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2016 performance

- Very smooth year, only few blocking failures
« DAC hanging after a major power outage at point 4 (3hr)
«  Optical link problem (1hr)

« Bad synchronization caused by missing RF clock after LLRF
VCXO intervention. Prevented performing loss maps (1hr)

- Power system failures are typically not blocking
(redundancy)
« Making up 9 out of the 13 AFT hours
«  Spare power amplifiers are prepared in the tunnel




To do’s: Is the damper working?

- More diagnostics requested: a new tool was put in
place in April 2016

- FESAclass ALLADTDiag Emm
running in ADTObsBox
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To do’s: Is the damper working?

- It computes and publishes bunch by bunch damping
time and tune (every injection, or on demand).

- Data are logged in Timber
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To do’s: Is the damper working?

- More details on the method:

« G. Kotzian - Feedback parameter extraction: an alternative
approach. LBOC 8.12.2015

- Full detalls with all math (also full reference for the
“Kotzian algorithm”

« G. Kotzian: Transverse Feedback Parameter Extraction from
Excitation Data. IPAC 2016

« G. Kotzian: Possibilities for Feedback Phase Adjustment by
Means of Digital Filters. IPAC 2016




To do’s: reduce need for expert
Interventions

- Beam position module Intensity setting switching. A

sequence introduced early 2016
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To do’s: reduce need for expert
Interventions

- Setting the system frequency response (standard/
enhanced). A sequence introduced early 2016

Quick Launch
HC MODES | EXPERIMENTS | ACCESS MD  SECTOR TEST

BEAM SEQUENCES | PRECYC

SPECIFIC EQUIPMENT

MKISS SEQUENCES

[ B1: MK SOFT STARTWKESJ ] [ B2: MKI SOFT START (MKISS)
EXTENDED MKISS SEQUENCES \

[ B1: START MKISS EXTENRED il B2: START MKISS EXTENDED

PREPARE SECTOR FOR POWERING SEQUENCES \

[ PREPARE 512 FOR POWERING PREPARE 523 FOR POWERING i PREPARE 534 FOR POWERING

[ PREPARE 545 FOR POWERING ] PREPARE 556 FOR POWERING il PREPARE 567 FOR POWERING
A ¥

[ PREPARE 578 FOR POWERING [ \ PREPARE 581 FOR POWERING ]
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SET ADT TO PILOT INTENSITY SETTINGS

ORBEIT AND TUNE FEEDBACKS

[ TUNE FEEDBACK DEVICE SELECTION ] [ RESET FEEDBACKS ] [ DISARM FEEDBACKS

[ SWITCH OFF TUNE FB l [ SWITCH OFF ORBIT FES l

[ RT TRIMS ENABLE ] [ SWITCH OFF CHIRP ] [ PREPARE OFB FOR USE IN STABLE BEAMS




To do’s: Give more Iinsight to the OP
team

- Comment from the OP team: the damper is getting
more and more “black-boxy”

- Alecture presented at LBOC on 24.5.2016

ADT operation

A cook-book of black magic...

Danéel Valuch®, Gerd Kotzian, Wolfgang Hofle

Anthony Rey, Miguel Ojeda Sandonis, Andy Butterworth
Simon Raing, Charles Julie

Laurette Ponce, Delphing Jacqust

162080

https://indico.cern.ch/event/527889/contributions/2168749/attachments/1278254/1897561/ADT _operation.pdf
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To do’s: Give more insight to the OP
team

Should help with cases like this:

T2 12:

ITneraase all damper gains by a factor 2. Not possibile for B2 due to limit in LSA set to .357 (does this
imit make sencse?).

20160818125804.png 20160818125850.png
created by lhcop on CWO-COC-DTLA

OP Wikis updated...




New features for the 2017 season

- New mode of controlled excitation ADT-AC dipole
- Tune measurement along trains
- Precision tune shift measurements

- Optics measurements
- Coupling measurements
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New features for the 2017 season

- Can target anything from individual bunches within a
3 Bunch Excitation in B2V

train to a full beam
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New features for 2017 season

Excitation length from 1 turn to four days
Programmable ramps




ADTObsBoX

A very powerful computer system capable of recording
data from the ADT LLRF system gigabit links

Access to the b-b-b position, all pickups, planes, beams

Routinely used by BE/RF and BE/ABP

Injection oscillation transient for ADT diagnostics, saving the
whole year data — drift observation

Instrumental for MDs

Produces enormous amounts of valuable data —
collaboration with BE/CO (J. Wozniak) to find proper
solution for storage and analysis — new acc. logging
system




ADTObsBoX

- Work on the online transverse instability detection is

very advanced, prototype FESA class is already
operational in LHC
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Online Instability detection

- Online analysis of 4096 turn long buffers, provides list
of unstable bunches (...and a trigger)

1stimplementation simple C++ using standard C++ +,-,* and /
operations with no trickery. Calculation time 6 seconds

2"d jteration naive parallel implementation. Single analysis
at once on a set of bunches. Cache miss each time an
array was calculated. 1.8 seconds

Timels]

187 3 jteration using SSE4.1 instructions. Vector operations on 128 bit
registers, 8 longs could be converted into floats in one instruction. At the
06 same time the data is also transposed. 0.6 seconds.
.10-2 L , , - 5 4 jteration a complete rethink using pipelined design. The
1 2 3 4 calculation time is now reduced to 80ms.

Iterations

More details: Online bunch by bunch transverse instability detection in LHC. IPAC 2016




Online Instability detection
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Online Instability detection

Navigation Tool 2016-NOV-TS(v3.0.143)
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Online Instability detection
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Online Instability detection
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Online Instability detection
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Online Instability detection
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Noise performance

- Series of MDs conducted together with the ABP
colleagues to study the impact of noise injected by ADT
to the beam. Some open questions (see X. Buffat talk)

-« Dominant noise source is the Beam Position module
- Typical noise performance* @2mm ¢=1.9 um, 13.2 um,,

« Resolution <0.1 um/LSB

« “Total noise” seen by the beam
IS further shaped by the signal
processing and the system
response

* Simulated Z/A signals for nominal intensity and 2mm
displacement, [-Q components at 45°. Real, measured front-end
noise superimposed to all four input ADC channels
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Noise performance

- Avallable/possible mitigation measures

! ;‘%‘;@/ Reduce the feedback bandwidth (reduction by ?? %)
Use all four pickups with current front end electronics
— 1 week : 0
S (reduction by ~40 %)
= Ks.
LI oo Use different signal pro
6+ months Use new beam positior %97
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and all four pickups (re: S .1

* Simulated X/A signals for nominal intensity and 2mm 0oy

displacement, I-Q components at 45°. Real, measured front-end
noise superimposed to all ADC channels, novel signal processing _8_01 0005 0 0005 001
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Summary

New diagnostics tools are available from the CCC

Reduced need for expert interventions and handed
more control to the OP crews

New features: ADT-AC dipole excitation for MDs and
operational measurements — very promising “market”

Work on the online instability detection is very
advanced

Shall the ADT noise performance be revisited we have
foreseen solutions, however they require a major effort

Precise input on desired performance will be needed
from ABP




Summary

ADT is a mature system and in general it works well...

... and that is a problem...

Obtaining time to test new features, developments,
Improvements is getting increasingly difficult (read
Impossible)

In order to stay responsive to new, unforeseen
requests, we need machine time to “put cards up to our
sleeves”

In order to tune up the system to its best performance
we need machine time




Thank you for your attention!

Intensity

BI5S status and 5MP flags
Comments (31-May-2016 22:23:27) Link Status of Beam Permits
Physics ~2040b/ring Global Beam Permit
ADT saved the day once again Setup Beam
Beam Presence
Moveable Devices Allowed In
Stable Beams
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...and you are very welcome ©



ADT Power System

Rather stable with few occasional trips. No problem for
operation due to redundancy

LHC, two spare amplifiers in the tunnel and two spare
In 867. Eight tubes were changed during TS2 in the
LHC. Short intervention time in case of amplifier failure

Average tube age 7000 hours




ADT Power System

Major achievement: replacement of the Pulzer anode
resistor developed in house. Waiting for the delivery of
more samples to equip one ADT amplifier (4 resistors)




