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Maximizando el Rendimiento en el OAJ
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n Astrophysical Observatory is a
that
needs to be adapting continuously to

updated demanding requirements
| Observatory
Reengineering

Life Cycle

Operation
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The observatory is a dynamic system Axel Yanes — ayanes@cefca.es

The observatory is a dynamic system... It is alive!
Circumstances are changing continuously...

¥ e e

Needs, constrains and requirements are updated continuously...

Science Technology Problems Fundings Pandemic Etc...
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Boosting Observatory Operation Performance
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b o soporte a

Eng meerm Serwces Boosting Observatory Operation Performance

Diseno, dese
Implementacio
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Goals

_Boosting Observatory Operation Performance

Observatory
Reengineering

Life Cycle

Operation

Adapting continuously to:
* Achieve Scientific Objetives

* Maintaining Quality Requirements
* Minimizing Material and Human Resources
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OAJ civil Works started in summer 2010 -
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SCIENCE

|| SUPPORT
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light \ / carbon dioxide

energy . C0;
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> water
H20

water
Ho0

Photosynthesis Cellular Respiration
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Global Operatlon of the Observatory: Operation splitting Axel Yanes — ayanes@cefca.es

GOCS : Global Observatory Control System A

Global Operation of the Observatory

CIA model
Systems from Systems from
Science Process Process
Channels Channels

NP Only performed through
Operation Interface HMI

9 Y

- g 0L ’ J:l.

SM =< Operation Interface is

optional depending on
> the specific procedures

-
‘d (Only by Engineering staff)
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Science Process Channels working together with Support Proccess Channels Axel Yanes — ayanes@cefca.es

Papers...

GOCS

GLOBAL OBSERVATORY CONTROL SYSTEM

Full Observatory Proccess Channel

CONTROL CONTROL NETWORKS & LOGISTICS
[ oPTICS J [ MECHANICS J [ ELECTRONICS J [ HARDWARE J [ SOFTWARE J [ COMUNICATIONS J [ & MAINTENANCE J




Vda U L/ \J C C J Ul = C C C C

= - —;= "-e‘?"—re.- R AR .,;v.‘-,--v' SRS ss‘—" ..s:-::;-;s S Caeh Ao 42

T S ——— "=

== = A e TR R e T s i S A TSR S

_OAJ Robotic Observatory PIanmng Axel Yanes — ayanes@cefca.es

Fully Automated Observatory Dedication Distribution History (Control System Engineering)

100% 100%

Preliminar

Maintenance Operation

PO80 P250 P250

C80Cam Pathfinder JPCam




_Control Integrated Architecture

Current Status!!

10:39:39

- 1_ —— =
PN D — L L P T

Axel Yanes — ayanes@cefca.es

LEVEL 6: EXPLOITATION

High Performance Processes
ERP MM
& CMMS - 85%

Reengineering

LEVEL &- ~lahal AManasameant = 100%

LEVEL flaintenance = 100%

upport = 100%
Control Integrated Architecture
LEVEL 2: Control = 100%

LEVEL 1: Observatory Systems = 100%

LEVEL O: Nature

A\
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The Observatorio Astrofisico de Javalambre is a fully automated observatory based on CIA model Axel Yanes — ayanes@cefca.es

OAlJ is a fully automated Astrophysical Observatory
Two main telescopes: T0O80 and T250

Performing Scientific operation all Sky surveys
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. ”GOCS" Vs ”OCS et al” Axel Yanes — ayanes@cefca.es

“GOCS” : Global Observatory Control System  \ cimos
GOCS

GOCS GOCS GOCS GOCS GOCS GOCS GOCS

% ’ L N/ i ~—
4 3 1o o og]xn cal b B kS
4 ) & a

TELESCOPE | | INSTRUMENT SCSYSTEM 3 SCSYSTEM n SP SYSTEM 1 SP SYSTEM 2 SP SYSTEM 3

GOCS

“OCS et al”: Observatory Control System et al

App n
independent

App3

SC SYSTEM 3 SC SYSTEM n

HMI 2 Stand Stand
Built-in alone alone

| B
'SP SYSTEM 2

I

(%) (%)
SP SYSTEM 1 SP SYSTEM 3
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Boosting Observatory Operation Performance Axel Yanes — ayanes@cefca.es

.\ Control Integrated Architecture
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Systems codification = Comp Signals Location codification

DESCRIPTION
PROCESS CHANNEL
SUBSYSTEM
DIVISIONS
COMPONENTS
DESCRIPTION

Control Integrated Architecture

Global systems codification, components and signals

Group codification
4 digits

Sistem codification
8 digits

Subsystem codification

Estructura Jerarquica

Toso

L

i — | [ [

Division codification

16 digits oo oo

Component codification
20 digits

aspects, hierarchy levels and views.
Local PLCs signal codification
= Build a comprehensive model, which serves
as the basis for providing different views to
different engineering aspects and
subsequent activities.

a | 2] 2] 2 2| 2
PLC Adress: 12 digits Sefial;14 digits

= Create modeling guidelines for all system p\i» y

“Aluminizing
_Plant

h ¥
’\
TuBE T axs SAFE icom
w e 4N Espek [#MT - Montura 410 Dighal 10 alarms everis | [#VT - Weather inpat dat:
- || S C +
+FC | Field corrector
B s @ w m a R
OAEMETFBASCETRAY_PRUPY
e =
LT ¥ :
~ Monitor ‘ T80 angy
” " Building % -~
General w
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_CIA Concepts: GOCS Deployment Layers Axel Yanes — ayanes@cefca.es |
s r
Control Software — SCADA [j SCADA / EPICS / C++ / Gateways
(Supervisory control and data acquisition) p [j OPC UA / ADS
GUI (Graphic User Interface
0 ( P ) Own Development - PLC/ EtherCAT
p
ERP/CMMS/LITE | Operation || Management| kP | L Python
Dataflow conectors xternal Developmen i
~ [ Science ][ Engineering ][ Exploitation ] External Develop t{ ; Undefined
Schedul P TTTTmmommoommooo oo ooTmoo
S Scripts 'Observatory Systems Clasification |
Sequencer i '
Phython module [ Historian ] L Alarms ] e PC Control Based
C Control Based
[ | OPC UA Server | Control Network - Middleware ] - reseme®

PC Control Based
System u | With PLC Bridge Communication

ADS (Automation Device Specification)

Control Hardware - Main Module — EtherCAT Ring Network

PLC Control Based
System V | With PC Bridge Communication

\.
( PC/PLC Control Based
System X With PC Bridge Communication

GUI

System s

... ObservatorySystems

PC/PLC Control Based
5ystem y With PLC Bridge Communication

Own Control Development
A

. PC/PLC Control Based
System 2 | With PLC & PC Bridge Communication

External Control Development
A

'
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Depending on the level GOCS
gives added value and
functionality to all staff profiles
working at the observatory.

*  Managers

* Scientist

* Astronomers

* Operators

* Engineers
Maintenance

GOCS Integrates all levels of
implementation to control the
observatory and its systems from
low-level (physical level) to high-
level (application level)
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OAJ InterBuilding Control Communications Axel Yanes — ayanes@cefca.es

(@

OAJ Networks

Ethernet Fiber Optic Star
Microwave Radio link
EtherCAT Fiber Optic Ring

e

’
-
-
2
=
o
i
@

]




Development plan for Operation : : :
_Architecture: PLC & fieldbus for OCSH: Deployment of Ethercat Protocol

Axel Yanes — ayanes@cefca.es

EtherCAT (Ethernet for Control of Automation Technology)

Observatory Explotation Level

Operation-Network

System /
Cell Level

I—F.c_l. EtherCAT ring |

u,

Field Level
(Control)

Sensor/
Actuator Level

Fieldbus-Network

EtherCAT Device Protocol (processed on the fly)

AN NN Y AN NI U N N N

AN

Connection to OCS
Configuration/Diagnosis (also
Remote)

Control/Visualization

Standard Ethernet Components
Master-Master Communication
Routing to any device connected
Wireless device integration

EtherCAT Protocol

Open Protocol: ISO, IEC and SEMI
Standard
Used at Field Level
Hard Real-Time
Fast Cycle Times
Precise Sync.
Flexible Topologies
Standard Ethernet Components
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Distributed Information System for Operation Support

Axel Yanes — ayanes@cefca.es

ECAT: Red EtherCAT OAJ

Red eCAT zona BMON

L BAKING Trend
L DEOWAR Trend

Red eCAT zona B250

Red

fa] "

Sistema de Control Global del Observatorio
Departamento de Ingenieria
O Bazad CIA

FITE 2018 ESSOUSm0,, p\

Red eCAT zona B080

eCAT zona BINS

Red eCAT OA)

Current Time (UTC)

2210612022 11:50:50




GIobaI Alert System

Axel Yanes — ayanes@cefca.es

GIobaI Alert System
SCADA notification
* Beacons notification
* Acoustic buzzers notification "= .ffiﬂ
* Public Address notification .ﬁf;ﬂ“
* e-mail notification
* Phone call notification
* SMS text message notification

Central Server
with Alarm Notification
Medules & OPC COM
Module installed

SMS
Gateway

Voice

von0 ¥

CMessages

AL01:23:25, alarm "Heater
Fault” at "West

tran: Active. To
acknowledge, reply ‘707"

7707

[m] Display Path Name Active Time Ack'ed By Ack Time Current State Priority
¥ [Machine D High Alarm 3/30/16 2:18 PM Active, Unacknowledged  Critical
(]
(]
O
[m] owledg
O d dg d
O d d
O
(] eB a a a
[ Details  Notes [Ligs 610 Bared wlndaad: Mod
Clear Pipeline (<]
Deadband 0
Active delay (seconds) 0
Clear delay (seconds) 0
Timestamp Source System
Ack Mode Manual
Notes |Machine High
Is Shelved? False
Shelf Expiration
eventid aBf0d8ab-0615-4127-a147-a66167683645
&l On Active
made Ahnwe Setnaint =

EEL

D
D
=1

]
Incoming call

Ignition Alarm
Other +1 800-266-7798

& Most recent call Yesterday

REJECT CALL WITH MESSAGE

(G
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Distrlbuted Information System for Operation Support Axel Yanes — ayanes@cefca.es

Distributed Information System for Operation Support

* Control rooms

* Video Walls

* Status Beacons

* PA system

e Support terminals
* Tablets

* Smartphones
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Global Observatory Control System

Working Orders

1

Computerized Maintenance
Management System

Purchase Orders

1

Investments &
Operating Expenses
I I I B e .
Developments
& Maintenance

<

Enterprise Resource Planning

Inventory



_Costs — Workforce (FTE full-time equivalent)

Automation costs

Axel Yanes — ayanes@cefca.es

18

16

14

12

FTE/Year

CEFCA Engineering Department - Available HR

n Engineers
W Technicians

W Assistant

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 202

1

N e

g — L — — | | "

3
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Orgamzaaon deI trabajo en eI departamento de Ingenieria Axel Yanes — ayanes@Ccefca.es

Organizacion del servicio de Ingenieria de CEFCA

S S— - S—
b=
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| Orgamzaaon del trabajo en eI departamento de Ingenieria

Organlzacmn del serV|C|o de Ingenlerla de CEFCA
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Caracteristicas del Servicio de Ingemerla de CEFCA
_ * Servicio Coordinado
INGeEFcA o Servicio Planificado  cooramc

* Servicio Profesional Q
e Servicio Cualificado
Y
Servicio de Calidad

Entre todos garantizamos la calidad del servicio de Ingenieria

Facilitar el trabajo al maximo posible
Dentro de las circunstancias intrinsecas al trabajo
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Bases fundamentales — ¢ Qué se espera de nosotros? Axel Yanes — ayanes@cefca.es

Como trabajadores.... L )
éQué se espera de nosotros? Servicio de Calidad

Servicio de calidad en Ingenieria
Necesitamos saber cuando estamos cumpliendo expectativas y

cuando estamos por debajo de lo esperado




EI Gestion efectiva del Departamento de Ingenieria — La Palma 2023

CE A ()L Yo - 3 D = B = = = —— - = = —

J&-

_Reporte de tareas

Axel Yanes — ayanes@cefca.es

B

¢COmo se valoran las tareas? I ey
« Por cuatro indicadores objetivos:

e Automaticos
1. Plazo de finalizacion
2. Rendimiento del trabajo

: Y= S
* Manual e
4. Revision de seguimiento

* Realizacion las tareas asignadas por orden de prioridad

* Notificacion de problemas relevantes a los responsables

* Interaccion de coordinacidon

* Adecuacion de estado y % realizado

* Adecuacion de comentarios

* Efectividad en la obtencidn de resultados

3. Comentarios \ M ol

y +f-~zL 10,

S"K*@Ska'f —1BA+EB - 545

* Focalizacidon/dispersion hacia los criterios de éxito de las tareas

* Documentacion clara, concisa y completa
* Aporte de fotografias sobre el trabajo realizado
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RepOI"te de tareas Axel Yanes — ayanes@cefca.es

¢Como se hace la valoracion manual objetiva de las tareas?

Se realizan las siguientes preguntas para el conjunto de tareas que se estan siguiendo
Son preguntas de tipo si 0 no. Cuantos mas sies se contesten mejor sera la valoracion
v % . ;Se estan realizando las tareas por orden de prioridad?
v % . ;Senotifican los problemas relevantes a los responsables?
4 X » ¢Se estd respondien 1 los coordinadores?
v X e ¢Cuando se hacamb xplica el motivo en un
ente les tocan?

comentario? 4
v R+ ¢los estados que tiel '
M X * No hay ninguna tare: se notifica con cierta

periodicidad que el r iverdad?
v &« ;Estd bien actualizad ~ o tarea?
v X * ¢Son adecuados los comentarios? Veremos esto con mas detalle
v R . :Estad bien enfocado el trabajo hacia la obtencién de resultados?
v X « ¢Hay progresion adecuada hacia los criterios de éxito de las tareas?
v ¥ . Ppodemos decir que la documentacion es clara, concisa y completa éverdad?
v X * ¢Se han aportado fotografias sobre el trabajo realizado?
v X « ¢El trabajo realizado cumple los criterios de calidad y estandares establecidos?
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o %7 Q ) Q : FechaFIN o - Ejcucion
areg Responsable  Coordinador | Prioridad Fecha Limite Estimads Piazo  Trab. deltrabsjo Eficiencia  Adecuscion Estado

5418 Urgent

7568 Urgent

1739 Immediate

5965 [mmediate

7366 Urgent

6375 Urgent

6567 Urgent

7588 Urgent

7895 Urgent

7596 Immediata

7465 Urgent

1742 Urgent

7748 Urgent

7677 Immediate

177 [mmadigts

7875 Urgent

§352 [mmadiate

§781 Immediats

6682 Immediate

7692 Urgent

6582 Urgent

7533 Immediate

654 Urgant

5480 Urgent
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Machine learning =2 specific training for problem solving

ChatGPT

1o GitHub
s Copilot

=» Programming assistant
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Automation helps to upgrade continuosly observatory operation Axel Yanes — ayanes@cefca.es

The flexibility of automation allows easy adaptation to the continuous observatory changes

Automation flexibility can easily update
functionality for all staff profiles.

*  Managers

* Scientist

* Astronomers

* Operators

* Engineers

* Maintenance A

Observatory
Reengineering

Life Cycle




Lessons learned

Boosting Observatory Operations Performance Axel Yanes — ayanes@cefca.es
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Conclu5|ones Mensaje flnal Axel Yanes — ayanes@cefca.es

@ =7—5z| Organizacion del trabajo @ Calidad del Servicio

No se trata de exprimir a los trabajadores con sobrecarga de
trabajo, tiempos asfixiantes o plazos imposibles de cumplir.
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_Conclusiones - Mensaje final

@ SSARSS Organizacion del trabajo

No se trata de exprimir a los trabajadores con sobrecarga de
trabajo, tiempos asfixiantes o plazos imposibles de cumplir.

Al contrario... Tan solo queremos que se trabaje bien el tiempo disponible...
Sin sobrecargas, ni agobios, con calma, con tiempo y plazos

suficientes para hacer las cosas bien... Sin mayores pretensiones.
e o o o " - |
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_Data Releases: https://archive.cefca.es/catalogues

Otivet visualiration eptions

Sbject 10 (mage D-ODp! Mmbar]

Axel Yanes — ayanes@cefca.es
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Sky Navigator search
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MAG_PSF_MATCHED

Object: 4951-15043
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01488-v1_rSDSS_swp
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Data Releases: http://http://www.cefca.es/divulgacion/naveg imag Axel Yanes — ayanes@cefca.es

# NGC7000 — North America nebula

L o
; ! o ;
ﬁo..
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Sharing paths for improving observatory operations
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