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December 2018

1 days included
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Working days 2018-19

January 2019

22 days included
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Sat
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15 16 17 18 | 19 | 20
22 23 24 25| 26 | 27
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June 2019
19 days included
Tue Wed Thu Fri  Sat  Sun
1 2
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25 26 27 28| 29| 30
October 2019
23 days included
Tue Wed Thu Fri Sat Sun
1 2 3 4 = 6
8 9 10 M1 12 13
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22 23 24 25| 26 | 27
29 30 31
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February 2019
20 days included

March 2019
21 days included

Tue Wed  Thu o Fri Sat  Sun Mon Tue ‘Wed Thu Fri  Sat  Sun Ion
. - | - 1121 3 1
5 6 7 8
° 10 4 5 6 7 8 9 10 8
12 13 14 15 | 16 17
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July 2019 August 2019
23 days included 21 days included
Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun
2 3 4 5 6 7 1 2 3 4
9 10 1 12 | 13| 14 5 6 7 8 9 10| 1
16 17 18 19 | 20 | 21 12 13 14 15 16 | 17 | 18
23 24 25 26 | 27 | 28 19 20 21 22 23 | 24 | 25
30 31 26 27 28 29 30| 31
November 2019 December 2019
21 days included 1 days included
Tue Wed Thu Fr Sat Sun Mon Tue 5Wed Thu Fri Sat Sun
1 2 3 1
5 6 7 8 9 10 2 3 4 5 6 7 8
12 13 14 15 16 17 9 10 1" 12 13 14 15
19 20 21 22 | 23 24 16 17 18 19 20 | 21 22
26 27 28 29 | 30 23 24 25 26 | 27 | 28 29
_ 30 31
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April 2019

20 days included

Wed  Thu Fri Sat  Sun
3 4 5 6 7
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Working Days 2020

January 2020
2 days included
Tue Q wed  Thu Fri Sat  Sun on
1 2 3 4 5
7 8 9 10| 11| 12 3
14 156 16 17 | 18 | 19 10
21 22 23 24| 25| 26 17
28 29 30 3 24
May 2020
20 days included
Tue Wed Thu Fri  Sat  Sun Mon
1 2 3 1
5 6 7 8 9 | 10 8
12 13 14 156 | 16 | 17 15
19 20 | 21 |22 | 23| 24 22
26 27 28 29|30 | 31 29
September 2020
21 days included
Tue Wed Thu Fri Sat  Sun Mon
1 2 3 4 5 6
8 9 10 | 11 | 12| 13 5
15 16 17 18 | 19 | 20 12
22 23 24 25|26 | 27 19
26

29 30

February 2020

20 days included
Tue Wed Thu  Fii

4 5 6 7

1 12 13 14

18 19 20 21

26 26 27 28

June 2020

21 days included
Tue Wed Thu Fri

2 3 4 5
9 10 11 12
16 17 18 19
23 24 25 26
30

October 2020

22 days included
Tue Wed Thu Fri

1 2
6 7 8 9
13 14 16 16
20 21 22 28
27 28 29 30

Sat  Sun
1 2
8 9

15 | 16

22 | 23

29
Sat  Sun

6 7
13 | 14
20 | 21
27 | 28
Sat  Sun

3 4
10 [ 1
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24 | 25
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March 2020

22 days included
Tue Wed  Thu Fri Sat

sun

Mon

April 2020
20 days included

Tue Wed Thu Fri Sat

10 1 12 13 | 14

17 18 19 20 | 21

24 256 26 27 | 28

31

July 2020

23 days included
Tue Wed  Thu Fri Sat

1 2 3 4

7 8 9 10| 1

14 15 16 17 | 18

21 22 23 24| 25

28 29 30 3

November 2020

21 days included
Tue Wed Thu Fn  Sat

0 N 12 13 | 14

17 18 19 20 21

Sun

24 26 26 27 | 28

1 1 2 3 4 5
8 6 7 8 9 |10 [ 11| 12
15 ‘ 13 ‘ 14 15 16 17 | 18 | 19
22 20 21 22 23 24 25| 26
29 27 28 29 30
August 2020
21 days included
sun Mon Tue Wed Thu Fri Sat Sun
g 1 2
12 3 4 5 6 7 | 8 9
19 0 11 12 13 14 | 15 | 16
26 17 18 19 20 21| 22 | 23
24 25 26 27 28 | 29| 30
31
December 2020
1 days included
Sun Mon Tue 6."\!'6(! Thu Fri Sat Sun
1 1 2 3 4 5 6
8 7 8 9 10 11 |12 | 13
15 14 15 16 17 18 | 19 | 20
22 21 22 | 23 24| 25| 26 | 27
29 280 [ 29| 30 | 31
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Working Days 2021

January 2021 February 2021
20 days included 20 days included
Mon  Tue  Wed Thu Fri Sat Sun hon Tue Wed Thu Fri Sat Sun
1 2 3 1 2 3 4 5 6 7
4 o 6 7 8 9 10 8 9 10 11 12 | 13 | 14
11 12 13 14 15 | 16 | 17 15 16 17 18 19 | 20 | 21
18 19 20 21 22 | 23 | 24 22 23 24 25 | 26 | 27 | 28
25 26 27 28 29 | 30 | 31
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Design Method

—Assumptions
—5 working days/week = 561 days
—Bank holidays / Lab closure included
—Shift work possible when required
—Current levels of expertise maintained
—Using proven existing tooling



Objectives not included in this draft

—CMS Safety activities
—ECAL activities

—Rotating shielding...
—UXC55 X1 floor survey
—HF grease pad maintenance
—HVAC software upgrade




Key objectives

Infrastructure:

—Modify SCX5 Ctrl room by beginning of LS2 — CMS/SMB

—Build SXA5 — CMS/SMB

—Add UPS for the DAQ computer farm —

—Move SCX5 UPS out of ctrl room t%‘dé? d UPS building — EN-EL ???

—Add 1.5 MW cooling capacity to th d water system —EN-CV
—Check with Paola

—Refurbish SUX5 control i r@§fucture for chilled/mixed water production —
EN-CV

—Refurbish USC55 control infrastructure for all water distribution system —
EN-CV

—Consolidate instrument air infrastructure in SH5 — EN-CV
—Refurbish underground ventilation control system— EN-CV




Key objectives

Work on End Caps:

—Install new beam pipe

—Install GE1/1 (including pipes + cables — remove “slice test” detector
installed in 2016)

—Refurbish ME2/1, ME3/1, ME4/1 — trigger latency boards
—Repair DT minicrates (4w per Barrel gap + 2w at EC-B interface)



Key objectives

Work on Barrels:

—Fix RPC leaks in barrel region (tackle worse chambers first)
—MB4 Shielding

—HB - Carry out phasel upgrade of Front-End electronics, I.e.
replacement of HPD->SIPMs



| T B e

ECAL DT+ RB INNIWEA TE-VSC  [eSgb)Tel:

TK PIX m

|

3. Install extension beam —L
1d ________ e = ] _:/L .............
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DT+ RB| VIS TE-VSC [eR)pL]e):
TK P e

2d

2.1 Remove BP cable tray
2.2 Install CT2 reinforcement tool
2.3 Remove compensation module

CMS-TC-PLANNING@CERN.CH Sm
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Cryo. -

EL power | Water cool. Database = PX56 Plug

IT - Magnet - C6F14 - Gas - CLOSED 2018

s.. O [eem B O R TEVSC eAPus December - Week 51
ce. O - CMX  CSCRE - - CLOSED

A. Open PX56 Plug

1. Open YE - . :
3d g ~ Anchor YE-4 on the wall

2d
1.1 Remove BP cable tray _I
1.2 Install CT2 reinforcement tool
1.3 Remove compensation module
B

3. Remove FIN scaf‘?olgin

1d
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DT+ RB| VIS TE-VSC [eR)pL]e):

TK PIX
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DT+ RB| VIS TE-VSC [eR)pL]e):
TK P e
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| P B e B W

ECAL DT+ RB INNIWEA TE-VSC  [eSgb)Tel:
Tk PX w_

E - S — Remove YB+2 MABSs, 1d
" M e
9 D 00lIiNg PIpP @
5
[ Il 18
5 |
g
He; = O
lo I
=] — 77
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Cryo. -

EL power | Water cool. - Database = PX56 Plug
IT - Magnet - C6F14 - Gas - CLOSED 2019

. 9l B TEVSE Pt January - Week 3

ce. O - CMX CSCRE - - CLOSED

F
Z <—I—>Z T Y 7 0 :
+ - ‘ ‘ = [
N WFEM —— O
1. YE+2 change of 4 airpads = - - ________ ) R | _
B0 =y ! l Install RE+3/1 & RE4/LHV
Operi YE 17273 1 (13 FB. umbilical cables in Far MCC |
3/3d | RS- RTechs 1/2 weeks 4

IPTT i
& 2d

Anchor YE+4 on the wall

Tt P TR

1d ...............
O 0, OO0 J PIP
Open trenches for work in MCC
HIIWO - - -
Lo —
| - C ] N |
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Cryo. -

EL power - Water cool. - Database - PX56 Plug 2019
IT - Magnet - C6F14 - Gas - CLOSED 0

T . B O TEVSE v January - Week 4

ce. O - CMX CSCRE - - CLOSED

ange tiexipble cooling pipes
1 rack/day

Install RE+3/1 & RE4/1 HV - H%

umbilical cables in Far MCC

o
RTechs 2/2 weeks é Eé '
tlorm BB - m '

. [ , _ 1d L R
5. Install Plld pla 2. Disconnect HF/CTZ Pipe & slide outwards i
05d. i

B w w o ow ow r o owow oo

E Re1move HF/CTZ Zp plpe . HF- spindles oil change
=13 T i 4d

[

HF+ spindles oil change
2/4d

I D

...

| @ ’

il R

S
8
—

MiC2 slice test -
W1/44
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Cryo. -

EL power | Water cool. - Database = PX56 Plug
IT - Magnet - C6F14 - Gas - CLOSED 2019

T . B O TEVSE e January - Week 5

ce. O - CMX CSCRE - - CLOSED

F
ange flexible cooling pipes :
z 4—I->Z ° 1ck/day I PP Z Removal of RE-1/1 cables
N T il — ‘ RTechs 1/2 weeks

1. Disconnect & Remove EndCap+Z pipe

- 2. Remove HF/CT2+Z plm

3 Dlsconnect & Remove EndCap Z plpe

EE T ST S S e

HF+ spindles oil change
4/4d

oy

Maf 5d

=
8
—

........

‘ MiC2 slice test -
W2/44

Reinforcement of X3 celllng
1/8W —>
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Cryo. -

EL power | Water cool. - Database = PX56 Plug
IT - Magnet - C6F14 - Gas - CLOSED 2019

s.. O ECAL DT+ RB A TE-VSC [l TX54 Plu
e 7 G e February - Week 6
ce. O - CMX cSCRE BRI - EN Dept
F ange fiexiple cooling pipes
i 1 rack/day
: +Z - Removal of RE+1/1 cables Removal of RE-1/1 cables
) RTechs 2/2 weeks

RTechs 1/2 weeks

1. Disconnect FPIX+2
1d

‘ mrpm"
: |sconnecl;ﬂ; /+£ //Jy// 7

///////i 7
//// 7z E)_(tract2'ﬁal’fsh—el|(|st : SR »

Remove Central BP

g

%f—: AT

e -‘-i'\ EEEa iljﬁ-uu _1‘ '-\: LR i

MiC2 slice test -
W3/44

m |
AN

Reinforcement of X3 ceiling
2/8W —

Install Muon services in MCC
BN RTechs 1/2 weeks

CMS-TC-PLANNING@CERN.CH
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DT+ RB| VIS TE-VSC [eR)pL]e):
TK P e

e ange tiexipie cooling pipes _
1 rack/day s,
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| RS S:

ange flexible cooling pipes - S N _ S
1 rack/day A R A A s

—J
T ' ‘ |
. O
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| RS S:

TK PIX

ange flexible cooling pipes == T — — : S

0 ' I
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TK PIX
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TK PIX

rg F— L \
WEEEY ESARIBMERERES, 3
= u
. MiC2 slice test
oo Wraa | L N NV . _— B
HIHITO - - -
O
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ECAL

DT+ RB| VIS TE-VSC [eR)pL]e):

TK PIX

ange tiexipble cooling pipes
1 rack/day

P
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| F e & e S:

TK PIX

N .
_____ D )
B 0
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DT+ RB| VIS TE-VSC [eR)pL]e):
TK P e
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| P W RS S W

ECAL DT+ RB BRUIYEYA TE- VSC GS Dept

TK PIX m

z ~
+ =
T
& \
,,,,, [ A 1
&_J -
- |
n
in I y ’
3 = y
QD

MO Remove YB+1 & YBO+ MABs, - -
2d 2/2 d | [ %4
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| Cryo. | ELpower | = Watercool. | Database | PX56 Plug

'/ i IT - Magnet - C6F14 - Gas - CLOSED 2019

A=) s O N I - ] R v April - Week 16
. 0 oM CvX csc e [ HEAY o

F
ME-1/1 refurbishment, Good Friday
Z +Z w  Critical Path Activity I//ﬁ

N Remove DT+RPC cables for Inspect leaks on CRANE ol12 " ; |“/"\
pilot RPC gas leak fixin  —~ Samm B RB+ YB+2F 1d g5~ - T XZIhi i
W+2/S8/RB4, 1d - - YB+1F, 1d )
YBO+, 1d

W+1/S4/RB4S & RB4D ld

i B8 ‘1.Open 3.7m gap YE-1/YE-2, (Mon) 1/2d _ ¢ — -
J . B | ] 5 ‘. |

EE 2 YE-1 Change 4 alrpads (375t)

» (Tue Fri) 4d

MIC  YB+2N MB4 shielding ' DT MiniCrates -
AQ CRANE+ 1/2 w YBO+N, 5d
| ) - W | 1/1w N

CMS-TC-PLANNING@CERN.CH
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| Fmee B R e L

DT+ RB| VIS TE-VSC [eR)pL]e):

TK PIX m

' DT MiniCrates
__________________________________________________________________ YBI+F 4d T
@) 1/2 w
@
...... -2 F )
|
= . g
|| — (2 , '
= 5 r y 7
T  YB+2N MB4 shielding = Inspect leaks on RB+ - -
SO CRANE+ 2/2 w YBO+ Near, 1d

CMS-TC-PLANNING@CERN.CH Sm
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EL power - Water cool. - Database - PX56 Plug

IT - Magnet - C6F14 - Gas - CLOSED

Cryo. -

TX54 Plug
CLOSED

. 0 Torew cvx cscre JLEZ HGAY o

2019
April — Week 18

HllE = \ . CRANE- 7/12w
| DT MiniCrates |~ - N

1= F N S R - YBO4F 4d TG
Pilot Fix RPC leaks on . - | 1/1 w

YB+2F (IP side) 1/1 d
| E'F Hr
Fix RPC leaks on L
YB+2F (non-IP side), 1d
1/1d

_i.‘.

| I

11T

7] _I'I'”T"W—TT" NN 000 TR

0 A

Mo Inspect leaks on RB+
A9 (YB+2N & YB+1N) 2d
[ | 2/2 d &

CMS-TC-PLANNING@CERN.CH

F
ME-1/1 refurbishment,
yA 4—I—>Z 7 _ Critical Path Activity

ZEC not at CERN

GE-2/1 cable installation, 4d
RTechs 1/2 w

ME- 2 Standard Maintenance
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Cryo. = ELpower = Watercool. - Database = PX56 Plug
IT - Magnet - C6F14 - Gas - CLOSED 2019

s. 0 [GEm- \\ZEC DT+ RB TE-VSC TX54 Plug
cp. 0 TOTEM CMX  CSCRE - EN Dept CLOSED

May — Week 19

F
ME-1/1 refurbishment,
z 4—I—>Z g7 7 , / ~ Critical Path Activity
+ N 1 = ‘ E— k CRANE- 8/12w |

. H iX eaks on = o

. S i J .............................. GE_2/1 Cab'e insta”ation’ 5d

F|x RPC leaks on J_ | “ RTechs 2/2 w
YB+1F & YBO+ = | | = & %
(non-IP side) .
Tue-Wed, 2d " %
B s g b Remove DT+RPC cables for “
e = | H _ RPC LV+Gas LS2 interventions |~ __ = — ME-2/1 Preparatory Work
T 'R R= Near side all wheels Mon-Wed, 3d i 3d
Far side all wheels Thu-Fri, 2d - i i
Fix RPC leakson =
_  YB+IN (non-IP
AN - side) \
ThU-Fri, 2d —>
5m
CMS-TC-PLANNING@CERN.CH YE1 cable chain installation

1/5W
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| ] Cryo. = ELpower = Water cool. - Database = PX56 Plug
'/ i IT = Magnet - C6F14 ] Gas ] CLOSED 2019
A1 s O IS ZECy o~ EIE] VSC TX54 Plug May — Week 20
ce. 0 [loTAM cx csc e [ [HEAR) enoes
F

Fire Brigade exercise — PM54
blocked 10:00 — 12:00 May 10th

ME-1/1 refurbishment,
Critical Path Activity

\ , _ o . CRANE- 9/12w
/ 7 DT MiniCrates " o
: . YBHOF 1d L e
Fix RPC leaks on | e b e b e :
YB+2F (non-IP side), 1d ' B
1/1d | _ | : S —
DT chamber repair Ju )
— CRANE+ & = ___ i @
DT/RPC full extraction I; |
YB+2/S7/MB2, 3d ﬂ ‘
7)) 21 |
5 2
=1 =L = — 7| |u=|
. o W W ) i B
Mo Fix RPC leaks on ~ - -
1LC YB+2N (IP side)
‘ | Mon-Thu, 4d il N

CMS-TC-PLANNING@CERN.CH

YE1 cable chain installation
2/5W
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| Fmee B R e L

DT+ RB| VIS TE-VSC [eR)pL]e):
TK P e

Z 7
+ |
il
[42) @)
™ H e
RPC LV repairs on YB+ Ty
] i DT/RPC partial extraction .................. O g4 i,
1w ~ =
2 o RENERE | 5
A Ewidi 1 .
Mo YB+1N MB4 shielding H O 0
CRANE+ 1/2 w |

CMS-TC-PLANNING@CERN.CH _ Sm
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| Fme B R e L

DT+ RB| VIS TE-VSC [eR)pL]e):
TK P e

_.Hl | DT MiniCrates * | | = =~ O
YB+1F, 5d
2/2 w

Install DT+RPC cables after RPC
—1 LV+Gas LS2 interventions -
YB+2 & YBO+Far

TS
RS

Mo YB+1N MB4 shielding " - - ﬂﬁ
CRANE+ 2/2 w | O,

CMS-TC-PLANNING@CERN.CH _ Sm
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TK PIX

Install DT+RPC cables after
-- RPC LV+Gas LS2? interventions ----1 8 % & —------

Mo - - H -

CMS-TC-PLANNING@CERN.CH
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Cryo. - EL power - Water cool. - Database - PX56 Plug
IT - Magnet - C6F14 - Gas - CLOSED 2019

. © [N I ey o O] < G s June - Week 24
. 0 oM CvX csc e [ HEAY o

f «Ill-»z /% ” 7

SO | M i deman 2o o
services, 1d
(Thu) 1/1d “iE iﬁ E
Dismount 9 Front ME+2/1, 1d 1 | § [{ |
CRANE+ 1/2d 1§

Remove YB- MABs
2/2 d

|
la. Close YB+1 & YB+2, (Mon) 1d
1b. Remove Bridge —X3Far, (Mon) 1d
' 2a. Open 3.7m gap YE+1/YE+2, (Tue-Wed) 2d
~ 2b. Leave 4.5m gap YE+1/YB+2
2c. Leave ~2m gap YE+3/YE+4
3a. Move cables to YE-, (Thu) 1d
3b. Provide Entry to vactank+ ???

4. Close YE-, 2d BT

CMS-TC-PLANNING@CERN.CH 5. Open YB-2 & YB-1, 1d Sm

Test new YE+-
cable chains?
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| F e & e S:

ECAL DT+ RB INNIWEA TE-VSC  [eSgb)Tel:

TK PIX

. =
= e — DT MInICrateS o —— ._._. ..... ‘
» YB 1F 1/2W

Inspect leaks on RB-
(YB-1N & YBOF) 5d
5/12d

......................

HIHITO

O

CMS-TC-PLANNING@CERN.CH Sm
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| Fme B R e L

DT+ RB| VIS TE-VSC [eR)pL]e):

TK PIX

|
DT MiniCrates
YBO-F 1/1w

Inspect leaks on RB-
(YB-1F & YBON) 4d
(YB-2N) 1d
10/12 d

gy |
r

MiC2 sI| test
W10/44

CMS-TC-PLANNING@CERN.CH Sm
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| Fme B R e L

DT+ RB| VIS TE-VSC [eR)pL]e):

TK PIX m

I T
A B N F|X RPC |eakS on g 1
\ ‘ YB-2F (non-IP side), 1d '
YBOF (non-I1P), 1d
2/2d

o |

Inspect leaks on RB-
(YB-2F) 2d
12/12d

‘b & n DT MiniCrates %
iy il L YBO-N 1/1w 'l
A i i '
{‘ % ______________________________________
A U
Mo I I 1 B |
Remove DT+RPC cables for RPC —
CMS-TC-PLANNING@CERN.CH LV+Gas LS2 interventions in YB-1 5m

1/2 w
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Cryo. - EL power - Water cool. - Database - PX56 Plug
IT - Magnet - C6F14 - Gas - CLOSED 2019
s. O ECAL DT+ RB| UG TE-VSC [ TX54 Plug _
= = . EE=] - SoeED July — Week 28
ce. O - CMX  CSCRE W&z - EN Dept
F
ME+x/1 refurbishment
Z 4_1_.2 Critical Path Activity S
+ - CRANE+ 4/18 w [ 3
N ‘ K !
- \— ._._._._.._._._._.%_._. ................ ........ O
|1 | - | | DT MiniCrates “ 7
1. Move YE+3 disk towards YE2 Phase 2 opening s()ﬁosrssznstallaflon Z+ FAR YB-1F 2/2w !_ | ﬂ
Leave ~5m gap YE+3/YE+4 o OEEe = . | \
Leave ~1m gap YE+2/YE+3 ! A |
(Thu) 1 d g ‘
! . ' i =
| N ______ || A ireeeamE s r TR L I ol
Dismount 9 Front ME+4/1, 1d T

CRANE+ (Tue-Wed) 2/2 d

Disconnect 9 Back ME+4/1 F

services, 2d =
(Wed-Thu) 2/2d

Dismount 9 Back ME+4/1 1d %

Fix RPC Ieaks on YB-1IN -
‘ (IP side), 5d

CRANE+ (Fri) 1/2 d

CMS-TC-PLANNING@CERN.

Remove DT+RPC cables for RPC
CH LV+Gas LS2 interventions in YB-2

2/2 w
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ECAL DT+ RB INNIWEA TE-VSC  [eSgb)Tel:
Crane TKPIX m

W,
UU
- A
N
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| Fmee B R e L

DT+ RB| VIS TE-VSC [eR)pL]e):
TK P e

A e [T F |X RPC |eaks on YB-lF mﬁlm
(IP side), 5d cont : |
10/10d

......................

s | ™

] _ = E — [@1 DT MiniCrates
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