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Two Types of Magnetic Focusing Horns

Pion Production Target (plus readout of target, vacuum pump)

Baffle to protect horn from beam accidents
Target Hall Radiation Shielding
Hot (Radioactive) Component Workcell and Hot Handling Procedures/Tooling
Shield Pile Recirculating Air Cooling System

Lifting fixtures, transportation carts, magnetic field probes, prototyping, test stand
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(plus recirculating air cooling, target, hot work cell, etc)

1 of three
27 ton support modules

m
|

1 of two focusing horns
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Temporary Stackup

of removed shielding
Steel from module middle
Concrete from over horn

/30 ton crane

[

?2” T Horn+Module in transit
N T 1]
B Stripline
y Concrete Cover
o —— “Carriage” - Module
Support Beams
———— Horn Shielding Module

Beam passageway (chase)
i1s 1.2mwide x 1.3 h1gh/

Horn

forced-air-cooled

\ Steel Shielding

\ Air Cooling Passage

Concrete Shielding



Hot Work Cell
for change-out of activated components ™ b

Director’s Review of
NuMI Installation
April 8,2003
Target Hall — Jim Hylen

Concrete shield
block walls ~

Motorized

steel door /

_______________

_____________

—)

£

N
= ¥

FAERANTARIS UTLAIEN

r
kd

EAST ELEVATICN

EAST WALL BROKEN AWAY

Component —

DETAIL “D*

3 134

4 )34

Railing,
platform

_ Stairs

. Lead glass
window

lifting table



. R Director’s Review of
Installation - Rails and cart N nsallaion
Target Hall — Jim Hylen

from drop shaft to target hall Pase

L asn'o- ! DIADTIV.OL
| 27-8" ROCK EXCAVATION |
4" MIN, —{ eSS I 4" MIN, CEVEL N THIS ARE \41~/-\I©iﬁ
TO WITHIN £ 1/4* 22'.0° SHAET ID g
13- 1347 r’—— i \ g
J S ‘ [
P ALIGNMENT LINE 5o | 5O 1o s |2 e o 5 .
Nb. B GR B0|FULLY e 1 z/58 | 7= —
GROUTED ROCK BOLTS z i’a -
N\ \ s guels o EW O renferco Ty §§ | ="
/ ANGTOR g:II'ENSIONS SR E | .
_\\\ \\\ s = ;f[ / ON ROCK BOUTS T —] g g8 we ’ e
0 e v e g S e —Z— ez & B i
—_— ] "*\w A / ;| 5] g 8 § ! L piEaT |
—\v o 1 N | ® ‘ [ s ]
| = — ; Ne— .
LINE EL. 648.00 —— — / ll' \\ ) r é‘ ! %
(E r;r{.ul\mEeM.JPIl:.\I:'SIEBEE'.:::!T:a / / AR "'—'u‘/k . ’d\_ O\
N = 3z i e | RIS ew Y
I | . e T —
X
—— 4" MIN. 3FR£10TCFIETE : SLAB \—'— REINF. CONC. LINTEL ‘ 34 172" x T2 1/4" =
WIFLASH COAT 53467 FOR FUTURE WALL OPENING IN WALL " -
SEE NOTE 4| . SHIELDING DOORS OPENING | FOR FUTURE *:5:'
§ | H.M. DOOR ) Z
— : .
lI\ s : jl__,_,..
(’.._- ;" I rd T RS AL )
GRT : S s
— o o ] g B0~ o \ 252 0" ) frzi_71'17‘1.'z
z 4ty b 31" & A / 1
= z Z \ Z Z
> o —zr Bl
o 55 - T L
= 1> . C-42 ACROSS PASSAGEWAY L 12" REINF. CONC.
L)) A SiEione e ore e L -
Py SN PRORED P B 5 BT B . WALL
SR W . Lay down temporary rails ot cart from access
; 1 MI"‘" / TARGET HORN
i - & b coreere shaft to under target hall crane coverage.
/ 41" s 100 3'-0° P01 ™r INV'ERT?;:? . .
L memweo . (Rails and cart exist at lab)

s ook oo >V . :
kv/\_,\ AZ Pull with electric fork truck.



Installation in pre-target and utility rooms — Diretor's Reviewor

NuMI Installation

proceeds in parallel with target hall Forget vl T Hiten
Page 7
except share drop-shaft
Drop-shaft from surface power supply RAW water
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Installation schedule: Resource loaded integrated with other target hall shaft users

Special constraints:
 Share target hall drop shaft with primary beam line, utility rooms, decay pipe systems
« We 1nstall rails under shaft, but some underground utility room equipment (horn power

supply, RAW skids, chiller for target pile air) easier with no-rails, so sequence
* Need survey network, and surveyors for some steps

Uncertainties:
* Air recirculation system design is not finalized yet, thus can’t plan installation in detail
* While blue block installation is repetitive and tested, much else is one-of-a-kind

that we have not practiced, and estimates are necessarily more uncertain

Installation related design work just not done yet:
 Design of transportation fixture for hot cell door

» Drawings of link between transportation cart and battery powered fork truck
» Drawings of basket to carry two shielding blocks down shaft simultaneously

Worry: Need names of floor manager, task managers, now to do more detailed planning !!
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Beneficial Occupancy of Target Hall
Power Supply, Water Skids
Temporary Rails In Place
Bulk Shielding Installation
Hot Cell Installation

Air Cooling System
Carriages

Modules, Target, Horns
Top Shielding

Hot Handling Practice
Commissioning

CD-4 Goals Accomplished

Jul-03

/3
|
(I
(-

Jan-04

Jul-04

Jan-05

Jul-05



Upstream Shaft Crane Usage
Pretarget + Target Hall + Utility Rooms
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Uniq Name Duration | Hoist Trips | Shifts/Day S
76011 Stage Pre-Target Magnet Stands 3d 26 1
73482 Relocate & Rig Horn PS Into PS Room 1d 3 1
75220 Install Transporter between Access Shaft & TH 11d 3 2
74259 Install Upstream 6' Conc Shield & Membrane Wall 21d 30 1
3336 Transport, Weld & Test Joint for Upstream Endcap 5d 2 1
74645 Install & Level Zero Layer 22d 12 1
548 Install Magnets in Pre-Target Resion 1034 16 1
73211 Install Blue Block Bulk Shielding s0d 569 2
74759 Install Downstream Shielding 1nd 65 2
74647 Install CCES Topout - Rigging zd 21 2
66961 Install Work Cell 28d 56 1
73663 Install T Block Fails & Permanent T Blocks 12d 20 1
2617 Install Target/Baffle Carriage 3d 4 1
74767 Install Horn | Carrtage 3d 4 1
75222 Crane horn 1 & module mto the worlscell 3d 2 1
73245 Install Blue Blocks over Chasze Downstream 9d 54 1
74758 Install Air Cooling Syst Equip - 2nd shaft 434 20 1
74768 Install Horn 2 Carriage 44 4 1
73246 Install H-Black Caovers & Seals Downstream 3d 35 1
75226 Crane horn 2 & module into the workeell 3d 2 1 §
76012 Rig & Stage Stripline into Target Hall 3d 4 1 E
75224 Crane targ, baffle & module mto the workcell 3d 2 1 §
287 Tech Install for Primary Beam Pre-Target Vacuum Syst 5d 3 1
73248 Inst T-Blocks & H-Block Covers at Hornl, Horn 2 & Baffle/Targ 45d 69 2




Target Hall -WBS 112

Installation schedule (15 part)
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Unig Name Start | Duration 23?14 [ Nov [ Dec [ Jan [Feb [ Mar [ Apr [May [ Jun | Jul [ Aug [ Sep zggts [ Nov | Dec [ Jan | Feb [ Mar
73207 | Begin Installation of Target Hall Bulk Shielding 10/30/03 0d
8256 | Beneficial Occupancy of UG Target Area/Target Service Bldg 10/30/03 0d
73320 | Prep Purch Req to Set Carriage Pads on Concrete 131403 Id |_.
75220 | Install Transporter between Access Shaft & TH 11724103 11d !:_
73325 | Sub PO to Set Carriage Pads on Concrete 12/10/03 Id b
74259 | Install Upstream 6" Conc Shield & Membrane Wall 12111403 214 H
74645 | Install & Level Zero Layer 1211403 224d K
73211 | Install Blue Block Bulk Shielding 1/16/04 s50d i
74260 | Install Aluminum Air Block Sheet 1/16/04 60 d {
74759 | Install Downstream Shielding 326/04 1d
74647 | Install CCSS Topout - Rigging 4/12/04 8d
74648 | Install CCSS Topout - Tech Prep 4/12/04 8d
66961 | Install Work Cell 4/22/04 28d 1
73316 | Survey for Carriage Pads & Thlock Rails 4/28/04 3d
4968 | Eng Oversight of Carriage Install 53704 80d Il
2618 | Install & Align Carriage Pads on Concrete 5/3/04 4d
73663 | Install T Block Rails & Permanent T Blocks 57104 12d
73154 | Targ Pile Carriage Pads on Concrete Install Compl 5/24/04 0d
2617 | Install Target/Baffle Carriage 5/25/04 3d
74767 | Install Hom | Carriage 5/28/04 3d
75222 | Crane horn | & module into the workeell 62104 3d &
73245 | Install Blue Blocks over Chase Downstream 6/2/04 9d E :]-
74758 | Install Air Cooling Syst Equip - 2nd shift 62104 43d [
74768 | Install Hom 2 Carriage 6/3/04 4d il
75223 | Attach horn 1 to module in workcell 67704 4d
74839 | Align & Anchor Carriage for Baffle/Target 6/9/04 3d
74100 | Align & Anchor Carriage for Horn | 6/14/04 3d
73246 | Install H-Block Covers & Seals Downstream 6/15/04 8d 1
74101 | Align & Anchor Carriage for Horn 2 6/17/04 3d E:I
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2004 2005
Unig Name Start Duration | Oct [ Nov | Dec [ Jan | Feb [Mar [ Apr [May [ Jun | Jul [ Aug [ Sep [ Oct [ Nov [ Dec | Jan [ Feb | Mar
2600 | Inst Horn | & Mod Assy in Chase 6/22/04 10d
4930 | Compl Placement of Horn 1 Assy into Target Station 604 od
75226 | Crane horn 2 & module into the workcell T4 3d
2603 | Pre-C ission Horn 1 Positi Drives & Readbacks 704 20d
75227 | Attach hom 2 to module in workcell 12004 4d
2601 | Inst Hom 2 & Mod Assy in Chase TN6/04 Td
4931 | Compl Placement of Horn 2 Assy into Target Station T26/04 0d J
75224 | Crane targ, baffle & module into the workeell 127104 3d
75225 | Auach target & baffle carrier to module in workcell T130/04 4d
74769 | Commission Blowers 8/3/04 Id )
2597 | Inst of Target/Baffle Module in Beamline Chase BISA04 15d
27954 | Complete Install of Of | Target w/ 8/25/04 0d 1
73155 | Target & Horn Installation Complete B/25/04 0d 1
73248 | Inst T-Blocks & H-Block Covers at Hornl, Horn 2 & Baffle/Targ B26/04 45d
75163 | Cross Hair System Installation 8/26/04 10d QE]— “
2522 | Pre-Commission O 1 Target & Modul 8126/04 10d L"}
4937 | Shielding Installation Complete (Pre-Hot Handling) 10/28/04 0d w
4966 | Eng Oversight of Pulse Test Comm of Hom Syst (No Beam) 10/29/04 1d =
2606 | Pulse Test Commissioning Horn System (No Beam) 10/29/04 11d E
74773 | Test Air Cooling System 10/29/04 194 ]
4933 | Pulse & Pre-Commission Horn System Complete 1111204 0d
74649 | Hot Handling Practice in Target Hall L1/15/04 25d EI
73511 | Commission Technical C 1/19/05 284d i
8264 | CD-4 Begin Operations 2/25105 0d %

Note: Installation tasks from other WBSs are in MSProject schedule, but not shown above
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(May delay horn power supply move; test horns in MI8 longer)

2004
Unig Description Start | Finish | Duration | Budget | 5 | O [N [ D | J [F [ M [ & [M [J[J[a

73482  |Relocate & Rig Hom PS Into PS Foom A QU303 QU003 1d $8,765
74260 InstallTerminate Flixon Cables in Mewr sm4a A590i04 20d $903

Construction
3220 Test PS5 in US5E & Power Supply Foom 030004 S04 344 $20,072
£33 Terminate P5 Cables to the Pre-Target & Carrier Aizi04 41304 4d $8,505

Tunnel
73471  |Rig Transmission Line into PS Foom & TH iR 13004 3d $&,765
74815  |Install Stripline in Target Hall i1 Si1ing 20d $41,399
3325 Tenvinate Stripline to Hom Power Supply Sn2m4 SHEIN4 5d $3,431 @
27656 Power Test of TH Corventional P5 & hWagnets Tiging 904 4d $4,529 §
50 Terminate Stripline to Homs Tiame T2304 &d 5147
065 Pre-Cormissioning of Hom P35 {in Power Supply | 72804 21704 15d $3,201

Boom)
3210 Checkout of Stripline TIZEMN T20i04 24 $1,372

Since power supplies for pre-target magnets are above ground,

underground effort is fairly modest
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of shielding blocks :

10% of the Target
Pile Shielding Blocks
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10| Task Name ||:)w|m| mumim_lm_]_n_l_wlsu@]mIMIwIso‘m:mwlu
T [Load ruck with 2 blocks at rail head, o NuMi TSB hardstand, mtum to rail head 60 mins 1
1 !
ER
fvaebkmlsllI'r\:n'nhaldsbandi’ﬂnl#l)hn!lTSB\\dIhfonldll 15 mins e oh
TMM!ZPMMWNMWWITSBMH‘IWH 15mins 4 i
& |Move block #3 from hardstand into NuM| TSB with foridift 15mins 5 '__—E
ES
| & |Initial condition: Basket #2 waiting to be brought up the shaft Odays
9 |SC1 Load block #1 into basket #1 with OH crane (Starting point) Smins 4
10 15C2 Lower basket #1 from lop of shaft lo crane control transfer point 9mins @
11 |SC3 Transler crane control from lop to bottom 2mina 10
| 12 |SC4 Lower baskel #1 from crane control transfer point onlo lransporter at botiom of shalt 2mins 11
13 15C5 Unhook basket #1 and move crane over baskel #2 25mins 12
14 |SC5 & SCE Connect hook lo basket #2 and raise it to crane control transter point 4.5 mins 13
15 [SCT Transler crane conlrol from bottom to top 2mins
SC8 Raise basket #2 from control transfer point to top of shaft 9mins 15 |
SC1 Load block #2 inlo basket #2 with OH crane Smins 165 ] i
SC2 Lower basket #2 from top of shalt lo crane control transfer point O mins 17 Green £rew idle
Top side crew idle wailing for transporter o retum lo the access shalt 37 mins 18 £
SC3 Transfer crane control from top lo botiom 2mins 29
SC4 Lower basket #2 from crane control lransler point onlo transporter at boltom of shaft 2mins 20
SC5 Unhook basket #2 and move crane over baskat #1 25mins 21
SC5 & SC6 Connect hook to basket #1 and raise It to crane conlrol ransfer point 45mins 2
SC7 Transfer crane conlrol from bottem Io lop 2mins 23
SC8 Raise basket #1 from conltrol transfer point to top of shaft 9mins 2419
SC1 Load block #3 into basket #1 with OH crane (Back to starting point 1D 9) Smins 825

B4 Pull basket #1 from shaft to target hall (70 feet at 10 feset/min.) 7Tmins 15
BS Basket #1 idle in target hall while block #1 is ifted with the target hall crane 33mins 27
B6 Pull basket #1 back to the shaft (70 feet at 10 leet/minute) 7T mins 28,38
B4 Pull basket #2 from shaft to target hall (70 feet at 10 feet/minute) Tming 24
BS Basket #2 idle in target hall while block #2 is lifted with the targe! hall crane 33 mins 3
B& Pull basket #2 back to the shall (70 leet at 10 ) [Back to initial dition 1D 8] Tming 3140
TC4 Lift block #1 from basket #1 with target hall crane 3mins 27
TCS Move crane to install position dmins =
TC1 Install block #1 with target hall crane 24 mins
TC3 Move crane back to upstream end of target hall dmins ¥
TC4 Lint block #2 from baskel #2 with target hall crane 3ming 0.3
TC5 Move crane lo install position 3mins 7
TC1 Install block #2 with targel hall crane 25mins 38
TC3 Move crane back lo upstream end of targel hall 3mins

CCECCECEECEEECCEECECEEEE




The heaviest objects
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Lifting Fixture for Modules: N o
LO ad Te St Target I';?;l;e— f;;m Hylen

Try load from middle pick Then try load with center of gravity near end

S ¥ . =

= - !"| I -

Lifting fixture with
adjustment for
diff. C.0.G.

passes test.

Status: done.
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Have built and tested lifting fixture — wamsaion

April 8, 2003

for “T-block’ top shielding e e te

* Built a T-block (inserts in module, but rests on shield walls).
« validate design

« cost estimate
« test remote
handling




Horn Operational Power Supply
- have lifted it from one I-beam down center of unit -
will be moved as single unit to power supply room
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since December Review? Page 21

* Test done with transportation cart side coupled to tugger

* Located fork truck to haul transportation cart

 Acquisition of steel for shielding has been completed — over 7,000 tons
(now being cut up and welded — MAB through July)

« Component acquisition proceeding
(horns, target, baffle, positioning modules, carriages,
work cell lift table, instrumentation, remote power clamp, etc.)

Still lots and lots and lots to do —
final drawings of upstream shield wall, module assembly stand,
assembly drawings of target/baffle carrier, horn water tank, etc.
but are on a schedule which we can maintain, with float before installation
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Things we are working on to reduce installation time:

* Are trying to get some of the surveyor work done before beneficial occupancy -
several weeks are in current schedule for setting up survey network and measuring
target hall floor

* Plan to design basket which will carry two shielding blocks down the shaft at one
time — modest expense on baskets should improve installation time

Very reluctant to go to double shift for remaining single shift activities:

* Transportation and hook-up of horns and target are kept to single shift so that

only our trained techs who have practiced at MI8 will be involved. Same for hot
handling practice. However, some overtime (Saturdays) may well make sense.
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MI-8 tech crew has been / must be protected from other lab shutdown activities:

* Need them to finish assembly of horns, modules, hot cell equipment — they will
also do 1nstallation of these items — they will be busy until Nov 2004

MAB tech crew is not protected

* Plan for them to finish all cutting, welding, assembly of special shielding pieces
before summer ’03 shutdown. There is still substantial time after the summer
shutdown before the remaining pieces are needed, in case time estimate is low.
But we do still need significant effort from this group.

Most importantly we need floor manager / task manager now:
» Hard stand areas? Pre-staging? Obtain quote for installing upstream shielding

wall? Trucking shielding from rail-head? In general, next level of detailed
planning.
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Transportation system between o
Target Hall — Jim Hylen
shaft and target hall e

Test of side hitch concept for moving cart Fork truck and charger reserved



Shielding steel being flame cut at
railhead, assembled/welded at MAB
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Shielding steel has arrived —
yet to acquire concrete blocks
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Water cooled
graphite core

Encased in
vacuum / helium can
with beryllium windows

~ 4 kW beam power
deposited in target
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Horn 1 welded,
nearly ready for assembly

Horn 2 assembled,
will be ready to test in about a month
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Remote stripline clamp NI sl

April 8, 2003
Target Hall — Jim Hylen

prototype test Page 29

370,000 horn pulses
taken so far
at 200,000 Amps

Hook and unhook horn from power stripline remotely in radiation area



Schedule for Major Beam Components

- note completion is after beneficial occupancy
but still with float before installation
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Baffle Fabrication (IHEP)

Target Fabrication (IHEP)

Fabricate Target/Baffle M odule
Assemble Target/Baffle M odule
Fabricate Target/Baffle Carrier
Assemble Baffle/Target Carrier
Assemble Baffle/Target on M odule
Install Target / M odule in Target Hall
Horn 1 Fabrication

Tech Assembly of Horn 1

Horn 1 Operational Testing in Test Stand
Horn 1 Module Fabrication

Assemble Horn 1 M odule

Final Assembly of Horn 1 on M odule
Install Horn 1 / Module in Target Hall
Tech Assembly of Horn 2

Horn 2 Operational Testing in Test Stand
Fabricate Horn 2 M odule

Assemble Horn 2 M odule

Final Assembly of Horn 2 on M odule
Install Horn 2 / M odule in Target Hall

Jan-03

l Beneficial

occupancy

128 work days free slack

|

v 45 work days free slack

_—— <

Jan-04
Blue: in one of two module assembly stands

Red: Installation in target hall

Jan-05
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