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ilr  status: Engineering & Cost Estimate

o

e |nstrumentation TS scope:

Wednesday July 19
Plenary

Vacuum hardware — flange to flange
Control/power hardware (e.g. laser, mover...)
cables

tunnel electronics (possible)

digitization electronics up to controls interface

Deflecting mode cavity (‘LOLA’ or crab) system may be
double counted in RTML

This system uses modulator/klystron/distribution/cavity
and has been estimated by respective TS
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| We list costs for almost all requested

1L Instrumentation

e+ production photon diagnostics
ring monitors (injection, tune...)

profile monitors
loss monitor systems
feedback loops

— those loops using hardware not included in standard
controls / instrumentation package

» links

» fast processors, digitizers, actuators

» pickups

» (DR coupled bunch feedback NOT included)
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EM RF Pickup, e.g.
Button BPM, RF Cavity BPM,
Toroid, WCM, etc.

e.g. BLM

Non-Intercepting Pickup,

EM Microwave Pickup, e.q. Intercepting Pickup, e.g.
Microwave Cavity BPM OTR Screen, Wirescanner, etc.
BPM REF

HV cables

Signal cables Signal cables

4x (hor., vert., LO, cal.)

| Active Electronics, e.g.
| Downconverter,
| Calibration Unit

Signal cables Control cables

Accelerator Tunnel

Low Level Signal Penetration
Service Tunnel
or Building

Power & HV Signal Penetration

Digitizer

System

Digitizer

Diagram

Digitizer

e Electronics within

Digitizer

accelerator enclosure
e Distribution of

precision clock signals




.1 Project construction model
o similar to LLRF

* |In-house design (possibly commercial)

e contract printed circuit assembly and test
e contract pre-termination of cables
 Installation and test managed in-house
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'-'IE Cost Drivers — example roll up

RTML interface 14.6%
i 4.1 Cavity BPM (C-Band) beam (bunch) position h 48.6%
" 4.2 Cavity BPM (L-Band, cold) beam (bunch) position b 3.3%
i 4.3 Laserwire tr. beam size (emittance) 29.9%
— " 44 OTR, OTRI tr. beam size (emittance), beam energy 0.5%
CU " 45 X sync light tr. beam size (emittance) 2.6%
" i 4.6 DMC (LOLA) bunch length, long. bunch tomography 12.6%
q) i 4.7 Toroid beam (bunch) current 0.2%
+— ) d 4.8 Pickup phase monitor time-of-flight and bunch-to-RF phase 0.1%
CG 0p) d 4.9 BLM - ion chamber machine protection 0.3%
(@) " 410 BLM-PMT -discrete IC  machine protection 1.4%
2 U " o411 Feedback - special Feedback systems not otherwise covere 0.5%
RTML interface
To41 Cavity BPM (C-Band) beam (bunch) position Y 20.5%
®) " 42 Cavity BPM (L-Band, cold) beam (bunch) position Y 1520
— " 43 Laserwire tr. beam size (emittance) 35.5%

I T 44 OTR, OTRI tr. beam size (emittance), beam energy 5.6%
w C " a5 X sync light tr. beam size (emittance) 7.4%
'® (@)) c—s " 46 DVIC (LOLA) bunch length, long. bunch tomography 4.6%

0O " (7) -~ : 4.7 Toroid beam (bunch) current 2.29%
7)) 4.8 Pickup phase monitor time-of-flight and bunch-to-RF phase 2.9%
CG D - * 49 BLM - ion chamber machine protection 0.4%
— O .= 210 BLM - PMT machine protection 0.5%
To4m Feedback - special Feedback systems not otherwise cowere 5.3%
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ilp MS estimate by area:

1V
Cost % = * Note that %2 of
the
1 Hectron Source 2.9% mStrumentthn
Positron Source, incl. MS cost Is In
2 keep alive source and the ‘upstream
transfer lines 23.6% part’ of ILC
3 Damping Rings
(IX e-, 2x e+) 26.8%
4 RTML interface 14.6%¢
5 Main Linacs 13.9%

6 Beam Delivery System 18.2%¢
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Button BPM
Cavity BPM (warm)
Cavity BPM (cold)

Pickup phase monitor

Faraday cup

Toroid

WCM
Common Hardware

Wirescanner
Laserwire
OTR, ORTI
X'sync light
Streak camera
DMC (LOLA)
BLM - Long lon chamber
BLM - discrete ion chamber
Feedback - specials

beam (bunch) position

beam (bunch) position

MS estimate
by subsystem

beam (bunch) position

time-of-flight and bunch-to-RF phase

beam and dark current (gun region)

beam (bunch) current

bunch length

tr. beam size (emittance)

19.7%

13.5%

9.2%

0.0%

0.0%

0.3%

0.0%
23.1%

subtotal for below 34.1%

emittance and energy spread

tr. beam size (emittance),

tr. beam size (emittance)
bunch length

beam energy

bunch length, long. bunch tomography

machine protection
machine protection

all feedback hardware not incl in nominal sys.

0.4%
20.5%
0.3%
2.9%
0.6%
5.4%
0.7%
2.1%
1.7%




ilp Cost Drivers:
"o

e Beam position monitors

e Laserwire subsystem

» used costed systems, (a purchased item in our model)
 (including 2006 bids for single laser systems)
» scaling will be important but not large
— total 20 lasers;
— 3 completely different types
» Injection systems
» ring
» damped beam
— 20 to 30% ?

e — costs taken from ongoing RD project efforts
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Ja We don’t need $ to begin checking

I the estimate:

» relative costs of key components provide critical
iInformation

o typical (PEP-IlI, SNS) project instrumentation costs
are

e |LC Instrumentation RDR MS (Vancouver)

« difference driven by the cost of the laserwires —in
most regions
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'-'IE Button BPM example (level 3)

M/S  Total labor Design Prod
77.4% 22.6%

Vacuum mechanics 34.1% 36.9%% 32.2% 52.9%
RF feedthrough 1.1% 0.9% 1.1% 0.1%
Coaxial cable (1/2") 2.6% 3.0% 0.0%  13.2%
Analog frontend 22.7% 283% 32.2%  14.9%
Digitizer (4 ch) 28.4% 30.9%  34.4%  19.0%

 Production labor covers:
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ilp Scaling
JLF

Usage ltem each

all BPM's, phase pickups, Fcups RF feedthrough | 25919
everything, except DR BPM's and WCM Coaxial cable (1/2")" 14837
DR BPM's (alcowe install.) DR Coaxial cable (1] 11199
BPM's, toroids, not IC Digitizer (4 ch) Y 64215

e Common hardware:

— 50 m length / (DR 150 m) ¥2” cable slightly
discounted

— electronics discounted ~30%
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.h, Level of detail: BDS laserwire
[ ]

TP example

6.5 Laserwire 27.4%
6.5.1 Software

6.5.2 Laser 24.3%
6.5.3 laser power 3.4%
6.5.4 S laser controls 2.7%
6.5.5 .. C laser cables 0.1%
6.5.6 N © laser room 2.5%
6.5.7 ®© ) e laser cooling 0.3%
6.5.8 L - D transport (500 ft seq) 16.9%
6.5.9 ) & 2, transport controls 1.7%
6.5.10 0 O G transport cables 0.8%
6.5.11 M N < IP 33.8%
6.5.12 IP controller 13.5%
6.5.13 IP cables 0.7%
6.5.14 Detector 0.8%
6.5.15 detector controls 0.3%
6.5.16 detector cables 0.1%
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.1 Status — Level of detall and
JIF problems

Level 3 — major components

Level 4 — ‘cost driver’ breakdowns
— e.g. laserwire laser
e Special instruments
— e.g. undulator photon diagnostics; MDI
— damping ring
« BPM subsystems
— calibration
— detall cost of cleaning cold cavity BPM'’s
Software labor costs
Design labor apportionment for common hardware
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P What information is missing from
"o your estimate?

Labor estimate in general

Optics integration
— where are the laserwires located?
— do the feedback systems fit?
— what is the optics for ‘LOLA’

Physical layout

— distances from support to beamline equipment

— e.g. laser enclosure locations and LOLA source location
BPM scale issue in the linac

— 20 to 30% ?
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e Who / How
JLE

BPM and related devices - M. Wendt FNAL
Laserwire =2 M. Ross and Oxford/RHUL

group
Feedback - Oxford U group

Loss monitors - SLAC group
Other - M. Ross

Reviewed by Junji Urakawa, Grahame Blair
and Philip Burrows, July 4, 2006 at Oxford.
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'-'IE Possibilities for Cost Reductions

e outline possible cost reductions by the
Valencia workshop:

o Cavity BPM systems
e propose using cavity HOM for primary cold linac BPM

 laserwire ‘integration’, i.e. planning where they will go
and what they are supposed to do...
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ilp Plans and Goals

o

e goals for Vancouver:

e goals ‘until’ Valencia workshop

e cables
e controls
e infrastructure
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ilp Towards the TDR
Hu

* |nstrumentation design is supported by a
relatively large RD effort

e laserwire
» cavity BPM'’s
e LOLA
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