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Top-Level Project Planning Assumptions
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Top-Level Project Planning Assumptions
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Top-Level Project Planning Assumptions

DOE timeline:
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DOE funding:
NSF funding:

See J. Zivick Talk )
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A Major Update To The CMB-S4 Project Plan Has Been

Successfully Implemented To Prepare For Upcoming Reviews

Scope

4
Schedule

\

Cost
cwe-54

v

v
v
X

Analysis of Alternatives Completed

Alternative 1 Point Design Freeze Completed

Included Project Scope Contingency and Systems Engineering Labor
Site Scope Changes According To Alternative 1

Pending PBDR Update

Pending Requirements and Interfaces Release

Major DRM Production Workflow Update
Realistic Yield and Module Rework Schedule
Streamlined Module To Telescope Hand-offs

Site Changes Reflecting Alternative 1 Scope “Thank You” to the
Project Team and

New Time-phased Cost Roll-up Developed Project Controls
Inflation Impacts Included

Scope Contingency Added

Yearly Spending Profile Requires Further Tweaks

Cost Scrubbing Review Required

CD-3a Plan
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ICDs and Requirements Will Be Officially Released In JAMA

C See B. Besuner Talk )
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NET is the instantaneous sensitivity. It is affected by: 1. Dark NEP (detector + readout) evaluated at the planned observing optical load 2. Photo...

A Major Step In Demonstrating ===
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Revised P6 DRM Production Schedule Is Aligned With A Strawperson Detector

Fabrication Plan And Includes Realistic Yield And Overage Assumptions

Detector Production

( Y Site 1 Y
SAT
SATLF LAT a0

SATMFL @
SATMF2 @
SATHF

LatuLr {7

Wi @
LATMF {268
LATHF {103y

TOTAL 586

SATSUM 171

LATSUM 415

Detector Production and Module Assembly:
wafer count includes yield and overage (586 wafers)

Receiver Assembly and Telescope Installation:
actual science grade wafer count (363 modules)

Module Assembly
Module Testing

Dark & Optical
Testing

A ___________4

Dark & Optical
Testing
5 4

2 3

100 mK Board

&

363 units + overage
9 delivery batches

Receiver Assembly

SAT1

SAT2

&
&

3 @@@ @@@

3 N
£ &%

i

HERIEY
PR

A

4 K Board & Cables

Q=

363 units + overage
9 delivery batches

300 K Electronics

363 units + overage
9 delivery batches

Readout Electronics Production
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Telescope Installation
Commissioning

South Pole Y
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(with receiver)

T veiin
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Northern Hemisphere Integrated Telescope Tests

South Pole -
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Revised P6 DRM Production Schedule Is Aligned With A Strawperson Detector

Fabrication Plan And Includes Realistic Yield And Overage Assumptions

100 | @ ) i
[}
90 | . J
80 Q- g
.

0 ®

= 60| @ ]
2

= 50 ‘ .

5 w0l e

30 Poe

20 o

10 - JPLData o]

0 20 40 60 80 100

Pixel Yield On Each Wafer [%]

Next Step:
Develop Detector QA Plan

DRM plan developed by
B. Flaugher and S. Nelson

)

Assumption:
~%s wafers will not achieve science-grade rating

600 =

Repeat
Testing
Cycles

Rejected
At Fab Site

A=

500 — (-18%)
/ Rejected During

Wafer or Module Count

Module Testing
(~15%)

400 e Production Spares
(~10%)
300 =
200 =
100 =
0
Detector Module Assembly Receiver Telescope
Production Module Testing Assembly Commissioning
586 586 399 363
Wafers Modules Science-Grade Science-Grade
Fabricated Test Capacity Modules Available Modules Installed
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Revised P6 DRM Production Schedule Is Aligned With A Strawperson Detector
Fabrication Plan And Includes Realistic Yield And Overage Assumptions

Production Spares
~10%)

600 ==
A Repeat
T T T T — = Rejected : Testing
100 @ ) ; At Fab Site y Cycles
90 |- e . 500 = (~18%)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, !,‘,,,,,

80 | 4 / Rejected During
§. 70 F 3‘ Module Testing
= 60 Lo e e (~15%)

S 50
é ] ] ]
£ ol Revised Fabrication Plan -

30 |

Includes Added Realism

° 20 a0 60 I = =

rixelvield on Each wafer 4 Critical to (1) develop predictive wafer testing at the
fabrication sites and (2) to develop a

mass-production fabrication approach.

Next Step: —
Develop Detector QA Plan

0
Detector Module Assembly Receiver Telescope
DRM p|an deve|oped by Production Module Testing Assembly Commissioning
B. Flaugher and S. Nelson 586 586 399 363
Aesumntion: Wafers Modules Science-Grade Science-Grade
o wi Modules Installed

~Ys wafers will not achieve science-grade rating Fabricated Test Capacity Modules Available
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Additional Project Plan Updates

e Module to telescope handoffs streamlined
e Sites and telescope WBS areas have been reworked
e Current inflation environment is now included in cost projections
e Systems and manufacturing engineering plus procurement oversight labor added
e 4™ SAT (prototype) added - North America test facility for risk reduction
e Ongoing alternative energy plant development (not yet in project plan)
PROJECT SPECIFIC NON Labor PROJECT SPECIFIC Labor
Fiscal Year Period Rate Factor Fiscal Year Period Rate Factor
START 0.0% 1.0000 START 0.0% 1.0000
2023 0.0% 1.0000 2023 0.0% 1.0000
2024 6.8% 1.0680 2024 5.0% 1.0500
2025 4.4% 1.1150 2025 3.5% 1.0868
2026 2.1% 1.1384 2026 3.5% 1.1248
2027 2.1% 1.1623 2027 3.5% 1.1642
2028 2.1% 1.1867 2028 3.5% 1.2049
2029 2.1% 1.2116 2029 3.5% 1.2471
2030 2.1% 1.2371 2030 3.5% 1.2907
> 2031 2.1% 1.2631 2031 3.5% 1.3359
f 2032 2.1% 1.2896 2032 3.5% 1.3826
l—" 2033 2.1% 1.3167 2033 3.5% 1.4310
Fg 2034 2.1% 1.3443 2034 3.5% 1.4811
i3 2035 2.1% 1.3726 2035 3.5% 1.5330
[, 2036 2.1% 1.4014 2036 3.5% 1.5866
;" 2037 2.1% 1.4308 2037 3.5% 1.6422
m’,: 2038 2.1% 1.4609 2038 3.5% 1.6996
e 2039 2.1% 1.4915 2039 3.5% 1.7591
hi;\ 2040 2.1% 1.5229 2040 3.5% 1.8207
3 Prototype SAT ;ﬁ:; ;i: izz‘;i ;3; z::: 1:2::2 Escalation Updates
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Draft Updated CMB-S4 Summary Schedule )

FY 23 FY 24 FY 25 FY 26 FY 27 FY 28

WBS

FY 29

FY 30

FY 31

FY 32

a1]e2a3]04|ar]02]e3]a4] a1[02[03]e4|a1]a2 0304 | at[a2]e3]a4| a1 02[03]e4|a1]a2 03[ 04

AEE

ar[e2[e3]e4

EE

1.01 Programmatic Milestones -3 & ¢ o & ) <
NSF CDR DOE (D-1 NSFFDR ~ DOE(D-2/3d  MREFC DOE (D-3 DOE Project Early Completion
| NSF PDR | Award | NSF Project Early Completion

1.03 Detectors Wafer Prototypes Wafer Pre-Production Wafer Production

1.04 Readout

Electronics Protofypes

Electronics Production

Electronics Pre-Production

Module Prototypes Module Pre-Production :-—

1.05 Module Assembly & Test

Module Production

1.06 Large Aperture Telestopes South Pole LAT Engineering Design

Chile LATs Engineelin Design

LAT Receiver Engineering Design

Chile LATs Vendor Design

SP LAT Construction
Chile LATs Construction
SP LAT Receiver Construction

Chile LAT Receivers Construction

1.07 Small Aperture Telescopes

Engineering Design
e 1
Cryostat Profotype Fabrication and Tests
S ————8
SAT Long-Lead Mount Production

(ryostat Production

1.08 Data Acquisition DAQ Design

DAQ Production

SAT Integration

1.09 Data Management I @ Dat (hllllenge 2 Completed I

© Dlnu Challenge 4 Completed

l @ Data Challenge 3 1ompleted

1.10 Chile Infrastructure,
Integration & Commissioning

Construction

 Chile LATs Checkout

Chile LATs 18C

South Pole Site Design and Preparation

1.11 South Pole Infrastructure
Integration & Commissioning

outh Pole Infrastructure Consiruction

T
SP LAT Installation & Commissioning

—
SATs Installation & Commissioning

(*) The shown summary schedule is a working version until finalized before the next review cycle. We will continue to optimize subsystem handoffs.
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Upcoming Near-Term Activities
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See B. Besuner Talk

Near-Term Systems Engineering Activities

FY 23 FY 24

OCT |NOV | DEC | JAN | FEB [MAR|APR MAY | JUN | JUL AUG:SEP OCT;NOV DEC | JAN | FEB MAR|APR MAY | JUN|JUL AUG  SEP

Awaiting NSF A A A A
>

MREFC memo | Director's CDR Director's PDR
Review OPA Review CD-1

Alternative 1 Point Design Finalized
| Develop Plower Spreadshe:et and One-Liners
Update ICDs(*) for New Blaselme
-ImportIICDs(*) |nto Janl1a

‘ -Approve New Baselme Requirements & Interfaces(*)
1

*) Level-2 ICDs and Requirements plus Level-3 CH-LAT, SP-LAT, and LATR ICDs and Requirements
(**) ~May: LAT, LATR, Sites / Summer: remaining WBS areas

m CMB-S4 Collaboration Meeting, April 3-6, 2023 Slide 16
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L2 Conceptual Deslgn Reviews(**)

Release Updated PBDR
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Near-Term Project Controls Activities

|:|Rele
]

[ |

|Pr01ect Controls P6 Plans Towards Rewews
|
|F|naI|ze New P6 DRM Productlon Schedule
Optimize Module To LATR/SAT Handoff

ase Escalation and Rate Document
| |

Recheck CD Dates and Create II\ Spending Proflile

Compress and Optimize Schedule
|

|Deve|op Full P6 Logllc And Critical Path (Acumen Fuse)

l:

Develop Cobra and Dash360 Data
| Update Prolect BOE Data

|
| CostI and BOE Reviews
I

| Project Controls Review Preparations

FY 23 FY 24
OCT |INOV | DEC | JAN | FEB |[MAR| APR |MAY | JUN | JUL |AUG | SEP |OCT NOV DEC|JAN  FEB MAR|APR MAY JUN|JUL AUG SEP
Awaiting NSF A A > A A
MREFC memo | Director's CDR Director's PDR
Review OPA Review CD-1

Durlng this time period we will need to
validate cost assumptions with CAMs.

CMB-S4 Collaboration Meeting, April 3-6, 2023
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Near-Term Project Office Activities

FY 23 FY 24
OCT NOV | DEC|JAN FEB IMAR|APR MAY JUN|JUL AUG| SEP]OCT NOV DEC|JAN FEB MAR|APR MAY JUN|JUL AUG SEP
Awaiting NSF A A A A
MREFC memo |Director's CDR Director's PDR
Review OPA Review CD-1

[

Operations Plan

Develop High-Level ProductlonI Plan Graphics
: Develop CD 3a Plan
ARestallrt CcCB Meetlngs

ARestart Quarterly Rlsk Meetings

:Implement New Jira Document Release Tracker

|Update NSF Project Documentatlon

|Updalte DOE Project Documentatlon

|:lUpda:te Assumptions: Document
DReVIIew Pre- Brleflng Document

:’ Recommtlandatlon Tracker Check

AoA Decision Document
1

CMB-S4 Collaboration Meeting, April 3-6, 2023
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E See J. Aguilar Talk !

We Are Working On Enhancements To Project Infrastructure

e AoDoc - New Document Control System (incl. document approval capabilities, supporting
Google as well as Microsoft documents, automatic ownership transfer)

e Manufacturing Database based on Jira Platform

e Change Control Board Database to collect all necessary (preliminary) project baseline change
documentation

e Work on project infrastructure is progressing in the background and limited due to funding

e \We hope to enroll first beta users after summer

& cMB-54 Document Control Center > Show All Document

€ CMB-S4 Document Control Center > Show All Documents > CMB-S4 AO Docs Business Requirements

o B &
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s .gminaobocs  sui20mameto || & aopocsiibrary -
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We Are Working On Enhancements To Project Infrastructure
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Summary

With major help from the Collaboration the project has generated a new proposed project

baseline taking into account logistics constraints at the South Pole.
o As afinal step we still need to document the analysis of alternatives

It is now time to transition back to a project-focused approach and prepare for a new
review cycle based on funding agencies’ guidance.

o Ensure that our new project plan is sound

o Ensure our requirements and interfaces are officially released and technically sound

o Prepare for a new round of conceptual design reviews

The project office utilized the AoA delay to build foundations for new project infrastructure
and communication tools

o Document control system, manufacturing database, reliability database, risk management
database upgrades, new branding and newsletter

“Thank You” to the CMB-S4 collaboration and our dedicated project members for
keeping the momentum going during uncertain times. Ongoing scientific and
technical progress is essential for developing a robust project.
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