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1. Introduction
This testing regime covers the encoding of complete testing of LASC Level2 Compliance for a Roof Support System compliant device. 

Design document ‘Interconnection of Landmark Compliant Longwall Mining Equipment – Roof Support System Communication and Functional Specification for Face Alignment.’ should be read in conjunction with this document.


The Longwall Roof Support system controls the advance of the armoured face conveyor (AFC) and is therefore the primary actuator in achieving controlled face alignment. From a control system perspective, the Roof Support system can be treated as a multi-channel position actuator with each channel corresponding to a roof support module and therefore a fixed point along the AFC. The shearer-mounted inertial navigation equipment is the primary position sensor and can be treated as a multi-channel position sensor with each channel corresponding to a fixed point along the AFC. The Landmark Controller processes information from the Shearer Position sensor and provides position correction information to the Roof Support system.

The full functional and communication requirements are specified below.

2 Functional Requirements

The general functional requirements of the Roof Support system actuator are as follows 

F1. To advance the AFC at each Roof Support module a linear distance determined by summing the Roof Support Default Advance Distance (nominal web thickness) with the position correction information provided by the Landmark process controller.

F2. In addition to item 1, the Roof Support system is responsible for ensuring that the position correction information provided by the Landmark Controller cannot cause the Roof Support system to operate outside the designed control envelope. 

F3. In the absence of valid position correction information, the Roof Support system is to assume a value of zero. 

F4. All existing internal roof support control systems, including safety systems and timing and sequencing remain the responsibility of the Roof Support system. 

F5. The Roof Support system is responsible for incorporating the position correction value into any automated manoeuvre algorithms (e.g. AFC snaking, gate-end turn-around) in such a way that the AFC position correction is achieved. 

F6. To provide status information as requested by the Landmark Controller. 

3 Communications Requirements

C1. The Roof Support system requests Recommended Position Correction values by setting an RPC Required flag (RSS Class 0x64, Attribute 9 – Status bit 0).
C2. This attribute is polled by the Landmark Controller and when this flag is set the Landmark Controller will supply the Roof Support system with an assembly of current RPC values and current Sequence Number
C3. The Roof Support system should clear the RPC Required flag as soon as the requested RPC assembly is received.
C4. The Roof Support system can determine the freshness of the RPC assembly by means of the sequence number.
C5. A unique (nominally sequential) sequence number will be assigned by the Landmark Controller at each point in the shear cycle when new Recommended Position Correction (RPC) values are available.
C6. A sequential number will be assigned to each shear half cycle. A shear half cycle is defined as a single complete traverse of the shearer across the longwall face.
C7. Sequence numbers will start at 0 and typically increment by 1 for each new set of RPC data supplied.
C8. When the sequence number reaches the maximum positive value allowable in an INT (32767), it will be reset to 0.
C9. A negative sequence number will indicate invalid data, an uninitialised state or an erroneous state
C10. A sequence number of –1 indicates that the Landmark system in un-initialised or in an unknown state. This is typically a Landmark startup state and will occur when either the first shear half cycle has not yet been completed or when the Landmark Controller has power cycled and will remain until the Landmark Controller has all the navigation data required to compute valid RPC values.
C11. A sequence number of -2 indicates that that there is no valid data available. This is typically due to the unavailability of data from the shearer-mounted navigation system.
C12. A sequence number of -3 indicates that the longwall operator has not enabled (or temporarily disabled) the face alignment system and therefore no RPCs can be issued.
C13. The Roof Support system requests Face Profile values by setting a Face Profile Required flag (RSS Class 0x64, Attribute 9 – Status bit 1).
C14. The face profile functionality is identical to the above RPC functionality
Class 0x4 Instance 1: Face Adjustment
C15. Following the sequence number is an array of INTs, one for each roof support module present.
C16. Each member of the array is a Recommended Position Correction (RPC) in mm. Each member is an integer, so no fraction of mm is possible
C17. RPCs are negative valued with a maximum value of 0 and describe how much less than full stroke each support should advance. For example an RPC value of zero will result in the support advancing full stroke.
Class 0x4 Instance 2: Face Profile
C18. Following the sequence number is an array of INTs, one corresponding to each roof support module present. 
C19. Each member of the array is a Face Profile value in mm. Each member is an integer, so no fraction of mm is possible. These values describe the horizontal profile of the face at points corresponding to support.
C20. These values are normalized so the first (maingate end) value is always zero.
Class 0x4 Instance 3: Roof Support Ram Extension

C21. This assembly object provides instantaneous D/A ram extension information to the client. 
C22. The internal update rate of this data is controlled by the Roof Support server and no explicit strategy for determining data freshness has been included. The internal data update period should not exceed 30 seconds. 
Instance 4: Roof Support Leg Pressure

C23. This assembly object provides leg pressure information to the client. Provision is made for up to four pressure transducers per roof support. Transducers 1 & 2 are used for two legged supports. 
C24. Values corresponding to unused or uninstalled transducers should be set to zero. 
C25. The internal update rate of this data is controlled by the Roof Support server and no explicit strategy for determining data freshness has been included. The internal data update period should not exceed 30 seconds.
Class Attributes: 
C26. Check class 0x64 attrib 1 =1 (EDS) revision
C27. Check class 0x64 attrib 3 = 4 (fixed) number of instances
C28. Check class 0x64 attrib 8 = (EDS) default advance distance
C29. Check class 0x64 attrib 13 =  (EDS) panel width 
C30. Check class 0x64 attrib 14 =  (EDS) gate width
4 Testing Extension Details

There are no requirements to extend the basic testing application (core_redirect and eip_redirect) functionality added by this specification.

5 Testing Details

Each test will provide:

· Component identification (requirement number)

· Test summary

· Testing input requirements

· Test function

· Testing output requirements

· Fail Severity

	Test case
	Test pre-requisites
	Input State/Requirements
	Event
	Output
	Fail Severity

	1. Functional Testing
	
	
	
	
	

	1.1. Register EIP Session
	NIL
	Idle Device
	Register EIP Session
	Successful if EIP Session Registered
	Critical

	1.2. Heartbeat
	1.1
	EIP Session Registered
	Send 1 heartbeat, and wait for correct response.
	Fails if device does not respond to heartbeat correctly
	High

	1.3. 16 x Heartbeats
	1.2
	EIP Session Registered
	Send 16 sequential heartbeats with 500ms delay between each
	Fails if device does not respond to 16 heartbeats correctly
	High

	1.4. Get Number of Roof Supports
	1.3
	EIP Session Registered
	Get number of roof supports from RSS
	Fails if device does not respond with number of roof supports
	Medium

	1.5. Check Basic Face Profiles
	
	EIP Session Registered
	Send sequence -1 (invalid sequence number)
	Successful if  face profile displayed on client DOES NOT match the one sent
	High

	1.6. Check Basic Face Profiles
	
	EIP Session Registered
	Send sequence -2 (invalid sequence number)
	Successful if  face profile displayed on client does NOT match the one sent
	High

	1.7. Check Basic Face Profiles
	
	EIP Session Registered
	Send valid sequence  number
	Successful if  face profile displayed on client matches the one sent
	High

	1.8. Check Basic Face Profiles
	
	EIP Session Registered
	Send 2nd valid sequence number
	Successful if  face profile displayed on client matches the one sent
	High

	1.9. Check Basic Face Profiles
	
	EIP Session Registered
	Send repeated sequence number (invalid)
	Successful if  face profile displayed on client DOES NOT match the one sent
	High

	1.10. Check Basic RPC
	1.10
	EIP Session Registered
	Send sequence -1 (invalid sequence number)
	Successful if  RPC displayed on client DOES NOT match the one sent
	High

	1.11. Check Basic RPC Seq No -1
	
	EIP Session Registered
	Send sequence -2 (invalid sequence number)
	Successful if  RPC displayed on client does NOT match the one sent
	High

	1.12. Check Basic RPC Seq No -2
	
	EIP Session Registered
	Send valid sequence  number
	Successful if  RPC displayed on client matches the one sent
	High

	1.13. Check Basic RPC Seq No -3
	
	EIP Session Registered
	Send 2nd valid sequence number
	Successful if RPC displayed on client matches the one sent
	High

	1.14. Check Basic RPC Transmission Pattern
	
	EIP Session Registered
	Send repeated sequence number (invalid)
	Successful if  face profile displayed on client DOES NOT match the one sent
	High

	1.15. Check Roof Support Ram Request 
	
	EIP Session Registered
	
	Successful if Roof Support Ram extension profile matches the one displayed
	Medium

	1.16. Leg and Set Transmission
	
	EIP Session Registered
	
	Successful if Roof Support Leg and Set Pressure profiles match the ones displayed
	Medium

	2. Class Attributes
	
	
	
	
	

	2.1. Class 0x64 Attribute 1
	1
	EIP Session Registered
	Get Revision
	Successful if RSS returns valid response
	Medium

	2.2. Class 0x64 Attribute 3
	2.1
	EIP Session Registered
	Get Number of Instances
	Successful if RSS returns valid response
	Medium

	2.3. Class 0x64 Attribute 8
	2.2
	EIP Session Registered
	Get Default Advance Distance
	Successful if RSS returns valid response
	Medium

	2.4. Class 0x64 Attribute 9
	2.3
	EIP Session Registered
	Get Status
	Successful if RSS returns valid response
	Medium

	2.5. Class 0x64 Attribute 13 
	2.4
	EIP Session Registered
	Get Panel Width
	Successful if RSS returns valid response
	Medium

	2.6. Class 0x64 Attribute 14
	2.5
	EIP Session Registered
	Get Gate Width
	Successful if RSS returns valid response
	Medium

	
	
	
	
	
	

	
	
	
	
	
	


- 1 – LASC Level 2 Compliance Roof Support System

- 9 – LASC Level 2 Compliance Roof Support System
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