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Central Muon System - Findings

The Central Muon System consists of three detector systems: the A-counters (WBS 1.3.2.2) the Cosmic Cap and Bottom Counters  (WBS 1.3.2.3) and the WAMUS PDT’s   (WBS 1.3.2.4). All of the detectors in the three systems have been  built and installed. The only unfinished part is the PDT gas re-circulation system, which is in the process of being assembled. The cost of the remaining work is outlined below:

Task
ETC

(Jan 00) 
ETC

(Mar 00)
Status

1.3.2.2 (A-f Counters Calibration System)
4 k$
4 k$
Under Test

1.3.2.3 (Cosmic Cap and Bottom Counter )
6 k$
6 k$
Under Test

1.3.2.4 (Cables, Power Supplies, Gas System)
30 k$
10 k$
60 % Completed 

Grand-Total
40 k$
20 k$



Probably 10 k$ from WBS 1.3.2.2 and 1.3.2.3 could be returned to the project if the parts under test perform adequately.

Central Muon System -  Comments

The committee agrees with the previous ETC. The estimates are either “contingency” covering for parts already in hand (WBS 1.3.2.2 & 1.3.2.3) or are based on actual procurements for approximately 60% of the system (WBS 1.3.2.4).

Forward  Muon System - Findings


The Forward Muon System consists of three detector layers ( A, B, and C). Each layer consists of a plane of trigger pixels followed by a plane of Mini Drift Tubes (MDT). The Pixel layers A, B & C have been completely assembled. The MDT layer A  has been completed and is under test. The layer B & C assembly is scheduled to start now. None of the planes have been installed in the detector.  The ETC  is outlined below:

Tasks
ETC

(Jan 00) 
ETC

(Mar 00)
Status

1.3.3.6 (Transportation-Installation Fixtures)
45 k$
45 k$
~Vendor Quotes

1.3.3.6 (Layers A & B supports and Movers)
100 k$
100 k$
Not Engineered

Total
145 k$
145 k$


1.3.3.8 (Trigger HV System)
18 k$
18 k$
~Vendor Quotes

1.3.3.9-1.3.3.10 (Monitor System-Shipping)
18 k$
13 k$
~Vendor Quotes

Total
36 k$
31 k$


1.3.4.3 (Lifting & Installation Fixture)
95 k$
55 k$
~40% completed

1.3.4.4 (Gas System)
44 k$
33 k$
Run I design

1.3.4.6 (HV System)
10 k$
3 k$
Designed 

Total
149 k$
91 k$







Grand-Total
330 k$
267 k$


Forward  Muon System - Comments

The committee finds the ETC to be reasonably accurate, based either on actual vendor pricing or on simple and small extrapolations from items already procured and used to complete layer A of the Forward Muon System. 

The biggest remaining cost uncertainty is associated with the design and finalization of the layers A & B Supports and Movers (WBS 1.3.3.6).  Although quick-and-dirty alternative estimates support the 100 k$ estimate presented by the Project Management, the designing stage definitely requires a generous contingency to complete the system. The committee also thinks that the estimate for the gas system (WBS 1.3.4.4) is slightly low since the cost is based on quotations received over 6 years ago. The proposed ETC (March 00) is 40 k$ which includes a 20% cost increase for the Gas Re-circulation System, bringing the ETC to 274 k$ .

Contingency  Analysis

Findings

The total contingency for the Muon Systems is estimated at 30-33k$. The totality of this estimate is associated to the Forward Muon System (1.3.3 & 1.3.4) reflecting the almost completed and installed state of the Central Detectors. 

According to Project Management (H.Weerts document) the contingency is associated in the following way:

Task
ETC

(Jan 00) 
Cont.
Status

1.3.3.6.1-2 (Mech. Support)
100 k$
30 k$ (~30%)
Not Engineered

According to the Forward Muon Project Management (D.Denisov) the contingency is associated in the following way:

Task
ETC

(Jan 00)
Cont.
Status

1.3.3.6 (Trig Mech. Support)
100 k$
15 k$ (~15%)
Not Engineered

1.3.4.3 (MDT Mech. Support)
98 k$
10 k$ (~10%)
30% Engineered & procured, 60% to be designed

1.3.4.4 (Gas System)
44 k$
5k$ (~15%)
6 Years old design, to be procured

No other task is associated a major contingency level.

Comments

The committee agrees with the absence of contingency in the Central Muon System. The detectors are completely installed and being commissioned.  Most of the remaining procurements (1.3.2.4.2 & 1.3.2.4.2) are simple extensions of well-costed items (flat cables, gas piping, etc.). The only minor technical risk is associated with the debugging of the Calibration System cards (1.3.2.2.11-1.3.2.3.13) which have enough money left in the ETC to cover a worst-case-scenario. 

The committee finds the contingency level in the Forward Muon System slightly under-estimated given the work remaining in the project. Cost Estimates for tasks 1.3.4.3 and 1.3.4.4 are based on the completion and procurement of Layer A and extrapolation to layers B and C in the Muon System. Although the extrapolation takes into account the increase in size and complexity, contingency cannot drop below the ~10% level until the contract is in place with the outside vendors.

On the other hand, the absence of engineering for task 1.3.3.6 cannot allow contingency to drop below the ~30% level until the design is completed and first vendor estimates are received. Therefore the committee suggest the following contingency table for the Muon System:

Task
ETC

(Jan 00)
Cont.

1.3.3.6 (Trig Mech. Support)
100 k$
30 k$ (~30%)

1.3.4.3 (MDT Mech. Support)
98 k$
10 k$ (~10%)

1.3.4.4 (MDT Gas System)
44 k$
4 k$ (~10%)

Total

44 k$
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