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LBNF-05 Magnet LCW Overall Flow Schematic
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LBNF-05 Magnet LCW Overall Flow Schematic

Heat Exchanger Bypass Pump Diagram
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LBNF-05 Magnet LCW Overall Flow Schematic
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LBNF — 5 Service Building LCW Piping Arrangement
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LBNF — 5 Service Building LCW Piping Arrangement
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LBNF — 5 Service Building LCW Piping Arrangement

5 & ¢ ¢  REAR g9 REAR E|
_ . _ TEgen * 06 §§ I
 Previously specified aluminum w e e i

. . FRONT FRONT -——=
monocoque shielding for bus \ = 1l
no longer suitable | 22 ||2
\ More complex bus |-

. . . . L___
35 routing incompatible with I .
/ monocoque shielding e 5

]
ore ]
~ |
e e\l ————-F
7 t ,
6" LCWS& 1
vy g L
. QUAD ROOM 5 2 R
- o~ g SR —1" HOSE (18 GPM)
2 zady B 2 595 i| € 66 NS b
— “Z O = ~“Z O M o = |l=
— | —Drunorts g g oo — [ — g NS m &
. WV e A= = %Bi ]
— -
= D
—1—= = = et g %]
i | ~T 0 P ) ~ O o (..._/ s
A gwE= M A =gw= M ¢ 1 - (| —orrre
[m} T oA e o ESiea s b
zZ (74 3 Z 238 » =
—| —rurars = o = 9 e 2 {‘Qﬁ. )
o 1" HOSE (8 GPM)
—Drurrls oo — o | 3“‘8"." \
L] —_—— LS

7 10.31.19 Noah Curfman | Primary Beamline LCW Preliminary Design Review LBNF



LBNF Primary Beamline LCW & Bus Flow Schematic

212" 5o 10
To LaNE-20 58

£

Reverse return reduces dP variances between magnets

4 1ows
/S&}HUSS

55

\.,é@ 'T

22 OPULE
S T
LBNF-5 53

A SEH 10 55

A+ SCH 10 55

-1/ SCH 10 S5

5 50H 1055

T SCH 10 58
= T =
AT SCH 10 55 EL
1

T

T =
£} (A ® C 5 10 55—
-7
1
!
) L 3 7 ¥ 1
B T )} Sy L
w52 a —
EEy
L
g

LEWF FEE
MAI INJECTOR

—

s s ,—mfj@

7 5CH 10 55

2-1/2" STH 10 55

o 5cH 10 55 ﬁ_
= [
fara) PETRIE 2-1/7° SCH 10 58 P L SH 05
=
%J‘*“
& % y
=
it} | ]
b H 1
ol S i |
EH i wr
£ a5
wi
=l
h %" 5cH 10 55
1=1/2° HoSE
-1 B
T k) 3 — R
= - 1Y
. N
2210 SN 10 85 A o 10 5 4 Lows o
o -0 5 SeH 10 55

EOSTHG WY TR
LW SISTTU \

e et T

8

10.31.19

Noah Curfman | Primary Beamline LCW Preliminary Design Review

LBNF



LBNF Primary Beamline LCW & Bus Flow Schematic

Standard dipole/quad/dipole cell
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LBNF Primary Beamline LCW & Bus Flow Schematic

LBNF LCW Fill System Beamline Tunnel Crest
?I% T~
uv % I é 1 |
o i = X
U7\ | \?I -
= T i f R )f 1o 2" SCH 10 55
- CCPTTT A
HV204B |] ]j Hvzmlzg | a4 | i I_L‘ V2158 |:[ ]j V2154 H_I IE
(8N @é & | N é@ ) @g I
@ i 2" SCH 10 S5+
r“‘fj@ SNy i 4?';@&‘
Remotely operated electric valves Air separators at tunnel crest

10 10.31.19 Noah Curfman | Primary Beamline LCW Preliminary Design Review LBNF



LBNF — 5 Service Building Power Supply P&ID
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LBNF — 5 Service Building Power Supply P&ID
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LBNF — 20 Target Hall Power Supply P&ID
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Instrumentation

» Designed based on MI and similar LCW Systems

 Detailed estimates and info found in DUNE DocDB Doc #9955

« Specific component selection delayed to take advantage of

emerging technologies
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System Redundancy

e Two 150HP Pumps, one running, one hot spare

- Both pumps VFD controlled

 All major components may be valved out for replacement
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Electrical Requirements

« 2 primary circulation pumps with VFDs

« 3 electrically actuated valves

- 1 valve in pump room

- 2 valves in beam enclosure

« 1 three-way valve to control HX flow

Power Requirements

_Quantity Rated Power|Voltage |Input Phase|l @ Full Load| | @ Stall
Primary Pumps 2 150 HP 480 V Three 177 A 969.4 A
Recirculation Pump 1 1/2 HP 480 V Three 2.2A Not Listed
Primary Pump VFDs 2 150 HP 480 V Three 180A N/A
3 Way Valve Actuator 1 1/12 HP 480 V Three 0.32A 1.16 A
Electrically Operated Valves 3 0.5 HP 120V Single Not Listed 3A (est.)
Control Panel 1 N/A 110V Single 15A N/A
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LBNF Vehicle Access Tunnel LCW Piping & Bus Layout
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LBNF Beamline LCW Pipe & Bus Routing

* Provides maximum room for cable trays in alcove

« 2”7 LCW Downstream return continues into alcove for Q211

VIEW FROM ABOVE WITH CEILING REMOVED
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Full Layout Envelope Showing Bus LCW Cable Trays and Headers
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Full Layout Envelope Showing Bus LCW Cable Trays and Headers
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System Design Requirements

« Meet previously described operational goals

* Require minimal unscheduled interventions

* Meet established lab standards for flow and capacity

« Operate over a range of elevations determined by CF

« Use pond water for cooling and MI LCW for fill
e Conform to ASME B31.3 and FESHM 5031.1

Fluid Low Conductivity Water
Resistivity 9MQ:-cm or better
Nominal Temperature 95°F
Radioactivity < 1900 pCi/ml
MAWP 200 psig
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