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C50/C75/C100

Update - February 2018, with new vendor quotes for C75 & C100
Active volts unit cost
cells cav Length ffill factor /cav | gradient|klystron| (FY18 M$ Total Cost| MV [V(gain)
# Cav| /cav |lengthm| m % MV (MV) [(MV/m)| power | Direct) | *RF Cost |FY18 Direct| (gain) /S
C50 8 5 0.5 4 48.1 50 6.25 12.5 6 1.42 1.42 20 14.1
C75* 8 5 0.5 4 48.1 75 9.4 18.8* 8 1.76 0.84 2.60 45 17.3
C100% 8 7 0.7 5.6 64.4 100 12.5 17.9¢ 13 4.57 1.81 6.38 70 11.0

C50 Estimate . New cells or new processing required to achieve higher Qs and gradients
® Based on C50-11 + escalation *Engineering required at additional cost (not included)

« Added Mag shielding & NEG Pumps DEED W e et

C75 Estimate

* Based on C50-11 with C75 Cavities

* Includes Actual Vendor Quotes as of June2017 for Cavity Fab, Ingot & Ingot Slicing (reusing end groups)

*  Includes Mag shielding & NEG Pumps

C100 Estimate

* Includes updated quotes from Vendors for one Cryomodule as of August 2017 for the following major procurements
* Nb & Cavities, He Vessel, Tuners, Thermal Shield, Magnetic Shield, Vac Vessels (End cans were not requoted).

. All other procurements used escalation + scaling factor (+15%) due to low volume buys

e (C75&C100 -LL RFforC75 & C100 and High power (for C100) based on cost estimate from C. Hovator (June2017)

What is not included

*  Onetime R&D costs for Cavity Development (already done)

*  Onetime cost for LL RF Development to address obsolesce (same design for ¢50, C75 and/or C100 zones)

*  Wave Guide Vendor Development + 8 Wave Guides

Ref. DRAFT C50 vs C75 vs C100 Rev 49- 13Feb2017

("j A C75 Project and Implementation Review 2/15/2018
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Adjusted CPP Schedule
Fiscal Year Modules Installed during SAD

FY18

FY19
FY20

FY21
FY22
FY23

FY24
FY25
FY26
FY27

(’j A C75 Project and Implementation Review

F100, SL21

C75-01
C75-02, C100-Refurb-0

C75-03, C75-04, C100-Refurb-1
C75-05, C75-06, C100-Refurb-2
C75-07, C75-08, C100-Refurb-3

C100-Refurb-4
C75-09
C100-Refurb-5
C75-10
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CPP Cryomodule Plan

] R R L T e ) ) e o e e e e R e I

LCL5 W Assembly 115 days
C75-01.CM Assemble and Tes 251 days
€75-0 install and Commissio 25 days
Nb 350 OCM Assemble and Te 130 days
C75-02.CM Assemble and Tes 753 days
€75-02 install and Commissio 25 days
£100-01 CM Assembly and Te: 308 days
€100-01 install and Commissi 25 days
C75-03 CM Assembly and Tes' 250 days
C75-08 Install and Commissio 25 days
C75-04CM Assembly and Tes| 200 days
€75-0% install and Commissio 25 days
€100 CM Assembly and Te: 217 days
€102 nstall and Commissi 25 days
C75-05 CM Assembly and Tes' 250 days
C75-05 Install and Commissio 25 days
C75-06 CM Assembly and Tes' 200 days
€75-06 nstall and Commissio 25 days
C1004BCM Assembly and Te 217 days
€100-08 nstall and Commissi 25 days
C75-07 CM Assembly and Tes' 250 days
C75-07 nstall and Commissio 25 days
C75-08.CM Assembly and Tes' 200 days
C75-08 nstall and Commissio 25 days
£100-04 CM Assembly and Te 217 days
€100-04 nstall and Comissior 25 days
C10045CM Assembly and Te 217 days
€105 nstall and Commissi 25 days
C75-09CM Assembly and Tes| 217 days
C75-09 nstall and Commissio 25 days
£100-06 CM Assembly and Te: 217 days
€100-06 nstall and Commissi 25 days
C75-10CM Assembly and Tes! 217 days
C75-10 nstalland Commissio 25 days

TRHRLTLTHERLTHLL LT LLR LR TR o

Wed 2/14/15 Tue 430/19
Mon6/4/18 Mon 6/3/1
Tue6/4/19 Mon7/Bf10
Mon6/4/18 Fi 11/30/18
Mon3/4/19 Wed 2/19/X
Mon5/4/20 i 6520
Wed5/1/19 Fi7f3/2
Mon T/ Fig/if2
Mon2f32 RHiymMm
MonSf3/20 Fil G/
Mon6f1/20 Fid30fn
WedS/26/21 Tue 6/9/21
ThII/D Fi7j30f0
Tue 831 Mondfs
Wed231 Tue2if2
Mon52Z2 HiGfy2
Toe6f1/1  Mon5/2/22
Mon5/53/23 Fi /42
Rl MonghfR
MonBf8/2 Figfy/2
232 Wed2fi/B
Mon5/B FiGYB
Wed6/1/2 Tue52/83
Mon5/B/2 Hi6/BfB
SR Mon 73T
Mondf1fB FiYY/B
S 1Y/ Mon 7290
Mon 8524 i %620
Tue 10124 Wed 7/30/%
M85 FiYSS
Wed 10/1/5 Thu7/30/26
Mon8f3/%5 Fii Y426
ThINYE Fi7/30f7
Mon 82T Ry

) §37A 75 Project and Implementation Review
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Fiscal Year

LcLs 1l

Cavity Qual
Cavity String
CM assembly
CM Test

C75-01
In-house cavity pair

Plan C75-01 and C75-02

FY18 FY19
Aug Sep |Oct Nov Dec Jan Feb Mar Apr

Jun  Jul

May Jun

Procedure development ani

Cavity processing
Cavity Procurement
Cavity process and qual
Cryounit Assembly
Cryomodule assembly
Acceptance test

Install and commission

Nb3Sn QCM
QCM CM Assembly

C75-02

Cavity Procurement
Cavity process and qual
Cryounit Assembly
Cryomodule assembly
Acceptance test

Install and commission

C100

Placeholder for 1st Rework

FY20
Jul Aug Sep |Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

2/15/2018

(’j A C75 Project and Implementation Review
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Forecasted C75-01 FTE per Month

Fiscal Year FY18 FY19
Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul
C75-01
Cavity Procurement _
Cavity process and qual 7 months
Cryounit Assembly

Cryomodule assembly
Acceptance test

Install and commission 1 month
Total FTE 0.12 0.25 0.5 0.5 0.85 0.85 14 1.2 1.2 0.8 0.8 0.6 0.5

Based on C50-11 Actuals

Total = 9.6 FTE

- .
0.00 -I t t t t t t t t t t t d

Jun 18 Jul '18 Aug '18 Sep '18 Oct '18 Nov '18 Dec '18 Jan '19 Feb '19 Mar '19 Apr '19 May "19 Jun '19

a0 & i i i 2/15/2018
(& \\J A 75 Project and Implementation Review _-lefferson Lab
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Forecasted C75-01 FTE per Month

M Scientist ™ ComSci ™ ElcEng+EACII ElcTec ® MecEng+MACII ® MecTec Sr Staff Misc

0.90

0.80

Total =9.6 FTE

0.70

0.60

Based on C50-11 Actuals

0.50

0.40

0.30

0.20

0.10

0.00 ] T

Jun'18 Jul'18 Aug 18 Sep '18 Oct'18 Nov "18 Dec '18 Jan'19 Feb '19 Mar '19 Apr '19 May '19 Jun'19

2, (’J A c75 Project and Implementation Review 2/15/2018
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C50-11 Actual FTE per Month

FY13/14 Oct'12 Nov'l12 Dec'12 Jan'l3 Feb'13 Mar'l13 Apr'l3 May '13 Jun'13 Jul'l3 Aug'l3 Sep'l3 Oct'l3
C50-11

CM Disassembly _

Cavity process and qual

Cryounit Assembly

Cryomodule assembly

Acceptance test

Install and commission

Total FTE 0.16 0.16 0 0.31 0.88 1.28 1.52 1.61 1.11 0.86 0.77 0.55 0.1
1.80 Total |
PLC Labor Type | FTEs
1.60 Scientist 0.12 |
Total =9.3 FTE ComSci | 0.14
1.40 ElcEng + EACII | 0.13 |
ElcTec 1.15
1.20 MecEng + MACII| 1.32 |
MecTec 5.68
1.00 Sr Staff 0.51 |
Misc
0.80
0.60
0.40
0.20
0.00
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

(’J A C75 Project and Implementation Review 2/15/2018
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LCLS Il Ramp Down and C75-01

Task Name Duration  [Start Finish 2018 2019
Qtrl |Qtr2 (Qtr3 |Qtrd |Qtr1/Qtr2 | Qtr3
LCLS Il Assembly 315days Wed 2/14/1¢ Tue 4/30/19 | ( ——
CM15 Assembly Completec 0 days Wed 10/3/18 Wed 10/3/18 & 10/3
CM16 Assembly Completec 0 days Wed 10/24/1 Wed 10/24/1 & 10/24
CM17 Assembly Completec 0 days Wed 11/14/1 Wed 11/14/1 ¢ 11/14
CM18 Assembly Completec 0 days Wed 1/16/19 Wed 1/16/19 < 1/16
CM19 Assembly Completec 0 days Thu 2/14/19 Thu 2/14/19 o 2/14
CM20 Assembly Completec 0 days Thu 3/14/19 Thu 3/14/19 & 314
C75-01CM Assemble and Tes 261days Mon 6/4/18 Mon 6/3/19 e
Cavity Pair Qualification  150days Mon 6/4/18 Fri 12/28/18 [
Cryounit Assembly 103days Mon 10/1/18 Wed 2/20/19
Cryomodule Assembly ~ 105days  Mon 12/3/18 Fri 4/26/19
Acceptance Test 26days  Mon 4/29/19 Mon 6/3/19
C75-01Install and Commissio 25days  Tue 6/4/19 Mon 7/8/19

) (’j A C75 Project and Implementation Review 2/15/2018
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A Plan for Completing (2) C75 + (1) C100

Fiscal Year FY18 FY19 FY20 Fy21
Jun Jul  Aug Sep [Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep [Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep [Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Pull a C20 Cryomodule
Pull a C100 Cryomodule
€75-01 to Tunnel

Pull a C20 Cryomodule

I‘

€75-02

Cavity Procurement I (16) Cavity procurement,

Cavity process and qual implies we make or locate (8)
Cryounit Assembly L. .
Cryomodule assembly 1- additional end-group pairs
Acceptance test

Install and commission ‘

€100-00

Rewark (1001 _‘0/

€75-03
Disassemble C20 CM -

Cavity Procurement

Cavity process and qual
Cryounit Assembly
Cryomodule assembly

Acceptance test
Install and commission

C75-04

Cavity process and qual

Cryounit Assembly

Cryomodule assembly

Acceptance test

Install and commission ‘

€100-01

Rework 100-02
Install and commission ‘

(’j A 75 Project and Implementation Review 2/15/2018
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Forecast FTE per Month at Peak

Fiscal Year FY20 FY21
Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21

C75-02 Cryomodule
C100-01 Cryomodule
C75-03 Cryomodule
C75-04 Cryomodule
C€100-02 Cryomodule

C75-05 Cryomodule
C75-06 Cryomodule

C75-02 Cryomodule 0.53

€100-01 Cryomodule 1.23 1.23 0.83 0.83 0.63 0.53

C75-03 Cryomodule 0.12 0.25 0.50 0.50 0.85 0.85 1.40 1.20 1.20 0.80 0.80 0.60 0.50

C75-04 Cryomodule 0.53 0.53 0.88 0.88 1.43 1.23 1.23 0.83 0.83 0.63 0.53

€100-02 Cryomodule 0.53 0.53 0.88 0.88 1.43 1.23 1.23 0.83 0.83 0.63 0.53

C75-05 Cryomodule 0.53 0.53 0.88 0.88 1.43 1.23 1.23

C75-06 Cryomodule 0.53 0.53 0.88

Total FTE per Month 1.89 1.48 1.33 1.33 2.02 1.92 2.28 2.08 3.17 2.57 2.92 2.32 3.30 2.40 2.65 1.72 2.80 2.40 2.65
3.50

— i i i 2/15/2018
\\‘J A 75 Project and Implementation Review » Jefferson Lab




Infrastructure for C75 Cryomodules

Space to add a 4" rail Pl =t
for CEBAF modules % sl =i a]eis
during LCLS I - % 7 1
Decision not to add & T
for C75-01 P haw =

. ;5 s il
— Plan to use exisitng e e

rails similar to C50-13 i ¥ —

Cryo-unit rails will be «| § = ﬁ ] [
added for C75-01 ———— /(]
Timing for adding 4t - == -
rail will be driven by e
future work e

@' \'\’j A C75 Project and Implementation Review 2/151/5018 .!efferson Lab



SRF Organization

REILLY, A.
DALY, E.
a | B | SRF Engineering SRF Beam Support Cryomodule Group Cavity Processing
Speolal Frojsois Frooecces & Maberials (DALY, E.) 1 DRURY, M. LEGG, B. DAVIS, K.
B (RIMBER. R.J AEECE. C. BROCK, J. DUTTON, S.
| | CLEMENS, W. HUMPHRY, F. J. Cryomodule Assembly Tuning/HT/Assembly
HANNON, F. EREMEEV, & HENRY, J. FISCHER, J. FOREHAND, D.
MARHALFBER, F. GEMG, R. HUQUE, N. CAMPBELL, J. DREYFUSS, C.
FALZIEWIEKI A TURLINGTON, L. SRF Project Support DESALVO, T. (t) OVERTON, R.
o WAKG, H ZPRADLE, J. WILLIAMS, S. — MCEWEN, A. LAWRENCE, S. (t) SESSOMS, T. (t)
GUD, J. TIAN, H ’7 MARTIN, J. WILDESON, A. ()
FARK, & T @) TROFBICVA, O. (as) BOOKWALTER, V. MURPHY, M. (t)
WANG, B VALEMTE-FELICIAND, A-LS Technical Facilities SALVADOR, M. (t) PAGE, L. Chemistry
¥ 3G - AT hstertaln Pyt fra DENNY, P. — BUCK, C. (s) PROSPER, T. FOLLKIE, J. —
BARNES, C. (t) TUCKER, D. () ANDERSON, A.
= CIIVATL 9. BENNETT, R. CARPENTER, B.  [—| WILCOX, C. HARRIS, T.
DHAKAL, F CASTAGNOLA, S. DEKERLEGAND, A. JOHNSON, C.
DAIL, D. OGLE, J. (t) WORLAND, K.
DICKEY, M. ANTHONY, M. SRF Test &
Key Points QA ORGANIZATION AUSTON, A. Measurement
. (LEUNG, J.) MCCREA, M. GOODMAN, T.
* CaVItIeS/CryomOd u |es move through SRF Accelerator Systems 11761 -Assembly Tech (new) KUSHNICK, P.
WO rk Cente rs POWERS, T. [ 11762 - Assembly Tech/Welder (new) STIRBET, M.
«  Work centers have leads R
* Donot have project based dedicated Production Coordinator | | — KING, L.
MACHA, K. Enqm_eerlnq DepartmentStaff _ _ BROCK. N. (0
teams (matr_lxed/asagned to SRF Engineering) MORRONE, M.
. e g . K. Wilson G. Cheng
*  Workis prioritized scheduled in H K Park T Hiatt
weekly planning sessions

* Scheduleis reviewed daily (twice)

‘ \’\’j A C75 Project and Implementation Review .}efferson Lab



SRF Facilities at JLab

SRF Facilities in chemistry, cavity
TEDF Project treatments, and

S~ support areas

Located in Annex — Advanced Conceptual Design 3
a5
Receiving i
Inspection Cavity and
Inventory cryomodule
cryo/RF testing Cleanroom |
} :
J
Offsite Storage — [k ¥ Start
(Production) 4 F
CM M/RF Checks
/ < . Tt
Cryomodule AT : 551 et : Fabrlcatlon
lf | assembly | ; i
IL‘__]____] Il

7 1!'

(’j A c7s Project and Implementation Review .}efferson Lab



SRF Quality Management System

« Goal to enable high quality, highly effective and efficient
operations in fulfilling the SRF Mission.

» Models the ISO 9001 Quality Standards.
» Supplements the Jlab lab-wide Quality Assurance Plan.

« Structured deployment of quality assurance practices
through quality policy and procedures.

« System is being implemented and continually improved.

i - - 2/15/2018
’\'j A 75 Project and Implementation Review .!efferson Lab
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Quality Policy: SRF Quality Manual QA-M-001

A “Road Map” describing the SRF Mission, the quality assurance/control
systems, and mechanism to produce high quality deliverables.

Highlights:
a) Process elements are based on ISO 9001
b) Lists a full set of quality process procedures (section 2).
c) Explains different levels of process documents (section 3).
d) Supplementslab-wide Jlab Quality Assurance Plan (section 3).
e) Describes SRF process interactions (section 4.2.2.1).
f) Captures SRF Mission Statement (section 5.3).
g) Explains SRF guality objectives (section 5.4.1).

h) ........ and the quality processes (section 5.5 to section 8.5).

—J°A €75 Project and Implementation Review 2/15/2018
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Data, Document & Process Management

PANSOPHY

A Process & Data Management Tool

Data Management & Storage

subcomponent test data
processing & testing procedures
Inventory

R&D and Production

Knowledge Management

to Maximize learning from
expensive prototyping and low-
volume production

Adopted by other DOE Lab
SNS (Spallation Neutron Source)
LCLS-1l Cryomodules at JLAB

—JA 75 Project and Implementation Review

Pansophy

Welcome to Pansophy

HAT IS PANSOPHY?

LATEST TEST RESULTS

—

é.,—

v

Put YOUR latest Ar;d gr‘ea!‘estﬂtest Results here!
Contact: Eanagn Team

-

DocuShare Menu

........
Updated .o
1. SRF daily used files

D4-Nov-2013

2. Project Fold:

Cavity and Cryomodule
Prototyping, Production & Testing

Process Control
- Fabrication

- Assembly

- Processing .

- Travelers Data Analysis

_ - Quer
Data Collection _ (F;er/csgures - gepoT-ts
- Test - Status Boards
- Process - Plots/Graphs
- Travelers - Metrics
- File Upload - Data Export

Pansophy

2/15/2018
18

Accelerator
Applications

. "

External
Analysis

.}efferson Lab




Data, Document & Process Management

I Xerox DocuShare®

DocuShare Tool

@ My Background Jobs (24)

» Web-accessible centralized file storage c —

Capture,

database (Lab-wide & SRF). sk VW er &

and Deliver

» Controlled-Sharing access to site TR
COntent. L;‘v 12GeV Upgrade oy Shars

Documentation supporting CEBAF's 12 Your personalized DocuShare home page
GeV Upgrade.

- 1 - Techno c;g',' or research and development
Collection-Based filing structure
. generated by or related to the

laboratory's major facilities.

I Xerox DocuShare®

jleung Logout My D

&} My Background Jobs (24)

Files for SRF o rgan izational info , Q ual Ity Bhs e

@1 Managemen i .
=’ 2 [7 SRF Institute

Laboratory administrator's files and

.
Management System, Project RO S
y their related offices.
Edit Selected v | Go Add > [ Go
#5-] Outreach
Management, procedures, travelers, etc. | © cumraeeny | S0
] y y ] Education, Public relations, Technology C) 01-SRF Projects

Transfer and User Liaison Office and Information on ISRFST projects. This is the home of the p
related documentation. e

Technical Facilities
Information on ISRFST fadilities

Safety and Quality Assurance ] 03 - SRF Organizational Information

» Plus other account and content features. | = S s e

i e 0
quality.assurance. QMS per 150 9001 Quality Standards

i Science ) Quick Reference Docushare Structure
Docushare Structure - Top Level

Documentation generated and related to
the conduct of scientific research at the

laboratory.

Security Home About DacuShare Login (As a Diff|

Documents related to integrated security Content Map Site Statistics My DocuShare

management - protection of Laboratory What's New Tutorials Personal Collec

el S hesial and e lackial Users & Groups DocuShare Downloads My Tasks
ST i £ allec Help Docushare. xerox.com My Background

property, cyber security, export control, Account Setting)

and counterintelligence.

(’j A 75 Project and Implementation Review 2/15/2018
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Pansophy Traveler — An Example

@) Panso

A System of umv\c/rsa\ Knowledge

- s wr < e < wro. - omem - Traveler Cover Page:

TRAVELERS
Traveler Area: Edit / Search For: C100- . CAV-INSP)
C100-CAV-ASSY-R3 — C100 Cavity Assembly -
c100 C100-CAV-ASSY2-R3 - C100 Cavity Assembly, Evacuation, and Leak Test
C100-CAV-BAKE-R2 - C100 Cavity Bake-out %

e — —— —  » Descriptions & approvals.

i E 3 [
raveler tie o ICA00 Covity Aasembly, Evacuation, and Lenk Test > Link s to associated
[Traveler Abstract [The following traveler documents the steps for the second of two clean room cavity assemblies for VTA qualification of C100 cavities for the 12GeV project.

[Traveler ID IC100-CAV-ASSY2
[Traveler Revision R3
ffraveler Author Steve Castagnola ro Ce du res
[Traveler Date 13-May-2011 L
INCR Emails macha
[Approval Names Steve Castagnola [Kurt Macha [ohn Hogan « . .
m— » Revision histor
[approval Date 13- May-2011 |13-May-2011 13-May-2011 .
[Approval Title |Author [Reviewer lProject Manager
References List and Hyperlink all documents related to this traveler. This includes, but is not limited to: safety (THAs, SOPs, etc), drawings, procedures, and facility related docur|
IRGA Leak Test Procedure IC100 cavity evacuation procedure Eity tooling VTA assembly drawing [C100 final cavity assembly procedure for VTA [Cavity installztion into test stznd proced:
[CRII1207015-0100 ualification :
[
Revision Note
R1 Initial release of this Traveler.
R2 Updated C100 Final Cavity Assembly Procedure for VTA Qualification
R3 updated C100 Final Cavity Assembly Procedure for VTA Qualification

m Pansophy S ——

MAINMENY - TRAVELERS MENU >  SRF v 1268V v WFO. v CLOSEDPR)

—— Emate | DATA INPUT -

Leak Teat
c100

Stop No. Instructions

e senene =80 | 1 Process instructions & steps to guide work flow,

lUse the D3 button at the top of the page to record a discrepancy or deviation that occurred before, during, or after  |(ax format 18-Jun-2005 16:30)
e swmamibly HelpRequest ' Yes _ No

S e 2. Data Input — data entry and comments made by
user at prescribed process points.
3. ‘Hooks’ to inventory system — automatic serial

e e number push and I.D.s for individual components

T Cavity assembly
box at the righ
pput probe set s

jRecord tophat,

TATHSN -

[Install the cavity into the test stand as per the Cauty neaie ol o 20
[Record the test stand serial .

[Record date and time of cavity evacuation.

[Record date and time turbo pump was established to syst OmEVCHIaE L

Rocord total system pressure in mbar siter turbo purnp Is operating ot ful spesd. (ex format 18-3un-2005 16:30) .

[ABow the cavity to pump overnight. rurbostart o
(ex format 10 32005 1630) a n a Sse rT] | e S
[TotalPressure1 L

5 [RRer cavity has pumpod overnight, record Total systerm pressure i wber. i
ok test the cavity as per the H0A st Tt Pucadue. ¥ Cavity 15 leak tight, save and upload the folowing files: Analog |rp. 5 A
h multiplier on ( 90 file), leak test summary with graph (.docx file or .Jpa), RGA leak tast scon (.rge fite). IF [\ "> AssemblyTach
s not leak tight, nitate a D3 and contact your supervisor or lead tochalcian. scavityLeakTight ' Yes
The leak tested cavity can now he transported to the VTA mezzanine for 120°F bake. st

Must submit traveler before attaching files.
lLeakTestComment

.jefferson Lab



DATA OUTPUT

Pansophy Traveler — An Example (cont.)

 Status Board - provides snapshot of work-in-process.

e Data Query and Filter Functions for REPORTSs on selected parameters.
* Export function to MS Excel for other data analyses.

[
MAIN MENU  ~ QUERIES MENU ->  GLOBAL ~ SRF v 12GeV - -
QUERIES
Select Project(s): Select a Type of Serial Number:  Select the Serial Number Value(s):
C100-R-036 o
C100-RI-037
C100-RI-038 3
C100-RIH039 pa nso h
C100-RI-040 ;& p . y
= L A System of Universal Knowledge
Status: [ifiay or [T On or After Before ~port results to
Al - Al - @ @ Excel | | PDF MAIN MENU ~ QUERIES MENU -> GLOBAL v SRF -
TRAVID trav_seq_num serial_number trav_open_who trav_open_date trav_close_who trav_close_date
C100-CAV-INSP C100-RI1-002 GEORGED 08/03/10 CARPENTE 10/18/10
C100-CAV-ASSY C100-RI-002 CIOYNER 08/04/10 ABURRILL 12/08/10
Query Menu
C100-CAV-DEGR C100-RI-002 JDAVEN 08/05/10 ABURRILL 12/06/10
C100-CAV-HPR C100-RI-002 STIPTON 08/05/10 ABURRILL 12/06/10 Wariable Grid
C100-CAV-ASS5Y2 C100-RI-002 DREYFUSS 08/06/10 MACHA 10/25/10 User Defined c
C100-CAV-RFIN C100-RI-002 OVERTONR 09/20/10 MARHAUSE 12/21/10
C100-CAV-DEGR m C100-RI-002 JDAVEN 09/21/10 ABURRILL 12/06/10
C100-CAV-DEGR E C100-RI-002 JDAVEN 09/21/10 ABURRILL 12/06/10
User Defined Que C100 V-ASSY2
C100-CAV-HPR H = =
A\ 100 Select checkboxes of Variables to be used in Query
C100-CAV-EPOL
C100-CAV-ASSY ey e Field Name Query |Field Name Query
I =
C100-CAV-HPR 2 | [CAVSI Aseembly TEchT Assembly T Ech, Arscmbly | chs RECordDste, FinslAssy Comments VTATHSR, TotalPressureLT = : CAVSMN v CaviInstallToTestStandComments
[canlcaven — Jasembiyiccni amembiyicchilasemoiyicchsJecordoats [F molassyommentalyia 1 rsn Jiotaleressarei g
C100-CAV-ASSY2 4
C100-CAV-BAKE a roomooreviens  Ktovmer 2o10-e-0s I 4 AssemblyTech1 v AssemblyTech_1
C100-CAV-HEAT N —— PP T— ——  — AssemblyTech2 v SlowEvacStart
C100-CAV-THKN H [ fcssmucorfasasne  Jrovear ey lov002 \se00r  re : -- A blyTech3 7 TurboStart
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Control of Non-Conforming Product (MAI-P-004)

Non-Conforming Reports (NCRs):

» Formal process for identification and disposition of Non-Conforming
products.

» Process Integration between quality control, inventory control, and the
production Travelers.

» Tie-ins to Pansophy for automatic Non-Conforming Reporting.

Detours, Deviations and Discrepancies (D3s):

» A Supplemental Tool for capturing “Off-Normal” events that occur
before, during or even after the production process.

» Tie-ins to Pansophy for automatic reports and search query.

2% EJ°A 75 Project and Implementation Review 2/15/2018
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Traveler Reports

Travelers (Op/Cl) Travelers by Project
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Opén/CIosed status of instantiated traveleré Project view of open/closed status of all instantiated travelers
Travelers by Workcenter Travelers Open/Closed by Month

L2PRO-TRAV (Updated: 02-aug-2017, 10:28 OT) L2PRD TRAV Report Sumemary
im L2740 ThAV, OpeniClosed (Updated: 82-Aug-2017, 10:39 €OT)
® Clwed # Opan

|

Work ConeeiActiity

Workcenter view op/cl status of instantiated travelers Monthly op/cl status of travelers and accumulate percentage closed
Traveler Weekly Report Traveler Weekly Owners
P - S5 e e 7 " i it
Op/cl status for a given week Currently open travelers listed by authors o
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NCR Reports

~ Open/Closed status of instantiated NCRs

NCRs by Workcenters

LEPRD-Travelers (Upsated: 03-sug-2017, €¥:38 DY)
B Cesss W bssey @ Gpen B hotep

LIPRO-NCR Classification (Updated; 16 Feb 2017, 14:91)
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NCRs

NCRs by Project

==
open/closed status of all instantiated NCRs

=

Project vie

=

[0}

NCR Classification (Traveler)

NCR classifications listed by traveler with filters on system and op/cl status

NCR Closure Periods & Age

Instantiation to present time

NCR time elapsed from
instantiation to closure

[t

NCR time elapsed from

2/15/2018
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Status Boards and Drilldowns

Status Boards and Drilldowns

Status Boards Drilldowns

Cavity level components and
key parameters.

T |5

| Status of cavities from RI

|

Status of cavities from EZ -

o 1
PR _:_.3,_’? _.,__‘._1_‘.-'_.-!_.,_.'; ,__.1. H ,:;_ : ;,:;‘w ol
Cavity String level components -
Status of cryomodule completion  and key parameters.

Monthly Statement
: P P P PP P o P

Cryomodule level of key
parameters and serial
numbers, allowing a user
to drilldown to
subcomponents.

A one page view of the open and
and closed status of Travelers and
NCRs, open travelers status by
author, open NCRs with
dispositions, open NCRs without
dispositions, and classifications of
NCR problems.
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Summary

* Resources for C75 cryomodules are well understood
— Based off of C50 refurbishment program — 13 CM completed

— C75 introduces new cavity shape, modifications to tuner ends
and supports for HOM elbows

« LCLS Il will bring challenges to C75-01 (and possibly C75-02)
— C50-13 was completed on schedule in the midst of LCLS Il
— CPP is top priority for the Lab, LCLS Il is also a high priority
— Stretching out C75-01 helps manage resource loading

— May need to add resources depending on LCLS Il future work
» If LCLS I is extended, HE is added

« Aplan has been made to meet the CPP for FY18 and beyond
— Strategically start cryomodules ahead of FY installation dates

 The SRF organization and means for completing cryomodule
assembly projects is well established and experienced

— Completed about 60 cryomodules
— Currently working on C75-01(currently in the books as C50-13)

« SRF quality systems are established, C75 specific in progress

2% EJ°A 75 Project and Implementation Review 2/15/2018
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Backup
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Back Up - C50/C75/C100

From Accelerator"STAY Treat" July2015) - see Slide 6

volts
cells Active /cav gradient klystron [unitcost(FY16 Total CostFY16 MV V(gain)
# Cav /cav__ |cavlengthm]| Length m [fill factor % MV (MV) (MV/m) power MS Direct) RF Cost Direct (gain) /S
C50 8 5 0.5 4 48.1 50 6.25 12.5 6 1.51 20 13.3
C75°" 8 5 0.5 4 48.1 75 9.4 18.8* 8 1.91 45 23.6
C100% 8 7 0.7 5.6 64.4 100 12.5 17.9% 13 4.77 70 14.7
Update -January 2016
volts
cells Active /cav gradient klystron unit cost Total Cost FY16 MV V(gain)
# Cav Jcav  |cavlengthm| Length m [fill factor % MV (MV) (MV/m) power |(FY16 MS Direct] *RF Cost Direct (gain) /S
C50 8 5 0.5 4 48.1 50 6.25 12.5 6 1.23 1.23 20 16.3
C75°% 8 5 0.5 4 48.1 75 9.4 18.8* 8 1.73 0.77 2.50 45 18.0
C100% 8 7 0.7 5.6 64.4 100 12.5 17.9* 13 4.30 1.56 5.85 70 12.0

Update - February 2018, with new vendor quotes for C75 & C100

volts
cells Active /cav gradient klystron unit cost Total Cost FY18| MV V(gain)
# Cav J/cav__ |cavlengthm| Length m [fill factor % MV (MV) (MV/m) power |(FY18 MS Direct] *RF Cost Direct (gain) /S
C50 8 5 0.5 4 48.1 50 6.25 12.5 6 1.42 1.42 20 14.1
C75" 8 5 0.5 4 48.1 75 9.4 18.8* 8 1.76 0.84 2.60 45 17.3
C100+ 8 7 0.7 5.6 64.4 100 12.5 17.9* 13 4.57 1.81 6.38 70 11.0
What changed from August 2015 to January 2016 ? :New cell§ ornew.processing.r.equired toachieve higher Q’s and gradients
. . Engineering required at additional cost (not included)
* (C75& C100 - Addition of RF (assumes C50 still usable) Digital LLRF required

* C75- Improved estimate for in House Fabrication and other costs

What changed from January 2016 to February 2018 ?

* (C50& C75- Mag shielding & NEG Pumps added

e C75- Actual Vendor Quotes for Cavity Fab, Ingot & Ingot Slicing (reusing end groups )
* C75&C100 - LLRF based on cost estimate from C. Hovator (June2017)

* (C100 New Vendor (1-CM) quotes (Aug2017) for Nb & Cavities, He Vessel, Tuners, Thermal Shield, Magnetic Shield, Vac Vessels
What is not included ?

*  One time R&D costs for Cavity Development (already done)

*  One time cost for LL RF Engineering & Development to address obsolesce (same design for C50, C75 and/or C100 zones)

*  Wave Guide Vendor Development + 8 Wave Guides

Ref. DRAFT C50 vs C75 vs C100 Rev 49- 13Feb2017

C75 Project and Implementation Review
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Approx. Labor for CM Projects

FY18
Aug Sep |Oct

Fiscal Year
Jun  Jul

LCLS 1l

Cavity Qual

Cavity String

CM assembly

CM Test

Approx. Technician FTE 31 31 31

C75-01

In-house cavity pair

Procedure development an

Cavity processing

Cavity Procurement _

Cavity process and qual

Cryounit Assembly

Cryomodule assembly

Acceptance test

Install and commission

Total FTE

0.12 0.25 0.5

31

0.5

FY19

Nov Dec Jan Feb Mar Apr

31 27 23 23 23 23 3

08 08 14 12 12 08 038

2/15/2018

May Jun

0.6

0.5

Jul Aug Sep
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Projected C75 Labor by Resource Type

C75-01 FTE
Jun'18 Jul'l8 Aug'l8 Sep'l8 Oct'l8 Nov'l8 Dec'l8 Jan'l9 Feb'l19 Mar'19 Apr'l9 May'l19 Jun'l9

Scientist 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.01 0.01 0.01 0.01
ComSci 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.01 0.01 0.01 0.01
ElcEng+EACII 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.01 0.01 0.01 0.01
ElcTec 0.01 0.03 0.06 0.06 0.10 0.10 0.17 0.15 0.15 0.10 0.10 0.07 0.06
MecEng+MACII 0.02 0.04 0.07 0.07 0.12 0.12 0.20 0.17 0.17 0.11 0.11 0.09 0.07
MecTec 0.07 0.15 0.31 0.31 0.52 0.52 0.86 0.73 0.73 0.49 0.49 0.37 0.31
Sr Staff 0.01 0.01 0.03 0.03 0.05 0.05 0.08 0.06 0.06 0.04 0.04 0.03 0.03
Misc 0.00 0.01 0.01 0.01 0.02 0.02 0.04 0.03 0.03 0.02 0.02 0.02 0.01

0.12 0.25 0.50 0.50 0.85 0.85 1.40 1.20 1.20 0.80 0.80 0.60 0.50

Derived from C50-11 actuals

A C75 Project and Implementation Review 2/15/2018
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Cost and FTE for C50-11, 12 and 13

1.04.09.002

1.04.09.004

1.04.09.010

C50-11

C50-12

C50-13

Direct $

FY13 FY14 FY15 FY16 FY17 Total Cost
Labor $ 762250 | $ 74.155 | $ 13.023 | $ - S - S 849.428
Non-Labol $ 263.372 (S 4.788 | $ - S - S - S 268.160
Total $1,025.622 | $ 78.943 | $ 13.023 | $ - S - $1,117.588
FTEs 8.59 0.57 0.09 - - 9.25

FY13 FY14 FY15 FY16 FY17 Total Cost
Labor S - $153.683 | $153.070 | $519.033 | $ 36.468 | S 862.254
Non-Labo( $ - $ 62.269 | $105.208 | $161.721 | $ 0.907 | S 330.105
Total S - $215.952 | $258.278 | $680.754 | $ 37.375 | $1,192.359
FTEs - 1.39 1.38 5.87 0.38 9.02

FY13 FY14 FY15 FY16 FY17 FY18 Total Cost
Labor S - S - S - S - $363.508 | $ 18.504 | $ 382.012
Non-Labol( $ - S - S - S - $211.607 | $ - $ 211.607
Total S - S - ) - S - $575.115 | $ 18504 | S 594
FTEs - - - - 4.07 0.16 4.23

JA C75 Project and Implementation Review

2/15/2018
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C50-13 NP Actuals ($575k direct)

C50-11 and C50-12 actuals were each ~ $1,150k
direct

Differences with C50-13 explains cost
« Started out as a C50 cryomodule (C50-7), not a C20

— Minimal cavity processing was required to regain the gradient

« Lower cost to recover the cavities ($108k for C50-13 vs. $370k for
C50-12)

« AIPNCP was created and used to cover the cost of the

“C75” cryounit

— Cost for roughly one-fourth of the module refurbishment was
shifted to AIP($324k directin FY17)

* Acceptance testing was not preformed in the CMTF ( ~
$47k direct)

- - - 2/15/2018
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FY18 Plan for CM Refurbishment

e Cost for C50-11 and C50-12 was about $1150k,
each

« Use AIP funds to purchase and qualify (8)
upgraded cavities
— Industry provides fabricated cavities
— Process and test in house

« Use NP funds to refurbish the C20 cryomodule

— Same as C50-12 for example minus cavity processing
and testing

« Amount needed from NP is $1185k-$350k = $835k

« Amount needed from AIP is $250 (buy) + $370k =
$620k

i i i 2/15/2018
C75 Project and Implementation Review .!efferson Lab
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CM Prep-Test FTEs by AWP Skill per Pay Period (WBS 1.4.6.8)

= Plant Eng —= Skilled Trades mmmm Mech Eng ==1Mech Dsgn —1Mech Tech ===JElect Eng
C—Elect Dsgn —Elect Tech —1Sr Staff I Scientists —1 Comp Scientist = Admin
m—— Office == Directorate C— Student Subcontract m—RBaseline
20
Actuals Forecast Plan
18
16 / \ /_\_/_/l_/_\\_\
14 \ \ D
12
FTE | |
10
8 ||
4 - - ||
2 - -

) (’j A C75 Project and Implementation Review
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CM Cav String Assembly FTEs by AWP Skill per Pay Period (WBS 1.4.6.9)

s Plant Eng —— Skilled Trades = Mech Eng = Mech Dsgn C——Mech Tech === Elect Eng

C—1Elect Dsgn C—Elect Tech C—1Sr Staff = Scientists C—Comp Scientist E== Admin

mmm Office = Directorate — Student ezzzza Subcontract B aseline
8

Actuals Forecast Plan
7
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6
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- mmm Plant Eng — Skilled Trades = Mech Eng == Mech Dsgn —— Mech Tech ===Elect Eng
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44
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CM Assembly FTEs by AWP Skill per Pay Period (WBS 1.4.6.10)
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CM Test FTEs by AWP Skill per Pay Period (WBS 1.4.6.11)

[ — [
mmm Plant Eng —1 Skilled Trades = Mech Eng == Mech Dsgn — Mech Tech E===Elect Eng
C—Elect Dsgn —1Elect Tech [—1 Sr Staff = Scientists — Comp Scientist == Admin
. Office I Directorate C— Student Subcontract = Baseline
12
Actuals Forecast Plan
10
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