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11.  Shipping to SX5 


Recommendations for ISR Activity

By:  Nelson Chester

1/23/03

1.
Scope of work

2.
Personnel

3.
Tentative schedule (chamber arrival and installation)

4.
Number of chambers at ISR.

5.
Operations at ISR

            
5.1   Block diagram

5.2
Receiving shipments from UF, UC, PNPI, IHEP

5.2.1
Task description (Procedures)

5.2.2
Coordinator, Team 

5.2.3
Tooling Required 

5.2.4
Space required (floor plan where applicable)

5.2.5
Time

5.2.6
Documentation, reporting

5.2.7
Safety

5.3
Storing chambers

5.4   Handling Chambers and associated Components

5.4
Tests A (not requiring DAQ or Chamber removal from boxes)

5.4
Dealing with problems after Tests A

5.5
Tests B (requiring DAQ  but no removal of Chamber from Box)


 5.5.1
Breakdown of Chamber Stacks and Box Cover Removal


 5.5.2
Special step of cleaning CFEBs (first two deliveries from UF 

                         and UConly)


 5.5.3
Performance of Tests B

5.8
 Dealing with problems after Tests B

5.9
 Determination and Preparation of Chambers Requiring Alignment Hardware


5.9.1
Gluing Alignment Pads

5.10
  Sealing Chambers in Bags, Closing Boxes, and Restacking of Chambers

5.11
  Storing and Preparation for Delivery to SX5


6.
Logistics of operations at ISR


6.1
Computerized Data Tracking of Day to Day Operations



6.1.1
Receivables



6.1.2
In-Process Activity



6.1.2
Deliverables to SX5


6.2
 Contingency Plans



6.2.1
Independence of CERN Riggers


6.2.2
Increased Storage Needs (delays of Planned Shipments 

                               and Installation Delays

7.    Coordination and Integration with SX5 Operations


7.1
Integration Contact Personnel


7.2
Notification of Deliverables


7.3
Transportation Procedures and Methods


7.4
Limits of Responsibilities


7.5
Returned Goods

8.
Certification and Maintenance of Tooling

9.    Beyond the Scope of Work

1.     Scope of Work

All activities in ISR area devoted to chamber and related component receiving, Inventory Management and Control, Handling, Maintaining and Storing, Testing and Evaluating, Re-Packaging, and Preparation for Shipment from ISR Building for Installation and further testing.  These are all the Responsibilities of ISR Building Team Leader and include:

· Site Preparation (ISR) including Site Layout and Design

· For Receiving

· Chambers

· Electronics and Other Parts

· Cables

· Tooling

· For Safely and Efficiently Handling and Transporting

· Incoming Materials and Chambers

· Outgoing Materials and Chambers

· Defective Materials and Chambers

· Surplus Supplies and Hardware

· In-Process Chambers, Parts and Materials

· For Maintaining Up to Date and in Good Condition 

· Chambers and other Related Production Hardware

· Inventory Control Database

· ISR Assigned Space and Environment

· Processing and Delivery Schedule

· Associated Personnel 

· Environmental Safety and Health Procedures and Documentation

· For Testing and Evaluating Chambers (Tests A and B)

· Participate in Determining Materials and Equipment Needed in conjunction with FAST Site Experts

· From Specifications, Procedures, and Methods supplied by FAST Site Experts

· For Testing and Evaluating High Voltage Cables (No Other Cables to be Tested)

· Participate in Determining Materials and Equipment Needed in conjunction with FAST Site Experts

· From Specifications, Procedures, and Methods supplied by FAST Site Experts

· For Storage

· Of Chambers

· Cables and other Peripherals

· Tooling and Test Equipment

· Inventory and Test Results Database

· For Gathering Up Products for Shipment to SX5

· Chambers

· Cables and other Peripheral

· Receiving Chambers from UF, UCLA, IHIP, and PNPI and Cables and Hardware from CSC Collaborators

· ISR Site Manager will supervise the unloading and removal of CSC’s and related hardware from trucks and containers where these operations are performed by CERN Rigging Crew

· ISR Site Manager will supervise and participate with his staff the unloading and removal of CSC’s and related hardware from trucks and containers where these operations can be performed without the need of CERN Rigging Crew

· Above Work to be carried out in accordance with establish and approved handling procedures.  Operations and procedures that must be carried out that fall beyond the scope of work must have prior approval by appropriate source.

· Unloaded Stacks of Chambers and/or Components to be moved from Receiving floor to Storage Area.

· Chambers moved to the Storage Area are to be examined for damage, and the Serial Number and condition logged into database stating date received.  Location of Stored Chamber to be noted for easy locating later.

· For Other materials, Overpack Cartons are to opened and individual cartons are to examined for damage.  Carton Content Description, Part Number, Quantity, and Receiving Date to be located on Outside of Carton as well as into database.   Database must also identify specific location the Materials are to be placed.

· Storing

· All materials of like description must be stored together and easily identified by Part Number and Description.

· Materials must be stored so that they are easily accessible 

· Handling and Transporting

· Maintenance

· Test and Evaluation – Chamber testing shall be the main focus at the ISR building.  In addition HV Cable tests shall be carried out in separate mezzanine area of ISR.  No other cable or component tests shall be carried out in the ISR within the ISR Scope of Work definition.
· Chamber Tests A

· Test 1 - Gas Purge

· Test 2 – Gas Leakage Test 

· Test 3 – Current Leakage Test

· Chamber Tests B (with DAQ)

· These tests and procedures are to be taken from existing travelers and made into a new traveler representing the work done at the ISR.  Support for this effort is to come from Misha Ignatenko and Sergei Dolinsky during their visits to CERN.


2. Personnel

( %FTE and main responsibilities for ISR activities to be specified…

UF 

Peter.Levtchenko Peter.Levtchenko@cern.ch
Tech (TBD)

UCLA
Bo Liu Bo.Liu@cern.ch
Bohdan Lisowski Bohdan.Lisowski@cern.ch
Christina Matthey Christina.Matthey@cern.ch
Stanislaw Otwinowski  Stanislaw.Otwinowski@cern.ch
Valeri Andreev Valeri.Andreev@cern.ch
Xiaofeng Yang Xiaofeng.Yang@cern.ch
UCR

Daniel Zer-Zion Daniel.Zer-Zion@cern.ch
Marina Giunta marina.giunta@cern.ch
Simone Campana Simone.Campana@cern.ch
Stefano Villa Stefano.Villa@cern.ch
UCD

Richard Breedon

Tech (TBD)

CMU

Igor Vorobiev Igor.Vorobiev@cern.ch
PNPI Russia

Alexander Baldychev Alexander.Baldychev@cern.ch
Alexander Shchetkovskiy Alexander.Shchetkovskiy@cern.ch
Alexandre Denissov Alexandre.Denissov@cern.ch
Andrei.Vorobiev  Andrei.Vorobiev@cern.ch
IHEP China

TBD

CERN contacts:

Import/Export office:

1. Birgit.Rehtmeyer@cern.ch

ccid: 6276

Tel:73701 (from outside: +41 22 76 73701 ), Office: 73 1-013 Mailbox: A05410

2. Stephanie Krattinger  Stephanie.Krattinger@cern.ch 
ccid: 84817

Tel:74002 (from outside: +41 22 76 74002, Office: 73 1-013 Mailbox: A05410

3    Tammy.Kramer@cern.ch

Office: Bldg. 40  5th floor  

3. Tentative schedule
Shown below is the schedule of EMU chamber arrivals and installation, v33. Start of installation was moved to mid to end March, 2003 time frame according to the new constraints at SX5 as announced at the CMS meetings of early January, 2003. The ISR activities are hidden in the lag between the arrival of the chambers to ISR and before they become available for installation at SX5 (min required is 1 day/chamber; at the earlier stages the actual lag is larger). The first 20 chambers from US have arrived to ISR by mid-October, 2002.  Andrey Korytov of the University of Florida, Gainsville, will maintain responsibility for keeping the below schedule up to date and providing updated versions to those that need to be informed in a timely fashion.
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4. Number of chambers at ISR

The number of chambers at ISR is calculated based on the schedule of chamber arrival from US, Russia, and IHEP (see section 3)  and their installation at SX5. The peak quantity is 120 chambers. However, if there are installation delays at SX5, the number may easily reach 200.  The ability to store this number of chambers should be assessed.
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5. Operations at ISR


5.1  Block Diagram

Below is the block-diagram defining the sequence of operations at ISR and their inter-relationships.   Color coding is as follows:
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6A.  Tests B problems 


[image: image8.png]


GREEN—normal operations scheduled for 100% of chambers
 

YELLOW—normal operations scheduled for small number of chambers

MAGENTA—extraordinary operation, dealing with problems…



5.2  Receiving shipments from UF, UC, PNPI, IHEP

5.2.1  Task description (Procedures)

The following sequence of events is associated with this task:

1. Receiving shipping notification from universities (UF, UCLA, PNPI, IHEP) in any form like mail, e-mail, fax, or phone call (recipient is the EMU CERN coordinator) .

2. Interact with relevant people (PD1) from Import/Export office (I/EO) in order to organize CSC receiving and delivery to ISR entrance I4 (Fig. 5.1a).

· I/EO directly manages all CERN custom formalities.

· one day before the date of chambers arrival, the EMU CERN coordinator is to fill out the EDH form for Transportation&Handling according to sample EDH 1 (insurance value less the 100,000 CHF)

· Appropriate records must be added to the CSC shipment database.

3. A shipping company truck with a container will arrive in ISR/I4 (Fig. 5.2). A typical shipment will have 2 or 3 chamber stacks per container. Each stack consists of 5 boxes with individual CSCs. Containers and stacks are units for handling operations in ISR/I4 area. 

ALL HANDLING OPERATIONS in ISR I4 HALL shall be carried out by CERN TEAM (EST Division) and only in presence of an EMU team representative.

4. First, the container must be offloaded from a delivering truck by the hall crane using 2 hooks support (Fig. 5.3)

5. Before stack extraction from the container, all supporting wooden bars must be removed by special tools (see tool set No 1 below).  Stack extraction from container may go two ways, depending on the container type:

· via the container  rear door: in this case a fork lift with 3m long forks will be used (Fig. 5.4)

· via the container roof or top: this operation is done by the hall crane. Incorporated straps may be used for stack removing (Fig. 5.5)

6. Transferring chamber stacks from the I4 hall to the interchange bay at the tunnel entrance is a standard handling done by the hall crane (Fig.5.6)
7.  Stacks from interchange bay must be moved to Receiving Stock by the tunnel crane using appropriate slings.  Use Yellow Slings that come with the chamber stacks unless they are damaged.  If damaged, use the flat Yellow slings in conjuction with the green slings and spreader bar fixture.  See sketch below.
8. Removing a chamber from its stack must be done by using the tunnel crane and 4 sling (QUAD) assembly .  

All moving operations inside ISR tunnel may be done by CSC iSR TEAM (under supervision of an EMU team representative) or by specially trained CSC people 

9.  Chamber Serial Numbers are to be recorded in Database as chambers are received.  Other parts received must be suitably entered into database so they can be later identifiable.

5.2.2 Coordinator, Team 

Coordinator - Stanislaw Otwinowski Stanislaw.Otwinowski@cern.ch
Deputy 1 (Receiving) – Bohdan Lisowski Bohdan.Lisowski@cern.ch
Deputy 2 (Receiving + Data Base filling) – Valeri Andreev Valeri.Andreev@cern.ch
Deputy 3 (Receiving + Data Base filling) – Igor Vorobiev Igor.Vorobiev@cern.ch
EMU personnel authorized to handle stacks, individual boxes, and chambers within the ISR tunnel area:

>>>>

5.2.3 Tooling (Tool Set No. 1)

Tools required in addition to standard tooling/equipment used by CERN riggers:

1.    Pry bar

2.    Inpact wrench

3.    Electric screwdriver

4.    Metal Saw

5.    Wood Saw

6.    Axe

7.    Hammer

8.    Red toolbox of standard small tools

9.    Digital camera

10.  QUAD hook lifting sling assembly

11.  (4) 2 metre lifting slings (green)

12.  Attaching Rings

13.  Spreader Bar Assembly

14.  (2) 2 metre flat lifting slings (yellow)

Currently, tools not yet procured by the EMU ISR group are on a loan from the CERN mechanical tool pool.  All tools should be procured by March, 2003
5.2.4  Space required (floor plan)
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5.2.5  Time

1.  Removal of Overseas Containers from Truck is done by CERN Riggers.  Riggers require 24 hours notice, for them to respond to our needs in the ISR Section 14.  ISR team must be given 48 hours notice of when shipments will arrive at ISR.  Notice of customs clearance may be sufficient notification for this purpose.

2.  Removal of Chamber Stacks and other materials from Containers should ideally take no more than 24 hours.  Extra costs may be incurred if containers cannot be picked up within 24 hours of when they are dropped off.  

3.  Container delivery and pick up times should be planned such that there is adequate ISR supervision and manpower available to perform all needed receiving tasks.

5.2.6  Documentation, reporting

When receiving operation is finished, the CSC Shipment Database should be updated:

a. List of chambers that arrived

b. List of other materials that arrived

c. Problems

d. Actions taken to correct problems

Once component overpack boxes are opened and internal boxes analyzed, database is to be updated with detail accounting of contents received.  Outside of boxes are to be marked with package content description.

5.2.7 Safety

All receiving activity must comply with safety code of CERN and Switzerland.

CERN safety codes are published in WEB site: http://tis.cern.ch
Navigate to -> Documentation -> Safety Codes ->

Safety articles A5, A6, D1 may be applied for this works.

All slings and lifting equipment must have appropriate CERN tags of conformance.  All lifting and handling of parts and chambers must be in conformance with appropriate CERN TIS standards.

5.3  Storing Chambers

5.4  Handling Chambers and Associated Components

5.5  Tests A (not requiring DAQ or separation of Stacks)

5.6  Handling problems found from Tests A

5.7  Tests B (requiring DAQ and removal of Box Lid Only)

5.8  Dealing with problems found from Tests B

5.9  Chambers Requiring Alignment Hardware

5.10  ME234/2 Chambers Requiring HV Side Ground Strips (Removal of Chamber from Box required)

2a.  Record Inventory Rec’d into Database





13. Log into Database-Materials Shipped Out





�





3. Tests: set A (In Stacks through Windows)





2. Store CSC’s and Parts after offloading





Repair Product Problems





3A.  Tests A problems








1. Arrival to CERN, offloading at ISR





�





8.  Reseal Plastic Around Chamber; Replace Lid





4. Breakdown of Stack into 5 Boxed Chambers with Lids removed.  Set on Worktables.





5. Repair recalled CFEB’s Rev 8





12.  CSCs returning from SX5 with Problems





10.  CSCs ready to be shipped to SX5





9.  Restack for Storage Optimization





7a.  Glue alignment


       pads (1 of 6)





6. Tests: set B (In Box, Cables Attadhed








7b.  Perform ME-234/2 HV Side


       Ground Foil Installation

















_1097962116.xls
FNAL and UC-UF

		2001																																																2002																																																2003																																																2004

		J				F				M				A				M				J				J				A				S				O				N				D				J				F				M				A				M				J				J				A				S				O				N				D				J				F				M				A				M				J				J				A				S				O				N				D				J				F				M				A				M				J				J				A				S				O				N				D

				FERMILAB SCHEDULE																												6 week behind schedule

								. . .				4				4				4				4				5				5				5				5				5				4				5				5				6				5				6				5				6				5				5				5				5				4				5				5				5												made per month

								. . .				30		32		34		36		38		40		42		44		47		49		52		54		57		59		62		64		67		69		71		73		76		78		81		83		87		89		92		94		98		100		103		105		109		111		114		116		119		122		124		127		129		132		133		136		138		141		143		146		148												made cumulative

		1		a												5		a										15		a																5												10												10												10												10														8												sent to UF

		1		a												10		a										5		a																10												10												10												10												10														8												sent to UCLA

														30		17		19		21		23		25		27		10		12		15		17		20		22		25		27		30		17		19		21		24		26		29		11		15		17		20		22		26		8		11		13		17		19		22		4		7		10		12		15		17		0		1		4		6		9		11		14		0												left at Fermilab

				UF SCHEDULE

																		5												20																		25										15		25										15		25										15		25										10		20														28						13				chambers on the floor at UF

																																								5						5								5						10										10										10												10										10						9

																								5												a												5 (no ALCT)				5																																																																				these deliveries define drive installation schedule (same for UCLA)

																																						5																		5						10

																																						5																								5

																																																		5																		5						10

																																																		5																								5

																																																														5																		5						10

																																																														5																						5

																																																																										5														5

																																																																										5																		5						15

																																																																																								5												5

																																																																																								5																5

																																																																																																				5										5						15

																																																																																																				5														5

																																																																																																																		5										5

																																																																																																																		3														4						14

				UCLA SCHEDULE

																		5												15																		25										15		25										15		25										15		25										10		20														28						13				chambers on the floor at UCLA

																																								5						5								5						10										10										10												10										10						9

																								5												a												5 (no ALCT)				5

																																						5																		5						10

																																						5																								5

																																																		5																		5						10

																																																		5																								5

																																																														5																		5						10

																																																														5																						5

																																																																										5														5

														assembly at Fermilab																																																												5																		5						15

																																																																																								5												5

										5				shipping chambers from Fermilab																																																																										5																5

																																																																																																				5										5						15

										10				shipping of boards and on-chamber hardware to FAST sites																																																																																						5														5

																																																																																																																		5										5

														long term HV test at FAST																																																																																																				3														4						14

														assembly with electronics and commissioning at FAST

														shipping and arrival to CERN



&L&14&F (&A)&R&14&D &T



PNPI

		2001																												2002																																																2003																																																2004

		J				J				A				S				O				N				D				J				F				M				A				M				J				J				A				S				O				N				D				J				F				M				A				M				J				J				A				S				O				N				D				J				F				M				A

		a

																																																																																																								Production Readiness Review

										ME2/1				38		a				1				4				4				4				5				5				5				5				5				per month																																												38				shipping chamber parts from Fermilab

																				1		3		5		7		9		11		13		15		18		20		23		25		28		30		33		35		38				cumulative

																																																																																																								chamber assembly

																										12										12										14

																																																																																																				12				shipping of boards and on-chamber hardware from Fermilab

																										5												5

																																5										5																																																														long term HV test at FAST

																																				5										5

																																								5										5										20																																												assembly with electronics and commissioning at FAST

																																												5										5

																																																5										5																																														shipping and arrival to CERN

																																																				5										5

																																																								3										3						18

																												ME3/1				38																								5				5				5				5				5				4				4				5				per month

																																																								5		7		10		12		15		17		20		22		25		27		29		31		33		35		38				cumulative

																																																								12								12								14

																																																												5										5

																																																																5										5

																																																																				5										5

																																																																								5										5						20

																																																																												5										5

																																																																																5										5

																																																																																				5										5

																																																																																								3										3						18

																																								ME4/1				38																																												4				5				5				5				5				5				5				4				per month

																																																																																								4		6		9		11		14		16		19		21		24		26		29		31		34		36		38				cumulative

																																																																																		12								12								14

																																																																																												5										5

																																																																																																5										5

																																																																																																				5										5

																																																																																																								5										5						20

																																																																																																												5										5

																																																																																																																5										5

																																																																																																																				5										5

																																																																																																																								3										3						18



&L&14&F (&A)&R&14&D &T



IHEP

		2001																				2002																																																2003																																																2004

		A				S				O				N				D				J				F				M				A				M				J				J				A				S				O				N				D				J				F				M				A				M				J				J				A				S				O				N				D				J				F				M				A				M				J				J				A

		a

																																																																																																																Production Readiness Review

						ME1/2				74						1				5				4				6				6				6				6				6				6				6				6				6				6				4				per month																																				38				shipping chamber parts from Fermilab

																1		5		6		8		10		13		16		19		22		25		28		31		34		37		40		43		46		49		52		55		58		61		64		67		70		72		74				cumulative

																																																																																																																chamber assembly

																		12										12										12										12								14								12

																						6												6																																																																										12				shipping of boards and on-chamber hardware from Fermilab

																												6										6

																																6										6																																																																						long term HV test at FAST

																																				6										6

																																								6										6										25																																																				assembly with electronics and commissioning at FAST

																																												6										6

																																																6										6																																																						shipping and arrival to CERN

																																																				6										6

																																																								6										6										25

																																																												6										6

																																																																6										6

																																																																				6										6

																																																																								2										2										24

																																																						ME1/3				74														4				6				6				6				6				6				6				6				6				6				6				6				4				per month

																																																																								4		7		10		13		16		19		22		25		28		31		34		37		40		43		46		49		52		55		58		61		64		67		70		72		74				cumulative

																																																																										12								12								12								12								12								14

																																																																												6										6

																																																																																6										6

																																																																																				6										6

																																																																																								6										6

																																																																																												6										6										25

																																																																																																6										6

																																																																																																				6										6

																																																																																																								6										6

																																																																																																												6										6										25

																																																																																																																6										6

																																																																																																																				6										6

																																																																																																																								6										6

																																																																																																																												2										2										24



&L&14&F (&A)&R&14&D  &T



Flow of on-CSC parts

		Last time updated: July 24, 2001

						UC and UF				PNPI						IHEP				Cumulative Board Production Needs

		Year		Month		ME23/2 sets shipped to UC		ME23/2 sets shipped to UF		ME2/1 sets shipped to PNPI		ME3/1 sets shipped to PNPI		ME4/1 sets shipped to PNPI		ME1/2 sets shipped to IHEP		ME1/3 sets shipped to IHEP		CFEB needs		AFEB needs		ALCT-384 needs		ALCT-672 needs		ALCT-288 needs		LVDB needs

		2001		J

				A

				S		5		5												50		240		10						10

																				50		240		10						10

				O																50		240		10						10

						10		10												150		720		30						30

				N						12						12				270		1512		42		6				54

																				270		1512		42		6				54

				D																270		1512		42		6				54

																				270		1512		42		12				54

		2002		J																270		1512		42		12				54

						10		10												370		1992		62		12				74

				F						12						12				490		2784		74		24				98

																				490		2784		74		24				98

				M																490		2784		74		24				98

																				490		2784		74		24				98

				A																490		2784		74		24				98

										14						12				620		3660		86		38				124

				M																620		3660		86		38				124

						10		10												720		4140		106		38				144

				J																720		4140		106		38				144

																				720		4140		106		38				144

				J								12				12				840		4860		118		50				168

																				840		4860		118		50				168

				A																840		4860		118		50				168

						10		10												940		5340		138		50				188

				S																940		5340		138		50				188

												12				12				1060		6060		150		62				212

				O																1060		6060		150		62				212

																				1060		6060		150		62				212

				N																1060		6060		150		62				212

						10		10												1160		6540		170		62				232

				D								14				14				1300		7380		184		76				260

																				1300		7380		184		76				260

		2003		J																1300		7380		184		76				260

																				1300		7380		184		76				260

				F																1300		7380		184		76				260

						10		10						12				12		1508		8436		204		88		12		304

				M																1508		8436		204		88		12		304

																				1508		8436		204		88		12		304

				A																1508		8436		204		88		12		304

																				1508		8436		204		88		12		304

				M										12				12		1616		9012		204		100		24		328

						9		9												1706		9444		222		100		24		346

				J																1706		9444		222		100		24		346

																				1706		9444				100		24		346

				J										14				12		1824		10092				114		36		372

																				1824		10092						36		372

				A																1824		10092						36		372

																				1824		10092						36		372

				S														12		1872		10236						48		384

																				1872		10236						48		384

				O																1872		10236						48		384

																				1872		10236						48		384

				N														12		1920		10380						60		396

																				1920		10380						60		396

				D																1920		10380						60		396

																				1920		10380						60		396

		2004		J														14		1976		10548						74		410

		TOTAL				74		74		38		38		38		74		74

		-		Each shipment consists of 7 boxes

		-		Each box should have full qty of boards, cables, parts for the number of chambers shown in the table

		-		Boxes for US FAST sites are shipped directly to UC and UF

		-		Boxes for PNPI and IHEP FAST sites are shipped to Fermilab and

				Fermilab without unpacking them redirects a kit of 7 boxes to PNPI and IHEP

				Box No.										Content														Provided by

				1				CFEBs, CFEB-CSC cables, CFEB-CFEB cables																				OSU

				2				AFEBs assembled, AFEB-CSC cables for ME1/2 & ME1/3																				CMU

				3				LVDBs, LVDB-CFEB cables, LVDB-ALCT cables																				Wisconsin

				4				ALCTs, ALCT-CSC cables																				UCLA

				5				ALCT-AFEB cables (or harnesses for ME23/2)																				CMU

				6				Cooling Plate																				Fermilab

				7				On-chamber hardware																				Wisconsin



&L&F     &A&R&D

No ALCTs

Only 7 sets of CFEBs

Only 7 sets of CFEBs

13 sets of CFEBs (to catch up with previous lack)

13 sets of CFEBs (to catch up with previous lack)

No ALCTs



CSCs in ISR

		37341

		37356

		37371

		37386

		37401

		37416

		37431

		37446

		37461

		37476

		37491

		37506

		37521

		37536

		37551

		37566

		37581

		37596

		37611

		37631

		37646

		37661

		37676

		37691

		37706

		37721

		37736

		37751

		37766

		37781

		37796

		37811

		37826

		37841

		37856

		37871

		37886

		37901

		37916

		37931

		37946

		37961

		37976

		37996

		38011

		38026

		38041

		38056

		38071

		38086

		38101

		38116

		38131

		38146

		38161

		38176

		38191

		38206

		38221

		38236

		38251

		38266

		38281

		38296

		38311

		38326

		38341



Date

Number of EMU chambers in ISR

0

0

0

0

0

0

0

0

0

0

0

0

0

20

20

20

20

20

20

40

40

40

22

32

14

44

35

63

54

36

36

36

36

102

102

84

66

48

48

86

86

80

80

80

62

118

118

100

100

82

82

100

100

100

64

64

64

82

46

46

46

46

46

64

64

64

84



Chart2

		37266

		37281

		37296

		37311

		37326

		37341

		37356

		37371

		37386

		37401

		37416

		37431

		37446

		37461

		37476

		37491

		37506

		37521

		37536

		37551

		37566

		37581

		37596

		37611

		37631

		37646

		37661

		37676

		37691

		37706

		37721

		37736

		37751

		37766

		37781

		37796

		37811

		37826

		37841

		37856

		37871

		37886

		37901

		37916

		37931

		37946

		37961

		37976

		37996

		38011

		38026

		38041

		38056

		38071

		38086

		38101

		38116

		38131

		38146

		38161

		38176

		38191

		38206

		38221

		38236

		38251

		38266

		38281

		38296

		38311

		38326

		38341



Date

ISR linear meters needed (EMU)

0

0

0

0

0

0

0

0

6.2

6.2

6.2

11.8

11.8

18

18

27.3

27.3

21.1

30.4

36

36

36

36

32.9

32.9

26.7

26.7

38.8

38.8

38.8

38.8

41.9

41.9

37.56

37.56

29.5

31.98

29.2

29.2

35.4

38.5

38.5

38.5

29.2

29.2

37.6

37.6

37.6

37.6

37.6

37.6

37.6

37.6

40.4

40.4

40.4

40.4

34.8

34.8

29.2

23

23

17.4

17.4

9

9

9



ISR Storage

		2001																				2002																																																2003																																																2004																																																2005

		A				S				O				N				D				J				F				M				A				M				J				J				A				S				O				N				D				J				F				M				A				M				J				J				A				S				O				N				D				J				F				M				A				M				J				J				A				S				O				N				D				J				F				M				A				M				J

				ME23/2																in																																						20												20												30																30																30								18

																				out																																																								-18				-18										-18												-18				-18								-18						-18										-18

																																0		0		0		0		0		0		0		0		0		0		0		0		0		20		20		20		20		20		20		40		40		40		22		22		4		34		34		34		34		16		16		16		16		46		46		28		28		10		10		10		10		22		22		22		4		22		22		22		22		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4

																																																																														10								10												18

																																																																																				-9				-9																-18

																																0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		10		10		10		1		11		2		2		2		2		2		20		20		20		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2

																																																																																																														20												18

																																																																																																																		-18												-18

																																0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		20		20		2		2		2		2		20		20		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2

																																0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																																																																																						18												18												18												20

																																																																																																																																												-18								-18																																		-36

																																0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		18		18		18		18		18		18		36		36		36		36		36		36		54		54		54		54		54		54		74		74		74		74		74		74		74		74		74		56		56		56		56		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38		2		2		2		2

																																																																																																																																						18												18												18						20

																																																																																																																																												-18								-18																																		-36

																																0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		18		18		18		0		0		0		18		0		0		0		0		0		18		18		18		38		38		38		38		38		38		38		38		38		2		2		2		2

																						Jan-02		Jan-02		Feb-02		Feb-02		Mar-02		Mar-02		Apr-02		Apr-02		May-02		May-02		Jun-02		Jun-02		Jul-02		Jul-02		Aug-02		Aug-02		Sep-02		Sep-02		Oct-02		Oct-02		Nov-02		Nov-02		Dec-02		Dec-02		Jan-03		Jan-03		Feb-03		Feb-03		Mar-03		Mar-03		Apr-03		Apr-03		May-03		May-03		Jun-03		Jun-03		Jul-03		Jul-03		Aug-03		Aug-03		Sep-03		Sep-03		Oct-03		Oct-03		Nov-03		Nov-03		Dec-03		Dec-03		Jan-04		Jan-04		Feb-04		Feb-04		Mar-04		Mar-04		Apr-04		Apr-04		May-04		May-04		Jun-04		Jun-04		Jul-04		Jul-04		Aug-04		Aug-04		Sep-04		Sep-04		Oct-04		Oct-04		Nov-04		Nov-04		Dec-04		Dec-04		Jan-04		Jan-04		Feb-04		Feb-04		Mar-04		Mar-04		Apr-04		Apr-04		May-04		May-04		Jun-04		Jun-04

				TOTAL CSCs in ISR																												0		0		0		0		0		0		0		0		0		0		0		0		0		20		20		20		20		20		20		40		40		40		22		32		14		44		35		63		54		36		36		36		36		102		102		84		66		48		48		86		86		80		80		80		62		118		118		100		100		82		82		100		100		100		64		64		64		82		46		46		46		46		46		64		64		64		84		80		80		80		80		80		80		80		80		8		8		8		8

				ME23/2				meters of tunnel needed: 3.1 m per 2x5																								0		0		0		0		0		0		0		0		0		0		0		0		0		2		2		5		5		3		6		6		6		6		6		4		4		2		2		5		5		5		5		5		5		4.6		4.6		2		2.8		1		1		1		3		3		3		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

				ME2/1				meters of tunnel needed: 3.1 m per 3x5																																								2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

				ME3/1				meters of tunnel needed: 3.1 m per 3x5																																																																						2		2		2		2		2		2		2		2		3		3		2		2		2		2		2		2		2		1		1		1

				ME4/1				meters of tunnel needed: 3.1 m per 3x5																																																																																																						2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2																0		0		0		0		0		0		0		0		0		0		0		0

				ME1/2				meters of tunnel needed: 2.8 m per 3x5																																														2		2		2		2		2		2		2		2		4		4		4		4		4		4		4		4		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		4		4		3		3		3		2		2		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

				ME1/3				meters of tunnel needed: 2.8 m per 3x5																																																																																																		1		1		1		1		1		1		1		1		4		4		4		4		4		4		4		4		5		5		5		5		4		4		3		3		3		2		2								0		0		4		4		4		4		4		4		4		4		5		5

				ME1/1				meters of tunnel needed: ???

				TOTAL m of ISR tunnel needed																												0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		6.2		6.2		6.2		11.8		11.8		18.0		18.0		27.3		27.3		21.1		30.4		36.0		36.0		36.0		36.0		32.9		32.9		26.7		26.7		38.8		38.8		38.8		38.8		41.9		41.9		37.6		37.6		29.5		32.0		29.2		29.2		35.4		38.5		38.5		38.5		29.2		29.2		37.6		37.6		37.6		37.6		37.6		37.6		37.6		37.6		40.4		40.4		40.4		40.4		34.8		34.8		29.2		23.0		23.0		17.4		17.4		9.0		9.0		9.0		9.0		9.0		20.2		20.2		20.2		20.2		20.2		20.2		20.2		20.2		23.0		23.0






