CMS COLLABORATION CERN-RRB-2012-101

Draft Budget
for CMS Maintenance & Operations
in the Year 2013

INTRODUCTION

This document summarizes the funding requirements for the payments that the CMS
Collaboration plans to make in the year 2013 in order to maintain and operate the already
constructed detectors and Collaboration-wide facilities (M&O Cat. A).

In addition we present estimates for the subdetectors maintenance and operations
expenses (M&O Cat. B).

Both M&O Cat. A and Cat. B costs have been scrutinized by the RRB Scrutiny Group for
M&O before the October 2012 RRB. The Annexes presented here are based on the latest
available figures.

The Cat. A costs are invoiced by CERN on behalf of the CMS Collaboration.

The Cat. B costs will be invoiced only upon request of each Sub-detector and only for a
small fraction of the total presented here.

The figures shown as "Payments expected in the year 2013" in the Summary Table
(Annex 2) have been reviewed by the RRB Scrutiny Group and are based on the updated
PhD count.

Timely and early payments for this budget are necessary due to the operational nature of
the costs presented here.

M&O CATEGORY A

The total estimated cost for M&O-A in 2013 is 15439 kCHF (13’789 kCHF excluding
power costs). For comparison, the total M&O-A 2012 Budget was 15035 kCHF (13’235
kCHEF excluding power costs).

This request represents a decrease of 167 kCHF as compared to the 2013 Preliminary
Draft Budget request presented at the April 2012 RRB where the proposed total amount
was 15'606 kCHF.

This budget request has undergone a number of modifications as compared to the one
presented to the April 2012 RRB (cf. CERN-RRB-2012-034).
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The main factor contributing to this, which was a result of in-depth discussions with the
RRB Scrutiny Group, was the revision of the Online replacement model. On the request
of the Scrutiny Group a special Task Force was formed comprising the DAQ
representatives of the three LHC experiments, which apply a similar replacement model,
established in 2004. Following numerous iterations of this Task Force with Resource
Managers and the Scrutiny Group, a report was elaborated. This report, approved by the
Scrutiny Group and by the Director of Research and Computing proposed a revised
policy for the Maintenance & Operation of the Online systems of ALICE, ATLAS and
CMS.

The main principle of the new policy is the introduction of a 5-year replacement cycle for
the hardware used for Online systems with the proviso that the equipment is covered by
a maintenance warranty for this duration. A special Online account has been established
which is not subject to an annual accounting and book closing cycle and allows carry-
over of unspent funds or borrowing from future years’ allocations. This provides the
necessary flexibility for making purchases at an optimum time for the experiment.

The revised policy will start to be applied for the proposed 2013 budget request and will
remain applicable for at least one full replacement cycle i.e. until 2018. It was agreed that
if the revised replacement policy proves unsustainable, each Experiment DAQ group
would do the necessary to ensure the required operational performance of the Online
system.

For the CMS 2013 Maintenance & Operation budget request, this results in a reduction of
418 kCHF for the budget line A.4.04 Computers/processors/LANs as compared to the
request made at the April RRB.

Another important change with regard to the April 2012 request is related to the budget
line A.3.02 Collaborative Tools in the Communications category. The CMS Collaboration
relies heavily on the EVO video-conferencing tool for its efficient functioning given the
wide geographical spread of participating institutes. An offer was made of an alternative
video-conferencing tool, VIDYO, the cost of which would be fully covered by CERN. A
number of issues were identified with the change to the new system. The main ones are
the lack of some required functionality as well as concern that the LHC experimental
community has never tested VIDYO under intensive simultaneous use.

Following discussions with the Scrutiny Group, it was agreed to remove the allocation
for EVO from its budget request for 2013, on condition that if VIDYO fails to satisfy the
video-conferencing requirements of CMS the issue would be re-discussed. This results in
a decrease of 250 kCHF in the 2013 budget request.

There are some increases in the request for the 2013 budget related to the categories of
Detector Costs, Laboratory Operations and General Services. These are a result of
identified generic failures in the CMS infrastructure and common systems, which could
have financial implications. Some other items were related to safety recommendations
and the proposal to use the HLT Farm as Tier-1. These were not included in the
Preliminary Draft Budget request presented to the April RRB as they had only been
identified at the time or after and it was not possible to estimate their cost.

The specific items are as follows:

1. Corrective action to deal with the corrosion of Quick Connectors in thermal screen
circuits cooling ECAL cables. The estimated cost amounts to 120 kCHF and the
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corresponding increase is requested in budget line A.7.3 Power Distribution
System.

2. Corrective action for dealing with low voltage instability in CMS Endcaps (patch
panels and thermal shield). The estimated cost amounts to 145 kCHF and the
corresponding increase is requested in budget line A.1.6 Cooling Systems.

3. Replacement of nitrogen/dry air and sniffer distribution tubes due to detection of
pinhole leaks. The estimated cost amounts to 130 kCHF and the corresponding
increase is requested in budget line A.1.18 Safety.

4. Independent cooling capacity for the HLT Farm by providing back-up chillers. The
estimated cost amounts to 45 kCHF and the corresponding increase is requested in
budget line A.1.6 Cooling Systems.

5. Replacement of some machines in the CMS Workshop to comply with health and
safety regulations. The estimated cost amounts to 95 kCHF and the corresponding
increase is requested in budget line A.6.2. Workshops.

The total amount of the increase related to the above items is 535 kCHEF.

In addition to the above modifications, there are several changes related to re-profiling
expenditures between 2013 and 2014 due to the change in the Long Shutdown 1 (LS1)
schedule. Furthermore, there are minor changes due to a reduction of the budget estimate
for A.1.18 Safety and an increase needed to cover the cost of replacement in budget line
A.2.01. Secretarial Assistance.

Annex LA gives the projected costs for M&O-A until 2016.

This updated budget request has been discussed with the RRB Scrutiny Group.

M&O CATEGORY B

With respect to the forecast for the year 2013 in the Preliminary Draft Budget for M&O
presented at the April 2012 RRB (cf. CERN-RRB-2012-034), the present budget request
has changed in the ECAL and Trigger areas.

The ECAL budget request was reduced by 103 kCHF from 1’123 k CHF to 1’020 kCHF
mainly due to the revision of the costs of cooling systems, electronics, controls and
cryogenic systems (new category added onto the ECAL M&O-B budget).

The Trigger budget request has decreased by 81 kCHF from 500 kCHF to 419 kCHF
which is a result of revised costs of standard electronics and hired manpower.

The total M&O-B draft budget has decreased 184 kCHF from 6’099 kCHF to 5’915 kCHF
as compared to the figures presented to the April RRB.

The CMS Collaboration will continue to allocate its M&O Cat. B budget for the year 2013
according to Funding Agency responsibility for Sub-systems.

Annex LB gives the projected costs for M&O-B until 2016.

30 October 2012 Page 3/13 M&O Draft Budget for 2013



CMS COLLABORATION CERN-RRB-2012-101

The updated budget request has been presented to the RRB Scrutiny Group.

M&O CATEGORY B SCRUTINY

As agreed at the October 2010 RRB, a scrutiny process was put in place for CMS (and
other LHC experiments).

As in 2011, the RRB Scrutiny Group has carried out an in-depth scrutiny of the finances
of all the CMS Sub-systems. This process was carried out in two stages. First an internal
scrutiny was carried out by Internal Scrutiny Groups (ISG) established for each
Subsystem. These reported to the CMS Resources Manager. Subsequently reports of the
ISGs were presented to the RRB SG, which then held a dedicated meeting with all the
CMS Subsystems. Full documentation was provided as requested by the Scrutiny Group.

The Scrutiny Group concluded that the budgetary process in each of the CMS Sub-
systems is carried out in a thorough and satisfactory manner and that there are no issues
that would give rise to concern.

SUMMARY

The numbers given in this document are summarized in Annex 2. It should be noted that
funds paid in 2013, which will not have been committed during 2013, will be reported to
the April 2014 RRB and will be carried forward.

ANNEXES
Budget Requirements for M&O in 2013

Annex1:  PhD Scientists per Funding Agency

Annex2: M&O Cat. A and B Costs by Funding Agency

Annex A.1: M&O Cat. A Budget Request 2013

Annex A.2: M&O Cat. A by Funding Agency

Annex B.1: M&O Cat. B Budget Request 2013

Annex B.2: M&O Cat. B Budget Sharing 2013 by Funding Agency and Subsystem

Annex B.3: M&O Cat. B Estimated Costs Incurred in 2013 by Funding Agency and
Subsystem

Annex ILA: Foreseen Cat. A Costs 2013-2016

Annex I.LB: Foreseen Cat. B Costs 2013-2016
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ANNEX1

PhD Scientists per Funding Agency
Based on the Annually Revised Annex 13 of
the M&O MoU

The List of Names is Available at
http://cms.cern.ch/iCMS/jsp/page.jsp?mode=cmsé&action=url
&urlkey=CMS_DOCOFF
(Count closed on September 26, 2012)

Data

Institute FA PhD # PhD %

Austria 19 1.4%
Belgium-FNRS 25 1.8%
Belgium-FWO 21 1.5%
Brazil 22 1.6%
Bulgaria 9 0.6%
CERN 78 5.6%
China 10 0.7%
Colombia 3 0.2%
Croatia 7 0.5%
Cyprus 6 0.4%
Egypt 3 0.2%
Estonia 3 0.2%
Finland 13 0.9%
France-CEA 16 1.2%
France-IN2P3 48 3.5%
Germany-BMBF 61 4.4%
Germany-DESY 40 2.9%
Greece 19 1.4%
Hungary 10 0.7%
India 35 2.5%
Iran 8 0.6%
Ttaly 173 12.5%
Korea 20 1.4%
Lithuania 2 0.1%
Mexico 10 0.7%
New Zealand 2 0.1%
Pakistan 3 0.2%
Poland 16 1.2%
Portugal 7 0.5%
RDMS-DMS 22 1.6%
RDMS-Russia 60 4.3%
Serbia 2 0.1%
Spain 46 3.3%
Switzerland-ETHZ 21 1.5%
Switzerland-PSI 8 0.6%
Switzerland-UNIV 5 0.4%
Taipei 19 1.4%
Thailand 2 0.1%
Turkey 24 1.7%
United Kingdom 52 3.7%
USA-DOE 319 23.0%
USA-DOE-NP 26 1.9%
USA-NSF 80 5.8%
USA-NSF-NP 14 1.0%
Grand Total 1,389 100.0%
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ANNEX 2

M&O Cat. A and B Costs by Funding Agency
Payments expected in the Year 2013 (kCHF)

. Total Total
Funding Agency | Category A Category B Category A+B| Invoiced
Austria 188.6 264.0 452.6 188.6
Belgium-FNRS 248.2 106.4 354.6 248.2
Belgium-FWO 208.5 102.5 311.0 208.5
Brazil 2445 244.5 244.5
Bulgaria 89.3 51.3 140.7 89.3
CERN 774.3 533.2 1,307.5 774.3
China 111.2 18.3 129.5 111.2
Colombia 33.3 22.0 55.3 33.3
Croatia 77.8 19.9 97.7 77.8
Cyprus 66.7 30.4 97.1 66.7]
Egypt 33.3 11.0 443 33.3
Estonia 33.3 10.0 433 33.3
Finland 129.1 28.0 157.1 129.1
France-CEA 158.8 74.5 233.4 158.8
France-IN2P3 476.5 154.2 630.7 476.5
Germany-BMBF 605.6 244.8 850.4 605.6
IGermany—DESY 397.1 81.5 478.6 397.1
Greece 188.6 48.1 236.7 188.6
Hungary 99.3 11.0 110.3 99.3
India 384.4 185.4 569.8 384.4
Iran 88.9 16.8 105.7 88.9
Italy 1,717.4 850.6 2,568.0 1,717.4
Korea 222.3 62.5 284.8 222.3
Lithuania 22.2 22.2 222
Mexico 111.2 111.2 111.2]
New Zealand 222 222 22.2
Pakistan 33.3 22.0 55.3 33.3
Poland 158.8 53 164.1 158.8
Portugal 69.5 10.2 79.7 69.5
RDMS-DMS 2445 17.2 261.8 2445
RDMS-Russia 620.4 206.2 826.6 620.4
Serbia 22.2 9.9 32.2 22.2
Spain 456.7 102.4 559.1 456.7
Switzerland-ETHZ 208.5 101.5 310.0 208.5
Switzerland-PSI 79.4 24.0 103.4 794
Switzerland-UNIV 49.6 12.0 61.6 49.6
Taipei 211.2 71.6 282.8 211.2
Thailand 22.2 22.2 22.2
Turkey 266.8 266.8 266.8
[United Kingdom 516.2 201.0 717.2 516.2
[USA-DOE 3,520.6 1,591.6 5,112.2 3,520.6
[USA-DOE-NP 286.9 19.9 306.8 286.9
[USA-NSF 882.9 593.3 1,476.2 882.9
[USA-NSF-NP 154.5 154.5 154.5
Grand Total 14,537 5,915 20,452 14,537
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ANNEX A.1

M & O Cat. A
Budget Request for the Year 2013 (kCHF)

Maintenance & Operations (kCHF) Year
Group Description Ref. Details 2013
A.1.01 Magnet 30
A.1.02 Magnet controls 142
A.1.03 Magnet power supply 41
A.1.04 Gas systems 260
A.1.05 Gas consumption 375
A.1.06 Cooling systems 551
A.1.07 Cooling fluids(above -50°C) 240
A.1.08 External cryogenics 375
A.1.09 Cryogenic fluids (below —50°C) 10
Detector related costs A.1.10 l\)/IIO%ing /hydraulic systems 265
A.1.11 |Detector safety systems, BCM/BRM 200
A1.12 Shutdown activities 632
A1.13 General Technical support 833
Al.14 UPS maintenance 80
A.1.15 Power supply maintenanace 85
A.l.16 Beam pipe & vacuum 195
Al117 Counting & control rooms 152
A1.18 Safety 440
Detector related costs Total 4,905
A2.01 Secretarial assistance 292
Secretariat A.2.02 Economat 15
A2.04 Printing and publication 50
Secretariat Total 357
Communications [ A3.01 |  GSM phones; on-call service 20
[ A3.02 ] Collaborative tools 100
Communications Total 120
A.4.01 System management 980
A.4.02 Data storage, (temporary on disk) 0
Maintenance & | On-line computing | A.4.03 Detector controls 0
Operations A4.04 Computers/ processors/ LANs 1,900
A.4.05 Software licenses 0
On-line computing Total 2,880
A5.01 General operation 41
Test beams, A5.02 Commf)n electronics 15
calibration facilities A5.03 Electronics pool rentals 20
A.5.04 Gas systems 10
A.5.05 Gas consumption 10
Test beams, calibration facilities Total 96
Laboratory [ A6.01 |  Assembly areas, clean rooms 600
operations [ A6.02 ] Workshops 508
Laboratory operations Total 1,108
A.7.01 Cooling & ventilation 595
A.7.03 Power distribution system 180
A.7.04 Heavy transport 374
A.7.05 Cranes 287,
General services A7.06 Cars ez
A.7.08 Survey 157
A.7.09 Storage space 60
A.7.10 Common desktop infrastructure 40
A7.11 Reviewing & engineering 396
A7.12 Outreach 222
General services Total 2,359
A9.01 Central computing environment 562
Core Computing A.9.02 Software process service 317,
Infrastructure & A.9.03 User support 208
Services A9.04 Central production operations 806
A.9.05 Hardware 70
Core Computing Infrastructure & Services Total 1,964
Maintenance & Operations Total 13,789
Power [ Electricity [ A8.01 | Power Consumption 1,650
[ Electricity Total 1,650
Power Total 1,650
Grand Total 15,439
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ANNEX A.2

M & O Cat. A by Funding Agency

All Figures in kCHF
.Category A Power
without Power . Category A
. . Billed

Funding Agency Bill

Austria 188.6 188.6
Belgium-FNRS 248.2 248.2
Belgium-FWO 208.5 208.5
Brazil 218.4 26.1 244.5
Bulgaria 89.3 89.3
CERN 774.3 774.3
China 99.3 11.9 111.2
Colombia 29.8 3.6 33.3
Croatia 69.5 8.3 77.8
Cyprus 59.6 7.1 66.7
Egypt 29.8 3.6 333
Estonia 29.8 3.6 33.3
Finland 129.1 129.1
France-CEA 158.8 158.8
France-IN2P3 476.5 476.5
Germany-BMBF 605.6 605.6
Germany-DESY 397.1 397.1
Greece 188.6 188.6
Hungary 99.3 99.3
India 347.5 37.0 384.4
Iran 79.4 9.5 88.9
Italy 1717.4 1717.4
Korea 198.5 23.8 222.3
Lithuania 19.9 24 22.2
Mexico 99.3 11.9 111.2
New Zealand 19.9 24 22.2
Pakistan 29.8 3.6 33.3
Poland 158.8 158.8
Portugal 69.5 69.5
RDMS-DMS 218.4 26.1 244.5
RDMS-Russia 595.6 24.8 620.4
Serbia 19.9 24 22.2
Spain 456.7 456.7
Switzerland-ETHZ 208.5 208.5
Switzerland-PSI 79.4 79.4
Switzerland-UNIV 49.6 49.6
Taipei 188.6 22.6 211.2]
Thailand 19.9 24 22.2
Turkey 238.3 28.5 266.8
United Kingdom 516.2 516.2
USA-DOE 3166.8 353.8 3520.6
USA-DOE-NP 258.1 28.8 286.9
USA-NSF 794.2 88.7 882.9
USA-NSE-NP 139.0 15.5 154.5
Grand Total 13,789 748 14,537
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ANNEX B.1

M & O Cat. B
Budget Request for the Year 2013 (kCHF or FTE)

Year 2013 ]

Amount (kCHF/FTE) Detector
Description Ref. Details Tracker ECAL HCAL Muon Trigger Confgfleting Grand Total
B.1.01 Mechanics 40 20 0 20 80
B.1.02 Gas-system 190 10 0 20 220
B.1.03 Cryo-system 15 0 0 15
B.1.04 Cooling system 200 50 0 0 250
B.1.05 FE electronics 0 70 46 116
B.1.06 | Standard electronics, PS (LV, HV) 45 80 2 101 228
Material Resources B.1.07 Standard electronics, Crates 20 43 70 133
(kCHF) B.1.08 | Standard electronics, RO Modules 40 50 67 92 234 483
B.1.09 Controls, (DCS, DSS) 95 85 3 69 252
B.1.10 Sub-Detector Spares 0 0 69 22 91
B.1.11 Areas 120 80 36 64 300
B.1.12 Communications 70 10 1 29 15 125
B.1.13 Store Items 70 50 15 41 176
B.1.14 Hired Manpower @CERN 710 550 767 1,250 170 3,447
Material Resources (kCHF) Total 1,580 1,020 1,072 1,824 419 5,915
Human Resources | B.2.01 [ Technical Manpower @CERN 0 0 0 0 0 0]
(FTE) | B.2.02 [Core Computing Manpower @CMS 8 8
Human Resources (FTE) Total i} 0 0 0 0 8 8
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ANNEX B.2

M&O Cat. B Cost Sharing by Funding Agency and

Subsystem
Funding Agency|Tracker |ECAL HCAL |Muon Trigger
Austria 3.9% 48.3%
Belgium-FNRS 6.7%
Belgium-FWO 2.5% 1.1% 2.8%
Brazil
Bulgaria 2.8%
CERN 12.8% 24.5% 3.5% 4.2%
China 1.0%
Colombia 1.2%
Croatia 1.9%
Cyprus 0.4% 2.4%
Egypt 0.6%
Estonia 0.5%
Finland 1.8%
France-CEA 7.3%
France-IN2P3 5.7% 6.3%
Germany-BMBF 8.5% 6.1%
Germany-DESY 1.4% 5.6%
Greece 3.9% 2.0%
Hungary 0.4% 0.3%
India 3.9% 11.2% 1.4%
[ran 1.1%
[taly 21.5% 12.7% 20.6% 1.3%
Korea 1.5% 2.6%
Lithuania
Mexico
New Zealand
Pakistan 1.2%
Poland 1.3%
Portugal 0.5% 1.3%
RDMS-DMS 0.9%
RDMS-Russia 3.4% 9.4%
Serbia 1.0%
Spain 0.7% 4.5% 2.3%
Switzerland-ETHZ 1.3% 6.3% 0.9%
Switzerland-PSI 1.5%
Switzerland-UNIV 0.8%
Taipei 0.8% 5.8%
Thailand
Turkey
United Kingdom 5.7% 5.8% 12.4%
USA-DOE 14.8% 9.6% 63.7% 25.4% 27.1%
[USA-DOE-NP 0.6% 0.9%
USA-NSF 7.4% 3.0% 17.4% 14.2%
USA-NSF-NP
Grand Total 100.0% 100.0% 100.0% 100.0% 100.0%

All subsystems sharing by responsibility
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ANNEX B.3

M&O Cat. B Costs by Funding Agency and Subsystem
Estimated Costs Incurred in 2013 (kCHF)

Funding Agency Tracker |[ECAL |HCAL |[Muon |Trigger |Total
Austria 61.6 202.4 264.0]
Belgium-FNRS 106.4 106.4
Belgium-FWO 39.2 12.0 51.3 102.5
Brazil
Bulgaria 51.3 51.3
CERN 201.6 250.0 64.0 17.6 533.2
China 18.3 18.3
Colombia 22.0 22.0]
Croatia 19.9 19.9
Cyprus 5.6 24.8 30.4
Egypt 11.0 11.0
Estonia 10.0 10.0
Finland 28.0 28.0
France-CEA 74.5 74.5
France-IN2P3 89.6 64.6 154.2
Germany-BMBF 134.4 110.4 244.8
Germany-DESY 21.5 60.0 81.5
Greece 39.7 8.4 48.1
Hungary 6.0 5.0 11.00
India 39.7 120.0 25.7 185.4
Iran 16.8 16.8
[taly 339.7 129.2 376.4 5.3 850.6
Korea 14.9 47.6 62.5
Lithuania
Mexico
New Zealand
Pakistan 22.0 22.0
Poland 5.3 5.3
Portugal 5.0 5.3 10.2
RDMS-DMS 17.2 17.2
RDMS-Russia 34.8 171.5 206.2
Serbia 9.9 9.9
Spain 11.2 81.8 9.5 102.4
Switzerland-ETHZ 21.0 64.6 16.0 101.5
Switzerland-PSI 24.0 24.0
Switzerland-UNIV 12.0 12.0
Taipei 12.0 59.6 71.6
Thailand
Turkey
United Kingdom 89.6 59.6 51.8 201.0
[USA-DOE 233.5 98.2 682.9 463.6 113.5 1,591.6
USA-DOE-NP 9.9 10.0 19.9
USA-NSF 116.7 31.0 186.9 258.8 593.3
[USA-NSF-NP
Grand Total 1,580 1,020 1,072 1,824 419 5,915
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ANNEX LA

M & O Cat. A Costs 2013-2016

(All Figures in kCHF)
All Amounts in kKCHF Year
Group Description Ref. Details Type (1) 2013 2014 2015 2016

A1.01 Magnet C 30 30 30 30
[¢] 110 10 110 110

A1.02 Magnet controls c n » n »
[€] 21 21 21 21

A1.03 Magnet power supply c 20 20 20 20
[€] 210 210 210 210

A1.04 Gas systems c 50 50 50 50
A.1.05 Gas consumption C 375 500 600 600
. [¢] 476 280 196 196

A.1.06 Cooling systems c 75 30 30 30
A.1.07 Cooling fluids(above -50°C) C 240 160 160 160
. [€] 345 345 345 345

A.1.08 External cryogenics c 30 30 20 30
A.1.09 Cryogenic fluids (below -50°C) C 10 60 40 40
Detector related costs . . o 235 235 145 145
A110 Moving/hydraulic systems c 30 30 30 30
[€] 80 80 80 80

A1l Detector safety systems, BCM/BRM c 120 120 120 120
- [§) 612 612 258 258

Al12 Shutdown activities c 2 20 20 20
. [€] 783 783 494 494

A113 General Technical support c 50 50 50 50
All4 UPS mai e C 80 80 80 80
Al15 Power supply maintenanace o 85 85 85 85
. [€] 75 58 30 30

All6 Beam pipe & vacuum c 120 120 120 120
. [¢] 52 52 52 52

A117 Counting & control rooms c 00 100 100 100
A.1.18 Safety C 440 290 250 250

Maintenance & Operations

Detector related costs Total

4,905 4,592 3786 3,786

A.2.01 Secretarial assistance o 292 232 232 232

Secretariat A2.02 Economat C 15 15 15 15
A2.04 Printing and publication C 50 50 50 50

Secretariat Total 357 297 297 297

A3.01 GSM phones; on-call service C 20 20 20 20

Communications . o 0 0 0 0]
A3.02 Collaborative tools c 100 00 100 100

Communications Total 120 120 120 120;

A4.01 System management ] 980 980 980 980

A.4.02 Data storage, (temporary on disk) C 0 0 0 0]

On-line computing A4.03 Detector controls C 0 0 0 0
A4.04 Computers/ processors/ LANs C 1,900 2918 2918 2,900

A4.05 Software licenses C 0 0 0 0]

On-line computing Total 2,880 3,898 3,898 3,880

. o 31 31 31 31

A5.01 General operation c 10 10 10 10

Test beams, calibration facilities A5.02 Common electronics C 15 15 15 15
. A.5.03 Electronics pool rentals C 20 20 20 20
A5.04 Gas systems C 10 10 10 10

A5.05 Gas consumption C 10 10 10 10

Test beams, calibration facilities Total 96 96 96 96,

[¢] 500 145 145 145

A.6.01 Assembly areas, clean rooms

Laboratory operations Y S 100 20 20 20
A6.02 Workshops [€] 478 383 289 289

C 30 30 30 30

Laboratory operations Total 1,108 578 484 484

. - o 326 326 326 326

A7.01 Cooling & ventilation c 269 269 269 269

e ] 120

A7.03 Power distribution system c 0 60 60 60

[¢] 314 314 237 237

A7.04 Heavy transport c 0 60 0 60

A.7.05 Cranes C 287 193 35 35

General services A.7.06 Cars C 49 42 30 30,
[¢] 152 152 152 152

A7.08 Survey c 5 5 5 5

A.7.09 Storage space C 60 50 50 50,

A7.10 Common desktop infrastructure C 40 40 40 40

A711 Reviewing & engineering [¢] 39 379 350 350

o 52 52 52 52

A712 Outreach C 170 170 170 170

General services Total 2,359 2,111 1,835 1,835

A9.01 Central computing environment o 562 562 562 562

A9.02 Software process service [¢] 317 317 317 317
Core Computing Infrastructure & Services A9.03 User support [¢] 208 208 208 208|
A9.04 Central production operations ] 806 806 806 806

A9.05 Hardware C 70 70 70 70

Core Computing Infrastructure & Services Total

1,964 1964 1,964 1,964

Maintenance & Operations Total

13,789 13,656 12,480 12,462

Power Electricity 1,650 1,750 1,800 1,800
Power Total 1,650 1,750 1,800 1,800
Grand Total 15,439 15,406 14,280 14,262
(1) O=Operation, manpower intensive
C=Consumables
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ANNEX LB

Mé& O Cat. B Costs 2013-2016 for all CMS Subdetectors

(Material Resources in kCHF, Human Resources in FTE)

Amount (kCHF/FTE) Year
Description Detector Subsystem 2013 2014 2015 2016
Tracker Pixel 295 175 185 185
SST 1,285 1,425 1,195 1,195
Tracker Total 1,580 1,600 1,380 1,380
ECAL 1,020 1,120 1,120 1,120
HCAL 1,072 1,018 1,018 1,018
Material Resources Barrel Alignment 53 53 53 53
Drift Tubes 481 483 388 438
Muon EMU 911 911 911 911
LinkAlignment 16 16 16 16
RPC 363 363 254 254
Muon Total 1,824 1,826 1,622 1,672
Trigger 419 419 419 419
Material Resources Total 5,915 5,983 5,559 5,609
Tracker Pixel 0 0 0 0
SST 0 0 0 0
Tracker Total 0 0 0 0
ECAL 0 0 0 0
HCAL 0 0 0 0
Barrel Alignment 0 0 0 0
Human Resources Drift Tubes 0 0 0 0
Muon EMU 0 0 0 0
LinkAlignment 0 0 0 0
RPC 0 0 0 0
Muon Total 0 0 0 0
Trigger 0 0 0 0
Core Computing 8 8 8 8
Human Resources Total 8 8 8 8
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