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w  Planning updated (preliminary) *%fk?lb\*

Original planning

2022
CMname Jan Feb pr May Jun Jul Aug Sep Oct Dec
NIEREBEREE 16] 17J18] 19] 20] 21] 22] 23] 24] 25] 26] 27] 28] 29] 30[ 31] 32] 33] 34] 35] 36] 37] 38] 39] ad[41] 42] 43 MM@HE

CMO02

cos HL-LHC

CM02 2nd

cvee We are magnet test

CMO01

CM04 2nd h ere

CMO3 2nd
CMO6

CMO07
CM08
CMO09

CMO09

CM10

CM11

CM12 CM12

CM13 CM13

CM14

summer vaccation

Easter holidays
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.. Planning updated (preliminary) *%fk?lb\-’

Original planning

2022
CMname Jan Feb pr May Jun Jul Aug Sep Oct Nov Dec
NIEREBEREE 16] 17J18] 19] 20] 21] 22] 23] 24] 25] 26] 27] 28] 29] 30[ 31] 32] 33] 34] 35] 36] 37] 38] 39] 40] 41] 42] 43] 44] 45] 46] 47| 48] 49] 50] 51] 52

CMO02

cos HL-LHC

CM02 2nd

cvee We are magnet test

CMO1

CM04 2nd h ere

CMO3 2nd

CMO06

CM07 —H

CMO08 H
cMo09

CMO09

CM10

CcM11

CcM12 CM12
H—H—m
Updated planning (preliminary) 4 magnets are in queue

02 g ) —

CM name Jan Feb Apr 4 Jun Jul / Aug Sep Oct N Dec
2| 3] 4] 5] 6] 7] g 9 1<rﬂ 1) 15[16] 17 22| 23]24[ 25T 26] 27]28] £9] 30 31] 32] 33| 34| 35] 36] 37] 38 3o{t0] 41 42] 43[ 4] 45] 46} 47] 48[ 49] 50] 51
¥

CM02 Y
CMO04 Legend

CMO02 2nd Mechanical work
CMO5 RF coupler conditionin
CcMo3 0l Cold test
CMO01
CMO04 2nd
CMO3 2nd
CMO06
CMo7 _H

CMo8 H
CMO09 CMO09

CM10 ’) ’)
cM11 "

CM12 CM12

cm13 cmi13 i

CM14

summer vaccation

Easter holidays

Easter holidays
summer vaccation
Christmas holidays
Christmas holidays
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wv  \What we can do instead of module tes.tmg%f A

 Dedicated tests on TH595A
— Install 907196 in the DB station is already planned in April
— Anything more to investigate the issues in tubes?

* LLRF upgrade for closed loop
— We stopped upgrading the LLRF before the series production

— Closed loop with active piezo compensation should be done at least for
one spoke cryomodule

* Arc detectors

— ESS observed an interesting arcing signal which FREIA’s system may
overlook

— Upgrading the arc detectors are straightforward (PMT + ADC)

 Cavity qualification with HNOSS

— The HNOSS can potentially provide a very similar environment as
Orsay’s VT with the vacuum insert

— Anissue is a conflict with magnet testing in terms of cryogenic
capacitance
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W10 & W11 progress / W12 & W13 planm

RIN_

week

W10

date

MON

TUE

WED

THU

07-mar

08-mar

09-mar

10-mar

m a

m a

a

m a

previous
CM

activate shock sensors

departure to ESS

preparing report

publish report

present CM

RF calibration

Esys PS for
filament fixed

coupler warm conditioning with DB station & Esys

purging & LN2
cooling start

LN2 cooling

next CM

transport from Orsay

arrival at UU

reception test LEMO

week

date

MON

TUE

FRI

14-mar

15-mar

18-mar

m

a

m a

present CM

CcMo09

LHe cooling,
VNAfvsT

4K filling

coupler cold
conditioning

2K pumping RF calibration

CTS test, RF interlock setup

static heat loat MP
with CTS
engaged

at target

conditioning

next CM

cM10

reception test VNA

We are here

date

week

W12

FRI

21-mar

22-mar

25-mar

m | a

m__|

m

m

m

present CM

heat load measurement at target frequency

start
warming up

warming up

warming up

completed

next CM

Nuno may

doorknob mounting

next next
CcM

remotely join us

preparation at Orsay

week

date

MON

TUE

WED

FRI

28-mar

29-mar

30-mar

0l-apr

m

a

m a

previous
M

disconnect

cryogenics swap

present CM

modules

N2 filling

out going test

waiting in the box

connect cryogenics

connect vacuum pumps

pumping vacuum

next CM

preparation at Orsay

departure from Orsay

transport

S
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9 < Scale Per Division | 50,0000 Units = 9§ Scale Per Division |[JEET:)
Tr 1 511 Loght 0.100dB/ -0.40dB Tr 2 512 Loght 2.000dB/ -92.0dB Te 1 511 LogM 0.100dB/ -0.50dB Tr 2 512 LogM 2.000dB/ -92.00B
Tr 3 521 Logh 2.000dB/ 92048 Tr 4 522 LogM 0.002dB/ -356d5 Tr 3 521 LogM 2.000d8/ -92.0d8 I 522 LogM 0.002d8/ -3.3508
511 SWR 50,001 U Frint... v 5 511 SWR 20,001 0 Print...
400,00 T 851 .,eg MHz | 078 db 334 [ 351547 MHz | 086 dB
£l 2| 351450 MHz | 0.08dB iy 351450 MHz | 014 dB
e 35000 I Mied| 351566 MHe  |-A3sq dR B a4 LY 51540 MH. 8270 AR B
&*\ BW: 3572 kHz Setup... " BW. 38530 kHz Setup...
i / " enter: 34157 MHz enter— 35154 MHz
] 30000 | - o ‘/ 4 Q SUIREEY Print 335 Q V1238 Print
AL, Loss:—53.893 dB Loss:  -$3.698 dB
Mobide, A M, 8393 dB to File... 351540 MHz | 83.71.d8 to File...
260,00 b — 2 & - KHz| 335 BB 597 KH:
it [ 157 MHz enter: - 34154 MHz
Vil b i 1 90463 (v 91222
20000 A A T 93T 6 335 ~Tos= TR
,}"lﬂ g, ™ 1 356 dB 351546 MHz 335 dB
15000 i L L= 335 Sl —
\Eﬂ | _ b, (b,
10000 L b T 435 i iy —r
W \ / ’m " YJM I Ty o
\ / L " 1 /
~. \ i, R gl \ by
g 5000 it T : ﬁ:ﬁ 336 ng - i #
-zl { Voo
lL) Iy L Ik“
000 “;'ﬂ - 7~ - -3.36 7~ p ke
- il AVIN. oo AVOU il
- - X Colors... Colors...
3 i s000 4 LI = 336 sf\ LS = o |
e 100.00 Marker 336 Marker
1 >Chl: Start 351450 MHz —— — — Stap 351650 MHz Functions 1 =Chi: Start 351450 MHz — — — — Stop 351650 MHz Functions
— =
Cont  CH1:[ST1 | CA 2-Port Lol J cot cH1 5 |C 2-Port Lol

CM10: reception tests

%szk

File Trace/Chan Response MarkerAnalysis Stimulus  Utiity Help

File TraceiChan Response MarkerAnalysis Stimulus Uty  Help

Electrical continuities were OK except for LTO1

8

Towch GND ‘

12 =l

LCO7 [Ohm]

Vi

7

8

G55680)

2-4, 6-8 mast be > than 1-3 ,5-6

| mge ]5%5
(48
[ 93 |2#
[ 48

515

Lo

CM10 test is planned after W16 (Apr 18th) = any actions?
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w  CMO9’s coupler conditioning was exceptm%% X,

1 station dead: 6-7 days Standard: 3-4 days 2nd conditioning: <1 day

forward power [kW]

forward power [kW]
forward power [KW]

e

—CAVIN
— CAV OUT
\
4 6

0 80 80 100 120 140 ‘ ‘ 30 40 50 60 5 70

time [hour] time [hour]

(Cmo4) (CMO053) | (CM02 2nd)

10 20 30 40 50 60
time [hour]

CMO09: only < 2 days

forward power [kW]

STR-10
Coupler-27 (CAVIN)
Coupler-28 (CAVOUT)
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CMO09
g - ' ol ]
S ‘ E
§. - o Tl 1 [—can
g 10%"'—" _; —cavout
1o ' 10 15 20 25 30 35
time [hour]
E -------- PT10
E 107 — PT20
g -#- He (4 amu)
é 107 o H, (2 amu)
] . -#- N, (28 amu)
= 10° = H,0 (18 amu)
9 CO, (44 amu)
10 0, (32 amu)
10—100 CH, (15 amu)
time [hour]
« The 32 amu signal (one candidate is O,)
appeared from the shortest pulse 50 us
* This signal is often observed in longer
pulse length (>1 ms)
« This signal is anti-correlated to other
molecules (H,, CH,, 28 amu, CO,, ...)

Any relation to the fast conditioning??

forward power [kW] pressure [mbar] forward power [kW]

pressure [mbar]

10710

10%

10

Outgassing profile was peculiar

%fkm

CMO03

Ll

i

20 40 60 80 100 120
time [hour]

— CAVIN
— CAV OUT

7 3
B = ! S

= il [

g Y

“H“Wm PR PO i Mo e 1 o O L A

= [~ PT10
< |—PT20

g
| =~ H,0 (18 amu)

0

—=- He (4 amu)
* H, (2amu)
- N, (28 amu)

€O, (44 amu)
E O, (32 amu)
) Il
20 40 60 80 100 120 L= CH, (15 amu)
time [hour]

1 1 1 I L ‘3
10 20 30 40 50

time [hour]

H [—cavin
H |—cavout

S -#- N, (28 amu)
1 & |-= H0(18amu)

* H, (2 amu)

CO, (44 amu)
0, (32 amu)
CH, (15 amu)

time [hour]



Recovery compressor was upgraded *%f s

Out HNOS§

i S g s s IE Circulation compressor

{ Y [ | 4
] FV550, FV552
1 C1 0N
FT552
EH550AC a 0.0 m3/h

UNIVERSITET

Reheater

\
FVSS3)

338cm Bauer
Compressor

1531.49 mg/s

5.3 mbar

@ ON/OFF
f

Old configuration
Bauer 1 |25 m3/h

Bauer2 |25 m3/h= Max 75 m3/h

Bauer 3 |25 m3/h - ' Bottleneck
- T so far...

New configuration (preliminary)
Bauer1l |25 m3/h |

Max - |- 4| We can handle
Bauer2 |25 mdh L - Bl
250 m3/h 5 1\ more flow ©

200 m3/h_
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= CcMo9: cooling down summary *%fk?lb\-’

Start LHe coolrng \

sk I Start LN2 Temperatures on cavrtres

cooling

M:TTO8:sRdV [K]
500 1

V [K] CM-CTS:TT20:sRdV [K] CM-C
-200 -150 -100 -50 0

CM LHe level .

LT03:sRdV [cm]
[m3/h]
ryo-Dwr:LHe:LI5200_Lt [Lt]
1 1 1
3 |

18 &
J% @30 &7]

4 4 H GHe exhaust flow VVBox LHe level
Dewar LHe level (to recovery compressor) .

&
84
™ 5
2= o] 2
24 27
E ]
a ]
83 24 294 o1
2 27
-3 8
g4 27
& ]
24 24 o ]
3
2 &
o, 2=
8
2 e 24
a ]
8 o
2 H ]
o 1
% S | L
oF 84 "
8
°
2 o o
84 23 g

333333333333333333333333333333333333333333333333333333333333

24 hours ]

* Higher GHe flow accelerated the CM LHe filling -tl)-yr/“tshren?hye?r?tzitilringign

* LHe _dro_p_ in the Dewar seems faster thant before of CM + VBox
—> The liquifier became the new bottleneck

i

b
:D
53
8
&
38
23
“
i
%=
Em
=
9
=
Z83

A =87

10
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CMO9: coupler cold conditioning

le-o
[ ’JJ
09e-9 j

JI:IJI

Il

[lil's

Wk?lh

Il £
|

p—

s

T :ﬁyﬁ—m‘uﬁm
1405 14:10

1415

No more than 1e-9 mbar

11
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CAV IN (DSPKO06) CAV OUT (DSPK23)

v CMO9: f vs p during pumping %fkw\-’

K, = -8.20 Hz/(MV/m)? : | K_=-6.81 Hz/(MV/m)?

_ Vertical test
- @ Orsay

CAVIN is soft

(just on spec) 246 8 10 12 14
E... [MV/m]
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File TracefChan Response Marker/Analysis Stimulus  Utility  Help File Trace/Chan Response MarkerfAnalysis Stimulus  Utiity Help
y Scale Per Division [EXREE] E“ ) Scale Per Division XL |i|

Tr 1 S22 LogM 0.500dB/ -34.0dB A 512 LogM 5.000dB/ -80.0dB Tr 1 522 LogM 0.500dB/ -33.5dB Tr 2 512 LogM 5.000dB/ -90.0dB
Tr 3 534 LogM 5.000dB/ -85.0dB Tr 4 544 LogM 5.000dB/ -40.0dB 8 334 LogM 5.000dB/ -85.0dB Tr 4 544 LogM 5.000dB/ -45.0dB

-65.00 ik 40 52146710 MHz  |-77.16 dB Print... 60.00 o 4: 52.12637p MHz  |-77.21 dB
BwW: 19sedktz| | | I BW: 119949 kHz
enter: 392.15 MHz enter: 352,13 MHz

-70. 6500 )
70.00 Q| 181669 gt ﬁ \ Q| 176513 Page

A I( Loss: {77160 dB Setup... [Cossr—4rr215-B] Setup...
75.00 . . B5214306P MHz  |-7388 dB| |————— 7000 Z e 4: 2131300 MHz  |-73.91 dB
reN BW: 19253 kHz Print BW: 19407 kHz Print

cM09: fand Q, from VNA *ﬂv%fkﬁlb\_)

Print...

enter: “H-MHz | ¥ enter:  342.13 MHz i
— a 18200 to File... 7500 o 18144 to File...

-80.00 | e I
Loss: 173883 dB /X Loss: 73900 dBs
2

-85.00 -80.00 \

-90.00 -85.00

-95.00 r m

-100.00 ¥ + -95.00

|

105.00 -100.00
Print
110.00 Colors... -105.00

-90.00

Print
Colors...

1115.00 Marker 110.00 Marker
1 >Ch1: Start 352118 MHz —— — — Stop 852.137 MHz Functions

1 >Chi: Start 352.182 MHz —— —— Stop 352.158 MHz Functions

oL Cont_ CH1. [S34 No Cor LcL

Cont. CHI1: 512 No Cor

f[MHz] BW [kHz] Q, f[MHz] BW [kHz] Q,
300K 1 bar 351.579 39.9 8.8e3 351583 38.9 9.1e3
4K  le-7mbar 352.147 1.94 1.82e5 352.143 1.93 1.83e5
2K le-7 mbar 352.126 1.99 1.77e5 352.131 1.94 1.81e5

Af = 547 kHz Af = 548 kHz

Q, >1.74e5 @ 2K OK©® 1
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CMO9: CTS stepper motors

352,22

352,21

352,2

352,19

352,18

352,17

352,16

352,15

352,14

352,13

352,12

Target frequency

-@-CTS1 foward

--CTS1 backward

-@-CTS2 forward

©-CTS2 backward

500 1000 1500 2000 2500 3000 3500 4000
motor turn
Both reached the target position
New Beckhoff driver was used
Backward will be measured after the meeting



~  CMO9: CTS piezos *ﬂv%f REIN,
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unipolar,CTS1, PZ10&PZ11 unipolar,CTS1 unipolar,CTS2, PZ208&PZ21 unipolar,CTS2

=4=PZ10_runl
PZ10_run2 =#—PZ20 and PZ21 runl
~#-PZ20 and PZ21 run2 PZ20_run2
~8-PZ21_runl

=4—PZ20_runl

700 —-PZ11_runl
600 —==pzIT_runz
~ —+PZ21_run2
‘_I: 500
5 400
~4—PZ10 and PZ11 300

200
—=PZ10 and PZ11_run2

100 20 0 50 100

100 200
Voltage (V) Votage (V) Voltage CAV OUT

bipolar,CT51, PZ1 bipolar,CTS1 bipolar,CTS2, PZ20) bipolar,CTS2
500 =—PZ20_runl
1400 -4-PZ710and PZ11 ~+=PZ10_runl —a—PZ20 and PZ21 runl 0720 run2
1200 PZ10_run

500
1000 =8-PZ10 and PZ11_run2 ~8-PZ20 and PZ21_run2 ~®-PZ21_runl

2
~8-P711_runl 400
==PZ11_run2 = 300 =+=PZ21_run2

PO 200 250

100 150
Votage (V)

200
100
0

100 200 -100-100
100 - B -200

I
=
e
-]

-300
Votage (V] - Votage (V)

Voltage (V) Voltage (V)

[ s | [AfHZ

unipolar 773 unipolar 566
PZ10 P PZ20 °

bipolar 1004 bipolar 736

unipolar 781 unipolar 545
CAVIN pZ11 P pz21 P

IS soft bipolar 579 bipolar 717

unipolar 1125 unipolar 1005
PZ10&PZ11 PZ20&PZ21

bipolar 1525 bipolar 1298




