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1. Inspecting the BSC's message bus connections
The purpose of the inspection of the message bus connections is to verify the condition and correct installation of the message bus cables, and the condition of the message bus interface (MBIF) plug-in units.

The inspection is performed by testing all the MBIF plug-in units, by making random tests (for example by cartridges), or by making one end-to-end test.

The condition of the MBIF units can be verified only by testing them unit by unit.

For more information, refer to BSC commissioning overview .

1.1 Steps


1. Connect one VDU to the lower service terminal interface of the OMU

2. Set the state of a message bus to SE-NH (USC)
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Disconnect the MBIF units of the other message bus of all processor units 

All processor units must have MBIF units of the same message bus.

4. Connect another VDU to the lower service terminal interface of some processor unit (not of the OMU)

5. Check that the receiving unit is created and at least in test state (USI)

6. [image: image2.png]


Test the MBIF by sending message from the OMU's service terminal 

1. First send a message to the service terminal process of that processor unit in which the other VDU is connected.

The message is directed to the bus under test according to the first number of the 16-bit-long message bus address. Number 2 is used to identify the message bus 0 and number 3 identifies message bus 1. For example the address of the MCMU-0 using bus 1 is 3004H and the address of the MCMU-1 using bus 0 is 2005H.

Use the debugger program to send the message:

ZOS:*,X0YY,C0,,,,,,,,AA,BB 

· X: defines the message bus to be used as mentioned above 

· YY: message bus address 

· AA,BB: data bytes to be sent 

2. Check the message contents from the receiving computer (ZOT) 

Table: The message bus addresses in the BSC

	UNIT
	MB-ADDRESS (Hex)

	OMU
	00

	MCMU0
	04

	MCMU1
	05

	BCSU0
	30

	BCSU1
	31

	BCSU2
	32

	BCSU3
	33

	BCSU4
	34

	BCSU5
	35

	BCSU6
	36

	BCSU7
	37

	BCSU8
	38


3. Then send the message to the other direction (from the other to the Operation and Maintenance Unit OMU). 
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Disconnect the other VDU and move it to the next processor unit 

Perform the same tasks for the processor unit as in the previous step.

Continue in this way until messages have been sent to/from all the processor units.

8. Connect the disconnected MBIF plug-in units

9. Set the state of this MB to WO-EX (USC)

10. Set the state of another MB to SE-NH (USC)

11. Disconnect the MBIF plug-in units of the other MB
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Test the MBIF by sending a message 

Wait for the response from all processor units according to step 6.

The received format of the messages has to be without errors.

13. Connect the disconnected MBIF plug-in units

14. Set the state of the MB to SP-EX (USC)

2. Inspecting the BSC's maintenance system
The maintenance system is inspected to ensure that the supervision, alarm, and recovery functions of the system are in order.

The supervision functions are mainly system-internal and they are tested in connection with the inspection of the alarm system.

Note 

The outputs presented here are examples only, thus the actual outputs may in some cases differ from the outputs presented here. 

2.1 Before you start

A prerequisite for the inspection of the BSC maintenance system is that the inspections connected with the system startup have been successfully performed.

Testing the alarm system 

The inspection of the alarm system covers the testing of the wired alarms and the external alarms. Software alarms are monitored during the testing.
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2.1.1 Testing the wired alarms
The purpose of the test is to ensure that the alarm files have been correctly packaged and that the wired alarms have been correctly cabled and defined in the database.

The following wired alarms are tested:

· Cartridge power alarms 

( 2757 CARTRIDGE NON REDUNDANT POWER SUPPLY FAILURE) 

· Switching network cartridge power alarms

( 2051 POWER FAILURE IN SWITCHING NETWORK)

· Cartridge clock alarms

( 2755 CARTRIDGE CLOCK FAILURE)

· PSA (power supply adapter) panel alarms

( 2758 POWER SUPPLY ADAPTER FAILURE)

· PSFP (power supply fuse panels) alarms

( 2759 POWER SUPPLY FUSE PANEL FAILURE)

For further information on testing the alarm system, refer to Testing the external alarms and Testing alarm outputs .

For more information on BSC commissioning,, go to BSC commissioning overview .

2.1.1.1 Before you start

Before the test, check that the Operation and Maintenance Unit (OMU) is in the state WO-EX. 

2.1.1.2 Steps
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Test the cartridge power alarms (2757) and switching cartridge power alarms (2051) 

1. Turn the cartridge DC/DC converter off and verify the cartridge power alarm. 

2. Turn the converter back on and verify cancelling of the alarms. 

3. Wait until all the recovery functions have been completed. 

4. Check the results of diagnostics from the printer. 

5. Repeat the same procedure for every cartridge. 
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Test the cartridge clock alarms of the computer unit (2755) 

Use the connector shown in the table to test the alarms.

Table: Cartridge connectors S03 (back view)

	c
	b
	a

	1
	1
	1

	2
	2
	2

	3
	3
	3

	.
	.
	.

	.
	.
	.

	.
	.
	.

	32
	32
	32


1. Connect pins c25 and a29 together in the cartridge connector S03. 

2. Put the connector in the back panel of the cartridge and keep it there for approximately 1 second, then remove it. 

3. Verify that the alarm 2755 is set and cancelled. 

4. Test the ET5C clock alarm with a special 1/4 euroconnector. Insert the euroconnector between the ET5C alarm/clock cable and the S04 cartridge connector.

The four pins from the 1/4 euroconnector are cut off as shown in the figure:
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Figure: The 1/4 euroconnector (back view)
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Test the PSA panel alarms (2758) 

1. Switch off/on each fuse switch of each PSA — one switch at a time from each PSA. 

2. Verify that the alarm 2758 is set and cancelled. 
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2.1.2 Testing the external alarms
For further information on testing the alarm system, refer to Testing the wired alarms and Testing alarm outputs .

For more information on BSC commissioning, go to BSC commissioning overview .

2.1.2.1 Steps
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1. Output the wired alarms (WAP)
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Check that the external alarms specified in source data have been printed out (WAA) 

If there are no external alarms specified, you have to create one for testing all external alarm inputs (WAA):

ZWAA:4000:EX:"TEST"; 
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Connect the alarm inputs one by one to this test alarm (WAI) 

ZWAI:HWAT:OMU:<alarm input>,4000,"TEST":; 

· alarm input : the input to be tested (0-23) 
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Cause the alarm by wiring the alarm input to the ground 

Below is shown the positions of external alarm pins in the lower front panel connector (number 4) of the Hardware Alarm Terminal (HWAT) in the OMU. The view is from the front of the plug-in unit. A, B and C stand for columns.

        4A      4B      4C

1

2       0V      AEO14   AE015

3       AEO11   AEO12   AEO13

4       AEO08   AEO09   AEO10

5       AEO05   AEO06   AEO07

6       AEO02   AEO03   AEO04

7       AEI23   AEO00   AEO01

8       AEI20   AEI21   AEI22

9

10      0V      AEI18   AEI19

11      AEI15   AEI16   AEI17

12      AEI12   AEI13   AEI14

13      AEI09   AEI10   AEI11

14      AEI06   AEI07   AEI08

15      AEI03   AEI04   AEI05

16      AEI00   AEI01   AEI02

When wiring all the alarm inputs (AEI00-AEI23) one by one, you should see that there is an alarm printout concerning each alarm and the cancelling of the alarm. In this example the alarm number 4000 and text TEST should be seen on the alarm printer.

The polarity of an alarm input can be changed with the WAX command:

ZWAX:HWAT:OMU:<alarm input>:POL=0,TEXT="TEST":; 
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After testing, delete the alarms you created 

Close alarm input:

ZWAD:HWAT:OMU:<alarm input>; 

Remove external alarm:

ZWAR:4000; 

4. Test the PSFP panel alarms (2759) 

1. Remove each fuse one by one from the PSFP panel. 

2. Verify that alarm 2759 is set. 

3. Put the removed fuse back. 

4. Verify that the alarm is cancelled. 

5. Remove the next fuse after recovery functions have been completed.

This means that the unit is in the WO or SP state again.
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2.1.3 Testing alarm outputs
For further information on testing the alarm system, refer to Testing the wired alarms .

For more information on BSC commissioning, go to BSC commissioning overview .

2.1.3.1 Steps

1. Set a certain alarm output to ON or OFF state (ALU, ALS)

ZALU:UPD; 

ZALS:<alarm output>:ON; 

Testing the recovery from power breaks 

The purpose of the tests is to test the recovery of the system from different power breaks. The system should automatically separate from use the units without power after the power break and start the units in their correct working state after the power is on again.

Note 

It is recommended that the external synchronization is connected to the BSC before the power break tests, or that the ET used for synchronization is looped during this test. Remember to disconnect the loop immediately after the test.

If the loop is not disconnected, the oscillators of CLSs will drift to the end of their control range. If the BSC is not getting any synchronization, alarms 1010 and 1598 are issued and cancelled automatically after the recovery actions (approximately after 10 minutes).

Testing the recovery from complete power break in the system
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2.1.4 Testing the recovery from complete power break in the system
For further information on testing the recovery, refer to Testing power break in PSA and Testing fuse fault in supply cable .

For more information on BSC commissioning, go to BSC commissioning overview .

2.1.4.1 Steps
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1. Connect the alarm printer and MML terminal to the OMU
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Check that the units are in states WO-EX and SP-EX (USI, ISI) 

If a unit is not in the appropriate state, change the state with the USC command.

ETs may be in SE-NH states.

3. Disconnect the power from the system

4. Connect the power to the system

Expected outcome

The system is started and it starts the loading from the disks.

5. Wait until the OMU starts in state WO-EX

Expected outcome

Monitor the alarm printer. All the starting computer units should cause a notice:

0691 AUTOMATIC RECOVERY ACTION WO-RE TO WO-EX

or:

0691 AUTOMATIC RECOVERY ACTION SP-RE TO SP-UP

or:

0691 AUTOMATIC RECOVERY ACTION SP-UP TO SP-EX

Doubled preprocessor units (for example, the synchronization unit CLS) independently determine which unit is active and which one is passive.

The following notice is displayed:

MMI SYSTEM READY
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Start a session from an MML terminal 

During the startup of the OMU, the recovery system analyses the condition of the BSC and starts the control of the system startup.

2.1.4.1.1 Expected outcome

The following text is printed on the alarm printer:

0689 SYSTEM RESTARTED.

7. Output the working states of the units from the MML terminal
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Monitor that every unit starts in the state it had before the power break (USI) 

ZUSI 
9. [image: image23.png]


Monitor the alarm printer 

All the starting units should cause a notice (one of the following):

0691 AUTOMATIC RECOVERY ACTION WO-RE TO WO-EX

0691 AUTOMATIC RECOVERY ACTION SP-RE TO SP-UP

0691 AUTOMATIC RECOVERY ACTION SP-UP TO SP-EX
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Print out the states of all the units and check that they are in a correct working state (USI, USL) 

The following command outputs the working states of the units:

ZUSI:ALL; 

or alternatively,

ZUSL:,INCO; 

outputs all those units whose state is incorrect.
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Update the date and time (DCS) 

ZDCS:<date>,<time>:ST=OFF/ON; 
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Change the states of WDU devices back to working state (ISC) 

The WDU devices are not under recovery system. After power break, the WDU devices go to TE-ID state and they must be changed manually back to working state ( ISC ).

Testing power break in PSA 

	
	
	Testing the recovery from power breaks 
	




2.1.5 Testing power break in PSA
For further information on testing the recovery, refer to Testing the recovery from complete power break in the system and Testing fuse fault in supply cable .

For more information on commissioning the BSC, go to BSC commissioning overview. 

2.1.5.1 Steps
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1. Connect the alarm printer and MML terminal to the OMU

2. [image: image29.png]


Check that the units are in states WO-EX and SP-EX 

To output the units which are in an incorrect state:

ZUSL:,INCO; 

Change the state with the USC command, if necessary.

Change the I/O unit's state with the ISC command, if necessary.

ETs may be in SE-NH states.
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Connect the service terminal to the MCMU to monitor the recovery functions 

When the power is disconnected from the OMU, the MML terminal and the alarm printer do not function. The system, however, recovers also in this condition as the recovery functions of the system are then handled in the active MCMU. In this case you can monitor the recovery functions with the service terminal from the active MCMU as follows:

1. Connect the service terminal to the active MCMU. 

2. Take into use the debugger software used for the testing of the recovery system.

ZLE:U,RCBUGGGX 

3. Output the states of the units in a normal way as from an MML terminal (USI or USIC).

ZUSI:COMP 

or 

ZUSIC:COMP 

4. Connect the power to the PSA. 
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Disconnect the power from each of the PSAs 

This should be done one by one so that both switches of the PSA are switched off at the same time.

If the PSAs are kept off for too long (more than 5 seconds), the test does not pass the computers and they are found to be faulty (SE-OU). Depending on the power break time, it is possible that the unit is not ready for diagnostics. If so, it does not answer the diagnostics message on the first time. On the second time, the recovery brings the unit up and the diagnostics succeeds.

5. Wait until all the recovery functions have been completed

6. Repeat the same test for the next PSA
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Change the states of WDU devices back to working state (ISC) 

The WDU devices are not under recovery system. After power break, the WDU devices go to TE-ID state and they must be changed manually back to working state ( ISC ).

2.1.5.1.1 Expected outcome

1. When the alarm is repeated, the unit without power is separated from use and the backup unit is taken into use if the unit type in question has a backup unit. The units without backup stay in the state WO-EX FAULTY.

If a faulty unit remains in use, the following alarm is printed out:

2693   WO-EX UNIT FAULTY.

If a unit is in TE-ID or in SE-OU, the following alarm is printed out:

2692   INCORRECT WORKING STATE.

2. When the unit enters the TE state, the testing of the unit is started. If the test proves that the unit is in order, the state of the unit is automatically changed into WO-EX or SP-EX. 

3. See that there are appropriate notifications on state changes. 

4. See that there are diagnostics reports that indicate that the unit is in working order:

3999 TOTAL DIAGNOSIS EXECUTED - UNIT OK

After execution of every partial diagnosis the following text is displayed:

3996 PARTIAL DIAGNOSIS EXECUTED

In fault conditions, see Reference, Alarms .

Testing fuse fault in supply cable 
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2.1.6 Testing fuse fault in supply cable
For further information on testing the recovery, refer to Testing the recovery from complete power break in the system and Testing power break in PSA .

For more infomation on commissioning the BSC, go to BSC commissioning overview .

2.1.6.1 Steps

1. Check that the units are in states WO-EX and SP-EX (USI)

2. Remove the fuse of the supply cable

3. Connect the fuse

4. Wait until the recovery measures have been completed

5. Perform the measures 1 - 4 for all the supply fuses

2.1.6.2 Expected outcome

1. If there is only one supply in the system, the system is restarted. 

2. If there are several supplies in the system, the operation of the system must not totally cease during the power break. 

3. If the power supply of the system has been secured with a battery and emergency power supply, nothing will happen. If the power disappears from the system, the functioning of the battery and emergency power supply must be checked. 

Testing state transitions and unit diagnostics 

	
	
	Inspecting the BSC's maintenance system 
	




2.2 Testing state transitions and unit diagnostics
For further information on testing, refer to Inspecting the BSC's maintenance system .

For more information on commissioning the BSC, go to BSC commissioning overview .

2.2.1 Steps
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1. Connect the alarm printer and MML terminal to the OMU
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Change the state of computers units from SP to TE to SE to TE one by one (USC) 

ZUSC:BCSU,1:TE; 

ZUSC:BCSU,1:SE; 

ZUSC:BCSU,1:SE; 

ZUSC:BCSU,1:SE; 

ZUSC:BCSU,1:TE; 
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Run the diagnostics on the unit (UDU) 

ZUDU:BCSU,1; 

2.2.1.1 Expected outcome

The diagnostics reports indicate that the unit is in working order:

3999 TOTAL DIAGNOSIS EXECUTED - UNIT OK
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Change the state of unit to SP or WO (USC) 

ZUSC:BCSU,1:SP/WO; 

5. Repeat the test for every BCSU (steps 2 and 3)
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Run the BCSU diagnostics with the other MCMU 

BCSUs diagnostics must be run twice: first when the MCMU-0 is the active unit and then when the MCMU-1 is the active unit.
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Connect the ETs (WUC) 

ETs have to be connected ( WUC command) before testing. See Connecting a functional unit to an ET or BSS Integration for details.
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Change the state of the ETs from SE to TE to SE to TE to WO one by one (USC) 

ZUSC:ET,33:TE; 

ZUSC:ET,33:SE; 

ZUSC:ET,33:SE; 

ZUSC:ET,33:SE; 

ZUSC:ET,33:TE; 
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Run the diagnostics on the unit (UDU, UDQ) 

ZUDU:ET,33; 

With the UDQ command you monitor the diagnostics being run.

2.2.1.2 Expected outcome

The diagnostics reports indicate that the unit is in working order:

3999 TOTAL DIAGNOSIS EXECUTED - UNIT OK

10. [image: image43.png]


Change the state of unit to WO (USC) 

ZUSC:ET,33:WO; 

Note 

The ETs diagnostics must be run twice - first when the MCMU-0 is the active unit and then when the MCMU-1 is the active unit. 

11. Run the ETs diagnostics with the other MCMU

12. [image: image44.png]


If a unit fails in the diagnostics test, check the strappings of the faulty unit 

If a plug-in unit is broken, change the unit.

Testing the spare units 
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2.3 Testing the spare units
For further information on testing, refer to Inspecting the BSC's maintenance system .

For more information on commissioning the BSC, go to BSC commissioning overview .

2.3.1 Steps
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Equip the BSC with the spare plug-in units and perform diagnostics 

Follow the instructions in the section Testing state transitions and unit diagnostics .

2. Write a problem report if faulty plug-in units are found

3. Change the faulty plug-in units 
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