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CMO3 test by the
end of W22

We expect to
receive CMO1 In
one week time
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« GPS tracking worked
« Data sheet uploaded to Atrium
« Report to be circuilated

A. Miyazaki, ESS meeting W20
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.. Data sheet (final ver.) uploaded to Atrium*%f AR

Atrium + g pelivrables for testing at UU - Livrables pour tests a UJ CMO05

*MO05 B 2 < X (9 Morey

Content Summary Edit Relations History Archive

Filter || ... ltems/page (20 [ [E] &8 C' [& [+

Type 4 Title & AtriumID 4 Created 4 Creator 4 Modified Last contributor 4 Vrs. State 4

@ File filled by UU based on ATRIUM- May 27, 2 Akira MIYAZAKI May 27,2021 s Akira MIYAZAK] 01 EEEN
CMO5 testing results 512501 2021

(s File sent with Cryomdule CM05 ATRIUM- Oct 20, 2020 Jean NSIMAKETO  Mar 31, 2021 Akira MIYAZAK]
- Fichier envoyé avec le 433621
Cryomodule a UU

Shock sensor read-out from Mar 18, 2021 Akira MIYAZAKI Mar 18, 2021 Akira MIYAZAK]
Orsay to Uppsala

Shipping bill CM05 & Feb 18, Sylvain BRAULT Feb 18, 2021 Sylvain BRAULT
accessories 2021 '

Cernox Calibration - Oct 20, 2020 Jean NSIMAKETO  Jan 27, 2021 2 Jean NSIMAKETO
Etalonnage cernox

ESS will have a access and UU does not directly send this document
(but if something very urgent, personally on demand...©)

A. Miyazaki, ESS meeting W20
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Jkﬂb\* FREIA

Summary of CM05
Report time: 20210524

Vacuum

date 20210318
T uze (1) 300 2
Beam vacunm (mbar) 12E3 AE10
Isolation vacuum (mbar) | 1000 -7

C: performan

| 20210503 | 20210519
2 300

3

1000

CAV_OUT
DSPK_04
o at wazm (MHz) 351600
f at 2K (MHz) (@ without CTS engaged 352152

= 1.82E5
Q. (from Otsay) 335ELL
Max E.. (MV/m)
Ficld emission onset (MV/m)
QUMY /m
Dynamic heat load for CME@IMV/m (W)
Static heat load for CM (W)
d£/dP (Ha{mbag)
Steppes motor
setting (fram

Cavity same

matar steps

matar position
LS) for nominal

driving current [
frequency e

welocity (mns/s)

Steppes motox
waning

(Hz/ step) 0.145 +/- 0.027

sensitivity in (kHz/ mon)

linear region

Piezol tning | usipolar
sange (Hz)

bipolar
Piezol tuning sensitivity (Hz/V)

PiczoZ runing | unipolar
sange (Hz)

[ ipotas
Piezo2 tuning sensitivity (Hz/V)

LFD@IMY /m in open loop (Hz)

TR Fad v i
et Ioad by s seandard devistion of the messueemen: uncerminey
Fieat ko o 3¢, VAY Wi <VALSITS CAVIAADY by sk

sxosys) was malfiznctioning sbave 100 KXY

e eriaied the wppes bouad of e

1 06 AR AR 8 W B, DRI U OeE Pd 1

1/ 4-

« Concise report in

at ESS

« The pdf version wi

Final report of CMO05

Department of Physics and Astronomy

JLLPREI

Uppsala University
S performance:
Note: CTS1 is installed for CAV_IN (see appendix)

CTS1 performance

frequency (MHz)

motor position ( turns)
Piczo performance (individual
unipolar,CTS1, PZ10&P211 @1,83mm

100 20
Voltage (V)

iipolar,CTS181 83mm

Votage (V)

pages to

A. Miyazaki, ESS meeting W20
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Department of Physics and Astronamy
Uppsala University

Note: CTS2 is installed for CAV_OUT (see appendis).

CTS2 performance

frequency (M

Piezo performance (individual / both activated):
unipolar,CTS2, PZ20&P721 @1,00mm bipolar,CT52, PZ20&PZ21 @1,00mm

r————"

J——

00 150 w0 250

Voltage (V)
Voltage (V)

unigolar,CTS291.09mm bipolar,CTS2@1.00mm
e runt ——

Vatage (V)

RIN_

W kab\_’ FREIA
T Department of Physics and Astronomy
(! Uppsala University

Non-conformities

1. FPC of CAV_IN has lower external quality factor (Que) than specification

Appendix 1 (CM configuration)

Cryomodule CM0S

Appendix 2 (Field value in CAV IN)

Two independent measurements of the accelerating field in CAV IN showed inconsistent results. For
example, when oae field value estimated from Q. provided by Orsay, showed IMV/m, the other value
estimated from @y showed 12 MV/m. We performed a complete measusement campaign of all the RF
power cables, waveguides, a ditectional couples, splitters, powes metess, only to see maximum 10%
exror. This gave sise to a doubt ia the accugacy of Q;. The value shown in this report is a conservative
one ie. from Qy, which may underestimate the true field value. Even with this potentially undesestimated
field value, CAV IN reached 12 MV/m without field emission, and dynamics heat load was as small as
an exror bas (0.63 W) of eryogenic tesponse.

be useful for RF commissionin

Il be circulated after this meeting
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.. He leak was through the safety valve SVQ%J NS
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Clean up SV90

The leak fixed

Blind
flange
leaky

A. Miyazaki, ESS meeting W20



W He circult purging & N2 shield cooling %f A
- u =

Purging OK no leaks

I R e e O BRARAR AR ma
1 5 15:20

- Influence to insulation vacum

B E b

| Y S

A. Miyazaki, ESS meeting W20 O K
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" RF calibration - one finding ’ﬁwﬂvfkﬁll\_)

Control room

SEL Loop 0332/nc Band Pass LLRF Freia
to Amp over InterLock € — — <“—| AOO
03-13/NC

Inside RF-Box 1 NI5782

|
|

NC SEL loop ONLY | /
|

Inside RF-Box 1 Limiter

NI5761

6 dB
Splitter

Scope/Spectrum

Circulator | Cav Quench Warning?

PM3chA 0335 [ sol ] SEElN
L [

)

PM1chB chB P’(\galze)'?’ 03-36 03-31

alvlCompact Rio
Interlock

chA PMeterl

LLRF ESS
Out3 - Pulse Confrol Signal
2.86 mspulse lenght @14 Hz
OBS frsystem 2

Band Pass REF

! . CH1(2)

02219 | 6dB 0BS!

- " Splitter Cable# 1-8 corresponds
. (111 dB) to channel#0-7
Cavl Reﬂectedl Cable# in brackets

CHO(1)

>
>

Dir | ! CH5 (6)
Coupler . Band Pass
| CH4 (5)

Cavl Forward *
02218 6dB

(10.79 dB)) : Splitter CH3(4)

LO

Electrosys RF Inside RF-Box 1 Scope

; . |
Upper Station | RF Switch 1 Interlock 1

Circulator oo 0303 / 0302

84.5dB
i (1.0dB) | (1.7dB) \134(1& (0.1dB)  (1.3dB)  (0.4dB)
Low Pass
Coupler | 50 Ohm Resistor

(1.0dB)
J .
(03-34/NC (from Out3-ONLY if SEL)) LLRF1_BS]

- L] 2- A-ALOVL\ i i
A. Miyazaki, E _ W2 k°4”‘§s ik 2'?2&"53??')

(0.7dB)




NC SEL loop ONLY _ |

Inside RF-Box 1

Control room

SEL Loop 03-32/NC Band Pass

to Amp overInterLock € — —

-

|

Limiter

6 dB
Splitter

Circulator

Scope/Spectrum

Y01 pagay

02219

2nae L

03-35

Cable calibration is consistent with
previous measurement

One port may not be properly
terminated during last test with
CMO05

Still not enough to explain the power
anomaly found in CMO05 CAV IN

l'—'l 2-203 I
A. Miyazaki, Eslé“meﬁ

WREIM

“—
03-13/NC

LLRF1_BS|

LLRF Freia
AOO

NI5782

A3 NI5761
Al2

All

Cav Quench Warning?

0330

Coupling-box-C1

0331

o 1Co mpact Rio
Interlock

LLRF ESS
Out3 - Pulse Control Signal
2.86 ms @14 Hz
OBS frsystem 2

REF

CH1(2)
0BS!
Cable# 1-8 corresponds
to channel#0-7
Cable# in brackets

Out2 - Blanking Signal
4 ms pulse lenght @14 Hz
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wa  Coupler warm conditioning *ﬂgﬂ(}l =

One pump, two stations simultaneously

Y
o
[3%]

a

forward power [kW]

100} 120
: k time Ijhour]
Pulse length 50 us ; 111ms 13.2ms

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

E i ‘ :: i i —=H,0 (18 amu{

pressure [mbar]

CO, (44 amu;}

HI‘M i il E 0, (32 amu)
I [IHM ﬂln.ﬂ. A T AN AP T AP AT L il ) 0 ah Jy
0 40 60 80 100 120

A. Miyazaki, ESS meeting W20 OZ??? time [hour]
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ww  CoOupler warm conditioning *%%f X,
One pump two stations S|multaneously

SERSRARRRR SR I B |

Required power histogram

forward power [kW]

—— CAV IN (Esys)

Coupler | —evares
conditioning Is
below 100kW

10°

10

=l :
0

0 50 100 150 200 250 300 350 400 D amu)

forward power [kW] ,2(81;2;}“

(44 amu)

| : Ei H ‘ 0, (32 amu)
10710 HIMI“"M TN AR AY AR A s O el J%ﬂ ah Jy

pressure [mbar]

0 20 40 60 80 120
A. Miyazaki, ESS meeting W20 OZ??? time [hour]
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UA One pump vs two pumps (without down th%%gkm—’

One pump (CM02)

forward power [kW]

Two pumps (CMO05)

00
time [hour]

forward power [kW]

|

= E
5 3
o |
E E
= ]
g 4
3

v

[ —
g 3
e 3

L ‘SIUI L
_ time [hour]

o

50 80 100
time [hour]

One pump (CMO03)
e |

T T TTTTIT
L1

forward power [kW]

pressure [mbar]

760
time [hour]

L wSIU L
time [hour]

pressure [mbar]

20

O\‘ T T TTTIIIE

20 . 80 . _ 80 100 .
A. Miyazaki, ESS meeting W20
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wa WO Stations vs one station(without down*%fe o=

Two stations (CMO02)

forward power [kW]

e)
I

time [hour]

forward power kW]

50 80 100
time [hour]

Two stations (CMO03) _ 2"d round after

forward power [kW]
L 11111k

vacuum [mbar]

time [hour]

X 2 (two cavities)

20 . 80 . _ 80 100 .
A. Miyazaki, ESS meeting W20
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. Benefit of two stations and two pumps *%f s

 From one station to two stations
— From (50+25)x2=150 hto 110 h
— Gain 40 h

* From one pump to two pumps
— From 110 hto 70 h
— Gain other 40 h

 Total gain
— From 150 h to 70 h (factor two)

« With two stations and two pumps, coupler warm conditioning would take
70 hours = 3 days (for example Friday, Saturday, Sunday)

» The second pumping station seems like a big benefit for us to fit the
planning into one week (if stations do not die...)

A. Miyazaki, ESS meeting W20
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next CM CMunder test previous CM
CcMo01 CMO03 CMO05

. connect beam vacuum, leak
20-maj ! close the box

test, pumping

. RF GPS mounted
21-maj . He leak test
preparation

W21 2021

inside the
box

22-maj
23-maj ready for
shpppingto |[coupler warm | check safety |pick-upatUU

24-maj
: Uppsala conditioning | valve RV90

SV90fixed
purging

arrive at ESS

25-maj
finalize

26-mai conditioning N7 <hield reports to ESS
) continues > I.|e and Orsay
cooling

publish
reports

THU 27-maj He cooling down

dy f
FRI 28-maj readyfor |} couplercold |, 10 filling
shipping to UUJ conditioning

SAT 29-maj
SUN 30-maj

thermalize cold tuning system

pick-up at
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THU 03-jun arrive at UU

MON 31-maj 2K pumping
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thermalization
at Uu warming up
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