e
Lo
UPPSALA
UNIVERSITET

ESS weekly meeting (2021 W39)

A. Miyazaki et al.




General planning no major update *%fkm—’

UNIVERSITET

Michal Sienkiewicz and

Marcin Wartak from IFJ PAN would Cedric from Orsay may
like to visit us from Oct 20" to 22nd join us in W43-W44-W45
FREIA Planning 2021-08-25 2022
August September October MNovember December January
Equipment Responsible 2 9 16 23 30 6 13 20)27| 4 11 1825 1 8 1522 6 13 20 27| 1 8 15 22 29
weelk# 31 32_33:3435:36.37:38 39]40 41 42 43:4445:46_47:48.49:50_51 1.2 3 4 : 5
Liquefier & 2K pumps Esat . . | . . . . “
RF power stations Mykhailo n
Cryomodule test stand Akira

We are here
In Oct and Nov, Akira will be

physically away from
Sweden but remotely lead
the project from Germany
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W38&W39 progress
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week

date

MON

TUE

WED

THU

20-sep

21-sep

22-sep

23-sep

m a

a

m

m a

previous
CM

shock sensor ON
departure to ESS

preparation of documents

publish test report

present CM

Electrosys for FPC1 conditioning

Electrosys
fixed

for FPC1

Electrosys

Electrosys for FPC2 conditioning

FPC1 2nd
round

FPC2 2nd
round

FPC1 3rd
round

DB station to repair --> Crowbar & fuse may be due to a short circuit in either

tube or cavity of tetrode

Test DB station with a
new tube

Condition the
tubes

next CM

transport via Lund

reception at UU

thermalization at UU

MON

TUE

WED

THU

SUN

27-sep

28-sep

29-sep

30-sep

03-okt

m

a

a

m

present CM

Purging N2 cooling

cooling down

4K filling

coupler cold
conditioning

RF
calibration
at cold

2K
pumping

MP conditioning

CTS
thermalization

next CM

reception tests

next next
CM

preparation at Clrsay

We are here
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W40, 41 Planning WREIM

Tentative goal of CM04

W40

present CM CTS test at 2K heat load measurements start warming up vent insulation vacuum warming up

next CM doorknob mounting & water leak check ifing in the docking area
next next
C™M

preparation at Clrsay

TUE
12-okt
m a m m
disc. disc. Water .
remove Pumping pipes disc disc.
present CM concrete . . N Ny cryogenic swap filling dry N2 outgoing test (LEMO)

stations & | insulation | waveguide .
blocks lines modules.

cables bellows
Connect

waveguide warm test of the
stepper motors

next CM

next next

reparation at Orsa
M prep V4




W42 & 43 planning: transport week WREIM

UNIVERSITET
Plan B
week —_—

TUE THU FRI
date 19-okt 21-okt 22-okt
m a m | a m a

doorknob | outgoing activate shock
dismountin | test (VNA), sensors, close waiting in the box
g shock sens. the box
leak test of beam vacuum | leak test & purging of
pumps, pump from one He circuit, RF vacuum pumping
side, TPG300 starts calibration, stations
next CM preparation at Orsay

previous
C™m

connect pumping

present CM connect cryogenic lines .
stations

week

MON TUE WED THU
date 25-okt 26-okt 27-okt 28-okt
m a m | a m m a

E'l'\:‘”ous CMO4 departure to ESS preparation of documents publish test report

present CM|CMO03 Plan A coupler warm conditioning

CMO06 | departure from Orsay transport over the sea

next next I

reception at UU I thermalization at UU

CM

* Plan A: W43 is just one example and we can be flexible
« For example, Plan B W42: CM04 departure on Oct 19-20" and
CMOG6 reception on Oct 21rd would also be feasible
« We need to change priorities in mechanical work of CM03
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W42 & 43 planning: another aspect

week

date

TUE

FRI

19-okt

22-okt

m

a

m d

previous
C™m

doorknob
dismountin

8

outgoing
test (VNA),
shock sens.

activate shock
sensors, close
the box

waiting in the box

present CM

connect cryogenic lines

connect pumping

stations

leak test of beam vacuum

pumps, pump from one
side, TPG300 starts

leak test & purging of
He circuit, RF
calibration, stations

vacuum pumping

next CM

preparation at Orsay

week

date

MON

TUE

WED

THU

25-okt

26-okt

27-okt

28-okt

m d

a

m

m d

previous
CM

cmo4

departure to ESS

preparation of documents

publish test report

present CM

Ccmo3

coupler warm conditioning

next next
CM

CMO06

departure from Orsay

transport over the sea

reception at UU

thermalization at UU

« CMO3’s cavity strings were already condition in May-June

« We probably do not need 1 week for this time - 1-2 days?

« Not easy to anticipate but start cooling down from Oct 28t
might also be an option (= Operator from ESS?)
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Reception test of CMO3
CAV IN CAV OUT

s Utity Help File TraceiChan Response MarkerAnalysis Stimulus Uity Help

Bandwidth Level [-3.000 dB H 9 Scale Per Division [EIREEE 5| “
Tr 2 $12 LogM 5.000dB/ -85.0dB Te 2 512 LogM 5.00048/ -95.048
Tr 43 Tr 4 $22 Log 3

Tr 1 511 LogM 0.100dB/ 03048
B 521 LogM 5.000dB/ 95048

-70.00

-75.00

-80.00

-85.00
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-95.00 b
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TDRby
FET ‘CAVOuT

i
.

e

~80" 100750 ---Bof-m 3
t[ns] t[ns]

LEMO connectors are also OK

RIN_

New (old) toy
Direct




ws  CMO4 coupler warm conditioning 1/2 *%f X,
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Real time including down time & investigation: 9 days

DB

/

102

forward power [kW]

— CAV OUT

_\';“\' o

80 100 120 140 160 180 200
time [hour]

o

RGA analysis

-#- He (4 amu)
*- H, (2 amu)

pressure [mbar]

Yol | = N, (28 amu)

| |-= H,0 (18 amu)
CO, (44 amu)

= 0, (32 amu)

180 200
time [hour]
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w  CMO4 coupler warm conditioning 2/2 %f A

Only up-time: 6.3 days (comparable to prototype)

—_
o
™o

— CAV OUT

forward power [kW]

—

10 é:fﬁ.__ﬂ-—

140
time [hour]

Down-time was only 3 days - thanks to Mysha's team

ML
o

10°°

pressure [mbar]
RN

100 120 140
time [hour]




— CAVIN (Esys)

——— CAV OUT (DB + Esys)

b

10

0 50 100 150 200 250 300 350 400
forward power [kW]

<100kW most of the time - but power stations die ®
Feedback to THALES with surprise




w  Cf. OUr cryogenic architecture
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60 80 100

20 40

0

'Valve Control... |

1023.7 mbar

@ ON/OFF

— Select He exhaust
4K Circuit

Step: Idle

| ToKaeser \ To Gas Bag ‘

2K Circuit
=

Current settings

Step: |dle

i To Kaeser ‘; To Gas Bag \

I To Compressor

I I To Compressor

Wk?lh

Circulation
compressor
“Kaeser”

Rcovery
compressor
“‘Bauer”

Power Coupler's
Water Cooling

4K VB

Kaeser

4K CM

Bauer

4K VB

Kaeser

2K CM

Bauer
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.~ CMO04: Cooling down & 4K filling %%fkélk_)
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e Ievels ----------------

CM-CM:TT08:sRdV
30 240 250

-VBox:TT03:sRdV
180 200 210

m]

2 [c

VBox:TT92:sRdV
140 150

] TT10
0 110

K] TT04 [K] TT06 [K] TTO7 [K] TTO8 [K] TT09 [}
0 10 20 30 40 50 €0 70 80 90 10

« The present recovery compressor “Bauer” cannot handle all the GHe flow
especially when a Dewatr is filled
« Use the circulation compressor in parallel or alone (update document?)
* The circulation compressor “Kaeser” tripped once
« Maintenance?->possible between CM04 and CMO03 (W41, 42, 43)7?

12
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= Instability over night with 4K operation *%f RPI,

Cryogenic system especially VB (4K system) has recently been more
unstable than before, since after summer - cause instability in cryomodule

y«fkrr&\a\n

CryomodLﬂe

“Hr\ tan‘k U*“”*“‘*“ﬁ |

e |
, tank

VB tank
temperature

I‘&" | Ll L y VB tank pressure /

. Cause & effect IS unknown
« More issues in Valve Box = usually connected to circulation compressor
« Speculation: something related to Kaeser? Can service help this issue? 3




ww  CMO4: frequency during cooling down %! .
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e

A2

Cavity |
frequency

//

; tempera ures\

7
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CMO0O4:

300K, insulation vacuum 1e-5 mbar

File TracefChan Response MarkeriAnalysis  Stimulus — Utility  Help

K
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S-parameters change by cooling WRWL

4K, insulation vacuum 1e-5 mbar
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w  CMO4: Coupler cold conditioning
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FPC1 conditioning with Electrosys - OK

VN

)

=]

=]

i

7

RF Amplitude (dBm)
§

]

Signal Generater Qutput Power (dBm)

N

10|

=

n

L B B B B B R R B B R R B R R
14:28:12 14:38:12 144812 14:58:12 15:08:12 131812 152812 133812
2021-09-29 2021-09-29 2021-08-29 2021-08-29 2021-09-29 2021-09-29 2021-09-29 2021-09-29 2021-09-29

FPC2 conditioning with Electrosys - OK but Electrosys showed issues
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Electrosys issues update (HPA2-SSA3) %f A

output

i y | AL | PS2TEMP:NORMAL [ P
E|eCtr03yS I OVERDRIVE - ABS TOK | P52CROWBAR : OK

INHIBIT : ABSENT

, Settings

495V | 1.8V

Pwr-On | Ack

33.7 Wil 24°C | 25°C

Ny

',M_odule 1 J{ Module 2 Summary

l DRIVER MODULE
‘ Main Menu

il INTERLOCK : CLOSED | P.SUPPLY 1: NORMAL || P.SUPPLY 2: NORMAL || P.SUPPLY 3: NORMAL | AN
{ ) : P52 TEMP. NORMAL | PS3TEMP. NORMAL | il
‘ OWEAR P53 CROWBAR : OK

The transistors are getting broken

A spare SSA was ordered but was not =
manufactured yet due to lack of raw materials __' =l i M—’ Ey
Electrosys promised to ship it by the last om0 —

i [ Gan:1388

week of October

_ Module 1 Module 2




s |SSUES IN DB: updated
* The tube 595A 901204 (4800 hours) was replaced to a virgin new
spare 912223 in DB-B
Too high dark current between G1 and G2 in 901204 at room
temperature but with normal capacitance
« THALES wants us to send 901204 back
« Under discussion @ ESS (INFN in between)
Even after installing 912223 in DB-B, Crowbar-In tripped with RF
power of only above 240 kW
A dedicated test with thin wires showed Crowbar circuit is fast
enough to protect the tubes
We cannot identify which section is the cause of Crowbar
The tube in DB-A is TH595A 907196 (4800 hours)
« The same issue might happen also in this tube

- We decided to replace the tube in DB-A to another virgin new
spare 916278 because the issue in Electrosys is growing

In parallel, Taskforce work is proposed by
THALES for tube issues in general

(priority? Testing CMs and tubes at the same time?)
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w.  CMO4: df/dp during 2K pumping *%%Fmp\—»

CAV IN CAV OUT

method Cavity under menitoring method
o) Least Absolute Residual covity 2 v jfncorfiting o] Least Absolute Residual

Cavity under monitoring

cavity 1 B
352136687 " Sz
original data |5 © f )
o ¢ ﬂf he 35211ge.| original data [, &
est it curve
J C] best fit curve [N, °
ST residue 3,521136+6 .
residue
3,52133E+8- i 3521178 273,69
3,521326+8- 3,52116E+8-
352131648 35211568
Equation of it
3,52136+3- r 1 8| Equation of fit
g 352120300,18T16627 + 14, 54175404 + 02 SRED T y
= 352103611,10332328 + 15,73068404% + 02
3,52120E+2- 35211368
T 35212860 & 35711268
A C
3,52127E+8 & slop 3 352111E.8-]
145418 slop
3,52126E+8- 3,5211E+8+ 15,7397
3,52125E+8- 3,52100E+ 8-
3,52124E+3~ 3,52108+8-
352123643 3,52107E+8-
35212642 3,52106E+8-
3,52121E+8-| 3,52105E+8+
352128 , , \ \ . . , . . . SElrE
0 100 200 300 400 500 600 700 200 900 1000
Xescale 352103648~ ’ ’ . , . . . . . .
¢ - 0 100 200 300 400 500 600 700 300 900 1000
[ R ) Xscale

BT

CAV IN | CAV OUT
df/dp Hz/mbar -14.5 -15.7

Both are <20 Hz/mbar OK ©
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wu  CMO4: cavities at 2K, no CTS engaged A
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