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MPS aspects of the xxx system commissioning

	Abstract

This document describes the set of tests which will be carried-out to validate for operation the machine protection aspects of the LHC XXXX system. The area concerned by these tests extends over the whole LHC machine for each of the two LHC beams.
These tests include the Hardware Commissioning, the machine check-out and the tests with beam. 
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Introduction

After the qualification for operation of the individual systems of a sector, validation and specific studies of each equipment as a whole will be carried-out in the context of the machine protection system (MPS) commissioning.

1. Scope

This document covers the tests which will be carried-out to condition and validate for operation all the components of the XXXX system in relation with the machine protection system for LHC beam 1 and 2. The area concerned by these tests is the whole LHC ring and the beam dump lines TD62 and TD 68. The equipments concerned are ….
2. Purpose

This document 

1. gives a comprehensive list of the components which will be the object of the tests (sector valves, BIC, gauges). 

2. describes in detail the procedures which will be applied for these tests and their sequence.
Each test has in front one of the following letters, defining at which interval or at which occasion the described test needs to be repeated (in the column labelled Repetition):

	N
	Not to be repeated

	S
	To be repeated after every Shutdown

	P
	Periodical repetition required, like 1 x per month; details to be defined in text 

	O
	To be repeated when LHC optics is changed

	X
	To be repeated when crossing scheme is changed


This document is meant to be the reference document for the checklist which will be used during the commissioning of the MPS. Results of the tests will be documented in the MTF database.
3. The layout

Some general information to introduce the system which can be useful for future reference. Length not more than one page.
4. Tests performed during the hardware commissioning
This part describes the tests which are validated during the equipment’s hardware commissioning period and have to be validated also for the machine protection system commissioning. 

4.1 Individual vacuum system tests
Independent test of each sector valve will be made by AT/VAC. 

The tests will be grouped for each half sector and for the beam dump lines TD62 and TD68.
4.1.1 Conditions required to perform tests

· Installation completed in one half-sector
· Beam_Info signal from the BIS bypassed

4.1.2 Conditions during the tests
Visual check of the closure of the valves is needed in situ and the closure of the valve can only be done locally.
4.1.3 Description of the tests
In principle one should refer to tests already existing in the Hardware Commissioning procedures. In this case: mention in the text (when referring) how often these tests will need to be repeated.

If the description of the test does not exist in a different document and it will not be written in the near future, the tests during hardware commissioning can be described in this part of the document:
	
	Rep.
	Action
	Group(s) Responsible

	1
	S
	For each individual sector valve in the sector check the closure by ….. put details on how closure is forced
	AT/VAC

	2
	S
	For each individual sector valve check that the User_Permit is changed by the movement of a sector valve
	AT/VAC

	3
	S
	For each “group” of gauges check that the User_Permit is changed by pressure over threshold of 3 out of 4 or 2 out of 3 gauges
	AT/VAC


4.1.4 Status of the system after tests

After these tests, the logic of the interlocks has been checked and the system is ready to be tested with the beam interlock system.
5. Link to other equipement
The interfaces listed in this paragraph concern only the ones in relation with the Machine Protection System; it does not describe any procedures to test the interfaces to protect individual equipment but only summarise the logic applied in the design. 
No details of tests should be described in this section. Reference to tests, described for the equipment being linked to, is made when required.

5.1 IntErfaceS with the Beam Interlock system
5.1.1 SIGNALS between vacuum SYSTEM and Beam INTERLOCK SYSTEM
· The vacuum system produces an interlock from each sector valve, concentrated for each half octant ??? in 16 signals for each beam sent to the beam interlock system (BIS). The interlocks generated by the intersection regions valves are concentrated in 6 double signals.

· The “Beam_Info” signal given by the BIS is used in order to ensure that there is no beam before closing a sector valve.
……

5.1.2 Conditions and sequence for a beam dump
Some general information can be useful….
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Figure 2: Sequence for a beam dump request from the vacuum interlock.
5.2 interface with the rf system
……
6. System tests during the machine checkout
After the Individual System Tests, described in the previous sections, have been successfully completed, the integral system should be tested from the CERN Control Centre (CCC), simulating as much as possible future operation with beam. 
6.1 Conditions required to perform tests

· Successful completion of the individual tests of the vacuum system sector by sector.

· Successful completion of the tests mentioned in the previous sections.
· Logging system available

· BIS operational

· LBDS operational

6.2 Description of the tests
The tests have to be performed for sets of 3 or 4 gauges ….
	
	
	Action
	Group(s) Responsible

	1
	S
	Test beam dump request of the correct beam triggered by pressure over threshold for each octant:
· generate interlock at the level of a sector valve by changing the interlock threshold for 2 out of 3 signals
· Measure the delay between detection of “vacuum over threshold” and the beam dump request
· Measure the delay between the beam dump request and detection of status “NOT OPEN” of the sector valve
	AB/CO

AB/BT

AT/VAC

	2
	S
	Test the beam dump request of the correct beam triggered by the closure of a sector valve for each octant:
· Generate interlock by closing a sector valve
· Measure the delay between detection of  satatus “NOT OPEN” and the beam dump request
	AB/CO

AB/BT

AT/VAC


6.3 Status of the system after the system tests

After these tests, the machine protection aspects of the vacuum system have been validated for an arbitrary chosen element for each octant.
7. Tests with beam.

7.1 Pilot of 1(1010 p+ at 450 Gev
There is no requirement to perform tests with this beam. 

7.2 43 bunches of 4(1010 p+ at 450 Gev

There is no requirement to perform tests with this beam. 

7.3 156 bunches of 9(1010 p+ at 450 Gev

There is no requirement to perform tests with this beam. 

7.4 pilot of 1(1010 p+ at 7 tev

There is no requirement to perform tests with this beam. 

7.5 43 bunches of 4(1010 p+ at 7 tev

There is no requirement to perform tests with this beam. 

7.6 156 bunches of 9(1010 p+ at 7 tev

There is no requirement to perform tests with this beam. 

7.7 936 bunches of 4(1010 p+ at 7 tev

There is no requirement to perform tests with this beam. 

7.8 936 bunches of 9(1010 p+ at 7 tev

There is no requirement to perform tests with this beam. 

7.9 Half nominal: 2808 bunches of 5(1010 p+ at 7 tev

There is no requirement to perform tests with this beam. 

7.10 Nominal: 2808 bunches of 11(1010 p+ at 7 tev

There is no requirement to perform tests with this beam. 

7.11 Stages depending on optics requiring test
There is no requirement to perform tests with different optics. 

7.12 Stages depending on crossing at IP requiring test

There is no requirement to perform tests with different crossing schemes. 
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