Disconnnect PP1

Assumptions

The time needed to disconnect PP1 and related items does not include the following

· Time needed to gain access to the PP1 region

· Time needed to establish working platform and temporary “clean” room/humidity controlled area at both Side A and Side C. My guess is 3 days.

· Activation cool-down time needed. No guess. Depends on when 3rd hit is installed.

Time Estimate

 The number of connections assumed for 2-hit system is given below.

	Side C
	
	

	Cooling circuits
	80

	Cable bundles
	90

	Fiber bundles
	90

	
	
	

	Side A
	
	

	Cooling circuits
	58

	Cable bundles
	90

	Fiber bundles
	90


The time estimated to disconnect cooling fittings, bag the transition pieces and cap the ends(to keep them clean) is

	
	
	
	
	Minutes
	Hours 

	Disconnect cooling circuits - Side C
	Each
	Total

	
	
	Disconnect PP1b
	1
	1.3

	
	
	Disconnect PP1a
	1
	1.3

	
	
	Cover ends/bag
	1
	1.3

	
	
	Move to next
	2
	2.7

	
	
	
	Total
	5
	6.7

	
	
	
	
	
	

	
	
	
	
	Minutes
	Hours 

	Disconnect cooling circuits - Side A
	Each
	Total

	
	
	Disconnect PP1b
	1
	1.0

	
	
	Disconnect PP1a
	1
	1.0

	
	
	Cover ends/bag
	1
	1.0

	
	
	Move to next
	2
	1.9

	
	
	
	Total
	5
	4.8


The time estimated to disconnect cable bundles is

	
	
	
	
	Minutes
	Hours 

	Disconnect cables bundles - Side C
	Each
	Total

	
	
	Disconnect PP1b
	1
	1.5

	
	
	Disconnect PP1a
	1
	1.5

	
	
	Bag transition
	1
	1.5

	
	
	Fold back/dress
	2
	3

	
	
	Move to next
	1
	1.5

	
	
	
	Total
	6
	9

	
	
	
	
	
	

	
	
	
	
	Minutes
	Hours 

	Disconnect cables bundles - Side A
	Each
	Total

	
	
	Disconnect PP1b
	1
	1.5

	
	
	Disconnect PP1a
	1
	1.5

	
	
	Bag transition
	1
	1.5

	
	
	Fold back/dress
	2
	3

	
	
	Move to next
	1
	1.5

	
	
	
	Total
	6
	9


The time estimated to disconnect fiber bundles and protect/cap the ends is 

	
	
	
	
	Minutes
	Hours 

	Disconnect fiber bundles - Side C
	Each
	Total

	
	
	Disconnect PP1b
	1
	1.5

	
	
	Disconnect PP1a
	1
	1.5

	
	
	Cap ends
	
	1
	1.5

	
	
	Fold back/dress
	2
	3

	
	
	Move to next
	1
	1.5

	
	
	
	Total
	6
	9

	
	
	
	
	
	

	
	
	
	
	Minutes
	Hours 

	Disconnect cables bundles - Side A
	Each
	Total

	
	
	Disconnect PP1b
	1
	1.5

	
	
	Disconnect PP1a
	1
	1.5

	
	
	Cap ends
	
	1
	1.5

	
	
	Fold back/dress
	2
	3

	
	
	Move to next
	1
	1.5

	
	
	
	Total
	6
	9


The time needed to support the beam pipe at PP1 and to disconnect PP1 from the PST is very uncertain. Here is my guess for each side.

· Lockout PP1 flexures(has to be done before any work on cooling, cables or fibers but included here), remove permanent PP1 bellow attachments to beam pipe(1 hour)

· Attach lockout PP1 bellows and attach beam pipe support to bellows(this may mean not removing permanent attachment to beam pipe collar but maybe not)(2 hours)

· Attach PP1 to internal support. This assumes removable support of PP1 to internal support(maybe not so)(2 hours)

· Remove external beam pipe supports(I’m not clear on when this happens, would be good to do before disconnecting cooling, cabling etc)(2 hours)

· Remove connection to PST(1 hour)

· Verify that package can be moved(1 hour)

So the total to exchange beam pipe supports and to ready package for removal is 9 hours.

Summary of Time Estimates

I assume there are teams working simultaneously on Side A and on Side C. A minimum team of 2 people per side is needed.

	
	Hours

	Exchange beam pipe supports, disconnect from PST
	9

	Disconnect cooling pipes
	7

	Disconnect cables
	9

	Disconnect fibers
	9

	Total
	34


A conservative assumption at this stage is to take 7 hours per day of real work time. Thus the total estimated time to disconnect PP1 and be ready for removal is 5 days.

Reconnection of PP1

The time to reconnect PP1 and verify connections will be longer than the time estimate above. I believe there is considerable uncertainty about what electrical tests will be possible at the cable bundle-by-cable bundle level. I assume they can be done but these are not the same as system tests. I also assume safety issues regarding handling the fiber bundles can be solved without impacting the time needed to plug them in.  

I assume it takes 10 minutes to do a simple vacuum/pressure test of each coolant circuit. This is an additional (40+29+19+8)x10= 960 minutes or about 16 hours.

I assume it takes an additional 1 minute for electrical testing after connection of a cable bundle and fiber bundle. To this I believe one has to add 2 minutes for communication and logging of the results. I assume this cannot be done simultaneously on Side A and Side C. So there are  2x128 connections to test at 3 minutes each or 768 minutes or about 13 hours. This adds about 4 days to the 5 days above, assuming that cooling testing and continuity checking cannot be interleaved. If they could be totally interleaved, then it’s about an extra 2 days. So the total time to reconnect PP1 is 7-9 days.
