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RHIC Remote Operations

Outline:
O RHIC Complex and Control System Overview

1999 engineering run (infancy...)

2000 first operation (teenager... )
2001 operation (youth....) > 2003+ run (maturity?)

Q Remote operations at RHIC - limited scale test
of GAN and remote ops

“Local-remote” operations

Beam experiments
RHIC — LHC instrumentation testing

SNS ring commissioning
US-LHC LARP’s
d Issues for the workshop
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RHIC Complex - gold
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2001 Performance with gold

Collisions at RHIC design beam energy (100
GeV/nucl)

e« 200 MHz rf system operational
5 ns bunch length and an interaction region with s ~ 25 cm
e Luminosity exceeding RHIC design luminosity of
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Integrated Au-Au luminosity
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RHIC polarized p complex

RHIC pC Polarimeter
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Integrated p - p luminosity

STAR during last 20 days:
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2003 - running scenarios

Estimate for integrated luminosity for 29 week FY2003 run:

04 weeks cool down, 1 week warm-up, 2 weeks setup (for each mode),
3 weeks ramp up (for each mode): ®

29 weeks of cryo ops.: 2 modes: 7 weeks at “final” luminosity /
mode

3 modes: 3 weeks at “final” luminosity /7 mode

4 modes: 1 week at “final” luminosity / mode

Running modes considered for 200B:| Plan for 2003

Ldd-Au at 100 GeV/u dd-Au at 100 GeV/u

UPolarized pp at 100 GeV )
QAu-Au at 100 GeV/u dPolarized pp at 100

QAu-d at 100 GeV/u GeV

UPolarized pp at 250 GeV _
OAu-Au at different energies d-Au: dec 02> mar 03
pp: mar 03->may 03
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RHIC Controls Hardware
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User Imerface

3 party
graphicsiable
lools

Ut Taolkit (C++) 4—Y Application

CDEY Server

CDEW Devices

TCPtio FECs
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KMatif /

Equipment Imterface

LORequest[C++)

COEY

Adalf [CH++)

TCP Communication 1o FECs

I

FEC

ADCs

Device Drivers

T

ADO Server

RHIC Controls Software

Database/File Interface

Drata Sotage Tools[C++)

SDDS
Sybase
Catabase Unix
Filesysiem

ADOs

| TCP 1o FECs

Inter-application Interfage

Wessenget
Classes [C++)

ToolT allk®

FEC level:
UDevice drivers
UADO’s

C++ objects

ADOIf (interface)
ADOgen

UlToolkit (X/Motif)
C++ class—>Sybase
CDEV interface (TCL)
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Tool for Automated Procedure Execution (TAPE
File Mode VYiew Procedures Help |

Quench Recovery — Blue Ring . [

|
v Blue Ring
| check Blue PS FECs

d Sequencing language

P
Check Quench Detect FECs P
Permit Module Status P

P

Quench Link Status
b| IR Power Supplies to STANDBY
*| Quench Detectors

supports nested sequences

Charge Quench Switches P
b| DX Heaters =
T| Ramp Mains To Zero
Set Slow Factor

(no logics or parallel)

Here To Zero

HWait For Zero

MWait for Main Dipole Setpt at 0O

MWait for Main Quad Setpt at ¢
Shut OFF Main Power Supplies

d S upporting servers

Check Main Power Supplies for OFF

b| Trip Quench Detectors' Aux Circuits

Reset Main Power Supplies

d S equencer GUI s

Set Ouench Detectors to 1 min slog
| Link Bypass to TRIPPED

Reset QPAs

Delay

b| Reset IR Power Supplies

Check DX Heaters for READY

Check Quench Switches for READY

Link Bypass to EMNABLED

Reset Quench Detectors' Aux Circuits

L o A o e e e

Y¥vy

Trigger Events
Check @PAs for ON
Set Quench Switches to ON
;!J Main Power Supplies to OM
ﬂF IR Power Supplies to ON

|

» | Dpiegnostice - (ops sequences, instrument

I [=|3|!

during operations in 2001
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Co rnrol system performance

Ad Ve little collider downtime for Controls

1.5% of scheduled physics hours in 2001
2.0% of scheduleed physics hours in 2000

d Accomplished for 2001

O Low Front End Computer failure rates

O Greatly reduced graphics bottlenecks

d Increased availability by
O Reporting problems early via alarms

O Non-disruptive recovery mechanisms
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RHIC remote operations

Possible limited scale tests of Remote Ops at RHIC
(in increased order of complexity and necessary
commitment....):

O “Remote” ops in within RHIC complex (1 lab)
O Beam experiments (2 labs - study time)
small in time and resources
yet all the complexity of operations
d RHIC-LHC collaboration, PLL+tune feedback
(2 labs - testing and operations)

d SNS commissioning remote ops (2 labs -
operations)

d US-LHC LARP’s: (3 US labs + CERN comm.
Nﬁﬁggfgwggys) F. Pilat - Shelter Island Workshop ﬂ




“Remote-local” RHIC ops

RHIC-AGS MCR ops core of complex

Ops not (yet) completely remotely connected from MCR:
O Experiments magnets

O Polarimeters

O Instrumentation houses

O RF control room

O Tandem control room

Integration of 1-3 planned at the RHIC Retreat (mar 02) and in place
for run 2003 to improve efficiency in RHIC ops

Remote Ops =2 improvement local ops efficiency (lab
management support)

Examples of testing scenarios of remote ops in within complex:
O Dumping collider store

O Beam studies periods
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Beam experiments as Remote Ops

tests

Limited in scope/time/resources but all complexity of
operations

Ingredients:

O Interested and committed small group at 2 labs

O Beam study (common expertise, previous experience)
O Scheduled time (few hours to a shift)
4

Supporting Infrastructure

a
a
a
a

a

Console in CR, for access to remote applications
(remote and local control room support)
Remote e-log access

Communication (ideally video conferencing but continuous
voice communication would do...)

Data access and sharing

Time scale at RHIC : ~ 6 months (run dec 02> may 03)
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2001 RHIC Beam Experiments

Beam studies program in parallel to Operations and Machine
development for

O Testing new techniques (2 operations
O Collaborative beam experiments (CERN, FNAL,...)
70 h (gold run) and 20 h (PP run)

Main activities/results:

IR measurements/corrections

Beam-beam studies

Longitudinal and transverse impedance
Resonance compensation

Spin manipulations

Pressure rise investigations /7 110 bunches
Testing of new decoupling techniques

O 00000000

Beam dynamics studies
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RHIC Beam Experiments 2003

RHIC Beam Experiments 2003
Next Meeting: Fri October 4 RHIC Run 2003 Beam Experiments 2001

Beam Ex 2003 Organization

; Beam Ex Program Beam Ex Info/Proposals Beam Ex Material
AC Dipole (M. Bai) AC dipole merno
. Eeam-beam YWEB page
Beam-heam (WW. Fischer) [ 07 e et S el EHIC beam-beam papers
- _— Zhromaticity on the ramp -Horizontal chromaticity wvia head-tail
ty (5. e : :
Chromaticily (S. Tepikian) —hromaticity on the ramp - ~ertical S2PS EF phase modulation

collimation (A. Drees)
Flattop, Monlinear, IR (. Ptitsyn]

Instahilities (M. Blaskiewicz) Instahilities memo
Pressure rise fe-clouds(s .Y .Zhang) ‘Pressure rise paper
‘Stochastic Cooling (M. Blaskiewicz) Stochastic cooling (M.Brennan)

Transition (alpha-1) (C. Montag)

RHIC 2003 BEAM EXPERIMENTS
WORKSHOP
BML Sepfember 26-27, 2002 WEBPAGE

http://www.agsrhichome.bnl.gov/AP/RHIC2003/BeamEx2003
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Workshop

RHIC Beam Experiments

RHIC Beam
Experiments
Workshop

September 26-27, 2002

BNL Science Education Center

WORKSHOP Goals:

DRAFT AGENDA

» beam experiments program for RHIC run 2003

» analysis of results from RHIC run 2001

» beam diagnostics and techniques for beam experiments

Thursday, Sep 26 - morning

Run 2003 goals and
organization

Friday Sep 27 - Morning

Diagnostics for beam
experiments

Thursday , Sep 26 - Afternoon

Beam Experiments Program

Friday Sep 27 - Afternoon

Remote operations
Closout

NATIONAL LABORATORY
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IR corrections: linear, nonlinear

2 methods: | R bumps, action-phasejump et mem ks

LINEAR

O Measurement and correction of IR
coupling(roll in IR triplets) > operations |£ "™

0 Good agreement with cold mass alignment

O Measurement of triplet gradient errors

Q“Exported” to FNAL TeV (august 2003)

NONLINEAR

O Measurement of bump amplitude
dependent tune shiftsin IP8 P2

O Mathematica analysis to derive multipoles

QCorrection of tune shift in IR8 (octupole
and sextupole)

dCollaboration with CERN
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Beam-beam studies

RHIC operates in a strong-
strong :Z\,ﬂ

beam-beam regime \/\ s
dMeasure beam-beam tune ‘“\ AR y
. W VU
shift
with PLL — —
(CO g g e d y u n C O g g e d y C O g g e d Blue Horizontal, single p bunch, at injection
) LE+11
again) Tx X e ONEXP
{ FtlD — Beam-beam OFF SIM
) — Beam-beam ON SIM
QExperimental evidence of )
2 L.E+09
coherent beam-beam z
modes E_ 1.E+08
in a hadron collider -
(dedicated experiment)
collaboration with FNAL 1.E+0f).200 0.205 0210 0.215 0.220 0.225

Tune
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Chromaticity via RF phase modulation
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RHIC — LHC Instrumentation

Collaboration is in the making between the RHIC
and LHC instrumentation groups

Phase lock-loop system

Tune feedback (“day 17)

Chromaticity feedback (“day 1.57)

U O 0 O

Head-tail monitor: instabilities, chromaticity measurement

O Pickup studies

(after commissioning: Multiple carrier DSP code, chromaticity
measurements

Possible test case for remote operations once the
building blocks are in place

Time scale: 6-18 months (rhic run 2003 and 2004)
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RHIC PLL

Uaccuracy (<10°°)
Uresolution (a few 10°°)
UAuto-lock

Uchromaticity control
essential

Ucoupling control desirable

Run 2001

Usystem commissioning
UQ measurement on the
ramp

Ubeam experiments
Utune feedback (pp run)

Run 2003
USystem improvements

JOQ feedback from “day

BROOKHIAVEN
NATIelnAe IPABORATORY

RHIC PLL system

Wed Dec 26 17:22 — Wed Dec 26 18:50 BE

-1E00000

Y

1500000

: 1400000
0.22 :
: 1300000
0.21 1200000
-
1100000
0,20
17:58:30 17:58:45 17:59:00 17:59:15 17:59:30 17:59:45 18200300 18:00:15 18:00:30 18:00: 45 18:01:00
Time
aLaopTune. bh: tuneBuf FHL. 12035 <Y1) aLaopTune. bys tuneBuf FHIL 12095 Y1) —s— horizontal.tune. lst.peak.2095 (Y1}
tical .t ok 2055 (Y1} ev-stone 13 ——— ev-accramp 1

vertical,tune, . lst.p
—— blulCCTtotal2095 (Y23
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PLL measurement on the ramp
Good agreement PLL — Tune Meter

Radial modulation 0.2mm for chromatici

measurement



tune feedback

First ramp
Qy —» with tune
feedback
Q-loop (PP)
strengths
Qp—*
M . | ] ! il o LY | H H o PR N N S— =00, 00008
11152445 ‘11:55:%. 11453418 11+63+30 11162145 11 #5000 1154216 1154230 11164145 11 +BE:00 11:55:145
Tine
— ey ired Tune  BhE, 12103 (Y10 s e iredlune. ol 12103 Y12
———  gloopTune, bhi tuneBuf it valuefindT imed , 1102 {Y1} gl oopTure, buituneBuf FittualusfindT ieed . 12102 Y1)
. ;:T;;; E:i; m;;ﬁ..H':Ml{ﬁtrmgiwfﬂlwlmlu[.]ﬂlﬂ Y2
aloopStrength,bdt del taStrergthBuf i valushngT irel 12103 (Y2)
Controlled tunes to 0.002 Corrected for up to 0.02

PLL signal-> feedback to main Q bus (blue ring feedback

successful)
Q-loop integrated into sequencer

e 4
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SNS ring startup,

commissioning
movable  fixed
S ﬁ}"mm BNL responsible for SNS ring design
!;;f/: ]. and instrumentation
TR
o + -“?-:-__ s SC€ENario 1: power supply hardware
njection septum . | 1 r’,f" . . . )
& Vg s examination/diagnosis
g \ﬂ RRRE QdCoordination on and off site engineers
.-X"-t; beam /\ QdTelepresence
\a._;ﬁ e dScenario for responsibility transfer?
BE ___instumentation

Scenario 2: shared site commissioning

UTransfer of controls between BNL and Oak Ridge
USite support and supervision

UAIl aspects of remote operations

Time scale: 4+ years
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Shelter Island Workshop

Select and plan limited scale GAN test cases:
O ~ 6 months time scale 2next GAN workshop?
O 1-2 years scale

Q 4+ years (global tests)

Example “6 months scale”:. beam experiment at RHIC

Select test (IR, beam-beam, RF phase modulation, others?)
List remote control room requirements

Virtually plan test

U 0 0 O

Really plan test
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Conclusions

O RHIC offers several ways to test remote ops at
different levels of complexity and commitment:

intra-lab 2-3 months
beam experiments ~ 6 months

PLL commissioning and operations 1-2
years

SNS commissioning 3+ years
LHC MD’s 5+

O We can work at Shelter Island to define more
precisely and plan the different scenarios
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