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Absorber costs

« With the help of a professional estimator, large component
drawings were sent to several manufacturers for a quote.

« Have quotes for items included in yellow boxes.

. Compared guotes recelved with original cost estimates.
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Absorber costs

* Quotes are present in Absorber section of Dune-doc-15809.

« Comparison between estimated and vendor costs is shown

below:

Cost Breakdown Summary for the LBNF Absorber Compared to Estimates from Vendors

Major components

Absorber core

Absorber core
support and
surrounding steel
Water cooling
infrastructure

Steel shielding 9-11
steel

Steel for the air
channels

Misc. items

Difference
between
vendor cost

(2019-20) and hours
estimated vendor
(2019-20) Notes/comments

Vendor cost estimated
(2019-20) cost (2018)

Estimated
cost (2018)

$1,014,233.06 $975,339.00 -$38,894.06

$1,250,569.88 $2,643,045.00 $1,392,475.12

$94,885.35  $78,108.00 -$16,777.35

$1,847,582.16 $1,283,043.17 -$564,538.99

NA $279,811.00 $279,811.00

$60,482.10 Not available -$60,482.10
$4,287,752.55 $5,259,346.17 $991,593.62

1746

520

3264

0
5530

absorbed

Spoiler (1), Mask (4), Core-
OAluminum (13), Sore-Steel (4)

This includes the core support

modules and the steel

immediately surrounding the

absorber core. This is all the
0A36 steel

520
Assuming cost per pound is
0$0.25
Air channels at the bottom of
the absorber pile were never
costed in the original (2015) and
the later version (2018)
Oschedule.
SS water collection pan,
material handling hardware, and
Othermocouple array
520
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Absorber schedule
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= 131133.0403 A337 90 Test the welds for the wateriine connections- After BL 02-Jan-20 A | 31-Jub20 M Tebithe wellls for the watksrling| connectans- ARerEL
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= 1311330403 A33820 Design the interface with the Decay Fipe- After BL 02-Jan-20 A |D1-Juk20 [ Deyign ihe ineface vaih e Dgcay Pipet Afer BL
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= 121133.0403 A20445 Absorber sumounding stes | shislding 31-Mar-20 A |23-Jun-20 p = Abaniber sifounding peel shisfding |
= 1311 g ing &4 7-May-: _op [ AB=Smar & &l
n || Vots0um o045 Asror et sy oot i e e e
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= 131133.0403 A204 60 Absorber final FEA analysis 23-Jul-20 25-Sap-20 O Apsorber final FEA gnalysis
= 131132.0403 A20515 Absorber Components Preliminary Design Review 01-Sep-20 |08-Sep-20 THpEsta is i on P
= 131133.0403 A337 50 Absarber aluminum core blocks and assodated module design-final 08-Sep-20 | 0B-Oct-20 O AEECTEET = and SgsociaiEdmoduls design-fingl
= 131133.0403 A204 65 Absorber final design mview 28-Sep-20 | 02-Oct-20 T Bbsorber final design review
- 131133.0403 AZ04 75 Incorporating changes from design mview into Absorber design 05-Owct-20 16-Oct-20 1 |hcomoraing changes from gesign reyiew into Absorber gesign
- 131133.0403 A337 60 Absorber steal core block and assodiated module design-final 0F-Ohct-20 20-0ct-20 0 pbsorber Eteal com,block anyd associajed moduse design,final
= 131133.0403 A20485 Writing specifications for all the components 19-0ct-20 | 13-Mov-20) 1 §riting e cificaioha for all fhe comppnenis
- 131133.0403 A337 00 Absorbar masked blocks and spoiler design incliding waker lines-final design 21-0ct-20 | 03F-Nov-20 1 Bbsorbermasked blocks andg spoiler design induding wager lines-final design
= 131133.0403 A337 B0 Absorber cooling infrastructure design-final 04-Mov-20  |03-Dec-20 Ol Absorbey cooling infrastructure design-final
= 121133.0403 A20420 Approving the specification documents 16-Mov-20 | 01-Dec-20 1 Approving the spepfication docume nts
- 131133.0403 A20496 Creating final design drawings and approvals 02-Dec-20 | 04-Jan-21 O Creating final dezsign drawihgs and gpprovals
= 131133.0403 A337 70 Absorbar module support structure design-final 04-Dec-20 | OB-Jan-21 0 Absorbe r module!support structure de sign-fingl
= 131133.0403 AZ0497 Creating Absorber assembly specification and procedums 05-Jan-21 | 02-Feb-21 0 Greating Absorbér assembly specification andl procedyrs
= 131132.0403 A337 10 Absorber surrounding stes| shielding-final Procurement 7-Jan21 | 04-Mar-21 B Fsate T surmoinding SieeT sheidmng-tria]
= 131133.0403 A204.98 Creating Absorber assembly gualificaion procedure projected to start 03-Feb-21 | 16Feb-21 i Caatng Abeartpt assernply quNiEanon proceturs
o 131133.0403 A337 20 Absorber surmounding stee| support structures-final inJ 2025 05-Mar21 | D1-Apr-21 B Absorpe sumoynding stpal suppon siiciurp s-final
- 121133.0403 A337 30 Absarber final assembly modal and drawings-final In Jan > 02-Apr-21 o Absatber final asembly model and drawings-final
“ 121133.0403 AZ0525 Absorber Components Final Design Review T ABEameT Comaona fits [inal asgn Hevisw
e LALERMEE At Com A Wow-dE, TIT 0| D020 0310 AL
- 1.0 EMREAN PeAbsober Mask T3-Jan-PE, TATUT 03004 03 03107 Fre-Ajsd
= 131133.0403.A20470 Frap Req & Award PO for Pre-Absorbar Mask Frep Feq & Award FOfor Pre-Apsomer Yask
- 131133.0403 . A20480 Pre-Absorber Mask - Fabricate 30-Jun-25 B \Pre-Absoyber Mask - Fabrcate
- 131133.0403 A2050008  Fre-Absorber Mask - Deliver - Obligafion 30-Jun-25 30-Jun-25 | | ! PrerAbsorbey Mask - Delver- Gbigation

mmmmmm Remaining Level of Effot 1 Remaining Work * # Miestons
I Aciual Work I Critical Remaining Work, WS S mmary
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TASK fillers: Absorber Scheduls, Mot Completad.

& Primavera Systems, Inc.
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Absorber schedule
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= 131133.0400 A20880  Prep Feq & Award PO for Absorber Core Blocke OC andweld %Ry T T e PO A e tore Flo e

E 1311320403 AZ090008  Absorber Core Blocks QC and weld X-Ray - M&S- Obligaie 30-Jun-25 | 30-Jun-25 T Abdorbar Cole Blocks 130 and deid XAy - MES 10
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e 131133.0403.A207 15 Absorber Electronics and Themocouples - Fabricate 14-May- 26 O Absgrber Electronics ard Thermgcouples 1 H
[ 131132.0403 AZ06T5 Electronics for Absorber - Fabricas 14-May- 25| & Elcyonics onAbsare - Fabregi
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Overall summary wrap-up

Requirement Description
Absorber - radiation The absorber shall provide radiation
protection protection to people, in compliance with
the FRCM.

Comment

This has been addressed.

Absorber - energy The absorber shall absorb the energy of It was shown during the review that

absorption the particles exiting the decay pipe and
transfer this energy away using an
active cooling system.

Absorber - lifetime  The absorber shall keep its operational
ability for the life of the LBNF
experiment. Near Site Conventional
Facility (NSCF or CF) life is 30-years.
And, the LBNF/DUNE experiment life is

20-years.
Absorber - accident The absorber shall sustain the beam
conditions energy deposition under all accident

situations that may occur with some
reasonable probability.

AC - Absorber Bunker Beamline shall provide a 24 inch high,
Liner leak tight stainless steel pan liner at the
bottom of the Absorber bunker

energy deposited in the Absorber was
effectively transferred to the core water
cooling system and the shielding air
cooling system.

Fatigue loading and effects of creep on
Aluminum were addressed. Prototyping of
critical component has been done. A
remote handling system facilitates quick
turn around in case of component failures.

It was shown that all core components
can survive after 2- accident pulses. In
addition to this, a beam interlock system
was described that will prevent more than
1 accident pulse.

A pan design was described. Its interface
with CF infrastructure has also been
captured.
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Overall summary wrap-up

Specification

Absorber -
accident pulses

Absorber - dose
rate

Cooling System -
heat removal

Absorber -
accident pulses

Description

Comment

The absorber shall include an Interlock It was shown that all core components

system that limits the accident pulses
to 2.

The absorber shall have a residual
dose at 1 foot (measured from outside
the absorber shielding) after 100 day
irradiation and 4 hr. cooling that does
not exceed 20 mrem/hr.

The cooling system shall remove 473
kW of dissipated heat during normal
operation. 233 kW using water cooling
and 240 kW using forced air/gas
ventilation system. This assumes a
1.5-m RAL Target at 2.4-MW beam
operations.

The absorber shall sustain at least 2
successive accident beam pulses
without damage to components or loss
of functional ability.

can survive after 2- accident pulses. In
addition to this, a beam interlock
system will prevent more than 1
accident pulse.

This was addressed in the energy
deposition presentation. It was shown
that shielding is appropriate to prevent
dose rates from exceeding allowable
values.

The RAW cooling system has gone
through its own preliminary design
review. It is oversized for the 1.5-m
RAL target case. There is room for
value engineering here.

Engineering analysis shows that 2-
accident pulses will not have a
detrimental effect on Absorber
operations.
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Thank you!
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