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wn  General planning =
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'FREIA Planning 20220119 2022
January February March Af

Equipment Responsible 17]24 31 7 14 21 28 7 14 21 28 4 11
week # 34 5 6 7 & 9 10111213 14 15

Liquefier & 2K pumps Esat

RF power stations  Mykhailo ‘

Cryomodule test stan Akira

We are here” CMOY7 to ESS CMO08 to ESS
CMO09 from Orsay CM10 from Orsay

« Optimistic planning without any contingency
« We aim at testing three modules before the Easter holidays
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W02 & W03 progress & W04 plan

%fkm

MON

WED

SAT

10-jan

12-jan

14-jan

15-jan

m a

m a

m

present CM

restart power station, water
cooling

coupler warm conditioning

purging

N2 cooling

New Beckhoff PLC test

next CM

MON

TUE

WED

17-jan

18-jan

19-jan

a

present CM

Filling Dewar [LHe cooling

4K filling

9K . RF calibration
umpin
s interlock setup

Beckhoff PLC preparation

coupler cold
conditioning

Beckhoff PLC test through the long cable to

the bunker

MP conditioning

CTS test (Phytron?)

next CM

W/

\'{

o

week

date

MON

TUE

WED

24-jan

25-jan

26-jan

27-jan

28-jan

m a

m a

m

a

m

a

present CM

CcMo7

CTS test with Beckhoff

heat load measurement

start warming
up

warming up

ventinsulation

vacuum

warming up
completed

disconnect
pumps

next CM

cmo8

doorknob mounting

next next
CM

CcMo09

preparation at Orsay

Test CTS with Phytron first and then
test Beckhoff with the verified CTS
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CMO7: coupler warm conditioning »%fmb\—»

RF power utilization during warm FPC conditioning

[ CavIn
[ CavOut

Outgasing bends for CavIN 10s Outgasing bends for CavOUT

<108

Beam vacuum, mbar
Power utilization, a.u.

Beam vacuum, mbar

100 150 200 100 150 200 250 300 350 . .
Applied RF power, kW Applied RF power, kW Applied RF power, kW

Total time: 54h 20m / Down time: 1h 25m (technical intervention only)

Beanivacuum and RF FWD power during warm FPC conditioning

I I [ I
\ CaviN - - - = CavOUT CaviN - - - - CavOUT

ower, kW

2
&

Beam vacuum, mbar

Jan 11, 12:00 Jan 12, 00:00 Jan 12, 12:00 Jan 13, 00:00
Date and time

Courtesy Mysha LLRF pulse widht [us]
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Out gassing during coupler conditioning *%fkw\*

— CAVIN
— CAV OUT

forward power [kW]

50
time [hour]

o

-#- He (4 amu)

L A . 1 ) o H, (2 amu)
5 FJ“«‘W‘_‘L\T-': IS | S . l]—-— N, (28 amu) CO, C,H,, etc

107 =] ~=- H,0 (18 amu)

& CO, (44 amu)

= 0, (32 amu)
CH, (15 amu)

pressure [mbar]

10°°

10—10 i J[{‘i. 0 TR e st W o A Gl A W 1 0L .|: Lol
0 10 20 30 40 50

time [hour]




Cf. Outgassing from cavities during warmi%%r 5%"\*
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28 amu (Nz. CO, CZH,)
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44 amu (CO z)
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Data from CMO06 temperature [K]
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4 Cf. Hydrocarbon, field emission, plasma pr%s%%g

Tunneling current

"I «  Polycrystaline niobium’s surface work function ¢~4.3 eV
3/2 +  Surface pentoxide (Nb,O:) $~5.2 — 5.3 eV
« Surface monoxide (NbO) ¢p~4.2 eV

J < exp (—6.53 x 106
« Carbonaceous layer ¢~3.6 eV

BE

https://www.osti.gov/servlets/purl/1234337

Plasma processing to get rid of CH from the surface Study at SNS

by-products
15 min of active plasma over 3 hours ‘ - T T v ] Ne
. . . . . : : 7 W ® o — ] —0
. ; " o &l 1E-5 | E 3
— — before plasma processing . . j—H
p —— after plasma processing - = 1[—HO
2000 -\ S 1E6L 4 —co
\ = i ——co,
. \ g ]
T ?
O \ @ 1ETE
2 \ S
5 \ g 1E-8
o . = o
o 1000 \\ . contaminants g ]
\
N \L 1E-9
\ ~
~ . Base i .
- - : 1E-1
0 _\'— ———— = material 0.0 05 1.0
. 1 L L time (hour)
0 1 2 3 4

depth (nm)



s Cf. after plasma processing *%f A
E... reach was increased o
Radiation dose decreased

B after plasma processing
B before plasma processing

1 I 1

N T T
[ ] L O before plasma processin
60 Hz] o b g

- O after 1st plasma processing
I O after 2nd plasma processing 20.5 MV/im
& Eacc max reached < 22 MV/m

15.2 MV/m

radiation (rad/pulse)
m
a

| T
14 16 18 20 22

time (hours) _ Eacc (MV/m)
https://www.osti.gov/servlets/purl/1234337

Field emission has not been a limiting factor of spoke modules

so far but we need to be careful in the future due to CH content
8




L4 CMO7: cooling down *%J RPI,
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K| £ A&l | @ <8

g U LHe levelin CM~

ttom l ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
- _____w CMexhaust |||
s Thermal screen—— -Ghe flow———
SacicoolingbylN, l TP T
i = A Y RO O

-d =3 = |
e B B B e e l O | IR | A LR LR T -
I O o A \ S— -l ]
k= = &\\lll |
od o3 . vl |
ERERER ml U T
= . RSN | 1Ol NN B
00:00 06:00 12:00 18:00 00:00 06:00 12:00
2022-01-14 0115 01-15 01-15 01-15 01-16 01-16 01-16 01-16 017 017 0117 - 0118 01-18 1-19 01-19
M-CM: TT04:5RdV [K] CM-CM:TTOE:sRdV [K] CM-VBaox:CV03:sRdV [%] CM-CM:LTO1:sRaV [em]

VBox inlet
valve opening
* Precooling by the LN shield over one weekend
» LHe cooling was quick (6 hours) to reach 4K

- “Stable” operation with 4K LHe took about one day
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CMO7: coupler conditioning at cold
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FREIA RF Conditioning System

time: 01-18-12:02:33

| ot | [ e |

A ’ FREIN__
v

Calibration Auto Process

(Calibration On

Auto Process Start

Auto Cycle

Auto Cycle On

Instrument state

| Cold Cathod Gauges|

DB RF Stati

| PowerMeter |

|__Eictrosys Station |

Procedure state

Transmitted Power | -%:4291087 |-8,323752:

° Increase state (@) Vaccum Upper Limit state @
Initialize state
Hold state . Fault Detection state )
End state (@)
Decrease state i) Ramp After Fault Detection @
R Current Worst Vacuum 21E9
Current regulating Vacuum ( mbar)
2162 Interlock reset time 0
Coupler 1 (mbar)  Coupler2 (mbar) Multipacting activity_1 (ma) 0,008
Water Condition 1E9 219
Multipacting activity_2 [ma) 0,01
flow_FTD3
99,88426208 RF Interlock System
e e e e o —
99,04212104 Ton Cav.1 Amplifier
— [imetock sytem2 |
26
water_temper_TT04 Power Meter (dBm)
26,20000076 oct oo
PRES— Signal Generator || gF1 putput
Forward Power |54,136442; |55,192364¢ (valtage rapno)
tor RF stat
Refrected Power | 54,750400¢ | 57,477229¢ HEER S gl 0
= LLRF2 output

[voltage ratio)

e

Target Amp lasting time (ms) g

Operator panel | Instrument State | Power source configuration

' Initial State

Power State | Checking state | Watchdog setting |

Current parameters|
- accum Upper Limit (mbar)

2 5E-6
- IR

1E-8 5E-6 1E-5

Vaccum Lower Limit (mbar)

1E-8 SE-7 1E-6
RF Increment (dB)
",,D,z A 60

RF TB Increment (dB)

A

Soak Time (Sec)

Step interval (Sec)
r

RF Upper Limit (dBm)

.
N

60 -25 0 25 50 7590

RF Lower Limit (dBm)

"’ ..
50 T )

-60 -25 0 25 50 7590

Pulse Width (us)
243500

Pulse Delay (us)

I

Coupler under conditioning
Coupler 182 i

Parameter setting mode
Manually =

[IReset current power level?

;’3 2 2 400
RF Pulse Width List| /50 [fs0 _ [f100 fso0  [Jrooo {2000 [f3s00 o 0 0 0 0 us |
RF Pulse Delay List| J[1975  [1o75  [f1os0  [f1e7s {1750 [f1s00 [f1000 |00 0 0 0 0 0 ﬂ
Conditioning chart | Multipacting monitor |
- 875 ~BE-S
- 85 7569
i s
E - 80 ;
& =] ~6E-9
5 - " 5,569
2 T 5
S w-g SES 3
i 3D_E?Z.S- -45E-9 £
3 2 70 -9 3
2 2-5 3
£ Eers- 3569
& qp-< _apg =
g0 g ‘L 3E-9
o - -2,5E-9
g0 =P [ I A L L I, Iy
in 60-|
0 -1,56-9
2 57,5+ in
== e -5E-10
B T T B T S R S ARSI S A SR L T A R o SRR SN SR
L0430 110930 111430 111930 112430 112930 113430 11:3%30  114%30 114930 115430 12:02:36
2022-01-13 2022-01-18 2022-01-18 2022-01-18 2022-01-18 2022-01-18 2022-01-18 2022-01-18 2022-01-18 2022-01-18 2022-01-18 2022-01-1
T RF power (dBm) A~
m s faYi
Vacuum (mbar) rava

10



w  CMO7: LTO2 malfunctioning (?) X,
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Some warning messages when 4K Lhe was firstly there
(burn out protection even with LHe, open sensor)

Unable to check electric connection because LTO1 is used
as a regulation target and they share the same cable

We will check this after the test




S
ummsain MO7: f vs p and cavities at 2K *%f REIN,,
CAV IN CAV OUT

. Cavity under monitoring
Cavity under monitoring = = linear fitting

cavity 1 v

3,5216E+8-] 35211E2] ;

original data [y

original data [y <

3,52159E+{ 3,5211E+{

T
bestfit curve [\ bestfitcuve [\ |
3,521586+ 6 4 reiduie 3,52100E+8- residue
12272 | Jaa226

3,52108E+8-|

3,52157E+8-|

3,52156E+8-|
3,52107E+8~
3,52155E+8-|

Equation of fit Equation of fit

3,52106E+8~
y = 352144008,4985097 + 15,61141557"% + 0% A2 y = 352096717,23182434 + 14,77667721% + 0% "2
3,521536+8- 3,52105E+8~

3,521526+8- /d« 3,52104E+8~

3,52151E+8-| ° slop
2 ————— 3,52103E+2+ sley
[15.6114 |147767

3,52154E+8-|

3,5215E+8-| °
3,52102E+8-|
3,52149E+8-

3,52101E+8-

P g
3,52148E+8-|
3,52147E+8-| 21
3,52146E+8~| 3,52099E+8-|
BXES) 5 " 6 1 H Z | I I ar 3,52008€+8-
0 100 20 300 0 5 5 0 0 0 X

3,52144E+8-,
0

500 600 700 800 900 1000 3,52007E+8-, .
X-scale 0 600

Bel

1 =r St
@ File TracelChan Response Market/Analysis Stimulus  Utiity Help E File Trace/Chan Response MarkerfAnalysis Stimubus Uty  Help

BEE EE
) Scale Per Division [5.000 dB “ 5 Scale Per Division [5.00008 ] “

I 512 LogM 5.000dB/ -90.04B Trace Max On) I 534 LogM 500048/ -90.0d5 [Trace Max On]
Mo 4 s Mir 4 <7 M
By
entes
Q
Loss

CAV IN | CAV OUT
_ f,[MHz] 352.145 352.097

Colors. Colors.

L QL 1.73e5  1.66€5 |

. — Functio i
1 >Chl: Start 352.125 MHz Stop 352155 MHz SCh1: Start 352082 MHz — Stop 352112 MHz | Functions
Cont CHI: 512 No Cor LCL TRl - — oL

rom VNA is low but please wait for t in field decay ,,




.~ CMO8: reception test (Dec 2021) *%%J RP
CAV IN CAV OUT

File Trace/Chan Response Marker/Analysis Stimulus  Utiity Help

. = File  Trace/Chan Response Markeri4nalysis Stimulus — Utility  Help
=2 Scale Per Division | 10.0000 kUnits |:| ~ . -
K. Scale Per Division |lteie[ele[oi¥ighcy E

Tr 1 $11 LogM 0.100dB/ -0.30dB Tr 2 $12 LogM 2.000dB/ -92.0dB
Tr 3 521 LogM 2.000dB/ -92.0dB {Tr 4 S22 LogM 0.0050B/ -3.25dB Tr 1 511 LogM 0.100dB/ -0.40dB Tr 2 S12 LogM 2.000dB/ -92.0dB
T s Tr 3 $21LogM 2.000dB/ -92.0dB Tr 4 S22 LogM 0.005dB/ -3.16dB .
11000 ™ 7] a5156hMHz | o066dB| | | L ‘ A
2: 351.465 MHz 003 dB 1.80 1: 351.551 MHz -0.77 dB
:| 351564 MHz |-85.32 dR 2 351465 MHz | -0.02 dBy
10000 |- g B 2590 ks 160 351561 MH> | 8303 dR gads

1 enter: 38156 MHz| | e |_Bw-—37.997 kFHZ| Setup...
L\— z%"\ —T"ai101] | / enter: 33155 MHz| |=—————
Loss: 5317 dB| ||! 1.40 Q: 92520 Print
351564 Mz | -85.26 dB| | L] » Loss: 5393 B to File

351.552 MHz -84.10 dB

80.00 By-—36845kHz)
enter:  3581.56 MHz 120 Z 38794 kHZ|
Q 9050.4 351.55 MHz
70.00 :
\W:

90.00

Togs: 5263 dB| | —0m — H 9062.1
351565 MHz | 321 dB 100 Zalvenic
35156 318 dB

60.00

0.80

50.00

40.00 %w

30.00

0.60

0.40

Print 020

20.00 Colors... IR

0.00 YN L | Colors...

o
- 020 A0 Marker

10.00 Marker

1 >Ch1: Start 351.464 MHz —— —— Stop 351.664 MHz Functions

1 >Chl: Start 851464 MHz —— —— Stop 351.664 MHz Functions
Cont. CH1:[S11 CA 2-Port LCL e —

Cont.  CH1: /511 CA 2-Port LCL

| Cables verification CM08 at UU
CAV | N CAV O U T VACUUM GAUGE OF CAVITY STRING AT UU
Socket assembly veniedvy Date Time iffer TPG2020 (mbar] _ Limit Name of controller
Sensor/ 2021-12-17 14:00 4,10E-04 1,00E-01 A Miyazaki

Socketname Actuator | PIDname [Serial number| E1°°% Value (%)

type () 2021-12-20 09:00 4,40E-04 1,00E-01 C. Svanberg

Cemox__ |TT04 X133097 56,5
f,[MHz] 352.564 352552

Comox_[TT06__ [Xi5a166 5585 2021-12-22 15:00 4,40E-04 1,00E-01 C. Svanberg
Cemox__|TTO07 X133155 52,25
Como_[rTos [xiaer 531 2021-12-23 11:00 4,40E-04 1,00E-01 A Miyazaki
Comox[TT09 192648 %92 2021-12-24 09:00 4,50E-04 1,00E-01 A Miyazaki
PT100 1710 PT65 106,3
PTI00 |11 P61 1057 2021-12-27 10:30 4,60E-04 1,00E-01 C. Svanberg

Cemox__[TT12 X133185 55,65

. oo o 20211228 09:15 4,60E-04 100E-01 C. Svanberg

Cavity, sensors, vacuum all OK
Cemox  |TT22 X132659 59,15

) ) PSR R i ] 2021-12-30 09:00 4,60E-04 100E-01 C. Svanberg

L o 2022-01-03 08:30 4,80E-04 1,00E-01 C. Svanberg

[EHO1 [EH03 843

P = 1 20220104] 1300 480E-04 1,00E-01 C.Svanberg
;

G o 20220105 0920 480E-04 1,00E-01 C. Svanberg

. . : v 50 st 20220110 1000] 50004 | 1,00E01 C.Svanberg

Before shipment to UU After delivery @ UU After delivery @ LUND 2022011 1200 5 00E04 100501 C Sanberg

Motor sensor [SM20 24124
S S - 2022-01-12 08:50 5,00E-04 1,00E-01 C. Svanberg
Thermocoax Measured values Liquid Helium 3653
Identification |assembled on | Cavitystring | Coupler's | Cavity | Factorymeasured | cryomodule Measured Measured values Level Sensor 5555 2022-01-13 08:50 5,10E-04 1,00E-01 C. Svanberg
number Double Wall n° serial number | number values (Q) before shipping values (Q) @ Sensor/ 2022-01-14 08:45 5,10E-04 1,00E-01 C. Svanber,
e e i || e e L :

u (booroshipmen) 20220117 08:40 5.20E-04 1,00E-01 C.Svaaperg
AMGSS03 | SPK-DWT-04 SPKCPL-21 BPK-DSPK-0 2 3 ' Tobe completed e 2022-01-18 09:00 5,20E-04 1,00E-01 cdamerg

1416

AMG59/14 SPK-DWT-20 SPK-CPL-15 SPK-DSPK-21| 3 Tobe completed Actuators preny 2022-01-19 09:30 5,20E-04 1,00E-01 C. Svanberg

1422




UA Beckhoff motor driver test *%f RPI,
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: : Remember before the 77K test, | put 900 mA
600 mAIn COang = 0.43A measured in order to get 0.6 A measured and 4 to 5 N.m

Back output torque.
4.6]4.06 But now when | measure torque it exceed 6
4.54.1 N.m ... Ry
Ll So | put back 600 mA, and here are the
.57]4.25[Average values obtained lastly :
41 [izem * Current: 0.38A From Nicolas
. * Torque: 4.3 N.m
D|g|tal torque  so current measurement is a bit low, but

(driver CTS1) \tlc\?;ﬂue is satisfiying and vibration are OK as

| would recommend to stay on these value for
the cryomodule test and not be overconfident
on the current measurement.

Installed in the rack Test in the bunker on going

Nicola’s results were
reproduced in the
control room and in
the bunker = our
cabling is OK
Working on the limit
switch

14




