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6TDis 3 System and software
engineering company devoted to

the design, development and integration
of large, complex and/or critical
I EIEINNENS

What?

How?
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GTD was founded in 1987, in Barcelona.

I (I

Work ethics & engineering capabilities.
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/O S SCRs
hardwired ... PLCs ! ?* System & SOFTWARE Engineering

SIEMENS S5 - Hannover fair 1979

rocR-solid Industrial Engineers ‘* » Strong Results

young, foolish Software Engineers It takes all the running you can
do, [just] to keep in the same
place’
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methodology

&

pragmatism

Jupiter Il Control Room

1995

ISO/IEC 12207

software engineering ECCS-E-40
software product assurance ECSS-Q-80

industrial background

197/ 1934

“the importance of PSS-05
software standards for

the proper conduct of

complex or critical space

software projects”

leading role of ESA
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PSS-05

“The (IS system has been delivered on time and within
budget in March 1998. The technical competence of GTD
and the quality of the specification have been key factors
explaining the success. We also believe that
the relationship and the true collaborationjaeiaieEaydx|
and GTD were sine qua non.”
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PSS-05
OMT

1997/

Control and Interlock System
for the SPS main power

“the first major contracted
converters

industrial solution used to control
accelerator equipment directly
involved in the production of
particle beams at CERN".

https://accelconf.web.cern.ch/icag9/papers/mc1p28.pdf



https://accelconf.web.cern.ch/ica99/papers/mc1p28.pdf

00 S
1999

Paradigm Change

Emerging PSS-05
Technologies: -

CORBA-JAVA

“commercial SCADA systems would in
general provide significant benefits and
that more specifically the new generation
of products, which are currently emerging
and which are device-oriented, would
provide a feasible technical solution for the
controls of the LHC detectors.”

“However, the selection of 3
product is not the end of the
story. In order to minimise the
development effort by the end-
users, and to achieve a
homogeneous final system, a
detailed engineering phase will o
need to be performed.”

https://accelconf.web.cern.ch/ica99/papers/ta2001.pdf
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'_ Control System of

the LHC Cryogenics

ENGINEERING METHODOLOGY
CONTROL FRAMEWORK


https://accelconf.web.cern.ch/ica99/papers/ta2o01.pdf
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2000

Control System of 500
the LHC Cryogenics e | 3

UML o

) Btw ... : Design of the new CERN Control Room

C OR LHC CRYOGENICS

PSS-05

UNICOS

FRAMEWORK

PVSS-
WinCC OA

JCOPS UNICOS framework

The new cryogenics controls for LHC

(UNICOS) are implemented in an open

architecture based on SCADA and PLC

industrial components, with Ethernet

as Fieldnetwork. Its development was
! outsourced to industry.

https://cds.cern.ch/record/693164/files/ab-2003-107.pdf
https://accelconf.web.cern.ch/e02/papers/mopdo030.pdf



https://cds.cern.ch/record/693164/files/ab-2003-107.pdf
https://accelconf.web.cern.ch/e02/papers/mopdo030.pdf
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"the right system right’

uncertainty |
risk o

* methodology
* people
* perspective

@ Middle-long term
N Business tempo

€3
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more methodology: D0-178 =
Design Assurance Levels (DAL)

Wind Deicing System is a DAL A:

(atastrophic Failure
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QA:
wall mentality
VS
scaffolding,
structure

| =
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@esa Artificial Intelligence ‘ % g
Operationa

EHVI 19 ments < Multible Input Multiple Outpu!t, dynamiC}

optimizationin real time.

2020 2021 2022 2023

Decision Support in
the Control Room
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enewable Energy is developing Haliade-X 12 MW, the One Haliade-X 12 MW can gene
biggest offshore wind turbine in the world, with 220-meter annually, whichis 45% more 3 il ener
rotor, 107-meter blade, leading acity factor (63%), production
and digital capabilities, thz our customers find on the ma

The Haliade-X 12 MW turbine wi

SS an creasing compettve environment. naliade 1o

1063 ft

ol 324m

319m

Ss5ft
169m
4431
135m

315ft
96m

305ft
28sft S

186t
s7m  162ft

49.5m

Flat Iron Statue Washington  Chrysler Empire State Haliade-X 12 MW Eiffel Tower London Eye BigBen Tower Arcde
Building of Liberty Monument  Buiding Building of Pisa  Triomphe

IR Am»—-——




FUSION
FOR
ENERGY

Instrumentation and
Control Engineering
Support frameworR
contract

®
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2017, 2021w

“You won because you deserved”

50~60 Task Orders (Projects)
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System & Software
Engineering

Industrial Controls
SCADA (WinCC 0A)
PSS-05, ECSS-E-40, P

4

F(SS-0-80, IEC12207 7

D0-178B A
EC61508 61511, 61513 @



2O

System & Software Eng.
Frameworks

Control & Sypervision

SCADA (WinCC 0A)

PSS-05, ECSS-E-40, ECSS- P
0-80, IEC12207 i

D0-178B A
EC61508, 61511, 61513 &R

Fast Control
Systems | s, ns|

BespoRe Electronics

Interlocks

Remote Handling

CODAC & Core System

FUSION
FOR
ENERGY

FUSION
FOR
ENERGY

FUSION
FOR
ENERGY

FUSION
FOR
ENERGY
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8 @ cngineers

Project

Hyperautomation Robotics Fdge Computing Management

45 16 N 5

SC SCADA

Analytics Ggenrobot Full

RealTime
Simone 2 Q C/C++ Stack

Scaramozzino Real-Time

17+ 8 Augmented Reality 8 6

QT
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Along the last 10 years, GTD SIGR has been involved in the following fusion related systems:
key disciplines
System Software |&C Machine Occupational/  Bespoke Slow Control  Fast Control
categories frameworks & projects Engineering  Engineering  Conventional  Protection  Muclear Safety ~ Electronics [ms] [ns/ps] links >
Cryogenic Distribution System: Torus & Cryostat Cryopumps [ [ ] [ ] - a [Torus&Cryostat] [
S Sthnrnge Electron Cyclotron
comﬁ\llet o IS0 ECT-Falcon Gyrotron Test Facility [ ] [ ] ] [ am [ ] ] [ECT-Falcon] [
engineering Gyrotron Commissioning Components Control System [ ] [ ] [ ] [ ] ] [ ] [6CC] [ ]
lifecycle EC Plant Control [ ] [ ] [ ] [ ] [ [ECPlant] [
Upper Launcher Control System [ ] [ ] [ ] ] [UpperLauncher] [
— Magnetics Diagnostics System [ ] | [ ] [ 1 0 [Magnetics] [ ]
Tokamak Systems Monitor - Tokamak Simulator [ ] 0| m [TsM] [ ]
Alarm Survey System [ ] [ ] [ ] [ ] [ ] [Alarm Survey] I
Safety HCLL PbLi Loop [ ] [ ] [ ] [ ] [ ] [Hettpotitoop] (I
(ritical LIPAC Machine Protection System [ [ ] [ ] [ ] [LIPAC MPS] [
Disruption Mitigation System (DMS) Plant Interlock System [ ] [ [ [OMS PIS] I
Backbone Remote Handling Framework: GENROBOT [ ] [ ] [ ] [ ] [ ] [GENROBOT] ]
CODAC and CODAC Core System [ ] [ ] [ ] [CODAC] ]
Generic Fast Plan Controller [ ] [ ] [ ] [ ] [FAST PLANT] [ ]
AEANeRl RO HotlLink Modules [ ] ] [ ] [ ] [Ri0] I
Central Safety System (CSS), both Nuclear and Occupational Safety [ ] [ ] [ ] [ ] [cenraLsarery] [
Enoilﬂ&filﬁgg Electrical Network, Steady State and Pulse Power (SSEN & PPEN) [ ] [ ] [ ] recectrical NeTwork] [
Supp ortbs — eg Buildings (nuclear and non-nuclear) incl. Compressed Air, . . [BUILDINGS] I
(incl. on-site) Demineralized Water, Nitrogen Systems, Helium Gas Distribution,
Breathing Air system, HVAC, Heavy Nuclear Doors
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The footprint of GTD SI&R in FUSION is highly rooted in our core expertise: & Robotics

disciplines

What we dO; categories ...

Large systems, complete ISC engineering lifecycle

System Engineering

Diagnostics

Safety Critical

Software Engineering

|&C Conventional

Backbone Frameworks Machine Protection

x

BespoRe Electronics Occupational/Nuclear Safety

§C and Engineering Support services (incl. on-site)

Bespoke Electronics
Slow Control [ms]
Fast Control [ns/ps]

Howwedoit: - Project development
* Technology Development
* |SC Services: Integrations, Engineering Support, On-Site Support (also times&means)
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Footprint in Fusion
Ongoing activity and Rey references

aras@gtd.eu

business development: llona.siewiera@gtd.eu

general manager: javier.y

Magnetics Diagnostics System

Complex Diagnostics System

https://nextcloud.gtd.eu/index.php/s/wge2nTwnBilWqTf ‘A =

Software 3 :
ering J Engineerin Conventional

Magnetics
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https://nextcloud.gtd.eu/index.php/s/wqe2nTwnBiiWqTf
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