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DC Gun Conditioning

» Water pump fault prevented power supply test e e s tosing osmoses

Hon How 21 2016

Gun HYPS

» Also some issues with controls wiring
r
Today
« Water group to repair water system
 Fix wiring issues e . e

time of day

o Beg I n P S test ag ai n —_ Swee p tu n n el at 4: 15 p m e lscslogn.bvpstvoltagell  —+— lscsl-gunhvpsicurrenti

Tomorrow
« Remove SF6 — install DC gun to HV resistor if time allows

Monday
e Install DC gun to HV resistor if time allows
e Start DC gun conditioning — sweep tunnel at 4:15 pm
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Cost and Schedule Review 11/16/2016

Production/Fabrication/Installation schedules complete
Final Review before sending to DOE

 Complete update of schedule underway now.
a) Complete to end of project
b) Completed Sept 28, meeting with system leaders
c) Preliminary discussion with G. Capps
d) Send to DOE (G. Capps) for review October 21

» Update cost estimate to complete.
a) Calculate earned value on procurements to date
b) Identify cost overruns and determine contingency needs
c) Goal to complete October 15, Update Risk List
d) Send to DOE November 1
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Critical Dates

« DC Gun conditioning at Cornell underway 10/3/16

« DC Gun Arrival at BNL 10/18/16

 LEReC Cost and Schedule update 10/3/2016

 DC Gun conditioning underway 4+42/46 11/16/16-11/22/16
 DOE Review 11/16/2016

DOE Review Photograph Wishlist — 11/17/2016

a. DC Gun installed, conditioning

b. DC Gun line stands and beam dump installed

c. 45° magnet, solenoids, quads, halo monitor, LE profile monitor
d—Cathode-transfer-system-inplace

e. Laser optics tables installed in tunnel, 1002F back in place
f. 1002D: Power Supplies and Diagnostic Electronics installed

g. Cable trays Installed, puting-cables
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DC Gun

» Conditioned for operations 12/29/16

DC Gun

» Naw amd Improved! !: alectro-polished & vacmm fired chambsr,
ramonred Dmar getbers, improved cateods conductive coolng &
cateods mounting & adustwmant mechanim mirror polished cathods
puck, ASME cods EF§ chambers, balanced cocling fam

» GNL Prossars 2nd Cryogenic Safety Committes, chack-off complats

» CAD Accelarator System Safety Committes review complate

CAD Techwical, Ergincaring, and Phyzics support at Comall durimg

coaditioning set-up, comditicaing, and pack and ship.

DC Gun

DC pon kand deBvered by Earl Smolimski 10182006

» Aszembled and leak checked im SCEF Cleas room 10724718

» Shipped to EHIC 02-00, clesn room survey check, leak check 1172716

» Bake-out, power supply sssembly, aad preparsed for conditioning 11/198/16

DC Gun

S T |

LA |

12

DC Gun Power Supply

= DIuliplier assembled in boilding 922 and connected to inverter rack

= Dlultiplier was run up to 23KV in air in 922

= Inverter rack paris list developed for operational spara.

= Mew rack being wired for FHIC operations for relizble 24/7 operations.
Comell rack will be an operational spare. Top domes mirror polished.

= Water prassure test of multiplier heat exchanger (in 3F6 tank) completed.
BMWL PC55 commiftes action jtem.




Cathodes and beam line

Cathode Factory R&D Tasks and 5tatus

Dewvelop Recipe for Na;K2D cathode:

= Wa-K-50 cathodes aith 2-4% QF produced with dspenser sources. Mo dagradation of QF upon
healng 10 80 G = 10 C abowe expasied iemp. from simulaion. Sulk 3kall metal will be Insered
In effusion call In 3 Tew wesiks,

Bﬁnlm Fabricate and Taet RED Vacuum Chambaer:

Soran ritride hester pisten Esamibied, 185tad WiN pUCK, Uk temperature callbvated agEinst
the piztan temp,
«  Pugk transtared batwaan sactians

«  RiEACperstionz
«  Effusian call assembly sucressiully tosted with fube fumEos.
« WO bakdng chamber ks In 104 Tom rangs

15

Cathode Transport & Insertion
= Shippinz from cathode factory to the DT gun.

Cathode Transport & Insertion

Estimated conzumpdion of 1 per day.
* Molybdenum cathode: batter beat trapsfer & mech tranzfer.

16

« Unique cathode transport system,
should review design with other
laboratories

e Tight schedule for installation,
resource (staff) availability



Beam Line Components

 Tight schedule for installation, resource (staff) availability
 Late parts delivery — expedite delivery

Gun to Booster Cavity Transport Line

3 in m2gnatic measurement, Correctors in
fabrication.

» Wew BFA's + clearing alectrodes and BF Phasze in house.

» Vandor delays for custom vacmum chambers, delivery late
November.

» Azzembly of support stand and remote solsnoid positioning
nzar complete.

= Mirrors, vacnam drives, vacuum pamps & gauges in hand

Low Energy slsctron Coolng £ ames

Pt

19

Ferrmmmans 1254

LEReC DC Power Supplies

» All DC supplies from ERL have been extracted and mstalled in 1002D.
* The DC zun test beam line are all mnstalled m 10020

» IP addresses assizned for DC gun test power supplies.

» Fack power 1z mnstalled and connected to circust breaker panal for the
zun test power supplies.

+ DC magnet cable and mterlock cables on site for DT zun test power
supplies, awaiting cable fray completion.

+ Magnet intarlock mterface boxes are baing built.

+ MPS current sensor boxes are butlt and bemg tested.

a7

DC Gun Test Transport Line Section 1

* Dizzign complets all components for wanspormn line
= All dipole, gquadrupale, and soleneid masznsts ready for metallatio
* Stands complete and installed
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Transport Line and Beam Dump Line (2017)

= 704 MHz cavity installed 2Q17, 8 MHz cavity aszembled and tested, installad 4017

» Hizh field transport :olenoids {2) ordered + from ERL =olenoids

» Low fizld selenoids (8) FFQ beins preparad.

* 1{* mazmet DC magnsts (2} in hand

» 107 AC maznet laminated maznert (1) o be desimned & procured

» Bellows, lon pump crozses, jon pumps, and valves ardered in 2016

* EFL beam dump modified owter ;lue :I.1.L-r r&lo..ntet for aisls n-:r.=5-..
equipment protection lead sh

* EPM's in hand

o8
-
_...-"

it

Low Energy alectron Cooling
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1802 Magnet PS Rack. Testing in progress

sk

L

* Powsr Supply operational
Stability completed:
temperaturs stability testing
el

Temparatur: vanatiors limits
TED for the thermoelactric
cooler.

Interlock iz being mstalled o
pravent damags to the PE and
regulater for thermoslaciric
unit faults.

The loop ha: besn modelzd in
circuit prozram to detemmins
the proper compsnsation for
maseet meanmremant in 902,

AC comparman

Hebrigize far sigsie
eapabeny

OE power 3upahy

Fzwar Supoy
Irmtnce {5 me
Faga n
Tamgaraiore
Camiezims Sezian

Ewemizim Comirsd
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Cryogenic Systems
» On time component delivery, resource (staff) availability

2016 Cryogenic System Commissioning for CeC

Shared equipment with Cel PoP

* Halium tap, retum He comprassor, crvagenic controls operational during
Cel beamline commizsioning — 2015 and 2014,

* 2K He bath warnm vacuum pumps and Helinm retumn heater operational
with CeC T04 cavity - 2014, —
|.
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Low Energy electron Coollng
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Booster Cavity Cryogenic Piping & Instrument. Diagram

sy

2017 Booster Cavity & Cryogenic Layout

\darm Fiping
A0k, 1 A # A refum
Faturm Hester

LiHe: Eub-pooker

on a Flatform

5K Interrent |

Retum Hesters J
iy } 1

OC Gun

2K vapor Hellum Retum

+ Wl Tiranster Lins T vmew
Retum

Hester Ekid

T Wlermn
| WECLIST SUTES

Lipdered: Coober 15, 2015
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2017 Booster Cavity Cryogenic Systems
Crvogenic mechanical hardware status:
= Orders placed for crvogenic transfer linss, Vendor started desizm
= 1E4E heat exchanzer: being fabricatad
= 5K imtsrcept keatsr VI asssmblies: Te ba releazed for quotation

Wam piping systam- layout complete and modeled, large ayogenic valves ordered.
pips stres: analysis undsrway

Controls Electrical Tnstrumentation System Status:

= Additienal 10 cards erdsvad; Cables ordersd, rack componsnts orderad, cryogsmnic
temperatrs sensors electranics and 3C level probs elactronics in-howse

. -Ientar comirel centers ardered [ 20KV and 5x 3¥ intercept retum heaters)

[ atm, 20 KW haater elament ardered, JE intercept return heatars ordar to be placed

= I list completed. Lima diagrams to be completed

= Coptrol logic defimition enginssring decumant completad

= Orp=rator soreens and PLC programming to be started

ERHANER Low Energy Hnm Cooling Ed: -hn:: Nerrmmime AR, 350



Site support

« Significant progress for site modifications

* Need to complete laser transport, cable tray, work platform, RF PA
and waveguide/coax installation

Site Modifications and Preparation (AIF) €9 RHIC Tunnel

= Tunnal modifications well underway: power, wesr, —— » Pemecracion: complers, cable ey inscalledion ondermay
uklnﬂ}',]lmﬁnrlmwbﬁpcctmdﬁ_’m t@ » Power & ACS divconnects imctallad for DC Gan
L1 * Penecracion: and shielding for laser and cosx complese

= 10025 Powee supphy building modificatinns asd | f-_-?:‘l |
istallxtion for BF powsr sappliss. . i
= 10020 remecatiom: HVAC, power upgrads, and tmay.

= 1002F Lasar buildisg +iration mitigsticn complets, H - -
HVAC upgrads udevey. ! ; 5| '
v ==l 8
e ]
b’ A3
e 4 ‘:
]

v Lazer eahle blocks inscalled
» Work Plasformy Cleanroons inzralletion

1850

dlllli"‘

31 32

10028 10020 1002F
* 1002D power amd cable tray invtallarion complece

* New Foof. imterior renoveted, AC divribution pgraded
» Rack imstallacions complete & powered
» Fiber-apiic cosmmumications operatonal

* Lazar buildine back in place
* Elactrica] work comeplete, chillers movad to outar |

| & 1'“- -1,-=mr—<~:-g Do e



Other Systems

Laser system installation and operation preparation: (Zhi)

A lot of progress has been made with the laser system.

* Issues with vibrations of the building have been addressed.

* The drive laser system has advanced significantly since the last review. The
laser proper is meeting most of its operational goals.

« Simulations laser time jitter onto the electron beam momentum spread have
been carried out and showed the appropriateness of the specifications.

RF (Kevin Smith)

 The RF/SRF presentation detailed a lot of work to be done, & same group
also responsible for the RF systems for the CeC.

* The more similar the RF and SRF solutions for CeC and LEReC, the better.

* There are questions about phase locking with the RHIC RF.

 The LEReC gun and (SRF) booster will be operating under challenging
conditions in terms of beam average current and power.

BROOKHIVEN
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Other Systems

Diagnostic Line (Kevin Smith)

 The LEReC longitudinal diagnostic beamline is a unique instrument, and properly
utilizing it will be essential to the success of the LEReC system.

* The engineering designs of the extraction and diagnostics beam line still require
iteration with physicists. Closing the loop quickly on the remaining open questions is
necessary to be ready for installation (Summer 2017).

MPS (Sergei Seletsky)

» The presentation on the Machine Protection System was thorough, well-thought out,
and generally rather complete. The conclusion was that the system needs to
respond in less than 20 usec. An external review is planned.

» Response times should be allocated for the three different MPS activities: detecting
an input; evaluating the response; and stopping the beam. Without this, none of the
people responsible for the three activities has a clear goal, and the total time may
exceed the specification.

DC Gun Commissioning (Alexei)

 The DC Gun test plan presented gave a list of parameters that should be
demonstrated, rather than a plan.
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DRAFT CLOSEOUT BULLETS: Progress Review of the Low Energy RHIC electron Cooling
(LEReC) Accelerator Improvement Project (AIP) Progress Review
November 16-17, 2016

Significance and Merit

Findings:

e The 2015 Nuclear Science Advisory Committee (NSAC) Long Range Plan for Nuclear
Science states one of the major goals for the field of Heavy Ion physics 1s to “Map the phase
diagram of QCD with experiments planned at RHIC.”

e This is to be carried out through the Beam Energy Scan II.

e The Low Energy RHIC electron Cooling (LEReC) Accelerator Improvement Project (AIP) 1s
designed to provide the luminosities needed to collect data on Au-Au collisions at the lowest
energies needed to execute the Beam Energy Scan IT at RHIC.

Comments:
e The LEReC project remains a project of high scientific merit and significance.

Recommendations:
e None
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Technical Status

12 Findings

* Mostly good comments on progress and studies (laser, diagnostic line, vibrations,
DC gun systems,

« Concern about cathode system, DC gun commissioning plan, laser system reliability
testing,

21 Comments

e Concerns about: 2016 shutdown schedule completion, 2017 design specifications,
beam-beam effects, cathode ferris wheel, 2017 commissioning plans and luminosity
goals, multiple operating mods for MPS, back stream electrons,

» A draft Commissioning Plan to reach the project KPPs with a similar level of detail
to the updated Gun Test Plan should be prepared for the next Review.

3 Recommendations

« Perform long-duration (multiple day) operational tests of the drive laser as soon as
possible, prior to beam tests.

* Prepare a document describing the planned conduct of experiments for the gun test.

* Prepare a draft LEReC commissioning plan, including tasks, milestones, and
estimated time to complete by the next review.
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Budget and Schedule

11 Findings:
» Basically on budget and schedule, still need contingency for risk items, schedule in
good shape, need more resource loading.

* The project has little float on the activities for the current shutdown, and in some
cases has zero float.

* Float contingency for 2018 shutdown & completion milestones appear reasonable.
* Need to resource load schedule for remaining design & installation
« Update the risk register

17 Comments:
« WBS and schedule scored well, organized, complete, and up to date.
« Critical off project work is in the schedule

Recommendations:
» Report on the level of resource loading (estimate to complete) at the next review.

» Project should update the Risk Register to reflect the latest information and submit
to NP by January 15, 2017.
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Management and ES&H

10 Findings:
A large amount of progress since the last Review, both in the physics area and,
more visibly, in the amount of equipment already installed.

* The project is pushing hard on the installation of the gun and diagnostic beamline to
enable early testing of the gun.

8 Comments:

 The Recommendations from the last review were addressed thoroughly and
thoughtfully.

* The Panel was assured that C-AD would continue to make the necessary workforce
available to keep the project on track.

Recommendations:
* None
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» As expected at this stage of the project, there is no apparent
showstopper for realizing the KPPs; however, there is still a lot to do
to deliver on the luminosity increase promises. It would be beneficial
to start looking at the amount of beam time that is needed in FY
2019 to ensure a successful physics run in FY 2020. As a point of
reference, it took ~2 years for Fermilab’s electron cooler to go from
cooling demonstration to peak cooling performance and stable
continuous operation.

A draft Commissioning Plan to reach the project KPPs with a similar
level of detall to the updated Gun Test Plan should be prepared for
the next Review. In addition, an overview of the proposed process to
reach the ultimate performance parameters (UPPs) should be
Included. This need not be a final product, but should provide
sufficient detail as to allow DOE to understand the LEReC project’s
identified experimental dependencies and estimated time
requirements for conducting the commissioning during the run in FY
2019 and a less developed first look at the FY 2020 run.
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LEReC Timeline

FY2017 (15t QTR) RHIC shutdown 2 :
v DC gun delivery/re-assembly BNL cleanroom

DC gun installation at IP 02:00, conditioning
DC gun to Booster cavity transport installation

Transport line (DC gun diagnostic line) component installation:
diagnostics (BPM, PM, DCCT, ICT, Halo M, Slits, FCT), vacuum,
magnets, PS, .. .,

Cathode Systems

Cable tray, water cooling, work platform installations

2.1 GHz and 704 MHz cavity installation

Booster cavity modification and testing (continues)

Diagnostic line design

High Power Beam dump line design

Cooling section 180° spectrometer magnet design and procurement

Cooling section magnetic shielding testing and procurement
BROOKHIAEN

NATIONAL LABORATORY ;f Office of
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LEReC Timeline

FY2017 (29, 39 QTR’s — RHIC run 17):

DC Gun and beamline, Cathode Systems, 2.1 GHz cavity, and 704 MHz
cavity commissioning

Booster cavity testing (continues)

Diagnostic line design, procurement/fabrication

High Power Beam dump line design, procurement/fabrication

Cooling section: 180 magnet system assembly and measurement,
magnetic shielding testing and procurement, corrector magnets

Cable tray, water cooling, work platform modifications/installations

FY2017 (4" QTR) & FY 2018 (15t & 2"4 QTR'’S)

Complete component installations: SCRF booster cavity & cryogenics,
transport beam line, diagnostic line, cooling section (180° spectrometer,
diagnostics, magnetic shielding, multipole correctors), beam dump &
transport line.
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Cathode

Insertion

DC e- Gun
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