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Outline:

• Workspaces

• Fixtures

• Procedure project

     • Procedure graphically
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RLM 10.306

Cosmic testing of fabricated trays

RLM 10.318A

Tray Assembly (Electronics Prep & Storage)

RLM 10.318

Tray Assembly

25'

10' RLM 3rd-level (next to machine shop)

Tray Box Cleaning and Storage

Fabricated Tray Storage and Shipping:
 arbitrarily large space in
 HE Physics Laboratory, ENS Bldg
 (next to RLM)

Space @ UT

tray assembly and testing



suggest just One (1) pivot table, plus Two (2) plain tables
need to design and fabricate immediately (mtg tomorrow)

Fixtures



12'-4 5/8"

5'-8 5/8"

7'-6 5/8"

Tray storage

need one @ UT
& one @ BNL

need to identify
space @ BNL



ID Task Name Duration Start Finish Predecess

1 Inner Sides available 0 days Mon 6/19/06 Mon 6/19/06

2 Cooling Loop available 0 days Mon 6/19/06 Mon 6/19/06

3 Tray Structures and Hardware available 0 days Mon 6/19/06 Mon 6/19/06

4 TINO & TDIG in Hand 0 days Mon 6/19/06 Mon 6/19/06

5 Wire and Cabling available 0 days Mon 6/19/06 Mon 6/19/06

6 All Parts in Hand 0 hrs Mon 6/19/06 Mon 6/19/06 1,2,3,4,5

7

8 Tray Structure Prep 14.25 hrs Mon 6/19/06 Tue 6/20/06
9 inspection & documentation 1 hr Mon 6/19/06 Mon 6/19/06 6

10 clean bottom, top, cover & brackets 3.5 hrs Mon 6/19/06 Mon 6/19/06

11 dip 1 hr Mon 6/19/06 Mon 6/19/06 9

12 dry 0.5 hrs Mon 6/19/06 Mon 6/19/06 11

13 isopropyl scrub 2 hrs Mon 6/19/06 Mon 6/19/06 12

14 bottom assy prep 9.75 hrs Mon 6/19/06 Tue 6/20/06

15 move bottom assy to bottom prep area 0.25 hrs Mon 6/19/06 Mon 6/19/06 13

16 seal inner corners and welds 1 hr Mon 6/19/06 Mon 6/19/06 15

17 curing (bottom assy inner) 1 day Mon 6/19/06 Tue 6/20/06 16

18 add kapton layer 0.5 hrs Tue 6/20/06 Tue 6/20/06 17

19 top assy prep 6 hrs Mon 6/19/06 Mon 6/19/06

20 move top assy to fixture (top topside up) 0.25 hrs Mon 6/19/06 Mon 6/19/06 6

21 install upper brackets 0.25 hrs Mon 6/19/06 Mon 6/19/06 20

22 install cover assy 0.25 hrs Mon 6/19/06 Mon 6/19/06 21

23 invert top+cover assy (top topside down) 0.25 hrs Mon 6/19/06 Mon 6/19/06 22

24 seal PEM studs on underside of top assy 1 hr Mon 6/19/06 Mon 6/19/06 23

25 curing (top assy inner) 4 hrs Mon 6/19/06 Mon 6/19/06 24

26

27 TAMP to top assy 19.25 hrs Mon 6/19/06 Wed 6/21/06

28 TAMP inspection & documentation 0.5 hrs Mon 6/19/06 Mon 6/19/06 6

29 invert top+cover assy (top topside up) 0.25 hrs Mon 6/19/06 Mon 6/19/06 25

30 remove cover assy and upper brackets 0.5 hrs Mon 6/19/06 Mon 6/19/06 29

31 reclean near big holes 1 hr Mon 6/19/06 Mon 6/19/06 30

32 install ground washers 0.5 hrs Mon 6/19/06 Tue 6/20/06 31

33 seal and bolt down TAMPs to top assy 3 hrs Tue 6/20/06 Tue 6/20/06 32

34 curing (TAMP to top assy) 1 day Tue 6/20/06 Wed 6/21/06 33

35

36 MRPCs 1 hr Mon 6/19/06 Mon 6/19/06

37 inspection & documentation 1 hr Mon 6/19/06 Mon 6/19/06 6

38

39 Loading the Inverted Top Assy 16.77 hrs Wed 6/21/06 Fri 6/23/06

40 install upper brackets and cover assy 0.5 hrs Wed 6/21/06 Wed 6/21/06 34

41 invert top+cover assy (top topside down) 0.25 hrs Wed 6/21/06 Wed 6/21/06 40

42 install lower brackets 0.25 hrs Wed 6/21/06 Wed 6/21/06 41

43 install "closer" inner side 0.25 hrs Wed 6/21/06 Wed 6/21/06 42

44 rotate fuxture (top on side, closer inner side horizontal) 0.02 hrs Wed 6/21/06 Wed 6/21/06 43

45 install MRPCs inc connections to TAMP 4 hrs Wed 6/21/06 Thu 6/22/06 44

46 install cross-pieces and "other" inner side 0.25 hrs Thu 6/22/06 Thu 6/22/06 45
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ID Task Name Duration Start Finish Predecess

47 rotate fixture (top topside down) 0.25 hrs Thu 6/22/06 Thu 6/22/06 46

48 install reynolds connectors with sealant 0.5 hrs Thu 6/22/06 Thu 6/22/06 47

49 install HV bus wiring to each MRPC 2 hrs Fri 6/23/06 Fri 6/23/06 48

50 install gas feedthroughs & interior tubing 0.5 hrs Thu 6/22/06 Thu 6/22/06 47

51 curing (F/T connectors on top assy) 2 hrs Thu 6/22/06 Thu 6/22/06 48,50

52 HV tests 2 hrs Thu 6/22/06 Thu 6/22/06 51

53 MRPC connectivity tests 6 hrs Thu 6/22/06 Fri 6/23/06 51

54

55 Tray Closing 9.5 hrs Fri 6/23/06 Mon 6/26/06

56 test fit bottom assy onto top assy 0.25 hrs Fri 6/23/06 Fri 6/23/06 53

57 scribe 0.25 hrs Fri 6/23/06 Fri 6/23/06 56

58 remove bottom assy and apply sealant 0.5 hrs Fri 6/23/06 Fri 6/23/06 57

59 install bottom assy, install machine screws 0.5 hrs Fri 6/23/06 Fri 6/23/06 58

60 curing (bottom assy onto top assy) 1 day Fri 6/23/06 Mon 6/26/06 59

61

62 Tray Closed 0 hrs Mon 6/26/06 Mon 6/26/06 60

63

64 Electronics installation and Testing 32.25 hrs Mon 6/26/06 Fri 6/30/06

65 rotate tray (top topside up) 0.25 hrs Mon 6/26/06 Mon 6/26/06 62

66 move completed tray to tray test area 0.5 hrs Mon 6/26/06 Mon 6/26/06 65

67 Gas flow for testing 8.25 hrs Mon 6/26/06 Tue 6/27/06

68 connect tray to gas system 0.25 hrs Mon 6/26/06 Mon 6/26/06 66

69 gas flow started 1 day Mon 6/26/06 Tue 6/27/06 68

70 Gas Leak testing wtih sniffer 1 day Mon 6/26/06 Tue 6/27/06 68

71 Gas Quality Acceptable for HV tests 0 hrs Tue 6/27/06 Tue 6/27/06 69

72 TDIG Installation 17.5 hrs Mon 6/26/06 Wed 6/28/06

73 remove cover assy and upper brackets 0.5 hrs Mon 6/26/06 Tue 6/27/06 65

74 install cooling loop 0.5 hrs Tue 6/27/06 Tue 6/27/06 73

75 install TDIG boards 2 hrs Tue 6/27/06 Tue 6/27/06 74

76 install LV bus (lugs on-tray to boards) 1 hr Tue 6/27/06 Tue 6/27/06 75

77 Install TDIG cabling (canbus etc) 2 hrs Wed 6/28/06 Wed 6/28/06 81

78 LV power test 1.5 hrs Wed 6/28/06 Wed 6/28/06

79 install LV test cables (supply to lugs on-tray) 0.5 hrs Wed 6/28/06 Wed 6/28/06 76

80 LV power-up and documentation 1 hr Wed 6/28/06 Wed 6/28/06 79

81 LV test passed 0 hrs Wed 6/28/06 Wed 6/28/06 80

82 Firmware and other electronics setup 2 hrs Wed 6/28/06 Wed 6/28/06 77,81

83 HV Performance 4.25 hrs Tue 6/27/06 Wed 6/28/06

84 connect HV cables 0.25 hrs Tue 6/27/06 Tue 6/27/06 71

85 ramp HV and collect V/I data 4 hrs Tue 6/27/06 Wed 6/28/06 84

86 Tray Stable at Full Voltage 0 days Wed 6/28/06 Wed 6/28/06 85

87 DAQ Performance 18 hrs Wed 6/28/06 Fri 6/30/06

88 Noise rate tests, dead channel identification 2 days Wed 6/28/06 Fri 6/30/06 86

89 INL Calibration 1 day Thu 6/29/06 Thu 6/29/06 82

90 Final test documentation 0 hrs Fri 6/30/06 Fri 6/30/06 88,89

91

92 Tray complete & Ready for Cosmics Testing 0 hrs Fri 6/30/06 Fri 6/30/06 90
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The procedure is generally
a series of several “few minute”operations per tray
punctuated by several ~24 hrs periods of waiting per tray (sealant curing, gas flow, etc...)

Fabrication model:
at the end of each week

two trays emerge from the tray prep area
next week these will be in the tray assembly area

& two trays emerge from the tray assembly area
next week these will be in the tray testing area (gas flow, INL, noise rates, HV draw, etc)

Assumed manpower (1 FTE Tech + 2 FTE UG) and floor space sufficient

Gives some headroom in fabrication/testing schedule w.r.t. MRPC and FEE production

Week N Week N+1 Week N+2....

Tray Prep

Tray Assy

Tray Test

Storage



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

clean aluminum
seal corners



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

seal TINO to top assy
install gas & HV F/Ts



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

install upper brackets & cover



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

install lower brackets
& one inner side



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

rotate & install MRPCs
connect signal pigtails
install air core transformers



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

install other inner side



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

rotate back and move



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

install HV bus & gas tube



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

install bottom assy



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

rotate, remove cover
temporary LV setup + scope
RF test, fix bad channels!



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

reinstall cover
rotate
seal bottom assy to top



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

rotate
remove cover



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

install cooling loop, LV bus,
TDIGs, TCPU, & pigtails



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

reinstall cover
assy complete!



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

firmware check
noise rate tests



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

cosmics testing



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

packaging



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

storage



tray prep MRPC&FEE prep

assembly test

storage, ship prep
pivot table                                             plain table

ship to BNL


