Memo
To:
Whoever It  May Concern
From:
V. Chohan, on Behalf of SM18 Operation Team
CC:
SM18 Op team (Indian Collaborators, AB-OP staff in SM18)
Date:
30 May 2006

Re:
SM18 Magnet Tests in 2006 and Prognosis for Completion
_________________________________________________________________________
1.  DIPOLES  :    We would finish LHC machine required Dipoles  by end 2006 relatively easily
Total outstanding Dipoles on 20 May 06 + ~10 % = (206+20) = 226 Dipoles
At the rate of 36 Dipole Tests per month from 6 Benches gives [226/36] = 6 months to finish from 1-June to

 1 –Dec-06 ;    Need to DEDICATE 6 Benches :A1, A2, E1, E2, F1, F2  for DIPOLES

2.  Arc-SSS & Special SSS Considerations together : remaining 86 Arc-SSS,   66 SSSS
   ( Data source:  Op Tests Management System, SMTMS ) : 
(a) Simplest Calculation based on average  on-bench times taken for testing these magnets upto now as well as on-bench times taken for normal Arc-SSS’s. ( 7.19 days Arc-SSS, 9.43 days SpecialSSS )   Assume we have to use 6 benches for all arc-sss’s, 500-series & 600-series Magnets,  i.e., all SSS’s together (while other benches are dedicated for Dipole Tests till Dec 06). Based on this broad average  over 6 benches for all SSS’s, we can only finish all the remaining 86 + 10% = 95 arc-SSS’s & 66 Special SSS’s in 228 days from 20May06 – meaning we are in the first week of January 2007. So,  further detailed  study is required.
(b) Treating only the remaining arc-SSS’ separately first:
Total Outstanding Arc-SSS on 20 May 06 + ~10% = (86+9) = 95 Arc-SSS’s
At the rate of 14 Arc-SSS’s per month from 2 Benches ( C1, C2) gives [95/14] = ~6.8 months or 203 days to finish from 20-May-06 to 8-Dec-06 ; this rate is optimistic and if the rate is bit less, we will have spare capacity on another Cluster B (see below) during and with the 44 Special SSS’s handled by ICS without MM. ( normal rate is closer to 26 arc-SSS’s per month from 2 benches)
Need to Dedicate at least 2 benches C1, C2 for Arc-SSS’s  to terminate ALL Arc-SSS’s  by end-2006 

3. Treating Special SSS’s ( 500 & 600 Series) in the light of above 
  Further detailed refinement of using only B cluster for easy, ICS-supported, non-MM, SSSS magnets (44 magnets) and D cluster for complex SSSS ( 22 magnets) with MM & non-ICS support still leads to  ~197 days for D cluster termination, i.e to early Dec 2006. (see attached tables). Of course , this assumes that right type of special SSS ‘s are available to be tested as required in appropriate types matching appropriate bench usage.( not having this assumption only complicates matters) ; The B cluster 44 magnets would be terminated by mid-Oct 06 , leaving spare capacity for off loading Arc-SSS’s (  2(b) above) or Dipoles as the need may be then, till Dec 06
CONCLUDE : It is the opinion of the OP Team that all the different projections show us to be heading too close to the limits or, that it would NOT be possible to finish the magnet tests by Christmas 2006;  corrective measures would have to be taken now – particularly in bench configurations as well as cryostating all SSS’s (and possibly more Dipoles) so as to not meet further hard limits of staffing & the necessary Cryo Plant Preparation for LHC & Shutdown for end of 2006/ early 2007. We are already at the stage where experienced departing staff are not anymore replaced (11 Indian Associates depart between 7July & 23 Oct 06 – the Indian Collaboration for magnet tests is already in its last phase now).  Hence presently available testing capacity should not be under-used leading to problems later. BENCHES C1, C , B1, B2, D1, D2 ARE ALL REQUIRED from NOW ON for SSS/SSSS Testing.
DETAILS OF ANALYSES
(a) SIMPLE CALCULATION
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(b) More Refined Calculation :  based on appropriate Bench assignment dependent on a particular magnet of 500 or 600 series and using exclusively D & B benches specifically converted for these magnets


Using the attached table and ASSUMING RIGHT MAGNETS ARE AVAILABLE AS NEEDED, 


(b1) All Magnets which implicates only ICS for connections/disconnections (totalling 44) can

                   be finished in  137 Days from 20 May 06, i.e., about 4.5 months or by about mid-Oct 2006

(b2) All the remaining 22 magnets needing MTM Mechanics support, magnetic M’ments etc 

                     May be optimistically be tested in roughly 197 days from now, or rather by roughly first

      week in Dec 2006.
(c)  Another calculation based on “mixed” mode bench usage from 2006 (see table attached for D cluster ‘mixed’ mode usage as has been the case so far in 2006).
Scale up ~8 ‘difficult’ magnets in D1 & ~18 ‘easy’ ones on D2 in 4 months gives for SIX months( 2 June to 2  Dec )  12 Magnets tested in D1 and 27 in D2; Apply the same ‘mixed’ mode regime in B Cluster gives us the overall TOTAL 24 ‘difficult’ ones completed and 54 ‘easy’ ones completed. However, there are only 66 outstanding SSSS’s, (of which ~24 are ‘difficult’ ones), so 12 of the easy ones effectively could be arc-SSS’s. Hence, 95-12=83 Arc-SSS’s would still remain to be done from C cluster of 2 benches in SIX months;  At  the current average of ~13 Arc-SSS’s per month from 2 benches, we get (13 x 6= 78) magnets with 5 remaining  ones done in two weeks after 2 Dec 06 to finish before 17 Dec 06.  [ We would  be JUST-IN-TIME (!) for  shutdown to start after 18 Dec 06] .
Generally, IF ONE CANNOT PROVIDE THE RIGHT CRYOSTATED ELEMENTS AT APPROPRIATE TIME, it is the opinion of the OP Team that it would NOT be possible to finish the magnet tests by Christmas 2006, or, drastic corrective measures would have to be taken in: 
(a) totally reducing the magnetic Measurements,
(b) reducing the no. of training quenches  and so forth as well as that
(c) the logistics issues are solved in the manner done for Dipoles (handling by ICS).
  All the above is of course based on present working conditions and not counting the yet unknowns of summer months. Cluster C, B, & D MUST be used EXCLUSIVELY FOR ALL SSS & SSSS  Testing from 1-June-06
The TABLE BELOW SHOWS THE OUTSTANDING 66 Special SSS’s and whether they are ICS or non-ICS treated ; Pink background are destined for Magnetic Measurements using Shafts & SSW, normally on D1 Bench while the 2 beige background (671,679) are supposed to be measured using the special Chaconsa scanner on bench D2. The 4 magnets in 500-series needing magnetic measurements would use only SSW & hence could also be put on B1 bench in this projection.  
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[image: image2.png]S$4 status and predictions on 19 May - 2006 Average time on Bench ( optimistic outlook) [Name Of the Total Bench time
per magnet ( hrs ) Bench (Hrs)
MTMmech.| SSW Rotating Shaft Total

Magnets under MTM with SSW + Rotating shaft 7 187 24 24 235 8 magnets on D1| 1880
Magnets under MTM with SSW + Chaconsa 2 360 2 magnets on D2| 720
Magnets under MTM with only SSW 5 187 24 0 211 4 magnets on B1| 844
Magnets under MTM reserved for Mag. Measurement 3 235 3 magnets on D1| 705
Magnets under MTM without Mag. Measurement 12 187 9 magnets on D2| 1683

4 magnet on B1| 748
Total No of Magnets where MTM is involved 29

ICS | Removal Transport Total

Magnets under ICS without mag. Measurement 37 115 0 24 139 14 magnets onB1 | 1946

22 magnets onB2 | 3058

OmagnetsonD1| 0

Omagnets on D2 0
Total No of Magnets where ICS is involved 37
Total No. of Remaining $4 Magnets 66
Total time required for D1 Cluster 11 magnets 2585 Hours OR | 107.7083 Days
Total time required for D2 Cluster 11 magnets 2403 100.125 Days 207.8 (less 11 days cook-down fwarm up for parallelism)
Total time required for B1 Cluster 22 magnets 3538 Hours OR _ 147.4167 Days
Total time required for B2 Cluster 22 magnets 3058 127.4167 Days 274.8
Total Days expected for finishing remaining no of ‘66’ $4 Magnets [ 196.8 Days (for D cluster amost seri) whie for Beluster ~ 137 days(paralilom) |
Total days remaining from 20 May 2006 to 17 Dec 06 = 212 Days
Total Dipoles Remaining on 20 May 06 + ~10 % = 226

at 36 Dipole tests per month from 6 Benches gives [ 226/36] = six months to finish from 1st June 06, ie. End Nov 06

\DEDICATE A1, A2, ELE2, F1, F2 = 6 benches for Dipoles

Total Arc SSS remaining to do on 20 May 06 +~ 10% = 95

at ~14 arc-SSS per month from 2 benches gives [95/14] = about 7 months or 203 days to finish from 20 may 06 to around 20 Dec 06

If the rate is slightly less than 14 arc-SSS per month, we will have SPARE CAPACITY on B Cluster DURING/WITH 44 Magnets Listed above
Dedicate C1, C2 = 2 benches for Arc-SSS's

The above IMPLIES that the RIGHT type of Special $55's MUST be CRYOSTATED AND AVAILABLE TO BE CHOSEN ON APPROPRIATE BENCH & CLUSTER
lon D1, D2 and B1 ,B2 = 4 Benches.for remaining 600-500 series magnets






The Output in 2006 so far from dedicated Special SSS modified D Cluster used for Magnetic Measurements ( Chaconsa, Shafts, SSW) [ Feb-May 2006 = 4 months, 7  SSSS were tested on D1 bench, 6 with MM ;  17 on D2 without MM]
[image: image3.png]2006 Output from D cluster till end-May06 ( 4 Months) :

7 Magnets on D1, 6 with MM; 16 on D2

ltest.
1|SSS608 _[TBD1 3Feb 06| 12-Feb6| 9|CDPT |sequence |MAPS
1|SSS608 _[TBD1 12Feb0B|  20-Feb 0B z:w 8|COPT ﬁem MAPS
2|sss610_|TED1 20Feb 06| 2-Mar0g| :sw 10|COPT. ﬁem MAPS
2|sss610_|TED1 2Mar06|  8-Mar05| B|CDPT ﬁem MAPS
3|sssE21  [TBD1 8Mar06| 18-Mar-06| nMGuy 10|coPT. ﬁence MAPS
4|sssean  |TEDM 18-MarDB|  3-Apr06 nMGuy 16|coPT. ﬁence MAPS
5|ssser2_ |TED1 6-Apr0|  16-Apr-0B|ssw 10|coPT. ﬁence MAPS
5|ssser2_ |TED1 16-Apr0B| 18-Apr06| 2|coPT. ﬁence MAPS

ak-No test.
6|sssess  [TEDY 19-AprDB|  3-May-06 tests 14|COPT [sequence [MAPS
7|ssseas  |TED1 5May-06| _18-May-05) :swoMM 13|copPT. ﬁem MAPS

C2 test
8|sssea7 [TEDY 19-May-06|- COPT_|sequence |maps
1|559619_ |TBD2 30-Jan06|  10-Feb-05| 11|COPT. ﬁem MAPS
2|ssss07  [TBD2 10-Feb0B|  20-Feb 0B 10|COPT. ﬁem MAPS
3|ssssos  [TBD2 20Feb06|  27-Feb06| 7|CoPT. ﬁem MAPS
4|sssesn  [TBDD 26Feb 06| B-Mar0g| 6|CDPT ﬁem MAPS
5|sssese  [TBD2 6-Mar06|  10-Mar06| 4|{CDPT ﬁem MAPS
6|sssex  [TBD2 10-Mar0B| _ 15-Mar06 5|CDPT ﬁem MAPS
7|sssen1 [TBD2 15-Mar0B|  21-Mar06 6|CDPT ﬁem MAPS
8|ssses2  [TBD2 21-Mar06|  27-Mar06| 6|CDPT ﬁem MAPS
9|sssess  [TBD2 26-Mar06|  1-Apr06| 4[ooPT. ﬁence MAPS
10|s55644  |TED2 1-Apr0B|  7-Apr06| 6|CDPT. ﬁence MAPS
1|ssss11 |TeD2 7-Apr0B|  15-Apr-0B) 8|cDPT. ﬁence MAPS
12|559632  |TBD2 14-Apr0B|  20-Apr06| i 6|CDPT. ﬁence MAPS
13|s55503  |TBD2 20-Apr06|  25-Apr-05) 5|c0PT. ﬁence MAPS
14|555609  |TED2 27-Apr0B|  9-May-0) 12|coPT. ﬁence MAPS
15|555658  |TED2 9May-06| _17-May-05) 8|CDPT ﬁem MAPS
16]559863  |TED2 17-May-06| _ 22-May-06| 5|CDPT ﬁem MAPS
17|ss8677  |TED2 22May-06| _ 29-May-0B) 7|CoPT. ﬁem MAPS
18|ssseo0  [TBD2 29-May-06|- lCDPT ﬁem maps
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