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Background

The SAFRAN (Safety Assessment Framework) is a-fremrdly software application that
incorporates the ethodologies developed in SADRWMS (Safety Assessment Driven
Radioactive Waste Management Solutions) project.

SAFRAN addresses all paisposal waste management activities. It has the following main
functions:

1 To define facilities for storing or procesginadioactive waste including their relevant
design featuregTutorials 1 and 2 address this]

1 To define waste streams including all relevant radiological andraxiological
properties and their changes through the waste management actfVitiegial 3
addresssthis]

1 To define relevant requirements from the regulatory framework (criteria, endpoints,
other requirements)Tutorial 4 addresses this]

1 To perform safety assessments for all steps otdmgosal waste management.
[Tutorial 5 addresses this]

To perform calculations for quantitative analy§isitorial 5 addresses this]

To report the decision path and documenting the safety assessment justification.

To trace changes in the safety assessment and of review comments to facilitate the
developmenand review of safety assessments.

1 To support the use of safety assessment results in various areas (e.g. sitting of
facilities, definition of requirements for safety functions, operational limits and

conditions, operational procedures).
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Introduction

The purpose of this series of tutorials isgiwe an introduction to the user on how to generate
a SAFRAN model of a site and then to perform a safety assessment of that site.

To perform such an assessment we neefirsd define thesi t e 6 s ¢ ontofthegur at i

SAFRAN tool consisting offacilities the doom® within those facilities and then distinct
G@readwithin those rooms.ie6 Wast e Management Activityd c
thendefined, along with the associdteutput.Producing thissite configuration isllustrated

in Tutorial 1.

It is then necessary tspecify the properties of eacltbom, area and veéée management
activity. These parameters include external dose rate, activity cvatien in air, nuclides,
etc. Specification othese properties iustratedin Tutorial 2.

The dvaste strean@sare then defined, in a way that shows the waste properties at each stage
through the differensteps of processing, storing and cleamfighosewastes For example

there may be reductiofactors for volume or activity concentratiaf the wastee.g. by
sorting or compactionSpecification of the waste streanasmd definition of the waste
componergareillustratedin Tutorial 3.

The regulatory framework is then defined into the modelngusational ad IAEA
frameworks as relevantExamples of the regulatory criteria may include doseitd to
workers and the publitor normal and accidentalituations.Specification of the regulatory
framework isillustratedin Tutorial 4.

Safety assessent is required for both normal opgoas and accident conditionshe model
is developed by defining:
1 the links to the regulatory framewqrk
1 the purpose of the safety assessment, e.g. compliance with regulatory, criteria
1 the scope of the assessmetgfihing which areas need to be considerad)l what
level of assessment is to be carried,out
1 the assessment approach (this may include Potential Initiating Events, screening of
hazards, compliance with safety requirements)
1 the engboints, e.g. dose to theonker and public
1 the scenarios where those end points could oticeir properties, probabilities etc
1 the impacts thaiayresult

The safety assessmenttiencarried out using the SAFCALC toand the results imported
back intothe SAFRAN tool.The safety asses&nt process iglustratedin Tutorial 5.

The final tutorial(Tutorial 6) illustrateshow to define a block of waste management activities
(i.e. a process) that can beused for other waste streams where relevant, to reduce the
requiremat for re-entering informationThe tut or i al al so covers
comparingactivity concentrations in the waste components against IAEA’s and user defined
clearance criteria
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Settings of SAFRAN for tutorial

In order to make sure that sereshots presented in the tutorials will correspond to what you
will see on your screen, it is recommendedeget the options of the SAFRAN Tool as shown
below.

StartSAFRAN byselectingStart A All programs A IAEA A SAFRAN 1.0.1
] Control Panel
Devices and Printers

SelectOptions / Reset to default valuesrom the nain menu.

| IAEA
© SAFRAN 1.0.1 online support
| 4ySAFRAN10.1 |

¥ sarraN 1.0.1
File Edit View Database m Window Help  Getting started

-t i .. J
: Object explorer (tree view) Reset to default values $

e e
. Show description

Close SAFRAN by selectingile/Exit.
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Tutorial 1 . General structure for facilities, rooms, areas and
waste management activities

In this tutorial, you will describea newsite. This site has two facilities: a waste processing
facility and a storage facility. The pmrcessing facility has two roomdor sorting and
compactionand packagin@f the wasteThe storage facility has one room fetorageof the
wasteuntil final disposal can take place

An overview of the facilities, rooms, areas and waste management iastigtshown in the
Tablel.

Table 1

Facility Room Area Waste Outputs of waste
management management
activity activity

Processing Sorting room Sorting area Sorting Compactable

facility waste

Non-compactable
waste

Compaction an¢ Compaction Compaction | Compacted wasts
packaging room | area
Packaging area | Packaging Packaged waste

Storage facility | Drum storage Drum  storage Storing of | Stored waste
room area packaged
waste
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CREATING THE PROJECT:

StartSAFRAN byselectingStart A All program sA IAEA A SAFRAN 1.0.1

I IAEA Control Panel
© SAFRAN 1.0.1 online support
| “«;j SAFRAN 1.0.1 |— Devices and Printers

SelectFile / New projectfrom the main mento createa new project

Ent er t hTetoridloi and tgpe unfler descripto nExeacise to learn more about
SAFRAND i mwindow that appear®r e OKO i

TheSavd a8 diappeasgChange t he nameTutorfal.sab fwhichfisi | e fr
suggested by SAFRAN) o A Tut oQliiaBak®. fisbauftdt o n .

| n Objeet explorer (tree view)o window (located in the left part of the screastick on
0 T u t onoat motedof tife tree) arekpand the tree'y ¢ | i ¢ khbuttogas shawn én+ 6
the picture:

. Object explorer (tree view)

. 00

. Show de. “ription

(=), Tutorial

CH5) Site
Iél- m Base configuration
g »fr'l Fadilities
» ] Site features
-] Physical elements
[ Safetv elements

sREERpRAREE
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Click on theFacilities and clickAAdd facilityoi n  Adionso i wi rflatated in the right
part of the screergs shown in the picture:

CREATING PROCESSING FACILITY:

X :Actions
4

¢, add Facility
(7 Add User-defined folder
Edit
Reorder

Document

Print/Export/Insert as ta
Word

In the window that appears, change default namenefw f a €dcilityy 200y @t t he
fiProcessing facility and O ess A

T h e nRiodessing fatityd wi | | a pHaalitesd0i n n dbjeet edplorer (tree
view)o window.

| n PropertieB0 wi rlatated in the middle of the screergjick on thefiDescriptiono
rowa nd eRadilisy whem@ processing operations take place as s hepwaurei n  t h
below.

m Facility: Processing facility (Site/Base configuration/Facilities/Processing facility)
2|
B General
Description Facility where processing operations take place
Name Processing facility
Short name
Attachments
Path Site/Base configuration/Facilities/

! Alternatively, you maylick theright mouse button and select action from the context menu.
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Expandthe nodefiProcessing facilitg i n  ©Objeets ekplorer (tree view)> window and

click Roomst mede . CAdd jmdmo o © o mime n @ctionsd wh elrd 0 w.

the windowthatappeas, change the nam@Roormio tSartingroond .r ePOKO A

Expandthe fiSorting roond nodein the AObjects explorer (tree view)d window and click on

t hArea® node. Addadreak o dchrem di@fidctiansd wi ndo w. I n the
thatappearc hange tAnmeald niSatiediaired . e POKON.

Cl i ck Somingtre@ge rmrode aAddiwastenharagemenfiactivitp c ommand i n
fActionsd window. In the window thaappeas, change the namef activity from default

fWaste management activitg 1 tSartindd .r ePO&KO0 i

E x p a ndSatingoe nfid ch e tObjects ékplorer (tree view) window. Selectthe

floutput’d . Clt ih@®&ndme ¢ o mma n ddiianso i wi n d o vwp wirklowpwdl p
appear . Changeutputh eiCongpacwmblefwaster & OKD . i

S e | e cSortirtighh en ioid kB ©bjefts explorer (tree view)o window. Click AAdd output

I waste componend i nActiohse Wi n dtleewap-uplwindow thatappeas, give the

name foranew output’ fiNon-compactable waste

At this stage, you have described into your projeetthie first line of th@ablel.

Add anotherroomt o fProcessirig facilitgpwi t h t h@mpadion end fpackaging
roono.

Addar e a Campattioreandipackagingroom a n d n aaifi€ompaltiorsarea r e

Add anotherare a t dCompdiceon dnd packagingroeam a nd n a mé&ackayings ar e
area.

Add wast e manaCpmpaetiont taocCompretionfareaiRenameoutput of
this activityf r oautpuiilot oCormipacted waste

Add wast e man aRackagegd t t aRatkégmmg aieg . M Rename out put
activityf r o m A a uwPagkage Wvaste.

CREATING STORAGE FACILITY:

Add new facility - fiStorage facilitp .

A d dDruin storage roomt o  Stbrage facility.
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A d dDruin storage areat o Drhnestofage room. In thefiPropertiesd w i wrlidkoow
thefiType ofaread propert wadme dlhhand®araged pbygpethd ¢ ct 0 n
appropriate value from the dramwn listas shown in the picture

%5 Area: Drum storage area (Site/Base configuration/Facilities/Storage facility/Rooms/Drum storage room/Areas/Drum storage area) I

D4 |
B General
Description

Name Drum storage area
Short name
Attachments

Path Site/Base configuration/Facilities/Storage facility/Rooms/Drum storage rc
B Area

Type of area Storage [

Processing

Add wast e man aS$t@imgefrpackaged wasteto theyi Dii um st or age a
Renameo u t putputd fo fiStored waste .

SAVING THE FILE:

SelectFile / Save projectfrom the main menu

Close SAFRAN by selectingile/Exit.

SAFRAN Tutoriak 9 0of 58 October2011



Tutorial 2. Properties of rooms, areas and waste
management activities

In this tutorial, you will specify properties for the rooms, areas and waste management
activities defined in the Tutorial 1. The properties are summarised irathle 2.

Table 2
Processing &cility Parameter Value
Sorting room Concentration irair 2.8E02 Bg/m3
Co-60
Concentration irair 1.7602 Bg/m3
Cs137
External dose rate 6E-07 Sv/h
Sorting (WM activity) Volume, mass and total activil 80% of initial volumemass ang
of compactable waste activity
Volume, mass and total activil 20% of initial volume, mass an
of noncompactable waste activity
Capacity 0.5m3
Compaction and packaging| Concentration irair of 6.2E+01 Bg/m3
room. Co-60
Concentration irair of 1.75E401 Bg/m3
Cs137
Release ratef Co-60 4.41E+06 Bqly
Release rate as137 2.27E+06 Bqgly
Ventilation filtration efficiency | 90%
Compaction area External dose rate 3.2E06 Sv/h
Capacity 0.5m3
Compaction (WM activity) Volume of waste after 35% of volume of waste befor
compaction compaction
Packaging area External dose rate 2E-06 Sv/h
PackagindWM activity) Capacity 0.5m3
PackagindWM activity) Properties of the waste aft| Solids. Compacted wastg
packaging within 500 litre annular groutey
drum (0.8 m diam., 1.2 m high)
Mass of one package: 600 kg
Storage facility Parameter Value
Concentration irair of Co-60 3.5E03 Bg/m3
Drum storage room Concentration irair of Cs137 | 2.7E03 Bgq/m3
External dose rate 2.67E06 Sv/h
Storing of packagk waste| Properties of the wast Solids. Compacted  waste
(WM activity) components within 500 litre annular groute
drum (0.8 m diam., 1.2 m high]
Mass of one package: 600 kg
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CREATING THE FILE:
Start SAFRAN.

SelectFile/Recent projectsor File/Open from the main menu. Open the tutorial project
Tutoriall.saf created in Tutorial 1.

SelectFile/Saveproject as.. from the main menu and save project as Tutorial2.saf

DEFINING THE PROPERTIES FOR THE SORTING ROOM:

E x p a®odingfioond i nObjedt @plofer (tree view)o window as shown in the picture
below andexpandnodefiTable® u nS3beirrg rond .

Object explorer (tree view)
E L

o ]
2 Show description

= m Base configuration
25, Fadiities
)4 Processing facility
(2105 Tables
=45 Rooms
Iél-& Sorting room
EI-E?L Tables
> Potentially Affected Inventory (PAI)

(7] Areas
Elrri Physical elements
.[F] safety elements

e

Doublec | i ¢ k Contentratioaimii r 0

In the window that appears, click on tieelbarb u t tAddfremive nuclided .

“&§ Concentration in air

"5 Concentration in air i

© Add/remove nuclide  Ex
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The following windbw will appear:

= Select nuclides to be used in
| T |
o]
[ Cancet | i
Nucides and chans aready
| ednihe ot Nuclides and chains for this table Al availabie nucides
| i Ac
L= o Ag
<~ F Am
W A
> -
W A
= o B
Delete from bat | & Br
&C
@ Cd
G- Ce
% Cm
2 @-Co
“"Favodte” nuckdes | Modfy | ;N g
% Cs
5-Cu
& B
5 e
5. Ga
= |
=] Al avaizbis NORM chains
ThZ32sec
U-225sec
i U-238/235gec
<« | U23%eec
Adomatically use favonte nuckdes next tme —
when creating nucide dependent tables

SelectCo-60andCs137 (with the tredlike list located in the right part of the form and button
a ) as shown in th@icture2.

Picture 2
&2 Select nuclides to be used in tabl —
d Lk - —
|
| Muciides and chains sready
used in the project Nuclides and chaina for this table Al avalable nuchdes
& Am
=0 Cs-137 &M
<~ A
r & A
| J =B
& B
#C
Deiete from list #Cd
# Ce
© Cm
=Co
Co58
A Co60
“Favorte” nuckdes Modfy &0
oty 4
Cs-134
Cs-136
Cs136
T Ce-137
=] k
| ——| Al avalable NORM chains
Th-232sec
U-235sec
U-238/23500c
[ <« | |U-238eec
Automatically use favorte nucides next tme
‘when creating nuchde dependert tables

Click A OK 0 .

Enter the values for concentration in the iaithe $rting room(Table2)? as shown in the
picture 3.

2 Press @b button after entering each value or click outside the cell.
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Picture 3

& Concentration in air ‘ ‘ \ \ Eh

Add/remove nuclide  ExporttoExcel View Print/Export/Insertin Word

——

Concentration in air

Concentration in air

Click thefiClos&®d i.c o n
Doublec | i ¢ k Egsternaltdbse rat@

In the table which appears, enter the value for dose ratbenSrting room(Table 2) as
shown in the picture:

Picture 4

\ng External dose rate ‘ ‘ ‘

E Bxtemal dose rate

Addindexvalue  Exportto Excel View Print/Export/Insert in Word

ltpa'ane‘.a' Jescrinti 's:rde unit i

(short name)
EDR External dose rate |1 Sv/h | 6.00E-007

ClickthefiClosed i.c o n

Expand tAreadSartiogdaecd B8ort i ngo
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=17, Fadilities

=I5

1@, Processing fadiity
(105 Tables

5] Rooms

EJ& Sorting room
)7 Tables
+[E5] Potentially Affected Inventory (PAI)

’

Areas

Ejﬂﬂ Sorting area
EJFT‘L Tables
>r‘_1 Waste components
>r°L Physical elements

(7] Safety elements
[l | Sorting

@ Non-compactable waste

.5 Dhusical ol e
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Selectt h e o Qompaatable tvaste. Cl i c Kkdit mapertiesh(adv. Rorm)o in the

fActions 0 wi (orddoubleclick o n  tClorepactable waste) In the window which
appear s, s pe cRedugtion(factas )t hteh aftortmh ifis outtpake o af t
80% of the initialtotal volume, mass and activity

Reduction factors: %
Total volume 80
Total activity 20
Total mass 80
Loose contamination 100
Fixed contamination 100
Dose rate 100

Cl i ¢ KCI tohgen @aiclose the window

Use the similar procedure to spe-compagtable h at a
wast eo) 200 boflinitid total okirde, mass arattivity.

Sel ect the wast eSortirgn a(gaSonemgateBdo d ct IEnit ey @ apacit
management acflabe2)t yi nii 3 cdcret iPrgoop e(r tAamasityowi mdso w
shown in the picture:

Vaste management activity: Sorting (Site/Base configuration/Facilities/Processing facility/Rooms/Sorting room/Areas/Soring area/Sorting) ‘

: Object explorer (tree view)

Sorting
& &) Sorting room Short name
| Gim, Tables Attachments
| | Areas ot
4 Soring area
(7] Tables
%], Waste components
! | Physical elements
-], Safety elements
“Juef Sorting
-y Compactable waste
| @ Non-compactable waste
| (107, Physical elements
(7] safety slements

Capacity in m3

Capacity
Parameter describes capacity of WM activity

DEFINING THE PROPERTIES FOR THE COMPACTION AND PACKAGING ROOM:

Use the procedurdescribed above fdhe Sorting roomto enter theconcentration inair in
the Compaction and packaging rooffiable?2).

Tips: While selecting nuclidesfo t hi s t abl e Addrémoernucldd)iyauk on t
may select all nuclides already usedtfoe Srting area by clicking on thl = button

~

| ocated i n t he Selectnuclideptpbe usedoiratable wo n d b lve i
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Double click on the nodéTablegRelease rate . Bhet et eas e rCampactohor t h

and packaging room(Table?2).

I'n Obeedit expl orwirnddw eexRugsiedeletoédns fiode for t
fiCompaction and packagingono . Exlplaneédl ameenttatoond f o rT ydi ¥an
guickly expand t Veeatilattomaed b gl i®e kbiaut@t iofing Ifocat ec
toolbar)

Select safety function AFiltrationo:

Eﬁ_ Rooms

EI@_ Physical elements

Ej g Ventilation

EI@_ Safety functions
..[ 3] Filtration

il = - e

Sel ect t h dJserplefireg paramgter®i  ( cur r ent | y AFiltnaioni n g vV
efficiency00 ) . C1l & & kb u thteoPndpertieso t Wwien @ o w.

vy | =3
B General 8
Description
Name Filtration
Short name »
Attachments
Path Site/Base configuration/Facilities/Processing fz
B Data

Filtration efficiency=0 | B

User-defined parameters
Show user-defined properties

}

In the popup window that appears, modify the value for filtration efficiefrom 0 to 0.9

OK "Cancel Add new property Delete property
comment
from 0 {no fitration) to 1 (100

« n . v

Click OK. Warning! If you close this table by clicking on close icon,thewvae wonoét be
saved. This igliffering from most other tables in SAFRAN user interface.
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| n Objeet explorer (tree view)d e x p a n d Areak/€ompactidnear@d.

e waste Compactog e m&Ent eactciapyiaty ts of w
(TDabtgRei cnt itohned0 Pr oper t i @apacityd ps dhownin( pr o p ¢

Select th
ad i vity A
the picture

Bl - \Waste management activity: Compaction (Site/Base configuration/Facilities/Processing facility/Rooms/Compaction

31 |

Description

, Release rate Mame Compaction

L Shn':t name
‘-:"['-:.1 Areas Attachments ) )

— : Path Site/Base configuration/Facilities/Processing fac

I:I_,g: Compaction area att Site/Base configuration/Facilities/Processing facilit
— - E Area
— Area ing facility-Compaction and packing room-

Waste components . g : p p g
— Type od area ing
hysical elements R
— ., E Capacity
— -1 safety dlements 0.5
= B

Lt t'“?' Compaction Capacity in m3

i @ Compacted waste
1 S . Capacity

3] Packaging area
— P I.‘gn . g ol Parameter describes capacity of WM activity
| 31k 7} Physical elements
|| -{77], Safety elements

Usingthe same procedure thatp pl i ed f or out puts oSortimgast e m:
specify that the output from theaste management activilCompaction will have 35%of
theincomingwastevolume, butthe mass and total activity are the same as in incoming waste.

ExpandfiTable® f o rCompdrcton drea and specify the external dose rate for this area
(Table?2).

E x p aArehs/Hackaging area.

Specify external dose rate for the Packaging areacapdcity for the waste management
a ct i Rackaging (Mable2).

Doublec| i ck on t he o Packagiigo eEddkadeth wasta)Tthe @meifdrny A
which has been used to specify reduction of volume, mass and activity will appear. In the
fiType and amound t ab speci fy irnglomewadtapgackagefTalder2)aast er i s
shown in thePictureb.

Picture 5

Description i{[ Type and amount |i§) Other{for documentation only) I

7 Ore waste component

Yolume of ane component

U Specify the volume and mass of on
A waste packagerable2).

|5 00E -001 m3
|5 N0 +002 ka

M asz of one comaonent

—Waste lype
[ Ticki Pa c k a g e dcontaiaesst
v Packaged waste [in containers, dums etc.] < d r u m S . e t C i ) (\)

‘Waste tpe used ta get release fraction for differen impacts
[see Release Fractions table in database]:

E;?Q!EE.Fg??&Zﬁ‘Zi?ﬂ%‘.?ni“é?;&??”_g'": ST — ——— | Selectthe waste type shownTiable
2by <c | i c k Bategt frdmu t

DBO and selectin

value from the list that appears.
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Close the window

DEFINING THE PROPERTIES FOR THE DRUM STORAGE ROOM:

I n t @bgect déxplorer (tree view), e x p a ibaum $torage room  Sfofage
facility/RoomsDrum storage room .)

Use the procedursimilar todescribed above for th&orting roomto enter the concentration
in air and the external dose rate in Br@im storage roor{irable?2).

As described oficture5, pecify pioperties of the waste compondnb r  Stotee: wasie

(Drum storage room/Areas/Drum storage area/Storing of packaged waste/ Stored waste
based on the data in tiiable2.

SAVING THE FILE:

Save your project and exit SAFRAN.
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Tutorial 3. Waste streams.

In this tutorialyou will define the waste streaim your facilities The waste stream structure
is shown in the diagram below:

Picture 6

Waste
from
producer

Compactable
waste

Compacted
waste
Packaged
Packaging Stored waste

In this tutorial, we will consider that a producer (nanddoducer of primary wase
produces the waste arriving in the facility (nanmeste from producé. Properties of the
waste are summarised in thable3.

MNon-
compactable
waste

Storing
packaged
waste

Table 3
Parameter Value
Total volume 27m’ly
Total mass 11000kgly
Total activity ofCo-60° 3.4E+13Bgly
Total activity ofCs-137 9.45E+11Bqgly
Waste classification ILW
Other Corrosive
Toxic
Records available

All the propertiesfor waste components resulting of a waste management actilitpe
calculated by SAFRAMN the basi®f the data given for the waste componémaste from
produced

% Values for Total activity are not realistic. These are given for illustration
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CREATING THE FILE:
Start SAFRAN and penthetutorial projectTutorial2.saf created in Tutori&.

Savetheproject as Tutorid.saf

DEFINING THE WASTE PRODUCER:

Se | aMadte pidducets i n Objedt expldier (tree view wi ndow and add n
producer withthenam@ Pr oducer obB.primary waste

DEFINING THE PROPERTIES OF WASTE FROM THE WASTE PRODUCER:

Add a waste component to the wagte oduc er wi Wdste fromeroduc®me AR
window will appear asking you to select nuclides as showtioture 1 and Picture2 in
tutorial 2.Select Ce60 and Csl37.

Provide the description for ifywaste componer{in Properties window). Waste received
from the producer facility .

Doubleclick on the waste component icon to open the form where you can enigashte
characteristicf al t er nat i v el Kdit prapertiesc(adn fors/@ablegoc t f rfiom t he
fActionsdO wi n d o w) ., anumbertoftabdisplaydifferent informationdescriling the

waste properties.

Selecthei Ty pe andtalmmount 0O

Sel AdmmuabAnamount .

Fill-in the informationabout total volume and total mass of all compusgTable 3) as
shown in the picture
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The density (kg/m3) is calculated b
the tool.

Selectthdi | n v e ntdbor y O

Specify the inventoryTable3) i n t h €otaladiVity (Bagly)oi of t he tabl e
t h mveritoryd t ab as &fwreewn i n the p

A Inventory

(Ba/m3)
1.26E+012

3.50E+010

The concentrations (Bg/m3) are calculated by the tool.

Selectthdi Ot her (for doctabment ati on only)o

Selectwaste classificationT@able 3) from the Waste classification dregown list. Tick the
checkboxes correspding to other waste characteristics shown inTiele 3.
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[’ Waste component =  [=J

Waste from producer (# Description | gl Type and amount | J, Inventory 2 Other(for documentation only)

Waste Iw b4
Waste origin Rammable | Comosive Propery labelled
Contains fissile materials.
Waste producer Combustible Gas evolver Records avaiable
Crticality possible
Pathogenic
Heat
Safeguards generating
v Toxic
Organic
Inorganic: -
. .
Compactable
Dose rate (Sv/h) at distance (m)
To input sevral distance-dependent dose rates - click "Show as table™ toolbar button
Loose suface contamination (Bq/cm2)
[Foced surface contamination (Bg/cm2)

Close the window

DEFINING THE WASTE STREAM:

In the iObject explorer (tree viewy wi rselestvh e pri mary wWastee com
from produceo.

Int h Actiomsdo wi rlidkoomthe fiCreate/modify waste stream diagram command

T h dreview or modify waste streand w i nvitl @ppear.

In the left part of this window you will find the tréike explorer (further referred a&aste
stream explorer) with the look @&d functionalitys i mi | a r Objeco exploree (treé

view)o window.

The right pat of the window will contain graphical presentation of the waste stream.

Right-click in theWaste stream exploreron the waste stream ict {;ii .

SelectthefiRenamed ¢ @md finom thepop-up menu

Rename the wwShe stream to i

Rightc | i ¢ k WSinoteh e A

Sel AadtWMfactivityd fr om .t he menu

In the window thatippeas, selectfiSortingd  a rckitheélLink selected objecb b ut t on.

Noticethe changes in the grajgal presentatiorof the waste stream diagram.
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Expand all waste stream in th&aste stream explorerby sel ecting the
producer 0 batordto tbdatedok thentgolbar

Right-click on theiCompactable waste .
Sel AddiWMfactivity 0 f r gapupnieru
In the window thatappeas, selectfiCompactiond a n d  cflLink csddectdd holgecd

button.

CREATING THE REMAINDER OF THE WASTE STREAMS:

Continue to creaté¢he waste streanusing similar procedure for addirgaste management
according to the waste stream diagréencture6) shownat the beginning of this tutorial.

Tips:

If you make a mistake during specification of the waste stréeayou can delete
elemens of the strearn s | delgtedi b u(iX0) toecated on the toolbar.

SAFRAN Tutoriab 23 0f 58 October2011

N



W

Doubleclick on thewa st e ¢ o Goppantable wasBin the graphical waste stream

diagram \

5= Preview or modify waste stream \ L:-]w

Whenthewaste streans completed

B o+ - K B R ¢ Update View - Print
1
Sorting
@ Compackable waste
=] @ Compackion
El--@ Compacted waske
B-@ Packaging

B@ Packaged waste
B@ Storing of packaged waste
Stored waste
@ Mon-compactable waste

l[i] [ 1l ] >

I n the HfAwaste component o wi ndoales ofhtlzettotala pp e ar
volume, mass and activity for this waste component are calculated by SAHRABM on the

data given fothewastec o mp o ne nft r dmwap t(Edlel 3)and réduction factors

defined inTable 2 Tutorial 2).

Close the Awaste componento window.
In the same marer, ®mpare the datadf h e wast e Compacedwast:n twift h t he
data of the componentiiCompactable waste You can notice that the volume and

concentration are changed.

Cl o s ePrevidweor niodify waste streamd wi nd o w.

SAVING THE FILE:
Save tle projectand exit SAFRAN.
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Tutorial 4. Regulatory Framework Module

In this tutorial, you will define the regulatory framework whidk applicable to your safety
assessment/ou will also study different ways tmvoke actions irSAFRAN( vi a A Act i on
window, context menu or doubtgick).

The list of criteria is shown in thEable4.

Table 4
Situation Application |Cr i t er i on 6 ¢ Value | Unit
Normal Worker Doselimit to worker 0.02 Svly
Normal Public Doselimit to public 0.0003| Svly
Accidental | Worker Dose limit to worker 0.001 | Sv
Accidental | Public Dose limit to public 0.001 | Sv

CREATING THE FILE:
Start SAFRAN and jpen thefile Tutorial3.safcreatedn Tutorial3(Wa st e 9.t r eams 0

Savetheproject as Tutorid.saf

DEFINING THE REGULATORY FRAMEWORK:
L o ¢ aRegulatdry frameworks i mObjediexplorer (tree view) wi nd o w

Cl i ¢ k Asdreguldtay frameworko i nActioms@ Wi ndow.

Thenew regulatory frameworghould & namedfiNational regulations .
LocatethefiNormal operatioo  f auhddrie h Natidhal regulations .

InthefActionsO w i msedeotiidd criteriono Spec i f y Dobkekmit oavorkeo fi

In thefiProperties window specify0.02 asthelimit . Noticethat unitis already set to Svly

I___I'LE TS P OaCeET
EI-&) Producer of primary waste Attachments
e Waste Ffrom producer

=1 Fegulatary Frameworks
F:d B criterion

Application Worker
Lirnit

|E|f“|_ Mational requlations

=l "L Mormal operation
i @ Dose limit ko worker

[‘[ Accidental situation

["]_ Safety assessments
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Rightc | i ¢ k Nommal bgeratiodd n o d e . AddScetériendt it em f rupm t he
menu( i nst ead of us i nSpecify the nameamdspoopewiesriod theacjiterion

using second row of theTable 4 shown at the beginning of this tutoridlotice that
AApplicationopropertys hou | d b e ovborkenog efblidéir am B hown on pi

|Properties |

=41

E General
Description

Mame Dose limit to public
Shaort name

Attachments

B Criterion
Application Worker
Lirnit Worker
Public

<

Doublec | i ¢ k Accidentallsiauatién node This will invoke the default action (whids
AAddo émptyfolderk)eSpecify the name and properties of titeron using third row
of theTable4.

Right-click on the ffAccidental situatioa node Add the criterion specified in the fourth row

of the Table4. Notice thatthei Ap p | i c at i should bechaongeterrotny A Wor ker 0
A P u bds illusttated above

SAVING THE FILE:
Save theproject and exit SAFRAN.
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Tutorial 5. Safety Assessment

In this tutorial you will performthe sfety assessment

CREATING THE FILE:
Start SAFRAN and open the file Tutodadafcreated in Tutoriadl.

Savetheproject as Tutoridl.saf

PREPARING THE SAFETY ASSESSMENT:

| n Oljeet explorer (tree viewp wi ndow Sakety assessmentiode.

Add the safety assessment fASafety assessment
Expand the ASafodte y assessment 10

Rightc | i ck on t he AP ulmpord Sa@dard purposdse . | Selt et wii ndc

appears, seleg¢tAssessment of compliance with regulatory criteaad confirm by clicking
on AOKO button

g’ Standard purposes of safety assesment E]@

Azzessment of compliance with requlatarny criteria
[] Aszessment of design

[] Site zelection

[] Identification of safety functions

[] Establish limitz and conditions

[] 1dentify maintenance requirsments

[] 1dentify moritoring requirements

[] Prepare operational procedures

[] Prepare emergency procedures

[] Identify requirements for personnel qualification
[] 1dentify requirements for rmanagement systems
[] 1dentify requirements for record keeping

[] Identify requirements for physical pratection
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Doublec| i ck on t heentl/SSacfoepteyd0 asmsk ssent t he scope
shown in the picture:

a-' Scope of safety assessmen

P ————
E Insert as table in Word document

=-{¥] Sorting room

. L.[¥Soring area

=-{¥|Compaction and packaging room
i..[¥] Compaction area
_..[¥] Packaging area

=/ | Storage facility

)-[¥] Drum storage room

.| Drum storage area

-:-.@g

[ Select al | [ Unselect all not yet inked to scenarios and impacts |

Sel ect the nAnSafety as sieksRegulatory frarievorkido o d en a nhde
fActionsd  wawn d

I n the window t INaional eeguatm@dr sa n ds ed Llenkcsélectidadh e i
objecto button.

Assessment for normal operations
Select théiAssessment for normal operations/Endpoint definitiomsle
Add theiDose to workay endpoint.
Setthe properties athe endpoint
1 Typei Dose
1 Inside/Outsidé Inside
SelecthefiDose toworked n o d e dinkdritezionioc k nActioms@ Wi ndo w.
In the window that appears e | Basdlimitfio worken for Normal operatiorand clickthe
fiLink selected objead button

Add thefiDose to publié endpoint.

Set the properties of endpoint:
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1 Typei Dose
9 Inside/Outsidé Outside

S e | e cDosettohublicon n o d e Adinkdriteridnioc K nActioms@ Wi ndo w.

In the window that appearss e | Baselimitito publicoc f or Nor mal operati o
fiLink selected objecd butt on

Selectthe fAssessment for normal operation/Scenariosde

Add s c Warlawith sorting .

You will be asked whether you want to link scenario to dhea, roonor facility. Answer
fiYed , s 8drtiegcate@ Af r om t h e Lihkiselectedaoljedd .c | i ¢ k i

Set the properties of scenario as shown in the picture:

] Scenario: Work with sorting (Safety assessments/Safety assessment 1/Assessments for normal operation/Scenarios/Work with sorting)
B2 |
B General
Description
Name Work with sorting
Short name

Attachments
Path Safety assessments/Safety assessment 1/Assessments for normal ¢

Situation Normal operation

B Scenario

Affecting Inside

Radiological consequences Direct external exposure and exposure via inhalation
B Scenario - quantitative or qualitative assessment

Quantitative/qualitative assessment Quantitative

Category of impact (for qualitative assessments)

B Scenario - relevance

Notice thatthet r e e Object éxplarer freeview i s updat e chreadded new
tot he tree under the AWork with sortingo.

Doublec | i ¢ k Work with BogtingfiExternal exposure and exposure via inhalatibhe
following table will appear:

rint preview/export  Insert in Word

[ [ hucide Conc. in air (Bq/m3) Inh. dose rate (Sv/h) Ext dose rate (Sv/h) Total dose rate (Sv/h)
» |Co-60 2.80E-002 4.54E-010
Cs-137 1.70E-002 1.92E010
Total 6.47E-010 6.00E-007 6.01E-007
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Make sure thatth& Co n ¢ . ( Bign/ waBigsdn your table are the sameshswnabove
If not, refer toPicture3 in tutorial 2.

Close thedble.

S e | &Vork with sorting/Bdpointo .

Cl i Addendpointdo i nActioms@& Wi ndow.

In the window that appesirs e | BPaseé to viorked a n d Lirk lsalectdd olfjecto .

E x p aWatk with sorting/lBdpoint® as shown in the picture:

-] Scenarios
- m Work with sorting
1 - External exposure and exposure
I—Ir L Endpoints
= ﬁ Duse to worker

Cl i c lAssessmerni cases alickladd assessment casen  Actiomso i wi nd o w
New assessment case NAssessment case 10 wil
nameo.

Expard Wrk with sorting/Endpoints/Dose to worker/Assessment dessegsment case 1
as shown in the picture:

=]7| Scenarios
=} m Work with sorting
» External exposure and exposure via inhalation
(5], Endpoints
Iil-ﬁ Dose to worker
= -7 Assessment cases
Iil |_| Assessrnent case 1

Doublec | i ¢ k Agsessnheht easdil/ Dose from external irradiation and inhalation inside
the facilityo The following table will appear:

8- Dose from external irradiation and inhalation inside the facility Safety assessments/Safety assessment 1/Assessments for normal operation/Scenarios/Work wli‘%

Scenario Exposure time (hfy) Total dose rate (Sv/h) Annual dose (Sv/y) ‘
j Work with sorting 6.01E-007

Enter300i n t h e Exposure tmme (h/) .
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N \W‘

o2 Dose from external irradiation and inhalation inside the facility Safety assessments/Safety as... g@

The values in the table will be modified as shown below:

o eferesh table =cet tzble ) Lock table C erging Autc er ro Cles = oup b Lol o
SCenario Exposure kime (hfyv) Total dose rate (Sw/h) Annual dose {3y |
¥ [ark with sorting ESDD 6.01E-007 1.80E-004

Close the table.

ADDING SCENARIOS:

Add the s ¢ e n aMork with Gompactiom (linked to he A Compacti on- areado
Al nsi de 0, omsaqdencedilirget extermal egposure and exposure via inhalatipn
Addtheend p dbsetowdrked t o t hi sAddeasaseé®s ment case f
10 and enter ACC10 in property AShort nameo.
Calculatethe dosefrom external irradiation and malation inside the facilitassuming that
workerspend=200 hours/year in the compaction area.

Addthes ¢ e n &ork vathpfia ¢ k a finkregdo t o t he APacki@algnsaigdeao e ¢
radiological consequencefDirect external exposure and exposuigeinhalatiom .)

Add t he [Roeedpwwika¥t t ® t hi s scenari o. Add asses:
10 and enter APC10 in property AShort nameo.
Calculatethe dosefrom external irradiation and inhalation inside the faciissuming that
workerspends300 hours/year in the packaging area.

Add the s ¢ e n &\ork in drdim storage (link e d t Drunt dtoeagedir e affécting -

Al nsi deo, r adi o-lnQirgct extarnal exposnre and axEosure gig inhalatipn
Add t he Rosedpwoik@dt t B t his scenari o. Add asses:
10 and enter ADSC10 in property AShort nameo

Calculatethe dosefrom external irradiation and inhalation inside the faciigsuming that
workerspend<$0 hours/year in therum storagerea.

Add the fiReleases to air during packaging and compadia@tenarioand link it to
ACompaction and packaging roomo.

Set the properties of the scenario as shown in the picture:
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B Scenario: Releases to air during packaging and compaction (Safety assessments/Safety assessment 1/Assessments for normal oper..

| Properties |
52! |

B General

Description

Name Releases to air during packaging and compaction

Short name
Attachments
Path Safety assessments/Safety assessment 1/Assessments for norm
Situation Normal operation

B Scenario
Affecting Outside
Radiological consequences Release to air

B Scenario - quantitative or qualitative assessment
Quantitative/qualitative assessment Quantitative
Category of impact (for qualitative assessments)

E Scenario - relevance

Doublec | i ¢ k Rel@ases to air fofi normal operation scenadi@snder senario name)

The following table will be shown:

a Releases to air for normal operation scenarios Safety assessments/Safety assessment 1/Assessments for normal operation/Scenarios/Releases to air during p... @Eﬂ

i Referesh table * Resettable B Locktable | Row merging Auto-filterrow Clearfilter Group by .. Columns ... i . Print preview/export  Insert in Word
Nudlide Release rate (Bq/y) I
» [Co-60 |4.41E406
Cs-137 2.27E+06

Make sure t hatBqgly)hoe viiaQounecs. iinn yaoiurr t abl e ar e
not, refer taPicture3 in tutorial 2.

Close thedble.
Add to this scenarithefiDose to publio endpoint.

Add as s es Assesanient caaéslea md -cd oi uchkl Bmse outshdes theffacility
from releases to air outside the facibty | ocat ed i n this assessment

The following table will be shown:

85 Dose outside the facility from releases to air outside the facility Safety assessments/Safety assessment 1/Assessments for normal operation/Scenarios/Releas... E@g

f1 Referesh table * Resettable B Locktable | Row merging Auto-filterrow Clearfilter Group by .. Columns ... i . Print preview/export  Insert in Word
Scenario MNudlide Release rate (Bq/y) DCFair,no (Sv/Bq) Dose (Sv/y) ‘
» [Releases to air during packaging ... | Co-60 4.41E+06 5.73E-005
Releases to air during packaging a... Cs-137 2.27E+06 1.15E-005
Releases to air during packaging a... Total 6.88E-005

MAKE THE SAFETY ANALYSIS FOR NORMAL OPERATIONS:

ExpandthefiSafety assessment 1/Analgsisn o d e :
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