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Design Review Covers Remainder

of the Hg Delivery System Miaft Collahoration
(... the syringe pump is being procured)

Cutaway views of the
target system
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Design Approach - Two Design \)

Packages to Expedite Procureme (
Muar Collaboration

(1) Syringe Pump

— Syringe pump design replaced the
original centrifugal pump due to
the high pressure requirement for
the system to deliver a 20 m/s jet

— Two hydraulic cylinders drive a Hg
cylinder

— Stainless vs carbon steel cylinders

— Procurement underway at BNL
and the vendor has been chosen

(2) Target Delivery System

— Consists of primary and
secondary containments,
supports, sump tank,
Instruments, filtered vent,
supply line, laser optic windows,
and beam windows

— Procurement in November using
BNL procurement process
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What is the MERIT?

e The Hg Intense Target (MERIT) is part of the pr 69
principle experiment to investigate the interacti
proton beam, high magnetic field, and free-jet Hg target

Ffian

OAK RIDGE NATIONAL LABORATORY
U. S. DEPARTMENT OF ENERGY UT-BATTELLE

Final Design Review — MERIT Collab. Mtg. Oct. 17-19, 2005 &




Target Containment is Designed \P[
To Meet 1SO 2919 per CERN ng;w

1SO 2919 “Classification of Sealed Source

Performance” Table 2, Class 2
e Temperature: 40° C (20 minutes); 80° C (1 hour) (by analysis)

« External Pressure: 25 kPa absolute (60 psi) to atmospheric (for the
primary containment only, incl. quartz windows? — by analysis)

e Impact: 50 grams from 1 meter, or equivalent imparted energy
(P.C.-quartz windows — test?; S.C.-Lexan® panel and sleeve — test?)
e Vibration: 3 times 10 minutes, 25-500 Hz at 49 m/s?
(5 g, acceleration maximum amplitude) (n/a)
e Puncture: 1 gram from 1 meter, or equivalent imparted energy
(sleeve — test?)
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Design Approach (cont.) ﬁ}{’{
Ln 4 %Fﬁff’ﬂ'ﬁ

e Pump equipment and target delivery system are designeda
— Funding is provided for design, assembly, and testing

e Procure all hardware thru BNL (except for misc. items)

e Assemble equipment and test the system at ORNL/TTF

— Characterize operating parameters of the target equipment and the laser
diagnostic (pictures of Hg jet)

— Ship the target to MIT along with auxiliary equipment, and support base
structure

e Integrated system tests at MIT (w/ solenoid)

— Characterize operating parameters in the magnetic field environment
(pictures of Hg jet in high field)

— Fit up test of solenoid/target equipment on base support structure

— Ship back to ORNL — current recommendation by the ORNL
Transportation Group

— Ship to CERN along with all support equipment

e Beam-on-target tests at CERN
— Proof-of-principal tests in TT2A tunnel, store, decon, pack, and
— Ship mildly activated equipment plus Hg back to ORNL
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Target system must deliver a stable, % [
unconstrained jet of Hg in 1-atrmosphere o4 fpeteratan
into a 15 Tesla field

Regmts and Operating ConditionS'f;;

e 1-cm diameter jet at 20 m/s delivered every 30
minutes

e >]-sec steady state jet during the magnet peak field
e Full-beam interaction length is 30-cm

e 24 GeV, 1 MW proton beam, <20x10*? ppp

e Beam line is 120-cm (47.2") above the tunnel floor

e Up to 100 pulses for the CERN test, >500 operating
cycles for system testing

e The pump equipment operates in a range of 6000
Gauss to 300 Gauss (1 Tesla = 10* Gauss)
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!
Magnetic Field Profile ff}({
Mg

atfaboraiion

Parameters of Pulse Coil Precooled to 69 K and Energized at 600 V to 7200 A

e 15 Tesla peak field :
has a 1-sec flat top at o
t=95s -

Stray field profile \

Seconds

1e LN2 magnet operation
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!
Geometry of the Interaction Regioﬁ({

Muon Collaboraiion

Hg Jet Target
Baseline Configuration
15 Sept 2005

e 0.4° horizontal kick

e Jet to beam is 33 millirad
(1.89°); jet to magnetic axis
IS 100 millirad (5.73°)

e The PB crosses the jet
centerline at Z=0, which Is
also at 15 T in the center of
the solenoid

OAK RIDGE NATIONAL LABORATORY

U. S. DEPARTMENT OF ENERGY UT-BATTELLE
9

Final Design Review — MERIT Collab. Mtg. Oct. 17-19, 2005



!
Containment Schematic \[

Muon Collaboraiion

Fitered Double Window (2)
Single Window (2) ~ Ventilation

PBR==S8._ .~ WM,
Vacuum/Pressure /J = = 2\
Test Port N g '
\‘\ B \ U ey \
— == \ Solenoid
Sensors —- —=j==| |l..|—— Primary Containment Bore
Fiber Optic Bundle _H_ jﬁéf [ -—— Hg Vapor Monitor No. 1
) — Syri
Hydraulic Fluid Lmesﬁ pﬁmge — [] Hg Vapor Monitor No. 2
Solenoid Secondary
Bore Containment Secondary Containment
Hg Supply
: Tube
Primary
Containment Clearance Between
Cryostat and Containment
Nozzle Hg Target System
Sect. A-A Containment Boundaries
— T T (pts: Aug. 24, 2005)
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!
Operational Requirements (cont.) ﬁ%{(

Muar Collaboration

e Target system (wetted) materials shall be
stainless steel 316 or 304; other materials shall
be non-magnetic, i.e., the aluminum base support

o Gaskets/seals shall be non-reactive with Hg and
radiation tolerant to 10* rads (prelim. estim.)

e Nominal operating temperature of the Hg is 25°C

e Installation/alignment:

—target probe axis into solenoid bore, concentric
within £1.0 mm

— position target/solenoid assembly to beam line

within £0.5 mm (fiducials are to be located from the
solenoid)
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Project Schedule

e Assemble syringe
ump and target
ardware May 2006

e Target system tests
at ORNL Jul-Aug

2006

2006

e Beam-on-target
experiment at CERN
Mar-Apr 2007
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Integrated system
tests at MIT Sep-Oct

Muon Cotfeboration

Hg Target System Design-nTOFLL Start | Finish 2004 2009 2007
g Target Sy: 9 Date | Date  Jul Aug [Sept Oct Nov|Dec Jan Feb Mar Apr May|Jun Jul Aug [Sept Oct Nov Dec Jan Feb Mar | Apr May Jun Jul |Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun
v. 10, Oct.
Activities & Milestones at CERN Rev. 10. O by CERN Engineers
Modifications to Existing Power Supply 5/9/05 1030005 Notes N——t— and Techniclans
TestPower Supply 10/31/05 12126005 1. This schedule is based on testing s i
Install Cryo System Equipment & Dewar  10/31005 120006 at CERN in March, 2007 P —
nstall and Test Target & Solenoid in T2 1/1/07 | 1/28i07 2 Red diamonds indicate milestones or -
n estimated travel.
unnel
Commission Test Equipment at CERN (verlfy 1/29/07 | 2/25/07
operational capabiliy o total system) —
Beam On Experiment 202607 | 318107 =
Decommission - Phase | (remove 3110007 | 620007
targetisolenoid from beamline after 1 week of —
cooldown, store in TT2Afor several months)
Decommission - Phase Il dismantie 602107 | 9130007
equipment, remove Hg, ship target & Hg to o
ORNL)
Activities & Milestones at MIT Solenoid at MIT
Fabricate Solenoid 5/31/04 | 10/16/05
RAL Provide TestPlan & Valve Box Details | 8/1105 LY
RAL Deliver Valve Box o MIT 911105 &
Setup Solenoid System at MIT 10117105 1116105 hv
Magnet System TestatMT 1177105 | 12125105 A v
Prelim. Safety Review & Target TestPlan  10/18/05 10/20/05 y
Final Saety Review & Target Test Plan 202106 | 2123106 V'
Setup Target System atMIT 82106 91006 o | Inegated Systems
esting a
Integrated System Testat MIT /11006 | 10/8106 v
Ship Target System Back To ORNL 10/9/06 | 10129106 )
Ship Target System To CERN 11/6/06 | 12131106
Hg Target System - ORNL
ig Target System Other Collaboration Meetings
1. System Design Princeton CERN CERN To Be Scheduled As Required
1a. Engineering Coordination / 715004 | 711107 ——— 1
Collaboration Meetings 1115004 N — - T
3128005 Princeton AccAppOS
*
4129105 MIT
6127105
1017105
1b. Establish Interfaces & Obtain [T 7 R TP 7 S e ——,
Requirements
1. Neutronics Cales (BNL) 812104 | 8/31104 = (BNL)
1d. Develop Interface Dwgs 812104 | 9/30/04
1e. Design Hg Flow Loop System Title | Title Il Design
Design Review for Pump
Title | Design 111004 | 1/30005 Title I Design  Review Subsystem
21708 Title Il D
itle Il Design
Title Il Design 2121105 | 7110005 g L, Title Il Design Review for Target
811105 10/19/05 Loop, Deflector & Nozzle
71100
1017105
11, Develop Procurement Specification for 5123105 | 6/24/05
Pump Equipment- ORNL Funds For Pump
1g. Procurement (Bid & Award) for Pump  7/11/05 | 9/30/05 Procurement are
Equipment- BNL Available in FY05
1n. Fabricate Pump Equipment - Deliverto  10/19/05 | 2/16/06 Deliver Pump
ORNL (16 weeks fabrication) 2027106 e ¥@ Sysiem 0 ORNL
1i. Design Optical Diagnostics (BNL) 1011004 | 9125005 @ Deliver Diagnosic
413106 L System to ORNL
(BN /
1j. Design Target Windows (BNL) 912704 | 9718105 . | @ Deliver Windows
413106 ) to ORNL
1k NozzlelHg Deflector Tests (Princeton) 414105 | 1/29/06 ( ‘ ]
11, Develop Procurement Spec for Target  10/24/05 | 11/6/05 (Princeton)
Loop - ORNL v BN
m. Procurement (Bid & Award) for Target 1117105 | 2/5/06 Deliver Target
Loop - BNL Loop to ORNL
in. Fabrication 206/06 | 5/4106 —
518106
10. Target Control System Development 1177105 | 2/12/06 —
1p. Assemblyand Systems Test @ ORNL  5/8/06  8/6/06 —
1q. Ship Target Assemblyto MIT 8/14/06 | 8120106 @
2. Develop Prelim. Decommissioningand  2/1/05 | 12123105
Disposition Plan T
3. Develop Prelim. Shipping & nstallation | 312105 | 12/23/05 1
Plan for MIT and CERN T
4. Develop Prelim. System Test Plan & 3021005 12123105 I
Operations Plan Multiple Trips to CERN
5. Provide Support for the High-Pawer Tests 11007 | 9/30107
at CERN 122107 ® * o
2126107
4107
6/18/07

KT

Aug Sept Oct Nov Dec Jan Feb Mar

Apr Nay Jun | Jul Aug Sept
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§
Procurement Plan ﬁ%{(

Muar Collaboration

e Procurement will be handled thru BNL since
ORNL funding is limited to equipment
design, assembly, and testing
— Complete the Final Design Review — in process
— Update design — next week

— Write a fabrication specification that consists
primarily of Solid Works® drawings — two weeks

— Send specifications to BNL - before the end of
November

— Delivery of target system hardware including
support structure to ORNL - spring 2006
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!

Conclusions ﬁ%[(

Muar Collaboration

e Procurement for delivery has slipped ~ 1 month
— Not a problem; sufficient slack in schedule

e Syringe pump system contract awarded — BNL

e Delivery system procurement to BNL before the
end of November

e Target system is on schedule to meet April 2007
testing at CERN

OAK RIDGE NATIONAL LABORATORY

U. S. DEPARTMENT OF ENERGY UT-BATTELLE
14

Final Design Review — MERIT Collab. Mtg. Oct. 17-19, 2005



