

	HasProperty
	Variable
	IRDownwCompat
	String
	0:PropertyType                                                                                                                                                                                                                                                                                                                
	M, RW

	
	
	
	
	
	

	Conformance Units

	IREDES IREDESType



The component Variables of the IREDESType have additional Attributes defined in Table 44.

[bookmark: _Ref130485649][bookmark: _Toc135637850][bookmark: _Toc139359459][bookmark: _Toc140820339][bookmark: _Toc141799747]Table 44 – IREDESType Attribute Values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	0:DefaultInstanceBrowseName
	IREDES
	The default BrowseName for instances of this type.



[bookmark: _Toc96004871][bookmark: _Toc135637749][bookmark: _Toc139827988][bookmark: _Toc140820231][bookmark: _Toc141791987]ObjectType description
[bookmark: _Toc96004966]The description can be found in Table 45.
[bookmark: _Ref134454568][bookmark: _Toc135637851][bookmark: _Toc139359460][bookmark: _Toc140820340][bookmark: _Toc141799748]Table 45 – IREDESType Attribute Values for Child Nodes
	BrowsePath
	Description Attribute

	GenHead
	IREDES general header.

	SiteHead
	Optional site header.

	IRVersion
	IREDES Base version needed to process this scheme.

	IRDownwCompat
	Earliest version the IREDES Base system version stated in IRVersion is downward compatible to. Since this version, only extensions have been made but no changes affecting compatibility issues (data type changes etc).



[bookmark: _Toc96004872][bookmark: _Toc135637750][bookmark: _Toc139827989][bookmark: _Toc140820232][bookmark: _Toc141791988]OpPerfLogType Object Type
[bookmark: _Toc96004873][bookmark: _Toc135637751][bookmark: _Toc139827990][bookmark: _Toc140820233][bookmark: _Toc141791989]Overview
The OpPerfLogType ObjectType is based on the BaseObjectType and is intended to be used as AddIn. Its purpose is to accumulate the time of each operation mode during the reporting period. Its formal definition is given in Table 46.

[bookmark: _Toc96004874][bookmark: _Toc135637752][bookmark: _Toc139827991][bookmark: _Toc140820234][bookmark: _Toc141791990]OpPerfLogType Object Type Definition
[bookmark: _Ref88047100][bookmark: _Toc96004967][bookmark: _Ref130486661][bookmark: _Toc135637852][bookmark: _Toc139359461][bookmark: _Toc140820341][bookmark: _Toc141799749]Table 46 – OpPerfLogType ObjectType Definition
	Attribute
	Value

	BrowseName
	OpPerfLogType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasComponent
	Variable
	Mworking
	Duration
	0:BaseDataVariableType
	M, RW

	0:HasComponent
	Variable
	WaitProcess
	Duration
	0:BaseDataVariableType
	M, RW

	0:HasComponent
	Variable
	WaitOperator
	Duration
	0:BaseDataVariableType
	M, RW

	0:HasComponent
	Variable
	WaitRepair
	Duration
	0:BaseDataVariableType
	M, RW

	0:HasComponent
	Variable
	WaitSamples
	Duration
	0:BaseDataVariableType
	M, RW

	0:HasComponent
	Variable
	TurnedOff
	Duration
	0:BaseDataVariableType
	M, RW

	Conformance Units

	IREDES OpPerfLogType



The component Variables of the OpPerfLogType have additional Attributes defined in Table 47.

[bookmark: _Ref130487129][bookmark: _Toc135637853][bookmark: _Toc139359462][bookmark: _Toc140820342][bookmark: _Toc141799750]Table 47 – OpPerfLogType Attribute Values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	0:DefaultInstanceBrowseName
	OpPerfLog
	The default BrowseName for instances of this type.



[bookmark: _Toc96004875][bookmark: _Toc135637753][bookmark: _Toc139827992][bookmark: _Toc140820235][bookmark: _Toc141791991]ObjectType Description
[bookmark: _Toc96004968]The description can be found in Table 48.
[bookmark: _Ref134454687][bookmark: _Toc135637854][bookmark: _Toc139359463][bookmark: _Toc140820343][bookmark: _Toc141799751]Table 48 – OpPerfLogType Attribute Values for Child Nodes
	BrowsePath
	Description Attribute

	Mworking
	Machine working.

	WaitProcess
	Machine waiting for other partners in the process or for process reasons not caused by the machine itself. This may be an (autonomous) machine waiting for access to a shared tramming zone or waiting for access to a dump shaft, a truck to become available etc.  See “IREDES Drill Rig profile description” document.

	WaitOperator
	Time the machine waits for operator assistance during the reporting period.  See “IREDES Drill Rig profile description” document.

	WaitRepair
	Waiting time for repair until the repair is finished and the machine manually is switched on again.  See “IREDES Drill Rig profile description” document.

	WaitSamples
	Waiting time for external supplies like electric power, network connection for remote control (if not in local operation mode), water, material etc.  See “IREDES Drill Rig profile description” document.

	TurnedOff
	Machine intentionally put in “OFF” state. This state is only counted if the machine is intentionally deactivated by an operator. Observe that a “switch off” while the machine is in “Wait Repair” mode will be counted as “wait repair” until the machine is switched on again.



[bookmark: _Toc96004876][bookmark: _Ref130816033][bookmark: _Ref130816055][bookmark: _Toc135637754][bookmark: _Toc139827993][bookmark: _Toc140820236][bookmark: _Toc141791992]IRpPerfGenType ObjectType
[bookmark: _Toc96004877][bookmark: _Toc135637755][bookmark: _Toc139827994][bookmark: _Toc140820237][bookmark: _Toc141791993]Overview
The IRpPerfGenType ObjectType is a generic type used report production performance. It is based on the BaseObjectType and intended to be used as AddIn. Its formal definition can be found in Table 49.
[bookmark: _Toc96004878][bookmark: _Toc135637756][bookmark: _Toc139827995][bookmark: _Toc140820238][bookmark: _Toc141791994]ObjectType Definition
[bookmark: _Ref88055595][bookmark: _Toc96004969][bookmark: _Toc135637855][bookmark: _Toc139359464][bookmark: _Toc140820344][bookmark: _Toc141799752]Table 49 – IRpPerfGenType ObjectType Definition
	Attribute
	Value

	BrowseName
	IRpPerfGenType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	TypeDefinition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasAddIn
	Object
	IREDES
	
	IREDESType
	M

	0:HasProperty
	Variable
	ReportId
	String
	0:PropertyType
	M, RW

	0:HasProperty
	Variable
	StartLogTime
	DateTime
	0:PropertyType
	M, RW

	0:HasProperty
	Variable
	EndLogTine
	DateTime
	0:PropertyType
	M, RW

	0:HasComponent
	Variable
	Comment
	String
	0:BaseData
VariableType
	O, RW

	0:HasAddIn
	Object
	OpPerfLog
	
	OpPerfLogType
	O

	
	
	
	
	
	

	Conformance Units

	IREDES IRpPerfGenType



The component Variables of the IRpPerfGenType have additional Attributes defined in Table 50.

[bookmark: _Ref130489591][bookmark: _Toc135637856][bookmark: _Toc139359465][bookmark: _Toc140820345][bookmark: _Toc141799753]Table 50 – IRpPerfGenType Attribute Values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	0:DefaultInstanceBrowseName
	IRpPerfGen
	The default BrowseName for instances of this type.



[bookmark: _Toc96004879][bookmark: _Toc135637757][bookmark: _Toc139827996][bookmark: _Toc140820239][bookmark: _Toc141791995]ObjectType Description
[bookmark: _Toc96004970]The description can be found in Table 51.
[bookmark: _Ref134454732][bookmark: _Toc135637857][bookmark: _Toc139359466][bookmark: _Toc140820346][bookmark: _Toc141799754]Table 51 – IRpPerfGenType Attribute Values for Child Nodes
	BrowsePath
	Description Attribute

	IREDES
	Basic IREDES data type. Part of every complete IREDES data set.

	ReportId
	Report id code, to uniquely identify this log report.

	StartLogTime
	Start of the reporting period. Date and time when the first entry to this xml-set was made.

	EndLogTine
	End of the reporting period. Date and time when the last entry to this xml-set was made.

	Comment
	Project information concerning this log.

	OpPerfLog
	Object Type which accumulates the time of each operation mode during the reporting period.



[bookmark: _Toc96004880][bookmark: _Ref130575054][bookmark: _Toc135637758][bookmark: _Toc139827997][bookmark: _Toc140820240][bookmark: _Toc141791996]IRplanGenType ObjectType
[bookmark: _Toc96004881][bookmark: _Toc135637759][bookmark: _Toc139827998][bookmark: _Toc140820241][bookmark: _Toc141791997]Overview
The IRplanGenType ObjectType is based on the BaseObjectType and intended to be used as AddIn. Its purpose is to provide a generic datatype for production planning. Its formal definition can be found inTable 52.
[bookmark: _Toc96004882][bookmark: _Toc135637760][bookmark: _Toc139827999][bookmark: _Toc140820242][bookmark: _Toc141791998]ObjectType Definition
[bookmark: _Ref88122366][bookmark: _Toc96004971][bookmark: _Toc135637858][bookmark: _Toc139359467][bookmark: _Toc140820347][bookmark: _Toc141799755]Table 52 – IRplanGenType ObjectType Definition
	Attribute
	Value

	BrowseName
	IRplanGenType

	IsAbstract
	False

	References
	Node Class
	Browse
Name
	DataType
	TypeDefinition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasAddIn
	Object
	IREDES
	
	IREDESType
	M

	0:HasProperty
	Variable
	PlanName
	String
	0:PropertyType
	M, RW

	0:HasProperty
	Variable
	PlanId
	String
	0:PropertyType
	M, RW

	0:HasComponent
	Variable
	Comment
	String [8]
	0:BaseDataVariableType
	O, RW

	0:HasComponent
	Variable
	Project
	String
	0:BaseDataVariableType
	O, RW

	0:HasComponent
	Variable
	WorkOrder
	String
	0:BaseDataVariableType
	O, RW

	Conformance Units

	IREDES IRplanGenType



The component Variables of the IRplanGenType have additional Attributes defined in Table 53 .

[bookmark: _Ref130490022][bookmark: _Toc135637859][bookmark: _Toc139359468][bookmark: _Toc140820348][bookmark: _Toc141799756]Table 53 – IRplanGenType Attribute Values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	DefaultInstanceBrowseName
	IRplanGen
	The default BrowseName for instances of this type.



[bookmark: _Toc96004883][bookmark: _Toc135637761][bookmark: _Toc139828000][bookmark: _Toc140820243][bookmark: _Toc141791999]ObjectType Description
[bookmark: _Toc96004972]The description can be found in Table 54.
[bookmark: _Ref134454855][bookmark: _Toc135637860][bookmark: _Toc139359469][bookmark: _Toc140820349][bookmark: _Toc141799757]Table 54 – IRplanGenType Attribute Values for Child Nodes
	BrowsePath
	Description Attribute

	IREDES
	Basic IREDES data type. Part of every complete IREDES data set.

	PlanId
	IREDES internal production plan ID used for reference e.g. by Production Quality data sets basing on a particular production plan.

	PlanName
	Plan logical name to identify this specific plan to the human user. Useful to help the operator of a machine to logical identify a specific plan.

	Comment
	Comments to the plan for example type of plan, purpose, tools to use.

	Project
	Project id code. To identify the target project for this plan.

	WorkOrder
	Work order id code. To identify the work order associated with this plan.



[bookmark: _Toc96004884][bookmark: _Toc135637762][bookmark: _Toc139828001][bookmark: _Toc140820244][bookmark: _Toc141792000]IRStatusGenType
[bookmark: _Toc96004885][bookmark: _Toc135637763][bookmark: _Toc139828002][bookmark: _Toc140820245][bookmark: _Toc141792001]Overview
The IRStatusGenType is based on the BaseObjectType and intended to be used as AddIn. The IRStatusGenType is a generic datatype for status reporting. Its formal definition can be found in Table 55.
[bookmark: _Toc96004886][bookmark: _Toc135637764][bookmark: _Toc139828003][bookmark: _Toc140820246][bookmark: _Toc141792002]ObjectType Definition
[bookmark: _Ref88123546][bookmark: _Toc96004973][bookmark: _Toc135637861][bookmark: _Toc139359470][bookmark: _Toc140820350][bookmark: _Toc141799758]Table 55 – IRStatusGenType ObjectType Definition
	Attribute
	Value

	BrowseName
	IRStatusGenType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	Type-Definition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-5

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	QualifiedName
	0: PropertyType
	

	0:HasAddIn
	Object
	IREDES
	
	IREDESType
	M

	0:HasProperty
	Variable
	ReportId
	String
	0:PropertyType
	M, RW

	0:HasProperty
	Variable
	StartLogTime
	DateTime
	0:PropertyType
	M, RW

	0:HasProperty
	Variable
	EndLogTime
	DateTime
	0:PropertyType
	M, RW

	0:HasComponent
	Variable
	Comment
	String
	0:BaseDataVariableType
	O, RW

	0:HasComponent
	Variable
	OperatorId
	String
	0:BaseDataVariableType
	O, RW

	Conformance Units

	IREDES IRStatusGenType


The component Variables of the IRStatusGenType have additional Attributes defined in Table 56 .

[bookmark: _Ref130491174][bookmark: _Toc135637862][bookmark: _Toc139359471][bookmark: _Toc140820351][bookmark: _Toc141799759]Table 56 – IRStatusGenType Attribute Values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	0:DefaultInstanceBrowseName
	IRStatusGen
	The default BrowseName for instances of this type.



[bookmark: _Toc96004887][bookmark: _Toc135637765][bookmark: _Toc139828004][bookmark: _Toc140820247][bookmark: _Toc141792003]ObjectType Description
[bookmark: _Toc96004974]The description can be found in Table 57.
[bookmark: _Ref134454887][bookmark: _Toc135637863][bookmark: _Toc139359472][bookmark: _Toc140820352][bookmark: _Toc141799760]Table 57 – IRStatusGenType Attribute values for child Nodes
	BrowsePath
	Description Attribute

	IREDES
	Basic IREDES data type. Part of every complete IREDES data set.

	ReportId
	Report id code, to uniquely identify this log report.

	StartLogTime
	Start of the reporting period. Date and time when the first entry to this xml-set was made.

	EndLogTime
	End of the reporting period. Date and time when the last entry to this xml-set was made.

	Comment
	Project information concerning this log.

	OperatorId
	Identify the operator of the machine for reference.



[bookmark: _Toc96004899][bookmark: _Toc135637766][bookmark: _Toc139828005][bookmark: _Toc140820248][bookmark: _Toc141792004]IRLTMMonType
[bookmark: _Toc135637767][bookmark: _Toc139828006][bookmark: _Toc140820249][bookmark: _Toc141792005]Overview
The IRLTMMonType ObjectType is based on the BaseObjectType and is intended to be used as AddIn. The IRLTMMonType is used for LHD machine monitoring reporting. Its formal definition can be found in Table 58.
[bookmark: _Toc96004901][bookmark: _Toc135637768][bookmark: _Toc139828007][bookmark: _Toc140820250][bookmark: _Toc141792006]ObjectType Definition
[bookmark: _Ref88207889][bookmark: _Toc96004980][bookmark: _Toc135637864][bookmark: _Toc139359473][bookmark: _Toc140820353][bookmark: _Toc141799761]Table 58 – IRLTMMonType ObjectType Definition
	Attribute
	Value

	BrowseName
	IRLTMMonType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	Type
Definition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasAddIn
	Object
	IREDES
	
	IREDESType
	M

	0:HasAddIn
	Object
	GenTrailer
	
	GenTrailerType
	M

	0:HasProperty
	Variable
	LTMMonVersion
	String
	0:PropertyType
	M

	0:HasProperty
	Variable
	LTMMonDownwCompat
	String
	0:PropertyType
	M

	
	
	
	
	
	

	Conformance Units

	IREDES IRLTMMonType



The component Variables of the IRLTMMonType have additional Attributes defined in Table 59.

[bookmark: _Ref130573302][bookmark: _Toc135637865][bookmark: _Toc139359474][bookmark: _Toc140820354][bookmark: _Toc141799762]Table 59 – IRLTMMonType Attribute Values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	0:DefaultInstanceBrowseName
	IRLTMMon
	The default BrowseName for instances of this type.



[bookmark: _Toc96004902][bookmark: _Toc135637769][bookmark: _Toc139828008][bookmark: _Toc140820251][bookmark: _Toc141792007]ObjectType Description
[bookmark: _Toc96004981]The description can be found in Table 60.
[bookmark: _Ref134454929][bookmark: _Toc135637866][bookmark: _Toc139359475][bookmark: _Toc140820355][bookmark: _Toc141799763]Table 60 – IRLTMMonType Attribute Values for Child Nodes
	BrowsePath
	Description Attribute

	IREDES
	Basic IREDES data type. Part of every complete IREDES data set.

	GenTrailer
	Datatype that is used to guarantee the integrity of the data set.

	LTMMonVersion
	Fixed V 1.0

	LTMMonDownwCompat
	Fixed V 1.0


[bookmark: _Toc96004903][bookmark: _Toc135637770][bookmark: _Toc139828009][bookmark: _Toc140820252][bookmark: _Toc141792008]IRLTPlanType ObjectType
[bookmark: _Toc96004904][bookmark: _Toc135637771][bookmark: _Toc139828010][bookmark: _Toc140820253][bookmark: _Toc141792009]Overview
The IRLTPlanType is used for LHD production planning. It is based on the BaseObjectType and intended to be used as AddIn. Its formal definition can be found in Table 61.
[bookmark: _Toc96004905][bookmark: _Toc135637772][bookmark: _Toc139828011][bookmark: _Toc140820254][bookmark: _Toc141792010]ObjectType Definition
[bookmark: _Ref88210845][bookmark: _Toc96004982][bookmark: _Toc135637867][bookmark: _Toc139359476][bookmark: _Toc140820356][bookmark: _Toc141799764]Table 61 – IRLTPlanType ObjectType Definition
	Attribute
	Value

	BrowseName
	IRLTPlanType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	Data-Type
	Type
Definition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasAddIn
	Object
	IRplanGen
	
	IRplanGenType
	M

	0:HasAddIn
	Object
	GenTrailer
	
	GenTrailerType
	M

	0:HasProperty
	Variable
	LTPlanVersion
	String
	0:PropertyType
	M

	0:HasProperty
	Variable
	LTPlanDownwCompat
	String
	0:PropertyType
	M

	Conformance Units

	IREDES  IRLTPlanType



The component Variables of the IRLTPlanType have additional Attributes defined in Table 62.

[bookmark: _Ref130574545][bookmark: _Toc135637868][bookmark: _Toc139359477][bookmark: _Toc140820357][bookmark: _Toc141799765]Table 62 – IRLTPlanType Attribute Values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	DefaultInstanceBrowseName
	IRLTPlan
	The default BrowseName for instances of this type.



[bookmark: _Toc96004906][bookmark: _Toc135637773][bookmark: _Toc139828012][bookmark: _Toc140820255][bookmark: _Toc141792011]ObjectType Description
[bookmark: _Toc96004983]The description can be found in Table 63.
[bookmark: _Ref134454996][bookmark: _Toc135637869][bookmark: _Toc139359478][bookmark: _Toc140820358][bookmark: _Toc141799766]Table 63 – IRLTPlanType ObjectType Description
	BrowsePath
	Description Attribute

	IRplanGen
	Generic datatype for production planning.

	GenTrailer
	Datatype that is used to ensure the integrity of the data set.

	LTPlanVersion
	Fixed V 1.0

	LTPlanDownwCompat
	Fixed V 1.0



[bookmark: _Toc96004907][bookmark: _Toc135637774][bookmark: _Toc139828013][bookmark: _Toc140820256][bookmark: _Toc141792012]LTPPwaitProcType
[bookmark: _Toc96004908][bookmark: _Toc135637775][bookmark: _Toc139828014][bookmark: _Toc140820257][bookmark: _Toc141792013]Overview
The LTPPwaitProcType ObjectType is used to document process caused waiting time. It is based on the BaseObjectType and intended to be used as AddIn. Its formal definition can be found in Table 64.
[bookmark: _Toc96004909][bookmark: _Toc135637776][bookmark: _Toc139828015][bookmark: _Toc140820258][bookmark: _Toc141792014]ObjectType Definition
[bookmark: _Ref88214404][bookmark: _Toc96004984][bookmark: _Toc135637870][bookmark: _Toc139359479][bookmark: _Toc140820359][bookmark: _Toc141799767]Table 64 – LTPPwaitProcType ObjectType Definition
	Attribute
	Value

	BrowseName
	LTPPwaitProcType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	Data-Type
	Type
Definition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasComponent
	Variable
	BlastDelay
	DateTime
	0:BaseDataVariableType
	O

	0:HasComponent
	Variable
	CantDump
	DateTime
	0:BaseDataVariableType
	O

	0:HasComponent
	Variable
	Traffic
	DateTime
	0:BaseDataVariableType
	O

	0:HasComponent
	Variable
	NoRock
	DateTime
	0:BaseDataVariableType
	O

	0:HasComponent
	Variable
	MineUtils
	DateTime
	0:BaseDataVariableType
	O

	0:HasComponent
	Variable
	RoadMaint
	DateTime
	0:BaseDataVariableType
	O

	
	
	
	
	
	

	Conformance Units

	IREDES LTPPwaitProcType



The component Variables of the LTPPwaitProcType have additional Attributes defined in Table 65.

[bookmark: _Ref130575826][bookmark: _Toc135637871][bookmark: _Toc139359480][bookmark: _Toc140820360][bookmark: _Toc141799768]Table 65 – LTPPwaitProcType Attribute Values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	DefaultInstanceBrowseName
	LTPPwaitProc
	The default BrowseName for instances of this type.



[bookmark: _Toc96004910][bookmark: _Toc135637777][bookmark: _Toc139828016][bookmark: _Toc140820259][bookmark: _Toc141792015]ObjectType Description
The description can be found in Table 66.
[bookmark: _Ref134455035][bookmark: _Toc96004985][bookmark: _Toc135637872][bookmark: _Toc139359481][bookmark: _Toc140820361][bookmark: _Toc141799769]Table 66 – LTPPwaitProcType Attribute Values for Child Nodes
	BrowsePath
	Description Attribute

	BlastDelay
	Any Delay caused by blasting operations.

	CantDump
	Dump point blocked by another machine, boulders or dump shaft filled / truck missing.

	Traffic
	Traffic caused delays: roadway blocked by another machine / cars / other traffic.

	NoRock
	Wait for material to handle - No access to material to load.

	MineUtils
	Waiting for mine utilities.

	RoadMaint
	Waiting for roadway maintenance.



[bookmark: _Toc96004911][bookmark: _Toc135637778][bookmark: _Toc139828017][bookmark: _Toc140820260][bookmark: _Toc141792016]LTPPTimeRepType
[bookmark: _Toc96004912][bookmark: _Toc135637779][bookmark: _Toc139828018][bookmark: _Toc140820261][bookmark: _Toc141792017]Overview
The LTPPTimeRepType is used for time reporting concerning a particular load/dump point pair. It is based on the BaseObjectType and intended to be used as an AddIn. Its formal definition can be found in Table 67.
[bookmark: _Toc96004913][bookmark: _Toc135637780][bookmark: _Toc139828019][bookmark: _Toc140820262][bookmark: _Toc141792018]ObjectType Definition
[bookmark: _Ref88215342][bookmark: _Toc96004986][bookmark: _Toc135637873][bookmark: _Toc139359482][bookmark: _Toc140820362][bookmark: _Toc141799770]Table 67 – LTPPTimeRepType ObjectType Definition
	Attribute
	Value

	BrowseName
	LTPPTimeRepType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	Type
Definition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasProperty
	Variable
	LTPPStartTime
	UtcTime
	0:PropertyType
	M

	0:HasProperty
	Variable
	LTPPEndTime
	UtcTime
	0:PropertyType
	M

	Conformance Units

	IREDES LTPPTimeRepType



The component Variables of the LTPPTimeRepType have additional Attributes defined in Table 68.

[bookmark: _Ref130646141][bookmark: _Toc135637874][bookmark: _Toc139359483][bookmark: _Toc140820363][bookmark: _Toc141799771]Table 68 – LTPPTimeRepType Attribute values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	DefaultInstanceBrowseName
	LTPPTimeRep
	The default BrowseName for instances of this type.



[bookmark: _Toc135637781][bookmark: _Toc139828020][bookmark: _Toc140820263][bookmark: _Toc141792019]ObjectType Description
The description can be found in Table 69.
[bookmark: _Ref134455073][bookmark: _Toc135637875][bookmark: _Toc139359484][bookmark: _Toc140820364][bookmark: _Toc141799772]Table 69 – LTPPTimeRepType Attribute Values for Child Nodes
	BrowsePath
	Description Attribute

	LTPPStartTime
	Mission start time

	LTPPEndTime
	Mission end time



[bookmark: _Toc96004914][bookmark: _Toc135637782][bookmark: _Toc139828021][bookmark: _Toc140820264][bookmark: _Toc141792020]LTPPMissionType
[bookmark: _Toc96004915][bookmark: _Toc135637783][bookmark: _Toc139828022][bookmark: _Toc140820265][bookmark: _Toc141792021]Overview
The LTPPMissionType is used to generate a report for each tramming order ("mission") run during the reporting period. One object per mission! One "mission" is defined as tramming from A to B. It is based on the BaseObjectType and intended to be used as AddIn. Its formal definition can be found in Table 70.
[bookmark: _Toc96004916][bookmark: _Toc135637784][bookmark: _Toc139828023][bookmark: _Toc140820266][bookmark: _Toc141792022]ObjectType Definition
[bookmark: _Ref88216452][bookmark: _Toc96004987][bookmark: _Toc135637876][bookmark: _Toc139359485][bookmark: _Toc140820365][bookmark: _Toc141799773]Table 70 – LTPPMissionType ObjectType Definition
	Attribute
	Value

	BrowseName
	LTPPMissionType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	Type
Definition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasComponent
	Variable
	LTPPMisSeq
	UInt64
	0:BaseDataVariableType
	M

	0:HasComponent
	Variable
	LTPPMptFromN
	String
	0:BaseDataVariableType
	M

	0:HasComponent
	Variable
	LTPPMptFromID
	String
	0:BaseDataVariableType
	O

	0:HasComponent
	Variable
	LTPPMptFromType
	LTPPMptFromType
	0:BaseDataVariableType
	O

	0:HasComponent
	Variable
	LTPPMptToN
	String
	0:BaseDataVariableType
	M

	0:HasComponent
	Variable
	LTPPMptToID
	String
	0:BaseDataVariableType
	O

	0:HasComponent
	Variable
	LTPPMptToType
	LTPPMptToType
	0:BaseDataVariableType
	O

	0:HasComponent
	Variable
	LTPPMarea
	String
	0:BaseDataVariableType
	O

	0:HasProperty
	Variable
	LTPPMisstart
	DateTime
	0:PropertyType
	M

	0:HasProperty
	Variable
	LTPPMissEnd
	DateTime
	0:PropertyType
	M

	0:HasComponent
	Variable
	LTPPMwaitPoint
	DateTime
	0:BaseDataVariableType
	O

	0:HasComponent
	Variable
	LTPPMaction
	LTPPMaction
	0:BaseDataVariableType
	M

	0:HasComponent
	Variable
	LTPPMwaitgen
	DateTime
	0:BaseDataVariableType
	O

	0:HasComponent
	Variable
	LTPPMtimeAct
	DateTime
	0:BaseDataVariableType
	O

	0:HasComponent
	Variable
	LTPPMpayld
	Float
	0:BaseDataVariableType
	M

	0:HasProperty
	Variable
	LTPPMtramEnd
	DateTime
	0:PropertyType
	M

	0:HasComponent
	Variable
	LTPPMtramDist
	Float
	0:BaseDataVariableType
	M

	0:HasComponent
	Variable
	LTPPMopID
	String
	0:BaseDataVariableType
	O

	[bookmark: _Hlk139353444]Conformance Units

	IREDES LTPPMissionType



The component Variables of the LTPPMissionType have additional Attributes defined in Table 71.

[bookmark: _Ref130809143][bookmark: _Toc135637877][bookmark: _Toc139359486][bookmark: _Toc140820366][bookmark: _Toc141799774]Table 71 – LTPPMissionType Attribute Values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	0:DefaultInstanceBrowseName
	LTPPMission
	The default BrowseName for instances of this type.



[bookmark: _Toc96004917][bookmark: _Toc135637785][bookmark: _Toc139828024][bookmark: _Toc140820267][bookmark: _Toc141792023]ObjectType Description
[bookmark: _Toc96004988]The description can be found in Table 72.
[bookmark: _Ref134455131][bookmark: _Toc135637878][bookmark: _Toc139359487][bookmark: _Toc140820367][bookmark: _Toc141799775]Table 72 – LTPPMissionType Attribute Values for Child Nodes
	BrowsePath
	Description Attribute

	LTPPMisSeq
	Sequence number of the mission. Starting at 1 with the first mission in the reporting period.

	LTPPMptFromN
	Name of the point where the mission originated (tramming started).

	LTPPMptFromID
	Electronic (Tag) ID of the point where the mission originated (Tramming started). Electronic ID of the point stated in LTPPMptFromN.

	LTPPMptFromType
	Type of the point where the mission started.

	LTPPMptToN
	Name of the destination point, where the tramming finished and the mission ended.

	LTPPMptToID
	Electronic (tag) ID of the point where the mission ended (destination point).

	LTPPMptToType
	Type of the point where the mission ended.

	LTPPMarea
	ID for the mine area the machine is operating in. Usually both departure and destination points should be located in this area.

	LTPPMisstart
	Time tag when the mission started.

	LTPPMissEnd
	End time of the mission. Counting ends when the machine is ready to start the next mission, including all waiting before the next mission can be started.

	LTPPMwaitPoint
	Waiting time for destination point availability.

	LTPPMaction
	Action to be carried out at destination point specified in LTPPMptTo.

	LTPPMwaitgen
	Accumulated waiting time during the mission, excluding the time reported in LTPPMwaitPoint.

	LTPPMtimeAct
	Duration of the action carried out at the destination point in LTPPMaction.

	LTPPMpayld
	Tonnage of payload carried between start and destination points.

	LTPPMtramEnd
	Tramming end time: Time stamp when the tramming ended at destination point.

	LTPPMtramDist
	Tramming distance between start and destination point. Unit: km; Resolution: 0.0001km (10cm).

	LTPPMopID
	Operator ID



[bookmark: _Toc96004918][bookmark: _Toc135637786][bookmark: _Toc139828025][bookmark: _Toc140820268][bookmark: _Toc141792024]LTPPaccPtsType
[bookmark: _Toc96004919][bookmark: _Toc135637787][bookmark: _Toc139828026][bookmark: _Toc140820269][bookmark: _Toc141792025]Overview
The LTPPaccPtsType is used to document data for each pair of load point / dump point. It is based on the BaseObjectType and intended to be used as AddIn. Its formal definition can be found in Table 73.
[bookmark: _Toc96004920][bookmark: _Toc135637788][bookmark: _Toc139828027][bookmark: _Toc140820270][bookmark: _Toc141792026] ObjectType Definition
[bookmark: _Ref88219397][bookmark: _Toc96004989][bookmark: _Toc135637879][bookmark: _Toc139359488][bookmark: _Toc140820368][bookmark: _Toc141799776]Table 73 – LTPPaccPtsType ObjectType Definition
	Attribute
	Value

	BrowseName
	LTPPaccPtsType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	DataType
	Type
Definition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasProperty
	Variable
	LTPPLdrawPtN
	String
	0:BaseDataVariableType
	M

	0:HasComponent
	Variable
	LTPPLdrawPtID
	String
	0:BaseDataVariableType
	O

	0:HasProperty
	Variable
	LTPPLdumpPtN
	String
	0:PropertyType
	M

	0:HasComponent
	Variable
	LTPPLdumpPtID
	String
	0:BaseDataVariableType
	O

	0:HasComponent
	Variable
	LTPPLmass
	Float
	0:BaseDataVariableType
	M

	0:HasComponent
	Variable
	LTPPLcycl
	UInt16
	0:BaseDataVariableType
	M

	0:HasComponent
	Variable
	LTPPLdist
	Float
	0:BaseDataVariableType
	M

	0:HasComponent
	Variable
	LTPPLopObserv
	String
	0:BaseDataVariableType
	O

	0:HasAddIn
	Object
	LTPPTimeRep
	
	LTPPTimeRepType
	O

	
	
	
	
	
	

	[bookmark: _Hlk139353317]Conformance Units

	IREDES LTPPaccPtsType



The component Variables of the LTPPaccPtsType have additional Attributes defined in Table 74.

[bookmark: _Ref130812045][bookmark: _Toc135637880][bookmark: _Toc139359489][bookmark: _Toc140820369][bookmark: _Toc141799777]Table 74 – LTPPaccPtsType Attribute Values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	0:DefaultInstanceBrowseName
	LTPPaccPts
	The default BrowseName for instances of this type.



[bookmark: _Toc96004921][bookmark: _Toc135637789][bookmark: _Toc139828028][bookmark: _Toc140820271][bookmark: _Toc141792027]ObjectType Description
[bookmark: _Toc96004990]The description can be found in Table 75.
[bookmark: _Ref134455182][bookmark: _Toc135637881][bookmark: _Toc139359490][bookmark: _Toc140820370][bookmark: _Toc141799778]Table 75 – LTPPaccPtsType Attribute Values for Child Nodes
	BrowsePath
	Description Attribute

	LTPPLdrawPtN
	Name of the draw (load point) accessed in the reported job.

	LTPPLdrawPtID
	Electronic (tag) ID of the draw (load point) in this combination (Name in 1.1.1.1).

	LTPPLdumpPtN
	Name of the dump point in this combination.

	LTPPLdumpPtID
	Electronic (tag) ID of the draw (load point) in this combination (Name in 1.1.1.1).

	LTPPLmass
	Mass transported between this point pair during reporting period in t. Min accuracy: 0.01t.

	LTPPLcycl
	Number of cycles travelled between this point pair during reporting period.

	LTPPLdist
	Distance travelled between those two points during reporting period. Accumulated distance of al rounds travelled. Both routes are counted! Accuracy: 0,01 km

	LTPPLopObserv
	Operator observations regarding the travel way, load or dump points during reporting period (e.g. loose rock, bad roadway,...). Preliminarily a string, later we can add preselect-lists for easier operator input!

	LTPPTimeRep
	Time reporting for access to the particular load / Dump point pair. Multiple elements may be required as work can be interrupted and restarted again at a later time during reporting period.



[bookmark: _Toc96004922][bookmark: _Toc135637790][bookmark: _Toc139828029][bookmark: _Toc140820272][bookmark: _Toc141792028]LTPPLoadRepType
[bookmark: _Toc96004923][bookmark: _Toc135637791][bookmark: _Toc139828030][bookmark: _Toc140820273][bookmark: _Toc141792029]Overview
The LTPPLoadRepType is a special type used for LHD load reporting. It is based on the BaseObjectType and intended to be used as AddIn. Its formal definition can be found in Table 76.
[bookmark: _Toc96004924][bookmark: _Toc135637792][bookmark: _Toc139828031][bookmark: _Toc140820274][bookmark: _Toc141792030]ObjectType Definition
[bookmark: _Ref88225179][bookmark: _Toc96004991][bookmark: _Toc135637882][bookmark: _Toc139359491][bookmark: _Toc140820371][bookmark: _Toc141799779]Table 76 – LTPPLoadRepType ObjectType Definition
	Attribute
	Value

	BrowseName
	LTPPLoadRepType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	Data
Type
	Type
Definition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasComponent
	Variable
	LTPPCyclTot
	UInt64
	0:BaseDataVariableType
	M

	0:HasComponent
	Variable
	LTPPdistTot
	Float
	0:BaseDataVariableType
	O

	0:HasComponent
	Variable
	LTPPwrkDist
	Float
	0:BaseDataVariableType
	O

	0:HasComponent
	Variable
	LTPPloadTot
	Float
	0:BaseDataVariableType
	M

	0:HasAddIn
	Object
	LTPPwaitProc
	
	LTPPwaitProcType
	O

	0:HasAddIn
	Object
	LTPPaccPts
	
	LTPPaccPtsType
	O

	0:HasAddIn
	Object
	LTPPMission
	
	LTPPMissionType
	O

	Conformance Units

	IREDES LTPPLoadRepType



The component Variables of the LTPPLoadRepType have additional Attributes defined in Table 77.
[bookmark: _Ref130814887][bookmark: _Toc135637883][bookmark: _Toc139359492][bookmark: _Toc140820372][bookmark: _Toc141799780]Table 77 – LTPPLoadRepType Attribute Values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	DefaultInstanceBrowseName
	LTPPLoadRep
	The default BrowseName for instances of this type.



[bookmark: _Toc96004925][bookmark: _Toc135637793][bookmark: _Toc139828032][bookmark: _Toc140820275][bookmark: _Toc141792031]ObjectType Description
[bookmark: _Toc96004992]The description can be found in Table 78.
[bookmark: _Ref134455240][bookmark: _Toc135637884][bookmark: _Toc139359493][bookmark: _Toc140820373][bookmark: _Toc141799781]Table 78 – LTPPLoadRepType Attribute Values for Child Nodes
	BrowsePath
	Description Attribute

	
	

	LTPPCyclTot
	Total number of working cycles (rounds) completed during the reporting period

	LTPPdistTot
	Overall distance travelled in during the reporting period. This includes also non-performance related tramming e.g. to workshop,... Minimum accuracy required by the standard: 0,1 km

	LTPPwrkDist
	Total distance travelled in a working mode (as reported by MWorking) during the reporting period.

	LTPPloadTot
	Total load carried under all completed working cycles during reporting period. Minimum accuracy required by the standard: 0,01

	LTPPwaitProc
	Process caused waiting time - LHD specific! Specifies details of the WaitProc timing in the Application Profile!

	LTPPaccPts
	Report data for each pair of load point / dump point.

	LTPPMission
	See LTPPMissionType.



[bookmark: _Toc96004926][bookmark: _Toc135637794][bookmark: _Toc139828033][bookmark: _Toc140820276][bookmark: _Toc141792032]IRLTPPerfType
[bookmark: _Toc96004927][bookmark: _Toc135637795][bookmark: _Toc139828034][bookmark: _Toc140820277][bookmark: _Toc141792033]Overview
The IRLTPPerfType ObjectType is used for LHD production performance reporting. It is based on the BaseObjectType and intended to be used as AddIn. Its formal definition is given in Table 79.
[bookmark: _Toc96004928][bookmark: _Toc135637796][bookmark: _Toc139828035][bookmark: _Toc140820278][bookmark: _Toc141792034]ObjectType Definition
[bookmark: _Ref88227230][bookmark: _Toc96004993][bookmark: _Toc135637885][bookmark: _Toc139359494][bookmark: _Toc140820374][bookmark: _Toc141799782]Table 79 – IRLTPPerfType ObjectType Definition
	Attribute
	Value

	BrowseName
	IRLTPPerfType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	Data
Type
	Type
Definition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasAddIn
	Object
	IRpPerfGen
	
	IRpPerfGenType
	M

	0:HasAddIn
	Object
	LTPPLoadRep
	
	LTPPLoadRepType
	M

	0:HasProperty
	Variable
	LTPPerfVersion
	String
	0:PropertyType
	M

	0:HasProperty
	Variable
	LTPPerfDownwCompat
	String
	0:PropertyType
	M

	Conformance Units

	IREDES IRLTPPerfType



The component Variables of the IRLTPPerfType have additional Attributes defined in Table 80.
[bookmark: _Ref130815641][bookmark: _Toc135637886][bookmark: _Toc139359495][bookmark: _Toc140820375][bookmark: _Toc141799783]Table 80 – IRLTPPerfType Attribute Values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	0:DefaultInstanceBrowseName
	IRLTPPerf
	The default BrowseName for instances of this type.



[bookmark: _Toc96004929][bookmark: _Toc135637797][bookmark: _Toc139828036][bookmark: _Toc140820279][bookmark: _Toc141792035]ObjectType Description
[bookmark: _Toc96004994]The description can be found in Table 81.
[bookmark: _Ref134455283][bookmark: _Toc135637887][bookmark: _Toc139359496][bookmark: _Toc140820376][bookmark: _Toc141799784]Table 81 – IRLTPPerfType Attribute Values for Child Nodes
	BrowsePath
	Description Attribute

	IRpPerfGen
	Generic type used report production performance.

	LTPPLoadRep
	Reports on how much material has been transported between load and dump points during the reporting period.

	LTPPerfVersion
	Fixed V 1.0

	LTPPerfDownwCompat
	Fixed V 1.0



[bookmark: _Toc96004930][bookmark: _Toc135637798][bookmark: _Toc139828037][bookmark: _Toc140820280][bookmark: _Toc141792036]IRLHDTruckType ObjectType
[bookmark: _Toc96004931][bookmark: _Toc135637799][bookmark: _Toc139828038][bookmark: _Toc140820281][bookmark: _Toc141792037]Overview
The IREDES IRLHDTruckType ObjectType is intended to be used as AddIn or for instantiation. It constitutes a complete IREDES IRLHDTruck equipment profile. It is based on the BaseObjectType. Its formal definition can be found in Table 82.
[bookmark: _Toc96004932][bookmark: _Toc135637800][bookmark: _Toc139828039][bookmark: _Toc140820282][bookmark: _Toc141792038]ObjectType Definition
[bookmark: _Ref88321511][bookmark: _Toc96004995][bookmark: _Toc135637888][bookmark: _Toc139359497][bookmark: _Toc140820377][bookmark: _Toc141799785]Table 82 – IRLHDTruckType ObjectType Definition
	Attribute
	Value

	BrowseName
	IRLHDTruckType

	IsAbstract
	False

	References
	Node Class
	BrowseName
	Data
Type
	Type
Definition
	Other

	Subtype of BaseObjectType as defined in OPC 10000-3

	0:HasProperty
	Variable
	0:DefaultInstanceBrowseName
	0:QualifiedName
	0:PropertyType
	

	0:HasAddIn
	Object
	IRLTPPerf
	
	IRLTPPerfType
	M

	0:HasAddIn
	Object
	IRLTPlan 
	
	IRLTPlanType
	M

	0:HasAddIn
	Object
	IRLTMMon
	
	IRLTMMonType
	M

	[bookmark: _Hlk139353232]Conformance Units

	IREDES IRLHDTruckType


The component Variables of the IRLHDTruckType have additional Attributes defined in Table 83.
[bookmark: _Ref134455842][bookmark: _Toc135637889][bookmark: _Toc139359498][bookmark: _Toc140820378][bookmark: _Toc141799786]Table 83 – IRLHDTruckType Attribute Values for child Nodes
	BrowsePath
	Value Attribute
	Description Attribute

	DefaultInstanceBrowseName
	IRLHDTruck
	The default BrowseName for instances of this type.



[bookmark: _Toc135637801][bookmark: _Toc139828040][bookmark: _Toc140820283][bookmark: _Toc141792039]ObjectType Description
The description can be found in Table 84Table 81.
[bookmark: _Ref134455917][bookmark: _Toc135637890][bookmark: _Toc139359499][bookmark: _Toc140820379][bookmark: _Toc141799787]Table 84 – IRLHDTruckType Attribute Values for Child Nodes
	BrowsePath
	Description Attribute

	IRLTPPerf
	IRLHD production performance reporting.

	IRLTPlan
	IRLHD production planning.

	IRLTMMon
	IRLHD machine monitoring reporting.


[bookmark: _Toc96004936][bookmark: _Toc135637802][bookmark: _Toc139828041][bookmark: _Toc140820284][bookmark: _Toc141792040][bookmark: _Toc96004937][bookmark: _Toc135637803]Profiles and Conformance Units
This chapter defines the corresponding profiles and conformance units for the OPC UA Information Model for OPC 40568-1. Profiles are named groupings of conformance units. Facets are Profiles that will be combined with other Profiles to define the complete functionality of an OPC UA Server or Client. The following tables specify the facets available for servers that implement the OPC 40568-1 Information Model companion specification.
[bookmark: _Toc139828042][bookmark: _Toc140820285][bookmark: _Toc141792041]Conformance Units
Table 85 defines the corresponding ConformanceUnits for the OPC UA Information Model for OPC 40568- IREDES
[bookmark: _Ref134456300][bookmark: _Toc135637891][bookmark: _Toc139359500][bookmark: _Toc140820380][bookmark: _Toc141799788]Table 85 – Conformance Units for OPC 40568 IREDES
	Category
	Title
	Description

	Server
	IREDES Component
	Supports the IREDESType type definition. 

	Server
	IREDES ProjectInfoType
	Supports the ProjectInfoType and has at least one instance of it in the address space

	Server
	IREDES EquipmentInfoType
	Supports the EquipmentInfoType and has at least one instance of it in the address space

	Server
	IREDES GenHeadType
	Supports the GenHeadType and has at least one instance of it in the address space

	Server
	IREDES DisplayToOperatorType
	Supports the DisplayToOperatorType and has at least one instance of it in the address space

	Server
	IREDES IROptionType
	Supports the IROptionType and has at least one instance of it in the address space

	Server
	IREDES SiteHeadType
	Supports the SiteHeadType and has at least one instance of it in the address space

	Server
	IREDES GenTrailerType
	Supports the GenTrailerType and has at least one instance of it in the address space

	Server
	IREDES IREDESType
	Supports the IREDESType and has at least one instance of it in the address space

	Server
	IREDES OpPerfLogType
	Supports the OpPerfLogType and has at least one instance of it in the address space

	Server
	IREDES IRplanGenType
	Supports the IRplanGenType and has at least one instance of it in the address space

	Server
	IREDES IRStatusGenType
	Supports the StatusGenType and has at least one instance of it in the address space

	Server
	IREDES IRLTMMonType
	Supports the IRLTMMonType and has at least one instance of it in the address space

	Server
	IREDES IRLTPlanType
	Supports the IRLTPlanType and has at least one instance of it in the address space

	Server
	IREDES LTPPwaitProcType
	Supports the LTPPwaitProcType and has at least one instance of it in the address space

	Server
	IREDES LTPPTimeRepType
	Supports the LTPPTimeRepType and has at least one instance of it in the address space

	Server
	IREDES LTPPMissionType
	Supports the LTPPMissionType and has at least one instance of it in the address space

	Server
	IREDES LTPPaccPtsType
	Supports the LTPPaccPtsType and has at least one instance of it in the address space

	Server
	IREDES LTPPLoadRepType
	Supports the LTPPLoadRepType and has at least one instance of it in the address space

	Server
	IREDES IRLTPPerfType
	Supports the IRLTPPerfType and has at least one instance of it in the address space

	Server
	IREDES IRLHDTruckTyoe
	Supports the IRLHDTruckTyoe and has at least one instance of it in the address space

	Client
	IREDES component client query
	Supports querying variable instance declarations of the IREDESType



[bookmark: _Toc96004938][bookmark: _Toc135637804][bookmark: _Toc139828043][bookmark: _Toc140820286][bookmark: _Toc141792042]Profiles
[bookmark: _Toc96004939][bookmark: _Toc135637805][bookmark: _Toc139828044][bookmark: _Toc140820287][bookmark: _Toc141792043]Profile list
Table 86 lists all Profiles defined in this document and defines their URIs. 
[bookmark: _Ref18152903][bookmark: _Toc34394307][bookmark: _Toc96004997][bookmark: _Toc135637892][bookmark: _Toc139359501][bookmark: _Toc140820381][bookmark: _Toc141799789]Table 86 – Profile URIs for OPC 40568-1
	Profile
	URI

	IREDES Core Server Facet
	http://opcfoundation.org/UA-Profile/Mining/ExternalStandards/IREDES/Server/Core

	IREDES Server Facet
	http://opcfoundation.org/UA-Profile/Mining/ExternalStandards/IREDES/Server/IREDES

	IREDES Base Server Profile
	http://opcfoundation.org/UA-Profile/Mining/ExternalStandards/IREDES/Server/Base

	IREDES Core Client Facet
	http://opcfoundation.org/UA-Profile/Mining/ExternalStandards/IREDES/Client/Core

	IREDES Client Facet
	http://opcfoundation.org/UA-Profile/Mining/ExternalStandards/IREDES/Client/IREDES

	IREDES Base Client Profile
	http://opcfoundation.org/UA-Profile/Mining/ExternalStandards/IREDES/Client/Base



[bookmark: _Toc96004940][bookmark: _Toc135637806][bookmark: _Toc139828045][bookmark: _Toc140820288][bookmark: _Toc141792044]Server Facets
Overview
[bookmark: _Toc349863371][bookmark: _Toc371405882][bookmark: _Toc468212929][bookmark: _Toc29912008]The following sections specify the Facets available for Servers that implement the OPC 40568- OPC UA for Mining – External Standards – IREDES companion specification.  Each section defines and describes a Facet or Profile.

IREDES Core Server Facet
Table 87 defines a Facet that describes the fundamental base functionalities an OPC UA server is expected to process for serving OPC UA CS Mining IREDES Information Model. However, this will not allow to serve meaningful OPC UA CS Mining IREDES information models and purely serves to describe the fundamental Profiles and Facets required for basic server operation.
[bookmark: _Ref18071949][bookmark: _Toc349863537][bookmark: _Toc371406231][bookmark: _Toc442395293][bookmark: _Toc469133108][bookmark: _Toc16621520][bookmark: _Toc34394308][bookmark: _Toc96004998][bookmark: _Toc135637893][bookmark: _Toc139359502][bookmark: _Toc140820382][bookmark: _Toc141799790]Table 87 –IREDES Core Server Facet
	Group
	Conformance Unit / Profile Title
	Mandatory / Optional

	Profile
	0:Core 2022 Server Facet
http://opcfoundation.org/UA-Profile/Server/Core2022Facet
	M

	Profile
	0: Base Server Behaviour Facet
http://opcfoundation.org/UA-Profile/Server/Behaviour
	M

	Profile
	0:Data Access Server Facet
http://opcfoundation.org/UA-Profile/Server/DataAccess
	M


[bookmark: _Toc29912009]IREDES Server Facet

Table 88 defines a facet that describes the functionalities of an OPC UA External Standards – IREDES server is expected to process in regard to being able to serve a component recursion of Object instances. Specifically, this is referring to the Components Instance – Declaration of the IREDESType definition provided in chapter 7.8.
[bookmark: _Ref124853892][bookmark: _Toc135637895][bookmark: _Toc139359503][bookmark: _Toc140820383][bookmark: _Toc141799791]Table 88 – IREDES IREDES Server Facet
	Group
	Conformance Unit / Profile Title
	Mandatory / Optional

	IREDES
	IREDES Component
	M

	IREDES
	IREDES ProjectInfoType
	O

	IREDES
	IREDES EquipmentInfoType
	O

	IREDES
	IREDES GenHeadType
	O

	IREDES
	IREDES DisplayToOperatorType
	O

	IREDES
	IREDES IROptionType
	O

	IREDES
	IREDES SiteHeadType
	O

	IREDES
	IREDES GenTrailerType
	O

	IREDES
	IREDES IREDESType
	O

	IREDES
	IREDES OpPerfLogType
	O

	IREDES
	IREDES IRpPerfGenType
	O

	IREDES
	IREDES IRplanGenType
	O

	IREDES
	IREDES IRStatusGenType
	O

	IREDES
	IREDES IRLTMMonType
	O

	IREDES
	IREDES IRLTPlanType
	O

	IREDES
	IREDES LTPPwaitProcType
	O

	IREDES
	IREDES LTPPTimeRepType
	O

	IREDES
	IREDES LTPPMissionType
	O

	IREDES
	IREDES LTPPaccPtsType
	O

	IREDES
	IREDES LTPPLoadRepType
	O

	IREDES
	IREDES IRLTPPerfType
	O

	IREDES
	IREDES IRLHDTruckType
	O



IREDES Base Server Profile
Table 89 defines a Profile that describes the functionalities of an OPC UA server that is used serve OPC UA CS Mining External Standards IREDES Information Models. Servers complying to this profile can be used to serve IREDES OPC UA Information Models.

[bookmark: _Ref18071980][bookmark: _Toc34394309][bookmark: _Toc96004999][bookmark: _Toc135637894][bookmark: _Toc139359504][bookmark: _Toc140820384][bookmark: _Toc141799792]Table 89 – IREDES Base Server Profile
	Group
	Conformance Unit / Profile Title
	Mandatory / Optional

	Profile
	IREDES Core Server Facet
	M

	Profile
	IREDES IREDES Server Facet
	M


[bookmark: _Toc96004941][bookmark: _Toc135637807][bookmark: _Toc139828046][bookmark: _Toc140820289][bookmark: _Toc141792045]Client Facets
Overview
[bookmark: _Toc349863383][bookmark: _Toc371405894][bookmark: _Toc468212953][bookmark: _Toc29912012]The following tables specify the Facets available for Clients that implement the OPC 40568 - 1 External Standards – IREDES companion specification.
IREDES Core Client Facet
Table 90 defines a Facet that describes the base characteristics for all OPC UA Clients that make use of this companion specification. Additional Profiles will define support for various information models that are part of this document.
[bookmark: _Ref442394485][bookmark: _Toc349863548][bookmark: _Toc371406242][bookmark: _Toc442395311][bookmark: _Toc469133122][bookmark: _Toc16621534][bookmark: _Toc34394310][bookmark: _Toc96005000][bookmark: _Toc135637896][bookmark: _Toc139359505][bookmark: _Toc140820385][bookmark: _Toc141799793]Table 90 –IREDES Core Client Facet
	Group
	Conformance Unit / Profile Title
	Mandatory / Optional

	Profile
	0:Core 2022 Client Facet 

https://profiles.opcfoundation.org/UA-Profile/Client/Core2022Facet
	M

	Profile
	0: Base Client Behaviour Facet
http://opcfoundation.org/UA-Profile/Client/Behaviour
	M

	Profile
	0:AddressSpace Lookup Client Facet
http://opcfoundation.org/UA-Profile/Client/AddressSpaceLookup
	M

	Profile
	0: Diagnostic Client Facet
http://opcfoundation.org/UA-Profile/Client/Diagnostic
	M

	Profile
	0: Attribute Read Client Facet
http://opcfoundation.org/UA-Profile/Client/AttributeRead
	M

	Profile
	0: Attribute Write Client Facet
http://opcfoundation.org/UA-Profile/Client/AttributeWrite
	M

	Profile
	0: DataChange Subscriber Client Facet
http://opcfoundation.org/UA-Profile/Client/DataChangeSubscriber2021
	M

	Profile
	0: Durable Subscription Client Facet
http://opcfoundation.org/UA-Profile/Client/DurableSubscription
	M

	Profile
	0:DataAccess Client Facet
http://opcfoundation.org/UA-Profile/Client/DataAccess
	M

	Profile
	0: Aggregate Subscriber Client Facet
http://opcfoundation.org/UA-Profile/Client/AggregateSubscriber
	M



IREDES Client Facet

Defines a profile that describes the functionalities of an OPC UA CS Mining External Standards – IREDES Client to query information provided by an OPC UA CS Mining External Standards – IREDES server serving a component recursion of object instances. Specifically, this is referring to the Components Instance – Declaration of the IREDESType defined in chapter 7.8.
[bookmark: _Toc135637898][bookmark: _Toc139359506][bookmark: _Toc140820386][bookmark: _Toc141799794]Table 91 – IREDES Client Profile
	Group
	Conformance Unit / Profile Title
	Mandatory / Optional

	IREDES
	IREDES Component Client Query
	M



[bookmark: _Hlk139293232]IREDES Base Client Profile

IREDES Base Client Profile defines a Facet that describes the functionalities of an OPC UA client that is used to query an OPC UA server that implements the IREDES Server Profile.
[bookmark: _Toc85097778][bookmark: _Toc135637897][bookmark: _Toc139359507][bookmark: _Toc140820387][bookmark: _Toc141799795]Table 92 – IREDES Base Client Profile
	Group
	Conformance Unit / Profile Title
	Mandatory / Optional

	Profile
	IREDES Core Client Facet
	M

	Profile
	IREDES Client Facet
	M




[bookmark: _Toc139828047][bookmark: _Toc140820290][bookmark: _Toc141792046]Namespaces
[bookmark: _Toc18148699][bookmark: _Toc65744349][bookmark: _Toc88555108][bookmark: _Toc88555434][bookmark: _Toc88555528][bookmark: _Toc139828048][bookmark: _Toc140820291][bookmark: _Toc141792047]Namespace Metadata
Table 93 defines the namespace metadata for this document. The Object is used to provide version information for the namespace and an indication about static Nodes. Static Nodes are identical for all Attributes in all Servers, including the Value Attribute. See OPC 10000-5 for more details.
The information is provided as Object of type NamespaceMetadataType. This Object is a component of the Namespaces Object that is part of the Server Object. The NamespaceMetadataType ObjectType and its Properties are defined in OPC 10000-5.
The version information is also provided as part of the ModelTableEntry in the UANodeSet XML file. The UANodeSet XML schema is defined in OPC 10000-6.
[bookmark: _Ref16863029][bookmark: _Toc34394311][bookmark: _Toc96005001][bookmark: _Toc135637899][bookmark: _Toc139359508][bookmark: _Toc140820388][bookmark: _Toc141799796]Table 93 – NamespaceMetadata Object for this Document
	Attribute
	Value

	BrowseName
	http://opcfoundation.org/UA/Mining/ExternalStandards/IREDES

	Property
	DataType
	Value

	NamespaceUri
	String
	http://opcfoundation.org/UA/Mining/ExternalStandards/IREDES

	NamespaceVersion
	String
	1.0.0

	NamespacePublicationDate
	DateTime
	2023-09-01

	IsNamespaceSubset
	Boolean
	False

	StaticNodeIdTypes
	IdType []
	0

	StaticNumericNodeIdRange
	NumericRange []
	

	StaticStringNodeIdPattern
	String
	



Note: The IsNamespaceSubset Property is set to False as the UaNodeSet XML file contains the complete Namespace. Servers only exposing a subset of the Namespace need to change the value to True.
[bookmark: _Toc65744350][bookmark: _Toc88555109][bookmark: _Toc88555435][bookmark: _Toc88555529][bookmark: _Ref88557879][bookmark: _Toc139828049][bookmark: _Toc140820292][bookmark: _Toc141792048]Handling of OPC UA Namespaces
Namespaces are used by OPC UA to create unique identifiers across different naming authorities. The Attributes NodeId and BrowseName are identifiers. A Node in the UA AddressSpace is unambiguously identified using a NodeId. Unlike NodeIds, the BrowseName cannot be used to unambiguously identify a Node. Different Nodes may have the same BrowseName. They are used to build a browse path between two Nodes or to define a standard Property.
Servers may often choose to use the same namespace for the NodeId and the BrowseName. However, if they want to provide a standard Property, its BrowseName shall have the namespace of the standards body although the namespace of the NodeId reflects something else, for example the EngineeringUnits Property. All NodeIds of Nodes not defined in this document shall not use the standard namespaces.
Table 94 provides a list of mandatory and optional namespaces used in an OPC 40568-1 OPC UA Server.
[bookmark: _Ref16778538][bookmark: _Toc34394312][bookmark: _Toc96005002][bookmark: _Toc135637900][bookmark: _Toc139359509][bookmark: _Toc140820389][bookmark: _Toc141799797]Table 94 – Namespaces used in a OPC 40568 - 1 Server
	NamespaceURI
	Description
	Use

	http://opcfoundation.org/UA/
	Namespace for NodeIds and BrowseNames defined in the OPC UA specification. This namespace shall have namespace index 0.
	Mandatory

	Local Server URI
	Namespace for nodes defined in the local server. This namespace shall have namespace index 1.
	Mandatory

	http://opcfoundation.org/UA/Mining/ExternalStandards/IREDES
	Namespace for NodeIds and BrowseNames defined in this document. The namespace index is Server specific.
	Mandatory

	Vendor specific types
	A Server may provide vendor-specific types like types derived from ObjectTypes defined in this document in a vendor-specific namespace.
	Optional

	Vendor specific instances
	A Server provides vendor-specific instances of the standard types or vendor-specific instances of vendor-specific types in a vendor-specific namespace.
It is recommended to separate vendor specific types and vendor specific instances into two or more namespaces.
	Mandatory



Table 95 provides a list of namespaces and their indices used for BrowseNames in this document. The default namespace of this document is not listed since all BrowseNames without prefix use this default namespace.
[bookmark: _Ref16577438][bookmark: _Toc34394313][bookmark: _Toc96005003][bookmark: _Toc135637901][bookmark: _Toc139359510][bookmark: _Toc140820390][bookmark: _Toc141799798]Table 95 – Namespaces used in this document
	NamespaceURI
	Namespace Index
	Example

	http://opcfoundation.org/UA/
	0
	0:EngineeringUnits







[bookmark: _Toc206519805][bookmark: _Ref216772524][bookmark: _Toc442691955][bookmark: _Ref499807162][bookmark: _Toc500431979][bookmark: _Ref500497556][bookmark: _Toc502913928][bookmark: _Toc65744351][bookmark: _Toc88555110][bookmark: _Toc88555436][bookmark: _Toc88555530][bookmark: _Toc140820293][bookmark: _Toc141792049]
(normative)

OPC 40568-1 Namespace and mappings
[bookmark: _Toc442691956][bookmark: _Toc500431980][bookmark: _Toc65744352]NodeSet and supplementary files for OPC 40568-1 Information Model
[bookmark: _Hlk139293517]The OPC 40568-1 Information Model is identified by the following URI:
http://opcfoundation.org/UA/Mining/ExternalStandards/IREDES

Documentation for the NamespaceUri can be found here.
The NodeSet associated with this version of specification can be found here:
https://reference.opcfoundation.org/nodesets/?u=http://opcfoundation.org/UA/Mining/ExternalStandards/IREDES&v=1.0.0&i=1

The NodeSet associated with the latest version of the specification can be found here:
https://reference.opcfoundation.org/nodesets/?u= http://opcfoundation.org/UA/Mining/ExternalStandards/IREDES&i=1

Supplementary files for the OPC 40568-1 Information Model can be found here:
https://reference.opcfoundation.org/nodesets/?u= http://opcfoundation.org/UA/Mining/ExternalStandards/IREDES&v=1.0.0&i=2

The files associated with the latest version of the specification can be found here:
https://reference.opcfoundation.org/nodesets/?u= http://opcfoundation.org/UA/Mining/ExternalStandards/IREDES&i=2

[bookmark: _Toc85097735]Capability Identifier
The capability identifier for this document shall be:
IREDES
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