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cavern handoff
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Minimum conditions from EXC

e Cavern excavated
* 3 crane rails and supports

e Concrete floor slab

* Adequate blast door protection from ongoing south cavern excavation
(CMU wall is needed in 4910 alcove)



Minimum services to begin warm structure

* Temporary lighting

* Temporary ventilation

* Temporary power
 Compressed air

« Communications (WiFi)

* Access from 4850 to 4910 level

* These could be the same temporary services used by the CMGC for
excavation. We need to understand what these will look like in

reality.



Additional items

* Installation of the hoists (2 on each rail) along with power and
controls

* Installation of bridge crane along with power and controls (would the

CMGC benefit from the use of the crane for pouring the slab or other
work?)

* Permanent stairs installed at mid cavern (these are currently planned
for install during BSI)

e Alimak at west end of cavern from 4850 to 4910

* Is it possible to lower the steel for the floor of the cryostat in or under
the cage compartment? Currently being investigated.
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North cavern looking east
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North cavern looking west




Crane and electrical alcove
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Ventilation
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Ventilation

* It is assumed that the CMGC will have fans installed during the
excavation in the east end of the cavern. We would like to utilize
these during the cryostat construction

* Once the warm structure is nearing completion, we could duct
directly to the manholes in the warm structure and pull the air
through the cryostat to help the air movement



|
o=

1

F5b L P I

i %) > |
|

ﬂ |

i |

|

|

|

___________ —J

North cavern West side ventilation

LBNF-FSCF-BSI

UNDERGROUND, MECHANICAL
LEVEL 4850L DUCTWORK PLAN
PORTION B

15-1-6 K U1-FD-M-401B

REV. 4

We need to have a side discussion on the sizing of the AHU
and the chilled water being supplied to the caverns and
the CUC DAQroom.
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MAT
—

North cavern East side ventilation LBNF-FSCF-BSI

UNDERGROUND, MECHANICAL
LEVEL 4850L DUCTWORK PLAN
PORTION C

- 15-1-6 K U1-FD-M-401C |~ 4

| W

EXHAUST DUCT FROM NORTH CAVERN FIRE DOOR
TO SPRAY CHAMBER IS INSULATED WITH FIRE-
RATED BLANKET OR BOARD WITH THICKNESS AS
REQUIRED TO ACHIEVE 2-HOUR FIRE RATING.

60" x 40" EA
(1524 x 1016mm)

I

Note: When ducting that connected the above to the 4910 level was removed from FSCF
scope, no funds for adding this to JPO/SDSD was added. This needs to be reviewed.
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Electrical

Electrical panels DP4-48DT-A and PP-48DT-A
are in the alcove. We need to discuss the

amount of power here and the phasing/usage.

We should install the panelsand connect to
temporary power for the warm structure
construction.
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Electrical details

. Lightin§ — we expect there to be a minimal amount of lighting. This would be augmented
with addition task lighting at the 4910 level for the construction and lighting in the west end
of the cavern where material will be handled and stored. Permanent lighting at 4850 s
primarily directed at 4850.

* Construction power — It is unclear how much power will be needed for the CMGC work. At a
minimum, the cryostat warm structure construction will need 200 A of 3 phase power
available for 10 welders, additional single-phase circuits for task lighting and power tools,
local ventilation and smoke eaters for the welding operations. Compressed air is also
required to operate some of the tools in the construction process. An air compressor will be
temporarily located at the 4910 level. The amount of air required will be evaluated and then
we will size the compressor and power requirements for this. The total is estimated at 400 to
500 A. This power will come from a central point near the alcove in the mucking drift where
the permanent power will be located. This will ease the transition from temporary power
with the permanent power becomes available.

e Operation power — The current design has the Ipermanent power for the hoists and overhead
crane being distributed from distribution panels located at the East end of the cavern at
4850. The temporary power to these items should also be distributed from the East end.
This is also where we expect the exhaust fans for ventilation to be located and powered. The
temporary fans should be located and powered from here to minimize the changeover to the

permanent system.



North cavern West side electrical

LBNF-FSCF-BSI

UNDERGROUND, ELECTRICAL
LEVEL 4850 UPPER POWER PLAN

-716

PORTION B
15-1-6K U1-FD-E-401B |~
CRE-40uL-A ' -
19
ERP-48CC-A
1
_OSBDP4-48CC \
7,911 \ — e — —
[10] TO BE MOUNTED 6 FT ‘ RP-48DCC-B
7] 5] ABOVE MEZZANINE [ef=2 1 ]
I. | — !
RM‘E‘WHV 0} @“j@) ¢  (DFELP-48DCC-A (DPP-48DT-A : |
e 2 6 2 17 \
== RP-4850-HV 8] |
RP-4850-HV 6 I
\ 2 AN RP-4850-HV \ |
01 | |
L NITROGEN GENERATOR | I |
PRE-ACTION PANEL
FsD .
SMOKE 7
TER (@ ERP4ECCA .1 I |
AHU-01AHU-RECOIL '
g | |
(S% DP4-48DT-B I" I |
ERP-LS 6 X OPT 2601 B
135 e agso-Hv I |
2
FDR-TX-CE-A |
PPJ!ESODTfA PF’*‘?PTA FDR-DP4-48DT-A |
DP4-48DT-8  PP48DT-A G PP.48DT-A 6 PP48DT-A ¢ PP-48DT-A g PP48DT-A G PP.48DT-A e PP48DT-A ¢ PP48DT-A o FDR-TX-CC- | |
7911 P 20 P 20 0 20 20 qp 20 ¢ o 7 Q21 P 2 o ,
i - |
TO BE MOUNTED 6 FT ABOVE RECEPTACLE FOR GENERAL J I .| PP-48DT-A |
MEZZANINE. CONVENIENCE (TYP) [8 =0 17
4910 LEVEL I | |
1 MUCKING RAMP DETAIL
1

REFERENCE NOTES

E‘ INTEGRATED POWER SYSTEM (IPS) WITH 480Y/277V PANEL FOR DRIFT LIGHTING, STEPDOWN
TRANSFORMER AND 208Y/120V PANEL FOR GENERAL PURPOSE EQUIPMENT - 42"W X 24"D X 92"H.
FURNISH AND INSTALL 20A, 125V, WEATHERPROOF, GFCI RECEPTACLE WITH "WHILE IN USE"
COVER ADJACENT TO IPS FOR CONVENIENCE POWER USE.

NOT USED.

E‘ FOR SECURITY ACCESS CONTROL PANEL

2600
POWER FOR TELECOM ENCLOSURE.

(2) SETS OF (3) 4" CONDUITS FOR DUNE DETECTOR DOUBLE-SHIELDED
TRANSFORMERS. FURNISH AND INSTALL PULL WIRE IN EACH CONDUIT.

EI POWER FOR 2-WAY PAGE SYSTEM COMMUNICATOR.

FURNISH AND INSTALL A 120V, 20A DUPLEX RECEPTACLE
ADJACENT TO AIR HANDLER UNIT.

FOR GEOTECH INSTRUMENTATION
E‘ POWER FOR FIRE ALARM ASDP.
POWER FOR BMS PANEL AND BTU ENERGY METER.
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LBNF-FSCF-BSI

North cavern 4910 electrical e e

SHEET 16 OF 18

15-1-6K U1-FD-E-716 |~ 2

—FDR-TX-CC-9

DP4-48CC-A2 ’—FDR-DP4-48DT-A

246

00

M
o
o
—
I
@]
m
=

| PP-48DT-A

PP-48DT-A ERP-5YSC-1,2 18
TXCEA o REFERENCE NOTES
T5KVA _l

TX-CC-9 DISCONMECT

| DF’4-48DT—AH-|

POWER FOR BMS PANEL.

TX-CE-AD ISCONNECTD

POWER FOR 2-WAY PAGE SYSTEM
COMMUNICATOR.

POWER FOR SUMP PUMP.

1
2
3

NORTH CAVERN MUCKING
ENTRANCE R
N

SCALE: 3/16"=1-0"
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North cavern electrical details West

 DP4-48DT-B (at4850 W) and DP4-48DT-A (mucking drift 4910) panels

* Itis preferred to have welding feeds originate from 4910 panel. Need to increase amperage of
panel to 400 or 800 A. TBC (Could likely reduce amperage of 4850 W panel based on this)

PANEL: DP4-48DT-B

PANEL: DP4-48DT-A

LOCATION: CHAMBER 1 ENTRANCE VOLTS: 480/277 Wye ALC. RATING: 35kA
SUPPLY FROM: SWBD4-48CC-A PHASE: 3 BUS RATING:
MOUNTING: SURFACE WIRE: 4 MAIN CB:
ENCLOSURE: TYPE 3R
CKT CIRCUIT DESCRIPTION TRIP |POLES A B c POLES| TRIP TION CKT
1 |AHU-01 125 3 | 18650 VA | 3833 VA 3 20 |WELDING QUTLET 2
3 |- - - 18650 VA | 3833 VA - - 4
5 |- - - 18650 VA | 3833 VA - - - 6
7 [AHU-01 RECOIL HEAT 500 3 103911... | 3833 VA 3 20 |WELDING OUTLET 8
9 |- - - 103911... | 3833 VA - - 10
| | - - 103911... | 3833 VA - - 12
NELDING OUTLET I 20 3 3833 VA | 3833VA 3 20 |WELDING QUTLET 14
I - - 3833 VA | 3833 VA - -~ —— 16
I - - 3833 VA | 3833 VA - - |- 18
I 20 3 3833 VA 0VA 1 20 |SPARE 20
| | - 3833 VA 0VA 1 20 |SPARE 2
- 3833VA [ OVA 1 20 |SPARE 24
25 |SPARE 20 1 0VA 0VA 1 20 |SPARE 26
27 |SPARE 20 1 0VA 0VA 1 20 |SPARE 28
29 |SPARE 20 1 0VA 0VA 1 20 |SPARE 30
31 |SPARE 20 1 0VA 0VA 1 20 |SPARE 32
33 |SPARE 20 1 0VA 0VA 1 20 |SPARE 3
35 |SPARE 20 1 0VA 0VvA 1 20 |SPARE 36
37 |SPARE 2 1 0VA 0VA 1 20 |SPARE 38
39 [SPARE 20 1 OVA 0VA 1 20 |SPARE 40
41 |SPARE 20 1 0VA 0VA 1 20 |SPARE 42
TOTAL LOAD: 138371 VA 138371 VA 138371 VA
TOTAL AMPS: 500 500 500

NOTES:

LOCATION: MUCKING RAMP (4210L) VOLTS: 4800277 Wye ALC. RATING:
SUPPLY FROM: SWBD4-48CC-A PHASE: 3 BUS RATING:
MOUNTING: SURFACE WIRE: 4 MAIN CB:
ENCLOSURE: TYPE 3R
CKT]| CIRCUIT DESCRIPTION TRIP |POLES A B C POLES| TRIP CIRCUIT DESCRIPTION CKT
1 |LIQUID ARGON PUMP 1 15 3 1733 VA | 1733 VA 3 15 |LIQUID ARGON PUMP 5 2
3 |- - - 1733 VA [ 1733 VA - - |- 4
5 |- - - 1733VA | 1733VA | - - |- 6
7 [LIQUID ARGON PUMP 2 15 3 1733 VA | 1T33VA 3 15 |UIQUID ARGON PUMP 6 8
9 |- - — 1T33VA | 1733 VA - - |- 10
" |- - - 1733VA | 1733VA | - - |- 12
13 |LIQUID ARGON PUMP 3 15 3 1733 VA | 1T33VA 3 15 |LUIQUID ARGON PUMP 7 14
15 |- - - 1733VA | 1733VA - - |- 16
7 |- - — 1733VA | 17T38VA | - |- 18
19 |LIQUID ARGCN PUMP 4 15 3 1733VA | 1733 VA 3 15 |LUIQUID ARGON PUMP 8 20
21 |- - - 1733 VA | 1733 VA - - |- 2
23 |- - - 1733VA | 17T33VA | - - |- 24
25 |SPARE 20 1 OVA 0VA 1 20 |SPARE 26
27 |SPARE 2 1 OVA OVA 1 20 |SPARE 28
29 |SPARE 20 1 OVA OVA 1 20 |SPARE 30
31 |SPARE 2 1 0VA 0VA 1 20 |SPARE 32
33 |SPARE 20 1 0VA OVA 1 20 |SPARE M
35 |SPARE 2 1 VA OVA 1 20 |SPARE 36
37 |SPARE 20 1 OVA 0VA 1 20 |SPARE 38
39 |SPARE 20 1 0VA ovA 1 20 |SPARE 40
41 |SPARE 2 1 VA OVA 1 20 |SPARE 42
TOTAL LOAD: 13864 VA 13864 VA 13864 VA
TOTAL AMPS: 50 50 50
NOTES




LBNF-FSCF-BSI
UNDERGROUND, ELECTRICAL

North cavern East side electrical

PORTION C

15-1-6K __ U1-FD-E-401C |~ +

FOR MONORAIL POWER 2
'
. . RP-48DCC-C
1 J
il | :
| DPA-430T-C =ADIR ]
19213
SBDP4-48CC |
135 DE
| | il [ Jespsgoca 222
| FOR MONORAIL POWRR ERP-LS7© o @ B __ 8 '
| ial
' PRE:ACTION /
sD  PANEL -
y =y, FIRE/SMOKE FIRE/SMOKE
Sl ERPASTO 4P sHUTTER CURTAIN
| '- RPUEDCCE_0) Tof ERP-48CCA ERP48CCA
| -, \39
FOR MONQRAIL POWER ERP4§CC-A \ -
DP4-48§T-C | SBDPaSACC - ¢ T
25.27f9 4, \ EN
0SBDP4-48CC
& PP-48DT-A G PP-48DT-A G PP_48DT-A G PP-48DT-A G PP-48DT-A G PP-48DT-A 5 PP-48DT-A S PpP48DT-A S Pp_48DT-A 13,15,17
_ : O 2 P 2 @ 2 ) ¢ = P2 12 A P2 NITROGEN
— GENERATOR
= RECEPTACLE FOR GENERAL
- CONVEMIENCE (TYP)4T
REFERENCE NOTES ~
m INTEGRATED POWER SYSTEM (IPS) WITH 480Y/277V PANEL FOR DRIFT LIGHTING, STEPDOWN TRANSFORMER AND IZ‘ POWER FOR TELECOM ENCLOSURE. CONFIRM FINAL JUNCTION BOX LOCATION WITH FRA
208Y/120V PANEL FOR GENERAL PURPOSE EQUIPMENT - 42"W X 24"D X 92"H. FURNISH AND INSTALL 20A, 125V, CONSTRUCTION COORDINATOR PRIOR TO CONSTRUCTION.
WEATHERPROOF, GFCI RECEPTACLE WITH "WHILE IN USE" COVER ADJACENT TO IPS FOR CONVENIENCE POWER USE. POWER FOR FIRE ALARM ASDP.
NOT USED. [6 ] POWER FOR BMS PANEL AND BTU ENERGY METER.
SECURITY ACCESS CONTROL PANEL POWER FOR 2-WAY PAGE SYSTEM COMMUNICATOR.

20



North cavern electrical details West

 DP4-48DT-C(at4850E) (Note: Could likely reduce amperage of panel due to moving welding
outlets to 4910 power panel)

* Need to investigate power required for hoists and crane.

PANEL: DP4-48DT-C PANEL: PP48DT-A
LOCATION: CHAMBER 2 ENTRANCE VOLTS: 4800277 Wye ALC. RATING: 35KA e . i .
SUPPLY FROM: SWED4-48CC-A PHASE: 3 BUS RATING: 400 LR SERCHEE. KR B o WOR-TIRE "R W ey
MOUNTING: SURFACE WIRE: 4 MAIN CB: 400 JUFFLY oM [Rs-8 PHARE: 2 S RATING: o=
ENCLOSURE: TYPE 3R MOUNTIHG: SUSFalE WIRE: & M CH: T
EHELOSURE: TviE 0
N S A TRIP |POLES A B c ck
1 wetbinG curier i 20 | 3 | 38IVA | BIHVA ¢ |ekr CIRCINT DESCRIFTION TP |POLES A B £ POLES | TP CIRCUIT DESCRPTION
3= | | - | - 3833 VA | 3833VA 4 N T = = . -
sh- | | - | - 3833 VA | 3833 VA [ — . - —1—
7wetonG oumer 0 | 3 | 3833VA | 3833VA [ - -
off- 1 - [ - 3833 VA | 3833 VA [ - -
i B | - = 3833 VA | 3833 VA o Il B E: 4 . ol B
13— 0 | 3 | 3833VA | 383BVA T 5 s
15 |- - = 3833 VA | 3833 VA EEEE i 5 5
17 |- - = WBVA | BBVA| - | - |- i R 3 - = = |50
19 | MONORAIL GRANE POWER 70 | 3 |18435VA|T7272VA 3 | 70 |MONORAIL CRANE POWER 2 %5 = = = = |50
2 |- - = 18435 VA | 17272 VA ENEEE z — —1 —
73 |- - = 18435 VA | TZ2VA| - | - |- 2 i L - = = -
25 | MONORAIL CRANE POWER 100 | 3 |2071VA| OVA 1 | 20 |SPARE 2 2 s & “
7 |- - = JOTIVA| OVA 1 | 20 |SPARE 2 z A A E:
- - = OTIVA| OVA | 1 | 20 |SPARE El 3 s . 2
31 |SPARE 0 | 1 | OVA | OVA 1 | 2 |SPARE El 3 5 1 2
33 | SPARE 0 | 1 QVA | OVA 1 | 20 |SPARE 3 F . . F
35 | SPARE o | 1 OVA | OVA | 1 | 20 |SPARE 3 A A
37 |SPARE 20 | 1 0VA | OVA 1 | 20 |SPARE 3 — - —
3 | SPARE o | 1 QVA | OVA 1 | 20 |sPARE I — — - =
41 |SPARE 20 | 1 OVA | OVA | 1 | 20 |SPARE [ - — — -
TOTAL LOAD: 85776 VA 85776 VA 85776 VA £ 5 . 2
TOTAL AMPS: 30 30 310 3 3 Y 3
NOTES: F: B B 2
TOTAL LOAD: 158 VA, 180 WA 1330 WA
POTAL AMPS: 14 18 1
MOTES:




North cavern West side cyberinfrastructure

LBNF-FSCF-BSI

UNDERGROUND, CYBERINFRASTRUCTURE
LEVEL 4850L PLAN

PORTION B
movo 15.1.6K  U1-FD-T-401B |~ 4
/ .' W o H (1 TRAY !
- R e T ul RuinlCARMG
—— I

2-ZWAY PAGE SYSTEM

COMMUNICATOR (2WWH T-ZOME-CE-DE-1

T-ZPNE-CEDE1

T-ZOME=-
=]
T-ZONE -~

g
iy
B

—B"W x 2'H (152 x 50mm)
TRAY

NEYCEvDE2

. COR
_Q'H'i:-‘:' e —
'-'__,..-r oo —

T-ZOME-CE-DE-1

(2) 18"W x 4"H (457 x 101rgm}EXPERIMENT
CABLE TRAYS.

SEE MOTE 1— H
2 2 2 \
Y= ap Y up oy |
_tONE-CE-DE-1 !

T-ZOME-CE-DE-1 \

S——E"W x 2'H (152 x 501
TRAY

L4

&"W x 2'H (152 x 50mm) CABLE
TRAY

- - i _ - . _ - - i - . - _ - . RSl i
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T-ZONE-L

North cavern East side cyberinfrastructure

LBNF-FSCF-BSI

UNDERGROUND, CYBERINFRASTRUCTURE
LEVEL 4850L PLAN
PORTION C

wiere. 15«16 K  U1-FD-T-401C |~ 4

B"W x 2"H (152 x B0mm) CABLE
TRAY

T-ZOME-CE-DE-2 T-ZOME-CE-DE-2

e

-ZOMNE-CE-Tf-

2WAY PAGE SYSTEM
COMMUNICATOR (2VWP-12)

COMMUMICATIONS ENCLOSURE CE-
DE-2-

T-ZOME-CE-DE-2

|

T-ZONE-CE-DE-1

] 2
AP L=l

~ V-

]
T-ZONE-GE-DE-2 N  _ _T-ZONE-CE-DE-2 | T-ZONE-CE-DE-2 | \
- - - - - = ; - - - - —
\—ﬁ'WxZ'H {152 x 50mm) CABLE , \

I . __.--"" TRAY

.

k.




Electrical with cryostat floor members
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Cryostat full floor
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Complete cryostat warm structure
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Addition of the N/S bridge
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Addition of cryogenics mezzanine structure

I VERREARN! (WOEAURN ¢ WARARNAND
N TRNERNRAL (NUUNERN) ¢ WAARAGIW
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Addition of the detector mezzanine

I DERREARN! (WOEAURN ¢ WARARNAND
N TRNERNNAL (NUUNERE) ¢ WAARAGIW
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Current layout of cryostat mezzanine with barracks
and cryogenic support structures
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Additional questions

* Do we want to outfit the west end of the cavern?
* Mezzanine supports
* Pipe and cable tray supports on the wall
 Slab design locks in the position of the cryostat beams



North cavern West side structural LBNF-FSCF-BSI

UNDERGROUND, STRUCTURAL
LEVEL 4850 CEILING PLAN
PORTION B

15-1-6K U1-FD-S§S-201B ‘ REV. 4

. ~ , .
o
ez * MEZZANINE HANGER SUPPORT SEPTLM BRIDGE SUPERSTRUCTURE | ' 3
85405/ (PROVIDED BY FRA POST-CONTRACT) : N £
o
' 2
PL 0"~ 0 1/2" x 06" x 67" (0.013m x 0.15m x 2.00m) | | 3
= i X |
: (Fy =50 ksi) TYP OVER LENGTH OF CAVERN WAL, EXIST MONORAIL CRANE <
SEE 1/5S-801 . SEE 1/UG--0-SS-432 A A A | |
HORIZONTAL SETTING OUT DIMENSIONS. AT O e AT IO |
PACKAGE | N
AY L=
kY | -
’ / Y l AN
\ \ )
| EGRESSSTAR |
1
| | | | .- L
/ _ —— |
/ \ 4850-33 NORTH CAVERN _
& - & & & & e . & o & o |
| ! |
| |
1 .
T | d .
) |
PL 0’ - 1" x |06 x 67" (0.026m x 0.15m x 2.00m) (Fy = 50 ksi) \ i |
TYP OVER|LENGTH OF CAVER:| WALL, SEE 1/SS-801 . SEE |
2/UG-FD-S5-431 HORIZONTAL SETTING OUT DIMENSIONS. "
|
1 \bo L=
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North cavern East side structural

MATCHLINE U1-f

PLO'-01/2"x0-6" x 6'-7" (0.013m x 0.15m x 2.00m)
(Fy = 50 ksi) TYP OVER LENGTH OF CAVERN WALL,
SEE 2/SS-801 . SEE 1/UG FD-55-432

HORIZONTAL SETTING OUT DIMENSIONS.

EXIST MONORAIL CRANE \
BEAMS PROVIDED AS \
PART OF EXCAVATION
CONTRACT

LBNF-FSCF-BSI

UNDERGROUND, STRUCTURAL
LEVEL 4850 CEILING PLAN
PORTION C

0.

15-1-6 K U1-FD-SS-201C

REV.

ZONE 2A

4850-21A NORTH CAVERN
EAST DETECTOR ENTRANCE

EGRESS STAIR

|
-
—
1 R
' —
[
. . e e e e e a4 e ey N ._._,4_._.—-—-—_'1'_,":,_._,1,,_._,,4_._,4«
Ep—
_ PLO' - 1" x 06" x 6'-7" (0.026m x 0.15m x 2.00m) (Fy R —————
- = 50 ksi) TYP OVER LENGTH OF CAVERN,WALL, A850-21 NORTH CAVES
o MEZZANINE HANGER SUPPORT SEE 2/SS-801 . SEE 1/LG-FD-SS-431 EAST DETECTOR ACCE
;-—:If (PROVIDED BY FRA POST-CONTRACT) HORIZONTAL SETTING OUT DIMENSIONS. DRIFT
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\29"%2_2}’ ‘izu/y
UTURE CRYOGENIC MEZZANINE (TYP)
=== ===T=I=TI=ITIETE=T=D

<

Seal concrete and shotcrete surfaces

NORTH CAVERN CENTER ACCESS DRIFT

MORTH CAVERN EAST DETECTOR ENTRANCE.

= === = = = = = = = = == == === =1T=11=I]

NORTH CAVERN WEST DETECTOR ENTRANCE
L
] ar.a ‘A LINE 237 . 17 (72.25m) 37 . 1 (72.25em)
B (11.35m)
< E z 485033 NORTH CAVERN
s T S
o+0000 ) =2l 0+50.00 1400.00 1450.00 240000 | = 1 30000 T450.00 4400.00 4450.00 I asg A
=t —= - —_—————_— e — — — - — — ——— o — - — - — 4 — 1l T _— - — - — —_,,——— - — - — - — - — - — =} —_—
E|  teszzo Moo MGz NG NG NGS NCE NG NG NG NG NG11 NCA2  NG13 © NC:14  NCA15 NC:21  NC:22  NC23 NC:24  NC25  NC.2
s e < = S & !
= E ]
o HIl d
M =
= R
[} &
‘ 198" - 47 (60.45m)
. 100 LT |_ 1
(3.00m} {0.30m} MEZZANINE SUPPORT ANCHOR WITH < < XTERIOR EDGE OF MEZZANINE SUPPORTED BY
AN ULTIMATE LOAD CAPACITY OF 110 13 WALL ANCHORS WITH AN ULTIMATE CAPACITY
L | US SHORT TONS (100 METRIC TONS). CENTER CAVERN CENTER ACCESS DRIFT: OF 5.3 US SHORT TONS (32 METRIC TONS).
SEE 1/UG-FD-5S-803 AND 4 / UG-FD-C-501 SEE 3A / UG-FD-85-803.
SCALE: 1= 200"
NORTH CAVERN WEST DETECTOR ENTRANCE 485015 NORTH CAVERN CENTER ACCESS DRFT NORTH CAVERN EAST DETECTOR ENTRANCE
-
2 4reTE
(TE5m)  37Em| |3
ale 4850 LEVEL
TR - - ——
o E =3 p o e T P e e T
UFER GROUNDE -a ; MONORAIL CRANE UTURE BRIDGE FOUNDF\'FI FER GROUNDED
AND SEALED = SUPPORT BEAM. : 72 -REFER TO 1 UG-FO-58-401 AND SEALED
CONCRETE SLAB E - OR DETAILE REFER CONCRETE SLAB
] ; 0 UG-FOLC-S580
REFER TO C.204 FOR 2 REFER TO C.204
EDGE REPAIR DETAIL = FOR EDGE REPAIR
ELECTRICAL BUS BAR: i DETAIL
=
L
19°- 87
{6.00m )
4810 LEVEL
UFER GROUNDED AMND SEALED COMCRETE SLAR TABLE 1: STATION OF MEZZANINE SUPPORT ANCHORS
No. STATION ha. STATION
NC-1 0+12.80 MC-14 2485.10
NC-2 0+29.00 MC-15 3+01.50
LONGITUDINAL SECTION D) NEs | oessa Nota | wire
U NC-4 0+61.80 NC-17 3434.30
NOTES: NC-5 0+78.20 NC-18 3+50.80
NC& 0004 60 NE-18 16720
ALL CT-BOLTS IN CROWN TO BE PROTECTED FOR FUTURE LIFTING EYES WITH A WORKING

1. FOR GENERAL NOTES AND ABBREVIATIONS, REFER TO DRAWING UG-FD-C-002. A - -

2 FOR GROUND SUPPORT DETAL & REFER 16 DRANING LGP0 LOAD LIMIT (WLL) OF 11 US SHORT TONS {10 METRIC TONS). SEE 2 | UG-FD-SS-E03. :g: : ;;:g :g :? ::gz.ﬁ
ALL SHOTCRETE SURFACES ABOVE THE 4B50L SHALL BE SEALED IN ACCORDANCE WITH SPECIFICATION SECTION Q8 37 13 LRSE WELDETY WIRE FARRI: REMFORCED SHOTCRETE AND DLEST SEAL SHOTCRETE IN LOGATIONS INNCATED. NCo 124380 hC-22 4+16.40
SEAL OTHER AREAS AB TION 1, SEAL ALL SHOTCRETE SURFACES. NE-10 1+60.20 MC-23 4432 B0

OR B - p—— - ‘\ ;  cvc USE FIBER REINFORCED SHOTCRETE IN LOCATIONS INDICATED. NC-11 1+76.60 NC-22 4+48.20
' PROTECTIVE CAP PLACED OVER THE FULL LENGTH OF EXPOSED THREADS NC-12 140300 MC-25 4468.00
ALL CT-BOLTS IN CROWN TO BE PROTECTED FOR FUTURE LIFTING EYES WITH WORKING LOAD NC-13 2509.40 W28 4+82.00

7. REFER TO UG-FD-E-40Z FOR UFER DETAILS.

LIMIT (WLL} OF 2.2 US SHORT TONS {2 METRIC TONS). SEE 2/ UG-FD-55-803.
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Shared BSI/EXC Scope Shift for LBNF

Abstract

Implement a change of possession to allow for cryostat installation to begin at the earliest possible time
after completion of Excavation (EXC) work in the north cavern.
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Highest level schedule protecte

Cavern CUC Handover to FNAL
Cavern N Handover to FNAL
Cavern S Handover to FNAL

x TO
x TO

x TO+5m

d

12

by the

12

1

12

1

EFIG (proposal in P6)

Cavern N Ready for Cryostat installation % TO+3m
Cavern S Ready for Cryostat installation

Detector 1 Ready for installation

Detector 2 Ready for installation

Detector 1 Ready for Physics Commissioning

Detector 2 Ready for Physics Commissioning

% T0+15m
x TO+27m
x TO+41m
% TO+54m
x TO+67m

131.04-4.1.2 CUC cavern Infrastructure Outfitting
131.04-4.1.3 N-Cavern Infrastructure Outfitting
131.04-4.1.4 S-Cavern Infrastructure Outfitting

131.04-4.1.5 Cryostat #1 Installation Preparation
131.04-4.1.6 Warm Cryostat #1

131.04-4.1.7 Cold Cryostat #1

131.04-4.1.8 Detector 1 clean room prep

131.04-4.1.13 Det 1 Install
131.04-4.1.15 TCO 1 Closing
131.04-4.1.16 Cryogenics Commissioning 1

131.04-4.1.9 Cryostat #2 Installation Preparation
131.04-4.1.10 Warm Cryostat #2

131.04-4.1.11 Cold Cryostat #2

131.04-4.1.12 Detector 2 clean room prep

131.04-4.1.14 Det 2 Install
131.04-4.1.17 TCO 2 Closing
131.04-4.1.18 Cryogenics Commissioning 2

131.04-4.1.19 N2 cryogenics install
131.04-4.1.20 Ar cryogenics CUC

131.04-4.1.21 Ar cryogenics on det 1 mezzanine
131.04-4.1.22 Ar cryogenics on det 2 mezzanine

19.08.19 DUNE and LBNF post EXC FS Installation Planning




19.08.19

Cavern CUC Handover to FNAL
Cavern N Handover to FNAL
Cavern S Handover to FNAL

131.04-4.1.2 CUC cavern Infrastructure QOutfitting

permanent power

permanent ventilation

final lighting

safety systems (fire, ODH, ...)
infrastructure (cable trays, supports,...)

131.04-4.1.3 N-Cavern Infrastructure Outfitting

temporary power

temporary ventilation
temporary lighting

temporary access to 4910 west
Install main crane + hoists

permanent stairs to 4910 center
Install survey network
permanent power

permanent ventilation
permanent lighting

safety systems (fire, ODH, ...)

131.04-4.1.4 S-Cavern Infrastructure Outfitting

temporary lighting
temporary access to 4910 west
Install main crane + hoists

permanent stairs to 4910 center
Install survey network
permanent power

permanent ventilation
permanent lighting

safety systems (fire, ODH, ...)

x TO
x TO

X

BSI activities proposal

TO+5m

12

12
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Cryostats activities (1/2)

Cavern N Ready for Cryostat installation X TO+3m
Cavern S Ready for Cryostat installation X TO+15m

131.04-4.1.5 Cryostat #1 Installation Preparation

prepare material storage
prepare mechanical workshop in cavern
lower floor beams

131.04-4.1.6 Warm Cryostat #1 I

continue lowering Floor material first

install floor structure

level floor, grout underneath beams, install plates .
assembly of the remaining walls & top

final plates welding and leak tests -
start lowering insulation material + tools
install bridge

install mezanines

131.04-4.1.7 Cold Cryostat #1

continue lowering, floor insulation first
install insulation and cryo barriers
leaks tests

cleaning

cryostat top material installation
cryostat top cabling

internal DSS

internal cryogenics start installation
install internal remporary floor

131.04-4.1.8 Detector 1 clean room prep

metallic structure installation

position cold boxes
19.08.19 prepare clean room

lower N2 to start cold boxes




Cryostats activities (2/2)

131.04-4.1.9 Cryostat #2 Installation Preparation

prepare material storage
prepare mechanical workshop in cavern
lower floor beams

131.04-4.1.10 Warm Cryostat #1 I

continue lowering floor material first

install floor structure

level floor, grout underneath beams, install plates
assembly of the remaining walls & top

final plates welding and leak tests

start lowering insulation material + tools

install mezanines

131.04-4.1.11 Cold Cryostat #2

continue lowering, floor insulation first
install insulation and cryo barriers
leaks tests

cleaning

cryostat top material installation
cryostat top cabling

internal cryogenics start installation
internal DSS

install internal temporary floor

131.04-4.1.12 Detector 2 clean room prep

metallic structure installation
move cold boxes to det 2
prepare clean room

lower N2 to start cold boxes

19.08.19




