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e Reminder

« Dampy 01 November 08
« Dampy 00 - Bridged January 09

« Dampy 01 Repaired April 09

e Dampy 02 &03 September 09
« Measurements

 Next
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Flange local overheating

which develops in a vacuum leak
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Solutions
1) Thick RF Gasket to short cut the RF path

Soft Copper gasket
i
:‘“3 copper ;' W
: \\\ X
2) Flange modification with added Copper
original design modified design

SIS T
::} COPper ,_\:I / copper
™ \\\ \\

Added copper to better dissipate the heat
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Dampy 01 in November 2008

Dampers flanges temperature behaviour
70

g 60—+ ‘0 Damp;leZ
w A Dampy 1 T4
8 00 L —e— DAMPY 1 maxT
~ 1 . A ——Linear (Dampy 1 T2)|
9 40 —Linear (Dampy 1 T4)
% 30 - | | |
o 20 y=1,69x+ 22,04
e y=0,77x + 21,75
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Power (kW)

Even worse overheating, 50°C at 15 kW!!
Leak at less than 20 kW
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Dampy 01 in November 2008
Two problems detected:

Mechanical error Overfloading
welding material

As expected
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Figure 3: Unexpected step in the SS-Cu joint

RF gaskets userless!!

Figure 2: Cavity flange for window damper. Bad quality: bumpy
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Approach followed

1) Sent back to ACCEL to:
Remachine flange’s step to a defined dimension:

Table 1 SS-Cu Step [mm]
TOP damper 0,60 —
COUPLER damper 0,55 9 07 mm
TUNER damper 0,22 // 5 5008
.5 0.

Built new thick RF gaskets

\
8
0

\ 0.95 i |L 0.25 ;
\ N /
. 3.7+8_1
\\7)/

2) Power tests again Dampy 01 after repair

3) Decide then if apply the same solution at the rest of cavities

But in the mean time...
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SR Dampy 00-B (Bridged)

Gap bridge performed at CELLS
(José Ferrer expertise!)
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SR Dampy 00-B , January 2009

Successful power test up to 60 kW

DAMPY 0 Bridges and CF gaskets

65

50 Temp = 0,62*Power +|23,9
) -
< ¢ |Initial
o 55 nitia
2 50 A
© A After 1st leak
0 45
E, 40 Linear (Initial)
2, 351 .
c Temp = 0,49*Power+ 24,1 — Linear (After 1st
8 30 4 leak)

25

20

10 30 50 70

CW Power (kW)

But still temperatures high, 55°C at 60 kW!!
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SR Dampy 00-B , January 2009

But, after ten 60 kW cycles...
a small vacuum leak developed in the same spot

E-Giga 2009-01-12 108:30:00 - 2009-01-12 16:20:00 Le ak
| — 1 - 1D22/EPS/PLC-01/RF_LAB_ST_DAMPZ — Y2 - 1nz23EPszm.cmznr_ms_mv_msssuna|

652 ;iﬁﬁ/
F 1T Vacuum recover

{ after retightening
SCrews

1y |

10 : |||||||||||||||||||||| 10'\__&

= =3 =3 >
2 2 g 2 8 g
o o o =3 o =
= S g g 2 2
Al - - -~ Eal

because the bridge is not 100% effective
and no RF gasket was installed
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Dampy 01 (repaired) in April 2009

 We performed extra quality checks
— Measure the gap
— Check all the weldings
— Check the installation of the gaskets

2009/08/12 09:29:17

2009/08/12 09:27:13
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Dampy 01 (repaired) in April 2009

- 1.00e-T

- 1.00e-8

1.00e-9

1 1
11:30 12:00
WEIRFIPLCRFLABIST _D1 (1)
WEIRFIPLCRFLABIST _D2 (1)
WSEIRFIPLCRFLABIST _D3 (1)
WSIRFIPLCRFLABIST _D4 (Y1)
WSIRFIPLCRFLABIST _DES (Y1)
WSIRFIPLCRFLABIST _DE (Y1)
WSIRFITX-PLCITOPfwd (Y1)
WSIRFIPLCRFLABICAV _Pr (¥2)

The 21st of April, 10 cycles at 60 kW,
with maximum temperature < 40°C
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Dampy 01 (repaired) in April 2009

2 ! ; T ! ! T T iz

{ 1.00e7

4 4 1.00e8

1.00e9

1
11:30 12:00
WSIRFIPLCRFLABIST_D1 (¥ 1)
WSIRFIPLCRFLABIST D2 1)
WSIRFIPLCRFLABIST D3 (Y1)
WSIRFIPLCRFLAB/ST D4 (Y1)
WSIRFIPLCRFLAB/ST D5 (Y1)
WSIRFIPLCRFLABIST DB (Y1)
WSIRF TX-PLCTHPfwd (Y1)
WSIRFIPLCRFLABICAV_Pr [ 2)

The 23" of April, 80 kW with maximum temperature 41°C

We decided to make the same modification
on the rest 5 cavities
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Dampy 02 & 03 tested in September 2009

Temperature (Celsius)

60
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Dampers flanges temperature behaviour

y =1,61x + 23,22 Dampy 01 - Nov08

Dampy 01: y = 0,21x + 24,04
Dampy 02: y = 0,26x + 23,15
Dampy 03: y = 0,19x + 23,63
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Power (kW)

80 90
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Auto Conditioning

v Implemented in the Digital LLRF, in each RF plant

v Amplitude and duty cycle depending on vacuum levels
v Amplitude increase rate (slope): adjusted by operator
v Vacuum signal connected to LLRF

x 107 Power Up Power Down x 10
6
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| |
P ! ! L‘ | I
5~~~ Vac Limit Up '*q‘i‘;*"‘fj\‘\( ***** J‘\;"”"T\ ****** %\\77:65
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2—7“‘ Vac Limit Down *“—}————h‘—/—‘————ﬁ‘—————————————5‘ ————— =
| ha o [ e
Tl I 1
I g _
‘ ‘ﬁf Cavity Reference Vacuum
e csprsd bt . . \
ye r ! Cavity Voltage 600W H Cavity Reference - 4~ -1+ - — - — - - - T
. | [
oL ‘ L ‘ Vacuum 45 Cavity Voltage Lo ‘ 0
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» Vacuum < Limit Down - Voltage Amplitude Increases/Decreases
= Vacuum > Limit Up - Voltage Amplitude remains constant until vacuum is below limit down
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Auto Conditioning

90 ! ; ; ; ! ; ; ' 1.00e-6

- 1.00e-T

=
B

- 1.00e-8

I H; J,'| :|

1 I 1 ! 1 . ! .
08:00 09:00 10:00 11:00 12:00 13:00
labirfit WP2 (Y1)
I=bef il (L= AL R
labirfit 4 hOUfS aP4 (Y1)
lab/rfiPLC-01-PYPLCIRE _LAB_S1_DAMPS (1)
lab/rfiPLC-01-PyPLC/IRF_LAB_ST_DAMPE (1)
walRFx-ple/ThPwd (1)
wslRFiAx-plc/ThPreyv [0.1%y] (Y1)

wslRF/dII-ctri 2 AmpCavRef [0.1%] (Y1)
lab/rfiPLC-01-PyPLC/RF_LABE_CAV_PRESSURE (Y 2)

.
[

1.00e9

From Oto 70 kW In ~16 hours
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Fast Data Logger

v Implemented in the Digital LLRF, in each RF plant
v All RF signals of the RF plant

v Triggered by the Fast Interlock Unit

v’ Store up to 400 ms at 5 MHz sampling per channel

Fw Tx2 In

Fw & Rv [OT2 Fw & Rv |OT1

Fw Tx1 In
F #
Fw & Rv Load -~ .

. Y g % Fw & Rv Circ In

=~ Fw &Ry Circ Out
Fw & Rv Cav

- Cav Volt
2y ¥O
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Radiation measurements (Safety Group)

8.E+04

7.E+04 rJ
= Power (W) ‘,.J—P,J 1 1E+02
6.E+04 -H=—DoseRate (uSv/h)
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& 4.E+04 'J
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o 3E+04 JJ- el - 1.E+00
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Radiation™ .
Monitor

0.E+00 1.E-02
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10000 RF power
80kW
i o
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NEXT STEPS

« Conditioning in RF Lab
— Dampy 04
— Dampy 05
— Dampy 06

 Installation in the ring in March 2010.

THANK YOU
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Arc Detector Trip
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LLRF (new implementations into the FPGA)

Booster Field flathess loop

Maintain voltage field homogeneous

along the 5-cell cavity

Automatic Conditioning

Speed up conditioning and

release of tedious work

Tcell 2
= | T . “1 it
I
= lcell4
U\ Vacuu
21:40:00 21:45:00 sﬂ_cwmderz(\”2,1:5I'l:llll 21:55:00
ST_Cylinderd (Y1)
WoltMks (Y2)
Tuning @ Tuning
OFF ON

User defined ramping

107
I . | |
1 I\ |
' | \
i\ |
| { \! \
T e LR S T i R
o ‘ ] ) |
AN | \ [} 2
£ | \ 1 ‘ \ 5
[ 4 W 2
< SO AN N SEE &
= } | \
\ \ |
Y \'.
| Y { \i 1 ‘ / | e
| L X L
{ . 4 B
¥y, : P
Jd i 4 $aafn
Ty 1\ Cavity Reference
@u"—-—_—“— ) Wi Canity Voltage
£ Vacuum
e R e e e e e I I 45
0 50 mtV 150 200 250 300 350

Stop ramping when
vacuum > 5e-7 mbar

Resume ramping when
vacuum < 2e-7 mbar
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Manual Conditioning

RF Drive square modulated
v'Duty Cycle of pulses adjustable (1-100%)
v’ Amplitude adjustable
v'Time between pulses = 100ms (10Hz)
v Tuning Loop only enable at top of the pulses

'} B w0/ @ (] £ 10002 6007/ B 1w/ @ /] & 10002 5008/

B o0/ @ (] £ 10005 6008/

N

Print to USB storage device completed success

Drawbacks

v'Operator needed to adjust
amplitude and duty cycle

[File Name Menu

Me file name = Bord Ldc| - New file name = Bond_500

v'Vacuum levels not
‘p,‘.,?[?,ol"g'sunul | Enter ] [ielete 1 ~;Press_mgulo Spell l Enter l Delete | s ConSIdered by LLRF 9
P T T T T frequent interlocks

[elete 1
haractar

I

Print to USB storage device completed success

File Name Menu

New file name = @ond_500| Tﬂ!w-ﬁl‘é‘j‘ljgmﬁ:#knc_b@a ‘Mew file name = Bonc_oido]
« Press to go| «D Spell Enter Delete | « Presstogo) +3 Spell ] Entar ‘ Delete | - Pressto qol 43 Spell I Enter | Delete |
=/drived c — Character | e el o —— | Character | = Tyet) i = Character |

DAMPY Cavity 23/20




