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Upgrade Project Scope

Type String 87 88 89 90 91 92 93 TOTAL
Optical modules mDOM 59 57 57 53 60 58 58 402
679 modules DEgg 39 41 40 38 40 39 40 277
* 7 new strings in the center of Calibration
devices pDOM 1 1 2 1 2 4 3 14
iceCube 61 devices POCAM 2 2 5 3 2 3 4 21
* Instrumentation defines each Pencil Beam (PE) o2 12 81 1
. Acoustic Module (AM) 2 1 2 1 1 1 2 10
Strlﬂg: Swedish Camera (SWE) 1 1 0 1 0 1 1 5
e Optical modules R&D devices Long Optical Module (LOM) 0 1 2 1 3 3 2 12
e Calibration devices 59 devices DM ice 0 1 0 1 0 0 0 2
e R&D device Radio Pulse.-r (RP) 0 1 1 1 0 0 1 4
Radio Receiver (RR) 1 0 0 0 0 2 0 3
e Order ofdrilling and Abalone Hub (AH) 0 0 1 1 0 0 0 2
installation will be as shown Wavelength-shifting Optical
Module (WOM) 4 4 0 4 0 1 1 14
Fiber-optic Optical Module
(FOMm) 2 1 1 0 1 1 1 7
Fiber Test System (FTS) 0 0 0 ] &6 0 0 12
Pressure sensors "Paro" (P5) 1 1 1 1 1 1 1 7
113 114 114 119 115
ALL ALL 113 115
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Project Contiguration

WBS organized
according to
project
configuration

Each WBS area
has a control
account manager
who is also the
level 2 manager
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Surface Plan .
Fstablished

= E Grid North

* Hole locations and
surface cable paths
determined

e QOverall survey D
completed

‘F%Iouth Pole Station

\>

* Drill site and sequence
established
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2018 2019 2020 2021 2022 2023

A
Toda
Pre-COVID19 Schedule Y
2018/19 On-lce Activities 2018/20 On-lce Activities 2020/21 On-lce Activities 2021/22 On-lce Activities 2022/23 On-lce Activities
] — —-
Recon Firn Drilling - Independent Firn Drill {IFD)
1 Nov 22 - Deg 17 interi
128 Asseks Diill Repair Dril ov g| Winterize and Store IFD B _
Drilling and Installation Complete /
I Closeout and Storage
Test Drill Dec 16} Jan 16
Deep Drilling
Ship 104 mDOWMs for Strings 89-93 DESY to PTH
DESY Production Facility (NG Aug 15 - Sep 9
13110 Ship 108 mDOMSs for Strings 87-98 DESY to PTH
MSU Production Facility (INNEEEEED Aug 15 -Sep 9
51p 200 mDOMs for Strings 89-93 MSU to PTH
D-Egg Production Batch #3 (Qty. 40) Aug15-5ep8
1329 D-Eqg Production Batch #1 (Qty. 70) [l ] B fug 20 - Sep 16 Ship 200 D-Eggs for Strings 89-93 to PTH
D-Egg Prod. Batch #2 (Qty. 190)  Ship 88 D-Eggs for Strings 87-88to PTH
1411 i Production of first article ([INEGD First article MGA production
T Production of final six main cables [ Main Cable Assembly shipping to PTH
Surface Junction Boxes Fabrication [INEGEES
Surface Cable production [ | Shipping to PTH
P /] FieldHub Design FieldHub FDR  FieldHub Production Complete
1431 ‘ S —— FieldHub Installed
FAT Drivers Delivered FieldHub Production

15221 PocAM I, Ship 30 Units to NPX

15222 Pencil Beam (I Ship 16 Units to NPX
1.5.2.4 Acoustic Sensors [INIEGNINININGNGTENY. Shipping to DESY / MSU

DAQ and ExpCont software implementation and
testing for Production Systems DAQ and ExpCont software ready
Complete MMB software support package for calibration devices [INEIEND h _ for deployment including support

for all new OMs

OM data collection app ready for use at SPS
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Overall Project Work Plan

e Off-lce work

* Construction and testing of instrumentation and cables - nearly all contributed in kind
* Reuse nearly all drill components from Gen1 - most are in Antarctica
* Drill repair and refurbishment components - complete and ship south

* On-ice: Five field seasons planned

1.

2.

A w0
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2018-19: Locate drill components and inventory — v"Done, started long-leadtime
procurements

2019-20: Assessment of drill and retro what needed work off-ice — v'"Done, in fairly
good condition, retro completed

2020-21: Repair drill and initial test — Cancelled, schedule TBD

2021-22: Drill set up, full hot test, drill /7 firn holes, install surface cables and junction
boxes— Cancelled, schedule TBD

2022-23: Drill 7 deep holes and install all instrumentation- Schedule TBD




Project Organization to Level 2

UW Leadership Team

Chancellor: Rebecca Blank National Science Foundation " Project Advisory Panel
VCRGE/Vice Chancellor; Steve Ackerman Brenna Flaugher (FNAL, Chair)
Albert Lazzarini (Caltech)
David Mygren (UT Arlington)
John Jacobsen (NPX Designs)
\ A
Project Leadership SR ——
| | r "
Principal Investigator Project Manager
Kael Hanson (UW-Madison) Farshid Feyzi (UW-Madison) Change Control Board
i I L >
11 Technical Coordinator 1 Upgrade Technical Board
: - Michael DuVernois I
" Quality and Safety I :
i Michael Zernick - _ 1
i Project Engineer i
: Project Controls :
I Catherine Vakhnina Logistics 1
I ~Marek Rogal lan McEwen =
| I
‘------- & 3 v & & 5 F 0 & ¥ ¥ ¥ & °& & §F 0 5 0 °¥ ¥ 0 ¥ & ¥ & & B ’0 3 & ¥ 3§ 4 ¥ & § 4 7 J
1.2 1.3 1.4 15 16
Implementation Sensors Coms, Power, Timing Calibration Data Systems
lan McEwen Timo Karg Tyce DeYoung Dawn Williams Erik Blaufuss
(UW — WIPAC) (DESY — Zeuthen) (MSU) (U of Alabama) (U of Maryland)
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Organization

IceCube Upgrade Project

at Level 3

1.1 1.2 13 1.4 1.5 16
Project Office Im Iemnlenlation Deep lce Sensor Comms, Power, and Characterization & M&O Data Systems
(UW — Feyzi) [U‘K‘ _ McEwen) Modules Timing (CPT) Calibration Integ.

(DESY — Karg) {M5U - deYoung) (UA — Williams) (UMD — Blaufuss)
. 1.2.1. Drill i
| 1.1.1. Project Management & 1.3.1. Multi-PMT 141D hol | 1.5._1. M_udule | 1.6.1. Onling
Management | Systems | Digital Optical | 1.1, Downhale Calibration Software
Engineering Module (mDOM} Cable Assemblies
| 1.1.2. Project | 1.5.2 Calibration | 1.6.2. Offline
Confrols (EVMS) 1.2 2 Tharmal 142 Surface Assemblies Software
— Flant — 1.3.2. D-Eog — Cables
_ | 1.5.3. Amay | 1.6.3. Simulation
| 1.1.3. Quality and 13,3, Tower Calibration Software
Safety Management | L= ! |— 1.4.3. FieldHub
0 ti Sit — 1.3.3. PDOM e
perations e | 154 calbration | 164 Computing
11.4. Polar Management Infrastructure
Operations 1.2.4. Computing and 1.3.4. lce Comms 1.4.4. CPT Central

| 1.1.5. Project
Engineering
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" Confrol System

1.2.5. Electrical
— Generation and
Distribution System

| 1.2.6. Water
Handling Systems

- 1.2.7. Support
Equipment

| 1.2.8. Drill Field
Seasons

L 1.2.9. String
Installation

| Module

L 1.3.5. Special
Devices

| Infrastruciure

L 1.4.5. Morthern Test
Sysfem (NTS)

1.6.5. Upgrade
| Siring
Commissioning

|

All components handed off
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Project Schedule, Cost and Risks

The project cost estimates was based on a five-year schedule, it will be
reassessed as part of rebaseline review

Project schedule is delayed at least two years, plans for access to the SP are
not determined at this time

Project technical risks are being re-evaluated as part of the rebaseline
process

Project schedule risks are also being re-evaluated — directly impacted by
access to site
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Outline of Presentations

* Requirements for cargo and population for drilling and installation

Ground rules and assumptions for estimating cargo and population

Examples of using methodology

Lessons learned from Gen1 and how they apply to Upgrade

Drilling and installation operations for Upgrade

Field season work plans and scenarios

Float in cargo shipment stream

Sensitivity to cargo and population delays

Requirements for fuel

THANK YOU FOR THE REVIEW!
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Backup Slides
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Project Objectives
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1 Neutrino Properties
2. Recalibration and Reanalysis of lceCube Data
3. lceCube-Gen2 Research and Development, not directly funded
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Drill - Schematic

ENHANCED HOT WATER DRILL - IceCube Upgrade
f%. v20190301

SYSTEM SCHEMATIC

Intent: Drill 7 lceCube-magnitude holes in one season to support installation of the IceCube Upgrade

Capacities: 4.6 MW thermal delivered to drill nozzle; 250 kW system electrical load

Run two gensets at a time, each at 125 kw, third genset is online backup

Makeup water obtained from stationary Rodwell, supported by ARA Hot Water Drill [pump, heat, hose reel — RWS na longer available)

192 GPM, 2°C, 10 psig |

Return Water Hose and Cable
Reels

Main He

+1000 K

—

Water Tank 2 gt 58 PLmps 200 GPM, B8°C, 1100 psig

Drill Supply Hose Reel

Main Heat
+750 K

sating Plant 2
f 9 htrs)

Cable Reel, Tower, and TOS

40 GPM
10°C ARA Hot Water Drill
Other Buildings: 80 psig Used for Rodwell Maintenance
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+ 300 kW & pump
Drill Control Center
L 18 GPM, 27°C, 10 psig )
Electrical Shop j
10 GPM, 10°C, 80 psig 106PM| |18 6Pm SES :::;s
Gonerators TEC| |2°C Stationary | every
A0 ey 10 psi ]

+ 318 kW heat recovery ree psig & senson | hole

{while consuming 250 kW electrical) |
Upto
360m

separation
\j

Rodwell
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