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Test Cases
Test case 1
	IDENTIFICATION

	
	Title
	Unique Number

	Tested Equipment
	On-board equipment
	

	Tested Feature
	5.18.7: Inhibition of a defined type of brake
	5180700

	Test Case of Feature
	Passing the area forbidden for Regenerative braking.
	1

	Applicable Mode/Level Combinations
	L1 : FS, LS, OS, TR, PT, NL

L2 : FS, LS, OS, TR, PT, NL

L3 : FS, LS, OS, TR, PT, NL

	Target of Test
	The target of this test is to check that the On-board Equipment switches off the permission for the Regenerative braking when the estimated front end is located into the area forbidden for the regenerative braking.

	Version
	3.2.0
	31.03.2017

	Author
	MULTITEL

	Based on Requirements
	ERTMS/ETCS - SRS 3.4.0
	Subset-026-3.12.1.2.1

	
	
	Subset-026-3.12.1.5

	
	
	Subset-026-3.12.1.5 a)

	
	
	Subset-026-4.5.2.1 table - Manage Track Conditions excluding Sound Horn, Non Stopping areas, Tunnel Stopping areas and Big Metal Masses

	
	
	Subset-026-4.7.2 table - Output information Track condition excluding sound horn, non stopping areas, tunnel stopping areas and big metal masses - Brakes control

	
	
	Subset-026-5.18.7.3

	
	
	Subset-026-5.18.7.3.1

	
	
	Subset-026-5.18.7.3.1 a)

	
	
	Subset-026-5.18.7.3.1 b)

	
	
	Subset-026-5.18.7.3.2

	
	
	Subset-026-5.18.7.4

	
	
	Subset-026-5.18.7.4 a)

	
	
	Subset-026-5.18.7.4 b)

	
	
	Subset-026-5.18.7.5

	
	
	Subset-026-A.3.1 - Time between minimum safe rear end of the train leaving a track condition area and on-board deleting the applicable indication


	METHOD OF TEST

	Method
	Check on JRU, DMI, TIU the distance at which the regenerative braking forbidden area starts and ends: 

-on the JRU, in telegrams from balise group or in messages from RBC  containing the track condition stored on JRU during the phase of preparation of the test for setting the initial conditions ; 

-on DMI , when the visualisation of track condition are available on operator request (according to a specific action to be found in the USER MANUAL of DMI supplier Subset-026-4.7.2.1.2 Output Information Track Condition excluding big metal masses) or because they have been sent by the on-board equipment Subset-026-3.12.1.5a) during the phase of preparation of the test and they are still available . 

-on TIU relevant output, during the phase of preparation of the test according to Subset-026-3.12.1.5b)

In level 1 check on all available interfaces the distance travelled by the train from the reference balise group transmitting the track condition. In level 2, check on all available interfaces of On-board Equipment  the distance travelled by the train since the LRBG (D_LRBG). 

Check when  the "distance travelled" from the reference balise group / LRBG becomes > DTRACKCOND (entering in the area ) and when becomes > DTRACKCOND+L_TRACKCOND (going out from the area). Check on TIU relevant output if after the entry point of area forbidden for the regenerative braking  On-board Equipment stops to permit regenerative braking

	Constraints
	The train is approaching the regenerative braking forbidden area

In this test, when level 2 and level 3 are considered, the LRBGONB and LRBGRBC coincide.


	STARTING CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0/1/7/8/11/12
	FS/OS/TR/PT/NL/LS

	Track conditions excluding big metal masses
	STORED
	D_TRACKCOND FINITE VALUE

L_TRACKCOND FINITE VALUE  Length of track with regenerative braking forbidden

M_TRACKCOND 0110   : stop regenerative braking in L_TRACKCOND 

D_LRBG FINITE VALUE  Distance between LRBG and the estimated front end of the train.

Q_DIR (of packet 68 )  (01) Nominal w.r.t. LRBG

Q_DIRLRBG  (1) Nominal Orientation of the train w.r.t the LRBG

.

Q_DIRTRAIN  (1) Nominal Direction of the train movement

	ERTMS/ETCS level
	2/3/4
	L1/ L 2/ L3


	REQUIRED STARTING CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	NOT RELEVANT
	-
	RTM
	-

	REGENERATIVE BRAKE SWITCHED ON (PERMITTED)
	O
	TIU
	-

	NOT RELEVANT
	-
	DMI
	-

	NOT RELEVANT
	-
	BTM
	-

	NOT RELEVANT
	-
	INT
	-


	SEQUENCE OF TEST

	Step
	Previous
	Description of Events
	I/O
	Interface
	Comments
	Next
	Test Result

	
	Levels
	Modes
	
	
	
	
	Levels
	Modes
	

	1
	N/A
	N/A
	“Inhibition of regenerative brake announcement” is DISPLAYED

It is DISPLAYED if the related functionality is executed:

Automatically 

manually (the driver is requested to act)
	O
	DMI
	The max safe front end of the train reaches a location (Point C) in rear of the beginning of the regenerative brake inhibition area taking into account the time necessary for performing the required actions and the current train speed.

Distance from the reference balise (DLRBG)<D_TRACKCOND
	N/A
	N/A
	-

	2
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit60=1|Bit61=1>) is recorded
	O
	JRU
	TC17 (automatic execution) or TC18 (driver requested to act)
	N/A
	N/A
	-

	3
	N/A
	N/A
	“Inhibition of regenerative brake announcement” is REMOVED
	O
	DMI
	The train reaches the max safe front end of the start location of “brake inhibition area”
	N/A
	N/A
	-

	4
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit61=0>) is recorded
	O
	JRU
	TC18

If the related functionality is executed automatically, there is no removal of the symbol TC18, because it it symbol TC17 that has been displayed since the announcement
	N/A
	N/A
	-

	5
	N/A
	N/A
	“Inhibition of regenerative brake” is DISPLAYED
	O
	DMI
	-
	N/A
	N/A
	-

	6
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit60=1>) is recorded
	O
	JRU
	TC17

If the related functionality is executed automatically, there is no new display of the symbol, because it has been displayed since the announcement
	N/A
	N/A
	-

	7
	N/A
	N/A
	Regenerative braking switched off
	I
	TIU
	The On-board Equipment enters in the area forbidden for regenerative braking
	N/A
	N/A
	-

	8
	N/A
	N/A
	REGENERATIVE BRAKE STATUS (NID_MESSAGE_JRU=33; M_RB_STATUS=0) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	9
	N/A
	N/A
	“Inhibition of regenerative brake” is REMOVED
	O
	DMI
	The train reaches with its min safe rear end the end location of brake inhibition area
	N/A
	N/A
	-

	10
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit60=0>) is recorded
	O
	JRU
	TC17
	N/A
	N/A
	-

	11
	N/A
	N/A
	Regenerative braking switched on
	I
	TIU
	-
	N/A
	N/A
	-

	12
	N/A
	N/A
	REGENERATIVE BRAKE STATUS (NID_MESSAGE_JRU=33; M_RB_STATUS=1) is recorded
	O
	JRU
	-
	N/A
	N/A
	-


	END CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0/1/7/8/11/12

UNCHANGED
	FS/OS/TR/PT/NL/LS   

UNCHANGED

	ERTMS/ETCS level
	2/3/4
	L1/ L 2/ L3


	END CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	NOT RELEVANT
	-
	RTM
	-

	REGENERATIVE BRAKING PERMISSION SWITCHED ON
	O
	TIU
	-

	NOT RELEVANT
	-
	DMI
	-

	NOT RELEVANT
	-
	BTM
	-

	NOT RELEVANT
	-
	INT
	-


Test case 2
	IDENTIFICATION

	
	Title
	Unique Number

	Tested Equipment
	On-board equipment
	

	Tested Feature
	5.18.7: Inhibition of a defined type of brake
	5180700

	Test Case of Feature
	Passing the area forbidden for eddy currents braking for service brake.
	2

	Applicable Mode/Level Combinations
	L1 : FS, LS, OS, TR, PT, NL

L2 : FS, LS, OS, TR, PT, NL

L3 : FS, LS, OS, TR, PT, NL

	Target of Test
	The target of this test is to check that the On-Board Equipment switches off the permission for the eddy currents braking for service brake when the estimated front end is into the area in which the eddy currents braking is forbidden.

	Version
	3.2.0
	31.03.2017

	Author
	MULTITEL

	Based on Requirements
	ERTMS/ETCS - SRS 3.4.0
	Subset-026-3.12.1.2.1

	
	
	Subset-026-3.12.1.5

	
	
	Subset-026-3.12.1.5 a)

	
	
	Subset-026-4.5.2.1 table - Manage Track Conditions excluding Sound Horn, Non Stopping areas, Tunnel Stopping areas and Big Metal Masses

	
	
	Subset-026-4.7.2 table - Output information Track condition excluding sound horn, non stopping areas, tunnel stopping areas and big metal masses - Brakes control

	
	
	Subset-026-5.18.7.3

	
	
	Subset-026-5.18.7.3.1 a)

	
	
	Subset-026-5.18.7.3.1 b)

	
	
	Subset-026-5.18.7.3.2

	
	
	Subset-026-5.18.7.4

	
	
	Subset-026-5.18.7.5

	
	
	Subset-026-A.3.1 - Time between minimum safe rear end of the train leaving a track condition area and on-board deleting the applicable indication


	METHOD OF TEST

	Method
	Operator requests the visualisation of the track condition on DMI (Available according to specific action to be found in the USER MANUAL of DMI supplier) .

Check on the JRU and on DMI the distance at which the eddy currents braking for service brake forbidden area starts: on the JRU the telegrams or the messages containing the track condition and on DMI the visualisation of track condition on operator request.

Check on all available interfaces of On-board Equipment  the distance travelled by the train since the reference balise group or LRBG (D_LRBG). 

Check when  the "distance travelled" from LRBG becomes > DTRACKCOND. Check on available interface of TIU provided by the supplier of On-board Equipment  if after the entry point of area forbidden for the eddy currents braking  On-board Equipment stops to permit eddy currents braking 

Check if after the exit from the area the On-board Equipment switches on the permission

	Constraints
	The train is approaching eddy currents braking for service brake forbidden area

In this test, when level 2 and level 3 are considered, the LRBGONB and LRBGRBC coincide.


	STARTING CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0/1/7/8/11/12
	FS/OS/TR/PT/NL/LS

	Track conditions excluding big metal masses
	STORED
	D_TRACKCOND FINITE VALUE  

L_TRACKCOND FINITE VALUE

 Length of track with eddy currents braking forbidden

M_TRACKCOND 0111   : stop eddy currents braking for service brake in L_TRACKCOND

D_LRBG FINITE VALUE

 Distance between LRBG and the estimated front end of the train.

Q_DIR (of packet 68 )  (01) Nominal w.r.t. LRBG 

Q_DIRLRBG  (1) Nominal Orientation of the train w.r.t the LRBG.

Q_DIRTRAIN  (1) Nominal Direction of the train movement

	ERTMS/ETCS level
	2/3/4
	L1/ L 2/ L3


	REQUIRED STARTING CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	NOT RELEVANT
	-
	RTM
	-

	EDDY CURRENTS BRAKE PERMITTED
	O
	TIU
	-

	NOT RELEVANT
	-
	DMI
	-

	NOT RELEVANT
	-
	BTM
	-

	NOT RELEVANT
	-
	INT
	-


	SEQUENCE OF TEST

	Step
	Previous
	Description of Events
	I/O
	Interface
	Comments
	Next
	Test Result

	
	Levels
	Modes
	
	
	
	
	Levels
	Modes
	

	1
	N/A
	N/A
	“Inhibition of eddy current brake announcement” is DISPLAYED

It is DISPLAYED if the related functionality is executed:

automatically

manually (the driver is requested to act)
	O
	DMI
	The max safe front end of the train reaches a location (Point C) in rear of the beginning of the eddy currents brake inhibition area taking into account the time necessary for performing the required actions and the current train speed.

DLRBG<D_TRACKCOND
	N/A
	N/A
	-

	2
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit58=1|Bit59=1>) is recorded
	O
	JRU
	TC15 (automatic execution) or TC16 (driver requested to act)
	N/A
	N/A
	-

	3
	N/A
	N/A
	“Inhibition of eddy current brake announcement” is REMOVED
	O
	DMI
	The train reaches the max safe front end of the start location of “brake inhibition area”
	N/A
	N/A
	-

	4
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit59=0>) is recorded
	O
	JRU
	TC16

If the related functionality is executed automatically, there is no removal of the symbol TC16, because it it symbol TC15 that has been displayed since the announcement
	N/A
	N/A
	-

	5
	N/A
	N/A
	“Inhibition of eddy current brake” is DISPLAYED
	O
	DMI
	-
	N/A
	N/A
	-

	6
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit58=1>) is recorded
	O
	JRU
	TC15

If the related functionality is executed automatically, there is no new display of the symbol, because it has been displayed since the announcement
	N/A
	N/A
	-

	7
	N/A
	N/A
	Eddy currents braking for service brake permission is switched off.
	I
	TIU
	The On-board Equipment enters the area

DLRBG>D_TRACKCOND
	N/A
	N/A
	-

	8
	N/A
	N/A
	EDDY CURRENT BRAKE STATUS (NID_MESSAGE_JRU=35; M_ECB_STATUS=0) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	9
	N/A
	N/A
	“Inhibition of eddy current brake” is REMOVED
	O
	DMI
	The train reaches with its min safe rear end the end location of brake inhibition area
	N/A
	N/A
	-

	10
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit58=0>) is recorded
	O
	JRU
	TC15
	N/A
	N/A
	-

	11
	N/A
	N/A
	Eddy currents braking for service brake permission is switched on
	I
	TIU
	DLRBG-L_TRAIN>D_TRACKCOND + L_TRACKCOND
	N/A
	N/A
	-

	12
	N/A
	N/A
	EDDY CURRENT BRAKE STATUS (NID_MESSAGE_JRU=35; M_ECB_STATUS=1) is recorded
	O
	JRU
	-
	N/A
	N/A
	-


	END CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0/1/7/8/11/12

UNCHANGED
	FS/OS/TR/PT/NL/LS

	ERTMS/ETCS level
	2/3/4
	L1/ L 2/ L3


	END CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	NOT RELEVANT
	-
	RTM
	-

	EDDY CURRENTS BRAKING PERMISSION SWITCHED ON
	O
	TIU
	-

	NOT RELEVANT
	-
	DMI
	-

	NOT RELEVANT
	-
	BTM
	-

	NOT RELEVANT
	-
	INT
	-


Test case 3
	IDENTIFICATION

	
	Title
	Unique Number

	Tested Equipment
	On-board equipment
	

	Tested Feature
	5.18.7: Inhibition of a defined type of brake
	5180700

	Test Case of Feature
	Going into the area forbidden for magnetic shoes braking.
	3

	Applicable Mode/Level Combinations
	L1 : FS, LS, OS, TR, PT, NL

L2 : FS, LS, OS, TR, PT, NL

L3 : FS, LS, OS, TR, PT, NL

	Target of Test
	The target of this test is to check that the On-board Equipment switches off the permission for the magnetic shoes braking when the estimated front end passes the entry point of the area in which the magnetic shoe braking is forbidden.

	Version
	3.2.0
	31.03.2017

	Author
	MULTITEL

	Based on Requirements
	ERTMS/ETCS - SRS 3.4.0
	Subset-026-3.12.1.5

	
	
	Subset-026-3.12.1.5 a)

	
	
	Subset-026-4.5.2.1 table - Manage Track Conditions excluding Sound Horn, Non Stopping areas, Tunnel Stopping areas and Big Metal Masses

	
	
	Subset-026-4.7.2 table - Output information Track condition excluding sound horn, non stopping areas, tunnel stopping areas and big metal masses - Brakes control

	
	
	Subset-026-5.18.7.3

	
	
	Subset-026-5.18.7.3.1 a)

	
	
	Subset-026-5.18.7.3.1 b)

	
	
	Subset-026-5.18.7.3.2

	
	
	Subset-026-5.18.7.4

	
	
	Subset-026-5.18.7.5

	
	
	Subset-026-A.3.1 - Time between minimum safe rear end of the train leaving a track condition area and on-board deleting the applicable indication


	METHOD OF TEST

	Method
	Check on the JRU and on DMI the distance to which the magnetic shoes braking  forbidden area starts: on the JRU the telegrams or the messages containing the track condition are recorded, and on DMI the visualisation of track condition is available on operator request.

Check on all available interfaces of On-board Equipment the distance travelled by the train since the LRBG (D_LRBG). 

Check when  the "distance travelled" from LRBG becomes > DTRACKCOND. Check on available interface provided by the supplier of On-board Equipment  if , after the entry point of area forbidden for the magnetic shoes braking, On-board Equipment stops to permit magnetic shoes braking .

Check when  the "distance travelled" from LRBG becomes > [DTRACKCOND+L_TRACKCOND]. Check on available interface provided by the supplier of On-board Equipment  if , after the exit from the area forbidden for the magnetic shoes braking, On-board Equipment permits magnetic shoes braking .

	Constraints
	The train is approaching magnetic shoes braking forbidden area

In this test, when level 2 and level 3 are considered, the LRBGONB and LRBGRBC coincide.


	STARTING CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0/1/7/8/11/12
	FS/OS/TR/PT/NL/LS

	Track conditions excluding big metal masses
	STORED
	D_TRACKCOND FINITE VALUE

L_TRACKCOND FINITE VALUE  Length of track with magnetic shoes braking forbidden

M_TRACKCOND 1000   : stop magnetic shoes braking  in L_TRACKCOND 

D_LRBG FINITE VALUE

 Distance between LRBG and the estimated front end of the train.

Q_DIR (of packet 68 )  (01) Nominal w.r.t. LRBG

Q_DIRLRBG  (1) Nominal Orientation of the train w.r.t the LRBG.

Q_DIRTRAIN  (1) Nominal Direction of the train movement

	ERTMS/ETCS level
	2/3/4
	L1/ L 2/ L3


	REQUIRED STARTING CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	NOT RELEVANT
	-
	RTM
	-

	MAGNETIC SHOES BRAKE PERMITTED
	O
	TIU
	-

	NOT RELEVANT
	-
	DMI
	-

	NOT RELEVANT
	-
	BTM
	-

	NOT RELEVANT
	-
	INT
	-


	SEQUENCE OF TEST

	Step
	Previous
	Description of Events
	I/O
	Interface
	Comments
	Next
	Test Result

	
	Levels
	Modes
	
	
	
	
	Levels
	Modes
	

	1
	N/A
	N/A
	“Inhibition of magnetic shoe brake announcement” is DISPLAYED

It is DISPLAYED if the related functionality is executed:

automatically

manually (the driver is requested to act)
	O
	DMI
	The max safe front end of the train reaches a location (Point C) in rear of the beginning of the magnetic shoes brake inhibition area taking into account the time necessary for performing the required actions and the current train speed.

DLRBG<D_TRACKCOND
	N/A
	N/A
	-

	2
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit56=1|Bit57=1>) is recorded
	O
	JRU
	TC13 (automatic execution) or TC14 (driver requested to act)
	N/A
	N/A
	-

	3
	N/A
	N/A
	“Inhibition of magnetic shoe brake announcement” is REMOVED
	O
	DMI
	The train reaches the max safe front end of the start location of “brake inhibition area”
	N/A
	N/A
	-

	4
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit57=0>) is recorded
	O
	JRU
	TC14

If the related functionality is executed automatically, there is no removal of the symbol TC14, because it it symbol TC13 that has been displayed since the announcement
	N/A
	N/A
	-

	5
	N/A
	N/A
	“Inhibition of magnetic shoe brake” is DISPLAYED
	O
	DMI
	-
	N/A
	N/A
	-

	6
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit56=1>) is recorded
	O
	JRU
	TC13

If the related functionality is executed automatically, there is no new display of the symbol, because it has been displayed since the announcement
	N/A
	N/A
	-

	7
	N/A
	N/A
	Magnetic shoes braking permission is switched off.
	I
	TIU
	The On-board Equipment enters in the area 

DLRBG>D_TRACKCOND
	N/A
	N/A
	-

	8
	N/A
	N/A
	MAGNETIC SHOE BRAKE STATUS (NID_MESSAGE_JRU=34; M_MSB_STATUS=0) is recorded
	O
	JRU
	-
	N/A
	N/A
	-

	9
	N/A
	N/A
	“Inhibition of magnetic shoe brake” is REMOVED
	O
	DMI
	The train reaches with its min safe rear end the end location of brake inhibition area
	N/A
	N/A
	-

	10
	N/A
	N/A
	DMI SYMBOL STATUS (NID_MESSAGE_JRU=21; DMI_SYMB_STATUS=<Bit56=0>) is recorded
	O
	JRU
	TC13
	N/A
	N/A
	-

	11
	N/A
	N/A
	Magnetic shoe braking permission is switched on.
	I
	TIU
	-
	N/A
	N/A
	-

	12
	N/A
	N/A
	MAGNETIC SHOE BRAKE STATUS (NID_MESSAGE_JRU=34; M_MSB_STATUS=1) is recorded
	O
	JRU
	-
	N/A
	N/A
	-


	END CONDITIONS (INTERNAL STATES)

	States of ERTMS/ETCS information
	Status/Value
	Description

	ERTMS/ETCS Mode
	0/1/7/8/11/12

UNCHANGED
	FS/OS/TR/PT/NL/LS

	ERTMS/ETCS level
	2/3/4
	L1/ L 2/ L3


	END CONDITIONS ON INTERFACES

	State of interfaces
	I/O
	Interface
	Comments

	NOT RELEVANT
	-
	RTM
	-

	MAGNETIC SHOES BRAKING PERMISSION SWITCHED ON
	O
	TIU
	-

	NOT RELEVANT
	-
	DMI
	-

	NOT RELEVANT
	-
	BTM
	-

	NOT RELEVANT
	-
	INT
	-
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