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Navigating the FRIB Building
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Cross-Section Along Tunnel
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Navigating the FRIB Building
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Technical Systems: 15t Floor (16xx)
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Basement (B6xx)

Vertical Pre- + Service Building:
Separator | — * No basement level — earth backfill
| over linac tunnel for shielding
NCU GLS and » Penetrations for cable chases and
filter bank low-energy beam transport (LEBT)
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Remote Handling * Remote Handling
gallery « Target Hall access
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Sub-Basement (SB6xx)

Vgretgcjr'af;f' - Accelerator beamline and target
|  level
NCU Hydrogen + Service Building:
Recombiner « Linac tunnel (SB608) and support
— | spaces
NCU Pump  Target Building:
Room - Linac tunnel; target
« NCU: Pump room and hydrogen
Waste Transfer recombiner for target cooling water
Gallery « Waste transfer gallery
Target Hall | e - e
T R
' {élawwﬁ“*ﬁw*ﬂcﬂjm::m B e e e e s “"’ﬁ"é‘j:L
Linac Tunnel
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Sub-Sub-Basement (SSB6xx)

Vertical Pre-
Separator

NCU Tank
Room

Target Hall

» Bottom level of Target Building:
« Beam dump and wedge
» First pre-separator elements
« NCU tank/filter room for target
cooling water — can contain the
entire volume if needed

* Deepest part of FRIB

@ Facility for Rare Isotope Beams
¢ U.S. Department of Energy Office of Science
w Colin Morton, Background Information for Operators, Slide 8

Michigan State University



Utilities: 15t Floor (16xx)
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* West tunnel HVAC ]
* Tunnel low-level liquid waste (LLLW)

tank (from tunnel sump pumps)
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2"d Floor (26xx)

UPPER LEVEL COVERED WITH CONCRETE SLABS — STORAGE FOR RADIOACTIVE EQUIPMENT
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* Cryo Control Room )
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» Cryo plant process water * Rack room HVAC
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3rd Floor (36xx)

Mechanical
Electrical
Network (Controls/IT/IPF)

3604
* lon source cooling skids
* Front end area HVAC
« East tunnel HVAC
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Navigating the FRIB Beamline

* Naming conventions:

« Slot names follow the FRIB Naming System (FRIB-T10500-PR-000001) and
are recorded in the Naming Database (hitps://controls.frib.msu.edu/names/)

* Names have the following format:

Minimum shown on documentation

A
s \
1 i 3 ] |\ J
T Y Y
System_Subsystem Device Signal Name

* For slots along the linac:
» SSSS (System): Linac segment
» BBBB (Subsystem): Beamline section; may not be required
» DDDD: Device type

» QI (“Qualifier”): One of Dxxx for decimeter location on the beamline, N for a
controls identifier, or C for a Cryogenics controls identifier
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https://portal.frib.msu.edu/sites/dcc/pages/dcclink.aspx?WBS=T10500&Sub=PR&SN=000001
https://controls.frib.msu.edu/names/

Example PV

Device Type: CCG
System: FE » Cold Cathode Signal Type: VP
* Front End Gauge * Vacuum Pressure

FE_MEBT:CCG_D1053:VP_RD

Subsystem: MEBT Qualifier: D1053 Signal Domain: RD
* Medium Energy » Decimeter location * Read
Beam Transport on beamline

= Decimeter locations ("D values”) are set relative to a reference of
D=1000 at the entrance of the RFQ
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Beamline Systems at FRIB

Fast Beam Area Gas Stopping  Stopped Beam Area Reaccelerated Beam Area

RS = Segment abbreviations:
A e o « Front End: FE
----- i i X . . N _. ' {iE  Linac Segment: LS
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Front End (Detail)

» FE accelerator segment (system)

 Everything upstream of the first
cryomodule

* Includes the following beamline
sections (subsystems):
* ISRC1, SRC2: lon sources (ARTEMIS
and VENUS)
« SCS1, SCS2: Source Charge Selection
 LEBT: Low-Energy Beam Transport

» Colloquially divided into Upper, Vertical,
and Lower LEBT (U-, V-, and L-LEBT)

* RFQ
* MEBT: Medium-Energy Beam
Transport MEBT

« BTS: Beam Transport h i g J
Section (diagnostics line) © - BTS
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Lattice File

= The canonical list of beamline slots is in the lattice file on Portal:

* https://portal.frib.msu.edu/sites/accsystems/SitePages/FRIB%20L attice %20
File%20Page.aspx

FRIB ASD Lattice File - Working Version xisx [Read-Only] - Excel = = o
Home Insert Page Layout Formulas Data Review View Inquire Q Tell mewhat you want Moarton, Colin P+ Share
0 READ-ONLY We opened this workbook read-only from the server. Edit Workbook X
@) SIGNATURES This document needs to be signed. View Signatures.. x
11363 = F M
r =l -
A B C D E F H I J K L M N o P
Beam . Global Giobal Global
Sub- e Device Minimum Beam Element Flange , , o Blement Coordndte  Coordinde  Coordnaie | oc0d  Gebal
System Device Name Element Name Pipe Inner fo Flange Efleciive Length Coordinate  Coordin
sysiem posiion Type Diamefer (mm)  Lengh (m) HOLDER m) element cenfer element center  element center m) Y (m)
8 | (dm) Xe (m) Yo (m) Zc {m)
1255 bellow 0103502  255.592389  423.09%605 41.094000 41.094000 42309~
1256|L§1 BTS BPM 2130 LS1_BTS:BPM_D2130 BPM2  position monitor 40 0000000 255540638 423.099605 41.094000 41.094000 423.09]
1257 diagnostic box 0145262 255467997  423.089605 41.094000 41.084000 423.09
1258|Ls1 BTS PM 2131 LS1_BTS:PM_D2131 PM_S profile monitor (small fork), defer installation 0000000 255395356  423.099605 41.094000 41.094000 423.09
1259 diagnostic box 0000000 255395356  423.099605 41.094000 41.094000 423.09
1260|181 BTS IP 2131 L81_BTSIP_D2131 IP_8 ion pump, 75 s 0000000 255395356  423.099605 41.094000 41.094000 423.09
1261 bellow 0131216 255329748 423.09%605 41.094000 41.094000 423.091
1262 0088633  255.219624  423.089605 41.094000 41.084000 423.09
1263|F81 CHM GV 2134 FS1_CHO1:GV_D2134 gate valve 0.057404 0.00000000 0057404  255.146805  423.099605 41.094000 41.094000 423.09
1264| bellows 0190491 255022858  423.099605 41.094000 41.094000 423.09
1265|F81  CHM CAV1 2137 FS1_CHO1:CAV1_D2137 b08 resonator 0.298171 0298171 254778527  423.099605 41.094000 41.094000 423.09
1266| bellows 0099517 0099517 254579683 423.099605 41.094000 41.094000 423.09
1267|FS1  CHO1 CAvV2 2141 FS1_CHO1:CAV2_D2141 b08 resonator 0.298171 0298171 254380839 423.099605 41.094000 41.094000 423.09
1268 bellows 0009517 254181995 423.099605 41.094000 41.094000 423.09
1269 0197985  254.033244  423.099605 41.094000 41.094000 423.09
1270 bellows 0099517  253.884493  423.099605 41.094000 41.094000 423.09
1271|F81  CHM CAV3 2148 FS1_CH01:CAV3_D2148 b08 resonator 0.298171 0298171 253685649  423.099605 41.094000 41.094000 423.09
1272 bellows 0099517 0099517 253486805  423.099605 41.094000 41.094000 423.09
1273|F§1 CHM CAV4 2152 F31_CHO1:CAV4_D2152 b08 resonator M 0.298171 0298171 253.207961  423.089605 41.094000 41.094000 423.09
1274 bellows 0190491  253.043630  423.099605 41.094000 41.094000 423.09
1275|F81  CHM1 GV 2156 FS1_CHO1:GV_D2156 gate valve 0.057404 0057404 252919682  423.099605 41.094000 41.094000 423.09
1276 0165143  252.808409  423.099605 41.094000 41.094000 423.09
1277 bellow 0011054 252720310 423.099605 41.094000 41.094000 423.091
1278 vaeuum box 0000000 252714783 423.099605 41.094000 41.094000 423.09]
1279|F81 C88 FAVS 2158 FS1_CSS:FAVS_D2158  FVS fast valve sensor 0.000000 252714783  423.099605 41.094000 41.094000 423.09
1280 vaeuum box 0000000  252.714783  423.099605 41.094000 41.094000 42309
4 r L ‘ Revision History Changelnfo LatticeLayout SEELayout counts | (@ V] ‘ points dipo ... ® [ »
B m - '} + 106%
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https://portal.frib.msu.edu/sites/accsystems/SitePages/FRIB%20Lattice%20File%20Page.aspx
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