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ProtecSys System — System requirements
1. INTRODUCTION

1.1. Subject

The context of the study concerns the automation of a radioactive waste flow within a nuclear waste reprocessing center. For
this study, conducted in a similar framework to that of the RobAFIS™ 2018 contest, the aim is to create a prototype in a mock-
up environment.

The purpose of this document is to establish the set of system requirements to be met by the ProtecSys System in response to
the needs expressed in the stakeholder needs definition document.

1.2. Reference documents
e Stakeholder needs: ProtecSys — Stakeholder needs V1-2.pdf.

1.3. Terminology

In this document, the system studied is referred to as either the "ProtecSys System" or "ProtecSys".

In the same way, the robotic sub-system is indifferently named "Robot" or "Mobile Robot". The personnel integrated into the
system are identified as part of the ProtecSys team of students participating in the contest.

2. SYSTEM PERIMETER ANALYSIS

As a first step, the context of the system must be reviewed based on the one identified by the project owner. In particular the
life cycle stages and the stakeholders involved should be amended if necessary.

2.1. Definition of the purpose and main mission

«RD-PPMS» |
req [Package] Define the system reguirements [ PPMS |

wrequirements
«Reguirement-Purposes

Automate the flow of radicactive waste

gproblems = Id = "RFDO"
The operators of ’E[“E "I':D'Ehfl" "";ﬂbst'*‘_ Text = "The system shall automate the flows
reprocessing center should not be in = . . i
direct contact with radicactive waste or of radmaqwe waste w_lthm the
it containers. reprocessing center without human
presence in the preparation and

containment areas.”

7

TederiveReqgts
|
wblocks wrequirements
oy stems zRequirement-Mizssion»
Protecsys «Requirement-Functionale
Move the radicactive waste containers

xzatizfvs

2id = "RFO1"

Text = "The system shall move the
radioactive waste containers from the
transfer area to the landfill.”

Figure 1 : Synthesis : Problem — Purpose — Mission — System
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2.2. Life cycle

=1 MD-Life cyclexs
stm [State Machine] Life cycle[ Life cycle ]

Build
lﬂtﬂrt of audit

‘f Design and J

audit
FEH of tests

‘f Configuration J

f Tests and [
Adjust

lﬂtart of gualification

Security operator authorization

‘? Operational

qualification L Maintenance performed

lEnu:l of qualification

‘} Disposal J

End of projet

j| Maintenance

Figure 2 : Life cycle stages
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2.3. Stakeholders involved

wBOC-Context-Designs
bdd [Package] Define the system requirements [ Design and Build ]

7 wblocks
wSystems I/_
ProtecSys

conetrains designs and builds

RobAF1S organization ProtecSys team

Figure 3 : Design and Build stage context

«BOD-Context-Utilizations
bdd [Package] Define the syvstem requirements [ Configuration audit ]

p=

sblocks
zExternal sy=tems

Speed circuit

audits

x ﬂhlﬂckﬁ' evolves on
RobAFIS organization Sy stems

ProtecSys

wblocks

(/—' ————  weighs |«External systems

M Balance

ablocks
zExternal sy=tems

Template

Audit jury measure

~

nztallz

ProtecSys team

Figure 4 : Configuration audit stage context
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«BOD-Context-Utilization:

bdd [Package] Define the system reguirements [ Testz and Adjust ]

wblocks
wExternal systems

Reprocessing center

evolves in

authorizes

RobAFiS organim«.\

sblocks
azvstems

ProtecSys

Moves

sblocks
wExternal systems

Container

contains

broadcasis

adjusts

ablocks
sExternal systems

Radicactive waste

ProtecSys team

wblocks
«External systems

Video system

Figure 5 : Tests and Adjust stage context

#BO0-Context-Uilizations
bdd [Package] Define the system reguirements [ Operational qualification ]

—
|

RobAFIS organization Ccrganizes

ablocks
xwExternal systems

Reprocessing center

evohlres in

sblocks
( xSystems

judges Protecsys

MOYES

wblocks
wExternal systems

Container

contains

Platform judge broadcasts

sblocks
sExternal svstems

Radicactive waste

installs noizes

authorizes

e
|

Security operator

ProtecSys team Public

sblocks
sExternal svstems

Video system

Figure 6 : Operational qualification stage context
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«BOD-Context-Supports

bdd [Package] Define the system reguirements [ Maintenance ]

contrains

wblocks
gExternal systems

Reprocessing center

-—.._\_\_\_\_\_

RobAFIS organization K‘\\

sblocks
e3vstems

ProtecSys

W

maintainzs
Protecsys team

authorizes

Security operator

noises

Public

Figure 7 : Maintenance stage context

«BOD-Context-Dizposals

bdd [Package] Define the system reguirements [ Disposzal |

contrains

RobAFIS organization

wblocks
wSyEiems

ProtecSys

removes and stows

ProtecSys team

Figure 8 : Disposal stage context




ProtecSys System — System requirements

3. DEFINITION OF THE SYSTEM CONCEPTS

«BOD-Conceptz»

bdd [Package] Define the system reguirements [ Concepts ]

ablocks
eaystems

ProtecSys

Remote operations of the mobile
robot are performed by a
qualified remote operation
operator from the control room
via a remote HNI.

The operator supervizes all
operations from the control room. |

AN

The maintenance operator
carries out maintenance
operations from the clean room.

AN

The de=ign file and maintenance
procedures are accessible by
computer.

AN

In operational qualification, the
robot follows the black line in
automatic mode without remote
control.

AN

When picking up the container in
the transfer area, the orientation
of itz handle iz perpendicular to
the black line coming from the
maintenance area.

wrationales
The aim is to ensure that the perzon
occupying this position has the
qualifications and authorisations to carry

out manipulations in 4 nuclear environment.

A7

arationales

This ensures that decisions are made
within the team to limit risks.

A 7

wrationales
The aim ig to ensure that the persen in this
position iz competent and has access to
the maintenance area.

A7

arationales

The aim is to faciltate remote access and
consultation.

A7

arationales

The aim iz to promote performance and
=afety.

A7

arationales

The aim is to limit the movements of the
robot to limit the risks.

A7

Figure 9 : System concepts




4. SYSTEM’S USE
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4.1. Initial architecture

The constraints expressed by the project owner impose a first architecture of the system.

«BDD-Architectures
bdd [Package] Define the system reguirements [ Initial Architecture ]
wblocks
wsystem:s
Protecsys
] ¥ ]
1 1
wblocks ablocks
esub-zystems esub-systems
Robot Remote HMI esvetem actors
Supervisor
1
A
ublocks
asub-zystems
Development folder aSystem actors aSystem actors
Maintainer Teleoperator
Figure 10 : Initial architecture

Here, the design and disposal phases do not give rise to use of the system. While the operational qualification and maintenance
phases have been grouped together because of their common temporality.
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4.2. Configuration audit stage

«UCD-Utilizations |
uc [Package] Define the system reguirements [ Configuration audit ]

RobAFIS organization

’___._,_._--""'-r—'-._.d

ProtecSys team

ProtecSys in Tests and Adjust

ProtecSys in Audit configuration
_— _.'—'-'_____"-
- “"‘*———_\_\__/’ Audit the
RobAFIS organization | configuration xblocks
th wExternal systems
Balance
~, wincludex
ludi
B I e _—__4_'1/1 ablocks
3 * dncludes Check compliance ™. xExternal systems
Audit jury # | th Template
IS ,
Check HMI zincludes
h f |
W T
~7 B T T wblocks
ProtecSys team // 'Ctl‘:_l? ckb'l'tg.r e SDEEd; | «External systems
maintainaDill . -
Speed circuit
rh
Figure 11 : Use case in configuration audit stage
4.3. Tests and adjust stage
«UCD-Utilization |
uc [Package] Define the system reguirements [ Tests and Adjust |
sblocks

wExternal systems
Reprocessing center

\

e

——

\I/’/'-_ Ajdust "

wblocks
«External system:

Container

T

wblocks
wExternal systems

Video system

Figure 12 : Use case in tests and adjust stage
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4.4. Operational qualification and maintenance stages

alCO-Utilization»
uc [Package] Define the system reguirementz [ Operational gualifization ]

ProtecSys in Operational gualification wblocks
«External sy=tems

—— Reprocessing center

- e,
T L]
RobAFIS organization Maove the

I radicactive waste wblocks
| containers gExternal systems
-—-—-_-_---_-_-_-_-.II i
| th Video system
Security operator ]
wincludes y
wblocks
// p— «External systems
Move a container Container

ProtecSys team

Maintain in
gualification

th

Figure 13 : Use case in operational qualification and maintenance stages
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5. SYSTEM REQUIREMENTS

5.1. Functional requirements
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«RD-Functional requirementss

req [Package] Define the svstem reguirements [ Operational gualification - Functional requirements ]

/ﬂ;lﬂve the

{ radicactive waste
| containers

Move a container

Maintain in
qualification

rh

rh

srequirements
«Reguirement-Purposes

Automate the flow of radioactive waste

Id ="RFO00"

Text = "The system shall automate the flows of radioactive waste
within the reprocessing center without human presence in the
preparation and containment areas.”

'T‘ud eriveReqgts
|

srequirements
eRequirement-Missions
«Regquirement-Functicnals

wRefines Move the radicactive waste containers

Id ="RF01"
Text = "The system shall move the radioactive waste containers from
the transfer area to the landfill.”

'T‘c:d eriveReqgts
|

areguirements
s«Regquirement-Functicnals

«Refines Move a container

——

ld="RF0O1.1"
Text = "The system shall move a container.”
'T‘c:d eriveReqgts

areguirements
«Reguirement-Functicnals

«Refines Maintain in qualification

— — Hld="RF01.1.1"
Text = "The system shall maintain in operational conditions during
the gualification stage.”

11
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«RD-Functicnal reguirementzs
req [Package] Define the system reguirements [ Cenfiguration audit - Functienal requirements ]

e

wreguirements

e T— . -
Audit the x«Reguirement-Functicnals
configuration arefines Audit the configuration
rh Id ="RF01.2" € |
Text = "The system shall audit the configuration.” |
T |
wderiveReqts | |
| |
| |
«requirements | |
— - «Requirement-Functionals |
~"Check compliance mriﬂngx Check compliance | |
th Id = "RF01.2.1" ||
Text = "The system shall check the conformity.” |
I
™
lmder'r'.reﬂeqtn : |
| L
wreguirgments |
o —— —_— aRequirement-Functionals |
Check the speeds ure_ﬁne:::. Check the speeds | |
rh Id = "RF01.2.1.1" L
Text = "The system shall check the speeds.” | I
I
I
zderiveRegts | !
o — «requirements | |
// Check «Requirement-Functionals |
ety arefinex Check maintainability | I
rh |d ="RF01.2.2" |
Text = "The system shall check maintainability."
I
I
wderiveRegts |

wrequirements
x«Reguirement-Functionals

Check HMI

J_C heck HMI arefines
th — =

ld="RF01.23"
Text = "The system shall check the HMI."

12
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«RD-Functional requirementss
req [Package] Define the system reguirements [ Test and Adjust - Functional requirements ]

wreguirements
«Requirement-Functicnals

et crefines Adjust
rh Id = "RF01.3"

Text = "The system shall test and adjust”

Figure 14 : Functional requirements

13
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Identifiant Nom de I’exigence Description
RFOO Automate the flow of | Thesystem shall automate the flows of radioactive waste within the reprocessing
radioactive waste center without human presence in the preparation and containment areas.

stm [State Machine] System states [ System states ]J_J

I | Final End :
Tests and Adjust authorization "

In Tests and : On hold
Adjust

Tests and Adjust end

!

in Operational qualification

? . Qualification end

" On hold moving | ;

i 8
CQualification request J

=tart request nd of run

Container moving

Intervention authorization estart request

Maintaining
I E———
Kaintenance end

Audit request

{

in Audit configuration

Audit end
Cun‘lpllann:e request I T - JEC HMI end
‘ "
Ml request }
|§ Checking compliance | ( Checking HMI |
oS, Maintainability end
Compliance end

|; Checking speeds Checking |

Hhi intainabiity reques{  Maintainability

Figure 15 : States of the system
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to the landfill.

ProtecSys System — System requirements
Move the radioactive waste | The system shall move the radioactive waste containers from the transfer area

containers

RFO1

5.1.1. Operational qualification and maintenance stages

15
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Figure 16 : Move the radioactive waste containers interactions
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RF01.1 Move a container | The system shall move a container.
sd [Interaction] In normal cperation [ In normal cperation ]J
e e
|F‘rutecS1,rs [
| «System actors 5 «System actors 3 sblocks = ablocks | ablocks «blocks B ablocks
: Teleoperator : Maintainer w3Ub-systems w3Ub-systems «External systems «External systems «External systems
[ T T : Remote HMI : Robot | : Container : Reprocessing center : Video system
| | T T T T T
| | | | | | | | |
| | | | Duplicates screen | | ! : :
] I
| | Starls de mission | | | | :
T
| | Wiszion start order : | : :
| | I : |
| | Real speed | | |
|
| i Moves inltra nzfer area: :
| : . ! Blackline |
T
| : | : Yellow area
| T ]
| | : | !
| | Dizplays ready for taking | |
I ]
| | Ready for taking | :
| | | |
| Teleoperates the take akes culntamer |
| : Teleoperation orders | :
| |
l | Takes vrl*r !
| | I
|
| | [
| End of take : |
|
| | WMove rezume arder |
|
| : Moves tnlth& entrance door 530
| [
| : . Black line
I T
| : | Red line
| | I
[ : Displays ready for depost |
I
| ' Ready for deposit |
| | |
| Teleuperate&thedepd&ﬂ Depnsrtslcuntamerand vacuates area
| : Teleoperation orders |
| i Mowves fin |andﬂ|| area
| T
[ : Deposits |
| I
| : Moves to khe exit door
| I
I
| | | T
| | I |
| End of deposit | | :
I
| | I |
I
| | End move order | :
| | I |
| : Moves inmaintenance Isrea
| i [ | Black line
I ' []
| : | : Green area
|
| i I :
|
| i I :
| : Goes stahdby : -
| | |
| | I i |
|
| . I | l
|
| . I | l
| | | | | L
L | S = i | I
_— = _ = - - — — - - - — — — = = = = — — | — — — | | |

16
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sd [Interaction] In case of failure[ In case of failure ]J

Protecsys
: Security operator - | zSystem actors & |
» Supervisor

Requests curative mqiintenﬂnce I |

Autorizes

Manages curative maintenance

—

gd [Interaction] In case of exceeding the authorized time or a negative number pointz [ In case of exceeding the authorized time or a negativi

ﬁru’gcﬁgs _______________________ .
: Security operator - | | «System actors 5 «System actors 5 xblocks wblocks !
T * Su pe.wisor :Te'eope rator wSU b—S-‘_n"STEITIn a=U b—S-‘_."StEI'I‘In |
| Means the rhisgiomenad— T : Remote HMI : Robot I
| T T
| Reguests the mission e!nd | | |
| | I
| Stops the mission : : l
| | |
: | Mission end order : |
i | : |
: | I Goes standby
| |
| | | | |
! ! ! I - |
: | I I : |
| |
: | i | : |
i | | I I L]
| I I i i J
| = - =y =T = T = T = T - T T - - - = = = i - -

rPrutecﬁys
|
|
|

: Security operator 5= |

wsystem actors -
: Supervisor
T

|
I ]
: Reguestz prn:-.l'.fent'r'.fe I'I'IﬂiiI'ItEI'IﬂI'IDE!

Autorization

Manages preventive maintenance

Figure 17 : Move a container interactions
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RF01.1.1 Maintain in qualification

The system shall maintain in operational conditions during
the qualification stage.

=d [Interaction] Maintain in qualification [ Maintain in qualification ],J

[} [}
| |
| Reguests return |

]

|

[}

|
Teleoperates the mo ':.fes

I'Praecg‘}rs ____________________________ -‘\l
«System actors «System actors «System actors wblocks wblocks «blocks
I
: Supervisor : Teleoperator : Maintainer xSub-sy=stems «Sub-sy=tems | «External systems
| T T T : Remote HMI : Robot : Reprocessing center
|
] ] ] T T T
| Curative maintenance: black line loss! | | | | |
T =ls— — — = — — == — = — + - - - — — 1 ey - - - - - — — - —
| | |
| | Requests repositioning | | : : : :
|
| Teleoperates the moyves : : :
T i | I
| : Teleoperation orders. | | |
|
| | | Moves to| black line |
| : | | Black lne |
| | | T
[} I
[} [}
| I End of repositioning |
[} t
: | | Mission resums order :
] ]
| | :
| ] I |
| |
| ] L I L | :
| | |
| . . . : I
" : . B I I |
| Curative njalntenance. container not lrft supported N (R

| |
| Requests maintenance |

| |
I |
| |
I |
] |
I |
[ . | |
| Teleoperation orders_ | |
| |
: Moves in'maintenance ﬁreél
[}
| Green area |
T | |
|
Return end [ |
|
]
| |
I |
| = = L | |
- e | | 1 |
| | | | | | |
I Reguests intervention ! | | | | |
L + L | | |
| e | | |
i Maintainz | | | |
| T |
I . | | |
L | Initializes | |
| 1 | | |
: Int&rv&n?iun end | | |
| |
| | |
| i | i
L | | | |
Requests the mission restart | | | |
e | I |
I | I | |
- | i |
Teleoperates the mission restart | A | |
| | |
o I Mission restart order | | |
] [} |
| | | |
| | |
| | | | |
| | | |
| | | | |
Preventive maintenance | | | |
e e - = - - - = = -T—-——— - = —- - - |- - == = -
|
|
|
|
|

Figure 18 : Maintain in qualification interactions
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5.1.2. Configuration audit stage

RF01.2

| Audit the configuration

I The system shall audit the configuration.

gd [Interaction] Audit the configuration [ Audit the configuration ]J_J

: RobAFIS organization -

fE‘ruEn:E;s B

_— — — — — —

wsystem actors -
» Supervisor

Heguests cunﬂgpratiun audit : |

Hequests co mp!liann:&

Reguests mﬂint§inat:-il'rt:-.r
I

Verifies compliance |

— I

Heguests HMI

Yerifies maintainability

b I

b

Verifies HMI

- I

L

— — — — — — — — —

Figure 19 : Audit the configuration interactions
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RF01.2.1

| Check compliance

| The system shall check the compliance.

sd [Interaction] Check compliance [ Check compliance ]J

: Audit jury 2

Notes the mass

Notes the conformity

Puts at start

-

—

Gives start

________________.l

Checks speeds

[Prut&cﬁys |
«System actors wblocks wblocks wblocks wblocks
| Syst ch block | block: block: block
: Supervisor «Sub-systems wExternal systems wExternal systems wExternal systems
| T : Robot | : Balance : Template : Speed circuit
| T T T T
l | | l | | |
]
| | Puts | I | | |
| | | | |
Prezses | | |
I | | |
| [ Mass : :
| | | |
Removes : :
| I , ,
I | | |
I L L | | |
| | | |
l | | l | |
| | | I | |
| Puts ! [ [
| | | | |
| |
| Installs | h b
| |
|
l l Dimensgional conformity |
| Remuvesl |
I | |
I Removes I |
|
| | !
| | !
| | !
|
| | .
|
l |
| |
|
|
|
|
|
|
|
|
|

Figure 20 : Check compliance interactions
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RF01.2.1.1

| Check the speeds

| The system shall check the speeds.

gd [Interaction] Check the speeds [ Check the speeds ]J_J

ProtecSys A
wSystem actors - wSystem actors 5 wblocks wblocks I wblocks : Audit jury 5
: Supervisor : Teleoperator aSub-sy=tems aSub-sy=tems [ «External systems I—y—I
T T : Remote HMI : Robot | : Speed circuit :
| | T T T
| | | | I | :
: Gives start order : : : : I
| |
| | | |
Starts the speed check | | [ | |
L | | |
Speed check order _ | I : |
Moves at B0 | :
| |
| Start move |
Real speed |
Dizplayed speed |
| Red line

I
| Intermediate position

Moves atfls
|
|
f
Ellﬂclqﬂrri'.fal area

Real speed

Displayed speed

| End move

Removes

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Figure 21 : Check the speeds interactions
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RF01.2.2 | Check maintainability | The system shall check maintainability.
sd [Interaction] Check maintainability [ Check maintainakbility ]JJ
Protecsys
|Protecs |
| w3ystem actors 5- «blocks | » Audit jury 5
| ; : Robot :
|

| . | | i
| : : indicales procedures |
| : | Evaluates the execution

[ |

»planation of procedure

| Explanation of proced
| | |

|
| Performs the pro n:edurnlf.l |

I
| Fxecution u:llf the procedure
| T
| ! .
| I
| I
o : ______ T _ _/ T
Figure 22 : Check maintainability interactions
RF01.2.3 I Check HMI I The system shall check the HMI.

gd [Interaction] Check HMI[ Check HKI ]J_J

ProtecSys 1
| asystem actors 5 wblocks | PAudit jury 5
: Teleoperator aSub-systems T
| i - Remote HMI | |
| | Presentation of the AMI _ | | | Evaluates the HMI
| Visualizatioh of the HM|
|
| | Motes the use in situ
I
| I
| I
| I
| I
| I
| I
| |
I
| I »
Sy - L
IS A S S D S I . e i T

Figure 23 : Check HMI interactions
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5.1.3. Tests and Adjust stage

RF01.3 ] Adjust The system shall test and adjust.

sd [Interaction] Ajdust[ Ajdust ]J

| Calibration return

|T?'—rut;c5;s _________ _Hl
: RobAFIS organization 5= | | : ProtecSys team - | wblocks ublocks «blocks wblocks wblocks
T T aSub-zystems «Sub-systems | aExternal systems «External systems «External system»
: : | : Remote HMI : Robot | | :Reprocessing center : Container : Video system
| 1 T T T T T
| Authorizes i ! ! ! | ! | !
| I I I 1 I
I I | I ] I
I I I 1 I
l ] ] | ] ] ]
I I I 1 I
| I I | I 1 I
Video link test ! I | H | | | |
T e s e e TR e e e e e el e e s Ml D s e s e s e s e
i | I I I ] I
| Connects. | | | | | |
! T Makes the connection | | | | |
]
| Initializes | ! | ! |
i I I 1
| | I I 1 )
H | | | 1 Video flow
! T : | : :
= I I 1
: l | | I | 1
I I I 1
: l ] ] | ] ]
Calibration (spged, sensors, actuators, etc.) 1l | | | | |
____________ — — ___I______I___l____'l'_______'l_______1___
I I I
Requests CL lipration | | I |
| ] ]
| Calibration order : ! :
I I
| | Interaction |
I
|
I
|
|
|

—

Reguests functionalty !

v | | : :
' ' | | |
i | Functionality erder | : :
! | | Interaction | |
| | I nteraction | ]
: l Functionality return | i
i Functicl:nal'rty result : T i
| | | | |
| | T | | |
| I3 e [ | 1 |
Figure 24 : Adjust interactions
5.2. Performance requirements
Identifiant Nom de I’exigence Description
RPO1 Do not exceed 480 s The system shall not exceed 480s for move the container (+16 points in
qualification).
RPO1.1 Do not exceed 420s for | The system shall not exceed 420s to move the container with bonus (+4 points
bonus in qualification).
5.3. Interface requirements
Identifiant Nom de I’exigence Description
RIO1 Have a video output The system shall have a video output in VGA or DVI or HDMI format that allows
for the projection of HMlIs to the audience in the control room.
RI102 Use the lifting handle of the | The system shall use the lifting handle of the container.
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container

RIO3 Communicate with the | The system shall communicate with the RobAFIS organization and its
RobAFIS organization via | representatives (Security operator, Audit jury, etc.) via the ProtecSys operators.
the ProtecSys operators

RI04 Communicate via Bluetooth | The system shall communicate via Bluetooth between the HMI and the Robot.

5.4. Operational requirements

automatic mode

Identifiant Nom de I’exigence Description

ROO1 Move a container 3 times in | The system shall move a container 3 times over a period of 4 hours without any
4 hours maintenance other than that allowed in qualification.

RO02 Perform remote operations | The system shall perform remote operations/remote guidance from the control
from the control room room.

RO03 Perform remote control in | The system shall perform remote control of the mobile robot in high-risk
risky situations situations: taking / depositing the container, moving in the containment area.

RO04 Carry the container | The system shall carry the container vertically and without contact with the
vertically ground (-1 point in qualification).

ROO05 Follow the black line in | The system shall, in operational qualification, follow the black line in automatic

mode without remote guidance.

5.5. Constraint requirements

Identifiant Nom de I’exigence Description
RCO1 Operate within the | The system shall operate within the reprocessing center as defined in appendix
reprocessing center 1.
RCO1.1 Avoid entering the | The system shall avoid entering the Prohibited Areas to the Robot in the
Prohibited Areas to the | preparation area (-4 points in qualification).
Robot
RC01.2 Avoid any contact with | The system shall avoid any contact with vertical walls: outer edge, separation of
vertical walls preparation and containment areas (-1 point in qualification).
RC01.3 Operate under normal | The system shall operate under normal climatic conditions in the reprocessing
climatic conditions center: ambient temperature between 10 °C and 32 °C, atmospheric pressure
between 1000 and 1030 mb and humidity between 40 and 75 %.
RC01.4 Operate under normal | The system shall operate under normal lighting conditions: homogeneous
lighting conditions lighting, except for shadows produced by objects present in the preparation and
containment areas, and light intensity in these areas between 100 and 300
Lumen/m2.
RC02 Use the specific container The system shall use the specific container as defined in Appendice 2.
RC02.1 Avoid any shock of the | The system shall avoid any shock of the container (-2 points in qualification).
container
RC02.2 Take over the container | The system shall take over the container in the transfer area with its handle
with its handle | orientation perpendicular to the black line coming from the maintenance area.
perpendicular
RC03 Use a mobile robot The system shall use a mobile robot.
RC03.1 Do not exceed 1200 g The system shall use a mobile robot, in working order, of a mass not exceeding
1200 g.
RC03.2 Do not exceed 300 mm The system shall use a mobile robot, in working order, of a length not exceeding
300 mm.
RC04 Comply with the speed | The system shall comply with the speed limits for the mobile robot movements
limits for the mobile robot | allowed in risk areas.
movements
RC04.1 Do not exceed the speed of | The system shall not exceed the speed of 80mm/s in the preparation area (-2
80 points in qualification).
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RC04.2 Do not exceed the speed of | The system shall not exceed the speed of 15mm/s in the containment area (-4
15 points in qualification).
RCO05 Retransmit the HMls The system shall retransmit the HMls on the video output for the audience.
RC05.1 Display the actual robot | For qualification and auditing purposes, the system shall permanently display the
speed actual robot speed on the active HMI in green if the limitation is met and in red
if not.
RC06 Operate on the speed | Duringthe speed verification audit, the system shall operate on the speed circuit
circuit as defined in Appendice 3.
RCO7 Be testable and | The system shall be testable and maintainable.
maintainable
RC07.1 Have three maintenance | The system shall have three maintenance procedures concerning the following
procedures points: change of the on-board energy reserve, change of an actuator, change of
a sensor.
RC07.1.1 Provide maintenance | The system shall provide maintenance procedures in electronic form.
procedures in electronic
form
RC08 Include a development | The system shall include a development file as defined in the standard document
folder available at www.robafis.fr.
RC08.1 Provide development | The system shall provide development folder in electronic form.
folder in electronic form
RC09 Take into consideration the | The system shall take into consideration the RobAFIS contest rules available at
contest rules www.robafis.fr.
RC10 Integrate a maximum of 3 | The system shall integrate a maximum of 3 operators from the ProtecSys team:
operators 1 maintenance operator residing in the clean room to intervene in the
maintenance area and 1 to 2 remote operation operators in the control room.
RC10.1 Involve only authorized | The system shall involve only authorized personnel such as CASES forklift
personnel operators, Nuclear Authorization “Savoir Commun du Nucléaire », etc.
RC10.2 Teleoperate with a | The system shall teleoperate with a teleoperation operator from the control
teleoperation operator room.
RC10.3 Maintain with a | The system shall maintain with a maintenance operator from the white room to
maintenance operator work in the maintenance area.
RC10.4 Supervise with a | The system shall supervise with a supervising operator all operations from the
supervising operator control room.
RC11 Consist of a support frame | For the robot, the system shall consist of a support frame and components
and components mounted on/in this frame.
RC11.1 Use a support frame with a | For the robot, the system shall use a support frame made of a material with a
low ecological footprint low ecological footprint, reused or recycled.
RC11.2 Use the Makeblock kits | The system shall, for the robot, use the Makeblock kits components provided by
components the RobAFIS organization without any addition or modification: Robot Kit
Ultimate 2.0-10-in-1 (https://store.makeblock.com/buy/ultimate-2-0-10-in-1-
robot-kit) and Robot Kit Electronic Add-on Pack for Starter
(https://store.makeblock.com/electronic-add-on-pack-for-starter-robot-kit).

6 SYSTEM REQUIREMENTS VALIDATION

| Updated by JYB on 20/01/2020

Verified by XY on 22/01/2020

Validated by JC on 25/01/2020
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