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Files
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Nobu Toge
Subject: Minutes of the CCB Hearing on DR CCR Cost Implications
Date:
Friday, 2006/09/08
Time:
13:00-14:20GMT
Present: Markiewicz, Guiducci, Blair, Schulte, Zisman, Kuriki, Dugan, Toge, Pagani, Funk,
Garbincius, Gao, Kubo, Mishra, Shidara
1. Opening and Confidentiality Confirmation
- Toge welcomed the participants, and noted that the purpose of this hearing is for CCB to
understand the costing implications of the DR CCR that was submitted on 2006/09/04. The
emphasis is on seeing the cost impacts and their perceived error bars, and not on reviewing
the costing methodology or the full details of WBS.
- Garbincius described the GDE confidentiality rules. The record indicated that GDE
members present have made an oath in the past.
2. Presentation by S.Guiducci
- A “neutralized” version of Susanne’s presentation file has been distributed separately (For
CCB’s internal archive, it is [Re: CCB-634] at http://lcdev.kek.jp/ML/CCB/msg00657.html ,
and is attached to this memo.
- Presentation was organized in the form of responses to six questions that had been sent by
CCB earlier.
- Q1: Overall Cost Impacts?
1. 17.3% of the total DR construction cost. The perceived uncertainty is 1-10%.
- Q2: Hardware changes?
1. At present basically the same vacuum systems are assumed for e+ and eDRs .Consequently, the same magnet specs are assumed for e+ and e- rings.
Note: the same wiggler arrangements are used for e- and e+ DRs. Likewise, for
now, the same tunnel aperture, the same magnet support frame, the same CF/S
infrastructure are assumed for e- and e+ DRs. When two rings are built in the e+
side, the assumption is to install RF stations of these two rings in the same
straight sections in the “same” manner.
2. A difference is that the population of the e- side inj/ext kickers is smaller than
that for the e+ side, because the incoming beams are smaller in the e- side.
3. The e+ side, in the present BC, assumes two rings and therefore, some sort of a
beam switching mechanism that distributes neighboring bunches from the
injector into the two rings. In the new, proposed, BC, some provision will be
assumed so as to allow implementation of such hardware pieces in the beamline
without major reconstruction. Exact details, however, are not accounted for in
the cost delta in response to Q1.
4. The new BC assumes implementation of “grooved” vacuum chambers and/or
clearing electrodes. The cost associated with this “improvement” is not
accounted for in the cost delta in response to Q1.
- Q3: Perceived error bars for the cost delta?
1. 1-10%. This error in the evaluation of the percentage is mainly due to the error
in the evaluation of the ratio between the CF/S and the rest of the HW.
2. Note that DR AG is assuming the same CF/S cost for the present BC and the
new BC proposal.
3. Likewise, DR AG is assuming essentially the same HW cost for one e- DR and
one e+ DR, except for the inj/ext kickers (see response to Q2).
3. Discussion / Q&A
1

-

-

Q (Toge, Garbincius…): DR AG leaders indicate that e+ and e- DRs have basically
identical hardware designs. Could you elaborate?
A (Guiducci, Zisman, Gao): During injection e+ side needs a larger aperture because of the
larger incoming emittance. The e- side assumes that same aperture specs that are needed for
e+. There is a potential issue of cost reduction on the e- side, by incorporating smaller
aperture specs. However, this has to be considered in the context of production cost (use of
the same e+ and e- would save some design/fabrication costs) as well as impedance and
other instability issues which tend to speak for keeping a larger aperture in the e- side.
(Larger aperture Æ αc can go smaller Æ RF cost can go smaller, for instance) So in
conclusion, as of now, e- and e+ rings assume the same aperture specs.
C (Funk): Our first task was to confirm the classification to be assigned to this CCR.
The cost estimate information prepared by the Damping Ring Area Group is clearly of a
lower quality than that offered us by the Beam Delivery System Area Group. I am
skeptical of Mike Zisman’s 1-10% uncertainty (and I was careful to ask him about
uncertainty, not error), and believe that it is more realistically 10-20%. However, even if I
restrict myself to cost elements that are definitely part of this proposal (e.g. electrical supply,
cooling capacity), it is my belief that a more careful analysis would increase, rather than
decrease, the cost saving associated with this CCR.
But even if I’m wrong, and the savings are a full 20% less than set out for us on Friday, this
CCR clearly falls into Class 2.

-

C (Funk): Having established the potential benefits, we must now consider the magnitude
of the associated risks, and the degree to which these risks may be mitigated by means
proposed by the DR AG. My understanding is that the full extent of the risk is a factor two
loss of luminosity. The mitigating factors (reduced effective Secondary Electron Yield for
the vacuum chambers, and strategic deployment of clearing electrodes) are described (at the
Vancouver meeting) to be sufficiently effective to enable recovery of most of the lost
luminosity.
In addition, there are other means of subsequently raising the luminosity which are not
affected by this change, and in the worst possible case, this proposal preserves the ability to
restore the second e+ damping ring at a later time. This would make it, in US terms, an
improvement project, and not part of the initial project cost.
Although these comments are not strictly relevant to Friday’s meeting, in the interest of
expediting the review process, I offer now my opinion that this is a good change request,
with substantial benefits and limited risks, and that we should recommend its approval to
the Executive Committee.

END
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Q1. What is the cost delta associated with this CCR (one
number)?
… K$
17.3%

Q2. What are the HW elements that are dropped when this CCR is adopted, and
what elements are to be retained?
Q2a. If e+ DR system is to retain the future possible upgradability to go with the
2-ring system again, is
the proposal assumes to maintain a large enough tunnel to
accommodate them, and does the costing calculations incorporate
this?
•At present the tunnel size is the same both for 2 positron (PDR1+PDR2)
and 1 electron ring (EDR)
•The cost of the conventional facilities is the same for 1 electron ring (EDR) and 2
positron rings (PDR1+PDR2)
•Also the cost of the supports is the same for e- and e+ ring in the baseline, there is
no extra cost due to two rings superimposed

This perhaps also applies to the power substations(?)
Yes, power distribution cost is the same for EDR and PDR1+PDR2

Q2b. Does the "cost delta" incorporate new designs of vac
system, or is it assuming some place-holder numbers?
The cost of the vacuum system is the same for each ring, does not
incorporate special cures for e-cloud which will come from R&D efforts
in progress
Q2c. Any changes to the e- side DR to go with this, by any
chance?
No, there are no changes on EDR

Q3. What are the perceived error bars associated with this CCR
(+/- numbers) and what sort of confidence of ambiguities
the AG leaders have?

This change saves 17.3% of the total cost, of course the error on the total
cost is reflected on this saving.
The error in the evaluation of the percentage is mainly due to the error in
the evaluation of the ratio between the Conventional Facilities and the rest
of the Hardware.
Baseline

Alternative 1

Conv. Fac. EDR

21.5

21.5

Conv. Fac. PDR

21.5

21.5

Hardware EDR

18.6

18.6

Hardware PDR1

20.8

20.0

Hardware PDR2

16.3

0.

Inj/Extr lines

1.4

1.2

Total

100.

82.8

It has been assumed that the cost of conventional facilities
is the same for the two alternatives
Baseline(2 PDR) Alternative (1 PDR)
Conv. Fac. EDR

21.5

21.5

Conv. Fac. PDR

21.5

21.5

Conventional facilities
1 Tunnel
2 Access shafts
3 Major alcoves
4 Minor alcoves
5 Miscellaneous underground work
6 Surface structures
7 Site development
8 Electrical power distribution
9 Communications
10 Air treatment
11 Piped utilities
12 Process (cooling) water
13 Handling equipment
14 Safety equipment
15 Survey and alignment

Costs for 1
tunnel

The hardware cost is essentially the same per each ring
baseline alternative
Hardware EDR

18.6

18.6

Hardware PDR1

20.8

20.0

Hardware PDR2

16.3

0.

Total

55.7

The cost of PDR1+PDR2 is 2*EDR
The cost of PDR is slightly larger than EDR due to kickers.
Kickers EDR
…
Kickers PDR1+PDR2
…
Kickers PDR
…

A source of error is the evaluation of the cost of the supports
for the two superimposed rings.
It has been assumed the same cost/ring for any configuration.

This requires further study to go into more detail.

