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LHC Dump

The whole section is filled with N,
to avoid graphite oxidation
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Main events/evolution during run 2

» Several interventions on both dumps
* Installation of interferometers

* Maintenance on gaskets

 Leak detections

» Upgrade of N2 supply system
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Installation and data management

Interferometers installed | evsww

Significant displacements recorded during dumps

Some mirrors broke due to vibrations

The Dump moved clockwise and longitudinally

Interféromeétre Downstream




In collaboration with

Maintenance of connections TENsC

Replacement of gaskets

Tightening of flanges
due to N2 leaks
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Most of screws were loose Torque checked and
position marked on collars
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N2 Supply — Old System TENSCand ENIER

1 bottle until 2015

From mid 2016, replacement
of the single bottle for a rack
of 6 bottles in TD62&68
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N2 Supply — New System ENEA

uD62

N

N2 pipe Routing Proposal Pt6 Left

N2 consumption for the LHC DUMP , uJe2

Since Feb. 2018 . e

PMb‘s

9/2 1/3 21/3 10/4 30/4 20/5 9/6 29/6 1917 8/8 28/8 1719

Time (Day) uJ64 ‘
uL64

—8—Series1 ——2 per. Mov. Avg. (Series1)
JP.Corso le 19.10.2017

InTD62&68
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Limiting factors during run?2

 Large displacements during dumps — Leaks
» Several interventions — high cumulated dose (-3 mSv)
» Higher intensity dumps increase risk of failure of windows

* Unknown and unpredictable dynamic behaviour of dump core

(at present)
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Dumps during 2018

Energy sent to the dump (Beam 1) Energy sent to the dump (Beam 2)
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Displacement in um

Interferometer measurements

100 -

Displacement in um

500 -

—500
—1000

—1500

I

il

50 -

tdevib_2018-05-06_09h46m29sinterferometer

—— UD68#positionUpstreamaAligned

0.05 0.00 0.05 0.10 0.15 0.20 0.25 0.30

Time after impact in s
tdevib_2018-05-06_09h46m29sinterferometer

' 1 ' ' ' 1 1
0.05 0.00 0.05 0.10 0.15 0.20 0.25 0.30

Time after impact in s

@

EMCIMEERIML
LR TR

-
El

=]
Y

—— UD68#positionDownstreamAlignad 0 ——\
—250 -

Displacement in um

31/01/2019

Displacement in um

tdevib_2018-05-06_09h46m29sinterferometer

150 -
100 -
50 -
_5:) -
—100- I — UD68# positionUpstreamVertical
—GI.D‘: l.'.‘.:.flﬁ l].lf‘l!'s fJ.I]f,' 'J.!l.‘s f].:'J(J 0.‘)": [].T'{CI

Time after impact in s
tdevib_2018-05-06_09h46m29sinterferometer

— UD6S#positionDownstreamVertical

—500 -
—750-
—1000 -

—1250 -

—1500 -

—-1750 -

| | | ! ! I |
—0.05 0.00 0.05 0.10 0.15 0.20 0.25 0.30
Time after impact in s

Displacement in um

1N um

Displacement

tdevib_2018-05-06_09h46m29sinterferometer
200 -

measured

=100 -

—200 -
— UD&8# positionUpstreamHorizontal

—0.05  0.00 0.05 0.10 0.15 0.20 0.25 0.30
Time after impactin s

tdevib_2018-05-06_09h46m29sinterferometer

—— UD68#positionDownstreamHorizontal

100 -

—100 -

—200 -

|
w
=

|
£
=3

—600 -

—700 4 | | | | 1 | 1
-0.05  0.00 0.05 0.10 0.15 0.20 0.25 0.30
Time after impact in s

Large displacements

A. Perillo-Marcone - TDE Operational Feedback and Future Prospective

11



Upgrades for LS2

» Spare cores to be modified
* Run2 operational cores removed
* Upgraded cores to be installed

* Run2 operational cores become spares
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Downstream window upgra
e

Ti window

Beam
Welding procedure ready
Helicoflex Proposed design

SS 318L gasket

Weld To be done in UX65 during LS2
window/flange ¢

Graphite Graphite

Current design

Ti Gr2 window

Ti Grg window

«— CFflanges
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Connection Upgrade

1) Helicoflex seal replacement with EPDM seal
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EPDM seal

* Able to absorb larger displacements/vibrations
* Lesssensitive to geometrical defects

* Lower clamping pressure required

]

* Higher reliability

* Lower risk of leaks

* Reduce interventions (dose)
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Connection Upgrade

1) Helicoflex seal replacement with EPDM seal

2) Shifting of existing clamping chain ring to allow
tightening of all four nuts
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Shifting clamping chain

All nuts become
accessible
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Connection Upgrade

1) Helicoflex seal replacement with EPDM seal

2) Shifting of existing clamping chain ring to allow
tightening of all four nuts

3) Removal of bellow compression jacks during operation
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Removal of compression jacks
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Compression jack
Re-design of jack
Loosening * Lighter
adjustable support * Easierto dismount
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Connection Upgrade

1) Helicoflex seal replacement with EPDM seal

2) Shifting of existing clamping chain ring to allow
tightening of all four nuts

3) Removal of bellow compression jacks during operation

4) New clamping ring design
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New clamping ring design

Conceptual idea (illustration only):

« Clamp using 12 axial bolts (instead of 4 tangential bolts)
* Force from bolt converted directly into clamping force

* Need to check integration, installation ALARA, mock-up trials

5y
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Instrumentation upgrade

 Other interferometers, better suited for expected regimes
* Temperature sensors on the core housing

» Strain gauges on the core housing

Vital to better understand the behavior of the dump, in view
of producing a more robust design

Under discussion with EN/SMM. ..
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Upstream window — YETS after LS2

» Redesign of window to cope
with higher intensities

* Replacing SS with Ti-Gr5

SS foll
¢ 660
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Upstream Window under

1.8E+11 ppb

Necessary Margin
Below, safe operation

is not guaranteed

Energy per proton: 7TeV

Number of protons per bunch: 1.8E11
Emittance: 1.7umrad

Bunch length: 25E-9s

Beam Pattern: HL-BCMS 6V2H with
2604 bunches

Material parameters and yield strength
determination according to EDMS
2029814

LS-Dyna Version: 11.0, double
precision

SAFETY FACTOR AGAINST YIELDING FrontWindow-R2 SOMS -6V4H

2.28

HILUMI - 1.8E+11 P+/BUNCH -

NORMAL OPERATION

Time = 0

Contours of Effective Stress (v-m)
max IP. value

max=0, at elem# 1

Lower limit
Below, the
material
deforms
permanently

1.09

HILUMI - 1.8E+11 P+/BYNCH -
FAILURE SCENARIO pV2H

Too high risk of failure!

Ti Grg required

Effective Stress (v-m)
9.3374216e+07
9.0261742e+07
8.7149268e+07
8.4036794e+07
8.0924321e+07
7.7811847e+07
7.4699373e+07
7.1586899e+07
6.8474425¢+07
6.5361951e+07
6.2249477e+07
5.9137003e+07
5.6024530e+07
5.2912056e+07
4.9799582e+07
4.6687108e+07
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3.7349686e+07
3.4237213e+07
3.1124739e+07
2.8012265e+07
2.4899791e+07
2.1787317e+07
1.8674843e+07
1.5562369e+07
1.2449895e+07
9.3374216e+06
6.2249477e+06
3.1124739e+06
0.0000000e+00 _}

To be done
not beforeYETS 21/22
In collaboration with TE/VSC
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Limiting factors during run 3 (no HL!)

* Large displacements during dumps — Leaks

 Displacements still there but more robust connections — Minimisation of leaks

) T ons(hig! ated-dose

 Significant reduction of interventions expected

 More robust windows

= Unknown dynamic behaviour of dump core

» Better understanding of dump performance
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Conclusions

» Different upgrades planned for LS2

* Higher reliabllity expected

» Significant reduction of interventions (and personnel dose)

» Upstream window also to be upgraded — not before YETS 21/22
« Compatible with 1.8E11 ppb and 1.8 um after upgrades

« Still uncertainty on dynamic performance (major upgrades
required to address this)
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Thank you for your attention.




