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Top10 Priority
P

1

Facilitation of Engineering activities

Focusing on key Issues

Topl0 Issues initiative

Key
TOP-35
TOP-31
TOP-23
TOP-AT
TOP-12
TOP-10
TOP-3
TOP-37
TOP-38
TOP-29
TOP-28
TOP-27
TOP-25
TOP-22
TOP-13
TOPR-5
TOP-2
TOP-30
TOPR-14
TOP-8

TOP-1

M A

Summary
System - Timing Event errors

System - Tuning and locking not sufficiently reliable

Software - System robusiness: tolerance to hardware fallures

FE Calibration Devices. Reliability and "blocked motor” issues.

DY antennas - ACU connection lost, drive systems drop-out, brakes come on, etc
DY antennas - Drifts and/or steps in zero points of inclinometers which produce large pointing offsets
Grounding and electrical situation in the AQS building, including lightning protection
DV antennas - drive amplifier drop-outs

DY antennas - encoder reports error state

Software - Correlator

Software - Control of focus and pointing offsets not complete

Software - Archive reliability, efficiency and ease of use of the archive

Software - Telescope Control and Monitor Data Base

Software - System robustness: reliable start-up

DV antennas - Shutters tend to jam

HWAC in the OSF control room needs to work and be guiet

Reliability, guality and quantity of the power

Software - Data rate limitations

DY antennas - Stow pins

Membrane - Standing Waves

Timely delivery and acceptance of complete antenna stations with power, communications, inserts, etc

i SOREE S| PRSI Rl R
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Facilitation of Engineering activities
Monitoring & Control and Alarms

o System level architecture of M&C to address operations,
diagnostics, maintenance and safety needs

 Work roadmap in coordination with all players
— Definition of M&C signals for array and infrastructure
— Definition of required sampling and archiving frequency
— Update of existing ICDs

— Definition and implementation of system Alarms and Reduction
Rules

— Implementation by Computing
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System Verification (SV)

System Requirements are flown down from Scientific
Requirements

SV Needs:

— Quantify the extent of compliance of the ALMA System (Array +
Infrastructure) performance with respect to original requirements

This is an engineering task performed in intimate
collaboration with scientists

Progressive verification campaign as system is growing
— 10% completed, 26% on-going

« amplitude gain and phase long term (300sec) stability

* bandpass stability
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B C D E

SYSREQ 215 M I N O
Parameter Oplics: Beam shaps stabilly BACKTOSUMMARY _
Requirements Beam shape measurable and repeatable to:
< 1% of the peak al -10dB paint for =400GHz and O
< 2% af the peak al -10dB paint for =400GHz L L
R s under all operating conditions.
JHU ........... ﬂn‘ﬁpenur;tr HGEI':M EC-I SCI-.ETI:
W | el Ant Surizce Ao | Remarks Spec refers to the paak variation in time from the tme average of the beam shape for
132.......| Ak Earward BF sach antenna; lime period is 180 days
134 | Ant Geomelnc = 1 -
T | Ant; Gffzet Foin_ | Merification Type T
= A Instrument Inter
= lme | Task 3-3
g Ent: Dgizy emor | Procedura {a) Measure slability of beam shape and gain using interferomeltric beam culs for a
Bimig fiteg range of environmental condibons (temperature, solar ilumination, wind) and elevation,
144 Ant: Phase Cen | T A
stabilit All bands and bolh polanzations,
I R | A5
) ank: by One antenna continuously tracks an unpolarized paint scurce whilst the antenna
[ Rilimber S urder tesl does beam culs.
185 |Ant Number 51 () Long lerm repeatability (= 180 days?) is verfied by comparison between 2 beam

array

maps measured 180 days aparl.
Links lo procedure Al-224

EHE Eﬁ; o e, | Status Ongaing
210 Freq Coverage:
213 Optics: Beam st {a) AV tearmn measured beam stability during Slation-3. The resulls are included in
Al slation-3 reporls.
i Feceivar Nolse 2 - 10 measurements [ antenna. El range [20-60deg). Jupiter/Mars.
&4 |Opoes: ON-axis Hx = B3, BE. BT. 1/4 Beam sampling.
PN Measurements & Reduslon are done by D. Barkals's scripls.
25 Optcs: OFF-ax Current conelusion: "Almosl Pass® for B3 and BE,
polarization

For higher frequencies (>= BT ), interferometnc beam measurements al ADS are
desirable. CSV aims 1o do this systematically for all antennas and alse every few
months, Discussion with CSV-ANT leam is needed.

Polanzation: IF

o
£ |signal Dynamic by and () have nol boan done yal
s Links o status

15t Miar Sdsh: -
AINVC Procassing Reports

233 Front End: Cony

Agzianed Teamn ALY ar CEV-ANT
Fi4 Eront End-IE o | Person SE/SY K-l Morita / M. Sugimolo
= p=— || B Person Othars i P e .
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Reliability (1/2)

 Needs:
— Lifetime Observatory 30+ yrs
— 66 antennas each with more than 500 LRUs each
— Thousands of electronic boards on two Correlators
— Stable interaction Hardware — Software

« Still in an early integration phase
— Infant mortality
— Design flaws

— Unexpected
— Gaining experience
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Requirements
MTBF

Array
Experience

Focus on
Drivers

Reliability (2/2)

Reliability

Model
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ATACAMA LARGE MILLIMETER ARRAY

www.almaobservatory.org

The Atacama Large Millimeter/submillimeter Array (ALMA), an international astronomy facility, is a partnership among Europe, North
America and East Asia in cooperation with the Republic of Chile. ALMA is funded in Europe by the European Organization for
Astronomical Research in the Southern Hemisphere (ESO), in North America by the U.S. National Science Foundation (NSF) in
cooperation with the National Research Council of Canada (NRC) and the National Science Council of Taiwan (NSC) and in Japan by the
National Institutes of Natural Sciences (NINS) in cooperation with the Academia Sinica (AS) in Taiwan. ALMA construction and operations
are led on behalf of Europe by ESO, on behalf of North America by the National Radio Astronomy Observatory (NRAO), which is
managed by Associated Universities, Inc. (AUI) and on behalf of East Asia by the National Astronomical Observatory of Japan (NAQJ).
XET\JAJAOW ALMA Observatory (JAO) provides the unified leadership and management of the construction, commissioning and operation of
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