PXIE RFQ Status
11-5-13




All RFQ drawings
are complete,
checked, and
approved.
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Fabrication Test

Modulation test pieces

Four test pieces fabricated and passed with different modulation patterns.




Fabrication Test

Full size vane

Module 1 horizontal vane
passed test.

Plugs electron
beam welded

Gun drilled holes

Plugs ~e




Fabrication Test

Braze Test Piece

Back from hydrogen furnace brazing at Bodycote in Fremont. Clamps removed.

First braze test had minor issues:

- Blushing of braze material in corners

- Pre-brazing dimensions not
measured to spec

Second braze test nearly complete

- Previous issues resolved

- Only vacuum tightness needs to be
checked

Vacuum tight
1.3x107
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Task Name

- Dura: gust

September

[October

[November

December

[January
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Machine braze wire grooves

WMachine vane cutback

Finish machine ends

Ingpection & verification of vane
- RFQ Module Construction

Delivery of OFE copper materia

Final rough out of vane profiles (Med 2)

Final rough out of vane profiles (Med 1)

Final rough out of vane profiles (Med 3)

Final rough out of vane profiles (Mod 4)
Finish machine ports (Mod 2)

Finish machine ports (Mod 1)

Finish machine ports (Mod 3)

Finish machine ports (Mod 4)

Shipping: LBNL-gun drill vendor (Mod 2)
Shipping: LBNL-gun drill vendor (Mod 1)
Shipping: LBNL-gun drill vendor (Mod 3)
Shipping: LBNL-gun drill vendor (Mod 4)

Gun drill cocling passages (Mod 2)

Gun drill cooling passages (Mod 1)

Gun drill cocling paszages (Mod 3)

Gun drill cocling passages (Mod 4)

Shipping: LBNL-e-beam weld vendor (Mod 2)
Shipping: LBNL-e-beam weld vendor (Mod 1)
Shipping: LBNL-e-beam weld vendor (Mod 3)
Shipping: LBNL-e-beam weld vendor (Mod 4)
E-beam plug weld cooling pazsage (Mod 2)
E-beam plug weld cooling passage (Mod 1)
E-beam plug weld cooling passage (Mod 3)
E-beam plug weld cooling passage (Mod 4)
Finish machine stainless joint plates {all modules)
Finizh machine vane guadrants (Med 2)
Finizsh machine vane guadrants (Med 1)
Finish machine vane guadrants (Med 3}
Finizh machine vane quadrants (Mod 4)
Machine fiducial surfaces (Mod 2)

Machine fiducial surfaces (Mod 1)

Machine fiducial surfaces (Mod 3)

Machine fiducial surfaces (Mod 4)

Machine braze wire grooves (Mod 2)

Marhine hraze wire nrnnwes (Mnd 1%
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Cutting machine down for 8 weeks.

Finished rough out of all vane profiles.
Modules 1&2 are gun drilled and on to welder.
Modules 3&4 are shipped to gun drill vendor.
Braze clamps complete.
Joint plates are spec’d and have bidders for assembly.
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Six Strut Support Structure

Lateral

Vertical

Lateral

.

Steve Virostek: RFQ Subcomponents
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”">|N PXIE RFQ Fabrication Readiness Review # Fermllab

LBNL - June 26-27, 2013




SNS RFQ Support Drawing
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Steve Virostek: RFQ Subcomponents

f.m m PXIE RFQ Fabrication Readiness Review # Fermilab

LBNL - June 26-27, 2013



Task Name

Dural

January

February March

[ pril

[May
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148 Milestone: Module 1 complete

145 Inspection & verification of modules (Mod 3)

150 Milestone: Module 3 complete

151 Inspection & verification of modules (Mod 4)

152 Milestone: Module 4 complete

153 + RFQ Subcomponents 26
184 - Performance Verification of RFQ Modules 27
195

196

197

198

199

200

201 Manual tuner material

202 Manual tuner fabrication 4
203 Vacuum blank-offs, material

204 Vacuum blank-offs, fab

205 Vacuum fittings

208 Misc water hoses & fittings

207 Cooling channel leak test and flow check 1
208 Madule vacuum leak check 4
209 = Full RFQ Assembly and LLRF Test 1
210 Azzembly of 4 modules on stand

211 Milestone: Full RFQ assembly complete

212 Installation of adjustable tuners

213 Installation of 2ensing loops

214 Assembly of bead pull apparatus

215 - Shipping and Installation/Commissioning Support q
216 Preparation for shipping

2T Shipping from LBNL to FNAL

218 Milestone: RFQ delivered to FHAL

219 Installation support from LBNL

220 Commigsioning support from LBNL L
221 Travel expenses 1
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Current, updated schedule shows
delivery in Feb 2015.
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162.5 MHz Power Coupler with DC Block
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Pre-drawing design review complete.
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First draft of input coupler drawings
is complete.

Would like to schedule final design
review with LBNL participation.
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Status of RF Power

 Two 75kW power amplifiers from Sigma Phi still

on schedule for December delivery.

RFQ circulators have arrived and have been
successfully tested up to 10kW. 10 kW circulator
for Argonne HWR tests failed its tests, so we sent

a 75kW circulator to Argonne until we have viable
10kW circulator.

Currently planning on calibrating HINS 325MHz
6” directional couplers for testing power
amplifiers. We hope to have money for
162.5MHz couplers later in the project.



Bead Pull System Block Diagram

Bead pull diagram

Vertical actuators
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Bead Pull Partial Assembly

XY positioner partial assembly

End linut switch

Horizontal (X) actuator
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Motor hardware, supports, and switches on order, due in December.
Should have system constructed and tested before Module 2 complete.




RFQ Cooling Channels

« PXIE RFQ is cooled via s
wall, corner and vane
water channels wall Channel

— Can be used for dynamic Channel
tuning of the RFQ

— Allow for different
channel temperatures

— Temperature difference

Vane Channel

must be reguiated to
o requency Shi verage
better than 0.1°C to Overall (kHz/°C) 2.8
1 Vane (kHz/°C) -16.7
keep RF dl’l.VG Wall (kHz/°C) 13.9
compensation below

1dB Sum of Vane and Wall (kHz/°C) -2.8
* Theoretical Shift (kHz/°C) -2.9
% Error 3.8%

.

A. Lambert: RFQ Cooling Schemes and Instrumentation

- A —
rﬂ% PXIE RFQ Fabrication Readiness Review # Fermllab

LBNL - June 26-27, 2013




RFQ Cooling Conclusions

» PXIE RFQ cooling requirements:
— Chiller 1: 38 kW @ 78 GPM
— Chiller 2: 65 kW @ 163 GPM

e |Instrumentation |
Water system designers aware of
— Pressure: 16 specifications.

Plan to have chiller system specified in time

— Temperatu re: 36 for FY15 purchase.
— Flow Rate: 28

— A A. Lambert: RFQ Cooling Schemes and Instrumentation " .
”F”/m\r"‘ PXIE RFQ Fabrication Readiness Review =2 Ferm“ab
LBNL - June 26-27, 2013



Temperature and Frequency Response

RFQ Cavity Temperature and Frequency Transient Response Ti
ime
Transient Vane-Tip Temperature ===== SSVane-Tip Temperature
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Laundry List of Tasks

Currently working on hazard and operational limit
analysis on each RFQ subcomponent; includes
analyzing x-ray shielding requirements.

Need to come up with documented commissioning
plans for subcomponents (i.e. bead pull, RF power
testing, input coupler test cavity).

Need to come up with comprehensive RF control
design, including water cooling design and limitations.

Need to come up with RF interlock system design.
NML design not compatible with CW operation.



