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General planning updated

UNIVERSITET
FREIA Planning 2021-08-18 2022
August September October MNovember Decemb
Equipment Responsible 2 9 16 23 30 6 13 20 27 4 11 18 25 1 /\
week #/31 32 33 34 35 36 37 38 39 40 41 _42_43}44/ 5\
Liquefier & 2K pumps Esat
RF power stations Mykhailo . |
Cryomodule test stand  Akira

- One week extended for stepper motor tests

FREIA Planning 2021-08-25 2022
August September October MNovember December
Equipment Responsible 2 9 16f23]30 6 1p 20027 4 11 18 25 1 8 1522 6 13 20 27| 1
weelk# 31 32 33134135 36 3 38|39 40 41 42 43 44 45 46 47 48 49 50 51 1
Liquefier & 2K pumps Esat
RF power stations Mykhailo »
Cryomodule test stand Akira m

We are here e

"Potential CMO1 departure
& CMO3 reception
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W33&W34 progress and W35 planning *%%f s

week

W33

date

MON

TUE

WED

THU

FRI

SAT SUN

16-aug

17-aug

18-aug

19-aug

20-aug

21-aug |22-aug

m d

m |

present CM

He purging

N2 cooling

4K cooling

LHe filling

coupler cold
conditioning

2K

pumping,
fvsP

RF
calibration,
LLRF
interlock

cavity MP conditioning
up to 12MV/m

thermalize CTS

no acvitities

W34

WED

FRI

25-aug

27-aug

m

present CM

static heat
load

prepare motor driver

CTS test at 4K

next CM

Phytron driver did not work withno acvitities

We are here

the LabVIEW code from Orsay

MON

TUE

WED

THU

30-aug

31-aug

01-sep

02-sep

m d

m

present CM

2K

. CTS test
pumping

CTS test

dynamics heat
load

cavity measurement
continued

cavity
measureme
nt continued

warming up

next CM

doorknob mounting

Goa
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w  SPace for 2-3 more modules at FREIA? *%J \

—u-nm“ R

« Even without the wooden
box, our docking are Is
occupied by working place
and plenty of pallets

 We are not allow to leave

anything outside the building
for a few days

Considering that we anyway

need the box before

transport, having more

module is not an option for us ZARR
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5785- chol WG
5785 - Chon [
Chilcavity  [RNG
chiqeavity [N
5785- Chil [N
5785 - cnia. JgNg
s761-chol NG
5761 - cho G
5761 - Chil g
5761 - chia IR
5761-chol [N
5761 - ch2a NG
[ 5761 - chal

[ 5761 - Ch3Q

[ cho

Amplitude

Let’'s start from a good news 1/2

L PREN

I\ FREIN

FREIA SPOKE HIGH POWER TEST_Cav time: |17:28:16 ‘
UNIVERSITET ")
Configuration | Calibration and pulse parameter setting  Phase shifter and Gain controler ‘ PNAl Scope \ decay | heat load \ LFD \ QMeasurement results display \ Other results display  C results display ‘
A High speed (10 Transfer speed o)
P jeor -l High speed ( [ Canitioning validste? Pulse width (us) | 3200
Sancd = 260000 S1ET
240000 :
220000
200000 s
180000
S1E8
160000 s
Display g ] I3
3 g
8'ﬁmaand Frequency i T r P e
Phase and Magnitude = i T
E 120000 I
Buffer < | pd] ] Ey
@ Last data anly = 100000
() Buffer data _1E-9
80000 £
£0000: 3
| Time 40000 i
| Amplitude | 20000 \'l ) |
.
Time (ms) B e  EEEEE e
Chart length 15:30:16 15:45:00 16:00: 16:15:00 16:. 16:45:00 17:00:00
" 2001-08-20 2021-08-20 2021-08-20 2021-08-20 2021-08-20 2021-08-20 2021-08-20 2001-08-20

Chi cavity RN
e

[ cho

Chl Y
]
|~}

Phase

[Junwrap phase

Reference for phase

FPGA setup
Mode Mixer freq [MHz]
iReal 10 2352

Output mier frequency [MHz]
352

Output enabled

S

Output delay

Trigger
:’; Trigger input
Period

3o

oi|5761 - Ch2
[] Show buffers
| Time
& | | Amplitude]
Time (ms)
PID control | Offsets | Feedfoeward | Cavitymodel | FFT | Delay | Scale
Adaptive FF Quench detection

Tau set Enable

o120

Measure Tau at Time

Reset Quench Warning
232200

-

Tau [ps]
176,696

Quench_ Warning

/]

Time

RF forward power (W) [~
Pickup power (W) ™

radiation (uSv/h) N
FPCvacuum (mbar) [
Multioacting (A) Y

AV IN reached 12MV/m

- WI

thout

fleld emission

Pf_max (dBm) PF_max (W) P_total (W) | aL ‘, 184000 o3 J, 1,956+11
24,0509 254679 0
Pr_max (dBm) Pr_max (W) P_static (W) el
90,1121 1,02615E+6 o
Pc_dynamic(W) o0
Pt_max(dBm) Pt_max (W) P_heater (W)
28,5341 0713532 30 Vc_ave (MV) ©
s Ti06
- Eran
Pf_ max (W) QO_Dynamic Eacc_Dynamic Eacc_pk Pt Eacc pk Pf
254679 0 0 12,0447 13,9844
|
PT02 PO Radiation FT10 120
9999 306 159 2369 1769




~w  Let's start from a good news 2/2

JLLYREIN

\ | FREIN_,

FREIA SPOKE HIGH POWER TEST_Cav 2 time: 14:49:47 ]
UNIVERSITET \ ")
Configuration | Calibration and pulse parameter setting ~ Phase shifter and Gain controler ‘ PNA ‘ Scope ‘ decay ‘ heat load | LFD ‘ @ Measurement results display | Other Measurement results display ~ Conditioning results display
y : Transfer speed
21 High speed P 0
‘ Pause | ‘ Single ‘ ) satus f TR [ Conditoning valdte? o
g 190000 -1E-8
[ 5785 - chol = 180000 3
s7es-chon RN for 170000 i
[ chil cavity dacay 160000 b
[ chiQ cavity 150000 L
sres-chll NG 140000
s7es-chio [N 130000 i
s761-chol NG 120000
[ 5761 - choQ " Display 5
761 - Chll E = 5
Ls7 2 (OTime and Frequency ] ]
[ 5781 - chia E (®)Phase and Magnitude — E
&
[ 5761 - Ch2l Buffer g =
[ 5761 - ch2Q (@ Last data only
Buffer dat;
[ 5761 - Ch3l ®LniinE
[ 5761 - Ch3Q
Time
Amplitude
Time (ms) R
08:01:38 09:30:00 10:00:00 10:30:00 11:00:00 11:30:00 12:13:30
Chart length
L —_— 20210820  2021-08-20  2021-0820  2021-08-20  2021-08-20  2021-08-20 2021-08-20
chl cavity [N 7 400000 il
O chi RF forward power (W) [
e Pickup power (W) |~
=~ R | radiation (uSw/h) [~
&= FPC vacuum (mbar) [~
m Multipacting (A) Y

Phase

Time (ms)
PID control | Offsets
FPGA setup
Adaptive FE
Mode Mixer freq [MHz] ~ Trigger
’ Real 10 232 2| Trigger input
Output mixer frequency [MHz] Period
352 4o
Measure Tau at Time
Output enabled ¢
. 4| 32200
Output delay o0 =
T L Tau [us]
15 2 25 3 35 4 188,133

Output delay delta

15 2 25 35 4 45

Feed foeward

Tau set

4150

Quench_Warming

[Junwrap phase
Reference for phas
25761 - Ch1

Time
!
: Amplitude

| Cavitymodel | FFT | Delay | Scale

Quench detection

Enable Reset Quench Waming

T— ri_fnas vy i vy
82,589 181510 o
Pr_max (dBm) Pr_max (W) P_static (W)
85128 325686 0
Pt_max(dBm) Pt_max (W) P_heater (W)
25,731 0,3742 2o

CAV OUT reached 12MV/m
= \WIthoOut fleld emission

‘ P

real time frequency_fc 0E=0

O

Pc_dynamic(W) o0
Vc_ave (MV) 0

Pf_max (W) QO Dynamic Eacc_Dynamic

Eacc_pk Pt Eacc_pk_Pf

181510 0 0 12,0834 12,1225
L |
TT0S TT07 PT02 PTO3 Radiation PT10 PT20
1,08177 2,06068 9999 308 824 63E-10 3,56-9 6
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- Static heat load w/o CTS engaged *%f s

Mass flow method E  pof CVO1 preliminary -
15t measurment 2nd measurement .E. 20 -
2021-08-23 8:43 2021-08-23 16:46 — C ]
FT551=14,76 SD=0,58 m3/h 7551 = 14,06 SD = 0,23 m3/h 0 18F 1st meas. -
> 15.70 +/- 0.62 W > 15.04 +/- 0.25 W a4 E ]
PT03_min = 31mbar PT03_min = 30,59mbar w 16¢ . P IN Y FFLL
TTosmax = 35 ombar PTO03_max = 30,89mbar > 14 ekt RNy s v

_ ) LTO1_min = 60,44cm (o) = -
LTO1_max = 62,19cm LTO1 max = 61,76cm = 1oL 2nd meas. -
CV551 = 17% CV551 = 17% é n ]
gxgi 8? CV03 = 30% c 10p =
V04 = 100% Vs - oy, By Romain & Carl € of o

0 50 100 150 200 250
Heat load@2K [W] = 1.07 x mass flow [m3/h] time [s]
Pressure rise method (relative)
From linear fitting 5 M
o . = 42;—
CMO1 +1.28 mbar/min S 40C
. o C
4 CMO05 +1.29 mbar/min e 38
CMO3 +1.27 mbar/min o 36F
- 2 340
0 C
©  32-
They are consistent although CMO05 and o 3004

CMO03 were measured w/ CTS engaged 0 100 200 300 400 500 600 '_8
time [s]



w  CTS cooling down curve 1/2 *%f X
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sssssssssssss

CMO05

). |

Stepper motor must
be more separated
from the cavity i.e.
higher baseline T

Stepper motor T of CTS1 (broken
motor) reached baseline T of
disengage system (closer to the
cavity)

- We speculated that
CTS1 might touch cold
part during cooling down 9
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CTS cooling down curve 2/2

MO

CTS temperatures

2222222222

Stepper motor T of CTS2 reached
baseline T of disengage system
(closer to the cavity)

10




w  ISSUE 1: Phytron motor driver X
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J—

— -

ViewSonic P C

7’ RS232-USB
Or
Direct RS232

OO0
'o'e'e

,..O
RO
st

:.:.:-
0

~——
\

.. *

..,

Phytron driver

4 wires

motor

/ = No strange vibration unlike
the one observed by ESS
using the old beckhoff PLC




ws  RS232 Works
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; Minilog-Comm - Operation

File View Transmission Controller Windows Help

PRRBR &= s mean|s| 2| |W0EEE S E 7 6 E @6 C b E F
O R|FaB @ &R » 1w = FI[EPEAER 5P A R
@Operation

Operation MOP functions

Powerstage Settings
is1 MOP-

Axis X AxisY

i Current setting

Axis2- () is2 MOP+

04

L
0 02 04 06

Counter value

mist0) [ 00| [ start | Ais1 09|

Axis2 (¥) | | | start | Amszm‘ Step resolution and run current delay time
Step resolution. .. Delay time...

I west] L zoms]

I STOP |

Freguency

Axis1 (%)

Aads2 (Y)

MCC  COM3 <Open> 57600, n, 8, 1

We can rotate the motor by Phytron’s software but
did not know all the engineering parameters
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e LabVIEW from Orsay does not work *%f W

| = | Motor contro - o ®

Home Share View A o
‘ u & cut < x EII T New item ~ Open = HH Selectall
w Edit

Copy path ﬂ Easy access = 1 Select none
Pin to Quick Copy Paste Move Copy Delete Rename MNew Properties

access |_] Paste shortcut to~ to~ folder - 4 History E‘E‘Invert selection

Clipboard Organize MNew Open Select

4 » Motor control v O 2 Search..

Date modified Type Size
3t Quick access

I Deskt 2021-08-25 14:52 File folder
esktol
" 2021-08-25 14:22 LabVIEW LLE

& Downloads w 2021-08-25 14:22 LabVIEW Instrume...
. 5 Documents

[&] Pig——
RF m LLB Manager u Motor controlvi Front Panel * O

F\Ia Edit View Fayfrites Help File Edit View Project Operate Tools Window Help
M o =ik J. 2 & () Il | 15pt Application Font ~ -J\ ’—@_
¢ o )
@ sot C\Users\frelaop esktop\Motor control\MCC -
Wl
Mame / \ -
o s Main VI does
| E@MCC-Com.w
B This| ] pCC - Initvi
33D E% MCC - Param.vi

o 8 M R sty not work ®

Do Eﬁ. WriteFile.vi

21 Sub-VI works as — I (COm municati

Homy Resolution Limit + Label motor 1 (X)

21 the other software o e s s [ on error)

imit - bel motor 2 ()
B vig

< !255 |-409500 | step |Voie2
iy Wil e hanic

- DATA (E:) I‘O,T o mm
nsibility microstep
- \centos-srvd freialocal) (22
= epics (\\centos-srv freialocal) (Z:) |25_ St |3_ ustepfstep

|_ﬂ Metwork

This main VI convert physical parameters - Decision: wait until
we know to engineering parameters complete instruction

from experts 13




. Fresh news: experts helped this morning WREIM
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David Ledrean@OQOrsay checked all the parameters

* Three currents setup
« Stop current OA s
e Run current 0.6A
 Boost current not used

Run

Boost

Step resolution 1/8 step IEEEINYEER AETEER
« So that 1600 steps gives one motor shaft turn e st s crert oy e
« No comment on delay time

Frequency 2400 Hz
“Acceleration” needs command-line and “XP15R”

command showed 500000Hz/s which is correct : e
€ Direct mode BN .

Axis2 MOP-
W e controller

XP15R V‘

(@ abc —> ABC () Abc —> Abc

Axis2- (1) Axis2 MOP+

Go.... Counter value

Receive from the controller p— .
<NAK> (@ Relative .-'-\xisl(.\') Start "“"'510‘)|

mﬂ# () Absolute Axis2 () l:l Start Axis2 [Y)|
<ACK> 500000

I STOP |

8k 12k 16k 20k 24k 28k

LabVIEW still does not work but not necessary| ~ o mow m m m
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. lssue 2: FREIA LLRF system 1 — R

RF system 1 Freia Hall ! Control room
02225 = Cable Number Band Pass

(15.4dB) = Attenuation . SEL Loop 03-32/NC LLRF Freia
03-13/NC = Not Connected to Amp over InterLock € — — <“—| A00
03-13/NC

Inside RF-Box 1

|
03-12/NC
/ )
NC SEL loop ONLY - |'— > AL

Inside RF-Box 1 Limiter Attenuator Limiter

Bunker ' . 7 T

AI3

NI5761

(No Label on connector . . 03-09/ NC Y —————— < T2
side/Be carefull) 02-225 6 dB >

- - : AL
Cavl Transmitted - (167 dB) ) Splitter Scope/Spectrum
! Circulator Cav Quench Warning?
( \ 0335
. L <
Coupling-box-C1

PMeter3_| 03-
PM1chB cng  Meterdd 0336 0337

Compact Rio
Cavl
Interlock

PM1chA 033
) chA PMeterl

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

Band Pass REF

I
ol

[ B Splitter
(111 dB) to channel#0-7

Cavl Reflectedl Cable# in brackets
! . CHO (1)

. CH1(2)
02219 6dB oBS!
Cable# 1:8 corresponds

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

Cavl Forward * 02218
(10.79 dB)) . CH3(4)

LO

Electrosys RF Inside RF-Box 1 Scope

> . . |
Upper Limiter I RF Switch 1 Interlock 1

Circulator 0304 0303 0302
84508 / —
R . " | (1.7dB) w1.34dB‘, (0.1dB) (1.3dB) (0.4dB)

Coupler (1.0dB) | 50 Ohm Resistor
“

(0.7dB)

(03-34/NC (from Out3-ONLY if SEL)) LLRF1 BS|
— Out2 - Blanking Signal
4 ms pulse lenght @14 Hz




©  |ssue 2: FREIA LLRF system 1
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|  RFsystem 1

02225 = Cable Number
(15.4dB) = Attenuation
03-13/NC = Not Connected

Bunker

(No Label on comector
side/Be carefull)

)

Upper
Circulator

Dir
Coupler

Cavl Transmitted -

Cavl Reflected

Signal monitoring, field décay,
LFD, SEL (backup)

Quench interlock

Open loop DAC
fast RF interlocks

SEL Loop 0332/NC Band Pass

to Amp overInterLock € — —
switch

|
03-12/NC
i

— |
Limiter
J
03-09/ NC

PM3chA

Scope

| RF Switch 1 Interlock 1

[ 0304 0303 03-02
I 1.7dB) (1.3dB) (0.1dB) 1.3dB) (
|

_ J( 50 Ohm Resistor

03-34/NC (from Out3-ONLY if SEL))

LLRF Freia
A0O

NI5761

03-31
Compact Rio
avl

Interlock

LLRF ESS

Out3 - Pulse Control Signal
2.86 mspulse lenght @14 Hz
OBS frsystem 2

Cable# 1-8 comesponds
to channel#0-7
Cable# in brackets

Out2 - Blanking Signal
4 ms pulse lenght @14 Hz
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. lssue 2: FREIA LLRF system 1 %J RPI,

LLRF Freis

A0

. v,
= ssmma - ‘ -
Y
\ '
- - |

Individual modules (ADCs + FPGA) work fine after summer vacation
Synchronization (trigger) through PXI crate was malfunctioning because of a change
In the system settings = Works fine after a correction in settings
Cause still unknown

« Hard reset after the power failure this summer (thunder storm = power-cuts)?

« Some sort of reset or change in the system settings when the RS-232 module

17

was installed?



W33&W34 progress and W35 planning *%%f s

week W33
MON TUE WED THU FRI SAT SUN

date 16-aug 17-aug 18-aug 19-aug 20-aug 21-aug [22-aug
m a m |
2K RF . L
present CM He purging |N2 cooling | 4Kcooling [LHe filling coupler cold pumping calibration, | cavity MP conditioning
conditioning "|LLRF up to 12MV/m

fvsP
interlock

UNIVERSITET

thermalize CTS

no acvitities

w3z VVE are nere
MON WED THU FRI
23-aug 25-aug 26-aug 27-aug
m m | m

tatic heat .
present CM ls a(;C ed prepare motor driver CTS test at 4K
oa

next CM no acvitities PhytrOn driver is OK but doul
IN temperature on Stepper
motor during cooling down

WED THU FRI SAT SUN

01-sep 02-sep 03-sep 04-sep |05-sep

m a m | m a

. cavit
dynamics heat| cavity measurement y )
present CM CTS test load continued measureme warming up

nt continued

next CM doorknob mounting (@Ta¥-




