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HLRE 072706

¢ V/ancouver Summary.

— HLRE Costs deemed completed in session with Cost
Engineers

Did we use Risk Table correctly?

Found missing reference in Distribution spread sheet,
15% low numiber

& LLarge costs fromi Asia partly due te taking enly 15%

discount fer full- guantities

Dampingl RiNG estimates net shoewn 9y DR greup;
communications prekiem
& Cost secrecy hinders communications

IR Plenary HERE sumimary, suggested formalizing ACD: o)
iKIV/stren! & disthbutien

GarpINCIUS rEgUESES respense en Impact off single tunnel
— Preliminan/ done,, August 45" forr mere studied
[ESPBRSE




ACD Breakout Discussion

¢ S. Fukuda on 36 beam MBK klystron

50KV design woeuld not be cheaper than 10MW: tube,
but has advantages for modulator

50kV easier than 120kV.

Modification; off Marx from 120 to 50 k\V would have

advantages but would not save parts (pewer Is  constant,
leower V., higher 1)

Marx aliready: takes crediit for these savings

Sheet Beam (SBK) claims poetential 2X cost reduction
smaller sizerand weight: (lnerseleneid)

¢ Distribution

— New designi seeks 1o eliminate: cavity  circulators, gosto
Simpler phiase: shifiter than) S=stuld tURer

— NEeds extensiver medeling, fault analysis; preotetyping

¢ Urged R&Drundsiior SBKS Distrbuiien en basis of
ZypetentiaifCosirSaVvIinegs




1-Tunnel Impact

¢ Attached breakout discussion
preliminary results sent te Garbincius

¢ More complete response reguested
by August 15™.




HLRE Single Tunnel
Options

HLRFE Breakouits
Vanceuver GIDE Veeting
Erdays July:s 24 2006
REFarsentior FERESeam




3 Scenarios +1

¢ 1. All BCD In single tunnel, no
alceves

¢ 2. BCD Mod, LLRE In single tunnel
alcoves every 5 km.

¢ 3. Marx in tunnel
» 4. All'ACD! Bigl S 1 single: tunnel




1. All BCD in 1- Tunnel No Alcoves

& Assumptions

— Radiation damage from dark current Is not a
risk or can be controelled by shielding.

— Tunnel cani be sized to accommodate all
compoenents with aceceptable clearances anad
WOrking spaces

¢ Klystrons, pewer supplies, charger,
moedulater and LLERE

— [Design with' HA se mest uniitsi will-last for
mIsSsion tIme: off © mMonths.

— Can| ve accomplished providing High Avail 2ty
aliChltectures Used! throlgheui

— Significanit cost penality, ter make Beuncer Vied
Into HA.

—ViimmaiNmpact Using Ve (IIWeRksS as
plaRned)




1-Tunnel Pros and Cons

¢ Pros

— Eliminates service tunnel and penetrations, long
runs off WG & cables (large saving)

— Shortens LLRE & cryo-module cable plant (small
saving)




1-Tunnel Pros & Cons 2

¢ Cons

— Intreduces additional heat, vibration
components inte tunnel — will require Isolation.
(Compremise performance)

— Decreases availlability se amelieration In fiorm
off stronger IHA design needed! (Design cost
INCrease)

— [Larger main tunnel reguired; wWill eiffset
(pessibply. large) liraction eif Service tuRnel
SAVIRES

— nstallatien mere constiaiped; WillFtaixe IcRger

— [Hmiited aCCEss UGl OpPErabiens: FEqUIres “fire-
drli*ercedideowntime maiRtenance mode
Insteaci el erdery replacement at any time.




1I-Tunnel Summary

¢ Can be dene but will incur offsetting
COSItS:
— [Larger main tunnel

— More HA design and seme Increased
LRIt oSt

— Addienal heat; Vibration: IR main tunnel
FeqUIFinG engineering selutions

— Viere: stiress on persennel due terhigh
tURRel temperattres

— Sitandy maliRteAaRCE MeEE: of
epPEraten Instead el rotiRe erderly
replacement




2. BCD Modulators in 1-Tunnel
Alcoves

¢ Pros
— Modulaters accessible in case of fallure; repair
Withoeut stepping maching
¢ Cons
— Additionall alcove costs

— [Longl modulater canle runs ntreduce major
expense;, availapilit/ penality,

— Caple plant generates Neat |0SseS, POSES
tURREIrhe salety, hazards




BCD In 1-Tunnel Alcoves Summary

¢ Technicall and cost compromises c.f.
1-Tunnel

¢ Better for servicing Iff medulator
relianpility, a concerm, Ul Increased
COSt due toeralceves, HV canle plani




3. Marx in 1-Tunnel no Alcoves

¢ HA design makes possible run for
mission time of 9 months with
mInIrmMum intervention.

» Reduced space, welght, cost
advantages

¢ Card-moedular design miRimIizes
VINEIR




4, All'ACD Big 3 In Single Tunnel

¢ Marx ACD

— Reduce size, weight, cost; eliminate olil, pulse
transformer; reduce costs —2X

¢ Sheet Beam Klystron ACD
— Reduce: size, welght, space, highi voltage; eliminate

selenoeid & PewWer, require less; space: Inl tunnel
— Petential cest reduction —2X

¢ Distribution ACD

— [Design| complete 128 m cry/e-system Witheuit
clirculators), S-Stulor tURErSs

— Potential cost reduction —2X

¢ Overallf HIERE Cost reduction == Incremental
COSE O 27 URREINSHOWMEAESS)




General Comments 1 Tunnel

¢ Radiation/Activation

— Components suchias klystrons and modulators may
become activated over time in which case repair or
remanufacture can become very costly or impractical

¢ Cooling Water Temperature- Klystrons
— Stacking klystron cooling circuits; poses single point
rallure for multiple Klystrons as well' as difficulties for
OpPEeration, malntenance

— Should keep single leeps that can l9e Iselated, pPossIbly.
ati reduced flew andiRigher delta i

9 Rack Cooling

— Rack: electronics; sheuldi s keplt 6 Separate |eepr Wit
maximum Inlet temp ol 25€ e conitreliea  40€ air:
temperaturen clesediwater cooled rack

— Viinimaltcosiy gaim, many technical disac\Vantages ierair-
CoplEed racks




