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1. Planning Stages Schedule and Cost Management System — How did we get
here?

2. Current Iteration - Smartsheet™ Cloud-based Schedule and Cost Management
System

3. Management of Risks associated with Cost Uncertainty
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1. Planning Stages Schedule and Cost Management System How did we get here?
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2. Current Iteration — Smartsheet'™ Cloud-based Schedule and Cost Management System
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2. Current Iteration — Smartsheet™ Cloud-based Schedule and Cost Management System

* (Collaborative approach —allows all managers to be actively

iInvolved.
* Both Schedule and Cost Management are possible via
interacting cost workbook and schedule.

e Allows for ease of use in conjunction with EVMS system
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2. Current Iteration — Smartsheet'™ Cloud-based Schedule and Cost Management System
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2. Current Iteration — Smartsheet'™ Cloud-based Schedule and Cost Management System
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2. Current Iteration — Smartsheet'™ Cloud-based Schedule and Cost Management System
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2. Current Iteration — Smartsheet™ Cloud-based Schedule and Cost Management System
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2. Current Iteration — Smartsheet'™ Cloud-based Schedule and Cost Management System

* Completion-to-date of every WBS task is
updated by L2 Managers on Monthly basis.

* These completion percentages factor into
EVMS calculation.

* Inturn, EVMS metrics are then published in
monthly report.

N\ N\ AN
€ == €- == : C— =
Upgrade Project L2 Managers
Schedule
Monthly Report EVMS
I B E |—I l—l B E
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2. Current lteration—SmartSheet'™ Cloud-based Schedule and Cost Management System

Project Office <+------ + L2 Managers
NO Ar”/ \\\\‘i NO
No Change in Change in Change in No Change in
Schedule 777 Schedule Cost Worksheet ~~ ™ Cost Worksheet
YES| ' YES
v v
Change in Change in Cost

Schedule implemented
via Change Control

Worksheet implemented
via Change Control

JICECUBE

UPGRADE

e Schedule and Cost Workbook are
updated annually around
September by L2s and Project
Office as a part of detail plan.

e Planned Values for next Project
Year are calculated using data
from updated Cost Workbook.
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2. Current Iteration — Smartsheet™ Cloud-based Schedule and Cost Management System

&

1.3 Deep Ice Sensors Project Year

WBS L3 Year1™ | vear2 | Year3 | Year4 |Year 5| wBs Total
Actuals

1.3.1 mDOM $37,359| $118,959 $3,222 $0 $o0| $122,181
Labor $81,354 $0 $0 $0 $81,354
M&S $4,768 $0 $0 $0 $4.768
Travel $32.837 $3,222 $0 $0 $36,059
1.3.2 D-Egg $19,378| $77,851 $0 $0 $0 $77,851
Labor $66,965 $0 $0 $0 $66,965
Travel $10,887 $0 $0 $0 $10,887
1.3.3 PDOM $24,177| $160,077| $102,100 $0 $0| $262,177
CapEx $36,500] $39,828 $0 $0 $76,328
Labor $64,560] $39,755 $0 $0|] $104,315
M&S $53,509] $12,461 $0 $0 $65,971
Travel $5,508] $10,056 $0 $0 $15,564
1.3.5 Special Devices $12,205 $88,130 $37,709| $40,829 $0 $166,668
Labor $72,830] $22,566| $24,432 $0|] $119,828
M&S $15,300 $0 $0 $0 $15,300
Travel $0| $15,143| $16,397 $0 $31,540
Annual Total $93,119| $445,018| $143,031| $40,829 $0| $628,878

*-Year 1 is not included in totals
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2. Current Iteration — Smartsheet'™ Cloud-based Schedule and Cost Management System

ile  Automation Forms Upgrade Project Schedule Year 2 (7]
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& & G =] i ] =] =] & =] =] & X
1 1 1 - leeCube Phase 1 Upgrade Project 1: 1400 -
] 2 11 14 - Project Office 2 1305
3 11 1 111 + Project Management 3. 1305 5
18 11 1.1.2 - Project Controls 3: 1305 @
19 11 1121 - EVMS 4 1287
' ' %
21 11 1.1.21.2 + Project Financial and EV Monthly R 5: 1283 a
82 11 1.1.22 - Subaward Management 4 1305
' '
84 11 1 1.1.22.2 = Distributed Funding to Sub-Awarde 5. 1305
' '
a7 11 I 112223 Distributed Funding to Sub—Awarde-S. 1
88 11 i 112224 Distributed Funding to Sub-Awarde-E‘ 1
89 141 i 112225 Distributed Funding to Sub-Awarde-B. 1
90 11 11223 + Monthly Tracking 6 1281
151 11 1 1123 Financial Reporting 4. 1304 |
152 14 i 1.1.24 - Project Reviews 4. 1175
153 14 1 1.1.24.1 = Annual NSF Review 5. 175 |
1538 11 1 Parent Duration Buffer 6. 117 5 |
'
185 1.1 1 112412 Annual NSF Review 2 6. 1
156 141 1 112413 Annual NSF Review 3 6. 1
157 11 1 112414 Annual NSF Review 4 6. 1
158 1.1 1 112415 Annual NSF Review 5 6. 1
159 11 I 11242 Instrumentation Pre-Shipment Revisw 5. 1
160 1.1 i 11.243 Instrumentation Deployment ReadinesS. 1
161 14 113 + Quality and Safety 3: 1304
Ac4 14 14 4 i Drninnt Enainanrinm 2 - - -, 43IN4 T
] boA yoA 3
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2. Current Iteration — Smartsheet'™ Cloud-based Schedule and Cost Management System

L ack of user-friendliness of basic PM tools lead to
adoption of third-party tool — Office Timeline. An add-
on to Microsoft Office.

ICECUBE
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2. Current Iteration — Smartsheet'™ Cloud-based Schedule and Cost Management System

20: 2020 2022 02 2023
Today
Construction / Production etc 1+ Milestone Float / Slack s Transit

1.2.5.1.7 GEN-1:Ship from PTH (VSL-ZCM, Traverse-NPX)
1.2.5 Generator-10verhaul (CONUS) [N 1.35.1 GEN-1Float
1[2.5.2.8 GEN-2,3, PDM - Ship Components, Repair Parts Com ir-2CM)
1.2.5 Generator2, 3, PDM Repairs (McM) (R 5.2 GEN-2, 3 Float

1[2.3.3.7 Ship Cable/Hose Winches & Parts (VSL-ZCM, r—qu
1.2.3.3 Main Supply Hose Reel (Big Red @ NPx) (NN 1.2.5.2 Main Supply Hose Floal

1.2.3.4.10 Ship Drill Hose fron} IVG (ComSur-CHC, Vessel-ZCV} Outdoor storage ZCM)
1.2.3.4 Main Drill Hose (Procure, Test, Ship) 1.2.3.4 Main Drill Hose Float

1p.3.5.9 Ship Spare Main Drill 8 Combo Cables (VSL-ZCM, Travdrse-NPX)
1.2.3.5 Main Drill Cables (Procure, Ship) [ 1.2.3.5 Main Drill Cables Float|

1p.3.3.7 Ship Cable/Hose WincHes & Parts (VSL-ZCM, NI

PX)
1.2.3.3 Winches & Main Drill Cable Ree| [ 1.2.3.5 Winches and Main Drilfcable Reel Float

| 11323 shipbrillHeads, Spare arts (ComAir-ZCM, Alr-NPX, Store L)

.2.3.2 Drill Heads Float

2.3.2 Drill Heads (Refurbish, Test, ship)

Control System (Spec, Assemble, Ship, 1.2.4.1.5 Control Systpms- Final Desig

Integrate) .}.4.9 ship ALL Control Systems [fomponents

1.2.7.15 Ship IFDto McMurdg

7.1 Independent Firn Drill (Rebuild, Ship) (R 1.2.7.1 IFN Float
1£.7.1.5 IFNarrival in NPX

Camera 1.5.2.3.10 Final Onboard DEvlcE[}rs nReview (FDR) Cameradnd Light
and Light 1.5.2 Cameraand LD R S 31.5.2.2.9 Ship pes.)
Detection 1. 2 14 Shippingto Chib
1 ensors (Chiba, Japan) (R 7.6 Integrated D-Egg Float
13.2. i ifidati hipping89-93
1.10 mDOM sensors (DESY, 1.3.1.8.5 mDPM Design Verification Test

Mshmpmg

.3.2 mDOM Float

14.1.1.4. Shlpplngle PTH
1.49.2.4, 1.4.2.1.5 DellvervtnPT

Germany & MSU, USA)

1.5.3 Calibration modules

.5.3 Calil ion modules Float

W 1.5.3.2.5 Analyze Timing Calibration Data

rom Deployed Modules

1.5.3.1|.4 Execution [|15344 Aray

n Calibration Complete|
1.5.3.3.4 Delivery of Preliminary Timimg
and Geometry Calibration

1.4.1.1 Downhole cable assemblies

Main Cable Float

4.2.1 Surface cables, junction boxes, and ICL hardware surface Cables, ICL Hardware Float
eldHub FDR

.4.311.4.4 Deployment Hardware
5 Special Devices

Data 4.2.14 Installationat Pole
Syst 1.6.4.2 SPS/IDF computing needs |
ystems 1.6.4.2.15 SPScomputingsystem complete
Hov 1-Jan 1 [l 2019/20 - EHWD Repair§, IV&T
Nov1-jan1 2020/21 - EHWD Repair}, IV&T
Hov 1-Jzn 1 [ 2021/22 - EHWD Repairg Jcdmmission, Wet-Test
Dec 1-Jar| 1 [ Drill 7 Firn Holes
On-lce
Seasons

Nov 1-Dec1 P022/23 - EHWD Final Prep/Start-Up
Dec1-Ja Drilling - 7 Deep holes

Dec 1-Jai String Installation

Dec 1-Jar| 7l Run Cables- Holesto SIB

2n 1 Il Breakdown/Store/Refurbish EHWD

Shipments (176,972 Ibs

fargo shipments (191,800 Ibs)
Cargo Shipments (24,400 Ibs) 0]

Cargo Shipments{125,750 Ibs)
Fuel Delivery (Total 72,500 Ibs) [l Fuel Delivery [l Fuel Delivery (N Fuel Deliveryl]
Bl McMurdo - Generator & PDM Repair Support
B Ground Penetrating Radar Survey
B Relocate EHWD & Establish SES
[l surface Trenching/ Cabling ICL to Main SJB Bl Trenching - Holes to SIB
W Compact SES, Relocate Road
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3. Management of Risks associated with Cost Uncertainty

losCube Upgrads Coct Unosrtainty oalouistsd walust, baced on Replan 72

=

Sean, v
2184, 73|
183,857
100, 33|
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1. Cost Uncertainties were initially calculated during
project planning phase and are integral part of Cost
Model Workbooks.

2. The Risks based on Cost Uncertainties are tabulated
and maintained throughout the whole WBS structure
down to L4.

3. They are recalculated during each re-plan period to
reflect cost uncertainties to project completions.

4. Many risks are retired because of

e Task completed
* change inrisk factor due to better planning or cost
approximation
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Summary

e Current setup allows for collaborative approach and full ownership of the schedule
and costs by L2 Managers

* Main components of Time and Cost Management System are built using one
platform (smartsheet.com), with virtually unlimited availability

* Schedule and Cost Workbooks interact with each other allowing for better
tracking

* Cloud-based components participate in our EVMS system providing data for
reporting and project health monitoring

* [ceCube’s PMCS tools are adaptable to provide better information and support for
Project Managers.
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3. Management of Risks associated with Cost Uncertainty

Table 1: Risk Factors
ik Eactor Technical Cost Schedule
Exa m p | e fo r ‘ OSt I\/l Od e | V\/O rk bOO kS 1 Existing design and off-the-shelf hardware [Off the shelf or catalog item Inot used
E | - d 20 OOO$ 2 Minor modifications to an existing design Vendor quote from established drawings  [No schedule impact on any other item
xample estimated cost 20,
(See 3 Egg?g:ive modifications to an existing Vendor quote with some design sketches |not used
no;
EIST . 4 New design within established product line Lnf;)hdouucs{;ﬁsl,itgzate for item within current Slljuetl)esx);;cr)nmi?:rt]ion of non-critical path
nalysis
. : . . Existing technology In-house estimate for
Risk Factors Sheet”) 6 Nrev; d?s"lrg]n different from established tem with minimal company experience but ot used
X productiine related to existing capabilities
TeChnlCa| 3 New design. Requires some R&D In-house estima}te for item V\_/ith min_ir[]al Delays completion of critical path
C 2 8 development but does not advance the company experience and minimal in-house Subsystem item
ost Istate-of-the-art capability
10 t’:‘e?:‘llwvniTs ign\;vﬁi%e:()f\)/ranr?g;s Ihneegate-of-the-TOp down estimate from analogous not used
Schedule 4 fechnology brograms
Multi pllerS 15 gft_etvr:ngtign way beyond the current state- Engineering judgment hot used
Technical Multiplier 0.04 | |
Cost Multiplier 0.02 Contingency for this Task Table 2: Risk Percentage
Calculated Contingency 20% | $ 4,000 | Condition Risk Percentage
[Technical |Design or manufacturing concerns only 2%
Design and manufacturing concerns 4%
[Cost ICost Material cost or labor rate concern 1%
Material and labor rate concern 2%
Schedule 1%
Calculated Contingency =
Technical Risk Factor X Technical Multiplier +
Cost Risk Factor X Cost Multiplier +
. . . _ _ o
—_ Schedule Risk Factor X Schedule Multiplier = 3x0.04+2x0.02+4x0.01=20%
JICECUBE
J UPGRADE Schedule and Cost Database— Marek Rogal 19




2. Current Iteration — Smartsheet'™ Cloud-based Time and Cost Management System

Home <
Dashboards/Portals
Ml Sheets (2)
v @ Workspaces
v ) IceCube (6)
» Ml Development (5)
Ml L2 Dashboards (6)
M PMO (8)
Ml PY?2 - Replan Exercis...
Ml Reports (20)
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lceCube Upgrade Project Controls Overview

Scope Management
(Smartsheet.com)

e WBS Structure maintenance.
(smartsheet.com => Upgrade Project
Schedule Year 2)

Cost Breakdown Structure (CBS)
maintenance. (smartsheet.com => Cost

Workbook Y?2)

Time Management

Schedule Updating (annual re-planning),
Maintenance & Reporting,
smartsheet.com => Upgrade Project
Schedule Year 2, data fed into EVMS
system and live dashboard (in
smartsheet.com for L2 Managers).

Cost Management Tools

(smartsheet, excel, python etc)

e Cost estimation (smartsheet.com => Cost

Workbook Y2, excel => in-house developed
spreadsheets)

Cost Risk Estimation. (excel and python-
based Monte Carlo simulators and other in-
house developed tools)

Cost Control using EVMS system built in
excel and used for reporting and
diagnostics.

Change Management

Assistance in Change Assessment
Schedule Change Assessment &
Implementation

Cost Change Assessment and
Implementation

/ L
LQGERLB'EU B E Schedule and Cost Database—Marek Rogall 21




