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MuUON CAMPUS PROJECTS
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The Fermilab Muon Campus

Three General Components:

1. AIPs and GPPs (AIP = Accelerator Improvement Project, GPP = General Plant Project)
2. Mu2e project

3. g-2 project

 TORSTIITETIEYIT, -

_Former -3
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Scope of Muon Campus Projects

Mu2e (82

M4

Delivery Ring Linac

MC Beamline Enclosure GPP

g-2 is responsible for the D30 Straight
Section reconfiguration and extraction
from the Delivery Ring (different
devices used for g-2 and Mu2e)

The Delivery Ring AIP is
responsible for Delivery Ring
injection devices (common)

Beam Transport AIP
* Single bunch extraction from Recycler
* Beamline Aperture upgrades

* Beam transport to Delivery Ring

7 connect
Recycler

toP1 (AIP = Accelerator Improvement Project)

MuZ2e 2% Fermilab

5 S. Werkema - Mu2e Accelerator Systems Overview



Mu2e Scope Overview

475.02.08.03 Extinction Monitor —
475.02.09 Target Station

475.02.07 External (M4) Beamline —

475.02.08.02 Extinction —

475.02.03 Instrumentation & Controls

475.02.04 Radiation Safety

475.02.05 Resonant Extraction 4 |

475.02.06 Delivery Ring RF

aJaymAiang

Mu2e
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Presenter
Presentation Notes
Note: Kautz Road will not be routed around the Mu2e building – hence the big red X.


Required New Construction Not on the Mu2e Project

Accelerator Upgrade Project

MI-8 beamline to Recycler Ring Injection NOVA Project

Recycler Ring 2.5 MHz RF system Recycler RF AIP

Delivery Ring 2.4 MHz RF Cavities and HL Amps & Cooling Recycler RF AIP

Single bunch extraction from Recycler Ring Beam Transport AIP

Beamline aperture upgrades Beam Transport AIP

AP1, AP2, AP3 to M1, M2, M3 conversion & upgrade Beam Transport AIP

Beam transport instrumentation & infrastructure Beam Transport AIP

Beam transport controls Delivery Ring AIP

Delivery Ring Injection Delivery Ring AIP

Delivery Ring Abort Delivery Ring AIP

Delivery Ring infrastructure Delivery Ring AIP

Delivery Ring Controls and Instrumentation Delivery Ring AIP

D30 straight section reconfiguration g-2 Project

Delivery Ring Extraction (except ESS) g-2 Project

Extraction line (M4) to M5 split g-2 Project

M4 beamline enclosure MC Beamline Enclosure GPP
Mu2e & Fermilab
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Why Would We Do This to Ourselves?

Advantages

* Exploits the common requirements of Mu2e and g-2. Integrated planning to
meet these requirements reduces the combined cost of these two projects

e Scheduling: moving scope that must be accomplished early to AlPs allows
implementation to begin before CD-3 for either project —
— Muon Campus construction is underway now and neither Mu2e or g-2 have CD-3.
— Without this scheduling flexibility the g-2 run would start later (1 — 2 years) which
would delay the start of the Mu2e run

e  Why many AIPs?
— Collect common scope
— Keep AIP TPCs below S10M maximum

Risk
 Complicated interdependence ... a setback in one project may affect the others

e Mitigation: This risk is mitigated by continuous management attention
— Monthly PMGs (Mu2e, g-2, Muon Campus) and POGs
— Key management straddles Muon Campus project boundaries (next slide)
— Interface Milestones maintained by the Muon Campus Program Coordinator

MuZ2e 2% Fermilab
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Chief Accelerator
Officer
S. Nagaitsev

Muon Campus Program
Organization

Deputy Chief Research
Officer
G. Bock

ax
A

Accelerator Division
Head
S. Nagaitsev

.

Muon Campus Program
Coordinator
M. Convery (AD)

-~

ix
.

ix
.

Particle Physics Division

P. McBride

.

MC-1 Building GPP

Project Director
E. Gottschalk (PPD)
Project Manager
R. Alber (FESS)

MC Beamline Enclosure
GPP

Project Director
G. Annala (AD)
Project Manager
T. Lackowski (FESS)

.

AIP Installation
Coordinator
C. Gattuso (AD)

AIP Beamline
Mechanical Engineer
C. Ader (AD)

Mu2e
R. Ray (PPD)

L2 Accelerators
S. Werkema (AD)

L3 Ext Beamline: D. Still
L3 Ctrls Instrum: B. Drendel
Install Coord: C. Gattuso
Beamline Mech E: C. Ader

g2
C. Polly (PPD)

L2 Accelerators
M. Convery (AD)

L3 Beamlines: J. Morgan

L3 Ctrls Instrum: B. Drendel
Install Coord: C. Gattuso
Beamline Mech E: C. Ader

MC Cryo Plant AIP

Project Director
G. Annala (AD)
Project Manager
A. Klebaner (AD)

MC Beam Transport AIP

Project Director
G. Annala (AD)
Project Manager
I. Kourbanis (AD)
L2 Beamlines: J. Morgan
L2 Ctrls Instrum: B. Drendel

MC Infrastructure
Upgrade GPP
Project Director
R. Ortgiesen (FESS)
Project Manager
T. Lackowski (FESS)

celera

MC Recycler RF AIP

Project Director
I. Kourbanis (AD)
Project Manager
I. Kourbanis (AD)

MC Delivery Ring AIP

Project Director
G. Annala (AD)
Project Manager
G. Annala (AD)
L2 Beamlines: J. Morgan
L2 Ctrls Instrum: B. Drendel

« Same team working on
MuZ2e accelerators, g-2
Accelerators, and AIP
beamlines (Muon Dept.)

« Common installation
coordinator and beamline
mechanical engineer

10/21/2014
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Interface Milestones

Milestone Name

MC-1 Bldg Beneficial Occupancy for Cryo
MC-1 Bldg Beneficial Occupancy for g-2 Ring
End of Circulating Beam Studies

MC-1 Cryo Room Controls Available

Cryo Compressor Cooling Established

Cryo g-2 acceptance tests complete

Cryo Ready to Cool g-2

Beamline Enclosure Beneficial Occupancy
MI-52 Bldg Extension Beneficial Occupancy
Beam Transport Complete

D30 Straight Section Ready for New Installation
Recycler RF Complete

Delivery Ring Complete

Shield Wall Installation

Cryo: MuZ2e Distribution Box Cold

Muan Campus Interface Milestones

Responsibility

MC-1 Building GPP
MC-1 Building GPP
g-2, Mule

MC-1 Building GPP
MC Infrastructure GPP
Cryo AIP

Cryo AIP

Beamline Enclosure GPP
MC Infrastructure GPP
Beam Transport AIP
g-2

Recycler RF AIP
Delivery Ring AIP

g-2

Cryo AIP

Mu2e

g2

Impacts

Cryo AIP

.E"}

g-2, Mule, Delive
Cryo AIP

Crya AIP
lower-level milestone for g-2
g-2

g-2

Beam Transport AIP

g-2, Mule

Delivery Ring AIP

g-2, Mule

g-2, Mu2e

MuZe

MuZe

(S [ %

ry Ring AIP

Forecast
1/8/14
4/10/14
4/25/14
9/22/14
9/30/14
10/24/14
3/15/15
6/9/15
9/30/15
2/1/16
2/5/15
9/30/16
9/30/16
1/5/17
7/15/17

VR ECATN

Target
1/8/14
2/18/14
4/1/14
9/22/14
9/30/14
10/24/14
3/15/15
9/30/15
9/30/15
2/1/16
2/5/15
9/30/16
9/30/16
1/5/17
7/15/17

date

Needed by

as soon as possible
as 500n as possible
6/30/14

as soan as possible
10/31/14

as soon as possible
as soon as possible
1/21/16

9/30/15

3/31/17

5/17/16

3/31/17

3/31/17

before g-2 running
9/15/17

Zézf//f

%/ U

* Interface milestone document under configuration control in the Beams

Document Database

* Maintained by the Muon Campus Program Coordinator (Mary Convery)

Mu2e
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Actual
1/8/2014
4/10/2014
4/25/2014
6/6/2014
1/15/2014
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MUZ2E ACCELERATOR SYSTEMS KEY PERFORMANCE PARAMETERS

Mu2e 2% Fermilab
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Mu2e Accelerator KPPs

Threshold Performance i
e All accelerator components, RF and resonant extraction 0@ >
components are installed and tested at nominal voltages DIEEMREE W
Absorber O AN
and currents. \ P\
* All target station components are complete, delivered to $ A ¢
Fermilab and tested. Heat and Radiation Shield is g /4 \
installed in Production Solenoid. Other components are " Shield Wall

ready to be installed after field mapping.
e Shielding designed for 1.5 kW operation delivered.

Objective Performance g
* Protons are delivered to the diagnostic absorber in the )

M4 beamline. o
e Shielding designed for 8 kW operation delivered. ,

Delivery Ring e - Md Note: the commissioning of

- i beam from the Delivery
N s T Ring to the Diagnostic
Absorber is off-project

Mu2e
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COST ESTIMATING PROCEDURES
e Mu2E BOEsS
« BOE REVIEW

Mu2e 2% Fermilab
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Cost Estimate Procedure

1.

5.

Project Controls (Mike Gardner) generates a BOE Report that contains an entry
for every activity in the schedule (example on next slide).

e Sent to every L3 manager and selected L4 managers. Posted to Mu2e-doc-3001

* Updated at least Monthly

L3 and L4 managers in consultation with technical experts enter the resources,
estimate uncertainties, and estimate types into the BOE report and return it to
project controls.

Project Controls meets face-to-face with each L3/L4 manager to transfer the
resource data into the schedule along with any associated schedule logic. This
is an iterative process — adjustments are made as the schedule and cost
estimates evolve.

L3 and L4 managers generate BOE Forms (details later) that contain the
justification for the resources loaded for each activity.

Review: BOEs are reviewed at all levels: preparers, CAMs, L2 management

MuZ2e 2% Fermilab
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®)

BOE Report

Transport Controls and ICoordinate Implementation Plan with Delivery Ring
1475.02W.03.01.1  [Delivery Ring Controls 47502.03.01.1.001195 |AIP 30 L3 AD Control System Engineer 8 0.25 G Brown 147502.03.01.1.001190 3703
Purchase Network & Communication Hardware IM&S Standard with Base Year Repurposed / Pro 147502.01.02.001050,
47502.03.01.1.001200 _[Implementation and Closeout 30 M4 FY14 5000 0.25 ICard 147502.03.01.1.001195 3703
47502.03.01.1.001220 |Abort Link Implementation 60 L4 AD [Engineering Physicist 10 0.3 A Franck 147502.03.01.1.001200 3703
[Electronics Design Engineer 100 0.3 D McArthur 47502.03.01.1.001200 3703
Control System Engineer 47 0.3 G Vogel 147502.03.01.1.001200 3703
147502.01.02.001050,
47502.03.01.1.001230 |Camac and Timing Links Implementation and Closeout] 60 L4 AD [Electronics Technician 40 0.3 ITBD 147502.03.01.1.001200 3703
147502.01.02.001050,
Control System Engineer 10 0.3 G Vogel 147502.03.01.1.001200 3703
47502.03.01.1.001240 |Network Installation Implementation and Closeout 60 L4 AD [Electronics Technician 16 0.3 IS Conlon 147502.03.01.1.001200 3703
Control System Engineer 8 0.3 G Brown 147502.03.01.1.001200 3703
Mu2e Experimental Hall IM&S Standard with Base Year 147502.01.02.001050,
475.02W.03.01.2  [Controls | 47502.03.01.2.001090 [Purchase Controls Hardware 30 M3 FY14 31000 0.15 FY18B02 3553
IM&S Standard with Base Year 147502.01.02.001050,
47502.03.01.2.001110 |Purchase Network and Communication Hardware 30 M3 FY14 45800 0.15 FY18B02 3553
|Assumes 4 day pull  [47502.03.01.2.001110,
47502.03.01.2.001130 _|[Pull Innerduct 4 M4 [Electrician 128 0.3 [for 4 workers 147502.03.01.2.001120 3553
147502.03.01.2.001130,
5 day pull for 4 147502.03.01.2.001100,
47502.03.01.2.001140 |Pull Cable CrossGallery(Xgal) to Mu2e 5 M4 [Electrician 160 0.3 orkers 47502.03.01.2.001090 3553
147502.03.01.2.001140,
3 day pull for 4 147502.03.01.2.001100,
47502.03.01.2.001150 |Pull Cable AP30 to Mu2e 3 M4 Electrician 96 0.3 orkers 47502.03.01.2.001090 3553
147502.03.01.2.001150,
147502.03.01.2.001140,
47502.03.01.2.001160 [Terminate Connectors 20 M4 [Electrician 64 0.3 Fiber Terminations _ 147502.03.01.2.001130 3553
47502.03.01.2.001170 [Controls Infrastructure 60 L3 AD [Electrical Technician 47 0.2 IM Colburn (FIRIS) _ |47502.03.01.2.001160 3553
94 0.2 [TBD 147502.03.01.2.001160 3553
IControl System Engineer 14 0.2 G Vogel 147502.03.01.2.001160 3553
A Franck 47502.03.01.2.001160 3553
47502.03.01.2.001180 [Network Infrastructure 60 L3 AD [Electrical Technician 9 0.2 IS Conlon 147502.03.01.2.001160 3553
Control System Engineer 5 0.2 G Brown 147502.03.01.2.001160 3553
47502.03.01.2.001190 [HRM Installation 60 L3 AD Electrical Technician 188 0.2 ITBD 47502.03.01.2.001160 3553
Control System Engineer 4 0.2 G Vogel 147502.03.01.2.001160 3553
IComputing Services Specialist 64 0.2 ITBD 47502.03.01.2.001160 3553

This is a small portion of the Instrumentation and Controls part of the BOE report

e The BOE Report is a working document

 The BOE Report is the vehicle by which the L3, L4 managers and project controls
communicate with one another about schedule and resource information

Mu2e
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Presenter
Presentation Notes
all of the required information is entered in this example


Access to Mu2e BOEs

[:? Existing supporting documentation is either bundled with its associated BOE documents or referenced within them.

WES Humber

475.02.01

475.02.03
475.02.03.01
475.02.03.011
475.02.03.01.2
475.02.03.02
475.02.03.021
475.02.03.02.2
475.02.03.03
475.02.03.031
475.02.03.03.2
475.02.03.04

475.02.04
475.02.04.01
475.02.04.02
475.02.04.021
475.02.04.02.2
475.02.04.03

Mu2e

Task Hame

Project Management

Instrumentation & Controls

Mu2e Accelerator Controls
Transport Controls & Delivery Ring Controls
MuZe Experimental Hall Caontrols

Delivery Ring Instrumentation
Delivery Ring DC Beam Meausurement
Delivery Ring Tune Measurement

Extraction Beamline instrumentation
M4 Line Profile and Intensity Monitors
4 Line Beam Loss Monitors

Accelerator Controls and Instrumentation Project Management

Radiation Safety Improvements
AP1 Line to Delivery Ring Total Loss Monitoring System
Delivery Ring Raditation Safety Upgrades
In Tunnel Shielding Over Loss Points
Ring Safety System Total Loss Monitoring

External Beam Line Safetly System

16 S. Werkema - Mu2e Accelerator Systems Overview

Mu2e
doc #

1888

Mu2e Accelerator BOEs are
accessible from the
Accelerator page on the

review web site:

http://mu2e.fnal.gov/public/project/revi
ews/cd2-review/accel.shtml

The Mu2e doc # links take
you to the Mu2e doc DB
item containing the BOE
and its supporting
documents.

2= Fermilab
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http://mu2e.fnal.gov/public/project/reviews/cd2-review/accel.shtml
http://mu2e.fnal.gov/public/project/reviews/cd2-review/accel.shtml

BOE Doc DB contents

Mu2e Document 1665-v14

Document #:
Mule-doc-1665-v14
Document type:
BoE
Submitted by:
R Coleman
Updated by:
Andy Stefanik
Document Created:
06 Jul 2011, 16:38
Contents Revised:
26 Jun 2014, 1324
DB Info Revised:
26 Jun 2014, 1324

[ Update Document

| Update DB Info |

Add Files

Username:

Password:

Mu2e
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CD2 BOE 475.02.9.05 Target Station Proton Absorber
Abstract:

Cost estimate for the proton beam absorber and associated steel shielding. B O E FO rm

Files in Document >/ (Often there are
@roton Beam Absorber (BOE Proton Beam Absorber docx, 53.2 kB more t h an one )

Other Files:
s (1) Mu2e proton beam absorber - Cost estimate for materials and fabrication (MuZ2e proton
s (2) Nule protes-bessraireerber-steebsireldwel oot ostimate for matenals and fabrication (

Supporting Documents

Get all files as tar.gz, zip. BOE Report SpreadSheet

Topics:

s Accelerator-Shielding
s AcceleratorProduction Target
o Basis of Estimates for CD-2BOE WEBS 2 Accelerator

BOE Review and Response

Authors:

e R Coleman

o Andy Stefanik

Keywords:

BoE

2= Fermilab
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»

Mu2e BOE — Page 1

v MU Date of Estimate: March 31,2011
e h[uze Revision Date: June 26, 2014

BASIS of ESTIMATE (BoE) Prepared by: Andy Stefanik

Contributing:

Docdb #: 1665

WBEBS Title: Target Station Proton Beam

WES number: 475.02.09.05 Control Account: 475.02.09
Absorber

WES Dictionary Definition: Design, fabrication, andinstallation ofthe elements required for the absorption of non-
interacting proton beam and secondary particle flux downstream ofthe protontarget.

Supporting Documents (including but not limited to):
See Electronic docdb file referenced above for supporting documentation:
(1} P8 schedule spreadsheet corresponding to thizs BOE (Excel).

(2} Mule Proton Beam Absorber Layout Drawing 494372, b

(3} MuZe proton beam absorber - Cost estimate for materials and fabrication.
(4) Mule proton beam absorber steel shielding - Cost estimate for materials and fabrication.

_ Supporting Documents — all
available in the same doc DB item

Quality Control Process Applied hy: Steve Werkema date: 7/3/2014

~

BOE Review

Assumptions:
BOE only|covers activities from the baseline dat

nto the scleddl® as Trtmals with 0% contingency.
Costs arain 2014 dollars affSdenat]

1 FTE = 1768 howrs for an average year. PG uses the actual calend™ 2 rearwith the exactmumber of workdays.

of May 1. 2014 ge@azd _Activities prior to the baseline date are entered

— BOE Baseline date = May 1, 2014

\ M&S in 2014 dollars

Details of the Base Estimate {explanation of the Work, Contingency and Duration)

This set of activities includes the labor and M&5 necessaryto (1) engineer and design the components, (2) fabricate the
components, and (3) provide engineering support to Civil Construction and the Alignment Group during installation.

Currently Assiogned Personnel

L2 Manager: Steve Werkema
L2 Deputy: Vladimir Nagaslaev
L3 Manager: Rick Coleman

L4 Manager: Andv Stefanik

Mu2e
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Presenter
Presentation Notes
I will not show the BOE change log


Mu2e BOE — Page 3ff

Task 47502.09.05.001222 ial: Prep purchase requisitions and award PO M&S.
Purchase materials.
M&S 516,000 Source: MuZe proton beam absorber - Cost estimate for materials

and fabrication {$16,000) and Mu2e proton beam absorber steel shielding - Cost
estimate for materials and fabrication ($0). Refer to the summary at the end of
each estimate document.

Duration 30 days

Estimate type Preliminary ~ Contingency of 23% based on contingency rule M4. €—

Task 47502.09.05.001230 Absorber: Fabricate.
Fabricate the absorber at Fermilab.

Mechanical Design Engineer 40 hours Fabrication support. =
Mechawnical Designer 40 hours Fabrication support.
Fermi mech tech supervisor 216 hours Sources: MuZ2e proton beam absorber - Cost estimate for materials

and fabrication (120 hours) and MuZ2e proton beam absorber steel shielding - Cost
estimate for materials and fabrication (96 hours). Refer to the summarv at the end
of each estimate document.

Fermilab mech tech 1164 hours  Sources: MuZ2e proton beam absorber - Cost estimate for materials
and fabrication (388 hours) and MuZ2e proton beam absorber steel shielding - Cost
estimate for materials and fabrication (376 hours). Refer to the summary at the
end of the estimate doculnent. Refer to the summary at the end of each estimate
document.

Welder — M&S 406 hours Sources: MuZe proton beam absorber - Cost estimate for materials
and fabrication (214 hours) and MuZ2e proton beam absorber steel shielding - Cost
estimate for materials and fabrication (192). Referto the summary at the end of
each estimate document.

M&S $9.000 Sources: MuZ2e proton beam absorber - Cost estimate for materials
and fabrication ($5,000) and MuZ2e proton beam absorber steel shielding - Cost
estimate for materials and fabrication ($4,000). Referto the summary at the end
of each estimate document.

—

Page 4 of 6

Mu2e
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There is an entry for each
Activity in the schedule

Contingency and contingency
rule used are cited (Called
“Estimate Uncertainty” in
schedule)

Each Resource this activity is
listed with quantities and
justification

2= Fermilab
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BOE Review

This is an excerpt from a BOE review
form (Mu2e-doc-4265) for the BOE
shown in the preceding slides.

The BOE review checks the following:

e that all the required information is
present and correct

e the information given actually
supports the cost estimate given

e contingency rules are properly applied

* resources given match the Mu2e
schedule in P6

* that all costs have been accounted for

Mu2e
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MuZe Accelerator BOE Review Check List

Reviewer: Steve Werkema

| Date of Review: 20 August 2014

BOE examined in this review: CD2 BOE 475.02.9.05 Target Station Proton Absorber

Mu2e doc DB numberand version number: Mu2e-doc-1665-v21

Individual BOE Checks
1. Isthetitle of the doc DB item correct (i.e. does the title contain the correct WBS number, have a
format similar to other BOEs)? Yes: [ No: O

2. Checksthat basic information is presentand correct.

Yes: B
Yes: &
Yes: (]
Yes: B
Yes: &
Yes: B

ves: B

ves: ]

Yes:

No: O
No: O
No: O
No: O
No: O
No: O
No: O

No: [

No: [

Date of Estimate

Revision Date (if applicable)

Docdb #

WBS number

Control Account

WBS Title (Does it match the WBS name in the schedule?)

W8S Dictionary Definition (Does it match the WBS Dictionary
(Mu2e-doc-21857). If not, what should the definition be?

Are the items listed in the Supporting Documents box available in the
Docdb item?

|5 the P& schedule spreadsheet for this BOE available in the Doc db item?

Do the assumptions listed contain the following?

ves:Bd  No:O
Yes:B]  No: O
Yes:  No:(O
Yes: B No: [

BOE only covers activities from the baseline date of May 1, 2014 onward.
Activities prior to the baseline date are entered into the schedule as actuals
with 0% contingency.

Costs are in 2014 dollars and do not include indirects
Durations are in working days.

1 FTE=1768 hours for an average year.

2+ Fermilab
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http://mu2e-docdb.fnal.gov:8080/cgi-bin/ShowDocument?docid=4265
http://mu2e-docdb.fnal.gov:8080/cgi-bin/ShowDocument?docid=4265
http://mu2e-docdb.fnal.gov:8080/cgi-bin/ShowDocument?docid=4265
http://mu2e-docdb.fnal.gov:8080/cgi-bin/ShowDocument?docid=4265
http://mu2e-docdb.fnal.gov:8080/cgi-bin/ShowDocument?docid=4265

RISK MANAGEMENT

MuZ2e 2% Fermilab
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Risks

e 22 Accelerator Risks in Risk Register
— All risks mitigated to the extent possible

— 8 Threats
* 4 High
3 Medium
* 1 Low

— 2 Opportunities
— 12 Retired Risks

* Detailed mitigation plans for all risks are documented in risk forms
in the Mu2e doc DB and are linked from the Risk Register (docdb

column)
 All risks are understood and under control

e Details on specific risks will be provided in the breakout session

MuZ2e 2% Fermilab
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»

Risk Register

Risk Post-mitigation Risk Contingency $K
Schedule Poi
Delays Poi Esumat | Point | EXPECTAT|EXPECTAT
. Mitigation . oint stimat ‘oint
Rik Fo C Proba | Leveld | o | Techni] poap | goore estimate e | estimat IONVALUE|IONVALUE|  ProbRange | 'R 803CL 85 CL | 90% CL
cDb o=k bility | Milestone cal RMS
Date of |(Included in e lcostk$) ([sched- | e [prob) IN k% IN Days
Risk ID Type Title Risk baseline] | Category Criticzal Owner days)
Inadequate A . . - .
ACCEL-011 a8 Threat EngineeringResources [Py 15-FY13 Current Risk M L M M n L For Bay i s B0 & ¥ B E =07 s 37 ¥38 ¥33
Injection damper required " . . .
sccel-0s || 2 Vobear  forDelvey Ring FriE-Fv13 Curerhisk | = N Mo oW n J Morgan i ' | B 0 R I M 32 ¥33 34
Cannat use TLMs o . . R .
ACCEL-020 2333 Threat control beam lasses. Fv15-Fv13 Current Risk L N 1 M n T. Leveling i 2,000 & i 40 0 0.0 e $283 $238 #3m
Radiated target will net " . . .
ACCEL-033 Lk hreat suvive inthe Beam. FYIE-Fv20 #  oom Curent Rigk L M M M M i R, Coleman i s R " v o i 0 i 3
Redezign the Remate
3833 Handiing Sustem for ater 4 100,000 VL N WH M N M M. Camphbel, ¥ 3300 S ¥ =3 0 0.0 oo 29 21 $222 $235
ACCEL-151 hreat cooled target Fv16-Fy15 Current Risk R.Caleman
4583 Meedto add new power ] 20,000 M WL H VL N ] 400 20 B0 | % 240 1z 25.00 TS| 241 4243 3256
ACCEL-200 reat supplies tothe beam line.  [FY15-FY16 Current Risk 0. Skl
Meedtofabricate
4530 additional magnets tothe k3 20,000 L WL M WL N M k3 200 20 20 E 40 4 0.0 250 4.3M 41 42 43
ACCEL-201 Threat beam line. FY15-Fv1E Curent Rigk 0. Sl
Replace the Diagnastic
453 Absorber dipale with an ] 5.000 M WL M VL N M ¥ mo 20 S0 | % 1551 o 25.00 TS| [$63) (354 [$57)
ACCEL-202 Qpportunity| existing magnet P 13-Fy 16 Current Risk 0. Still
sestupole magnets for use in . . B .
ACCEL-203 4582 g b pattunity| Mu2s Fri5-Fri5 Cumrent Risk L N M M N M W Nagaslaey ¥ (166) LA (251 0 0.0 25| 4.3 [£31 $32) [$33)
Meedto add 2 more
4533 collimators to the L U} Ll vl il M # 160 10 * A 1) 0.0 25| 43w B2T 26 23
ACCEL-204 Threat Extinction section Fv15-Fy16 Current Risk E Prebys
INFN cannat deliver fullin- " . . .
CAL-108 el T — FyiE-Fvz0 Curerhisk | = N 1 H n R Ray i - N 0 R I M *0 0 #0
Cannat develop LV-
363 sutended salidstate $ 100000 M M Mol H | o % - e | s 20 mox|  TEox 50 40 40
phatodetectar that is blind
CAL-148 Threat to longer wavelengths F15 Current Risk 0. Hitlir
Inability to purchaze OT Fv18-Fv'13 B . B .
CAL-170 4465 reat generator from Russia Curent Rigk M M L M M Frank Porter $ g0 0 S| # 4 0 5.0 L Ml #51 #53 55
Corwentional construction
sl bidz are lawer than M N WH M N 3 (12000 S0 | % (500) 0 25.00 TS| [$554) [$704] [$728]
CONST-049 pportunity| estimated cost. P15 Current Risk T. Lackowski
Coast growth of
conventional construction
4425 Facilities because of L M M M WL M 3 276 140 102 E 28 1 0.0 2a0| 4.3 47 43 #50
changing stakehalder
CONST-165 hreat requirements. P15 Retired T. Lackowski
Detectar installation takes N . . .
Moot (| 0 Fies  Jlongerthanespeoted.  |FyiS Curenchisk | " M H N N - G. Ginther * dm| o il A I ‘o "0 M) 228 23 243
Rates enceed Muon
3838 Stapping Target Manitar M N M M N M ] 200 5% | % 50 0 25.00 TS| 337 101 $105
MUOMN-146 Threat capabilities Py 17-15 Current Risk J. Miller
Degrader needed for N . . .
muoh7 | | 8 [l vest | oslbration FYiB-Fr13 Curentisk | " N A A G. Ginther ¢ =0 Sk A I BmIA) TE) WA ¥ ar sz
PM-007 \ 3363 | [Threat CO-4 float inadequate. Fva2i Current Risk L il il il Fan Ray ¥ 2.546 500 10 3 - 50 0.0 250 4.3 $435 $448 $463
Additional resources
{ » M| RISK REGI$TER , Risk Dollars per year Refired risks Transfer Risk Events Realized Risk events Risk Mapping Deleted Items . Sheetl /%] { 1l |
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Project Interface Matrix

MuZ2e Interface Matrix

Available on Project IS
]
Management page of the g 2
review web site under £ 5 2
“ . o O E =
Requirements and Interface 2 = s
L] @
Documents” =5 |2|8|8|. |8 |¢
. 8| o | o |2 |2 | o|E E
‘1': .
s|g|5|2|s|8|e|2|F|&|la|x
WBS # L2 Sub Project Interface Doc| o | < O 7] = — O O ) 0 <L o)
475.01 |Project Management Accelerator
475.02 |Accelerator < 1529 1529 1529 1529 1529 1529 1528> Interface
475.03|Conventional Construction 1537 1537 1537 1537 1537 1537 1537 Document
475.04|Solenoids 1470 1470 1470 1470 1470 147
475.05|Muon Beamline 1168 1168 1168 1168 1168 1168 1168
475 06| Tracker 1562 1562 1562 1562 1562
475.07 | Calorimeter 2195 2195 2195 2195 2195
475 08|Cosmic Ray Veto 1551 1551 1551
475.09|DAQ 1520 1520 1520 1520 1520
(none) GPP 4427 4427
(none) AlP 4427 4427
(none) g-2 4427
Mu2e $% Fermilab
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All interfaces with WBS 475.03 (Conventional Construction) are under change control and have been formally signed by the interface owners.


Accelerator Interface Document

Table of Contents

1. INTRODUCTION 3 Accelerator Interface Document is
2. INTERNAL INTERFACES o i )
2.1 WBS 475.02.03 INSTRUMENTATION AND CONTROLS (INTERNAL) ... cooooeooeeooeoeeeeeeeeeeene 3 divided into two sections:
2.2 WBS 475.02.04 RADIATION SAFETY IMPROVEMENTS (INTERNAL) —-ooocoooooeeeeeeeeeeeeeeee 6 ) _
2.3 WBS 475.02.05 RESONANT EXTRACTION SYSTEM (INTERNAL) w..coooueeeeeeeeeeeeeeeeeeeeeeeeeen 6 1 . | nte r‘nal Inte rfa ces — Inte rfa ces
24  WBS 475.02.06 DELIVERY RING RE (INTERNAL) .......ooooooeeooeeeoeooseeeeeeeeeeeeeeseseseeseseeeeeeseseeeeseeene 7 f h A | 13 with
2.5 WBS 475.02.07 EXTERNAL BEAM LINE (INTERNAL). .. oooooooeeoeoe oo eeeeseeeeeneeseseeeeeeee 7 OT €ac ccelerator wit
26  WBS 475.02.08 EXTINCTION (INTERNAL) --oocooeooeeeooeeeeeeee oo eeeeeoee oo eeeeeeeeeeeeeee 9 other Accelerator L3s
27  WBS 475.02.09 TARGET STATION (INTERNAL) ----.ovocoooooeeeeeeeeeoeoeseeeeeeeeeeeeeesssesseeseseeeeeneeseeseseeene 9
3. EXTERNAL INTERFACES 1 2. External Interfaces — interfaces
3.1  WBS 475.02.03 INSTRUMENTATION AND CONTROLS (EXTERNAL) -vovcoooooeeeoeeeeeeeooereeeeee 11 )
32  WBS 475.02.04 RADIATION SAFETY IMPROVEMENTS (EXTERNAL) ... rrvooeeeeeeeeeeereesreeeeenee 12 of each Accelerator L3 with
33  WBS 475.02.05 RESONANT EXTRACTION SYSTEM (EXTERNAL) oooooooooooeeeoeoeeeeeeeoeeeeeeoene 13
3.4  WBS 475.02.06 DELIVERY RING RF (EXTERNAL) w.o.o.oomeooeeeeeeeoeoeseeeeeeeeeeeeeessssseeeeseeeseeeessseeseees 13 other Mu2e L2s and other
35  WBS 475.02.07 EXTERNAL BEAM LINE (EXTERNAL).---oooooooooeoeoooee oo eeeeeeeeeeeeessseeseee 13 Muon Cam pus p roj ects
36 WBS 475.02.08 EXTINCTION (EXTERNAL)....ooooooooeoeeoeeeeeoeeeeeeeeeeeeeeeeeeee oo eeeeeseeeeeeenee 14
37  WBS 475.02.09 TARGET STATION (EXTERNAL) . -..ooo.oooeeoeeeeeeeoeososeeeeeeeeeeeeeeesssseeeeeseeeseeeeesseeseees 15
The Accelerator Interface document is available from the
review web site
Mu2e 2% Fermilab
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Accelerator Interface Document (continued)

3.5 WBS 475.02.07 EXTERNAL BEAM LINE (EXTERNAL)

Table 102.07.2 lists all of the interfaces from the External Beam line to outside of the Accelerator subproject.

Ttem

Interface

Description

Owners

Reference
Documents/
Drawing

Target Station,
Production
Solenoid (PS)

The experimental detector specifies thelocation ofthe
target and its orientation. The Production Solenoid (PS)
also defines the beam trajectory through the magnetic
field to the solenoid entrance. The ExtractionLine
subproject is responsible for delivering the proton
beam at the specified entry coordinates and angles. The
subproject also provides beam trajectory variability for
target scans withouta significant deterioration inbeam
quality.

WB5475.04

G-2

After vertical extraction from the Delivery ring, the
next 25 meters ofexternal beamline is shared by the
Mu2e and g-2 experiments, although with different
operating tunes. The M35 g-2 line then separates
vertically from the M4 Mu2eline by reverse-powering
a single MDC dipole facilitating simple and efficient
switching between the two modes of operation. The
shared part of the beamline and theline connecting to
the g-2 storage ring will be designed. procuredand
installed as_partofg-2 project. The M4 line that
connects to the Mu2e experiment will be part ofthe
Mu2e WBS. G-2 building (MC-1) provides the space
for some beam line and extinction power supplies.

M.Convery

GPP

The components that makeup the M4 beamline will be
installed as part of the Mu2e WBS. The tunnel
enclosure and basic infrastructure will be managed as a
GPP. The L3 manager for the Extraction Line will need
to interface with the Project Manager for the GPP so
that the tunnel dimensions and geometry match what is

T.Lakowski

Mu2e
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Extract from the Accelerator
Interface Document for External
Beamline external interfaces

Owners are the L3 manager for
the External Beamline and one of
the following:

— The L2 manager for the
indicated Mu2e L2, or

- The AIP/GPP/g-2 manager
indicated by name

Reference Documents/Drawing
will be created and signed by the
owners prior to CD-3c

2= Fermilab

10/21/2014



MISCELLANEOUS
 TECHNICAL DOCUMENTATION
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Project Management Costs

= 475.02BL Accelerstor
@L.m Accelerator Project Management
475.028L.07 Recycler RF & Extraction Conceptual Design OPC (OB
= 4¥502BL.03 Instrumentation and Controls
475 02BL 053.01 MuZe Accelerstor Contrals
475 02BL.03.02 Delivery Ring Instrumentation
475 02BL 05.03 Extraction Beamline Instrumentation
#—475 026 .03.04 Technical Documentstior—
E 47502BL.04 Radistion Safety Improvements
475 026L.04.01 AP1 Line to Delivery Ring Total Loss Monitor System
475 026L.04.02 Delivery Ring Radiation Safety Uparades
475 026L.04.03 External Beamline Safety System
475 026L 04.04 MuZe Safety Systems
[H—_dy5 026L 04 .05 Technical Documentation—
= 4¥502BL.05 Resonant Extraction System
475 02BL 05.01 Genetal Design of Resonant Extraction System
475 02BL 05.02 Electrostatic septum (Mechanical) for the Resonant Extraction Syst
475 026L 05035 Magnets for the Resonant Extraction System
475 02BL 0504 Fast Feedback Devices (aka: Spill Monitor) for the Resonant
475 026L.05.03 Fast Feedback Electranics for the Resonant Extraction =
475 02BL 0506 REF Knockowt Kicker for the Resonant Extraction =yste
475 02BL 0507 Magnet Power Supplies far the Resonant Extractio
=75 076 .05.05 Technical Documentation for the Resonant Extradtion Syale
= 47502BL.06 Delivery Ring RF System
475 02BL 06.01 Lowe Level RF System
475 02BL.0G.02 Delivery Ring RF Studies & Tuning
475 02BL 0603 Delivery Ring RF Cooling System
475.02BL.06.04 Delivery Ring 2.4 WMHz RF
R #v5.026L 06.05 Technical Documentsfio
475 02BL.0F External Beamline
475 02BL.08 Extinction Systems
475 02BL .09 Target Station
475.028L 10 Accelerastor Conceptual DesigniRED

Mu2e

29 S. Werkema - Mu2e Accelerator Systems Overview

[+ [#

+ [ H F FHFEEH

* Project management costs
for L2 management isin the
Accelerator Project
management L3.

* Project management

activities and costs for each
L3 are contained in a L4
category called “Technical
Documentation”

2= Fermilab
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Mu2e Accelerator Breakout talks

Title

Mu2e Accelerator Overview
Radiation Safety

Delivery Ring RF

Target Station

Resonant Extraction

External Beamline Design

External Beamline Cost & Schedule
Instrumentation & Controls
Extinction

Extinction Monitoring

Installation & Commissioning

File

B02-1 Accelerator Overview

B02-2 Radiation Safety

B02-3 Delivery Ring RF

B02-4 Target Station

B0O2-5 Resonant Extraction

B02-6 External Beamline Design
B02-7 External Beamline Cost-Sched
B02-8 Instrumentation-Controls
B02-9 Extinction

B02-10 Extinction Monitoring

B02-11 Installation-Commissioning

Speaker

S. Werkema
A. Leveling
J. Dey

R. Coleman
V. Nagaslaev
E. Prebys

D. Still

B. Drendel
E. Prebys

P. Kasper

S. Werkema

>>> Not shown in chronological order

Mu2e
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(min)
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30
20
50
30
20
20
30
30
30
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Proposed Schedule

Tuesday Afternoon (3:10 - 5:00 pm) Combined Session
* Accelerator Overview S. Werkema 40 min
* Muon Beamline Overview G. Ginther 40 min
* Muon Beamline Vacuum D. Pushka 30 min

Wednesday Morning (8:00 - 11:30 am)

Target Station R. Coleman 60 min

* Radiation Safety A. Leveling 40 min
* Break 10 min
e Delivery Ring RF J. Dey 30 min
* Resonant Extraction V. Nagaslaev 40 min
* Instrumentation & Controls B. Drendel 40 min

Mu2e 2% Fermilab
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Presentation Notes
10 min. added to talk durations to allow time for questions and discussion.


®
Proposed Schedule (continued)

Wednesday Afternoon (12:30 - 2:00 pm)

e External Beamline Design E. Prebys 30 min

e External Beamline Cost & Schedule D. Still 30 min
Thursday Morning (8:00 - 11:30 am)

e Extinction E. Prebys 40 min

* Extinction Monitoring P. Kasper 40 min

* Installation and Commissioning S. Werkema 20 min
Mu2e & Fermilab

33 S. Werkema - Mu2e Accelerator Systems Overview 10/21/2014


Presenter
Presentation Notes
10 min. added to talk durations to allow time for questions and discussion.


	Mu2e Accelerator Systems Overview: Muon Campus Projects, Procedures
	Outline
	Slide Number 3
	The Fermilab Muon Campus
	Scope of Muon Campus Projects
	Mu2e Scope Overview
	Required New Construction Not on the Mu2e Project
	Why Would We Do This to Ourselves?
	Muon Campus Program Organization
	Interface Milestones
	Slide Number 11
	Mu2e Accelerator KPPs
	Slide Number 13
	Cost Estimate Procedure
	BOE Report
	Access to Mu2e BOEs
	BOE Doc DB contents
	Mu2e BOE – Page 1
	Mu2e BOE – Page 3ff
	BOE Review
	Slide Number 21
	Risks
	Risk Register
	Slide Number 24
	Project Interface Matrix
	Accelerator Interface Document
	Accelerator Interface Document (continued)
	Slide Number 28
	Project Management Costs
	Slide Number 30
	Mu2e Accelerator Breakout talks
	Proposed Schedule
	Proposed Schedule (continued)

