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General planning no major update (?)
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We are here
In Oct and Nov, Akira will be 

physically away from 

Sweden but remotely lead 

the project from Germany

Cedric from Orsay may 

join us in W43-W44-W45



SAT SUN

25-sep 26-sep

m a m a m a m a m a

previous 

CM
CM01

Electrosys 

fixed

Electrosys 

for FPC1 

next CM CM03

Test DB station with a 

new tube

Chance to continue 

simultaneous 

conditioning?

Condition 

cross-

contamination

Electrosys for FPC2 conditioning

week W38

date

MON TUE WED THU FRI

20-sep 21-sep 22-sep 23-sep 24-sep

preparation of documents
shock sensor ON 

departure to ESS

reception at UU thermalization at UU

publish test report

transport via Lund

present CM CM04
DB station to repair --> Crowbar & fuse may be due to a short circuit in either 

tube or cavity of tetrode

Electrosys for FPC1 conditioning

W37&W38 progress
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We are here

SAT SUN

18-sep 19-sep

m a m a m a m a m a

previous 

CM
CM01

doorknob 

dismountin

g

outgoing 

test (VNA), 

shock sens.

present CM CM04

connect 

cryogenic 

lines

connect 

pumping 

stations

next CM CM03
departure at Orsayprepared at Orsay

leak test & purging of He 

circuit, RF calibration, 

stations ON

leak test of beam vacuum 

pumps, pump from one 

side, TPG300 starts

coupler warm conditioning
issue in DB 

station

week W37

date

MON TUE WED THU FRI

13-sep 14-sep 15-sep 16-sep 17-sep

waiting in the box



Progress of coupler warm conditioning
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Mainly FPC2 conditioning 

by DB (gain of DB is higher 

at low power)

FPC1 conditioning by 

Electrosys  done

• FPC2 is under conditioning by Eletrosys

• Cross-contamination must be cleaned over the weekend: “2nd round”

DB 

died

FPC2 

conditioning by 

Electrosys



Cf. Impact of lack of pumps & stations

Two pumps & two 

stations (CM05)
One Pump & two 

stations (CM02)

• We decided to take a risk and use the second pumping station in which I 

suspect a leak in its internal gate-valve (see slides W37)

• Unfortunately, we probably need to sacrifice weekends to make it on time

Slide from 2021 W21

1st round 2nd round

One Pump & one 

station (prototype)

70 hours (3 days) 110 hours (4.5 days)
(50+25)x2

=150 hours (6 days)



Issues in DB station (Mysha sacrificed WEs)
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Yellow: Main Capacitor bunk charge current. 10A/div.

Green: Drive (control) inductor current. 500A/div.

Blue: IG2 pulse: ?A/div

Pink: Blanking signal.

Story

• Annoyed by “Crowbar IN” of 

DB-B in past months

• This time, fuses were 

damaged and happen again 

and again even if it is fixed

• Disconnect the HV line from 

the tube  no problem

fixed

 tube or cavity of tetrode was doubted

Again 



DB-B: either cavity or tube
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Tube did NOTCavity passed the HV test

The tube under debate: 595A 901204

• Start operation on September 2019

• The first 595A type tube

• Total service (filament ON) time: 4800 hours (0.5 years)

• ESS project requirements :> 20,000 hours (2 years)

• No short-circuit or low capacitance at room temperature between any 

grids and/or cathode

HV test at room temperature (preliminary)

 Cathode-G1:2kV OK, Anode-G2:20kV OK, 

 G1-G2: 750-1000V discharge << 1500V with 6uA (spec.)



Cf. TH595 761496 was broken in DB-B in 2019
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Filament service time 3000 hours

THALES Customer Technical support RFMS0T 60088363 13 Sep 2019

R. Ruber et al., FREIA 

report 2019/6

“G1 voltage went down 

to 5V with warm 

filament and when the 

filament cold off the 

voltage reached 

normal -300 to -200 V”



Cf. TH595 755305 was broken in Electrpsys in 2019
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Filament service time 573 hours

THALES Customer Technical support RFMS0T 60086796 22 Jul 2019

-Anode inner surface got 

blackened. Main insulator got 

darkened (see picture)

-Marks of severe arcs, G1 to G2, 

at the bottom of grid mesh. (see 

picture of G1)

-The upper (first) thermal/getter 

shield got deformed, which 

fostered electrical arc with G1 top 

inner surface

-The second thermal/getter shield 

got stuck with filament plate.

-Inside the heater cylindrical inner 

structure, the uppest thermal 

shield got rolled in shape, and 

brittle.

-Cathode got deformed. Also, the 

tantalum belts, onto which cathode 

mesh ends are welded, got partly 

crushed into powder, resulting in 

snow crystal-shaped particles in-

between cathode-to-G1 gap.



Actions for cryomodule testing
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• The tube 595A 901204 was replaced to a 

new spare 912223

• The new filament was flushed over night

• OK with HV test without RF

• RF test with a dummy load is planned 

before connecting it to the module

• Cavity may need to be tuned

• Hopefully simultaneous conditioning again 

from Friday tomorrow

• Otherwise, re-conditioning of FPC1&2 

needs some iterations over WE

SAT SUN

25-sep 26-sep

m a m a m a m a m a

previous 

CM
CM01

Electrosys 

fixed

Electrosys 

for FPC1 

next CM CM03

present CM CM04
DB station to repair --> Crowbar & fuse may be due to a short circuit in either 

tube or cavity of tetrode

Electrosys for FPC1 conditioning

preparation of documents
shock sensor ON 

departure to ESS

reception at UU thermalization at UU

publish test report

transport via Lund

week W38

date

MON TUE WED THU FRI

20-sep 21-sep 22-sep 23-sep 24-sep

Electrosys for FPC2 conditioning

Test DB station with a 

new tube

Chance to continue 

simultaneous 

conditioning?

Condition 

cross-

contamination



Electrosys issues (HPA2-SSA3)
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Electrosys

HPA1 HPA2

tube tube

SSA1 SSA2 SSA3 SSA1 SSA2 SSA3

output

PS1

PS2

PS3

PS1

PS2

PS3

PS1

PS2

PS3

PS1

PS2

PS3

PS1

PS2

PS3

PS1

PS2

PS3

• We have three spare PSs replaced HPA2-

SSA3-PS1 to a spare module S1

• One transistor is still malfunctioning but 

without any issues in the PSs (not critical)

• Asking Electrosys about spare SSA (we 

ordered before but they did not answer)



Electrosys issues (HPA2-SSA3)
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Electrosys

HPA1 HPA2

tube tube

SSA1 SSA2 SSA3 SSA1 SSA2 SSA3

output

PS1

PS2

PS3

PS1

PS2

PS3

PS1

PS2

PS3

PS1

PS2

PS3

PS1

PS2

PS3

PS1

PS2

PS3

• We have three spare PSs replaced HPA2-

SSA3-PS1 to a spare module S1

• One transistor is still malfunctioning but 

without any issues in the PSs (not critical)

• Asking Electrosys about spare SSA (we 

ordered before but they did not answer)

Cf. R. Ruber et al., FREIA report 2019/6



One minor point: small leak in water cooling
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Small leak at the 

coupler cooling line 

was fixed by 

tightening but O-ring 

may be old 

Water parameters:

• 3 bar (differential)

• 100L/h

“Joint  diamètre”, est-

ce que c’est intérieur, 

extérieur ou l’autre?

 Inner diameter!



Departure of CM01
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Reports on CM01 finalized
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Reception of CM03
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• Only stepper motor 

was fixed

• The cavity string 

STR04 was never 

exposed to air 

 coupler conditioning 

may be as quick as 

CM02’s 2nd test

 Within one day (?)

One Pump & two stations Two Pumps & two 

stations & 2nd cond.



General planning no major update (?)
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We are here
In Oct and Nov, Akira will be 

physically away from 

Sweden but remotely lead 

the project from Germany

This week 

may not be 

necessary!



SAT SUN

09-okt 10-okt

m a m a m a m a m a

present CM CM04

next CM CM03

next next 

CM
CM06

vent insulation vacuum warming up

waiting in the docking area

preparation at Orsay

CTS test at 2K start warming upheat load measurements

doorknob mounting & water leak check

week W40

date

MON TUE WED THU FRI

04-okt 05-okt 06-okt 07-okt 08-okt

SAT SUN

02-okt 03-okt

m a m a m a m a m a

present CM CM04 Purging N2 cooling 4K filling
coupler cold  

conditioning

2K 

pumping

RF 

calibration 

at cold

next CM CM03

next next 

CM
CM06

cooling down MP conditioning
CTS 

thermalization

reception test LEMO reception test VNA

preparation at Orsay

week W39

date

MON TUE WED THU FRI

27-sep 28-sep 29-sep 30-sep 01-okt

W39, 40 41 planning
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Theo will come to help us

Tentative goal

Avoid 

weekend

SAT SUN

16-okt 17-okt

m a m a m a m a m a

present CM CM04

remove 

concrete 

blocks

disc. 

Pumping  

stations & 

cables

disc. Water 

pipes, 

insulation 

bellows

disc. 

waveguide

disc. 

cryogenic 

lines

next CM CM03

next next 

CM
CM06

week W41

date

MON TUE WED THU FRI

11-okt 12-okt 13-okt 14-okt 15-okt

swap 

modules. 

Connect 

waveguide

filling dry N2 outgoing test (LEMO)

warm test of the 

stepper motors

preparation at Orsay


