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Purpose

The PIP2IT 650 Test Stand requires connecting the existing PIP2IT cryo
transfer line to the 650 MHz cryomodules for testing

Interface of 650 MHz cryomodules does not match HWR
— Requires an intermediate transfer line to jumper:
« 5K Return
* 40K Supply
« 80K Return
— Remaining lines will not require jumper:
« 5K supply
« 2K pumping
An Intermediate Cryo Transfer Line (650 CTL) was designed to serve this
purpose

The 650 CTL will also allow for controlled warm-up/cool-down of the 40K
shield of the 650 MHz cryomodules
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Design Change since PDR

 The HB650 cryomodule 40K shield has a cooldown constraint
of 20K/hr

— The existing PIP2IT Transfer Line does not have controlled
warm-up/cool-down capabilities at the North end of the transfer
line (the location where the 650 Test Stand will be located)

— 300K Warm Helium injection port was added to the 650 CTL
design

— 127 ANSI flange will be connected to the warm helium header
with control valve supported on the cave wall, similar to SSR1.

« Temperature control input will be based on temperature
sensors within the HB650
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PDR Review/Recommendations

Add vacuum parallel plate by the FDR. Make sure location good for u-tube pulls. Make sure stands and platform do not interfere.

Finish preliminary helium relief requirements by the FDR. Apply this to size the relieve valves.

Develop preliminary design for CTL supports and platforms necessary for U-tube installation/ removal by the FDR.

Develop preliminary procedure for isolation, depressurization, and U-tube installation/removal by the FDR. Verify that technicians have
sufficient access to perform all steps in the procedure.

Check tolerance specifications and investigate U-tube design to ensure that a common U-tube set can be used for all cryomodules by the
FDR.

Consider a means to ensure that a flex hose is not overstressed should a spider hang up by the FDR.

Consider lowering the elevation of the horizontal section of the CTL toward the floor to help simplify the CTL stand and to allow a platform
over it to make U-tube access easier by the FDR.
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Flow Schematic

PIP2IT transfer line

HB650MHz Cryomodule

| Red: 40K Supply. MV-614-H

O, Orange: 80K Return- MV-616-H
Blue: 5K Supply- MV610-H

Green: 5K Return- MV-612-H

Purple: Warm Helium injection
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PID
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Small snip from the overall
PID (F10042546 - Indico
site SDP doc#13) will be
updated in Teamcenter

closer to installation
e HB650 CM will be

added to this PID once
design is known

Orange 40 K Supply

Gold- 80 K Return

Dark Green- 5K Supply

Light Green- 5K Return

Pink- 2K Return

“B” in circle — indicates warm
He injection
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3D mOdel - in place in PIPZIT More views available on Indico

in 3D Models-CTL Folder
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3D mOdel Warm Helium 80K return

- Injection
Return
80K Return 40K Supply ) 40K Supply

5K Return 1

a
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Relief and Bleed Valves + Brace
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Overview Drawing
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Full version (F10126703) located on

Indico — CTL Drawings folder

(several sub-component drawings
also included)




ing piping

Internal Draw

Full version (F10136778) located on

Indico — CTL Drawings folder
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Spider-G1 0 Full version (F10126720) located on

Indico — CTL Drawings folder
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Support Stands

Multiple views located on Indico —
3D Models-CTL support stand folder

Fa'a'a’a'al
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Work Platform

14

Horizontal CTL lowered

Work Platform added over CTL
Comfortable working height
Protects CTL and parallel plate
relief

Sept 24, 2020

Multiple views located on Indico —

J. Hurd / PIP2IT 650 CTL FDR

3D Model-Work Platform folder

(Person shown is 6’ 2”)

~ 30"
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Work Platform
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Multiple views located on Indico —
3D Model-Work Platform folder

Provides safe access behind CM
Made out of 80/20

Modular design similar to other
PIP2IT platforms (see next slide)
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Work Platform — example drawings

Multiple views located on
Indico — False Floor and U-
tube example folder

TIONS,
AAAAAAAA

e QT [T 1w A 4 o0 It ¥ I T

- Example dwgs/models of existing
PIP2IT HWR aisle platform

- Made out of 80/20

- Modular design
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Thermal Flexibility

Indico — SDP doc#15

Static Min bend  Required Live length with  Required Live Length for Currentlive FOS with  FOS for full

Line Length  Contraction radius Radius preload full pipe length preload length
in in in in in
5K return 57.13 0.17 1.70 1.26 2.72 5.50 4.38 2.02
80K return 93.50 0.28 210 2.56 4.28 5.50 2.15 1.29
40K
Supply 54.50 0.16 210 1.27 2.9 5.50 4.33 1.89
Wu/CD 27.25 0.04 1.20 - 0.99 4.00 4.04
LATERAL OFFSET

P

Change from PDR: changed use of
Dynamic Bending Radius to Static
Bending Radius. Leads to 80K B
Return to use 5.5” live length on Formuls: L= VBRXT L =TT
flox hose. R~ Hose minimum bend radius n thls formu

Preload of 1/8” implemented in
calculation, except for WU/CD
supply which is assumed no preload
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Pressure Relief- Cryogenic Process Pipe

18

Line Qa Factor of Safety
ft3/min_Air

5K RETURN 5.85 11.80

40K SUPPLY 6.14 11.25

80K RETURN 5.91 11.70

Installed Relief Capacity

K d 0.67 -
W a 923.63Ib/hr .
- 69.09 scfmAir
© 356 -
M 28.97 mol. Wt
T 520R
A 0.05in2
d_orifice 0.25in

coefficient of
discharge

when W_a is
the rated
capacity

Indico — SDP doc#14

Generant CRV-500B-K-275-psi (1/4") pressure relief valves will be installed on

each manual isolation valve for trapped volume relief

Relief calculated based on CGA S1.3-2008
Reliefs based on one (1) relief valve when there are two (2) installed

Sept 24, 2020
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Pressure Relief - Vacuum

Indico — SDP doc#14

Water density require cross section Factor of
Cross section ~ Water capacity Volume multiplier water capacity area Safety
in2 in2/lb ft3 Ib/ft3 Ibs in2
4.91 0.00024 3.77 62.40 235.32 0.06 86.92

The vacuum jacket relief capability was
analyzed using CGA1.3-2008 requirements.

Per the CGA guidelines, the CVI can not
relieve the transfer line adequately. 2 4"
parallel plate installed

Fa'a'a’a'al
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Engineering Risk Analysis

Indico — SDP doc#20

Engineering Risk Element High
Chapter : B L Risk |Subtotal | Assessment
1 Requirements and Specifications 1 1 4 1 =12 7 Standard Risk
3 Requirements and Specification Review | 1 1 212 | 4 1 =18 11 Standard Risk
4 System Design 1 113 2 | 411 1 = 21 13 Standard Risk
5 Engineering Design Review 1 113 2411 1 = 21 13 Standard Risk
6 Procurement and Implementation 1 212 4|1 1 =18 11 Standard Risk
7 Testing and Validation 1 2 41111 =15 9 Standard Risk
8 Release to Operations 4 =(4 4 m
9 Final Documentation 1 4 =7 5 Standard Risk
Project Risk Element High
Risk |Subtotal| Assessment
= 25 14 Standard Risk
Engineering Risk Elements Project Risk Elements
A Technology | Schedule
B Environmental Impact J Interfaces
C Vendor Issues K Experience / Capability
D Resource Availability L Regulatory Requirements
E Quality Requirements M Project Funding
F Safety N Project Reporting Requirements
G Manufacturing Complexity O Public Impact
H Transportation and Rigging Complexity P Project Cost
SV VIV
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Prevention through Design

Potential Hazard, Threat, or Unwanted Consequence

Inherent Risk Mitigation

Residual Risk

Indico — SDP doc#07

Risk Mitigation Status & Details

21

Description Owner(s) | Subsy Life Cycle Risk to who? Risk to what?

Sept 24, 2020

Severity | Prob. Impact General Description

J. Hurd / PIP2IT 650 CTL FDR

Severity | Prob. Impact

Action

Effectiv

Stotus

Comments




Prevention through Design

* Procurement

— Simple design

— Not many long lead items to procure
« Safety

— 650 CTL will be located between the PIP2IT Transfer line and
the 650MHz Cryomodule

— Space will be tight for personnel to sting and unsting u-tubes.
Safety measures must be considered
* ODH - Proper LOTO procedure

» Tight Space - proper footing and work platforms, clear accessibility,
use of crane (similar to current HWR and SSR1 procedures)
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FMEA

« Failure Mode and Effect analysis shows the simplicity of the
design (see Indico-SDP doc#06 for full FMEA)

— A manual valve fails closed, it prevents the U-tube from being
stung into the 650 CTL

— A manual valve fails open, can lead to an ODH event

— A safety valve fails closed, there is a redundant safety valve on
the line and upstream if the system is stung in

— A safety valve fails open, leads to an ODH event
« The cave remains safe in both the “failed open” scenarios, as
this is accounted for in the ODH analysis

— Additionally, alarms and measures are in place to warn
personnel of the danger: Personal O2 monitor, O2 monitors
mounted on wall with sirens and strobes
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U-tubes

« U-tubes will be modeled in the overall 3D to ensure no
unnecessary overlap with other u-tubes or existing piping

 Once 650 CTL is installed and HB650 CM is in place,
Alignment personnel takes measurements for the final

fabrication drawing

— End pieces will be fabricated ahead of time
— Lengths entered in model and final drawings generated

— U-tubes fabricated and pressure tested
— Piping note written ahead of time if possible
— U-tubes installed
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Bayonet Tolerances

* No bayonet tolerances have been specified for the HB650
Cryomodule design at this time

— This effort is being worked on by Andrew Dalesandro of the
PIP-1l Technical Integration team

* Necessary to determine for U-tube reusability within PIP2|T
for testing of multiple HB650 cryomodules

— LB650 interfaces have not yet been designed as of this
presentation.

» U-tubes with flexibility will be developed similar to HWR 80K
return U-tube shown in next slide
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HWR 80K Return - example F10132199

0 Full version
)

(F10132199) located
on Indico — False
Floor and U-tube
example drawings
folder

(
Q

FLOW DIRECTION ———a=

NOTES:

A 1) ALL PARTS ARE TO B FREE OF CREASE. Ol OR ANY CTHER CONTAMINANTS PRIOR TO ASSENELY AND WELLING.

AT ¥ AND DO NOT ACCOUNT FOR SIZE VARIATIONS OF
o L

e
SIS i .
AP AL TEMIR 1 ML DEASEENSLD 0 VDI 07 GANG HOR TOWELEG 0 E
A ITEM 15 MAY BE SPLIT ALONG ITS VERTICAL AXS AS AN ASSEMILY REQUIREMENT,
Ao s A 5 ARG A ST @
F Ml
6.92
) SUPERINSULATION ADJACENT TO WELD JOINTS IS 10 8E G INNER LINE

FABRIC, (MALRITZON INC. STYLE 200 WELDQARD, CRANGE. 265" THC OR EQUAL). SECURE WITH SILVER METALIZED TAPE,
(34 PART NO, 562151 VER, 1" WIDE X 2 WILS THCK).

TIUNLE: ALLWELDS. LEAK TIGHT, L

5 WELD T TUBE AND IS TO BE. AGO" GAGE 1,331 78,

Il THREACS SIVE PRIOR w,
EPOXY TYPE |5 34 SCOTCH WELD 2 PART STRUGTURAL AGHESIVE NO, 1638 A GALEN, FERV ST 1830-565050,

163 PO SURFACE OF " ITE NG, 7747, FERM] STKA 1202-200000, OR EQUIVALENT).
SURFACE MUST BE FREE OF [RREGULARITIES, PITTING, CENT: ¥ 1TH A GO GAGE 8

11) VACUUM TEST- NO LEAK SHALL SE DETECTASLE ON THE MOST SENSITIVE SCALE OF A He MASS SPEC. LEAK DETECTOR
MINIMLM SENSITIVITY OF 1X10° ak, ocase.

121 AFFICARROW LASELS OF OUTER PIPE, \LLY AND
VERTICALLY, POINTING IN FLOW DIRECTION,

IR
%

SEE NOTE 8

A
T
2
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HWR 2K return - example F10117405

5 ai %RYEENJA‘ISNTOERN%AZLSEAMK Gi
1,260 HOLE
INITEM 5
FOR |TEM 1 ] o
oo O == A S .
- o |
..... ~
1';:%14 -{_—F» % L LOGATION /
17' : FLOW DIRECTION
ol
|
Full version
(F10117405) located
on Indico — False
| Floor and U-tube
% example drawings
HWR
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U-tube Insertion and Isolation Plan

Indico — SDP doc#19

 U-tube Insertion and Isolation Procedure ED0012574 based
on HWR pump and backfill doc ED0011501

— Includes Pump and Backfill procedure for insertion phase
— Applied Physics and Superconducting Technology Division

Departmental Procedure (TDDP) will be developed for a
standard LOTO procedure to be implemented when swapping

cryomodules.
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ODH Analysis

Indico — SDP doc#08

cter [ e
wa e oM ey e i v
Corperant s Yool of e Lok procnre (pid T Il el e fon v ot " vy
[ o et
y L T T v o i © corss] coreries| cauvnies] 1ivanesies ias] aceo Saineca| seeeor ieer ariees
| Setisbodstibee s . YSTT| PYSTITIT]| PYTITIT) RYTFYOCeTS] RTPUIPTEN) sanas| acco ssr] sanvieca | sanveca] asiese 1sees
Al mean L s PYSTT] PRTTITIT| POTToSTT] BYTOTPTToT PERTe| IRTTTET] BTN PTET! IFTTETOSY PITITYS YO PreeeTy
: Crewa et w34 s 10 ' 1 sk 1o i a8 PYSTT| PYSTITT] REVUTTSTY BYTPSTIOTsy RRTRTovere) seis]  aece sese] vevivese verirese] ececcces arices
% |0 Sslwdedsntes 1 . PYITT] PYSTITTT] REVUTTIT] QYTPeTIoTs n is]  aece sese] veviese| verese] vseess Aseess
A mear C s PYRT EYRTITET] EYTeee] prsveenre: sl ol s PTRT| STTIreTd RRITITeTy YT IPYTTn FRTeTy
v Crawi iak w3236 0 10 f 14 stk 10 10 4 YSTT] PYSTITTT] REPUTTST] BYTPeTR seairis seis]  aece soviese] vevirese| escccces iisees
1| s adsriee 10 48 PYSTT] PYSTITT] NEVUTTST] BYTPSTIOTsy RETRTovire) seis]  aeee sese] veriese| verese] easese ey
2l mean L s FTT1 FRYITIIT] RYSTTTTe] BITovTaTen: wl el s PTRT| RITreTy RunTerees ol ooy rrren
sy e W S10K1143 61, 63
ORI T ) TR IT s s
eaceas
PRTF] PETPTesT] RYsTesTey ToTT ITTTTRTIIY PoTaT] T YT RITSTeTd RRTreTeed BTy WYee]
iy e W S10835, 626 627, 630
O (T PP T I s w0
1 co ot
PRT] PSTPToT PYVITITY] ROTTRTSTIT] Paraveo PToTET] MTenS PYET| PRTTere Ty Rrrereey ol ooy
¢ 116, 133 (ke oo
» w [ s |m s “o
basaaas DAkl PRTT] PSTPTOT PRSPPTes] WYTTRITTST] ERTTTRTIOT] METOTET] MAPTery PYRTI PRITITeed RITereed METeeaTy APeTesy
=33 i (e
P A | . 10 s
o4 2 e osa) eoeries] veiien 358 1unicer sssan] aceo sovef siasseen ] sinsieen] scecen 13re10
Co U770 C s PESTT] PRTTITIT| RYSTTTTT] EPTTTTTEIT] BYRTTRTrees MENSTITST] MEPTETS PYRT] IPRTTETe™Y PuTereey YeTeT: FTTeT]
Wy e W bew, 611 (e C. 0 4]
n | . 16 B
oo oea] coeries] secianss seaseriss]  seessa]  eee sse| vrisuser | vriuser| seces 131610
o WC=7E ars C PUTETET] RISTSRTSTT] AETTTIIFeT] MESTOTET] MATeeY FYRT] IPSTTETeed RITITeey MErTerery Aeresy FTTen
iy e W sca, 020 (s &, # 3]
" LI O 161 “
— osntorn] susoniasis | swiasessen]  sseisr] aece ssaef erones | erroves| scecen 13re10
Co U7 an o PSTT] PRTTITIT| RETIISIT) MPTTTTNTS] RYSTTRTITT] MENSTITST] MEPTEeS PYRTI PRITITeed RITereed MEETroaTy MPeeesy FTTeT]
i Jeceasiwan 2 L Utbedue( ol co) o me i a8 71 PRPTSTTT) ERTETToT] BTOTTTPesT] BYSTIRTIT proves] TS FYRT] IPSTTITeeY RUITITeeY EERITevy Eeres) PrTTeTy
1 Jeceasiwac . [ 1ers C PRTS1 BYSTITTY RYTOTron] PoTrTeeis roves] YR, FPET! IFSTTETOY (P YY)
T L 0 __Uakdes sl e L L PP FPITTIORY PROVPITT! INTRVRTION PUTOVITETRY YT PTRT| PRITITeed RITereed MEPRTTevl APYTes)
O B [T 1 s
caus] osencere] vaiies Sriseriise wrivel aece Leivieen rseecs
s __hsan e s PRT] PETPToard RYSTToes] Rorn i roves] BT aiaal sniec peeeny
R ey ‘ [T 1 B
YTST] EYSTTUIT] RITRISPIOT) preeriveen asiss]  acco savsf sserseca | sasiusen| scceca] conns
: [ERENTN (0 S PyoeT] Eysrreent sl e FYET| YPeereny RYereres] METerery Mreresy
|| o B Semdia k= e
YY) PRTPToeH pevrvrers s ssess]  aeco ssaef everece | evvrvee| scceca] conns
$_| 0 meors £ g0 PRTT] PRTPToes BOTTTTeTS PPOSTRTEr] MEETTET] MPTey PTRT] IPSTTITeeY AITIreey MErerery Mevee) Pren
M o " "
trrescirar PYSTT] PYSTITTT] NEVUTTST] BYTTSTIOTs] QRTRTovIe) is]  aece sese] veriese| vereie] sseces 13re10
C L] C s PTT] PRTPITITI BYSTPTT] ETerTeesn] rreed MEETYTET] MTeYy PYET] IPESTere ey Rrrereey EEpYeoeTy FTTeT]
The O Cockecar
u . 0 1o .
soiss] esvenisa] sienscen | seeasinisa wese| e seas| secsecn] wacivco| sccecn 1see1o
ol an : PYSTT] PRTTITIT| FTITEIT] RTSTIRTIIe: proveT] ETe PTRT] IPSTTITeed RITITeTy MErTerery Meee) PyrTe
[T
m B " 11 “o
YSTT] PYSTITIF| PYTITIT) RYTPYOCeTs] RTPTINTRY) sanas| acco swor] savvieca | sanveca] eeecs 1sae10
L T ars s PYTTT] PRTPIPIRY PSSTPTOR] BYSTRTITS] INVITTaTee] MENSTITTT] METIYS PYET! IFTTETOSY IPRITITYS) IYPOeT:
m esio T [s2 D sassnse [senernis [sswrssin|  ssacor] el snwves| secere] ossns
2 " i [ PPRITITTd PISTYRTONN ROTeTeT) ProTeT] MTeYy PTereed IEETTPST] ArYTes)
3 |ussidmbadn i 1|0 vessusippengan e L [RTSTTOTS FYTIVRPITEY RYTTERTore] MEETYTeT) svereee]| aseess
. i . PPRITITTd PISTTSTEIT] ROToraTITy proves] BT PrET! IFTTETOSY (PRI YOO
e Ll L] 10 |14 st somes 1o aco PYSTT] PYSTITTT] PYSITeTe) RETRISTTTr] reverorss pren) caseavie]| erseario] iseeca avsetn
1o [ ik secomes 0 [ ssslsonsnleevens] e ssenn] o sl enones| onove]| sseces assens |
L e i Mo PROTPTST| PYSTTOTT] BYTOTSTSTDy PYTTeeTs proveT] BT PYET! IPSTTETT™Y IPITITTS) IpYTIST:
Fr 3 | i s 100 ars ice PYSTT| PYSTITTT] PRTTeveDy) prrevrsren) cwsel _gigg snsef sacnseca| secisven| ssceca] conns
ER T i see lolsaiis sasl cisaug i PrOTeT] Yoy PYRT] IPSTTSTeeY UTTIreeY MEPTToSTy AeTesy
3 [ i app - 3 [T ars ™
PYITT| PYSTITTT] PRTTeTeD) prreersren) awss]  aco snse| sacasca] secsven| sceeca] cvens
P T m Sltiieg sasl cisaus ProTeT] MTeYy salevpeal enoral oeal ooy
O g " ars
YITT] FYSTITTT] PRTTOTEr) PRTReraTer] 154y swss] o snsel secnseca | secsven| eseer] cvems
= (L] — — Slsiiisiy Sasloasany TRITETT] PTeTee] ey aulevosl ool ool ciag EFIIST
[ I o e PYSTT| PYSTITEF] IETRTETY UPTTPSTYS] PYSTORIION) e sose] sssasere| sssaseie] ascecs perreTy
L RTTere i aco PTT?| PYTPPer] IEPTSTETY FROTPYSTeR] prereereeT) feen) caeoreie] eaereie] eseese preven
L L) s 1o eo1ss] eseniss ssaesrver] sasererenn ) sssnseto] asomere] eseets prore)
S |04 Mt g C oo lolsosy e FPPSTRTITe) BTPTTRIOTTY sl s TOT1 PPTOSTETY PTTTSTY MAPTTTSTY MYTee) Preren]
asrees sisece
ssice

29

Sept 24, 2020

J. Hurd / PIP2IT 650 CTL FDR

PIP-II



ODH Analysis

Indico — SDP doc#08

« The PIP2IT cave is currently classified as ODH 2
— Due to a low pressure component in HWR, the 2K bath must be
vented into the cave leading to the ODH Class
« Based on the assumption that the 650MHz Cryomodule 2K
rupture disk will relieve outside the cave

— ODH Class will change from ODH 2 to ODH 1

Total result 9.68E-06
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Quality Control

» Draft QC Plan on Indico-SDP doc#17, maintained in TC
ED0011285

« Being developed with PIP-1I QC group
— Joe Hurd worked with Tom Digrazia
— Reviewed draft, compared with PIPIl standards for QC

— QC draft updated to PIPII standards, ready for final review
« Goals of the QC document

— List Code and Standards for this Intermediate Transfer line

— List Inspections and tests to be completed

— Lay out common fabrication practices and guidelines to be
followed

31  Sept 24, 2020 J. Hurd / PIP2IT 650 CTL FDR PIP-I|



Full P6 schedule for 650 Test
Draft SChedUIe Stand on Indico — SDP doc#09
650 Test Stand Schedule - P6

650 CTL schedule activities

Milestones -

Critical activities of others

Activity 2021
Sep Oct Nov Dec [|Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Final Design Review (FDR)
Procurement/Fabrication

PIP2IT Beam Testing

Removal of PIP2IT beamline & CM's
Installation

Commissioning

1st HB650 CM ready for installation - ?? ??

fV |

1st HB650 CM schedule has slipped and is being updated

* 650 Test Stand P6 Baseline Schedule

— Procurement/Fabrication — 5 months

— Installation — 5 months

— Ready for 15t CM installation in Aug. (CM now delayed until Oct. or Dec?)
* 650 CTL schedule fits well within the baseline schedule

— Completion (System ready for cooldown — end of July)
— Push out of CM delivery adds additional cushion to CTL schedule
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Validation Plan/Schedule

« Validation Plan is a combination of

— Detailed procurement/fab./install. schedule — SDP doc#18
* see next slides

— QC Plan — SDP doc#17

— U-tube insertion procedure - SDP doc#19

— Draft CTL Piping Note — SDP doc#16
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Detailed CTL Schedule — Page 1

ID Task Name Duration
1 | Final Design Review 14 days
2 MS: Final Design Review 0 days
3 Respond to FDR Recommendations 14 days
4 | HB650 CTL Fabrication 87 days
5 Finalize Detailed Drawings 10 days
6 Create BOM 2 days
7 Procure, receive and inspect parts 22 days

(ac)
8 Machine Parts 20 days
Part Preperation 5 days
10 Build (6) Bayonets 5 days
n Staging Assembly 5 days
12 Weld Internal Lines and perform 5 days
Weld Inspections (QC)
13 Reverse leak Check 5 days
Subcomponents (QC)
14 Prepare and Wrap MLI 5 days
15 | Weld Vacuum Jacket 5 days
16 Weld Pipe Stands 2 days
17 Final Leak Check (QC) 3 days
18 Prepare Pressure Test Equipment 2 days
19 Draft Piping Note and Pressure 10 days
Test Permit Form
20 Review Draft Piping Note and 5 days
Approve Pressure Test Permit
21 Pressure Test (QC) 1 day
22 Finalize Piping Note 2 days
23 Review and Approve Note 5 days
24 | MS: CTL Fabrication Completed 0 days
25 | MS: CMTF Cave Ready 0 days
26 | HB650 CTL Installation 10 days
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Start

Wed 9/16/20
Wed 9/16/20
Wed 9/16/20
Tue 10/6/20

Tue 10/6/20

Tue 10/20/20
Thu 10/22/20

Mon 11/23/20
Mon 11/23/20
Mon 11/30/20
Mon 12/21/20
Mon 12/28/20

Mon 1/4/21

Mon 1/4/21
Mon 1/11/21
Mon 1/18/21
Mon 1/18/21
Thu 1/21/21

Mon 1/4/21
Mon 1/18/21

Mon 1/25/21
Tue 1/26/21
Thu 1/28/21
Wed 2/3/21
Fri 2/26/21
Fri 2/26/21

Finish

Mon 10/5/20
Wed 9/16/20
Mon 10/5/20
Wed 2/3/21
Mon 10/19/20
Wed 10/21/20
Fri 11/20/20

Fri 12/18/20
Fri 11/27/20
Fri 12/4/20
Fri 12/25/20
Fri 1/1/21

Fri1/8/21

Fri1/8/21
Fri1/15/21
Tue 1/19/21
Wed 1/20/21
Fri1/22/21

Fri1/15/21
Fri 1/22/21

Mon 1/25/21
Wed 1/27/21
Wed 2/3/21
Wed 2/3/21
Fri 2/26/21
Thu 3/11/21

Predeces|

o n

10,8
11

12

12
14
15
15
17

12

19

20,17
21
22
23

Qtr 1, 2021 Qtr 2, 2021 Qtr 3, 2021 Qtr 4, 2021
Sep | Oct | Nov | Dec | Jan | Feb| Mar | Apr | May | Jun | Jul | Aug |
M
19/16
} .
-
}
) 4
w
¢i
vi
vr.
v
v
e
&2/3
¢ 2/26
m
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Detailed CTL Schedule — Page 2

35

ID

27
28
29
30
31

32

33
34
35
36

37
38

39

40

41
42
43

45
46
47
48

49

50
51

Task Name

Install CTL into Cave

MS: HB650 CTL Installed
U-tube Design and Fabrication

Survey Bayonet Locations

U-tube Design and Preliminary
Parts List

Procure, receive and inspect parts
(Qc)

Machine Parts

Modify U-tube Drawings

Part Preperation

Fabricate (8) U-tubes and perform
Weld Inspections (QC)

Leak Check U-tubes (QC)

Prepare Pressure Test Equipment

Draft Piping Note and Pressure
Test Permit Form

Review Draft Piping Note and
Approve Pressure Test Permit

Pressure Test (QC)

Finalize Piping Note

Review and Approve Note

Install U-tubes

Finalize U-tube Piping Notes

Review and Approve Notes
Cryogenic Safety Review

Finalize Cryo Safety Review

Documentation

Cryo Safety Review Walkthrough

and ORC Recommendation

Division ORC Approval

| MS: Cooldown Ready

Sept 24, 2020

Duration

10 days
0 days
182 days
2 days
20 days

15 days

10 days
15 days
5 days

33 days

5 days
1 day

10 days
S days

1 day

2 days
5 days
2 days
5 days
10 days
21 days
5 days

15 days

1 day
0 days

Start

Fri 2/26/21
Thu 3/11/21
Tue 10/20/20
Fri3/12/21
Tue 10/20/20

Tue 1/26/21

Tue 2/16/21
Tue 3/16/21
Tue 4/6/21

Tue 4/13/21

Fri 5/28/21
Fri6/4/21

Tue 4/6/21
Tue 4/20/21

Mon 6/7/21
Tue 6/8/21
Thu 6/10/21
Tue 6/8/21
Thu 6/10/21
Thu 6/17/21
Thu7/1/21
Thu 7/1/21

Thu 7/8/21

Thu 7/29/21
Thu 7/29/21
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Finish

Thu 3/11/21
Thu 3/11/21
Wed 6/30/21
Mon 3/15/21
Mon 11/16/20

Mon 2/15/21

Mon 3/1/21
Mon 4/5/21
Mon 4/12/21
Thu 5/27/21

Thu 6/3/21
Fri 6/4/21

Mon 4/19/21
Mon 4/26/21

Mon 6/7/21
Wed 6/9/21
Wed 6/16/21
Wed 6/9/21
Wed 6/16/21
Wed 6/30/21
Thu 7/29/21
Wed 7/7/21

Wed 7/28/21

Thu 7/29/21
Thu 7/29/21

Predeces

25,24
27

34

39

38,40
41
42
41
44
45

46,43

48

50

Sep | Oct Nov | Dec | Jan | Feb | Mar
w

Qtr 3, 2021
Apr | May | Jun

\
> 3/11
0}

|
-

‘LP\

Y

h . 4

| Qtr 4, 2021

Aug |



Next Steps

* From the PDR, the following was addressed

Optimize/inalize .Ile.el.a“e“ OTE50 G- {vertical-and-horizontai-te

—Pesensopeortstaretor S50 L

. I liof caleulat o . -
Parallel ol i £ o |

— Finalize u-tube design

Und ealeulations._models—and-drawi il
Einalize OC Pl
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Summary

« The 650 CTL design has progressed well
— The design is simple and straight forward

* We believe the design and documentation are now at a final
stage, and that all recommendations from the PDR have
been addressed

« We feel we are ready to move into the
procurement/fabrication phase of the 650 Intermediate
Cryogenic Transfer Line

 Thank Youl!
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